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Introduction

[

Modern economics consists of micro- and macro-economics, the
latter of which is said to be originated by J. M. Keynes in his
classical work “the. General Theory. of - Employment, Interest and
Money” (1936). His framework of analysis on the aggregate economy
and economic policies. forms the backbone of the macro-economic
parflswin Samuelson’s {‘Economics,” ((5)) which. puts a greater stress on
the income-expenditure aspect of Keynes’ theory than on the liquidity
preference theory in_it: the propensity to consume, the private
investment and the government expenditure determine the equili-
brium level of production, and the rate of interest plays the only
role of influencing the level of investment, being regarded as
a parameter. The LM-IS analysis appears just in an' appendix. It
is; in the LM-IS formulation' that 'the “substantial content of his
General Theory of Interest is said-to be neatly expressed, but, unfor-
tunately, the ill-founded liquidity preference.theory of Keynes himself
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has prevented the interest: theory from being fully persuading. = ..

What is the rate of interest?—it is the price that a man earns for
parting with liquidity, rightly so says.Keynes.. But he fails to go
on to ask- why he can earn-vyield for doing so: the interest comes
from. the total profit of the.firms, It*is kept ambiguous in Keynes’
book who pays interest ultimately whom: ~the : firms, which are
the payer of interest, ultimately pay it not only to the wealth-owners
but als6 to the banks. . . - . . v

Keynes’ orlgmal explanation of llquldu:y preference does.not clarify
at all what is interest: there seems to' be few lines to relate it to
the contribution of the capital assets: (the fixed assets.and inventories)
to production. He does not quantitatively relate the rate of.interest
to the total profit. Despite the title of the book “the General Theory
of Interest,” there seems to be no solid theory of interest to explain
its relatively stably positive existence except the psychologically,’and
too loosely, founded theory in which the rate’ of interest is
determined by the ‘marginal efficiency -of capital and - the liquidity
preference, both of which are highly subjective and lack:a satisfactory
theoretical foundation in relation to the aggregate production function.

Why interest payment must' be stably positive in equilibrium?—
because the marginal efficiency of capital and :the liquidity preference
are both positive—such an answer is obviously unsatisfactory, which
would lead to another question in what way the marginal efficiency of
capital, and, if any, the liquidity preference, are related to the produc-
tivity of. capital assets; or more fundamentally, why and how the rate
of .interest differs from. the average or marginal product of capital

assets. These questions I will consider in this paper.

(1) Fundamental Ideas

\

(1—2) The Economw Agent to Demand Money is, M ostly the ans
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In the “General Theory” (Keynes, (1)) an entrepreneur, or a spec-
ulator is often called ‘a man’ 6r ‘an individual’. I call both the
entrepreneurs and the speculators simply “the firms” throughout this
paper. It will be postulated that the main demander for money is
the firms: this notion is the starting point of the whole argument.
(See J. Viner, (4), p.260.) »

(1-2) The Speculators are Identified with the Firms

The speculative motive for liquidity is not clearly identified as one
of the firms’ motives for money along with the other two by Keynes
(Keynes (1)). In this paper it is assumed that nobody other than the
firms demand speculative money: the speculators are identified with
the firms. .

(1-3) The Firms Maximize Liquidity With Capital Assets Constant

In the “General Theory” (Keynes, (1)) the liquidity function
Ly(i) is founded mainly on the speculators’ psychological reaction to a
change in the market rate of interest especially in the consol market,
and on the auxiliary supposition that men will hold a less (or greater)
amount of interest-bearing securities when the market rate falls (or
rises.) Thus it is assumed there that the liquidity function describes
both the speculators’ behavior in financial markets and the ‘rentiers’’
asset-choice. In this paper these two classes of economic functions are
distinctly discerned into the firms and the ‘individuals’, respectively; it
is assumed that the firms do not balance between the interest-bearing
and barren forms of assets (which is thought to be the ‘individuals’’ job
here) but simply ¢ry to maximize liquidity given constant capital assets,
subject to their current capacity of paying interest and to the banks’
reserve requirement.

(1-4) The Banking System Has to be Considered

In the “General Theory” (Keynes, (1)) no systematic account is
given on the banks’ credit balances. In this paper the banking system
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is explicity analyzed: it will be shown how the banks can be
regarded as an ultimate claimant to a substantial part of the firms’
borrowed funds, or specifically their demand deposit.
(1-5) The Individuals’ Asset-Choice Separated From the Firms
Money Demand
In this paper a balance sheet formulation is made in respect to the
asset-choice of the individuals which are regarded as distinct from

the firms.

(2) What is New

(2-1) Analysis of Interest Payments is Introduced

A crucial defect of Keynes' classical work “the General Theory”
(Keynes, (1)) is its failure in taking interest payments into considera-
tion 'in the static framework. There séems to be.a theory of determina-
tion of the rate of interest but not a theory as to who pay interest to
whom, or a theory of interest payments. This the present paper is
going to approach.

(2-2) Clearing up the Mystery of the Dichotomized Liquidity

Function

Another defect of the “General Theory” (Keynes, (1)) is the over-
simplified formulation of. the money demand function in it, or the
dichotomy of money demand into L;(Y) and La(i): Keynes thinks
that this dichotomy is permissible at least conceptually. This paper
will present a money demand function which is not based on this
conceptual dichotomy but is based on a completely different approach
to it, namely on what may be called “the interest payment approach®,
which I introduce first here.

