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MONETARY SYSTEMS AND ACCELERATOR MODELS

By Hyman P. MiINsky*

A significant part of recent literature on both growth and business-
cycle theory has been based upon some form of an interaction be-
tween a consumption (saving) relation and an induced investment
relation. The authors who have constructed these accelerator-multi-
plier models have paid little, if any, attention to the monetary pre-
requisites and effects of the assumed processes.* Obviously the accel-

erator-multiplier process takes place in the context of some monetary
system, In this paper the manner in which the time series generated
depends upon the interaction of an accelerator-multiplier process and
the monetary system will be investigated: the main emphasis will be
on the upper turning point and the possibility of generating steady
growth. In this paper the lower turning point is unexplained aside from
noticing how the various monetary systems can act as a brake on
disinvestment and also, by changing liquidity, set the stage for a re-
covery.

The procedure will be to examine the result of combining a linear
accelerator-multiplier model with a number of alternative monetary
systems. The terms (interest rate) and the manner (type of liability)
of financing investment are affected by the behavior of the monetary
system. In turn, both money-market conditions and the balance-sheet
structure of firms affect the response of firms to a change in income.
This can be interpreted as making the accelerator coefficient an en-
dogenous variable related to the monetary system. Hence the material

* The author is associate professor of economics, Brown University. A large portion of
the work on this paper was done while he was a visiting associate professor at the Uni-
versity of California, Berkeley. He wishes to acknowledge his debt to Julius Margolis,
Roger Miller and Merton P. Stoltz for their helpful comments and suggestions.

'J. R. Hicks, 4 Contribution to the Theory of the Trade Cycle (Oxford, 1950) and

S. C. Tsiang, “Accelerator, Theory of the Firm, and the Business Cycle,” Quart. Jour.
Econ., Aug. 1951, LXV, 32541 briefly consider monetary factors.
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in this paper could be formalized as a series of nonlinear acceleratot-
multiplier models.?

This paper is divided into four sections. The first is a brief review
of the attributes of both linear and nenlinear accelerator-multiplier
models, which is followed in the second section by an analysis of the
behavior of the accelerator model with the quantity of money con-
stant. The third section is an investigation of how the system would
behave with the quantity of money varying in a number of different
ways. In the last section some implications of the analysis for mone-
tary and fiscal policies are briefly explored.

I. Formal Attributes of Accelerator-Multiplier Models
The essential linear accelerator-multiplier model can be written:®

Y, = C:+ I, (1)
Cg &= aY;_l (2)
I, =pB(Y:y — Y. ) (3)

where ¥ = income, C = consumption, I = investment, @ = marginal
(= average) propensity to consume, 8 = accelerator coefficient and ?
is the number of the “day.” By substitution, equations (1)-(3) yield:

YVi=(a+BYey1— BV, 4

Equation (4) is a second-order difference equation; its solution in
general is of the form:

Yi= Ayt + Aot (5)
where A: and 4. depend upon the initial conditions and p. and p: are
determined by the values of « and .

Aside from the effects of the initial conditions, the time series gen-
erated by a second-order difference equation can be any one of the
following: (1) monotonic equilibrating; (2) cyclical equilibrating;
(3) cyclical with constant amplitude; (4) cyclical explosive; (5)
monotonic explosive.” By itself, no one of these five types of time

* Obviously the interest rate and consumer debt affect consumption expenditures also;
therefore the consumption coefficient also depends upon the behavior of the monetary sys-
tem. The “Pigou effect” can be interpreted as a particular relation between the consump-
tion coefficient and the monetary system. Such effects are ignored in this paper.

* This stripped model exhibits the characteristics of a linear accelerator-multiplier model
which are important for the problems discussed in this paper. The incomes should be in-
terpreted as deviations from a “zero” level of income given by ¥o— A/1—a where A could
be identified with autonomous investment or “zero income” consumption.

W. J. Baumol, Economic Dynamics, An Introduction (New York, 1951), Ch. 10, 11,
gives a very simple discussion of the solution to second-order difference equations.

*The type of time series generated is determined by the values of p and ., which in
turn depend upon the values of ¢ and B. For a type-1 series, i; and pa are both less than
1, for a type-2, 3, or 4 series p, and p.-are conjugated complex numbers, and for a type-5
seriés p; and . are both greater than 1,
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series is satisfactory for business-cycle analysis. Types 1 and- 5 are not
cyclical. If they are to be used, either floors or ceilings to income or
pushes (systematic or random) from outside have to bfa posited. A
time series of type 2 would in time result in the cycle dymg away, so
that some systematic or random push is required to mamtam.the
cycle. A time series of type 4 would in time generatt? .ﬂuctuatlons
greater than any preassigned value. Hence floors and ce111.ngs' have to
be posited to constrain the fluctuations. A type-3 time series is a self-
sustaining cycle, but its existence depends upon a particular value of
B and, in addition, the time series it generates is “too” regulafr.

A way out of this difficulty is to have the @« and B.coefﬁaent‘s vary
over the cycle, thus generating a time series which is a combln_atlon
of the different types of time series. Hicks and Goodwin do. this by
assuming that the value of § is so great that, unless c9nstra1ned, an
explosive time series is generated, but that constraints, in the form-of
a maximum depreciation rate and full employment (or the capa?lty
of the capital-goods-producing industries), exist. These constraints
force realized investment to be different from induced investment, and,
formally, they can be interpreted as changing the value f’f g. As the
value of B is assumed to fall (rise) when income is very high (low). or
increasing (decreasing) very rapidly, an acceptably i.rregular .cychcal
time series is generated. Obviously by linking exp-loswe,. cy<-:11cal .and
damped movements together, any type of time series which is desired
can be generated.

A set of formal nonlinear models similar to those of Hicks and Good-
win can be generated by positing that the value of 8, the accelerator
coefficient, depends upon money-market conditions and ’.Lhe balance
sheets of firms. These factors in turn depend upon the relation between
the level and rate of change of income and the behavior of the mone-
tary system. In this paper however the mathema’.cical model of the
accelerator process will be a simple linear form. It is hoped' that_ what
is lost in mathematical neatness may be offset by what is gained in the
identifiability of the economics. »

So far we have not taken up the effects of the initial cond1t101_15. The
initial conditions are particularly important in determinir}g the income
generated by a type-5 (monotonic explosive) time series for small
values of ¢. To generate a type-5 time series, #, and p.» are both grea:cer
than 1 in the relation ¥: = A’ + Aap.’. To set off the recursive
process two levels of income Yo and Y. (the initial c?ndmons) are
needed, which determine the values of 4. and 4. If ¥ is greater than
¥, and the ratio of ¥ to Yo is less than ., the smaller root, then 41,
the coefficient of w1, the larger root (also called the .domlnant roo:c),
will be negative. As the larger root will in time dominate, a negative
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4. will in time result in a negative Y+ Hence if the rate of increase of
income given by the initial conditions is less than the smaller root,
there will be a turning point in the time series even though the values
of ¢ and @ are such as to generate a monotonic-explosive time series.®

This leads to an alternative way of interpreting the Goodwin-Hicks
type of nonlinear accelerator models, When the floors and ceilings be-
come effective, a new set of initial conditions is, in effect, imposed on
the time series. If these new “initial conditions™ result in the sign of
the coefficient of the dominant root changing, then in time the direction
of the movement of income will he changed. The effects of monetary
constraint can also be interpreted in this manner,

