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The Harrod Discontinuity and Macroeconomics”®

Kazuyuki Sasakura**

The purposes of this paper are threefold. The first is to show that Keynes’s General
Theory can be characterized as a two-sector model with flexible prices and profit-
maximizing firms. Such properties ave called “Three Features” of the GT. The second
1s to point out that macroeconomics made a drastic change in quality between 1936
and 1939. Such a change is called the Harvod discontinuity. Due to the change,
“Three Features” of the GT were lost. The third and most important is to propose
the foundation of a geneval macro model by using “Three Features” of the GT and
reconsidering Hicks’s IS-LM wmodel as well. The simple macro model proposed here
will help to see Keynesian economics and neoclassical economics from a unified point
of view.
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“You must never judge a master by his disciples.”
Friedman (1970)

“It is true that when the two theories are properly understood, and fully worked out, they largely overlap;
but they do not overlap all the way, and when they fail to do so, the Keynes theory has the wider coverage.”
Hicks (1957)

1. Introduction

The history of macroeconomics is that of dispute. The confrontation between Keynesian eco-
nomics and neoclassical economics lay at the root of the dispute.? Although they have been updated,
macroeconomics is still divided into the two. For example, recently Mankiw (2006) made drew a
distinction between Keynesians and neoclassicists, comparing the former to engineers and the latter
scientists. It is instructive, but how should we understand such a history and the status quo? One way
is to think that they can coexist. That is, Keynesian economics is the short-run macroeconomics
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helpful to the analysis of income determination, business cycles, etc., whereas neoclassical eco-
nomics is the long-run macroeconomics useful for the analysis of economic growth, income
distribution, etc. It traces back to the neoclassical-Keynesian synthesis in the 1950s.

Indeed it is one way, and still it is alive, but in this paper I am going to take another way to
resolve such an unhappy situation. That is, it will be shown that there is a common theoretical base
for both of them by perusing Keynes’s (1936) General Theory of Ewmployment, Interest and Money
(also called the GT in what follows). It has been generally supposed that Keynesian economics and
neoclassical economics are incompatible largely because the former is based on the rigidity of prices
whereas the latter on the flexibility of them. But, as far as the G7T is concerned, that is a delusion.
The fact is that prices are assumed to be flexible in the GT. Then, what made the economics of the
GT Keynesian economics of today? By examining the history of macroeconomics, I will find the
“discontinuity” of macroeconomics in Harrod who is well known as one of Keynes’s best disciples.
There were two Harrods between 1936 and 1939! Thus, it will be called the “Harrod discontinuity.”

Like air, the influence of the Harrod discontinuity has been so widespread that macroeconomists
seem to pay no attention to the fact. First of all, however, we should know it because it is not only
what belongs to the past but also what is still dividing macroeconomics into Keynesian economics
and neoclassical economics. In my opinion, the two economics had a common framework before the
Harrod discontinuity occurred. By understanding properly the GT and also Harrod before the
discontinuity, we are able to see the Keynes theory and the neoclassical theory through one and the
same macro model. That is what I am going to do below.

This paper is organized as follows. Section 2 finds that the GT can be characterized as a two-
sector model with flexible prices and profit-maximizing firms. Such properties are called “Three
Features” of the G7, which I regard as a good starting point of macroeconomics. Section 3 points
out that macroeconomics made a drastic change in quality between 1936 and 1939. Such a change
is referred to as the Harrod discontinuity. Thanks to the change represented by the Harrod
discontinuity, “Three Features” of the GT were lost. Section 4 confirms persistent effects of the
Harrod discontinuity on macroeconomics as a whole. And it revisits Hicks’s (1937) IS-LM model
and finds “Three Features” of the GT in it. Section 5 discusses Friedman’s contribution to the short~-
run analysis, and thinks highly of his attempt to unify the quantity theory of money and the income-
expenditure theory. Section 6 claims that there is a redundant equation in the IS-LM model and the
neoclassical model Hicks (1937) formulated, while Section 7 addresses the question of what is the
raison d’étre of the IS-LM model. Finally Section 8, though preliminarily, proposes a basic macro
model for the unification of macroeconomics.

2. “Three Features” of the General Theory

Let me begin by pointing out important but unnoticed features of the G7. First, contrary to
common belief, the GT assumes that prices of goods are flexible and that they are so determined
as to equate supply and demand as in microeconomics. Although the evidence can be found here and
there in the GT', Keynes stated it most definitely in the preface to the French edition of the GT as
follows: “I regard the price level as a whole as being determined in precisely the same way as
individual prices; that is to say, under the influence of supply and demand.” (Keynes, 1973a, p.
xxxiv) Second, the GT assumes that firms (or entrepreneurs) maximize their profit,2 though it is
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no more than another expression of the first postulate of classical economics the GT' maintained.
It implies that output is determined such that the “short-period supply price ... is equal to the
marginal prime cost,” (p. 68), or in modern terms, the price equals with the marginal cost (of
labor) .3 Therefore, as far as prices of goods are concerned, macroeconomics, which Keynes founded,
is very similar to microeconomics or neoclassical economics, which he attacked. Thus prices of
goods play no role in making a difference between neoclassical economics and the economics of the
GT.

It is helpful here to recognize the importance of a “largely forgotten book” (Goodwin, 1982, p. vii),
namely, Harrod’s (1936) Trade Cycle (also called the 7C in what follows) to see the earliest stage
of macroeconomics. The 7C, which presented a new theory of the trade cycle based on the
multiplier theory of the GT and the acceleration principle (which Harrod termed the Relation),
stressed the flexibility of prices of goods over the trade cycle as follows: “Theory divorced from
observation is mere definition or tautology. ... There is wide empirical evidence for the proposition
that rising prices are associated with increasing activity and falling prices with declining activity.”
(p. 39) It can be said, therefore, that macroeconomics was based on the assumption of flexible
prices, not sticky or rigid prices, at the very beginning.?

The GT and the TC have much in common. I can pick up two more things. First, both were
developing each theory, explicitly or implicitly, under the assumption that the production sector of
an economy as a whole is made up of the consumption-goods sector and the investment-goods
sector and that each of the two sectors can be described by a production function.? As for the 7C,
it is directly connected with the acceleration principle which was depicted as follows: “It has long
been a matter of observation that in the upward phase of the trade cycle, activity in the trades
producing durable or capital goods increases more rapidly than that in the trades producing
concurrently consumable goods, and conversely in the downward phase.” (p. 53) As for the G7, it
is related to the multiplier theory or the principle of effective demand. For example, Keynes (1937,
p. 220) explained the conclusion resulting from the principle of effective demand as follows:
“Incomes are created partly by entrepreneurs producing for investment and partly by their produc-
ing for consumption. The amount that is consumed depends on the amount of income thus made up.
Hence the amount of consumption-goods which it will pay entrepreneurs to produce depends on the
amount of investment-goods which they are producing. ... there is always a formula ... relating the
output of consumption-goods which it pays to produce to the output of investment-goods; and I
have given attention to it in my book [i.e., the GT] under the name of the Multiplier.”¢

Second, and more importantly, both the G7 and the TC tried to make clear the relationship
between prices and production of the two sectors. The TC asked, “Now he would be a foolish man
who would seek to deny that the price fluctuation is intimately connected with the output fluctua-
tion, which is the central phenomenon of the cycle. But how connected?” (p. 170) The GT intended
to answer such a question by means of the law of price and output for industry » as follows:

Let the elasticity of the expected price p.r [of a unit of output in terms of the wage-unit W]
in response to changes in effective demand D.-, namely —glp)—’"—&, be written epr.
wr wr
Since Or*pwr=Dur, [where O is output of industry »,] we have

dO‘r 'Dwr dpwr .Dwr
dDwr  Or * dDwr pur

+ =1
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Figure 1. The “Law” of the Changes in Effective Demand and Output/Price.

bur Inverse of the Marginal
Product of Labor
dme dD,,
0 — O,
do,
epr+eo,=1.

[Here €o,= gg T %‘”C} That is to say, the sum of the elasticities of price and of output in

response to changes in effective demand (measured in terms of wage-units) is equal to unity.
Effective demand spends itself, partly in affecting output and partly in affecting price, according
to this law. (pp. 284-285)

Only the above law is no more than a truism, so it tells nothing about the specific connection
between price and output. However, since the price of industry » is equal to the marginal cost and
Pwr is the price divided by the wage-unit or the nominal wage rate in a usual expression, it follows
that p.r is equal to the inverse of the marginal product of labor in the industry. Hence the change
of a truism to a law.7 It is described in Figure 1, where the increase in effective demand, dDuyr,
represented by a shaded area leads to that in output, dO-, and that in price, dpw-. The GT does not
specify the number of industries, but, given that the GT is based on the above-mentioned assump-
tion, it is appropriate to put »=1, 2.

In sum, the GT has three features that have generally been neglected but I regard as fundamental:

1. Prices of goods are flexible and so adjusted as to make supply and demand equal.

2. The economy has two production sectors, that is, the investment-goods sector and the

consumption-goods sector.

3. In each sector, firms maximize their profit with the result that price is equal to marginal cost.
Let us call them “Three Features” of the GT in what follows. As explained above, “Three
Features” were shared by the 7C to a considerable extent. From the above argument I conclude
that the GT as well as the 7C can be characterized as a two-sector model with flexible prices and
profit-maximizing firms.$

It should be noticed that “Three Features” are concerned with the goods markets only. The
equilibrium of the investment-goods market (»=1) and that of the consumption-goods market (#
=2) become respectively as follows:?