(2-3) [Illuminating the Ambiguous ‘Speculative Demand for

Money’ ‘ '
In the “General Theory” (Keynes, (1)) the ‘speculative demarid for
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money’ is not clearly formulated as distinct from the demand for
money to hoard, remaining to be a most confusing idea, and in this
paper it will be clearly discerned that the speculatively demanded
money is not hoarded but active money, or that it is not idle
but quickly circulating. (E.g., remember the term “the quick ratio”,
which means cash plus marketable securities divided by current
liabilities: the numerator can be regarded to contain the firms’ spec-
ulative money!) :

(2-4) Clarifying the Relation between the Interest Rate and the

Profit

In the “General Theory” (Keynes, (1)) there is no clear mention
on the relation between the rate of interest and profits of the firms:
there seems to be overlooked that the total amount of the firms’ profits
influences their capacity to pay interest. In this paper it is postulated
that the greater the firms’ aggregate net profit is, the greater is the firms’
capacity to pay interest, and therefore the greater amount of money
they will demand (to borrow from the lenders, irrespective of whether
it is actually supplied or not.)

(2-5) Assuming the Perfect Short- and Long-term Security Mar-

kets :

There is not made explicit in the “General Theory” (Keynes,
(1)) the existence of the perfectly developed markets of short- and
long-term loans or securities among which and the money market the
speculators shuttle to equalize the rates of interest in the markets.
In this paper this assumption of the perfect security markets will be
postulated.

(3) Other Theoretical Results

(3-1) The Banks Ultimately Earn More Than Interest Margins

The banks are shown to earn the actual rate of interest multiplied
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by the demand deposit, without repaying it to the depositors, in addi-
tion to interest margins.

(3-2) The Individuals Are Not Claimants To All the Assets of
The Firms

It will be shown that as long as the individuals’ balance of bank
notes is smaller than the firms’ demand deposit, the individuals’ total
assets fall short of the total assets of the firms, or the sum of the
capital assets (including inventories) and the money assets of the
firms. (See Fig. A-2)

(3-3) The LM Curve is Related to the Aggregate Supply Function

It has been inconceivable in the conventional argument to relate the
LM curve to the aggregate supply curve directly, but in this paper the
LM curve is positioned as representing a cost rate confronting the firms
which is going to produce, i.e., representing the interest cost per unit
of the firms’ total assets. Thus it is related to the aggregate supply func-
tion in a simple way.

Keynes’ Dichotomized Liquidity Functions are Unreliable

In Keynes’ “General Theory” the ‘liquidity functions’ L,(Y) and
La(i) are introduced to play crucial roles in his whole theory. How-
ever it has been suspected that this functional separation of the
money demand is too much simplified to describe actual circular flows
of active money. The ‘financial circulation’, though conceptually dis-
tinct from the ‘industrial circulation’ (Keynes (2), Chap. 15), cannot
be imagined as clearly separated from the latter. The function Lo(i),
or the liquidity preference function, is accompanied with ambiguities:
as to who prefers liquidity, why it is thought to be negatively sloped,
etc.

In this paper I will approach the theoretical explanation of the
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money demand function; L(Y, i), from a completely different angle, or
from the stock (as against flow) viewpoint: money:is regarded as a
constituent of the aggregate ‘assets’ of an'economy  which costs the
holder some positive interest not as any kind of opportunity cost: but
as a cost for the holder of money to have 'to pay actual interest at a
certain positive rate to’ the ‘banks and the -individisals. *T will consider
money not as barren but as -somethmg that costs its holder actual in-
terest payment, A

In reality the holder of money is dominatingly” the-fifms (considér
who holds demand deposit) ; they botrow money from the banksétc.
In this paper, after clearly formulating the balance' sheet relatlonshap,
the firm-dominated money market is analyzed.

"The class of individual speculators, ‘who demand ‘thoney for the
speculative motive, may be regarded as part of businessmen, roughly
identified . with the firms: so there are only two economic agents
which influence the simple economy: the firms ahd the ' ifidividual
consumers (abbreviated by “the individuals”.)

Shortly speaking our new: explanation on the money demand func-
tion L(Y,i) may be summarized as follows: the firms demand a
greater :arhount.of money when their et profit rises; because then they
can afford to pay more interest to the lenders of -funds. Hence the
positive Ly. Therefore, with a fixed M the firms can’ afford’ to' pay a
higher rate of interest ‘when the net profit rises. Hence the ‘positively-
sloped LM curve, or the negativity of Ly/Li, and so the negativity of
Ls. Behind this, in addition te the assumption that the higher is the
level of production, the highér is the level of net profit, there is the
assumption that the firms prefer to-hold: as much money as possible, so
far as they-can pay interest from the net: profit or the profit -after
depreciation, interpreting the ‘liquidity preference’ as the firms

behavioral criterion of maximizing their liquidity at hand; which sup-
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posedly works in statics as the sole objective of the firms in their stock
(as against flow) decision making, and therefore which is independ-
ent of and consistent with the other criteria, i.e., to maximize the
flow of current profit from production, and to maximize net expected
return in the future from investment.
Notations
The following notations are defined all in stock terms.