Following Goodwin and Hicks we will assume that the value of 8
is so large that, unless it is constrained, the accelerator-multiplier
process will generate an explosive time series, The solution of the
accelerator-multiplier model will be ¥; = At + Ase* where pa >
bz > 1 and the initial conditions are such (V./¥, > 1) that 4, and
4: are both positive, For the range of magnitudes of ¥./¥, which it
seems sensible to posit, 4: will be much larger than A4i. This means
that at the early dates (¢ small) of the development the weight of p.
is high while at the later dates p. dominates. The rate of growth of in-
come generated by the explosive process being considered increases in
time, approaching g, as a limit.®

The increasing rate of increase of income that such an explosive
accelerator process generates will in time be greater than the accepted
possible rate of growth of productive capacity. In order to be able to
maintain the continuity of the accelerator process, we assume that all
the relations are in money terms and that the accelerator process may
generate changes in the price level. We will, at a number of points, call
attention to some specific effects of price level changes.

II. The Accelerator Model with the Quantity of Money Constant

In this and the following section we will derive several time series
that result from the interaction of an accelerator-multiplier process

*If the two roots are equal, then the solution to the difference equation is ¥, — Ayt
+ dstpa* (see Baumol, 0p. ¢it., Ch. 10, 11). If ¥4/¥Yo= p, then 4; = 0 and a constant-
rate-of-growth series is generated, If ¥3/¥o < 4, then 4, < 0 and in time 7, < Ve
if Y2/¥o> s, then 4z > 0 and, at least in the carly days, the rate of increase of income
is significantly greater than p,. In terms of a second-order difference eguation, a steady
rate of growth of income can be characterized as a knife edge: it requires not only that
@ and f be such that ps=p: > 1 but also that ¥y/¥o= . (see S. S. Alexander, “The
Accelerator as a Generator of Steady Growth,” Quart. Jour, Econ.,, May 1949, LXIII,
17497,

®In Sections II and III & number of tables will be exhibited to illustrate the results of
combining an explosive accelerator-multiplier process with a number of different Imonetary
systems. In each case it is assumed that o — 8, B=4, ¥o=100 and ¥, = 110. For these
values p, =373, p.= 1.07, 41 = 1.1 and 4. = 98.9 so that Y:=11(3.73)! 4 98.9(1.07)°.
In time ¥1a/¥: will approach 3.73.
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and various types of monetary systems. The monetary systems to be
considered are classified in terms of the mon.etar.y changes Whlc_h car;
take place. Monetary changes are changes in either ’.che vel?c1ty 1(1)
circulation or the quantity of money. Therefore we will con51_der the
following alternative monetary systems: (A) neither velocity :}?r
quantity changes; (B) only veloc1t3-r chatnges;7 (C) only quan 1ey
changes; (D) both velocity and quantity cpange. The first _twohmm;X;
tary systems will be considered in this section, the last two in the n
tion. '
SecExcept in the first monetary system, we assume that.there ex1stsb a
fractional reserve banking system. The money supply is ch,anged y
either the creation of deposits in exchange for business firms’ debts or
the destruction of deposits by business firms’ repayment of bank del’:)t.
That is, the banking system is a commercial bankng szstem ratt;h elt‘
than one that deals in government and other securities. In all tha
follows the central bank’s relations with the commercial b:}nks_ a;e
integrated into the “monetary system.” For example, :i.n mcili_mtetz
elastic money supply can be achieved by a central‘ bank len mgk g
commercial banks, or by a central bank purchasmg _openﬁmar 121
paper. Also in a monetary system we include the specialized financ
i ediaries. ]
mt’;ligel income velocity of money and the liquidity preference r.ela.tlon
can be characterized as mirror images of each other.? When 1ncomAe
velocity rises, the liquidity of the economy falls and vice versa.
useful construction is to assume that for each level of. money income
Y, there exists a minimum quantity of money Mq‘- which is nect?ssa}rly
to sustain the volume of payments associatefi with V. If Mr is tf e
total quantity of money in existence then there is no money avallaIt/)'le for
portfolio use; we have a maximum income velocity of money Vm for
i i may be thought of as worlds
Qr'l(égsepsef c:::? r]z;l::l;?rff t:te Lclllta'l‘liiga(l)fpr:i;?’e’ye;scccs:nl?(tq?lr;:l’ity e};:ists, so that veloi::it%r i?i
increase, it is Case B, otherwise it is Case A, Case C(l),‘ w@ere the m_onelirvi;:};}; rfsi’;crw
finitely elastic, is a world_ of a paper-money ;ugﬁt;;;;ﬁﬁ ;gr}{c:]r::d;)r:;cfe—busm%s“ e
g:sn: é}z;l;l:a‘gi;ev:g;liul:m\;;m; ﬁgnzngas an exogenously determined rate of growth,

ion i d determines the rate
i ld-standard world where gold production :s.al..ltonomous and
1:f ngsvth of the money supply. Case D of course is similar to the existing monetary systelgl.
3Some of the differences between the classical qua_ntity theory of mox_leyW;ll{ﬁl :]1 :
Keynesian liquidity preference theory of money can b{: }:mput:{;pt:) aiclile i‘:a:ml:i i nlt L he
i stem is assumed to operate. The quantity theory approa
gﬁ?ﬁéﬁ; 11:0 business (commercial banking) whereas the liquidity pre_ferencek!;hcory
follows from banks purchasing securities on the openﬁmarketé[flutcon'g:ﬁ;:;l 3:31;: u]iiazz
i 1si to effect a
increase in the quantity of money enables a business firm : A o
i -market operations substitute money
goods and services. On the other hand, open-mar! e
2 i i i hether or not purchases of goo
her asset in the portfolios of the public, and Wi L rchases o
:;lr(:rticee; ;-sult depends upon the reaction of the public to this change in I.IQLIi‘dlt}’. N
*A. C. Pigou, Keynes’s General Theory (Londonm, 1951); H. S. Ellis, ?ome Funda-
mentz;ﬂs in the Theory of Velocity,” Quart. Jour. Econ., May 1938, LII, 431-72.
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each ¥, so that Mr + Ve = Y. If M is greater than Mr then the actual
velocity, V, is less than V. The difference between M and M7z is My,
the amount of money which is held as a liquid asset. If the quantity of
money is constant, portfolio money My, must fall when V rises.

If V <V then My > 0. Abstracting from changes in the quantity
of money, with My > 0, the interest rate is determined by the demand
curve for investment, ex ante saving, and the terms upon which holders
of liquidity are willing to substitute earning assets for money. Sim-
ilarly, if ML = 0O, then the interest rate is determined by the demand
for investment, the supply of saving and the terms upon which
individuals are willing to hold cash as an asset. With a given money
supply in excess of Mr there exists a rate of interest at which house-
holds and business firms as a whole are not willing either to increase
or to decrease their holdings of money. Any other market interest rate
involves either an increase in cash balances so that savings are utilized
to increase liquidity, or a decrease in cash balances so that investment
is financed from the reservoir of purchasing power. It is assumed that
changes in the market rate of interest will affect the amount of invest-
ment induced by a given change in income.