Or+ pur=Du, (1)

Oz' Dw2= Dwz, (2)
where pus1 and p.» are respectively the price of investment goods and that of consumption goods,
both measured in terms of wage-units.?? An important thing is that p.1 and pw2 are expected prices

16



The Waseda Journal of Political Science and Economics 2009 No.375 13-44

as stated in the above citation. This implies that expectations play an important role in the
determination of output in each sector.
Multiplying both sides of (1) and (2) by the nominal wage rate W leads to
H10\=D, (3)
szzzDz, (4)
where p1 and p. are the money prices of investment goods and consumption goods, and D; and D»
are the proceeds which firms in the investment-goods sector and the consumptiongoods sector expect
to receive from the employment of labor for production, both measured in terms of money. It
would be more convenient to consider the equilibrium of the goods markets using (3) and (4).
Remember that firms are assumed to maximize their profit in the G7. It means, for example, that
#1in (3) must be equal to the marginal cost of investment goods at the output level O) and therefore
that p:Or in (3) represents the “aggregate supply price” of investment goods. This is why D in (3) can
be called the effective demand for investment goods. The same argument holds in (4), too. Adding
each side of (3) and (4) gives a mathematical expression of the principle of effective demand:
D101+ 0. =D+ D, (=D). (5)
{5) of course represents the equilibrium of the goods market as a whole. p1O1+ p.0: and D+ D, in
it correspond exactly to what the GT termed the aggregate supply price Z and the (aggregate)
effective demand D .22
So far I emphasized the resemblance between the GT and the TC. But there is a big difference
between the two. That is, the former was static with capital stock fixed, whereas the latter sought
to be dynamic. The 7C certainly recognized the limitations of static analysis as follows:

Static analysis proceeds by asking what rate of flow of goods per unit of time through the
exchange process is such that, given tastes, &c., no party to the exchange feels disposed to alter
his conduct. This analysis is appropriate to a society which does not accumulate ... .

But, if accumulation is proceeding, income is growing. The volume of net investment and the
rate of interest, that is, the current price which has to be paid for the means of current net
investment, are both magnitudes which are essentially related to this process of growth. No
static analysis can give a correct account of their determination; yet this is what the traditional
analysis of value and distribution has sought to do. Mr. Keynes has perceived that there is
something radically faulty in the traditional theory of interest; his perception is related to the
objection here stated, since he partly bases his case on a criticism of the traditional presupposi-
tion of a constant level of income. But he does not formally set out the proper method of
dynamic analysis. (pp. 149-150)

Who can be opposed to the above argument? It was undoubtedly constructive criticism. Needless to
say, macroeconomics was founded by Keynes. But macroeconomists must not forget Harrod’s
contribution that made newborn macroeconomics walk on the right path. Macroeconomics got off
to a good start.

3. The Harrod Discontinuity

However, something happened by 1939. Or I cannot help thinking so because I can not suppose
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that the same person wrote the 7C and Harrod’s (1939) Essay in Dynamic Theory at all.¥ Indeed
Harrod (1939, p. 14) declared that his dynamic theory consisted in a marriage of the acceleration
principle and the multiplier theory and that it was a development and extension of certain argu-
ments advanced in the TC. Moreover, it is widely believed that Harrod (1939) extended short-run
analysis of the GT to long-run analysis. However, in my opinion, all of these are dubious or faulty.
Three reasons can be given.

First, price disappeared from Harrod (1939).# Remember the tremendous importance given to
the behavior of prices in the TC, where it was also expressed as “far greater guiding light.”% In
Harrod (1939) no role was assigned to prices in the determination of output.

Second, the distinction between consumption goods and investment goods disappeared. It is
obvious as Harrod (1939, p. 18) said, “It may be well to emphasise at this point that no distinction
is drawn in this theory between capital goods and consumption goods. ... Some trade-cycle theorists
concern themselves with a possible lack of balance between these two categories; ... The theory here
considered is more fundamental or simple ... .” Who is not confused at this statement? I remember
Harrod in the 7C was certainly one of the trade-cycle theorists who concerned themselves with the
lack. And it was directly related to the acceleration principle which constituted the common base
of the 7C and Harrod (1939). Anyway, it can be said, for the moment, that Harrod’s (1939) model
was a one-good or one-sector model.

Third, the multiplier theory disappeared from Harrod (1939). The 7C explained the multiplier
theory as follows: “The income of any community in a given period is constituted by its output.
Output in any period consists of the goods consumed in that period plus net investment; if saving
is defined as the sum of the incomes of every one ... less what they choose to spend on consumable
goods, net investment must be equal to saving. ... The principle that the amount of saving under-
taken is accommodated to the amount of net investment through changes in the level of income is
called the doctrine of the multiplier. ... The level of activity in the country is determined by the
volume of current net investment ... .” (pp. 61-62, 74, 227) It was so clear that no one could not
misunderstand it. The point is that causality runs from investment to saving in the multiplier theory.
But Harrod (1939) reversed the causality and attributed the reversed causality to the G7. This
needs some explanation.

Letting xo and x; stand respectively for output in period 0 and that in period 1 and further s for
the (average) propensity to save, Harrod (1939) stated the implication of saving as follows:

STo= Cp(l’l - -Z'O)

.S -rl_xO:G
TGy Zo

G is the rate of increase in total output which actually occurs [in period 1]; C, is the
increment in the stock of capital [in period 0] divided by the increment in total output which

actually occurs [in period 1]. (p. 18)

For convenience, let AK, be defined as the difference between Ki and Ko, where K; and Ko are
respectively the capital stock at the beginning of period 1 (or at the end of period 0 in the same
meaning) and that at the beginning of period 0 (or at the end of period—1). Then, from the
definition of C, it follows that C,=AK;/(x1— x0). Substituting it into the first equation in the above
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quotation gives

Sxo:AKL (6)
This is what Harrod (1939) really implied, i.e., the reversed causal relation between saving and
investment.

Given the relation, just as Harrod (1939, p. 18) said, the second equation, i.e., G=s/C», “is a
truism, depending on the proposition that actual saving in a period (excess of the income in that
period over consumption) is equal to the addition to the capital stock.” As is apparent now, (6) is
the capital accumulation equation which is familiar in growth theory. It simply means that part of
output which was not consumed is added to the existing capital stock. Therefore, it can be said
again that Harrod’s (1939) model was a one-good macro model.’6 The increase in the capital stock
is of course ex post investment. Thus (6) implies that saving determines net investment. It follows
that it never represents the multiplier theory in which net investment determines saving. Strangely
enough, Harrod (1939, p. 17) attributed the idea of (6) to Keynes as follows: “The truism stated
above [i.e.,, G=s5/Cs] ... gives expression to Mr. Keynes’ proposition that saving is necessarily equal
to investment—that is, to ex post investment. Saving is not necessarily equal to ex anfe investment ... 717

More important, output can not be determined by (6). As is well known, it was the warranted rate
of growth that Harrod (1939) devised for the determination of output. If I am permitted to
formulate Harrod’s (1939) model in my own way, it becomes as follows:

T1—Xo  To—X-1_ [ Xo—X-1 S
Zo X- a( X-1 C)’ @>0, @

where x-,, ¢, C are respectively output in period —1, the adjustment coefficient, and “the amount of

capital required by technological and other conditions.” (Harrod, 1939, p. 18) s/C is the famous
warranted rate of growth. (7) determines the rate of growth, (21— o) /xe or the output level in period
1, x1, given the values of xo and x-.. According to it, if the actual rate of growth in period 0, (xo
—x-1)/x-1, is greater (less) than the warranted rate of growth, producers accelerates (decelerates)
the rate of growth in period 1. Only if the actual rate of growth happens to coincide with the
warranted rate, they will be induced to maintain the same rate of growth. (7) may be too simple to
describe what Harrod (1939) argued, but I think that it captures the gist of the determination of
output.?® In any case, Harrod (1939) thought of the way to determine output or income which was
quite different from that of Keynes as well as his own 7C.

The above argument reveals that there are crucial differences between the TC (or Harrod, 1936)
and Harrod (1939). I do not know someone has pointed them out clearly, but they are worthy to
be summed up:??

1. Harrod (1936) attached great importance to the behavior of prices, whereas Harrod (1939)

ignored it completely.
Harrod (1936) is based on a two-sector model, whereas Harrod (1939) on a one-sector model.

3. Harrod (1936) relied on the multiplier theory in which investment determines saving, whereas

Harrod (1939) used the capital accumulation equation in which saving determines investment.
In 1936, Harrod was close to Keynes. In 1939, there was another Harrod who was away from
Keynes. This unbelievable change may be called the “Harrod discontinuity.”
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4. Changing Macroeconomics

I felt very interested in the “Harrod discontinuity” not only because it occurred inside Keynesian
economics but also because it is related to the present state of macroeconomics. This section shows
that macroeconomics has been developing directly or indirectly under the influence of the Harrod

discontinuity.

4.1. Keynesian Business Cycle Theory

The TC was so influential that there would have been no Keynesian economists who did not read
it at that time. It certainly acted as a catalyst to make business cycle models, also influential, such
as Samuelson (1939), Kaldor (1940), and Goodwin (1951). But they did not inherit “Three Features”
of the GT. They underwent the Harrod discontinuity considerably. Generally speaking, Keynesian
business cycle models were based on a one-good economy without paying particular attention to the
distinction between consumption goods and investment goods despite the fact that they always
consisted of consumption function and investment function. The reason why they didn’t have to
distinguish between consumption goods and investment goods was that they focused on the analysis
of income which was often denoted by Y as in the GT.

By the way, was this ¥ nominal income or real income? Evidently the GT used it as the former,
because it said, “Y is the aggregate income. Thus if it is practicable to measure the quantity, O,
and the price, P, of current output, we have Y=0P ... .” (p. 209) This is the only mathematical
specification in the GT of the relation between (nominal gross) income Y and OP that must be
the aggregate supply price. It is reasonable to identify p1O1+ .0 in (5) with this OP.2¢ And in the
GT the proceeds D+ D; in (5) are supposed to be tautologically the same as the aggregate income
Y21 Thus, Y=0P is equivalent to (5} which in turn can be rewritten as

D01+ p20.=Y =D+ D22 (8)
However, Y is not determined by (8) alone.