Hy= (the banks’ reserve money)
De=(the government’s loan to the banks)
Hn=(the bank notes of the individuals)

Ln =(the deposits and loans of the individuals)
An=(the total assets of the mdmduals)
L = (the total loaned funds through the. banks)
K =(the capital assets of the firms)
D¢ =.(the deposit balances of the firms)
Hy = (the bank notes of the firms)
M;=(the total money balance of the firms)
A =(the total assets of the, firms)

- The following are in non-stock: terms.
N = (the effective work employed).
Y = (the total production) o

P =(the general price level of goods)
W =(the money wage rate)

i =(the rate of interest)

€ =(the required reserve ratio)

d = (the ratio of depreciation to the capital assets)

q. =(the proportion of the individuals’ lending t.hroﬁgh the banks) -

Those notations with bars are constant. Definitions of functional re-

lations will be introduced in the text.
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§1 The Firms’ Dominance in the Money Market

(1) The Balance Sheets

(1-1) The Individuals
The individuals’ balance sheet is written as follows:

L N 5 (. 1)
The variable Ly, or ‘the deposits and loans of individuals’, includes
not only their deposits and short-term loans, but also their holdings
of long-term securities, shares, and other assets. The individuals are
assumed to hold no real assets for simplicity. They supply Ln in
order to earn interest (regarding dividends as a part of interest on the
loans to the firms), and their supply of Ly is assumed to be an
increasing function of the ex-ante rate of interest (denoted by i),
ie.,

Lh = La(i), and dLn/di>0. ...t 2
The individuals hold a proportion (q) of Ln in the form of deposits,
and its remaining part (1-q)‘'Ln in the form of direct holdings of
shares, bonds, etc. I assume that d((1-q)Ln)/di = 0.

Their total assets, or their accumulated savings, A, is assumed con-
stant in the static scheme. So Hy may be written as follows:

Hp = Ha(i), and dHa/di <O, ..ot 3)
which shows that their demand for bank notes and coins (Hy) is a
decreasing function of the rate of interest.

(1-2) The Banks
The banks’ balance sheet is written as follows:

Hy+L=qla+Dr+Dg -0ooovvvviiiniiiina.. 4)
where Hp is the banks’ reserve, and Dg is the government’s loan to
the banks. The variable L, or ‘the total loaned funds through the

banks’, plays a key role in the following argument, and denotes the
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total liabilities of the coordinated firms to the banks. (About the
coordinated firms see (1-3), below.)

-The banks’ loan to the firms, or L, is restricted by the required
reserve ratio, ¢, which is assumed constant. (See the eq. (11), below.)
The government can change the level of its lending balance to the
banks, Dy, at discretion: it can add to, or contract Dz without wor-
rying about its budget or tax revenue. Thus Dg is an independent
policy variable, or a parameter.

The individuals are assumed to lend 100q per cent of their funds
to the firms through the banks: it means that they, as stock and
bond holders, lend their remaining capital to the firms not through
the banks. - ‘

The banks are assumed to pay interest at the rate i on the indivi-
duals’ deposits gL, and on the government’s loan to them, Dg. They
do not pay any interest on the demand deposits of the firms, Dy.

They receive interest on the loan, L, at the rate i, from the firms.
Since they do not pay interest on the demand deposits, and since D is
empirically much greater than Hy, or the reserve money, the banks
can earn the difference of the interest receipt and the interest pay-
ments, (Df — Hy)-i. ‘

(1-3) the Firms

Each firm’s balance sheet contains lending and/or borrowing bal-
ances in relation to other firms, e.g., accounts and ‘notes receivable
and payable, holdings of other firms’ shares and bonds. When we con-
sider the firms as a whole, or the coordinated firms, we aggregate bal-
ance sheets over all the firms, and cancel out these stock transactions
among firms leaving only the total fixed (tangible and intangible)
assets, the total inventory stocks, and the total monetary assets (bank
notes, demand deposits, short-term government securities, time depo-

sits, etc.) on the debit side, and the total borrowings from the banks
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and the individuals; including the equity capital and. surpluses, on the
credit side. For simple exposition, it is. assumed. throughout this
paper that the firms’ monetary assets consist only of currency and
demand deposit.and ‘that :the surpluses are regarded as a part of the
individuals’ direct lending 'to’ thém, .any current addition to the
surpluses being regarded negligible relative to the surplises..

. The fixed assets and inventary stocks are called in sum “the capital
assets” in the following,' denoted by K.. ’

The firms' balance sheet is written as follows:

K+H+D)=L+(1—g) Lp.cccovviniaainnn..i(5)
and the firms’ money balance, My, is: defined by
= Hr 4 Dot i e, (6)

The firms pay interest on both L and (1 —q)‘Ly at the rate i, to
the banks and the:individuals, resp. The capital assets K is assumed
constant. in- this static .model. '

(2) - The Fﬁ'ect o[ the Individuals Asset-Choice on the Firms’ Money

"' Balance

By the three balance sheet identities, (1), (4), and (5), and (6),
we have

K+ Mt =(q'Lo + Dt.+ Dg = Hp) + (1 — q)*La

=A—Hy)+Dt+Dg—Hp, ...oovsvnnnnnn., (7)
and also, by this equation and (6),
An+tDg—He=K+H)+Hn .oooovviiinnnan.., «.(8)

The eq.. (8) shows that, since the left-hand side of it and K are con-
stand, the Hp, or the individuals’ demand for bank notes can influ-
ence.the firms’ balance through its effect on Hy, or the firms’ demand
for bank notes, provided that H, —Dg = (const.) However Hy will
be shown below to be able to affect the firms’ total assets, or K + M;
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also through its effect on Ds.
I assume that the variable Hy can change satisfying the following
equation:

Hy —Dg = (CONSL.) .\\tieieenerenennnnnnnnns 9
Since the firms’ money balance consists not only of H but of Dy, the
supply of money to the firms can be influenced by the individuals’ asset
choice simbolized in the function Hi(i) through both H¢ and Dy.

