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PREFACE

This small book is the modest outcome of over ten years of research.
Its main ideas have already been developed in La formation du pouvoir
d’achat (Sirey, Paris, 1960), Monnaie, salaires et profits (Presses
Universitaires de France, Paris, 1966) and 1’analyse macroéconomique
des revenus (Dalloz, Paris, 1971). The object of persuading economists
to reexamine critically the whole corpus of modern macroeconomics rests
upon my long-established conviction that the soi-disant post-Keynesian or
neo-Keynesian school is built around a faulty nucleus. The mistake is
not to be found in the assumptions made about the real world. Instead,
the dominant theory is accused of a much more serious defect. The theory
of national income determination as it is generally expounded today
depends on a basic logical error. Such faults in logic are easily ascertained
provided they are clearly set forth.

Sister BENVENUTA BRAS translated the manuscript from French and
Miss ISOBEL GAWLER made a number of useful suggestions which have
been incorporated in the final text. The index has been compiled by
G. SoccHl, research assistant at Fribourg University.
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CHAPTER I

PRICE AND INCOME DETERMINATION:
A DECEPTIVE ANALOGY






A. POSITIVE ANALYSIS

1. Analogy, although a somewhat unreliable tool, can nevertheless
be used to determine the equilibrium level of ¥, the national income.

2. By definition, Y equals C+17. National income is the sum of the
purchases, or demands, of consumer goods, C, and of investments, .

3. The statement Y= C+17 equates total supply ¥ with total demand
C+1. It follows that Y equals C+7 when and only when equilibrium
is attained. For any other value of Y the equation will not hold. Can-
not Yo be defined like the price of any commodity which equalizes supply
and demand?

THEORY OF DETERMINATION OF NATIONAL INCOME VERSUS THEORY
OF PRICE DETERMINATION IN DYNAMICS

4. Suppose a one-commodity world. The price of the goods is
measured by a unit of account.

5. We should distinguish between the price of the commodity and
the level of this price. Price is synonymous with exchange. Thus, the
money price denotes the exchange between a certain quantity of the
commodity, measured in physical units like pounds, yards, ... and a certain
sum of money, a given number of dollars, for example. The price level
is the number of units which must be spent to obtain a physical unit of
the merchandise. The price level is not a constant in time. If we have
a supplier and a purchaser, price level, at any instant t», is determined
when p equals p», pn being the price level which at that instant
equalizes supply and demand of the commodity.

At instants fo, #1, 2, f3, exchanges take place between money and
the commodity. It is easy to determine the price level which obtains at
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these successive, if perhaps irregularly spaced, instants. Thus, to find
po, divide the total sum of money given for the commodity at fo by the
number of physical units actually exchanged. If, at fo, $30 are paid for
the acquisition of three pounds of the commodity, the price and its level
are indicated in the two following expressions.

Price: $30=3 lbs of the commodity
$30

X ] _ . o
Price level: T1bs $10/physical unit

6. One assumes that no purchase occurs in the intervals between
instants to, f1, f2, 3. Nevertheless, it is conceivable that all points
representing price levels on the chart belong to a mathematically defined
curve.

This continuous curve includes two categories of points. Between
points 4, B, C, D,..., corresponding to exchanges which in fact take place
at instants to, 71, f2, f3,..., other points on the curve indicate only the
level which price would reach at any instant tn if an exchange were to take
place at that instant.

price
level Curve si
S=
1)3—___._____,_____.;‘1_;__/___5?_/
pz————_——"”:;’c‘r l
s=d
e
po___f_Ed {.___ l .__J_____ ——
P 1?‘— L| M
l | |
l | l !
l | | | ,
o to 1 2 3 time
Fig. 1

All points on the curve correspond to the equality between supply
and demand of the commodity, s=d. Yet, corresponding to instants
fo, 11, f2, 13,..., for points 4, B, C, D, supply and demand are not merely
equal but they coincide, s = d.

The equality sign
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represents the equality between supply and demand, when these two
factors do not coincide in a single transaction, but remain separate.
The identity sign

s=d

denotes more, because then the factors of supply and demand are
compounded in a single operation, namely the exchange which takes
place. At instants fo, 71, f2, f,..., €Xchanges occur, so that the same
transaction can be called either supply or demand according to the point
of reference.

At any instant other than o, f1, 12, 13, . . ., no transaction can be observed,
since no transaction takes place. Supply and demand, two distinct factors,
coincide only at A, B, C, D.

7. The result of the preceding paragraph can be interpreted by
dividing the time axis: (i) At instants f1, fe, #3,..., the forces of supply
and demand are merged into a single, double-sided transaction. (i) At
any other instant, on the contrary, supply and demand remain distinct
factors.

0 i1 21 i i1 time

Fig. 2

For the sake of clarity, instants can be divided into two families.

Family of instants i1.

Instants like fo, #1, f2, f3,..., when purchases take place belong to
family 7.

Family of instants iz.

This family includes all other instants of real time. Any instant
included in the time interval that elapses between two purchases, like
time intervals fo — #1, f1 — 12, 2 — 13, belongs to family 7.

The number of instants i1 is finite, while that of instants iz is infinite.
There exists an infinity of instants when supply and demand remain
separate, unequal or equal, but not identical.

8. At all instants 72, infinite in number, supply and demand are
distinct factors. At these moments, then, the commodity may be
demanded in excess of its supply, or supplied in excess of its demand.
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9. At any instant of family i1, that is at the exact moment of any
actual purchase, excess demand is a meaningless expression, since supply
and demand form a single transaction.

10. Excess demand must be written
d=*=s
d+#s.

and not

At instants of family 7, that is at any instant when no exchange
occurs, excess demand is positive or negative. But excess demand can
also be zero. The condition d=£s, in fact, offers three possibilities.

d>s
d=Es { d<s
d=s

Excess demand is zero when we can write simultanecously d== s and
d=s. This is in no way contradictory since two separate factors can be
equal to each other.

11. How are we to measure excess demand? Since we are reasoning
in dynamics, excess demand should also be defined in time, even though
usually excess demand is studied in static analysis. It is easy to show
dynamic excess demand on the chart.

1° A base must be chosen, for instance price level po as it
occurs at fo.

2° Excess demand to be measured must be specified at #1, for
example, or at any instant ..

3° At the instant chosen, the price level which equalizes supply
and demand of the commodity must be known.

4° A unit of measure must be agreed upon. This unit is natur-
ally the one used on the vertical axis to measure price level.
Excess demand is equal to the variation of price level which
is just sufficient to equalize supply and demand of the
commodity. For normal goods, excess demand is positive
if the price level is to increase. If it is to decrease, excess
demand is negative.

All these conditions are represented on the graph by segments KB,
LC, and MD.
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—KB, measurable on the vertical axis, is the difference between level
p1 and level po of the price of the commodity. Excess demand is positive.
At 11, an excess demand equal to KB would have built up if the price
level had remained constant at level po.

—Segment LC represents positive excess demand at 72. This means,
clearly, that if the price level had remained until 72 the same as at to,
excess demand would be measured at 72 by distance LC on the vertical
axis.

—The same reasoning can be applied to any time point where
purchases occur.

To sum up:

It is important to consider the two cases separately, according to
whether curve s=d is broken or not.

If curve s=d is continuous, on base po dynamic excess demand is
known for every instant subsequent to zo. On the graph, we see that it
increases regularly as time elapses.