Return to Keynesian business cycle models. Focusing on income, they used exclusively the latter
half of (8), i.e., the tautological relation Y'=D:+ D;. On the other hand, the aggregate supply price
210:+ p20- on the left-hand side was left out of consideration. By the same token Samuelson (1948,
pp. 134-135) explained the heart of Keynesian income analysis as follows:

By definition, national income (at market prices), ¥, can initially be set equal to the sum of

consumption expenditure, C, and net investment, I:
Y=C+I

If Keynes had stopped with this identity, we should be left with an indeterminate system. In
his simplest model of income determination, he added the following two hypotheses: (a)
consumption is a function of income, and (b) investment may provisionally be taken, at any one
time, as a constant. Mathematically, these relations may be written

C=C(Y)and I=1
When we substitute these into our first identity, we come up with the simplest Keynesian

income system:
(1) Y=Cc(Y)+T
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This is a determinate system, being one equation to determine one unknown variable. ...
Equation (1) is crucially important for the history of economic thought. It is the nucleus of the
Keynesian reasoning.

In this way the formula Y=Di+D, or Y=C+1 in the textbook fashion became the symbol of
Keynesian economics in general.?? Probably that is why Keynesian business cycle models did not
need the distinction between consumption goods and investment goods and further they were
specified as a one-good model. This neglect of the distinction between consumption goods and
investment goods was contrary to the GT (and the 7C).2¢ ‘

Moreover, in the process of the “homogenization of goods,” there happened another change, that
is, the “rigidification of price.” In his Nobel lecture, Friedman (1977, p. 468) testified to it as follows:
“One consequence of the Keynesian revolution of the 1930s was the acceptance of a rigid absolute
wage level, and a nearly rigid absolute price level, as a starting point for analyzing short-term
economic change.” This neglect of the flexibility of prices was contrary to the GT (and the 7C),
too. After all, it became unimportant to ask if Y represented nominal income or real one.?’ The
“homogenization of goods” and the “rigidification of price” became the postulates of Keynesian
economics.

And finally, profit-maximizing firms disappeared. This can easily be seen from the formula Y=
C+1 because Y is determined without the profit-maximizing behavior of firms. In his Nobel
lecture, after emphasizing the importance of maximization principles in economics such as the
profit maximization of a firm and the utility maximization of a consumer, Samuelson (1970) spoke
suddenly in a different tone: “I must not be too imperialistic in making claims for the applicability
of maximum principles in theoretical economics. There are plenty of areas in which they simply do
not apply. Take for example my early paper dealing with the interaction of the accelerator and the
multiplier [i.e., Samuelson (1939)].” (pp. 12-13) He declared, as it were, that there were two
Samuelsons, say, microeconomic and macroeconomic.? Thus, all of “Three Features” vanished
from Keynesian economics. Macroeconomics the GT founded and the TC attempted to improve
changed in quality with the Harrod discontinuity.2?

4.2. The IS-LM Model

What about Hicks's (1937) original IS-LM model? Did it have “Three Features” that I regard as
fundamental in the GT? The answer is yes. On the second page of his paper, Hicks (1937) derived
the relationship between the production functions of the two sectors and income as follows:28

Let us begin by assuming that w, the rate of money wages per head, can be taken as given.

Let z, y, be the outputs of investment goods and consumption goods respectively, and Nz, Ny,
be the numbers of men employed in producing them. Since the amount of physical equipment
specialized to each industry is given, x=/f:(N.), and y=£(N,), where f., f,, are given
[production] functions. ...

It is desired to determine N, and N,.

First, the price-level of investment goods=their marginal cost=w(dNx/dx). And the price-
level of consumption goods=their marginal cost= w(dN,/dy).

Income earned in investment trades (value of investment, or simply Investment)=
wx(dN./dx). Call this I.
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Figure 2. Hicks’s Second-Page Model.

(a) The Investment-Goods Market. (b) The Consumption-Goods Market.
Priceof D Supply Curve of Priccof By
Investment MC. | Investment Goods Consumption
Goods Goods MC. Supply Curve of

Y| Consumption Goods
w I
FAULA] w l
5N
le—— 1,
0 x Output of 0 y Output of
fND) Investment JAWA Consumption
Goods Goods

Income earned in consumption trades= wy{dNy/dy). [Call this 1,.]

Total income=[1.+ I, =] wx(dN./dx) + wy(dNy/dy). Call this I.

1. is therefore a given function of Ny, I [is a given function] of N; and N,. Once I and I, are
determined, N; and N, can be determined. (p. 148)

Summarizing the above formulation gives

_ wfe (Na)
L="7 N, ©)
_ wfy (Ng}
Iy_ f_z; (Ny) 3 (10)
I=L+1,. 1

w/f« (Nz) and f (Nz) in (9) correspond respectively to # and O in (3). Similarly, w/fy (Ny) and £, (Ny)
in (10) correspond to p. and O in (4).2? (9)-(1]) can be unified into

FINT &) fe (ND+0ary fjvy) fu(N)=1. (12)

{19 is equivalent to the first half of (8), that is, p1O1+ 0= Y because I=Y

Let p- and py be the prices of investment goods and consumption goods, respectively. Then, the
economic implication of (9) and (10) can easily be seen from Figure 2, where MC; and MC, represent
both marginal costs and supply curves of investment goods and consumption goods. How clear it
is! It is almost microeconomic. It is apparent that in Hicks’s formulation flexible prices, two sectors,
and profit maximization are all assumed.?

Hicks, moreover, made an attempt to create dynamic theory. In his famous book, Value and
Capital, Hicks (1939, pp. 3-4) stated as follows: “Mr. Keynes’s General Theory of Ewmployment,
Interest, and Money (1936) appeared at a time when my own work was well under way, but was still
incomplete in several respects. Since we were concerned with such similar fields, it was inevitable
that I should be influenced by Mr. Keynes’s work to a very great extent. ... When I began to work
on Capital, I had the hope that I should produce an entirely new Dynamic Theory —the theory which
many writers had demanded, but which none, at that time, had produced. These hopes have been
dashed, for Mr. Keynes has got in first.” Although it was the study of the general equilibrium theory,
it was strongly affected by the G7T. Undoubtedly Hicks was going along a line similar to Harrod
(1936), though a little belatedly.!
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But even Hicks incurred the Harrod discontinuity. He was becoming doubtful of what he believed
in Hicks (1939), that is, an approach based on the assumption of flexible wages and prices (called
the flexprice method by him), and at last he gave it up for lack of relevancy to modern manufactur-
ing industry. It was the fixprice method that Hicks (1965, pp. 74, 77-78) advanced instead: “In
Keynesian terms, the Temporary Equilibrium Theory [or the flexprice method] is a Full-Employ-
ment theory. ... On the Temporary Equilibrium method, the system is in equilibrium in every single
period; and it is by this equilibrium that prices are determined. If we abandon the demand-supply
equation, how are prices to be determined? The answer ... is that the new method does not have any
way of determining prices. There must be some way by which they are determined, but it is
exogenous. The determination of prices is taken right outside the model ... If prices are fixed
exogenously, one will naturally begin by assuming them to be constant. The model becomes a
Fixprice model.” The original IS-LM model also degenerated into the textbook IS-LM model in
which the price level was assumed to be fixed,?? as if it corresponded with the conversion of its
inventor.?? On the other hand, Patinkin (1956, 1965) and Clower (1965) put forward the dual decision
hypothesis that led eventually to energetic researches on macroeconomic disequilibrium theory with
rigid prices such as Barro and Grossman (1976), and Negishi (1979).%¢

4.3. Monetarism and New Keynesian Economics

However, inflation (i.e., flexible price!) in the 1970s and “monetarist” theory (based on adaptive
or rational expectations) threw cold water on bustling Keynesian economics.” As is well known,
the story went back to the discovery of the negative relation between the rate of change in nominal
wage (i.e., flexible nominal wage!) and the rate of unemployment by Phillips (1958). Soon the
relation was interpreted as the trade-off between the inflation rate and the unemployment rate, and
became widely known as the Phillips curve. Fortunately the Phillips curve was hailed by both
Keynesian economists and neoclassical economists. Keynesian economists used it to determine price
and/or wage endogenously’ and to evaluate policy effects. Neoclassical economists used it to
attack Keynesian economics because they had already the theory of wage and price in which
nominal wage rate was so determined as to equalize the supply of and the demand for labor and
price was determined by the quantity of money (the quantity theory of money). History told us that
as for the ingenuijty of argument neoclassical economists, or in a word Friedman, were a cut above
Keynesian economists.

Distinguishing between the actual inflation rate and the inflation rate expected by workers,
Friedman (1968) eloquently pointed out the existence of the short-run Phillips curve and the long-
run Phillips curve. As long as the two inflation rates differed, there was the negatively sloped short-
run Phillips curve, which implied the effectiveness of fiscal and monetary policy. Once they
coincided, however, the labor market was in equilibrium due to flexible nominal wage. Hence the
vertical long-run Phillips curve and the ineffectiveness of government policy. The rate of unemploy-
ment on the long-run Phillips curve was called the natural rate of unemployment by Friedman
(1968), while the equilibrium unemployment rate by Phelps (1968). The point was that the ideas of
Friedman and Phelps were based on general equilibrium theory with incomplete information. They
also assumed that expectations were adjusted gradually or adaptively. Soon the assumption of
adaptive expectations was replaced by that of rational expectations according to which, to make
a long story short, an economy could be supposed always to be in equilibrium calculated from an
economic model under consideration.’” In due course the two Phillips curves and the interpretation
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of them through the adaptive or rational expectations hypothesis became one of common property
of macroeconomists despite their likes and dislikes.