(8) The Liquidity Preference of the Firms

In this model speculation is considered not as part of individuals’
behavior, but as part of the firms’ behavior. The ‘firms’, therefore,
are regarded to consist of entrepreneurs and speculators, the latter
demand as much liquid assets as possible to make use of opportunities
to earn capital gains. The liquidity preference comes from the specula-
tive motive of the firms, and not from the individual speculators.
Simbolically the liquidity preference of the firms may be expressed as
follows: the firms’ behavioral criterion in respect to stock variables
(as against flow) is assumed to be:

max. M¢ by changing My itself subject to the restraint (see Fig. 1)

Fx(NY),K) —d)K=Zi"K+Myp), ..o, (10)
where the left-hand side of the inequality (10) denotes the coordinated
firms’ total profit (see Section 3, below) less depreciation (d*K) from
which they pay interest (mcludmg dividends on equity capital) on their
total borrowed funds, which in turn is always equal to K + Mt or
their total assets, at the rate i. Behind the formulation of the right-

hand side of (10), the perfect market of securities 1ncludmg stocks is
assumed to exist. (See p.72 below.)
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3
)
\
\
\
‘\
\ _ K-(Fx(NK)-d)
\:/-— Xe ——— '
(a right-angle hyperbola)
F (N, K)-d ‘ '
= (the Marginal
Product of (the Firms’ Money Demand Curve)
Capital) less
(The Deprecia- i - A PO
tion Ratio) [ (The Totnl i
 Profit) less H
(’l‘h«.)})eprccm A ,
tion !
oL // /A H -x
K Mg
(the Capital (the Firms’
Assets) Money)
= (fixed assets = (the firms'
plus inventory bank notes plus
stocks) demand depaosit)

Fig. 1 (The Firms’ Money Demand Curve)

(4) The Firms’ Demand Deposit

Sec the eq. (7), in which there are only two dependent variables
on the right-hand side, Hy and Dr. Now Dr is a major constitu-
ent of M¢ and appears also in the eq. (4). The firms, or their speculative
divisions, behave to maximize M subject to the other constraint im-
posed by the banks and government:

D+ qln+Dg) SHp, oovvvvniiiii i (11)
in addition to the constraint (10). By this eq. (11), and the eq. (7),
K + M: = (Aw — Hu) + ((Ho/c) — qLn — Dg) + Dg — Hp
= (1 —c)e)Hp+ (1 —q@)Ln .oooeneen. (12)
The first and second terms on the right-hand side of (12) denote the
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maximum attainable deposit of the banks less the bank reserve, and
the stock holdings and other loans of the individuals not through the
banks, resp. Since the firms try to maximize My, the inequality (12)
will hold with the equality sign.

(5) The Determination of the ‘Earned’ Rate of Interest

The equation (10) can be read as the demand schedule for money
of the firms, because it expresses how much money the firms are
willing to hold at each given level of the rate of interest, given the
total net profit (Fg — d) ‘K. Since K and d are constant the demand
curve for money of the firms can be depicted as negatively sloped,
given a level of total production Y.

On the other hand the eq. (12) can be read as the supply schedule
of the banks and the individuals of money to the firms, because from
(12)

M= ((1 - c)/c)Ho + ((1 — q(i)) "Ln@@) — K) ...... (12)*
where d(1 — q)Ln/di = 0, and Hy and K are constant, as assumed
above. The second term on the right-hand side denotes the
part of the individuals’ assets which they lend to the firms not through
the banks less the‘capital assets of the firms: the right-hand side as
a whole represents how much funds the banks and the individuals are
willing to lend to the firms at each given level of the rate of interest. It
can be interpreted\as the supply function of money.

A rate of interest is uniquely determined by the intersection of
the demand and supply schedules of money, represented by (10)
and (12), resp. I call this rate “the earned rate of interest” hereafter.
The adjustment §peed of the earned rate of interest is assumed
infinite, and it means that the desired levels of the demand for money
and the supply of money always coincide to each other by the equilibra-
tion of the ex-ante earned rate of interest: the actual quantity of the
firms’ money balance and the actual (ex-post) earned rate of interest
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are alays-on both of the déitand and)supply’ curves of money.
'See Fig: 2. ‘The right gngle hyperbola DD depicts the demand
curve for-money, derived froni the eq: :(10); and the ‘upward sloping
¢litveSS depietsithe 'supply: curve of money; derived 'fromithe eq: (12).
The ‘¢oofdinate of 'the vertieal axis of the intersection pointiof the' twd
clirves ffives the actualearned!rate of inferest; denoted by irm(Y): since
the dernarid -urve is drawn corresponding to each given Y, the actual
earned rate of interest’iLy is 4"function of Y. If Y xl‘i.i;'es,* the fotal net
profit (Fi = d)-K ‘rises, ind it'enables the'firms to demand a'greater
:iih&unt’“of‘*fnbnéy at’each level Of the interest rate if Y rises, tHéré"fore,'
the' DD’ curve shlfts to the' rlght ralsmg the eamed rate of- mterest
Thus dltude)O 1. ke . s
By the eqs. (1);' (6) and (7), : o
s Hess Ta(l) + D= Hp =K o .-.(1'35 N
hi’-éi‘]ﬁilsiliﬁum*; in view off (12) and’ ("1'3); it h’dlﬂs that e
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So the SS curve is the horizontal sum of the supply curves of Hy and
Dy, deﬁned by the egs. (13) and (14-), tesp '(See Fig. 3).