Assume that all investment is made by business firms. On a consoli-
dated balance sheet of all firms, investment is represented by an
increase in plant, equipment or work in progress, and it will be offset
by an increase in liabilities (equity or debt) or a decrease in other
assets (cash or liquid assets). Business investment can be equity-
financed as a result of either ex ante saving by households and firms
or a decrease in the cash balances of households. Business investment
can be debt-financed as a result of ex anfe saving by households, a
decrease in households’ cash balances or by an increase in bank debt
of business firms. The financing of investment by a decrease in the
cash (liquid assets) balances of firms does not affect either the debt
or the equity liabilities of firms: it only makes firms less liquid.

Whereas ex ante saving and decreases in the liquidity of households
can be used for either debt or equity financing of investment, increases
in the quantity of money can be used only for the debt financing of
investment. Households, business firms, and banks are sensitive to
the composition of the balance sheets of firms; in particular an increase
in the ratio of debt to equity or a decrease in the ratio of cash to
other assets in firms’ balance sheets will make business firms less will-
ing to borrow and households and banks less willing to lend. Hence
if investment is financed in such a way as either to increase the ratio
of debt to total liabilities or to decrease the liquidity of business firms,
the amount of investment induced by a given change in income will
fall. The value of the accelerator coefficient therefore depends upon
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two variables, the market rate of interest and the structure of the
balance sheets of firms. Changes in these variables can dampen what
otherwise would be an explosive movement of income.

A. Neither Velocity nor Quantity Changes

Using the Swedish concepts,® we define ¥ix — Ce = (1 — @)Vt
as ex ante saving. Assuming, as pure accelerator-multiplier models do,
that all of investment is induced, then I: = §(¥¢-2 — Vi) is iden-
tified as ex ante investment. From equations (1)-(3), it follows that
for Vi > Vi it is necessary that I = B(¥ia — Vi) = (1 — @)Yy,
for Vi < Vi it is necessary that It = B(¥Ve2 — Vi) < (1 — @)V

With a monetary system in which neither the velocity of circulation
nor the quantity of money changes, if ex anie investment is greater
than ex ante saving, the ex amte saving has to be rationed among
investors, and the market in which this rationing takes place i§ tl.le
money market. The excess of demand over supply results in a rise In
interest rates, which will continue until realized investment is equal
to ex ante saving. In Figure 1, ex ante investment is based upon the

t
—
< o
o o
-
(/2]
w
o
w
fromt
Z o
[« <4
I=4(R)
m— T ——
n - '
I, L:s, 2

SAVING , INVESTMENT

Ficure 1. RECONCILIATION OF EX ANTE SAVING AND INVESTMENT

rate R: so that 8(¥ea — Yi2) = I/. The inability to finance more
than I: (=S:) of investment results in a rise in the interest rate to R.
Such a monetary system leaves no room for an accelerator-multiplier
cycle. A necessary condition for the functioning of an accelerator

»B. Ohlin, “Some Notes on the Stockholm Theory of Savings and Investment,” Econ.

Jour., Mar. and June 1937, XLVII, 53-69 and 221-40. Repfi.uted‘in American Economic
Association, Readings in Business Cycle Theory (Philadelphia, 1951), pp. 87-130.
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process during an expansion is that a source of financing of investment
in addition to ex ante saving should exist.*

Symmetrically, if ex ante saving is greater than ex anfe investment
then an increase in investment is forced so that all of the available
financing is absorbed by real investment. If there exists no way in
which savings can be utilized other than in investment, then the terms
upon which firms can finance investment must change so that realized
investment is greater than ex ante investment. This equality of ex ante
saving and realized investment stabilizes income, thereby halting the
“inducement to disinvest.”

B. Only Velocity Changes

With a constant money supply, realized investment can differ from
ex ante saving only if the velocity of circulation of money changes.
We will first take up the purely mechanical implications of the exist-
ence of a floor and a ceiling to velocity. We will then consider the
effects on the value of the accelerator coefficient of changes in velocity
when no excess liquidity exists and when excess liquidity exists (the
Keynesian liquidity trap). To the extent that a fixed money supply
and a ceiling to velocity set an upper limit to the money value of
income, secular growth requires a falling price level, and this has
implications for the accelerator process.

We have assumed that the interest rate and the balance-sheet struc-
ture of firms (liquidity and the debt-equity ratio) affect the value of
the accelerator coefficient. The financing of investment by absorbing
idle cash balances does not necessarily change the debt-equity ratio of
business firms, for we can assume that the debt-equity preferences of
households are not strikingly different when ex ante saving and when
idle cash balances are used to finance investment.'? Therefore the

1A fall in the price level of investment goods may result in S, of monetary savings
being sufficient to finance I; of real investment. Conversely a rise in the price level of
investment goods will lower the amount of real investment that a given amount of money
savings can finance. In Figure 1 the savings curve can be read as a supply curve and the
investment curve as the demand curve (with respect to price) for investment goods at a
fized interest rate. Then reading R; and R, as price levels, the accelerator phenomenon
determines the price level of investment goods. This interpretation of Figure 1 must be
what a writer who uses a ceiling to investment-goods production in his models has in
mind (for example, Goodwin, 0. ¢it.). In the original interpretation of Figure 1, even if
1.’ of investment is financed, the supply conditions of investment goods (with respect to
price) may be such that spending I’ on investment goods results in a rise in the price of
investment goods; as indicated earlier the accelerator process can lead to a rising price level.

=¥, G. Gurley and E. S. Shaw, “Financial Aspects of Economic Development,” Am.
Econ. Rev., Sept. 1955, XLV, 515-38, discuss the effect of available assets on saving be-
havior. It may be true that the asset preferences of households when using cash balances
are different from their preferences when using ex ante saving to finance firms. In this
connection, the legal and traditional limitations on the portfolios of financial inter-
mediaries no doubt tend to affect business investment.
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balance sheets of investing firms do not deteriorate during an expansion
financed by increasing velocity. Of course the liquidity of households
and firms is reduced but, unless the liquidity trap is operative, this is
reflected in the interest rate. Therefore in this section only the interest
rate and, in the liquidity-trap situation, the changes in liquidity at a
constant interest rate can affect the accelerator coefficient.

Assume that a cumulative rise in income is set off. This increases the
quantity of money needed for transaction purposes and, therefore, as
the process continues there are progressively smaller asset holdings
of money which can be used to finance investment in excess of ex ante
saving. The highest attainable level of money income is that level at
which all of the available money supply is required for transactions
(see Table I). At that income realized investment cannot exceed ex

TaBLE I.—ONLY VELOCITY CHANGES
(Constant Money Supply—No Interest-Rate Effects)

Accelerator Process Monetary System

a=.8,5=4.0 Money Supply=100

Y,=100, ¥,=110 Mazximum Velocity=2
Time

v C Savings _Invest—nlm_lt_ I%Yestmegt Realized
Ex Ante . —— Velocit.