It is more likely that curve s=d cannot be continuous. In this case,
the only points known on the curve are 4, B, C, D. Must we consequently
infer that excess demand appears instantaneously at 11, 72, 3,...? Cer-
tainly not. At these instants, no excess demand is definable, for condition
d=£s is lacking. Therefore it would be wrong to talk about excess
demands at instants 11, te, fs,... although the price level may be krnown
only then. The correct inference is simply that excess demand cannot
be measured during time intervals fo — 11, 11 — f2,..., etc., since we
assume that curve s=d is not continuous. But it does not follow from
this that excess demand appears simultaneously with actual purchases,
which would be absurd. Thus, excess demand measured at 71 has its
origin in the open interval from fo to #1, appearing in real time at instants
belonging to family .

Excess demand is produced only in the intervals of time elapsing
between two successive purchases. Only instants belonging to family iz
can give rise to excess demand. 1If no interval of time passed between
successive transactions, no excess demand could be defined, with the
result that variation of price level in time could no longer be explained.

12. Figure 3 below summarizes the division of real time.
Instants i

excess demand not conceivable

successive purchases { d=s
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Instants iz

excess demand conceivable
intervals of time between successive purchases? positive, negative, or zero,

s=#=d

Note again that at instants i1 excess demand is not equal to zero:
it simply does not exist whereas the number zero does exist. Excess
demand can only be encountered at instants 7.

Dynamic analysis of price variation is built entirely upon instants 7a.

excess demand

positive, negative. or zero
sEd

I I
/\A/\/X

excess demand
not conceivable
s=d

Fig. 3

Cp

Supply and demand of a real commodity are either distinct factors
(instants i2), or combined factors (instants 1).

In the case where d=£ s, supply and demand can be weighed separately
on a balance. If supply is greater than demand, s > d, or if demand is
greater than supply, d > s, variation of price level will finally restore
equilibrium.

In the case where d = s, we cannot weigh demand on one side and
supply on the other, since the two factors are inseparable. Identity
d = s denotes a single transaction as seen from the seller’s and the buyer’s
viewpoints. Neither is equality s=d a satisfactory definition of the
relationship between supply and demand at instants #1. All equality
results either from an equalization or from logical necessity. When
d= s, we have a logical or definitional identity. Supply cannot adapt
to demand, nor demand to supply, since they are the two sides of the
same transaction.

13. The assumed analogy would require dynamic determination of
national income level to develop in the same way as dynamic determi-
nation of price level.
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14. In price theory, we have the terms supply, demand, and price
level of a single commodity or of a collection of commodities. What
are the corresponding terms in income theory?

—When we pass from price to income theory, we obviously replace
price level by the level of national income. The level of national income
can be assessed by the number of workers measured in wage units per
unit of time.

—In the field of income theory, total demand corresponds to the
demand of a commodity in the field of price theory. Total demand is
made up of the sum of all consumption and investment purchases,
D=C+1L

—Similarly, total supply is equal to Y, the value of consumption and
investment goods.

15. If the analogy between the theories of price and income deter-
mination is correct, then we may reason as follows. As time elapses,
one of the two factors of total supply and total demand outgrows the
other, so that the level of national income must vary until Y again
equals C+1.

The chart of paragraph 6 can be read so as to define the level of
dynamic excess demand in national income analysis. The level of national
income is measured at instants fo, #1, 2, #s,..., and by simple observation
is found to be equal to levels 4, B, C, D on the vertical axis. Segments
KB, LC, and MD measure excess of total demand over total supply:
KB is the level of excess demand which would obtain at 71 if
national income were, at #1, again at the same level as it was previously
at to. Similarly an excess demand equal to LC would have emerged by
instant za if the level of national income had remained constant from ze
to f2. Excess demands KB, LC, and MD are positive and they explain
the positive growth of national income in time. Thus, to eradicate excess
demand MD at ts, national income must be raised at that moment to
level D on the vertical axis.

BREAKDOWN OF THE ASSUMED ANALOGY ;
Y = C+1 AT EVERY INSTANT IN REAL TIME

16. The distinction between families of instants i1 and 72, as explained
in paragraph 7, provides us with a useful tool of analysis.

Although in dynamic analysis of price level determination an infinite
number of instants iz exists, these instants cannot exist in dynamic
analysis of national income determination.
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Excess demand, conceivable in dynamic price analysis, loses all
meaning in national income analysis.

CONTINUOUS ANALYSIS

17. National income level and price level are both assumed to be
known continuously in real time. At any instant after o, it is possible
to determine (i) the price level which equalizes the supply and demand
of the commodity and (ii) the national income level which adjusts total
supply, Y, to total demand, C+1. A comparative graph (Fig. 4 and Fig. 5)
discriminates on the time axis between the instants of family i1 and
the instants of family 2.

level of

national
income D Y=C+1

C - "
B N
N
A

o to 51 t2 13 time

Fig. 4

On the two graphs, the results are diametrically opposed.

—As to price level, all points of equality between supply and demand
lie on the curve showing the price level as a continuous function of time.
Only a finite number of points on this curve correspond to the identity
of factors, s =d. All other points on the curve represent the result of
adjustment between the two separate factors. In all intervals between
successive purchases, supply and demand are in conflict, causing conti-
nuous variation of price level in time.

—With reference to national income level, the analysis retains only
instants i1. At any moment, factors ¥ and C+17 are identical, like the
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two sides of the same coin. Points on the curve are no longer the result
of adjustment between supply and demand, for they are always identical,
Y=C+1

The diverging results may be attributed to a single fact. It requires
a certain length of time to produce national income. In other words,
no amount of national income can ever be produced instantaneously.
It takes a whole day to produce the income of that day. But the realiza-
tion of any transaction or price only takes an instant.

Take a finite interval of time, fo — ta.

price
level

instants iy instants jz

Fig. 5

—1Is price measurable when 7. and #e coincide? At 7o, the price level
is indeed known. The price realized at instant to is pogo, where qo is the
quantity of the goods purchased.

—Similarly, is income measurable when ¢ coincides with 70? Now
the answer is negative. It remains true, of course, that the level of
income is measured at instant to by vertical distance OA4. But a finite
time interval is necessary during which production continues. When
interval fo — f» is reduced to zero, national income produced during
that time must also be zero. Suppose three people are at work at
instant fo. This means that the level of national income is positive at fo.
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Yet national income produced at fo is nil, for output can only be positive
if the three men stay at work for more than an instant. In other words,
national income as against the level of national income can only be

measured during a finite interval of time.

The following points summarize the argument.
I Hypothesis common to price and income theories.
The price level and the level of national income are known for any

instant in real time after fo.

II.  Theorem common to price and income theories.
Prices or transactions as realized and realized incomes imply identity

of supply and demand.

Realized price:

s=d

Realized income: Y= C+/7

III.  Basic difference between price and income theories.

Any realized transaction or price occurs instantaneously, whereas
income is produced in a finite period of time.

IV.  Consequence of this basic difference.

Price analysis

1. The price level being known
at instants fo, f1, f2, £3,..., price is
itself known at these instants. To
ascertain price, we multiply the
known levels po, p1, pe, ps,..., by
the corresponding physical quanti-
ties go, q1, g2, gs, actually purchased
at instants fo, f1, 2, f3,... The solu-
tion is determined, for quantities
ge, g1, g2, g3, . .., are instantanecously
known at fo, 71, f2, 3.