Under the vastly spread influence of Friedman, many macroeconomists were accustomed to
thinking of a macroeconomy in terms of full employment or the natural rate of unemployment
rather than in terms of underemployment which had been the center of macroeconomics. Every
intermediate textbook of macroeconomics mentioned Friedman or his natural rate hypothesis
without fail. Nevertheless, the assumption of price rigidity continued to stay in macroeconomics.
And it resuscitated Keynesian economics as new Keynesian economics by the young generation such
as Mankiw and Romer (1991). New Keynesian economics differed from traditional Keynesian
economics in that it was able to give the microeconomic foundation to wage and price rigidities. As
far as it insisted on wage and price rigidities, however, it was suffering from the Harrod discontinu-
ity. In addition it was affected by monetarism, as Mankiw and Romer (1991, p.3) admitted as
follows: “Indeed, since monetarists believe that fluctuations in the money supply have real effects
but often leave price rigidities unexplained, much of new Keynesian economics could also be called
new monetarist economics.” New Keynesian economics was no attempt to resurrect the G7T.

4.4. Growth Theory

The history of macroeconomics surveyed so far in this section was rather involved. There was
another, but intelligible, development in macroeconomics, i.e., the theory of economic growth. Who
thought of it for the first time? The conventional answer is that Harrod (1939) and Domar (1946)
did. Certainly both resembled each other since both aimed at an extension of static theory of the
GT to dynamic theory keeping the multiplier theory, though formally, and reached the same
conclusion that the equilibrium growth path was unstable. However, Harrod’s model was a trade
cycle model in which full employment were not assumed whereas Domar’s model was really a
growth model in which full employment as well as full utilization of productive capacity was
assumed definitely.? Therefore, or at least in my opinion, it was Domar (1946) that presented the
first model of economic growth in a modern fashion.??

This field made rapid and theoretically healthy progress because what was wrong with the
Harrod-Domar model was made clear soon. First, Hamberg (1952) criticized the Harrod-Domar
model for its neglect of labor as a factor of production. The reason was that the growth rate at
which production capacity is fully utilized does not necessarily coincide with the growth rate at
which full employment is realized. Next, it was Pilvin (1953) that introduced a production function
of the first degree into the Harrod-Domar model. This was the moment of breakthrough in the
growth theory. I cannot think too highly of Pilvin (1953) as well as Hamberg (1952).# However,
Pilvin (1953) did not find the steady state of economic growth. Then, Tobin (1955), who constructed
a monetary growth model, mentioned the existence of (stationary) equilibrium in his model. He
almost reached what is now called a neoclassical growth model. But he thought that the equilibrium
was hard to attain because of downward inflexibility of prices and, in particular, money wage rates.
So he did not make good use of it for analysis. And at last the field of economic growth culminated
in Solow’s (1956) and Swan’s (1956) models. Particularly the former became and still is the
universal base of the growth theory partly due to its generality. Recent endogenous growth models
such as Lucas (1988) and Romer (1990) were no exceptions.#

Now, think of Domar (1946) again. What I want to notice here is that Domar’s (1946) model was
fully subjected to the Harrod discontinuity, too. That is, it assumed that there was a constant
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general price level, it adopted a one-good model focusing on income, and it made use of the capital
accumulation equation.? Thus, the Domar model did not follow the GT at all in spite of his respect
for Keynes. Then, what made Domar construct such a model? Domar (1947) stated the incentive as
follows:

Keynes’s approach is very curious: as a matter of fact, he has two: the familiar short-run
analysis, and another one which may be called a long-run one. ... The important point for our
purpose is the assumption that the amount of equipment (7.e., capital) in existence is given.

Now, the heart of Keynesian economics is the argument that employment depends on income,
which in turn is determined by the current volume of investment (and the propensity to save).
But investment (in the net sense) is nothing else but the rate of change of capital. Is it
legitimate then first to assume the quantity of capital as given, and then base the argument on
its rate of change? (p. 52)

This readily reminds one of Harrod’s (1936) criticism of Keynes cited earlier. Apparently both
Harrod and Domar looked in the same, and that right, direction. But Domar jumped from the
Keynesian world to another world, i.e., the neoclassical world at a stretch. Subsequent growth
models were developing into stardom, but in a world which Keynes denied.

5. Who Succeeded Keynes?

What became of the G7 after the Harrod discontinuity? Or, to put it in another way, who
succeeded Keynes who wrote the GT? No one has done it as far as I know. But, though it may sound
ironic, Friedman (1956, 1971), known as the most eminent opponent to Keynesian economics, had
something in common with Keynes with respect to economic theory. In fact, they were connected
through the quantity theory of money despite the fact that Friedman stressed but Keynes negated
the validity of it. Friedman (1971) also attempted to go beyond both the (simple) quantity theory
of money and Keynesian income-expenditure theory. His attempt was ambitious and stimulating.
Unfortunately it was not accepted by macroeconomists.#” But I think his attempt remains relevant
to all macroeconomists and it deserves to be taken up here.

5.1. Quantity Theory of Money
As is well known, Friedman (1956) reformulated the quantity theory of money in the very simple
form:

Y=v-M, 13
where Y and M are nominal income (in a broad sense) and nominal money supply while v is income
velocity which may be a function of several variables such as the nominal rate of return on bonds
and the real rate of return on equities. (IJ) was obtained originally by rewriting a money demand
function. It was assumed that M was an exogenous variable while ¥ was an endogenous variable
with the result that a variation in the former caused that in the latter. Friedman’s analysis depended
crucially on {13).

It is usually believed that Friedman was a neoclassical economist as opposed to a Keynesian
economist. But, as I said above, Friedman and Keynes resembled each other, or correctly speaking,
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the former was affected by the latter to a large extent. Four things can be shown at once. First,
Friedman (1956, p. 14) assumed that the money demand consisted of the transactions motive and the
speculative (or asset) motive as Keynes did.# It is often said that, for example, money is demanded
only due to the transactions motive in the quantity theory of money (or equivalently in neoclassical
economics). It does not apply to Friedman. Second, Friedman (1956, 1971) focused on a short-run
economy, not a long-run one, as Keynes did. Friedman (1972, pp. 924, 947) stated it as follows: “I
introduced the concept of “long-run equilibrium” solely as a preliminary step in sketching the
theory of the short-run “adjustment process.” This is a straw man if I ever saw one ... . ... for the
most part I was concerned with the short run, not the long run .. .” It is often said too that
neoclassical economists work with a long-run economy. Again it does not apply to Friedman. Third,
Friedman assumed that the supply of money, as said above, was an exogenous variable which was
determined by the monetary authority as Keynes did, though this holds in standard macro-
economics.#

Fourth, and most importantly, Friedman (1956, 1971) tried to analyze the (short-run) relationship
between the supply of money on one hand, and price and output on the other hand as Keynes did.
In so doing he utilized (13), on the stability of which he put great confidence, to determine nominal
income and further real income (output). But the problem puzzled his brains for a long time. In fact,
Friedman (1956, p. 15) lamented as follows: “Even under the most favorable conditions, for example,
that the demand for money is quite inelastic with respect to the variables in v; equation [(3)] gives
at most a theory of money income: it then says that changes in money income mirror changes in the
nominal quantity of money. But it tells nothing about how much of any change in Y is reflected in
real output and how much in prices.” Friedman thought that his analysis was different from that of
Keynes. But I think he was wrong. In what follows I will make a survey of Friedman’s own theory
(the simple monetary theory of nominal income) and elaborate on the reason why he was wrong to
think so.

5.2. Friedman’s Monetary Theory of Nominal Income
Friedman (1971) set forth a “simple common model” that encompassed both the simple quantity
theory and the simple income-expenditure theory. The model was given by six equations:#

S=%i) a9
L=q0i), )
L4+ L 9
uw=p-1(50), )
Mo =1, 19
M=, 9

where 7, M, and M* represent respectively the nominal rate of interest, nominal money demand,
and nominal money supply. Other variables have already appeared above. Nominal national income
Y can be written as the product of the price level P and real income y, i.e., Y=Py.

(14) is a consumption function (Keynes's “marginal propensity to consume”) that expresses real
consumption C/P as a function of real income Y/P=y and the interest rate 7. (I3 is an investment
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function (Keynes's marginal efficiency of investment) expressing real investment I/P as a function
of the interest rate 7. (16} is the equilibrium condition of the goods market. (I7) is the demand function
for nominal money balances (Keynes’s liquidity preference function). (18 is the supply function of
nominal money. The nominal money supply is an exogenous variable taking a value M.#7 (19 is the
equilibrium condition of the money market.

Friedman (1971, p. 31) said, “These six equations would be accepted alike by adherents of the
quantity theory and of the income-expenditure theory.” But the problem is that there are seven
unknowns, C, I, Y, i, P, M?, and M?®, to the six equations. “Some of these variables must be
determined by relationships outside this system.” According to him, the simple quantity theory
assumes that

L—v=uw, )

that is, real income is determined outside the system. g is the real income corresponding to full
employment. Friedman considered go in 20) to be determined by the Walrasian system of general
equilibrium. Given (17, the interest rate is determined such that it satisfies (46} at the same time,
or in other words, such that it makes saving and investment equal. Denote this value by #. Then,
17019 lead to
M=P- Z(?/o, io). @D

@D is the classical quantity equation, and it now determines P. ) and (]} imply the classical
dichotomy.

On the other hand, the simple income-expenditure theory assumes that

P=P,
that is, the price level is determined outside the system. In this case, the simple common model (19
-(19 becomes the IS-LM model. In fact, the IS curve can be obtained from (14)-(16) while the LM curve
from (7-19. ¥ and 7 are determined at the intersection of the two curves, and therefore other
unknowns become determinate. All this is just what is taught in standard textbooks of macro-
economics.