Ex Ante 1 Realized | by AVe Y
0 100 — — — — — 1.00
1 110 80 20 — 30 10 1.10
2 128 88 22 40 40 18 1.28
3 174 102 26 72 72 46 1.74
4 200 139 35 184 61 26 2.00
5 200 160 40 104 40 0 2.00
6 160 160 40 0 0 —40 1.60

a Investment in excess of ex anle saving, Obviously negative investment financed by AV
means that ex anfe saving is greater than investment.

ante saving. Realized investment equal to ex ante saving results in a
constant income which, given the accelerator assumption, induces
zero investment. Ignoring any effects that the interest-rate and balance-
sheet changes accompanying velocity increases have upon the accelera-
tor coefficient, a monetary system with a constant quantity of money
may impose a ceiling to money income. This ceiling is not determined
by full employment or by the capacity of the investment goods indus-
tries; it is determined by the limited ability of changes in velocity to
finance investment.

Symmetrically if a minimum velocity exists, a floor to money income
exists. However the floor is not entirely symmetrical with the ceiling,
and in this paper the lower turning point is essentially unexplained.

Let us examine what would be happening in the money market
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during a process such as is detailed in Table I. Ignoring the liquidity
trap, a rise in transaction money as income rises means that with a
constant money supply portfolio money becomes scarcer. The interest
rate at which cash can be withdrawn from portfolios into the income
stream rises as asset money is used to finance investment in excess of
saving. With a fixed quantity of money and a rise in income, the
balance sheets of households and firms show a smaller ratio of asset
cash to total assets, liquidity decreases. The decrease in liquidity and
the rise in the interest rate both tend to decrease the accelerator
coefficient.

Alternatively, on the downswing ex anfe investment is smaller than
ex ante saving. With a constant money supply, this excess saving is
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FIGURE 2. SAVING, INVESTMENT, AND CAsH BALANCES

absorbed by a reduction in velocity. Money available for asset pur-
poses increases as it is withdrawn from the income stream. The interest
rate falls and the liquidity of the community rises so that the amount
of disinvestment induced by the given downward shift in demand
decreases. Both on the upswing and the downswing, the monetary
system which is based solely upon changes in velocity acts as a stabil-
izer of realized induced investment unless the fall in income is so great
that the money released from transaction purposes lowers the interest
rate to the floor interest rate of the liquidity trap. At this interest rate
the stabilizing effect upon aggregate disinvestment of the fall in
financing terms will cease, although increasing liquidity can continue
to act as a stabilizer.*®

Figure 2 illustrates the use of cash balances to finance investment

8 Increasing liquidity raising the consumption coefficient is of course the “Pigou effect.”
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and to offset ex ante saving. At the interest rate R,, and i:}co.me_ Yo,
the velocity of circulation of money remains constant. This is illus-
trated by the L. curve intersecting the zero change in cash balances
line at R:. At higher interest rates cash assets would be freed to finance
investment; at lower interest rates saving would be absorbed by cash
balances. The amount of investment which can be financed at any
interest rate is equal to the sum of ex anie saving and t]?e change in
cash balances. Assume that income rises so that at the interest rate
R:, I of investment is induced. The I. curve 1llustrate§ hfaw the
value of the accelerator would be changed by a change In 1nte-rest
rates. The excess of demand over the supply of finance results in a
rise of the interest rate to Rs. As I.” is greater than ex anie saving,
income will rise and the transaction demand for cash will increase.
This will raise the schedule relating the change in c_ash -balances to the
interest rate to L., so that the interest rate at which investment will
be financed by a fall in liquidity will be higher.

If a fall in income shifts the investment demand curve to Is, ex anie
investment is Io". With a constant money supply the excess of ex ante
saving over induced investment will depress the interest rate, and
realized investment will be 1s” > Is", OM; being added to cash ‘bal-
ances. As S > I.” income will fall, and this will shift the 11(!1.11(11[:)?
curve downward so that cash balances can be used to finance invest-

interest rate lower than Ri.

meli}t tai:eagash balance-interest rate relation is as thf: I"s, Y:and Vi -set
of curves indicate, then excess liquidity exists; this 1s’the Key.neman
liquidity trap situation. With an investment curve I, I.;" — Sof 1{1vest-
ment will be financed by a decrease in cash balances; and if the
investment curve is Is, S — Is* will be added to cash balances. _In
both cases no change in interest rates will occur. In the Keynesx;n
liquidity trap situation the money market damps .do‘fm- neither t'?l
“hoom” mor the “bust.” On the boom side, the liquidity trap wil
exist until the need of cash for transactions absorbs a suﬁ:’:ue:nfly
large portion of the money supply so that the'K.eynes:an hquldi;y
trap comes to an end. There is no endogenous limiting facthr to ;
liquidity trap on the downswing aside from the effect that improve
liquidity has upon firms’ balance sheets. Therefore Fhe Keylnesmn
liquidity trap situation allows full scope to an explosive acceleratol
coefficient. And in the upswing, an explosive accelerator process w1'1.
generate greater increases in money demand thfm the increases 1&
productive capacity, so that a strong acc?lerator in combination Wi
excess liquidity will generate large price increases.

Either the ceiling to velocity or the effect of rising interest rate
and decline in liquidity upon the accelerator coefficient will break th
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cumulative expansion, A fall in i i
- money income will occur, Th i
of tmonefy ne.edf:d for transactions falls, and ex ante savinge Svll;a:ﬁlty
;101 : reailfzed In investment will result in the addition of money to r_u'if
rg a1losi;:u:0mt_(l:e price lef\;;l (;ioes not fall during a depression the ceF;Iing
remains fixed, while if the price level fall
.y - S
thlf]‘ ectel‘lmg ;noney Income remains fixed, the ceiling real’ ifl‘;f)ii;h;;:egsh
Investment implies an increase in producti i .
tive capacity. With
constant money supply and in effect e € iy, Lrger ceal
¢ a ceiling to velocity, la
Incomes can be realized only if the pri i
‘ price level falls, To the ext
;E;); rz;;ti:;::;:itor mdtlxcement to invest is large only when instr)lrtnfeh?st
tely equal to productive capacity, st i
onghoccur if the price level falls secularlfr) - =t
i fZ]l ef;f:ctt qf the expectation that in the long run the price level
7t o ui0 Imcregise’ the expected pay-off period of an investment
e rgt va e‘ll;tfl’ in its effect upon investment by firms, to a rise m
b ssl with a constant price level, so that a fallin,g price level
il mgler t}}e value of the accelerator coefficient. Therefore
e withss cycle w‘xll be characterized by weaker booms than would
i assmatz.dper{nt;lsswe mgnetary system. Such a monetary system will
Wwith a tendency toward relativel i
ciated wi 1 y stable incom
il::nl;isi cllilquidllfzy is .greatly increased during a downswing, long p:rif)(gs’
realized investment exceeds ex ante saving can,not occur

III. The Accelerator Model with Quantity of Money Variable

. hfgh tgln?ysf;;mn w; will consider two monetary systems, those in

i fquan ty of money can change and those in which both
Wci- = y 0 tl_lmonf-.y and its velocity can change,

Wil ﬁt;l: That commercial l'{anks create money by lending to

el dj_ﬂ" € maximum realized increase in the money supply is

e difterence between ex ante investment and ex ante saving:

AM = exante I — ex ante S = AV i

Assume that v = X . AY .
2 = A = 1. The increase in the money supply in

the hands of households i
s is the asset which makes th i
1 e chan
worth equal to ex ante investment * As income velocity is 1 f]fe;: vIvli(;;
b

pU]
Ass
ante 59 1 Bomncd by e oy e 1l the e ante 1 e
sheets of households, business firms ang banksetv,:illTbhee- changes in the consolidated balance

Households

Debt and Equity of
Firms
Demand Deposits

+(ex ante S) a4 +(ex ante I)

+(ex ante I—ex ante S)
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be no net change in the quantity of money that individuals hold as
assets. This is equivalent to assuming that the interest rate at which
banks lend to business is the interest rate at which money and earning
assets are substituted in household portfolios.” The only relevant
monetary change in these models is in the quantity of money.