2. Transactions are realized at
the two instants zo and 71, but none
occurs during the interval between.

In short,

Income analysis

1. The level of income is known
at instants to, 11, f2, £3,... Yetitis
impossible to determine the amount
of national income produced at
those instants. A finite period of
time must elapse. The level must
be multiplied by the time factor.
Level of income x time=income
produced. If the time factor is redu-
ced to a zero interval, income pro-
duced is itself reduced to zero.

2. Income pertaining to period
to — f1 is produced not only at 7o
and 71 but also during the whole
period between.

—Price theory. Identity of supply and demand is realized at ¢o and 11,
but not during the time period between, since prices are only realized
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at 7o and @1, and not during the period between. Instants fo and n1 belong
to family 71, and all other instants from #o to #1 belong to family 7.

price
: B
A4 1 |
l |
iy 3
=
< |
\ | |
l | A
o 1o 11 time
Fig. 6
income
level B
%/T'
| |
| |
]
l |
| | ,
o o 144 time
Fig. 7

—Income theory. Tdentity of total supply and demand is realized at
to and 1. However, identity ¥=C+1 extends further to occupy the
whole time period between these instants. Income is being produced
during the whole interval to — 71, so that it covers the entire period.
Consequently, all instants from z0 to #1 belong to family #1. Generally
speaking, no matter what period of time is considered, all instants of
that period, including the beginning and the end, belong to family 7.
This brings us to a conclusion with far-reaching results. Since in national
income analysis it is logically impossible to find any instants of family 72,
dynamic excess demand is meaningless in this context.

18. The following graphs may further clarify the issue.
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1. Determination of price level

Consider two transactions only which take place at o and #1.

In order to measure dynamic excess demand, we arbitrarily choose
price level po as realized at fo. If this level were to continue up to 7,
between 7o and #1, a certain positive amount of excess demand equal to
JS would appear during interval fo— .. As a result, price level po
would not balance supply and demand of the goods at .. In order to
restore equilibrium, price level must rise at # from po to pa.

price
level

time

Fig. 8

Determination of price level p. at . depends on instants iz. After
instant 7o, all time up to #1 including of course #. is made up of instants i.
That is, from # to #1 supply and demand of the commodity are separate
factors which are adjustable to each other by variation of the price level.

2. Determination of national income level

Income realized in period fo — . is represented by the entire area
abed.

Can we define excess demand for interval fo — #.?

—If income had remained constant at level Yo from fo to t», the total
amount of output for that period would be represented by area abcd.
From this seems to result the definition of a positive excess demand
equal to the difference between the values of the two areas, abed — abed
= dce.?
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—1If the level of income had increased more than it actually did during
period o — t» (curve III), the excess demand produced during interval
to — t» would have been negative and equal to the difference between the

level of
national o - 11T

income

Y1

Yo

time

values of the two areas, abed and abfd, or def.2 But does not the preceding
definition of excess demand imply a contradiction? If realized income
were represented by abed instead of abed, the corresponding demand
would be represented by abcd and not by abed, since for all realized
income identity Y = C+1 prevails. Consequently, if realized income
were represented by area abed, the corresponding demand would neces-
sarily be represented by the same area abed. Likewise, it is logically
impossible to assume (i) that income extends to abfd and (ii) that demand
remains at value gbed.

This conclusion may be expressed differently. Curves I, II, III can
all represent the dynamic level of income.®> How can we choose among
them? By analogy with price analysis, the choice would seem to lie with
the curve representing equilibrium between supply and demand, where Y
always equals C+1. But this criterion is not operative, since in all
three curves Y equals C+ 1 for each and every point. If we choose curve
II, we must do so for reasons other than to satisfy the equation. What-
ever the value of the income assumed to be realized in real time, the
corresponding demand necessarily equals it, since by definition Y= C+/7
for any realized income. For every point defined on curve I, the level of
excess demand is indeed nil. But excess demand is likewise nil for all
other conceivable curves I, III, etc. Excess demand offers no criterion
of choice. For excess demand to mean something in the context of
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national income, realized income would have to deviate from the very
demand which defines it, a clearly absurd proposition. Thus, as dynamic
excess demand is meaningless in national income analysis, curve IT must
be explained by a method different from the one used in price analysis.

PERIOD ANALYSIS

19. If we now divide time into equal periods, days, for instance, we
have a time unit which suits both price and income theories.

—Purchases and therefore prices occur on the daily market.

—The level of national income cannot be constant from midnight
to midnight inside one day. It is likely that fewer people are at work
at 10 p.m. than at 10 a.m. So it seems justifiable to select the daily
average. Suppose, for example, that 50 workmen are employed between
midnight and 8 a.m., then 200 from 8 a.m. until 4 p.m., and 50 again
from 4 p.m. until midnight. In that case, the income level produced
during the day obviously corresponds to the constant use of 100 workmen.

According to this method, the level of national income cannot pos-
sibly vary within the time unit chosen. If it does vary, it must be from
one day to the next.

Period analysis yields the same results as continuous analysis.

20. Period analysis of price levels.

1° Basically, the continuous curve s=d could be conceived
even in period analysis.

2° Period analysis lends itself better to an economy which has
new production daily.

3° If a hypothetical economy produces only one commodity,
say oranges, that commodity is simply produced every day.

4° If, on four consecutive days, only one purchase takes place
each day, four amounts of the ‘single commodity’ will be
sold successively. Dynamic analysis of price level is then
slightly altered.

The only difference is the following. Let 5. and d» represent respec-
tively the supply and demand of goods produced for the market of Ju.
Identity s1=di appears only once. In general, identity s» = dn occurs
only once in real time for n=0, 1, 2, 3, ...

This suggests an interesting result. Every marketable commodity is
governed by supply and demand factors which coincide only once, at the
exact moment of exchange. At all instants of real time preceding every
purchase, the two factors of demand and supply are separate.
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We can therefore conclude that time is divided into two phases:
(i) phase ex ante which corresponds to the adjustment between supply and
demand, and (ii) phase ex post when supply and demand coincide in realized
purchases.

—Phase ex ante includes an infinity of instants, which precede
exchange. Ex ante, we have s»=£F dn, which is the very definition of
excess demand.

—Phase ex post involves only the single instant where purchase is
realized. Ex post, sn = dh.

Thus, any marketable commodity goes through two time phases:
(i) phase ex ante where supply and demand of the goods are adjusted to
each other, and (ii) phase ex post when the two factors instantaneously
merge into one and the same transaction.

21. The level of national income in period analysis.

1° Time is divided into an unbroken series of equal intervals,
into days, for example. In continuous analysis, national income may
continually vary. In period analysis, income cannot vary within the
chosen time unit, but only by sudden jumps from day to day.