The govemment can -change ' Hy by changmg Dg keeping the eq.
(9). Tt is easily seen that, when Hj i is increased in this way by,! the
government, the supply curve of H; is constant but that of Dy s}’xifts
to the right by the amount ((1 — c)/c)*AHn, where ((1 — c)/c) i§ the
credit expansion multiplier. Thus the government can control M;
through its effect on the supply curve of Dy: if it raises (reduces); H,,
the SS curve shifts to the right (left), by the multiplier times AHj x(See
Fig. A-1.) With Y constant, the gamed rate of interest inm fallsi and
M in equilibrium rises: the firms’ actual money balance will be wr?tten
M = ((Fx(N(Y),K) — d) finw(Y3 Hy)) — K ... (by (10)):

= Me(Y; Hb)y creeerrinnmaenenneennnnn IR ) i
{where iLm(Y; Hy) is the i-coordinate of the in‘ter‘se_ctionpf t_he DD and
SS curves, dravm given Y and Hy:) Tl e
It holds that 8M¢/dY=0 and oM,/ BHb>0 “Given Y, "M becomes
a functlon of i 1LM, whlch in turn is controlled by Hb (de/dlLM<0)

AR Pt
PR A O L S S

§2° The Stock and Flow Decisions of the Firms -~ = .-

() Tho LM Gurye, Reconsidored =" 00 0T

The function iLm(Y ; Hy) gives the relation between Y and:the actual
earned rate of interest, iLm, as the locus of all the points satisfying that
(1) the firms’ quantlty of money demanded at each Ly is reahzed that
(2) the individuals’ desired propomons of deposxts lendmgs and bank
notes-held out-of their accumulated wealth are -realized garning the
corresponding interest, and that:(3)-the banks are satisfied ini succeeding
in ‘floaning up’ to the required reserve: ratio; becoming:able-to eain the
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lend to the firms not through (the supply curve

the banks)y , of funds)
] ;
d !
)
!
)
N~ /A

------------------ H
L

'

7 1—¢

(—E )H

e o e o o e

(the individuals’ total
schedule to lend to
the firms)

> X

0

Fig. 3 (The Supply Curve of Funds) (D, = H, is assumed.)) [The banking
system can add to the supply of funds over and above the total scheduled
lending of the individuals.]

maximum amount of interest receipt subject to that requirement. This
locus, corresponding to each fixed level of Hy, may be named here the
LM curve. The LM curve thus defined gives an e:c:pression of an im-
portant aspect of macro-economy, quite different frjom that expressed
by the conventional definition of the usual LM curve. (See Figs. 2, 4
and A-1.)

(2) The Perfect Markets of Short- and Long-term Seccurities

Given Y, the level of iLm is the actual earned rate of interest, at
which the firms’ activities are yielding net profit per unit of assets: they
are also speculating, yielding some marginal gains in order to do which
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Total Production: the LM curve.)

they hold speculative money.A Speculation is going on not only in
various goods markets but also in financial markets:. the firms buy and
sell short- and long-term loans, securities and stocks to get interest
margins. In so doing they are competing with each other to get as
much shares as possxble in the total proﬁt after depreciation,
(Fr(Y) —d)-K: the total net profit accrues not only to the claimants to
K but also to the claimants to My, and the firms thus have to earn
yields on their total assets including the speculativé money at the rate
iLm on the average: speculation, as long as it is not excessive, serves to
raise efficiency in resourse allocation, to stabilize relative (as against
absolute) market prices, and therefore to raise stability of distribution
and production of commodities. It serves to reallocate funds among
firms or industries, among various financial markets.

Thus the firms’ money including speculative is an active balance,
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circulating from one commodity market to another, from one financial
market to another, and from a financial market to a comxoodity mar-
ket, or the other way around. Without this active circulation of the
firms’ money, the material production behind the produced value
F(N, K) w1ll not have as much value as it has in its presence: the
firms’ money M does not contribute directly to the material produc-
tion, but it works to enhance efficiency in resource allocation, not only
in the flows of distribution of commodities, but also in the financial
stocks of allocated funds, and thus indirectly works to keep up the
value of the material commodity production. |