When the money supply increases at an independently given rate,
the autonomous increase in the money supply is not necessarily equal
to the difference between ex ante investment and ex ante saving. If the
increase in the money supply is greater than the difference between
ex ante investment and ex ante saving we assume that this difference
accumulates in the banking system (as excess reserves) and can be
used to finance future investment. If the increase in the money supply
is less than the difference between ex amte investment and ex ante
saving, realized investment will be less than ex ante investment and the
increase in income will be equal to the increase in the money supply.

For each monetary system we will first investigate the mechanical
properties of these relations, assuming that the accelerator coefficient
does not change, and then investigate the possible effects of the
associated money market and financing developments upon the value

of the accelerator coefficient.

A. Quantity Changes but Not Velocity

Two monetary systems in which only the quantity of money can
change will be taken up. In the first, the money supply will be assumed
to be infinitely elastic, and in the second the money supply will be
assumed to increase at a fixed arithmetic or geometric rate.

1. Infinitely elastic money supply. If the quantity of money can
increase without limit then no matter what the difference between ex
ante investment and ex anfe saving, the difference can be financed.
Also we can assume that the terms upon which the banking system

Firms

Debt and Equity
to Households
Debts to Banks

Productive Assets 4 (ex ante I)

L (ex ante S)

+(ex ante I —ex ante S)

Demand Deposits  (no change)

Banks

Demand Deposits - (ex ante I —ex ante S)

Debts of Firms +(ex ante I —ex ante S)

= Alternatively if the liquidity-trap rate of interest rules, even if ¥ > 1, the rise in the
quantity of money in excess of transaction needs can all be absorbed by households’ port-
folios without lowering the interest rate. However, in this case any rise (virtual) in the
interest rate would imply a substitution of earning assets for money in the portfolios of
households, This then becomes a case of financing investment from cash balances. If
V > 1 the money supply and firms’ debts to banks do not increase as rapidly as income.
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lends do not change. Such a monetary system is consistent with the
existence of an explosive accelerator process since it permits a cumula-
tive rise in money income. Is there anything inherent in the operations
of such a monetary system which will lead to a dampening of the
accelerator process? (We will ignore the political repercussions of the
cumulative rise in prices which is implicit in a full-employment situa-
tion in which the rate of growth of money income is greater than
that of productive capacity.)

Tasre II.—INFmNITELY Erastic MoNEY SUPPLY
(Constant Velocity—No Interest-Rate Effects)

Monetary System
Accelerator Process All ex ante S used for equity
a=.8 g=4 ¥,=100 financing. All increases in
. money used for debt financing.
Time
Savings g tnent A AEquity Financing
¥ C Ex Money f——---————
Ante | (LFAME  pealized | Suppl
B(¥ir-Ves) 2 upply |ATotal Investment
0 100. — — — — — —
1 110. 80. | 20. — 30. 10, .67
2 128. 88. | 22. 40. 40, 18. .55
3 174. | 102. | 26. 72. 72, 46. .36
4 323. | 139. | 35. 184. 184. 149. .19

During an expansion, the increase in money supply occurs as invest-
ing firms add bank debt to their liabilities (see Table II). Assuming
that the percentage distribution of ex ante saving between debt and
equities of business firms is constant, a cumulative explosive expan-
sion on the basis of the creation of money will (ceteris paribus) result
in a fall in the ratio of equity to debt in the balance sheet of firms.*
Even if the terms upon which firms can borrow are unchanged by the

= tha.l induced investment is B(¥: — ¥;..). Ex ante saving is equal to (1 — a)7V..
Assum}ng that a constant prqportion of ex ante saving is used for equity financing, the
latter is A(1 — ) ¥:. The ratio of the change in equity to total investment, therefore is:

Ml —a) v, - M1 — @)
ﬁ(yt N Yt—l) Yg_l
B (1 = —Y,—)

The genertal solution to the second-order explosive accelerator process is of the form
Ve =d4.p* - Aapa* where pa > po > 1. Therefore, we can write:

Az f p2\ 1
Yii At 4 Agpst? ! +A—1 (E)
Y, At A+ Aopgy A pe\ L
M+ —) (—') 12}
4, M1
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deterioration of their balance sheets, borrowers’ risk will rise.*” This
will lower the amount of investment induced by a given rise in income.
Hence, even with a monetary system that permits all of ex ante invest-
ment to be realized, the financing of investment by bank debt can
result in lowering the accelerator coefficient which in turn lowers the
rate of increase of income. This continues until the accelerator coeffi-
cient falls sufficiently to replace the explosive by a cyclical time series,
in which there eventually occurs a fall in income. With a fall in income,
the excess of ex ante saving over induced investment will be utilized
to reduce bank debt. Also, the failure of some firms which have relied
heavily upon debt financing will result in the substitution of equity
for debt in balance sheets. Both changes during the downswing raise
the ratio of equity to debt in firms’ balance sheets'® which acts as a

p2\? 1 Vi al
The limit of —-) = 0, therefore the limit of (—— is— -
11/ tey Y /tse m

Al — &)Y, Al — @)

m approaches as a limit ———— "
8 (1 Bnods
m

In the early stages of an explosive accelerator process the ratio of

Hence

Y 1
= > — -+ Therefore,

¢ M1
the ratio of equity financing to total investment decreases as the accelerator process continues.
M. Kalecki, “The Principle of Increasing Risk,” Economica, N. S., Nov. 1937, IV,
440-47.
B0n the downswing (ex ante S > ex ante I), the balance sheets of the three sectors
change as follows:

Banks

Demand Deposits —(ex ante S
—exanteI)=—AM

Business Debt —(ex ante S
—exantel)=—AM

Firms

Capital Equipment +ex ante I Debt and Equities to

Households tex ante S
Debt to Banks —(ex onte S
—exante ) =—AM
Households
Demand Deposits —(ex ante S Net Worth +cx ante I
—exante)=—AM

Business Assets “+ex ante S

If failures occur in the account of households labeled Business Assets, equities will be
substituted for debt and in the account of business firms labeled Debt and Equities to
Households, equity will be substituted for debt. Also as business firms fail banks acquire
titles and debts which are considered unsuitable for bank portfolios., The sale of such
assets to the public results in the substitution of business assets for demand deposits in
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stabilizer. The endogenous limits to an explosive accelerator process,
in the absence of restrictions on the money supply, are the deteriora-
tion of firms’ balance sheets due to debt-financing of investment on
the upswing; and the reverse circumstances during the liquidation
process on the downswing.