2° A graph will help us solve the following problem. Can

the assumed dynamic variation in national income be ascribed to excess
demand? If so we will have found the explanation of the variation.
And if it cannot be attributed to excess demand, although we will not
know the causative factor of variation, we will know positively, and this
is the real point, that total excess demand cannot explain this variation.
Positive increase of income is shown on the graph by the shaded areas.

income
level

Yelor — —o— . — e

Y e ———

I N

Yo Y1 Y2

Se=Doi1S1=D1|Se=Dz

o Jo Ji Ja time
Fig. 10
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The time dimension of income derives from a proposition which is almost
tautological: one day’s production is necessary to produce a day’s
income. From this, we see that real time includes a series of identities
between total supply and total demand: So= Do, S1= D1, Se=Ds....
In real time, then, no disparity can possibly occur between income and
its corresponding demand. Disparities which appear on the graph are
but between demand and demand, or between successive incomes. Never
is it conceivable that one may observe even the smallest difference
between any income and its corresponding demand. Thus, during the
whole interval Jo+Ji+J: and indeed during any length of time
whatever, total demand and total supply are identical factors.

So+S1+ S2 = Do+ D1+ Ds.

Clearly, then, in real time total demand can never be ‘ahead of’ or
‘behind’ total supply. The two factors are always and necessarily equal,
with the result that excess demand D == S is a contradiction in terms.

3° If income were to remain constant at level Yo during
day Ji, could not total demand, nevertheless, in J1 reach level Y1? In
this case, D > ¥; for demand would equal Y1, whereas income would
only equal Yo. But this involves contradiction. Demand cannot vary
from Jo to Ji, if we assume that income remains constant during that
interval. Any realized income being, by definition, identical with the
corresponding total demand, we cannot logically admit constant income
if demand is increasing. Area abcd does not represent the excess of
demand in J1 over supply in Ji, but the excess of income in J1 over that
in Jo. Similarly, area befg shows no excess demand. It denotes the
dynamic increase of income over income, or of demand over demand.
At no moment can the slightest difference be observed between income
and the corresponding demand. No total excess demand can ever
appear, so that total excess demand can never explain income variation.
In the theory of income, the concept of excess demand is unjustifiably
borrowed from the theory of prices.

4° Analogy between the two theories of price and income
could hold only if the distinction between the two time phases were to
apply to the determination of national income. But no instants on the
time axis do coincide with phase ex ante. There is not a single instant to
be found on the time axis where S'= D cannot be observed. Identity
S'= D can never be disproved, for it results from the very definition
of national income. In the theory of income, phase ex post extends over
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the whole period, whether in the short run or in the long run. In price
theory phase ex post only covers a finite number of instants. The diffe-
rence comes from the fact that price (purchase) is an instantaneous trans-
action, while income can only be produced in a finite time interval.

#
* *

The income of an N-day period is realized in the total period of
N days. But N days are not necessary to realize all the purchases occur-
ring during the N-day period.

The conclusion is already known. During the whole N-day period,
where N can equal 100 years, no moment exists during which Income
and Demand are not identical. Constantly identical, they passively
follow in time the variation of national income level. If the level of
income actually varies in the course of a century, for example, as it no
doubt does, this variation can never be due to the adjustment of total
income to total demand. Demand cannot call forth Supply, for these
two factors are merely two aspects of one and the same thing. National
income determination is not amenable to dynamic analysis.

B. CRITICAL APPRAISAL OF THE DOMINANT SCHOOL

“... I think that most economists feel that short-run macroeconomic
theory is pretty well in hand. ... The basic outlines of the dominant
theory have not changed in years. All that is left is the trivial job of
filling in the empty boxes, and that will not take more than 50 years of
concentrated effort at a maximum.”

R. M. Sorow?

Economists of the future, up to the year 2000 and beyond, will only
have to perfect in detail a theory whose fundamentals will already be
proved and certain. This insignificant task will be incumbent on minds
born too late, after the edifice of science is already constructed. The
only work left will be, so to speak, to furnish the house.

If this prospect is gloomy, the reality is, happily, neither so circum-
scribed nor so irksome. Works too must perish. New generations will
find the coast clear. Old houses fall into ruins and must be reconstructed
from top to bottom.

But enough of this allegory suggested to us by the great economist
SoLow. We shall now attempt to show that the so-called Keynesian
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income theory depends on the deceptive analogy which we have just
criticized in the first part of this chapter. And since the analogy obviously
fails, it is evident that the dominant theory misinterprets the very basis
of macroeconomics.

Of the four authors to be discussed, Paul A. SAMUELSON, Abba
P. LErnER, R. G. D. ALLEN and Dennis H. ROBERTSON, the first three
are generally considered to be orthodox Keynesians. SAMUELSON and
LERNER are founders; ALLEN represents the dominant theory in its most
recent state (1967) with a very high level of didactic accuracy. As for
ROBERTSON, we know that he rivalled KEyNES and is therefore of special
interest in this study. Can the basic Keynesian identity ¥=C+1 really
be challenged?

Paur A. SAMUELSON

“II. THE HEART OF INCOME ANALYSIS

“By definition, national income (at market prices), Y, 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=T

“When we substitute these into our first identity, we come up with
the simplest Keynesian income system:

1) Y=C(¥)+1I

This is a determinate system, being one equation to determine one
unknown variable. While much of the anti-Keynesian and Keynesian
world was still arguing over the tautological character of the Keynesian
concepts, Professor HANSEN had quickly cut through the non-essentials
to isolate the critically important role of the propensity-to-consume
schedule, as embodied in this fundamental equation.

“Equation (1) is crucially important for the history of economic
thought. Tt is the nucleus of the Keynesian reasoning. If it in no way
gives insight into the analysis of employment, then the Keynesian system
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is sterile and misleading. In its oversimplification, this relation must be
compared with two other seminal single equations which contain by
implication much of the remainder of economic theory: namely the
equating of supply and demand to determine market price,

D(p) — S(p)=0;

and the determination of a firm’s best output, ¢, (or anything else) by
the condition that its profits, n, be at a maximum through the balancing
of the effect of any decision on total revenue, R, and total cost, C,

dn _dR(g) dC() _ .
dq  dq dg

SAMUELSON postulates two openly contradictory propositions.

1° National income is equal to C+1. This equality results from a
definition : “If KEYNES had stopped with this identity,...” So here we have
a definitional identity.

2° Equation Y'=C+1 cannot obtain for all values of Y but only for
the equilibrium value of national income. In other words, the two terms
of equation Y=C+1I are independently determined, so that equality
between them denotes a particular value of ¥, Y= Yo, which defines
income equilibrium. For any value of Y different from Yo, equation
Y=C+1 does not hold.

The two propositions 1° and 2° are contradictory for the simple reason
that an equality is either conditional or necessary. Either equality is
conditional and therefore not necessary, since it is deficient when the
required condition is not satisfied, or else it results from a definition
and is necessary since the two terms of a definition must logically be
equal.

We cannot posit that ¥'=C+1 is simultaneously a definition and a
condition of equilibrium.

But SAMUELSON obviously knows the difference between a definitional
and a conditional equality.

The profits of a firm, =, grow when production makes receipts, R,
increase more than costs, C. Thus the best possible output can be deter-
mined at the exact point where the increase in receipts equals that of
costs. Equality

dR(g) _ dC(g)
“dqg T dg

is conditional and not necessary.
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Is equality of ¥ and C+1 likewise conditional? As a matter of fact,
it is not. It is a definitional identity. National income is equal to the
value of current output which can only be measured by the sum of
consumption and net investment purchases. This is why SAMUELSON
defines national income Y as being equal to C+/7. “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+1,
If Keynes had stopped with this identity, we should be left with an
indeterminate system.”

Now, since Y=C+1 is an identity, the link between C+7 and Y is
as strong as the link between Y and Y or between C+7and C+ 1.