The marginal product of capital assets, Fx(N, K), is different from
the marginal efficiency of capital, irs(I), in that the former represents
the real aspect of the relation of capital assets K and production
Y, and the latter represents the financial relation of (additionally)
invested monetary funds and the éxpected future return of investment.
On the assumptlon of the presence of a perfect short-term security mar-
ket, m whlch the speculators act, the earned rate of return of these
securmes will tend to be equal to the policy rate of interest (as dis-
tmot from the earned rate) which is determined by the government’s
monetary policy, because, without uncertainty ‘prenﬁhm, if the earned
rate of return is higher than the policy rate of interest, the firms will
come to borrow extra unit of money, and go to buy securities, thus
gaining the difference between the two rates, and this action will equal-
ize the rate of return and the policy rate of interest. However I assume
hereafter in this paper that the policy rate of interest is set so as to be
always equal to the earned rate of interest. This assumption is a first
approximation of the actual interest rate policy in post-war Japan. (A
forthcoming paper of the present writer will empirically examine this

and related propositions suggested in this paper.)
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* In the presence of perfect short- and long-term security markets,.a
firm can not only lend ‘excessive liquidity: (by buying securities of other
firms) but also borrow it from other firms (by selling securities:}- To
the firm who intends to purchase newly. produced investmerit goods,
there- are four ways in' this simple scheme 'to raise funds.to finance
their own investment: (1) by using a part of its own money- balance,
(2) by borrowing at the money market, (3) by borrowing at the security
markets, and (4) by selling securities at the.security markets.—In any
of these cases, the firm incurs financial cost at the marginal rate of
im, or the earned rate of interest: (1) the cost of parting with
opportunities of getting capital gam at the marginal rate of iLm, (2)
(3) the cost of interest payment at the rate iLm, and (4) the cost of
partmg with interest recelpt from other firms.

“The firm therefore compares the marémaf eﬁ;ic1el;cy of capltal or
the expected rate of return on each margxnal unit of gross invest-
ment, with the actual earned rate of interest iLm(Y): The firm desires
to maximize expected net return by determining the level of gross
investment so as to equalize the marginal efficiency to the u,M(Y)
However the actual level of its mvestment may not comcq:le with the
level at which tlie marginal efficiency lS equal to u,M(Y’, since the
long-term expectation of the firms may not be realized, becb.use it costs
the firms considerable adjustment cost to change the leyel of gross
investment.

(3) The Income Determination

See Fig. 5. The variable Y, iLm(Y), and ns(I) denote the actual
level of production, the actual earned rate of interéét,-land the actually
expected marginal rate of return (the marginal efficiency of capital),
resp.: the actual level Y may be different from that at the intersec-
tion of the LM and IS curves; but if sp, t_here is.a motive: for the
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firms to change the actual Y so as to maximize expected net return.
The adjustment is stable if, as is safely assumed, the IS curve is. less
sloped than the LM curve. The intersection of the LM and IS
curves is not always realized, though it is a point where the firms are

maximizing expected profit. (See p. 25. 1. 22. of Keynes (1), and also
Section 3 below.)

Summary of Sections 1 and 2

The firms have three variables to determine; the levels of production,
investment and liquid assets, in statics. As we assume that the multi-
plier process completes instantaneously, the level of total production
is determined at the same time as the level of total (gross) investment
is: so the firms have two variables, or the levels of production and

liquid assets, to determine. When they think about changing the level
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Fig. 5 (The Actual and Equilibrium Levels of Total Production and the
Earned Rate of Interest)
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of capital assets (i.e., fixed, and inveniory assets) it is in dynamics,
not in statics: they can do so in the long run by new (as against
depreciation) investment. In statics any change in the level of capital
assets caused by new .investment is assumed to be too -small compared
with the total capital assets to affect either the productive capacity or
the demand schedule of liquid assets.

The firms refer to the ex-ante earned rate of interest, on one hand,
and to their total net profit, on the other, when demanding liquid assets:
the lower is the former, and the greater is the latter, do they demand the
greater stock of liquid assets. (Since the latter, or the total net profit, is
theoretically correlated positively with the level of total production,
the higher is the total production, they demand the greater stock of
liquid assets.)

The ex-post earned rate of interest is determined by the interaction
of the firms’ demand for money (or liquid assets) on one hand, and the
money supply of the banks and the individual wealth-owners who
have a not vertical but upward-sloping supply curve of money on the
other. Given a level of total production the firms can choose a level of
liquid assets only subject to the constraint imposed by the ex-post
earned rate of interest, which, in turn, reflects not only the banks’ but
also the individuals’ supply conditions of money: the firms compare
the ex-ante earned rate of interest with their ratio of the total net profit
to the total assets. At a higher level of the net profit rate they demand
a greater stock of monéy, but then the ex-i:ost earned rate of
interest goes up at the money market: so, at a higher rate of net profit
they are also faced with a higher level of the ex-pbst earned rate of
interest, which reflects the higher rate of net proﬁt.

If the supply curve of money is vertical, as is the case if the
individuals are insensitive to any change in the ex-ante rate of interest,
a higher rate of net profit will make the ex-post earned rate of interest
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to be higher than before by the same proportion as the level of net
profit is than before. (See the eq. (10).). - e

.To the firms both the level of production and the level of money.
have. upper -bounds: ‘the full-employment--ceiling and :the money
supply curve. Under the hypothesis of the firms’liquidity-maximization,
the Qlattef bound is always an effective‘cg‘n_strain,t, ‘but the. former . is
not, since we are here. considering. the under-employment economy.
Therefore. the, firms. can change the level of employment, or. of pro-
duction, .\\;'ithout .constraints,  whereas. they are always eflectively
restrained by the money supply schedule. Since the money supply
curve.is generally upward-sloping, the actual level of the firms’ money
stock does change when the actual level of production changes: they
theoretically correlate positively in the short run, just as the actual
level of production; and the actual earned rate. of- interest do so.
. As. _npgegl.;abo;{e «the firms’ have two variables to determine: -the
level of production and the level of their money stock. These two
are posmvely correlated .in the eq: (13). So-the fitms have ultimately.
only one, variable to determme, or the'level of total production, which,
as assumed in this Paper, is in one-ta-one correspondence to the level
of (gross) mvestment