Friedman was satisfied with neither the simple quantity theory nor the simple income-expendi-
ture theory because they are static, they assume a stable price level (hence real and nominal interest
rates are the same), they give no explicit role to anticipations about economic magnitudes, and so
on. After detailed considerations, he presented the alternative version of the quantity theory
referred to as the simple monetary theory of nominal income in the following form.#

MP=¥-105), @
MS=M, 19
MP= M5, 19
- 1 dY\*
z—/co+< LAl ) . ®)

It is obvious that formally the above model was obtained by rewriting partly the equilibrium
conditions of the money market (I7-19. The money demand function (7) was changed to (2) under the
assumption that the elasticity of the demand for money with respect to real income was unity. @3
represents the determination of the nominal interest rate 7. & means the difference between the
anticipated real interest rate and the anticipated rate of real growth. The difference is determined
outside the system and is assumed to be constant. ¢ being time, [(1/Y) (dY/dt)]* is the “perma-
nent” or “anticipated” rate of growth of nominal income and it is a predetermined variable. It
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follows that there are four unknowns to the four equations.?
@), (18), and (19 can be unified into
Y(6)=v()-M(2), @)

where V(#)=1//(7) and it stands for velocity of circulation. The supply of money is allowed to vary
over time (and so is nominal income). (4) is much the same as the quantity equation (13. Friedman’s
simple monetary theory of nominal income are described by two equations (3 and @4. The nominal
interest rate is determined by (3) while nominal income by 4). Of course, Friedman (1971) was proud
of the superiority of his theory over the other two theories but he also admitted a crucial defect:

This simple model for analyzing short-term economic fluctuations seems to me more satisfac-
tory than either the simple quantity theory which takes real output as determined outside the
system and regards economic fluctuations as a mirror image of changes in the quantity of
money or the simple Keynesian income-expenditure theory which takes prices as determined
outside the system and regards economic fluctuations as a mirror image of changes in autono-
mous expenditure. ...

The chief defect that this model shares in common with the other two is that none of the three
has anything to say about the factors that determine the proportions in which a change in
nominal income will, in the short run, be divided between price change and output change ... .
The one advantage in this respect of the third approach is that it does not make any assertion
about this division as both the others do. It is, as it were, orthogonal to that issue and can
therefore be more easily linked to alternative theories about that division. (pp. 43, 45-46)

I can not understand why that his theory does not make any assertion about the division is an
advantage, but it is certain that this problem remains unresolved.5¢

5.3. Keynes’s Generalized Quantity Theory of Money

Having surveyed Friedman’s own theory, let us proceed to show his misunderstanding about
Keynes, though such a misunderstanding is common to macroeconomists in general. As for the G7}
Friedman deemed that Keynes thought of a change in prices and that in the nominal wage rate
similarly, or that Keynes assumed that prices changed with the nominal wage rate in the same
direction and to a similar degree. This interpretation in itself is right. And he also took the same
view. As far as I know, Friedman (1975, pp. 14-15) stated this most clearly as follows: “Fisher
talked about price changes, Phillips about {nominal] wage changes, but I believe that for our
purpose that is not an important distinction. Both Fisher and Phillips took it for granted that wages
are a major component of total cost and that prices and wages would tend to move together. So both
of them tended to go very readily from rates of wage change to rate of price change and I shall do
so as well.”

Nevertheless, Friedman sought to put Keynes in the above-mentioned simple income-expenditure
theory. As Friedman often pointed out, Keynes (1936, p. 276), if provisionally, suggested the rigidity
of the nominal wage rate. Friedman adhered to it throughout. That is, the assumption of the
nominal wage rigidity must imply that of the price rigidity. In fact, Friedman (1971, pp. 18-19)
interpreted the link between the price level and the nominal wage rigidity in the GT as follows:
“ ... under conditions when there was no full-employment equilibrium, there was also no equilibrium
nominal price level; something had to be brought in from outside to fix the price level; it might as
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well be institutional wage rigidity. Put differently, flexible nominal wages under such circumstances
had no economic function to perform; hence they might as well be made rigid.”5! But, on the
contrary, Keynes assumed flexible prices that reacted to the difference between supply and demand,
as was fully discussed in Section 2.52 It was a complete misunderstanding to think that Keynes
adopted the assumption of the rigidity of price.

It follows that Friedman was also under the influence of the Harrod discontinuity. Friedman
interpreted Keynes in terms of the price rigidity as well as in terms of nominal income Y or a one-
good economy. Nevertheless, the two great macroeconomists were working along a similar line on
the basis of the quantity theory of money. As said above, Friedman (1971) tried in vain to make it
clear how a change in nominal income which was caused by an increase in money supply will be
divided between price change and output change in the short run. Keynes (1936) was interested in
the same thing and, in my view, he did a much better job than Friedman. Denoting aggregate output,
the price level, and the wage-unit (or the nominal wage rate) respectively by O,% p, and W, the
job is summarized as follows:

Let us write MV =D where M is the quantity of money, V its income-velocity ... and D the
effective demand. If, then, V is constant, prices will change in the same proportion as the

quantity of money provided that e, <=de—d£> is unity. ...

Next we can deal with the case where income-velocity is not constant, by introducing yet a
further elasticity, namely the elasticity, of effective demand in response to changes in the

quantity of money,

_ MdD
€= DdM -

This gives us

%—dﬁz epr eq where ep=1—e,(1—ew)

[e _DudO :Da’W}
*="0dD.’ *~ WdD

’

so that
e=eqs—(1—ew)eqeo
=eq(l—eo+ o* ew)
where e without suffix <= %ﬁg > stands for the apex of this pyramid and measures the response

of money-prices to changes in the quantity of money.

Since this last expression gives us the proportionate change in prices in response to a change
in the quantity of money, it can be regarded as a generalized statement of the Quantity Theory
of Money. (the G7, pp. 304-305) 5

It should be noted that the “last expression” is no more than a truism and that it does not
represent a causality. But it is very useful to see what the distinction between neoclassical
economics and Keynesian economics is. Neoclassical economics or the simple quantity theory in
Friedman’s terms corresponds to the case in which es=1, es=0, e»,=1, and e=1. This is what
Keynes laughed at. Keynesian economics or the simple income-expenditure theory in Friedman's
terms corresponds to the case in which 0<e;<1, eo=1, €,=0, and ¢=0. And the generalized
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quantity theory of money Keynes formulated above corresponds to the case in which 0<eq, e, €w,
e<1, but “e is, as a rule, less than unity.” (the G7, p. 306) The “last expression” is no theory, but
Keynes also gave it some theoretical foundation as already explained in Section 2. Thus, the simple
quantity theory and the simple income-expenditure theory are special cases of the generalized
quantity theory of money above. This is, I think, what Friedman (1971) wanted.

Friedman (1972, p. 931) was wrong to say “Keynes, as I have explained, has no theory of the
absolute level of prices.” But Friedman (1972, p. 933) was probably right to say, “Keynes was a
quantity theorist long before he was a Keynesian, and he continued to be one after he became a
Keynesian. Many parts of the General Theory are a continuation of his earlier interests and beliefs.”
Keynes certainly preceded Friedman. Conversely Friedman succeeded Keynes.

6. A Redundant Equation in Hicks’s IS-LM Model

In Subsection 4.2 it was seen that Hicks’s (1937) original IS-LM model had “Three Features” of
the GT as shown by (9)-(1). But such evaluation is quite incomplete because it was concerned
exclusively with the second page of his paper. This section continues to discuss Hicks (1937) and
learn some lessons from it.

After the formulation summarized by (9)-(), Hicks presented a (neo)classical model and a model
of the GT. The former is made up of the following three equations

M=k, L=C(), =S, 1I). )
The first equation is the Cambridge quantity equation with £ given. The second equation means that
the amount of investment (or demand for capital) I depends on the rate of interest 7. In the third
equation, investment equals saving, and saving S depends on the rate of interest and income. Total
money income [ is completely determined by the (given) quantity of money M. The rate of interest
is determined such that investment and saving coincide and investment I, is determined by such a
rate of interest. Total employment N:+ N, is therefore determined given (9)-(11.
The latter, i.e., the IS-LM model, consists of the following three equations
M=L(,I), L=C(2), ,=S). (26)
L(Z,I) in the first equation is the liquidity preference which depends on the rate of interest as well
as income. The crucial difference from the neoclassical model is that income and the rate of interest

Figure 3. The Equilibrium of the Consumption-Goods Market.
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Figure 4. The Equilibrium of the Investment-Goods Market.
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are determined together given the quantity of money. And at the same time total employment is
determined. It should be emphasized that the multiplier theory is dewnied in the IS-LM wmodel
because investment does not determine income but investment and income are determined simulta-
neously.

It seems that () and 6 leave nothing to be desired as modeling of the neoclassical and Keynes
theories. Admittedly they are consistent as mathematical models because there are three unknowns,
I, I,, and 7, to the three equations. And they are useful to consider the difference between the
neoclassical theory and the Keynes theory. That is why they are actually being used today. But
when they are seen as economic models, they cannot be said to be consistent. The reason is that
there is a redundant equation in both models. I am going to elaborate on this.

First take the IS-LM model (8. An important thing to remember is that (9)-() as well as @6
constitute the IS-LM model. Then, the third equation I,=S(I) implies

T”j\@fywy):ffpsu), @

because of (10) and (11). ¢7) represents the equilibrium of the consumption-goods market. See Figure 3.
Thus it must be the same as (4) except I, that is, [w/fy (Ny)] fu(Ny) and T—S([I) in @) correspond
respectively to p.0: (aggregate supply price) and D, (effective demand) in (4). Particularly 7 —S(J)
must be the “amount which the community is expected to spend on consumption” (the G7, p. 29),
or the {expected) expenditure on consumption goods. This interpretation of 7 is such a matter of
course that no one needs explanation. That’s the point.