Two possible offsetting factors to the increasing debt-equity ratio
in the financing of investment during an explosive expansion are an
increase in the ratio of ex ante saving flowing to equities and the capi-
tal gains that accompany an increase in the price level of capital goods.
As ex ante saving finances a decreasing proportion of total investment
during an explosive expansion, a possible increase in the proportion of
ex ante saving flowing to equities cannot for long prevent a deteriora-
tion of the balance sheets of firms. If, however, cumulative price-level
inflation is politically permissible a deterioration of firms’ balance
sheets need not occur. Business firms are borrowers and the real
burden of a debt decreases with a rise in the price level. If the assets
of business firms are valued at their current replacement costs, then
the rising price level raises the equity account. Such capital gains
improve the balance sheets of firms and they occur generally in an
inflation. The price-level rise plus the flow of ex anfe saving to equity
investment may be sufficient to keep the debt-equity ratio constant,
thereby preventing any deterioration in the balance sheets of firms.
However, this requires an increasing rate of change in the price level of
capital goods.*® Nevertheless, if an explosive inflation is politically

the public portfolios, and in a net reduction of demand deposits. These changes obviously
do not affect the net worth of households and the capital equipment accounts. However,
as the value of productive capacity may be reduced during a downturn, the value of the
capital equipment account of firms and the net worth account of households may be re-
duced; the equity liabilities of firm and equity assets of households lose a part or all of
their value. This in turn can affect the “subjective” preferences of households and firms
so that liquidity preference rises.

“In the arithmetic example of Table II, in time-period 3, only .36 of the total new
investment was financed by savings. If, in period 3, the price level of capital goods rose
so that the value of existing capital goods rose by 2.0, then the ratio of the increase in
equity to the increase in assets would be .5. In period 4 only .19 of a larger total invest-
ment was financed by savings. For the ratio of the increase in equity to the increase in
the value of the assets to-be .5, the value of existing capital must rise by 11.4. As total
assets in period 4 are presumably only slightly larger than in period 3, this implies that
the rate of increase in the price level of capital goods must rise if a constant ratio of equity
to total assets is to be maintained. For example:

Period 3 4

Saving, ex ante 26.0 35.0
I realized 72.0 184.0
A money 46.0 149.0
Required A value of existing capital 20.0 114.0
A equity=S-+A value 46.0 149.0
A assets=1 realized A value 92.0 298.0
Ratio of A equity to A assets .5 o8
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tolerable, there is no endogenous reason why an accelerator process
with an infinitely elastic money supply need come to a halt.

Therefore, at least two monetary situations allow full scope to an
explosive accelerator process: the Keynesian liquidity trap and an
infinitely elastic money supply. It is perhaps no accident that the
emphasis upon “real” floors and ceilings as causes of the nonlinearity
of the accelerator coefficient occurred at a time when the high volume
of government bonds outstanding and their support by central banks
made the money supply in fact infinitely elastic. An era of tight money
on the other hand naturally leads to an examination of the monetary
prerequisites for the operation of the accelerator phenomena.

2. Money supply increases at a fixed rate. A monetary system in
which the rate of growth of the money supply is exogenously given,
for example a fractional reserve banking system based upon a gold
standard, is equivalent to an infinitely elastic money supply if the
difference between ex ante investment and ex ante saving does not
exceed the per-period growth of the money supply. The only endoge-
nous limitation to expansion in this case comes from the deteriorating
balance sheets and liquidity of business firms, as is true with an
infinitely elastic money supply. The interesting alternative exists when
the difference between induced investment and ex anfe saving is greater
than the rate of growth of the lending ability of banks.

Throughout this section we will assume that at the initial period
the banking system does not possess excess liquidity. Hence the avail-
able financing is equal to ex anfe saving plus the possible increase in
the money supply. If induced investment is equal to or greater than
this, realized investment will be constrained to the available financing.
In this case income will grow at the same rate as the money supply.™

(a) Arithmetic rate of increase in the money supply. If the money
supply increases by a fixed amount per period (constant arithmqt:c
rate of increase), income will grow at this rate until ex enfe saving
increases sufficiently so that induced investment per period becomes
less than the available financing. When this happens, the per-period
increase in income will fall below what it had been, and therefore
induced investment will decrease. The downturn occurs when ex ante
saving catches up with the expansion process so that all of the invest-
ment induced by the constant arithmetic rate of growth of income can
be realized without using all of the newly available credit.** (This case
is illustrated in Table III.)

0 Y, — V1) > (1—a) Yo+ AMand ¥, = Mysothat Ve = a¥: + (1—a)Y.+AM;
Y:+l= Yt‘I'AM .

2 Tp an accelerator-multiplier model a necessary condition for ¥, > ¥1isthat 6'(Y,_1 —Yi2)
>(1—a)¥,_1. We posit an arithmetical increase in the money supply per period of AM so
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TaBLE IIT.—ARITEMETICALLY INCREASING MONEY SUPPLY
(Constant Velocity—No Interest-Rate Effects)
Moneta:
Accelerator Process Systemry
a=.8 g=4 -+10 per
time period
Time Investment
. Investment Financed
¥ c Savings by In-
Ex Ante Induced creased
6(1’;.1—17‘_2) Realized Money
Supply
0 100.0 — — — — -
1 110.0 80.0 20.0 — 30
: . 5 10.0
2 120.0 88.0 22.0 40 32. 110.0
3 130.0 96.0 24.0 40 34. +10.0
4 140.0 104.0 26.0 40 36. +10.0
5 150.0 112.0 28.0 40 38. +10.0
6 160.0 120.0 30.0 40 40, +10.0
7 168.0 128.0 32.0 40 40. + 8.0
8 166.4 134.4 33.6 32 32, - 1:6n

¢ In time period 7, ex ante S+AM > ex ante I'; therefore Vo— Y, in ti
: , —Ve<AM.
period 8 the accelerator expansion is broken. ’ e o

During the expansion, the demand for financing is always greater
than the available supply; the money market constrains investment.
When the arithmetic increase in income becomes less than the increase
in the money supply financing conditions ease. The resulting decline
in the rate of interest may act to increase the inducement to invest
(decrease the inducement to disinvest); this possibility is ignored in
Table }'II. Since the banking system finances a decreasing proportion
of realized investment during the expansion, the deterioration of the
b.a.lance sheets of investing firms will be limited during such an expan-
sion.

When income declines, the autonomous increases in the money
supply result in an accumulation of excess reserves in the banking
system, and ex ante saving in excess of induced investment results in
a repayment of bank debt by firms. These changes should brake the
decline in income,

The accumulation of excess reserves by banks and the improved
balance sheets of firms during the downswing implies that if an expan-

that the available financing is (1 —&) ¥_14+-AM :hence if 3(¥ i 1— Fra) = (1—a) Vi1 +AM
re:_lt.aed mvestment-is (1—a) ¥ +AM. Hence Y=Y, 1+AM so jlI_h:ig‘. B( Il.—‘_ Il’-;tl) =£eﬂ;
which we once again assume >(1—a)(¥1+AM) so that Y=V, 14-2AM. Eventually
B(Y rin— ¥ 1) =AM < (1 —) (¥ iy +nAM)+AM; so that Vi<V at+AM; therefore
B(Yesn1— Y ) <B(¥ t4n— ¥ isn) and the accelerator process turns down., ]

—-ﬁ
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sion begins it will not at once be constrained by the money-market
and balance-sheet effects. If the arithmetic rate of growth of the
money supply is small compared to the accumulation of financing
ability during the decline in income, a sharp fall in investment will
occur at the date that the accumulated financing ability is absorbed,
thereby decreasing the per-period increase in income. The smaller
sncrease in income will lead to a fall in induced investment, and a
sharp fall in income may occur. A constant arithmetic rate of increase
of the money supply in conjunction with an explosive accelerator
process will tend to generate a cyclical time series.