Y=C+1
Y=Y
C+HI=C+I

The last two identities are mere tautologies. The first identity, on
the contrary, is a proposition, furnishing positive information. Although
Y and C+17 designate the same thing, it has two sides, supply and
demand. All three equations are nevertheless identities in the proper
meaning of the word. The two terms of each equation indicate the same
reality. 1f Y were to stand for one concept and C+1 for another, the
two terms could not be identical.

SAMUELSON proposes to determine Y by C+1, C+1 being known as
a function of Y. But how is this tenable? SAMUELSON’s ‘solution’
really amounts to finding the unique value of ¥ for which Y=Y. How
could the balance between the two terms of an identity be a determining
criterion?

Paul A. SAMUELSON could not possibly have ignored the logic of
this basic distinction between a condition of equilibrium and an identity.
Indeed, his own words prove his awareness of this distinction. “Being
such an identity and not a condition of equilibrium, it cannot possibly
help to determine the level of the rate of interest or level of income.”8

How can SAMUELSON take Y= C+ 7 for an identity and simultaneously
for a condition of equilibrium? His own basic equation, which he calls
“seminal,” furnishes the answer.

D(p)—S(p)=0

Since the equation of supply and demand of a commodity is a con-
dition of equilibrium as well as an identity, why would not equation
Y= C+1 reveal the same double nature?
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No equation in any field can be defined simultaneously as an identity
and a condition of equilibrium. It must be one or the other. If it has
both meanings, they must be successive. They cannot conceivably be
simultaneous.

Thus d and s are at first distinct quantities and must be equalized
before transaction takes place. Later, at the instant of exchange, d and s
become the two terms of an identity. During the ex ante phase, demand
and supply progressively adjust. In this way, price levels vary so as to
permit exchange. In any purchase, supply and demand are opposite
sides of a single transaction. SAMUELSON agrees: “It is, of course, true
that there are two sides to every transaction, and that... the value of sale
must be equal to the value of purchase. But it is not true,... that over
an interval of time the value of an existing asset cannot change or cannot
be changing. It is only by concentrating upon the ‘instant’ of sale that
the cancelling out emerges.”¢

As regards price theory, we must differentiate between the two families
of instants i1 and 2. Logically we can write

h:s=d

2 :s=Ed
since
iL=E Je
The two relationships
s==d: condition of equilibrium

s = d: identity

never coincide, for they hold at different times. The argument would
be illogical only if we stated the two simultaneously.

The theory of income does not differentiate two families of instants,
for income, unlike prices, cannot be determined instantaneously. If the
level of national income be known and represented by a continuous
curve in function of time, each point on this curve corresponds to an
instant in real time. Now each point furnishes two pieces of informa-
tion: (i) its distance above the horizontal axis indicates the instantaneous
national income level; (ii) the slope of the tangent at this point gives the
instantaneous rate of increase of income level. The two quantities,
income level and rate of increase, positive or negative, can be defined
instantaneously. But a third quantity, national income itself, as opposed
to the level of national income, is nil at each point. At any point, whatever
the instantaneous level of national income, the measure of income is
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zero. For income must have a time dimension. We can speak of yearly,
daily, hourly income, or of a second’s income, if we like. But we cannot
speak of an instant’s income. The theory of income does not differentiate
the two families of instants i1 and 2. Consequently, it is a flat contra-
diction to write

Y == C+1I: condition of equilibrium
Y = C+1: identity

The two necessarily conflict, since both occur at the same instants 71.
The mistake is due to a misleading analogy, which holds good only
when real time can be divided into two series of instants. When the
distinction is not firm (and it is not in the case of national income),
the analogy breaks down.

SAaMUELSON and numerous other authors use the 45° diagram.

“Graphically, the simplest Keynesian equilibrium can be shown on
a by now familiar 45° line diagram. On the vertical axis the consumption
function, C(Y), is plotted against income. Investment is then super-
imposed onto consumption. The two together constitute the right-hand
side of equation (1). The left-hand side, ¥, is simply income itself
plotted against income, or in short a 45° line. The intersection of
C(Y)+1I with the 45° line gives us our simplest ‘Keynesian-cross,’
which logically is exactly like a <Marshallian-cross’ of supply
and demand.””
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(SAMUELSON, op. cit., p. 1115)
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We can see that equality between ¥ and C+ 7 occurs only for national
income value equal to ON. For any other value of ¥, the corresponding
demand is greater or smaller than income.

The graph brings out the weakness of the argument. For zero
income, the sum of consumption and investment cannot be positive, for
that sum defines national income. If the sum is positive, so is income,
necessarily. Generally speaking, value Y always results from the addi-
tion of values C and /, so that the sum of the two variables, consumption
and investment as a function of income, is represented by the 45° line.

Since national income is a known quantity before consumption and
investment are determined, functions C=C(Y) and 7=/(Y) are not
independent.

—Suppose I=1. The consumption function is implicit, for necessarily
C=C(Y)=Y—1I.

—Suppose now that we find a consumption function of any form,
linear or not. Investment cannot possibly be constant, for if it were,
we would have /=7 only for the very special function C=Y — 1. For
any other form of the consumption function, we have I=I(Y)=Y —
— C(Y), where [ is not a constant.

The sum of consumption and investment always equals income.
Total demand as a function of income is represented by the 45° line.
The total supply and total demand curves thus coincide and their points
of ‘intersection’ are infinite in number. Clearly then, national income
cannot be determined in this way, since any conceivable income is,
according to this criterion, an equilibrium income.

Income and Demand being identical by definition, their equality cannot
be a criterion of equilibrium.

If national income increases in time, which is obviously not ruled out,
its growth cannot in any way be due to adjustment between total supply
and total demand. No adjustment between these quantities can occur
in real time, so that the law governing dynamic income variation remains
completely unknown. SAMUELSON’s equation (1) “crucially important
tor the history of economic thought”,

(1) Y=C(Y)+T

means Y=Y and nothing more. Given /=1, the consumption function
is known: C=C(Y)=Y — 1. We obtain

(1) Y=C(V)+I=Y  [+I=7.

National income is the unknown Y. Total demand C+1is the same
unknown seen from the opposite side. Thus in SAMUELSON’s system
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Y=C+1
C=C(Y)

I=7
income remains indeterminate.

There are only two unknowns, since C+1 is the same unknown as Y.
So, if two of the three quantities ¥, C and I are known, the third must
also be known. Unknowns number two, and not three as SAMUELSON
takes for granted.

How many independent equations are there? Equation Y=C-1 is
one and the same unknown as seen from two standpoints. Identities
provide no determining factors. On the other hand, equation C=C(Y)
is additional, for it states C as a function of Y. Finally, equation I=1 or,
more generally, /=1I(Y), is implicit in equation C=C(Y), since C and I
are complementary in Y. Therefore there remains one and only one
determining equation,

Since the single equation has two unknowns, it cannot be solved.
For example, suppose function C=1/, ¥. Then we must have function
I=, Y. Applying these two functions to the definition of national
income, SAMUELSON’s result is obtained:

Y=1, Y+, Y=Y

which leaves income utterly undetermined.

Professor Paul A. Samuelson’s explanation leaves income totally
indeterminate. 1f a consumption function can be ascertained, we then
know how to divide any given income between consumption and invest-
ment spending. But income thus divided remains none the less com-
pletely undetermined.