If so, the same equation I.=S(J) should represent the equilibrium of the investment-goods
market because it can be written as

f—;(E”N;fI<NI)=II=s<1>, (28)

due to (9). See Figure 4. (2§ implies that that part of income which does not go to the purchase of
consumption goods goes entirely to the purchase of investment goods. That is, saving S(/) corre-
sponds precisely with the “amount which it [i.e., the community] is expected to devote to new
investment.” (the GT, p. 29) It follows that money paid as income is not held as wealth. In this sense
the liquidity prefevence theory is also denied in the IS-LM model.5 And also () is equivalent to (3).
[w/fr (N2)] fo(Nz) and S(I) in () correspond respectively to p1O: (aggregate supply price) and D
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(effective demand) in (3).

In traditional macroeconomics special attention has been paid to the equality of saving and
investment. But I think that it is reasonable to regard it just as the equilibrium of the investment-
goods market as in 8. If so, saving can be called “investment demand.” Indeed this use of the term
is not conventional. The term “investment demand” has been used to mean the desire of fizms to buy
investment goods for future returns. But, whoever may buy investment goods produced, it is saving
that actually buys them.’s Anyway, () and (8) are symmetric in the sense that one equation can be
derived from the other through the definition of income (11). The equilibrium of the investment-goods
market and that of the consumption-goods market are attained and broken at once. Of course this
is nothing more than Walras’ law. Only one of the two markets is necessary to consider the
equilibrium of the goods market as a whole. lIt was to the investment-goods market (or the
investment-saving relation) that traditional macroeconomics including Hicks (1937) gave special
status.

I have reached a crucial point in this section. In Hicks (1937) there were two I.’s. One is “Income
earned in investment trades” (p. 148) in (9) and the other is the “amount of investment (looked at
as demand for capital)” (p. 149) in Ir=C(7). It is impossible to understand these two consistently
in one model. If I am right above, Ir in I;=S(J) must represent the aggregate supply price of
investment goods while S(I) the effective demand for investment goods. Therefore the second
equation Ir= C(7) in () is redundant. It has no place to go and the rate of interest has no role to play
in 8. The equation I=C(7) may be considered to represent the profit-maximizing behavior of
firms, but it is already taken into account in the first half of @8), i.e., (9). This is what the GT
emphasized as follows: “On every particular occasion, let it be remembered, an entrepreneur is
concerned with decisions as to the scale on which to work a given capital equipment; and when we
say that the expectation of an increased demand, 7.e. a raising of the aggregate demand function,
will lead to an increase in aggregate output, we really mean that the firms, which own the capital
equipment, will be induced to associate with it a greater aggregate employment of labour.” (p. 40)
Thus, the IS-LM model, which I think to be consistent, should be constituted by (9)-(11), the second
equation I;=S(I), and the first equation M=L(¢, I) in @):

I =?z§’v§ JALA)
[y :Wu])\fy) fy(Ny),

I =L+1,
II:S(I);
M=L(,I).

Let us call these the “modified IS-LM model” for the time being.

Next consider the neoclassical model (). But, since () and (2§ depict essentially the same economy,?”
no more time needs to be spent. The same conclusion is reached by the same reasoning as above:
The second equation I,= C(¢) in %9 is redundant, too. Thus, the neoclassical model should consist
of (9)-(11), the second equation I.=S(Z, I), and the first equation M =4I in ():
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. w
L=y FAN)

_ w
L= {5y o),

I :Ix+ly,
II:S(iy ]))
M=FK.

Let us call these the “modified neoclassical model” for the present.58

As is obvious, the modified IS-LM model and the modified neoclassical model resemble each
other. The first three equations are just the same. The only difference lies in how to deal with the
rate of interest 7. But now in each model there are six unknown variables, I, Nz, Iy, Ny, I, and ¢,
to five independent equations. There happened the problem that one unknown is redundant to
complete the models.

7. The IS Part or the LM Part?

Fortunately, as to the modified IS-LM model, a way to close it has already been shown in the
previous section. That is, you have only to eliminate the rate of interest 7 from it because the
liquidity preference theory does not obtain in it.5?

This section discusses the liquidity preference theory from another point of view by asking what
is the raison d’étre of the (original) IS-LM model. This question can be made easy to understand
by dividing the model into the IS part (or the multiplier theory) and the LM part (or the liquidity
preference theory). As is well known, there are some economists who deem that the raison d’étre
of the model lies in the latter part because money, as a veil, is usually supposed to have no effect
on the output level in neoclassical economics. Hicks (1937, p. 152) himself said, “... the multiplier
equation, which performs such queer tricks ... . It is the liquidity preference doctrine which is vital.”
In fact he had already recognized the importance of money demand other than the transactions
motive before the GT under the influence of Keynes’s Treatise on Money. That is, Hicks (1935, p.
5) stated ahead of the GT as follows: “The critical question arises when we look for an explanation
of the preference for holding money rather than capital goods. For capital goods will ordinarily
yield a positive rate of return, which money does not. What has to be explained is the decision to
hold assets in the form of barren money, rather than of interest- or profit-yielding securities.” This
statement reminds us of the LM part. Hicks’s theory was very similar to Keynes’s liquidity
preference theory. It was the LM part that was important to Hicks.60 61

On the other hand, there are some economists who do not regard the LM part as essential to
Keynesian economics. For example, in his influential book, Klein (1947, pp. 42-43) wrote, “... we need
not regard the liquidity-preference theory as an essential element of the modern Keynesian
system. ... Keynes later remarked that, as it actually happened, he first conceived of the savings-
investment equation as the determinant of the level of output. This left him without a theory of
interest; so he then developed the liquidity-preference theory of interest.” According to Klein, it is
the IS part (multiplier theory) which is vital.

I take sides with Klein and can add one more rationale. That is, money is supposed to be cask in
the GT.#2 Needless to say, the liquidity preference theory claims that people hold part of wealth in
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the form of money. This money is cash. Thus, is it theoretically reasonable to assume that people
hold cash as an asset in the presence of safe interest-bearing assets like bank deposits? The question
was already answered by macroeconomists. Immediately after the publication of the G7, Viner
(1937, pp. 153, 157-159), a neoclassical economist, criticized the liquidity preference theory as

follows:

There is a widely-prevalent aversion to the waste of “dead” cash. ... in what seems to me the
most vulnerable part of his analysis, his explanation of the determination of the rate of interest,
Keynes assigns to the desire for cash for hoarding purposes a grossly exaggerated
importance. ... In Keynes’ present attempt the fatal flaw is, to repeat, the exaggerated impor-
tance attributed to hoarding. ... The former [i.e., the savers who add each year to their estates]
have investment habits, and abhor idle cash as nature abhors a vacuum.?

Also in his influential paper Modigliani (1944, pp. 79-80, 85), a Keynesian economist, said as follows:

... under historically realized conditions, the equilibrium rate of interest may be sufficiently high
to make the demand for money to hold so negligible and so scarcely affected by observed
changes in the interest rate that this demand can, safely, be neglected. ... Under these conditions,
the assumption M =L(Y) [where M, Y, and L represent respectively the quantity of money or
cash, money income, and the money demand function] will give a satisfactory approximation
to economic reality. ... the property of money is that it is accepted (freely or by force of law)
as a medium of exchange ... .”

Indeed people appear actually to hold cash for some reasons other than the transactions motive, but
it is, I think, more advisable theoretically to assume that money, i.e., cash, is used only as a means
of exchange. It is the IS part that is essential to the G7" and the first four equations of the modified
IS-LM model constitute that part.é4

8. Conclusion: Toward a General Macro Model

It has been shown above that the GT is well represented by a two-sector model with flexible
prices and profit-maximizing firms and also that the liquidity preference theory is not an essential
part of the GT. What about the rate of interest in the modified neoclassical model? As is easily seen
from Solow’s (1956) neoclassical growth model, the dependence of saving on the rate of interest is
not essential to the neoclassical theory. So you may eliminate the rate of interest from the modified
neoclassical model, too.

Taking these into consideration, both the modified IS-LM model and the modified neoclassical
model can be modified again to the same model:

W‘}’\mfx(w:zrz, 09
—f;(”’Ty) fdNy)=1,, 30
L+1,=1I, &)
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L=S(), 32
MV=I, 65)]
where income velocity of money V is assumed to be given here. Let us call these simply the
“modified macro model.”¢* The first three equations are just the same formally. But I take I and
Iy as income paid in the investment-goods sector and that paid in the consumption-sector whereas
Hicks (1937) called them “Income earned in investment trades” and “Income earned in consumption
trades,” (Both my italics.) respectively. So I in the third equation () is aggregate income paid in
the economy as a whole.

The fourth equation @) is the same as that of the modified IS-LM model. It represents the
equilibrium of the investment-goods market. Firms in the investment-sector pay income in the
amount of I and, at the same period, get back the same amount as saving of households.é¢ The fifth
equation {33) is similar to that of the modified neoclassical model and (4 in Friedman (1971). But,
correctly speaking, it reflects the assumption that money is used only as a medium of exchange. In
any case there are five unknowns, Nz, Ny, Ir, Iy, and I, to five equations. The modified macro model
is determinate.

Nevertheless there remain two problems to be solved. One is the problem of the determination of
the nominal rate of interest ;. The other is that of the determination of the nominal wage rate w
which has been assumed to be given so far. A general macro model that helps to unify macro-
economics is brought to completion when each of the two variables is placed in an appropriate
position. The way I choose is to divide a period into three subperiods, viz., the subperiod of
production, that of portfolio selection, and that of plan for production. Within such a framework,
the modified macro model above works at the subperiod of production. And the nominal rate of
interest and the nominal wage rate are determined at the subperiod of portfolio selection and that
of plan for production respectively.” More concretely, the rate of interest is determined in asset
markets as the rate of return on capital, while the nominal wage rate in the labor market, both on
the basis of expected prices.®® Since the description of such a general macro model is not the
purpose of this paper, I do not go into details.s?