(b) Geometric rate of increase in the money supply. Consider a
money supply that increases at a constant geometric rate, ps. As was
noted earlier the solution of an explosive accelerator process can be
written as ¥i = Auta® + Aao® with pa > 2 > 1 with 4. and 4. depend-
ing upon the initial conditions. That is, the rate of growth of income is a
weighted average of the two rates of growth . and p.. If ps, the rate
of growth of the money supply, is greater than (or equal to) w., the
greatest rate of growth that income can achieve, the system behaves as
if the money supply were infinitely elastic. Hence the cases that have
to be examined are when iy > gz > s > 1 and whenva > v > v2 > 1.

Take first the case in which pa > p2 > s > 1. With no excess liquid-
ity, the maximum attainable rate of growth of income is the rate of
growth of the money supply. To sustain this rate of growth, it is neces-
sary that induced investment be equal to or greater than the available
financing. When the rate of growth of the money supply, and therefore
the rate of growth of income, is less than p. induced investment will
not be large enough to absorb the available financing.** The rate of
growth of income will be smaller than the rate of growth of the money
supply, and this new smaller rate of growth of income also will not
be sustained. These progressively smaller rates of growth of income

Assume Mo a=Y.1and M,=Y,=pM, 1=p:¥ 1 1.
Bluz— DV e1 — [(1 — sV ea + (ua — DuMea] 20
is necessary for Yp1=us¥: Therefore Blus—1)—(1—a)ps— (ps—1)uz—e=0, so that pa?
—(a+-B)ustB+e=0. It follows that
a+BEVath —4B+9
2

H3 =
The relevant root is

m=at+p—++h-4B8+9
2
and if e=0 (induced investment is equal to ex anle saving plus the increase in the money
supply), ga=pz; if €>0 (induced investment greater than ex anlesaving plus the increase in the
money supply) ps> 2. Therefore a rate of growth of the money supply equal to or greater than
the smaller root of the accelerator process is a necessary condition for self-sustained growth.
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will in time result in insufficient induced investment to offset ex anie
saving and at this date income will fall. Therefore, if the rate of
growth of the money supply is smaller than the smallest rate of growth
that the accelerator process, if unconstrained, would generate, an upper
turning point in income will be produced.?

The argument as to what happens once income turns down for a
geometric rate of increase in the money supply is essentially the same
as for an arithmetic increase in the money supply. Excess reserves
accumulate in the banking system and firms’ balance sheets improve
during the downward movement. Once a sufficient upward movement
again begins, an unconstrained expansion can take place until the
excess liquidity is absorbed, at which time the rate of growth of the
money supply will again constrain the rate of growth of income. A
money supply growing at “too small” a rate will lead to a cyclical
rather than a steady-growth time series.

If the rate of growth of the money supply is equal to the smaller
root of the accelerator process (i.e., s = pz), both income and the
money supply will grow at this rate, Throughout this process the ratio
of ex ante saving to bank financing of investment will be constant. If
this ratio is consistent with the balance-sheet goals, there is nothing in
this process which would lead to a downturn in income. Also this rate
of growth of income may be consistent with a fairly stable price level.
Steady growth may result frem combining an explosive accelerator
process and an appropriately increasing money supply.*

Consider now the second case, in which g, > ¢s > w2 > 1. In this case
the rate of growth of income during any time period will depend upon
the weight of the two roots. If the weight of v, is high, then the accel-
erator process will generate a rate of growth of income less than the
rate of growth of the money supply. However, since i1 > iz, in time
will dominate the rate of growth of income so that income will be
increasing faster than the money supply. The money supply does not
constrain the growth of income until the total growth of income equals

% This can be demonstrated by noting that Yo=A41+42 and Y1=A4pu+Aspz and given
that p>pe>ps>0 and Y=, ¥ then A= Vo—As; pa¥o=(¥o—A2) 1+ Asps so that
- Yolus — p1) -
M2 —
As ¥¢>0, pa—m<0 and ps—m <0, 4:>0.
Also As=Yo—A1, ¥ o=Ayn+(¥Yo—A1)ps so that
Vol — )
B — He B
As Y>>0, pa—p2<0 and p1—pe>0, 4,<0.
A the coefficient of the dominant root p is negative, As Ayn-+Azps>A41+A42 and p1>pe it
follows that | As| >|A41]. However in time A ynf+Aspsf will be <0, so income must turn down.
% That is, the Harrod-Domar case of steady growth can be the result of appropriate
monetary conditions.

Az

Ay
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the total growth of the money supply. Whether this case results in
steady growth or in a downturn of income depends upon wha..t hap-
pens to the accelerator coefficient once the monetary constraint be-
comes effective.

At the beginning of such an explosive expansion the rate of growth
of income is less than the rate of growth of the money supply. At the
date when the total growth of income becomes equal to the total growth
of the money supply the rate of growth of income will be greater tha}*l
the rate of growth of the money supply. Therefore at some intermedi-
ate date, the rate of growth of income will be the same as th.e rate of
growth of the money supply. This rate of growth of income will md_uce
sufficient investment, at the financing terms and balance sheets ruling,
for the rate of growth of income to increase. Therefore if the rate of
growth of income is constrained to the rate of growth of the money
supply, and the accelerator coefficient does not change, a sufficient
amount of investment will be induced to generate a rate of growth of
income greater than the rate of growth of the money supply.

However until the increase in income and in the money supply
becomes equal, this system operates with excess liquidity. At the da.te
that the excess liquidity is absorbed, the rate of growth of income will
be greater than the rate of growth of the money supply so that when
the monetary constraint becomes effective two things will occur: the
rate of growth of income will fall and financing terms will r{se. When
financing terms were relatively easy because of excess liquidity a rate
of growth of income equal to the rate of growth of the money supply
induced sufficient investment to increase the rate of growth of income.
However in a suddenly tight money market financing terms may soO
change that the accelerator coefficient will fall, and this can lead to a
fall in income. ]

Nevertheless, if the money supply is growing at a geometric rate
greater than the smaller root of the accelerator process, a cr:anstant
rate of growth of income may be generated. In this case money income
will grow at a faster rate than if the money supply grew at the rate
given by the smaller root. Hence such a steady rate of growth of
income can be associated with a substantial rate of increase in the
price level. In addition, the ratio of bank financing to ex anie saving
increases as the rate of growth of the money supply increases.