In his book Economics and Employment® LERNER also proceeds by
counting equations and unknowns.,

ABBA P. LERNER

To clarify the question, LERNER gives two examples.

First case. No net investment occurs.

Second case. Expenditures for net investment are added to current
consumption.

We can study these two cases in the author’s text. In both instances,
we find the following basic contradiction. Although the author writes
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identity ¥ = D, he allows demand D to deviate from income Y, even
though he has himself severely censured this very contradiction.

1. First case: Y=C

“To simplify our example to the extreme, let us suppose that
no investment takes place at all so that we can for the time being leave it
out of the picture. Income is then created only by the spending on con-
sumption goods and is equal to consumption. This gives us our first
equation, Y= C, where Y stands for income and C stands for consump-
tion. (The letter Y is used to represent income because the initial 7 has
traditionally been used for investment and some other letter had to be
substituted.)

“The second equation is provided by the propensity to consume,
which is the way in which consumers adjust their consumption to their
income. Let us suppose that C=40+2/3 (Y —40). This means that
the propensity to consume is such that the people in the country will
consume 40 billion dollars a year plus two-thirds of any excess of their
income over 40 billion dollars.

“We have two equations:

¢y Y=C
®)) C=40+2/5(Y — 40)

“The first equation enables us to substitute Y for C in (2)
obtaining an equation with a single unknown:

Y=40+2/3(Y — 40)
“Solving this by easy steps we have
Y=40+2/5(Y) — ?/5(40)
Y —2[3(Y) =40 — 2/5(40)

r_4#
3773
Y=40"

First, we shall simply accept LERNER’s consumption function
C=40+2/3(Y — 40), that is equation (2), leaving out the definition of
national income, equation (1). How far will the consumption function
take us? Once we know the exact inference to be drawn from equation (2),
and only then, we can introduce equation (1), in the case where investment
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is zero, as LERNER assumes. How does the introduction of identity
Y= complete or modify the consumption function?

Consumption function.

Consumption can be calculated for any given incomes. This function
also states the value of Y for which ¥Y=C. When consumption is equal
to 40 +2/3(Y — 40)=$40 billion, variables ¥ and C are equal, according
to the chosen consumption function. For any other value of C, C is
different from Y. Or, identically, for any other value of Y, Y is different
from C.

The reader may draw the graph of line C=40+2/3(Y — 40), with
income measured on the horizontal axis and consumption on the vertical
axis. The point of equality between ¥ and C lies obviously on the
45¢ line. For any value of Y above or below 40, the corresponding con-
sumption is different from Y.

Point of intersection P between the 45° line and the line representing
the consumption function satisfies both equations, C=C(Y) and C=Y.
Here, this second equation, C=Y, is not however the definition of
national income, but is simply the equilibrium condition between the two
variables as defined separately, income and consumption. We should note
also that point of intersection P indicates only a certain value of C
and Y, when consumption and income are equal to $40 billion. We do
not claim that consumption must necessarily reach this sum, but that if
it does income will be equal to it.

We now bring in the definition of national income. Is the consumption
Sfunction thereby modified?

The moment the definition of national income, ¥ = C (I being zero),
is introduced, LERNER’s equations (1) and (2) clash. The two equations

(1) Y=C
@ C=40+2/5( Y — 40)

are mutually inconsistent.

Indeed, if Y is necessarily equal to C, C is necessarily equal to Y.
And if consumption is necessarily equal to income, the consumption
function cannot be written C=40+2/3(Y — 40), but must be written

Cc=Y.

Once the definition of national income is introduced, the consumption
function must comply with this definition. In an economy where net
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investment is zero, all income is necessarily consumed, since consumption
is then the very definition of national income. Is LERNER’s analysis not
rather unusual? He starts with definition Y= C. “Income must be
exactly equal to spending simply because the two words refer to the
same thing looked at from different points of view.” (p. 64) In other
words, Y and C refer to the same object. But after stating identity
Y = C, LERNER goes on to define consumption as a function of an income
which it does not necessarily equal. For an infinite number of values
of Y, equation C=40+2/3(Y — 40) permits a consumption unequal to
the corresponding income. In LERNER’s analysis the identity of Y and C
thus goes along with the non-identity of C and Y.

In reality, identity of income and consumption curbs the buyers’
propensity to consume. LErRNER fails to draw the logical consequence.

“The public may, for instance, have been led to believe that they
were earning 46 billion dollars and therefore, in accordance with their
propensity to consume, spent 44 billion dollars on consumption
[40=2/3(6)]. If they do that their income will in fact be not 46 billion
dollars but 44 billion dollars, and they will be consuming more than is
indicated by their propensity to consume. They will be consuming
44 billion dollars instead of the 42 2/; billion dollars [40+2/5(44 — 40)]
that they should spend out of an income of $44 according to their pro-
pensity to consume.”

LERNER here followed a rule which no doubt is both clear and correct.
If the propensity to consume is such that C is different from Y, the
propensity is necessarily modified, so that consumption again equals
income. Identity ¥ = C overrules the consumption function. Assuming
investment to be zero, the consumption function is then simply
C=C(Y)=7, for it must comply with identity ¥Y=C.

LERNER gives two examples of the fact that the consumption function
must respect the definition of income. If income is $44 billion consumers
spend $44 billion, whereas the propensity to consume would have given
only $42 2/; billion. If income were $38 billion, consumption would be
equal to C=40+2/3(Y — 40)=$38 2/; billion according to the schedule
of the propensity to consume. In fact, the function is overruled, for it
must comply with identity Y=C. So consumption is reduced to
$38 billion. “A belief that income was being earned at the rate of
37 billion dollars would cause the population to consume at the rate of
38 billion dollars. Their income would then be 38 billion dollars and not
37 billion and they would not be consuming the 38 2/; billion dollars
which the propensity to consume tells us they should consume if their
income were 38 billion dollars [40 — 2/3(40 — 38)]”. (p. 70)
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In short, when function C=C(Y) diverges from Y=C, that is, from
C=Y, it is forcibly brought back to this equality. The function cannot
be written C=40+2/3(Y — 40) as LERNER has it, for then Y would differ
from C for any value of Y # 40. Thus, to avoid all divergence, since
income must be identified with expenditures, the function must be
written C=C(Y)=7Y.

The difficulty in LERNER’s argument lies in the ambivalent use he
makes of the consumption function. In each of his examples he first
endorses the law of propensity to consume and then immediately invali-
dates it.

LERNER’s first example includes two phases.

1° Statement of the consumption function. Consumers expect an
income of $46 billion dollars. According to the propensity to consume,
C must then equal $44 billion. If consumers actually spend $44 billion,
the law expressed by the propensity to consume is thus confirmed.

2° Invalidation of the consumption function. Since consumers spend
$44 billion, national income amounts to $44 billion. Thus Cis equalto ¥
and not to 40+2/3(Y — 40). As a result, the law of propensity to con-
sume is invalidated.