Instead I wish to point out that the modified macro model can clearly explain two important
relations the GT tried to analyze. First, the GT put emphasis, and in fact the greatest emphasis of
all, on the relation between the nominal wage rate and the volume of employment. Such a relation
was stated in a critique of the neoclassical theory as follow:

The traditional theory maintains, in short, that the wage bargains between the entrepremeurs
and the workers determine the real wage ... . ... There may exist no expedient by which labour
as a whole can reduce its real wage to a given figure by making revised money bargains with
the entrepreneurs.

... For every value of N [i.e., the volume of employment] there is a corresponding marginal
productivity of labour in the wage-goods industries; and it is this which determines the real
wage. ... The propensity to consume and the rate of new investment determine between them
the volume of employment, and the volume of employment is uniquely related to a given level
of real wages—not the other way round.

... the money-price of wage-goods will depend on the aggregate amount of employment.
Therefore we cannot say what aggregate employment will be, until we know the money-price
of wage-goods; and we cannot know the money-price of wage-goods until we know the
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aggregate amount of employment. (pp. 11, 13, 29-30, 276)

In the above citation “wage-goods” and the “wage-goods industries” can be regarded as consump-
tion goods and the consumption-goods sector. Then, since the real wage rate is the nominal wage
rate divided by the price of consumption goods, it becomes 7y (IVy), the marginal productivity of
labor in the consumption-goods sector, in the modified macro model. Moreover, the volume of
employment N:+ N, and the real wage rate fy (N,) are determined simultaneously in the modified
macro model. Judging from these observations, it appears that the GT was right to argue against
a cut in the nominal wage rate. But, as far as this modified macro model is concerned, the reduction
in the nominal wage rate will lead to that in the real wage rate and thus in unemployment.?” Thus,
it should be noted that the modified macro model is not the GT wmodel itself.”

Second, the GT criticized the dichotomy between the theory of value (microeconomics in modern
terms) and the theory of prices (macroeconomics similarly) as follows:

So long as economists are concerned with what is called the Theory of Value, they have been
accustomed to teach that prices are governed by the conditions of supply and demand; and, in
particular, changes in marginal cost and the elasticity of short-period supply have played a
prominent part. But when they pass ... to the Theory of Money and Prices, we hear no more of
these ... concepts and move into a world where prices are governed by the quantity of money,
by its income-velocity, ... et hoc genus omne; .... We have all of us become used to finding
ourselves sometimes on the one side of the moon and sometimes on the other, without knowing
what route or journey connects them, related, apparently, after the fashion of our waking and
our dreaming lives. (p. 292)

Current economists still take it for granted that individual prices are determined in a micro-
economic fashion (the theory of value) whereas the general price level is determined in a macro-
economic fashion or according to the quantity theory of money (the theory of prices). But what is
the relation between the two theories? The modified macro model is able to provide an intelligible
answer in the following form:

nO(p)= Y, 34
D20 p2)= Yo, @)
n+ =Y, 36)
Y1=S(Y), @)
MV =p0pr)+ p012) (3

1, Oulpy), and Vi in (34 correspond respectively to w/fz (Nz), /x(Ny), and Iz in Q9. ps, $20:(p2), and
Y: in (39 correspond respectively to w/fy (Ny), f«(Ny), and I in §). Note that output of investment
goods, Oi(p1), and that of consumption goods, O(p2), are functions of their (expected) prices, 1 and
B, which are set at the marginal cost of each sector. Y in (3 is the same as / in (3. Thus 34-@38) are
just the same as (9-33. The only difference is whether they are expressed in terms of labor or in
terms of prices. Now, as is obvious, (4 and () represent the theory of value, while 3§ represents the
theory of prices. They are connected by () and (7. At least formally an increase in money supply
M can affect both prices and outputs, as is expected by Keynes’s generalized quantity theory of
money.
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Notes

1 This paper uses the term neoclassical, not classical, for the most part.

2 Correctly speaking, entrepreneurs determine the level of employment so as to maximize their expected
profit. See the G7, p, 55.

3 The prime cost is the sum of the factor cost and the user cost (i.e., the total cost of production other
than the factor cost). Thus, “the short-period supply price is the sum of the marginal factor cost and
the marginal user cost.” (the GT, p. 67) Although it is assumed in the GT that variable factors of
production other than labor exist, it is not merely convenient but also consistent from the viewpoint of
modern macroeconomics to think that labor is a sole variable factor of production. So you may consider
the factor cost to be equal with the total amount of wage. Similarly, if output is regarded as that of final
goods, the user cost can be dropped in the argument. And that is what the GT" did implicitly. Compare
the equations on pp. 44-45 and those on pp. 283-284. It follows that the short-period supply price equals
with the marginal cost of labor in the GT. See also footnote 1 on p. 55 of the GT and Keynes (1939, pp.
39-40).

4 1 do not know why, but it is very interesting that the 7C called the GT “General Theory of
Unemployment, Intevest, and Prices” (My underline.) and that twice.

5 The term investment goods is exchangeable for the term capital goods.

6 See also Lerner (1936, p. 443). But footnote 2 on p. 24 of the GT does not seem to be consistent with
this interpretation. For the relation with production functions, see the TC, p. 27, and the G7, pp. 117,
283, 297.

7 The TC did not make the relation between the price and the marginal cost as clear as the GT. The
TC said, “If my view be accepted, it can legitimately be assumed that broadly ... entrepreneurs do
equate marginal revenue to marginal cost in determining the level of current output ... .” (p. 76) It is
certain that the 7C assumed profit-maximizing firms as in the G7. But it is also certain that there was
a tinge of imperfect competition in the 7C.

8 It is well known that Leijonhufvud (1968) interpreted the GT as a two-commodity model with sticky
prices. Objecting to the view, Grossman (1972) argued that the GT assumed the instantaneous adjust-
ment of prices, as contrasted with wages, in the short run while Froyen (1976) asserted that a one-
commodity interpretation was legitimate.

9 The GT used numbers 1 and 2 to represent respectively the consumption-goods sector and the
investment-goods sector. Only as a matter of convenience the order of numbers is reversed in this paper.

10 The TC recognized clearly the difference between the two as follows: “Since, owing to the Relation,
the variation in the output of capital goods in boom or slump is greater than that of consumable goods,
we may reasonably expect, what in fact we find, that the variation in the price-level of capital goods
is greater than the variation in that of consumable goods ... .” (p. 77)

11 The GT also called the proceeds D;+ D, the “aggregate demand price.” (p. 26)

12 For the aggregate supply price and the effective demand, see Chapter 3 of the G7.

13 1 know, for a fact, that the Oxford economists’ research affected Harrod. But it is not the purpose of
this paper to verify its influence on Harrod’s thinking.

14 Correctly speaking, the term prices actually appears there only four times in an unessential context.

15 This phrase is taken from the following: “But if they imagine that they could have gone through all
that maze of deduction and reached this conclusion by the light of pure reason and without the aid of
that far greater guiding light, the brute fact that prices do actually rise in booms and fall in slumps, they
are most plainly deluding themselves.” (the TC, p. 41) Then, was Harrod (1939) deluding himself?

16 Ramsey (1928) had already made use of a capital accumulation equation. He also assumed the
homogeneity of goods as well as that of labor.

17 There is another important implication in (6), that is, it means that people never save in the form of
money (or cash) and that they always hold their asset only in the form of capital stock. Although it is
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sure that Harrod disbelieved the quantity theory of money and believed the liquidity preference theory,
the 7C had already suggested what (6) implied as follows: “The capital goods cannot be constructed,
unless the wherewithal is surrendered by income receivers for this purpose. ... Nor can income receivers
set aside funds for future use, unless new capital goods are concurrently created to the ownership of
which they can acquire the titles. ... The nef saving of income receivers must be equal in value to the
new capital goods concurrently being created.” (p. 161) See also the 7C, p. 74.

18 After I wrote (7), I noticed that Alexander (1950) had shown a similar formulation. The difference
between the two is what induces a change in the rate of growth. It is the difference between justfied
investment and ex post investment (=ex ante saving) in Alexander (1950, pp. 728-729), whereas that
between the actual rate of growth and the warranted rate of growth in (7). Although they are qualitative-
ly the same, I am sure that (7) is closer to Harrod’s (1939, pp. 21-22) statement.

19 Here it would not be fair not to mention Besomi (1999) who has vigorously examined Harrod’s
dynamic theory on the basis of the wide-ranging literature. Particularly I have learned much from his
detailed considerations on how Harrod changed his way of thinking from 1936 to 1939. His conclusion
is that “Harrod’s dynamics thus turned from a science of causes into a science of effects which ignored
their determinants.” (p. 146) I never intend to deny it. But I did not find my theoretical points in his
argument. In addition, he does not consider the theoretical change in Harrod as dramatic as I. In
passing, there is an interesting note on Harrod’s mysterious “misprint” mentioned in note 4 above in
Besomi (1999, pp. 224-245).

20 Infact, it is correct to write p1O1+ p»0.= Y, because “we cannot aggregate the O,’s, since 2 O; is not
a numerical quantity.” (the G7, p. 45) But the GT sometimes broke the rule as if heterogeneous
products could be aggregated and written as O. Incidentally, Keynes (1973b, pp. 422-423) called OP
effective demand, P being the expected selling price of output O.

21 See the G7, pp. 24, 89-90.

22 Since (8) is the same as (5), variables in it represent expected values. Then (8) provides a correct
expression of effective demand D (=D + D) because the GT said that “effective demand corresponds
to the income the expectation of which has set production moving, not to the actually realised income,
and to gross, not net, income.” (p. 299) It can be said in this connection that it is not correct to define
effective demand as national income rather than GNP or GDP.

23 Hansen (1949, p. 72) also wrote the income determination equation ¥'=7+ C(Y), but he assumed that
these variables were measured in real terms unlike Samuelson above.

24 In order to express homogeneous goods, Modigliani (1963) and Blanchard (1997) used respectively
the terms “MM” (read mum), and “shmoo.” See Leijonhufvud (1968, p. 132).