If the accelerator falls as a result of the tightening of the money
market, income can turn down. The behavior of the economy with
this monetary system on the downturn and on subsequent expansions
would be essentially the same as in the previous case where the rate
of growth of the money supply was smaller than the smaller root of
the accelerator process.
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B. Botk Velocity and Quantity Change

The earlier consideration of the interaction of an otherwise explosive
accelerator-multiplier process with monetary systems in which only
changes in velocity and changes in the quantity of money can occur
enables us to consider monetary systems in which both quantity and
velocity of money can change. We first assume that the quantit}.' of
money is changing but that velocity is greater than 1, we then consider
the effects of changing velocity. Finally we take up changes in liquid-
ity preference. =

1. In the cases where investment in excess of ex ante saving 18
financed by an increase in the quantity of money, we assumed that the
income velocity of money was 1. We can now drop this assumption. If
income velocity is greater than 1, and if an excess of ex anfe invest-
ment over ex ante saving is financed by an increase in the quantity of
money, then excess liquidity results. This excess liquidity can be util-
ized to finance investment.

Assume that the excess liquidity resulting from an investment
initially financed by the banks is used to substitute business debt or
equities to the public for business debt to banks. If AM = ¥¢ — Via
and V > 1, then new transaction cash is

AM AM 1
, and asset cash is AM — 7 = (1 - —V>AM

After the public purchases business debts or equities, the net increase
in debt to banks is

" I (h— T
V t t—1
and investment is ¥: — @Y, therefore:
V.— Y
ABank Debt V - 1 Yg = Yt—l
ATotal Assets Yt -~ aYt_l V Y; — aYt_l
' ) RSV
As an explosive accelerator process takes hold, the ratio -
¢ — a1

rises and the ratio of the change in bank debt to the change in total

1 S .
assets approaches =+ If the public’s distribution of ex ante saving and

excess liquidity between debt and equity assets is constant during an
expansion, the balance sheets of business firms deteriorate. As .the
weight of bank financing is smaller than in the case of unit velocity,
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the deterioration will not be so rapid as in the case in which bank
creation of money is the sole technique by which investment in excess
of ex ante saving can be financed. Therefore, the possibility that the
deterioration of firms’ balance sheets will lower the accelerator coeffi-
cient is smaller.

2. Note that inl— —Yilti
V Yg e OlYt_l
of bank financing to the total change in assets and that a rise in the
propensity to consume increases the dependence upon bank financing
of investment. Therefore, autonomous or cyclically induced changes
in these parameters can change the ratio of debt to equity financing,
which can change the accelerator coefficient. In particular a rise in
velocity tends to counteract the deterioration of firms’ balance sheets
in a business-cycle expansion financed by bank creation of money.

3. Autonomous or cyclically induced changes in the liquidity pref-
erence relation can change the dependence of an expansion upon
changes in the money supply and therefore affect the ratio of bank
debt to total assets of firms. If liquidity preference decreases, the
excess of investment over ex amie saving can be financed by with-
drawals from cash balances at lower interest rates than were previously
ruling. Such an “autonomous” decrease in liquidity preference can,
both by improving financing terms and by decreasing the dependence
of business firms upon bank financing, raise the accelerator coefficient.
A great stock-market boom, such as in the late 1920’s, may be inter-
preted as reflecting a lowering of liquidity preferences; as a result
business expansion could be financed with less reliance upon the
banking system than otherwise.

Alternatively, an autonomous rise in liquidity preference may lead
to the result that business borrowing from barks will increase the
liquidity of households rather than finance investment, That is, a por-
tion of business borrowing from banks ends up as “liquid hoards” of
households. Such borrowing by business firms in excess of the differ-
ence between ex ante saving and realized investment will increase the
rapidity with which firms’ balance sheets deteriorate. An explosive
accelerator process may be broken by such changes in liquidity pref-
erence.

Such changes in liquidity preference have been labeled autonomous.
There exist plausible mechanisms by which the upward movement of
an explosive accelerator process would lead to a fall in liquidity
preference. However, there do not exist equally plausible mechanisms
by which a rise in liquidity preference can be considered as endoge-

a rise in velocity decreases the ratio
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nous during an expansion, During a downswing there exists 3 plausible
mechanism which can raise the liquidity preference of households.
This can force a deterioration of firms’ balance sheets, and thereby,
through its effect upon the accelerator coefficient, a further fall in
investment. There does not seem to be any endogenous factor which
would lead to a fall in liquidity preference on a downswing. Changes in
liquidity preference seem to be destabilizing.

IV. Policy Implications

Let us asume that the policy goal is steady growth at a stable price
level. The policy measures to be used are monetary policy, which in
the language of this paper means to choose a monetary system, and
fiscal policy. It has been shown that steady growth requires a money
supply that increases at a geometric rate: but that a too rapidly grow-
ing money supply results in rapid price inflation and that a too slowly
growing money supply results in a downturn of income,

The smallest self-sustaining rate of growth of income is equal to
the smaller root of the accelerator process, y.. If productive capacity
can also grow at this rate, then the policy goal of growth without
inflation is attainable. If the rate of growth of income is greater than
the maximum possible rate of growth of productive capacity, the pol-
icy goal is not attainable. In the latter case, we assume that steady
growth accompanied by secular inflation will be chosen in preference to
a constant price level and intermittent growth. The policy goal there-
fore becomes steady growth with a minimum rate of secular inflation.

If the policy-makers prize steady growth and abhor falling income,
and if secular inflation is accepted as the price that has to be paid for
growth, then the policy-makers would be able to “play it safe” by
allowing the actual rate of growth of the money supply to be greater
than the minimum self-sustainable rate of growth of income, That is,
the policy-makers would accept some unnecessary inflation in order
to be on the safe side in maintaining full employment.

For a given consumption coefficient, the greater the rate of growth
of the money supply, the greater the ratio of bank debt to debt and
equities to households in the balance sheets of firms. Therefore the
greater the rate of increase in the money supply, the greater the
chance that induced investment will decrease because of the unsatis-
factory nature of firms’ balance sheets. Two policy measures which
can counteract this effect are: (1) an interest rate policy designed to
keep velocity greater than one; (2) a fiscal policy designed to increase
the money supply without increasing business debt to banks.

It was shown that if income velocity is greater than one and if the
money supply is being increased by business borrowing from banks,
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the net increase in business borrowing from banks will be smaller than
the difference between realized investment and ex anute saving. In
order to achieve this result bank financing of business must be af a
high enough interest rate to keep income velocity greater than one.
But the accelerator coefficient also depends upon the interest rate. Thus
if the monetary policy designed to keep income velocity greater than
one is carried too far the accelerator coefficient will fall and the self-
sustained growth will be interrupted.

To keep interest rates at a given level, the central bank must be
willing to supply reserves to commercial banks, in response to com-
mercial banks’ demands, without limit at a fixed rediscount rate.
Therefore the rediscount rate seems the appropriate tool of central
bank policy. )

Nevertheless if the money supply can increase only by business
borrowing from banks, a ratio of debt to equities in business balance
sheets can result which will lead to a decline in induced investment.
Government deficits financed by borrowing from banks result in an
increase in the money supply without any corresponding increase in
business debt. If interest rates are such that velocity is greater than
one, debts and equities to households will be substituted for debts to
banks in the business firms’ balance sheets. This is more conducive to
steady growth than the situation in which all of the increase in the
money supply required for steady growth is created in exchang.e for
business debt. Therefore government deficit financing, even during a
period of sustained growth and secularly rising prices, may be desir-
able in order to maintain the conditions for further growth.
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