LERNER cannot have it both ways. Is the law C=40-+2/3(Y — 40)
valid or invalid? The answer is clear. The law is applied to a purely
hypothetical income and therefore can neither be supported nor refuted.
The law of propensity to consume, or the consumption function, can
only be experimental. But no experiment could show consumption as a
function of a non-existent, purely hypothetical income. If facts show
C=40+2/3(Y — 40) for any realized income, surely the same law can
then be applied to hypothetical incomes, for instance to the incomes of
$46 billion and $37 billion in LERNER’s examples. But if the law were
to be invalidated by experimentation, so that it could not be upheld for
realized incomes, how could it hold for purely hypothetical incomes?
In other words, the logical position is (2°) and not (19).

As soon as the sum actually spent by consumers is known, the cor-
responding income is given by equation

Y=C
and not by Y = —_3C2—40 as LERNER states.

For C realized = $44 billion, income realized is $44 billion and not
(3 - 44 — 40) : 2=946 billion. And for C realized = $38 billion, income
realized is $38 billion and not (3 - 38 — 40) : 2=$37 billion. The fact
that LERNER approves these results ($44 instead of $46 and $38 instead
of 37 billions of dollars) shows that he is dissatisfied with his own law,
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C=40+2/5(Y — 40), and replaces it by C=Y. Willy-nilly, he completely
destroys in his own examples the consumption function he posits.

The graph on page 78 of Economics of Employment may serve as a
conclusion to the first case (Y=C).

c
C=40+2%/3( Y—40)
c=Y
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Fig. 12

In short, the graph represents two consumption functions.

Function C=40-+2/3(Y — 40) would be possible if the definition of
income were not Y=C.

But since the definition of income is indeed Y= C, assuming invest-
ment to be zero, the consumption function is necessarily represented by
line C=7Y (the 45° line).

LERNER’s reasoning reflects the dominant theory according to which
national income and total expenditures are identical and yet equal only
in a state of equilibrium.

“The equality between income earned and money spent is one of the
most fundamental propositions in the theory of the determination of
income and employment. A failure to recognize the equality or a sup-
position of the possibility of even a momentary inequality between them
involves error and contradiction and completely destroys any arguments
that permit it.

“This may seem rather strange because the equality between income
and spending is one of those unconditional and inevitable equalities that
are sometimes called identities or tautologies. It does not really make any
statement about the actual world in the sense that it tells something about
it which we might have supposed to be otherwise. But although the
equality or identity of spending and income does not give us any infor-
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mation about the actual world, it is extremely useful in checking on argu-
ments which do purport to tell us something about the actual world.
If any argument should imply that income was greater or smaller than
spending, even if only for the smallest period or only by the smallest
amount, then that argument is no good.” (p. 65)

The identity of national income and total spending is indeed a basic
proposition in macroeconomics. However, LERNER does not consistently
stick to his definition. Identity Y=D is undebatable. Hence, total
demand cannot under any circumstances be different from the corres-
ponding income. Demand as a function of income must be written
D=Y. But, instead of concurring with this resuit, LERNER thinks that
D can be unequal to ¥, while ¥ must be identical to D. Indeed, where
total expenditure is C=40+2/3(Y — 40), D is different from Y for a whole
series of national income values. Now we can judge LERNER by his own
words. “If any argument should imply that income was greater or
smaller than spending, even if only for the smallest period or only by
the smallest amount, then that argument is no good.” (p. 65) The
argument “is no good” which admits any possible inequality between
total expenditures and national income. The main criticism of the domi-
nant theory is obvious. Identity of ¥ and D being indisputable, total
demand as a function of income must be expressed by D=Y. In parti-
cular, in an economy where net investment is zero, buyers necessarily
purchase for consumption all goods produced. Thus purchases can neither
exceed output nor can output exceed purchases. “This may seem rather
strange because the equality between income and spending is one of
those unconditional and inevitable equalities that are sometimes called
identities or tautologies.” (p. 65) Equality between production ¥ and
spending D, or C when investment is zero, is “inevitable and wncondition-
al” in LERNER’s own terms. From this we can draw the tautological
conclusion: an unconditional equality like Y=C, I being zero, is true at
any moment. The dominant theory, then, combines the two inconsistent
statements:

H Y = D: identity
Q) D=7Y: condition of equilibrium.

Since equation (1) is “unconditional,” so is equation D =Y. Therefore
spending is equal to income for any value of Y and not only for a single
value determined at the “equilibrium point” between income and total
spending. Thus the idea of the dynamic equilibrium of national income
must be discarded.
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2. Second case: Y=C+1

“Algebraically we now have three equations:
(1) Y=C+1I (I stands for investment. The consumption and the invest-
ment between them create all the income.)
(2) C=40+72/3(Y — 40) (The propensity to consume.)
(3) 7=10 (The assumed level of investment.)

Again we can proceed to solve the simultaneous equations by simple
steps. Combining (3) and (1) we get

Y=C+10
Substituting this value of ¥ in (2) we get

C=40+2/5(C+ 10 — 40)
=40 +2/5(C — 30)
=40 +2/3(C) — 2/5(30)
C —2/3C =40 — 2/5(30)
C
~=40—20
C=60

and Y, which is equal to C+1, is 70.” (p. 72)

We shall not develop the criticism at length, since the conclusions
reached in the first case can all be applied again.

(i) If the definition of national income were not Y=C+ 1/, the
consumption function could assume any form whatsoever. We could
write, if we liked, C=40+2/3(Y — 40), even though investments should
constantly amount to $10 billion per year.

(ii) Since I=7=10, the propensity to consume cannot be
C=40-+2/3(Y — 40), but must necessarily be C=Y — =Y — 10.

(iiiy If the consumption function is not C=Y — 10, which
obviously depends on consumers’ behavior, then we cannot assume that
investment is equal to $10 billion per year. We surely have the right to
assert that C=40+2/3(Y — 40). However, the immediate result gives
investment 7=1/3(Y — 40).

(iv) Function D=D(Y) necessarily reduces to D=Y. On the
graphs,1¢ the curve of total demand as a function of national income has
to coincide with the 45° line.

The author attempts to determine national income by the equalization
of total demand and the corresponding income. But this criterion,
D=Y, does not differentiate among all possible values of Y. By his
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own definition, whatever the value of national income, it is always equal
to total demand.

Like SAMUELSON, LERNER attempts the impossible, that is, to find
the point of intersection of two coincident curves.

R. G. D. ALLEN

Professor ALLEN’s book, Macro-Economic Theory, a Mathematical
Treatment,™* is based on integral equations (continuous analysis) or on
difference equations (period analysis), by means of which he studies the
time variation of total quantities like Income, Savings, Consumption,
Investment.

His whole system is based upon the hypothesis that national income
depends on economic factors occurring in real time which force its level
up or down until equilibrium is reached. The basic hypothesis could
also be expressed by saying that any disequilibrium affecting national
income would trigger an adjustment process up to a new equilibrium
position. Thus, the level of national income varies in time until the initial
equilibrium is restored.

ALLEN’s view is common to the whole so-called Keynesian dominant
theory.

How does ALLEN explain a possible disequilibrium between total
income Y and the corresponding demand Z? His proof is in two parts.
(1) The difference between demand and income, Z = Y, results from a
lag between the production and spending of national income, without
which quantities Z and Y would coincide. (2) But ALLEN makes two
conflicting assumptions. If no lag is assumed, no difference can arise
between total expenditure and income, so Z=Y. Yet, Z and ¥ can
have different values, Z =~ 7.