How do they detenmne the level of total producuon (or employ-
ment) They do so mainly in reference to their own expectation’
about future proﬁtabxhty schedule :of . investment, ‘or the schedule of
margmal eﬂicxency of capital. More rigidly the level of total invest-
ment is determined mainly by the marginal efficiency schedule and:
the pohcy rate of interest (whxch 13 assumed to be equal tothe actual
earned rate le, in thlS paper for simplicity), and then it determines,
by. the assumed mstantaneous 1ncome multiplier adjustment, the level
of total production. (See Fig. 6). ..
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=§3 Productmn, Tneomes and Aggregate Demand (ThlS Sectmn is
partly due to Uzawa (3) ) R

(1) Productzon Functzon

‘(tanglble and 1ntang1ble) assets, but a]so the mventory stock wh1ch
are summed over all the pnvate corporatlons in a national cconomy
. The eﬁ’ectlve work employed N, is deﬁned to, be work services
‘employed in all the corporations. : -
The Neoclassu:al productlon function w1th the weIl behaved proper-
ties

Y =F(N, K), Fy, Fx>0, Fyn, Fxx<O and Fyx = Fra>0

is postulatéd: the linear homogeneity, the twice continuously differ-
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entiability are assumed.

(2) The Incomes and the Aggregate Demand

By the first of Keynes’ so-called “fundamental postulates of the classi-
cal theory of employment,” ie., that the real wage rate is equal to
the marginal product of labor, the total wage is Fx(N, K)N, and the
remaining part of Y, or, by the Euler’s Theorem, Fx(N, K)K, is the
total profit.

The consumption function C(*) gives the demand for consumption
goods at each income level Y: namely C=C(Y). The C(Y)
expresses the actual level of consumption, when Y is the actual level.
Therefore S(Y) (=Y — C(Y)) is the actual level of total savings, and
so the actual (gross) investment, I, is always equal to the amount
S(Y) when Y is the actual level.

Then, imagine that the actual production is Y, and so the actual
investment I = S(Y). The earned rate of interest is actually iLm(Y),
with which the firms compare the marginal efficiency of capital at
the actual level of investment, I = S(Y). They compare is(I)
=i1s(S(Y)), or the marginal efficiency of the actual investment I, with
the actual earned rate of interest, itm(Y). They may be different
from each other: there is no guarantee for them to coincide. See
Fig. 5. The points A and B are both actual: they will approach the
equilibrium point E along the LM and IS curves, resp. The firms will
increase ‘(decrease) actual investment whenever irs(S(Y)) is greater
(less) than iLm(Y), and then the income multiplier process completes
instantaneously, the actual production rises (falls), finally to attain the
full equilibrium level Y* at the point E. Remark that there is no
appearance of unintended changes in inventory: the firms decide to

change the actual production level in view of only the difference of
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i1s(S(Y))  from' the actual earned rate of interest irm(Y).

In summary the full equilibrium condition is simply

itm(Y) = i1s(S(Y)) ... (16)
where iLm(Y) =.(Fr(N(Y), K) —d) ‘K/(K + Mi(Y; Hp)), and the is
(I) is the marginal efficiency of capital corresponding to the investment
level I. The adjustment criterion of the investment level is postulated

as follows;

constant.

Since there is postulated no investment function, there is no aggre-
gate demand function, as something to appear in the full equilibrium
condition(s). Moreover neither Walras’ law nor Say’s law work any-
where in the model: who changes the actual level of production is the
firms, and as long as the propensity to consume stays constant, any shift
of the individuals’ preference to lend, or Lu(i), will not directly change
the actual level of production, but change only what the actual pro-
duction tends to approach, or only the full equilibrium level of produc-
tion.

(3) the Price Level and the Money Balance

Assuming perfect competition in the goods market, and assuming
the money wage rate (w) constant, the general price level, p, is set

by the market to satisfy

WP = FNON, K), oo (18)

because the firms are assumed to maximize profit p.Y — w.N, subject
to the short-run production function Y = F(N, K), where K is con-

stant. There is the following monotone relation between N and Y
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Y= F(NaK)’orN [ P R L (19),“

where N(*) is defined: by the inverse function of F(N, K) with K con-
stant;-By (18) and (19), we have (7 :

24 p = p(Y) = w/Fn(N(Y), K)y v i r e (20)
where dp/d¥>0, since Fyx<0 and dN/dY>0. o
" The inequality (10) is changed to read
(FxN(Y), K) —d)K Z i- (K + (My/p)) o
o = i(K + (Mr/w) - (Fx(N(Y) K))),

where i is the ex-ante real rate of interest, and (M¢/p) denotes the
ﬁrrnS’ rve.alv,mqney balance. Since. (21)- always holds as an eqpality, the
I;ig-:(t.{xal rate qfi ir'xte;*e.sf is uniquely determined as a function ef Y, which
is.:ign in.l(;_regsing‘ fi}nqtion of Y, with M constant, and is a decreasing
functu;nof AM{,;With Y ¢onstant. Thus the LM curve has-the same
propertles in this variable price case as in the. previous simpler case;
the LM curve is. positively sloped,I and, shifts to the right when Hy
nsqs or when the individuals’ lending schedule, Ln(i), shifts to the right.