25 See also Leontief (1947, pp. 239-240), Kaldor (1960, p. 3), and Samuelson and Nordhaus (1998, p. 447).
Nowadays most macroeconomists, I think, tend to use Y as real income unlike in the GT

26 And two Samuelsons appeared together on the stage of a neoclassical synthesis set by Samuelson
(1955).

27 It should be emphasized that I do not argue that these fundamental changes in macroeconomics were
responsible solely to Harrod himself. The term is used just because such changes can apparently be seen
between Harrod (1936) and Harrod (1939).

28 The familiar IS-LM model will be discussed below in Section 6. The model dealt with in this
subsection is concerned exclusively with the second page of Hicks (1937).

29 1/f(N.) and 1/f,/(N,) correspond respectively to pu, in (1) and puz in (2).

30 Meade (1937), known as one of the members of the Cambridge Circus, presented a surprisingly
similar model.

31 But why didn’'t he write that Harrod had got in first? It was Harrod (1936) that pointed out the
importance of dynamic theory for the first time, wasn’t it?

32 But the price of bonds continued to be flexible.
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33 The power of the assumption of price rigidity was so strong that Hicks (1980-81) himself threw doubt
on his original IS-LM model.

34 For the survey of disequilibrium theory, see Drazen (1980).

35 See, e.g., Negishi (1979, p. 257).

36 For example, Phillips (1961) himself made use of the Phillips curve to determine the proportional rate
of change of the price level in a Keynesian growth model. See also Samuelson and Solow (1960).

37 See, e.g., Lucas and Sargent (1979, 1981). But the title of Lucas and Sargent (1979), “After Keynesian
Macroeconomics,” is rather misleading. Lucas and Sargent (1979) criticized not Keynesian economics
itself but Keynesian macroeconometrics. They well recognized the contributions of Keynesian econo-
mists who used optimizing microeconomic theory as a guide. See footnote 7 therein.

38 Harrod’s warranted rate of growth was intended for the analysis of the trade cycle. The idea was
already found in the TC, p. 150.

39 Anyway, they were often put together and were called the Harrod-Domar model.

40 But Hamberg (1952) and Pilvin (1953) were treated coldly by Domar (1953) and Harrod (1953),
respectively.

41 See Solow (2005, p. 4). In passing, it is an irony that not a few Keynesian economists such as Domar,
Tobin, and Solow made a large contribution to the neoclassical growth theory, isn’t it?

42 This generally applies to the growth models above, too.

43 For the details, see Gordon (1974).

44 See Friedman (1959, p. 349) and Patinkin (1965, pp. 81-82). And it is interesting to point out that
Friedman (1956, p.4) had something in common with Hicks (1935, p. 14) who had been approaching the
liquidity preference theory before the GT as will be explained in Section 7.

45 See Friedman (1959, p. 330). But see also Friedman (1972, p. 931).

46 The nominal rate of interest » in Friedman (1971) is changed here to i.

47 Friedman (1971) wrote the supply of money as a function of the nominal rate of interest, but he
admitted it to be an exogenous variable as pointed out above.

48 Friedman (1971, pp. 42-43) actually said, “In summary, the key elements of the monetary theory of
nominal income are ... borrowed mostly from Irving Fisher and John Maynard Keynes.”

49 Friedman also reformulated the equilibrium of the goods market, but the result disappointed him. So
I am not going to touch on it. In fact Friedman (1971, p. 40) said, “I am inclined ... to regard the saving-
investment sector as unfinished business, even on the highly abstract general level of this paper.” Thus,
the four equations above almost constitute his monetary theory of nominal income.

50 Friedman continued to pay attention to this problem. For example, Friedman (1987, p. 17) restated
as follows: “A major unsettled issue is the short-run division of a change in nominal income between
output and price. The division has varied widely over space and time and there exists no satisfactory
theory that isolates the factors responsible for the variability ... .”

51 1t is, however, strange that Friedman (1971, fn 29) admitted that “Keynes distinguished between the
price level of products and the wage rate and allowed for a change in the ratio of the one to the other
as output changed, even before the point of full employment.”

52 As for a change in the nominal wage rate, the G7 said, “The wage-unit [i.e., the nominal wage rate]
will tend to rise, before full employment has been reached.” (p. 296) See also the G7, pp. 301-302.

53 See note 20 above.

54 There are some minor errors in the original, so in the quotation they have been corrected. For the
derivation of the equation e,=1—eo(l1—e,), see the GT, p. 285.

55 Let 8 be a positive constant less than one and suppose that 85(J) out of saving S(J) is used to buy
investment goods while (1—8)S(J) is held as money. Then the equilibrium of the investment-goods
market becomes I.,=8S(I) or S(I)=1,/4. Substituting it into (1} yields (1— 8)(/ —I,)=0. Therefore I=
I, and I,=0. These simple calculations mean that the merest propensity to hold money leads to a
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standstill of economic activity. See also note 17.

56 Sometimes S(J) is called the supply of saving while “investment demand” in the text the demand for
saving. See, e.g., Harrod (1939, p. 14).

57 Hicks never assumed full employment in the (neo)classical model.

58 Because “investment function” I;=C(7) is a common core of both the neoclassical theory and the
Keynes theory, the deletion of it is destructive to the two theories. But it is also constructive because
it opens the door to a common theoretical base. It is this that the final section tries to show.

59 This does not mean to eliminate the rate of interest from a whole system of a macroeconomy. See
the next section.

60 See also Hicks (1967, pp 15-16, 27).

61 As regards money demand theory as a whole, most macroeconomists seem to continue to rely
heavily on the famous three theories, namely, the quantity theory of money, the transactions
demand theory by Baumol (1952) and Tobin (1956), and the portfolio demand theory by Tobin
(1958) as their theoretical basis. After reviewing such theories and the combination of them, for
example, Goldfeld and Sichel (1990, p. 312) concluded as follows: “While we make no pretence
at having provided a comprehensive theoretical overview, it nevertheless appears that the bulk
of empirical work on money demand has been motivated by one or more of the simple theories
we have sketched.” In sum the theory of money demand had been completed in the 1950s.

62 See the GT, p. 171. Remember Keynes’s source of idea was the Cambridge cash-balance quantity
theory! Keynesians such as Hansen (1949), Tobin (1958) and Harrod (1969) also regarded money in the
GT as cash. Hicks (1935, p. 4) thought of “any sort of money” including notes, bank deposits, and
metallic coins as money.

63 The G7, in the footnote on p. 167, also used a different broad definition of money which contained
even treasury bills. Given that money always appears as cash in the text, it is very confusing. In fact,
Viner (1963, p. 258) also criticized it as follows: “Money” was “defined or identified, in the General
Theory, and later writings, as “cash,” as “hoards,” as “idle balances,” or expressly left to be defined by
the reader to his taste.”

64 All in all, current textbooks of macroeconomics deal with the liquidity preference theory favorably.
However, an exception is that by Sachs and Larrain (1993, p. 240) which negated it as follows: “The
speculative demand for money [discussed by Keynes in the GT and Tobin (1958)] may be important
only when no safe, liquid asset other than money is available. In most advanced economies, however,
the theory no longer applies because of the availability of safe, short-term assets that pay a positive
interest rate, but pose no risk of capital losses.” Although in favor of the IS-LM model itself, Blanchard
and Fisher (1989) focus on money not as a store of value but as a medium of exchange, while Romer
(1996, 2006) has no chapter on the demand for money. To my surprise, Tobin (1958) does not appear
in references of the textbooks by Blanchard and Fisher, or Romer.

65 It resembles in mathematical structure a two-sector general equilibrium model as explained by
Dinwiddy and Teal (1988). But they differ in economic implication.

66 The GT called consumption eipenditure, which is denoted there by Di and here by D, “the sum ...
which the entrepreneurs can expect to get back out of the expenditure of consumers.” (p. 30. My italics.)

67 Hicks (1937) formulated the neoclassical model (5 and the IS-LM model @) at a point in time. In
other words, income and the rate of interest are determined at the same time even if the two do not
interact with each other as in the neoclassical case. That is why both 7 and 7 appeared in simultaneous
equations as unknowns. In such models the subperiod of production and that of portfolio selection are
not separated. Indeed it is conventional to assume that production and portfolio selection occur at the
same time. But, given that the portfolio selection is the reallocation of the existing capital stock among
households, it is natural to assume that the portfolio selection takes place affer investment goods
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produced have been bought and owned by households. Hence the subperiod of portfolio selection comes
after that of production.

68 Remember that all variables in (8) take expected values. See note 22.

69 Tor the general macro model along the lines of Keynes (1936), Harrod (1936), Friedman (1956, 1971),
and Solow (1956), etc., see Sasakura (20082, b). As is apparent from (33, income as a whole [ is
completely determined by money supply M. It should be emphasized, however, that (3 is exactly what
Keynes denied. See the GT, pp. 208-209. Another interpretation taken in Sasakura (2008a) is that M is
a dependent variable while the expected price of investment goods, which corresponds to w/fx (Nz) in
(%9, is an independent variable. In this case the aggregate supply price of investment goods [w/fz (Nx)]
X £ (N;) also becomes an independent variable which eventually determines 7.

70 Under the assumption that 77 (Nz)<0 and £7 (N,) <0, the effects of the reduction in the nominal wage
rate on employment of each sector can be calculated as follows:

w_ 7
AR
A
2
w_ R
ow = TS ] "
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where all functions are evaluated at the equilibrium.

71 The modified macro model constitutes the basic structure of a general macro model. But it cannot
escape the above-mentioned criticism by Harrod and Domar because it belongs to a “static” or “short-
run” model. It is easy to make it “dynamic” or “long-run” by introducing a usual capital accumulation
equation. Recall that Harrod and Domar used the terms static and short-run to refer to the situation
in which capital stock remains unchanged while the terms dynamic and long-run to refer to the
situation where capital stock is accumulating.
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