§4 The Aggregate Supply Price
(1) The Eamed Rate of Interest As a Cost of Productzou

‘ From the ﬁrms pomt of view, the actual earned rate of interest (iLm)
appears as a cost of productlon per unit of the, total assets
(K + (M;/p)), in the production at the Ievel Y: they regard iLm
as  ‘rate ar whichi "they Have 'to’ pay ‘intérest to ‘the banks and
individusls.who dre tlaimants fo their assets. Thus the total interest
payment (Fg(N(Y), K)—d) K is another cost item, along with the total
wage cast Fx (N(Y), K) “N(Y) = (w:N(Y)/p) and the depreciation cost
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d:K: .In other words, in order to indice the firms to produce Y, it is
needed that they can expect as much proceeds as enable them to cover
the three cost items: the interest payment irm* (K + (M¢/p)), the depre-
ciation d*K and the wage payment w'N(Y)/p.
(2) The Aggregate Supply Price and the LM Curve

The aggregate supply price is defined in the “General Theory” as
follows: “the aggregate supply price of the output of a given amount
of employment is the expectation of proceeds which will just make it
worth the while of the entreprencurs to give that employment”
(Keynes, (1), p. 24, . 6—9.) As noted above, thus defined supply
price is seen to be nothing but the cost of production in the wage-unit
which is equal to the sum of the interest payment, the depreciation and
the wage payment all in the wage-unit: which, in turn, is equal to
FgK + FxN, or Y itself, divided by Fx, though this is different from
Keynes’ original definition of it in that it includes the depreciation
cost. Thus our LM curve can be naturally combined with the aggre-
gate supply price.

Conclusions

It is a rather surprising fact that the “General Theory” of
Keynes has been so widely popularized in economics, without
such a concrete theoretical foundation of the LM curve as is
introduced in this paper: It seems that the conventional explanation
of the LM curve has always been based ultimately on’ the notion (1)
that, at a higher rate of interest, ‘a man’ will prefer to hold a greater
proportion of ‘his accumulated saving in the form of interest-bearing
assets, with less in the form of the barren asset, or on the peculiar
expectational phenomenon (2) that ‘a man’ prefers to hold a greater

proportion of their assets in the form of the barren asset when the
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market rate of interest threatens to turn to rise, suggesting an
eventual fall in the consol price, after a substantial fall of the market
rate below some ‘normal’ level. The speculative motive to liquidity
is mainly combined with this latter explanation. The present writer
has not seen any other (apparent) justification of the liquidity demand
function than these ill-founded ones.

Worse, Keynes’ pretence to comprise the quantity-theoretic aspect,
or the proportionality between the stock of money and the flow of
total production, into his “General” theory (i.e. in the form of the
transaction part of the money demand function, M; = k*Y) has
almost always deceived students in macro-economics, who have
often been pursuaded that the ‘speculative’ part of money forms one
circulation and the ‘transactionary’ money forms another, that the
two distinct parts of money demand pull each other corresponding
to any changes in the interest rate or the income, with total money
supply constant. This dichotomized view of money demand has
remained as a fundamental theoretical defect of the book, which has
prevented it from becoming a universal scientific scheme which covers
any capitalistic national economy.

In this paper it is shown that such a too much simplified assumption
of the dichotomized demand for money, or other views similar to it,
can be replaced by an approach based on a completely different notion
on the aggregate economy: the interest payment approach. It is
clarified that the relation between the total income and the actual
‘earned’ rate of interest can naturally be based on the fact that interest
payments including dividends on stocks flow from the profit of
the firms, and they, as most widely defined, are identified in magnitude
with the total net profit.

On account of market imperfections and uncertainty, rates of

in‘crest differ in reality in various financial markets, but it does not
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deny that the higher the total net profit is, at the higher rates
the firms can afford to pay interest on their borrowed liquid or
illiquid funds: therefore we may argue that the higher the level of
total production is, the higher rates of interest the firms can afford to
pay on the liquid funds which they assumedly try to maximize to
borrow from the banks, with their capital assets constant. This is the
essence of the new foundation of the upward sloping LM curve which
is given in this paper.

The ‘rentiers’ are also separately analyzed in this model: the indivi-
duals’ asset-choice is explicitly formulated in the shape of their demand
to lend to the firms, or Lu(i), dLn/di>0, which is shown to be in power
to influence the actual earned rate, and hence the equilibrium rate, of
interest. Therefore they can influence the equilibrium level of income
not only through a change in their propersity to consume, but also
through a change in their asset-choice. _

However it will be obvious that a primary characteristic of Keynes’
economic theory is its firm-centered nature: the level of total production
is determined ultimately mostly by the firms’ expected marginal effici-
ency of capital, through which the level of investment, and hence the
total income, are finally determined. The individuals outside the firms
can influence the level of total production only to a minor extent.

Moreover the firms not only organize production but also speculate,
demanding as much money as they can pay interest on it: the histori-
cal development of the banking system may be reviewed in this
line, or in view of the firms’ inexhaustible demand for money. The
criterion of the firms to maximize liquidity in their total assets with the
capital assets constant plays a pivotal role in this paper. Whether it is
realistic is an empirical problem; the extreme criterion is postulated as

a working hypothesis on which studies on an aggregate economy can
be stepped forward. (April, 1979)
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