1. “The Circular Flow of Income

“Aggregate demand, which we write Z, is made up of consumers’
purchases, investment purchases, government expenditure, and perhaps
other constituents, e.g. external demand. We must be clear at the outset
on the relation between demand Z and income Y on the one hand and
output Q on the other. The relation can be viewed as a conceptual one,
the circular flow of income in the economy; or it can be put in the frame-
work of the aggregates of national income accounting.

“The circular flow of income is illustrated in Fig. 2.1A in purely
schematic terms. It does not matter where we start but we must follow
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the direction of the flow of income. If we start with income Y as received,
then demand Z follows from plans to spend income, by consumers,
business, and government. Demand Z gives rise to output @, the goods
and services produced by business to meet the demand. Finally, from
the proceeds of output, the factors of production receive their reward
and income Y follows; we are back at our starting-point. All this is in
money terms, but usually we fix prices and the fiow is in real terms,
e.g. in terms of the consumption good, or in aggregates at fixed (base)
prices.” (pp. 16-17)

DEMAND
z

()
ROBERTSONIAN LUNDBERGIAN
LAG LAG

INCOME OUTPUT
24

3
OUTPUT-INCOME LAG

Fig. 13

Like SAMUELSON and LERNER, ALLEN clearly states that total demand
Z and national income Y denote the same concept, seen from two oppo-
site standpoints. Nevertheless he contrives to represent them as fwo
vertices of a triangle by introducing one or more lags. ALLEN’s distinc-
tion between Z and Y is governed by the distinction between total demand
corresponding to period ¢ and total demand which corresponds to
another period, z+n. In short, any difference between Y and Z is due
to leads and lags. To illuminate this, we can use SAMUELSON’s original
expression, “saving-investment.” “For the system as a whole, saving and
investment, as observables, are defined as the same thing... In the
above senses, saving and investment may be called for clarity saving-
investment.”2  Likewise, Supply-Demand denotes a single reality.
Apparently, then, the vertices of ALLEN’s triangle stand for one single
variable, ‘Supply-Demand.” Nevertheless, if the triangle cannot be
reduced to a single point, this is because time elapses between succeeding
vertices. All three vertices represent the same variable, Supply-Demand,
but at different time points.
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(Y—2Z)n

ONE-PERIOD

ONE-PERIOD
LAG LAG

(Y—Zpa ONE-ISEE}(IOD (¥ —Z)s2

Fig. 14

On the graph, there are only one-period lags. “The simplest form of
lag, and the one most often taken, is the delay of a single period.” (p. 17)
However, ALLEN poses a zero lag between output and factor payments.
“Taking a zero lag of the third type, we can write output Q and income ¥
interchangeably.” (p. 17)

Now we can conclude the first part of our criticism. We have shown
that Professor ALLEN differentiates between the vertices of his triangle
only by introducing lags. To test this, we have only to omit one lag.
Thus, a zero lag of the third type, between output and factor payments,
results in the fact that @ and ¥ can be written interchangeably. So we
may conclude that when analysis drops all three lags, we are left with
a single point of identity between Y and Z.

In an analysis where all lags are zero, no distinction can be made
between Income and Demand. These two variables are then merely the
opposite sides of one and the same thing, ‘Supply-Demand.’

2. Having presented his triangle, ALLEN studies, several pages

further on, Keynes’ multiplier, when lags are zero.

Since there is no lag of any type, Income and Demand are identical.
As a result, analysis cannot logically distinguish between Y and Z.
If these two quantities are shown on the axes, they all lie on the 45° line.

Therefore, Allens (Fig. 2.6) 12bs ig incorrect, since it permits Z
and Y to diverge. Now these variables are equal to each other, for the
analysis postulates zero lags and therefore logically implies identity of
Demand and Income.

Suppose the two functions to be

C=Co+bY
I=I+dY.
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If coefficients b and d are constants, the functions are linear.

However, the total demand function is of special interest here. This
function is represented on Fig. 2.6 by curve OC. It should have been
represented by the 45° line drawn from origin O. This is because:

1° The sum Co+Jo is necessarily zero. It is true that Y=Co+0Y+
Io+dY. But for Y=0, Co+bY+Io+dY must be equal to 0. There-
fore Co+1Io=0.

2° Since the sum Co+ Jo is equal to zero, only two possibilities remain :

—the consumption function and the investment function include two
constants: Co=1o=0,

—the two constants in the functions add up to zero: Co=— Jo.

3° The sum of coefficients b and d is equal to one, for equation
Y=Co+Io+bY+dY must hold for any value of Y. Hence we must
have b+d=1 (when Y # 0). As a special case, when d is equal to zero,
b is equal to one.

Consequently, function Z=Z(Y) must be written

Z=Cot+Ilo+(b+d)Y.
0 1
Z=Y,

Point P on the diagram is meaningless. Value OM is no more an
equilibrium value of national income than any other value of the variable.
In other words, equality between total supply and total demand is no
criterion of equilibrium. Analyzed by this method, national income
remains entirely indeterminate.

Corollary. Curve OC’ is just as objectionable as curve OC.

“The effect of an increase in the propensity to save (i.e. a decrease in
the propensity to consume) is also traced most easily from Fig. 2.6.
The curve C becomes everywhere less steep and shifts downwards to the
position C’. The equilibrium position becomes P’ and the equilibrium
income level falls from OM to OM’. However, since P'P is the 45° line,
the fall in Y is matched by an equal fall in C and S= Y — C'is unchanged.
This must be so, since S= 4, the given autonomous expenditure. Hence,
if there is a greater propensity to save, the aggregate of saving remains
fixed and it is out of a smaller level of income.” (p. 28)

ALLEN’s example /= Jo implics that there is no induced investment.
Induced incomes are equal to bY. But d being zero, b is equal to 1.
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Therefore the propensity to consume cannot be made to vary; it is
constant. In ALLEN’s hypothesis, where induced investments are zero,
all additional income is necessarily consumed. If increases in income,
A Y, were not always followed by equal consumption increases, identity
Y=Z would be invalidated, which is absurd. In the general case where
induced investments are positive, we find A C+A J=A Y. The sum of
the coefficients, b +d, remains equal to one. This is necessarily so, since
all income is consumed or invested. This is the immediate outcome of
identity Z (or C+I= Y.

Is ALLEN’s mistake to be attributed to the mathematician or to the
economist?

In mathematics, equation Y= C+ 7 can be a condition of equilibrium,
but not in economic analysis. Professor ALLEN holds to the identity of
Income and Expenditures when delays in adjustment (lags) are zero.
“Taking a zero lag of the third type, we can write output Q and income ¥
interchangeably.” Substituting the first lag for the third, we find:
“Taking a zero lag of the first type, we can write income Y and demand Z
interchangeably.” Consequently, symbols Y and Z are interchangeable,
that is, they represent different sides of the same variable. Equation
Y=C+1 or Y=Z is not a condition of equilibrium but an identity, a
fact which ALLEN recognizes perfectly.

From here on, the mathematician and the economist agree. Consump-
tion and investment expenditures are complementary factors in national
income. The sum of expenditures cannot be greater or less than national
income. Hence, function Z=Z(Y) is represented by the 45° line.
National income is thus totally indeterminate. Whatever the form of the
consumption and investment functions, they always add up to Y=C+1L

But an interesting question remains unanswered. Identity of Income
and Demand depends, according to ALLEN’s theory, on the absence of
lags between production and total demand. Can equation

Y=C+I
be considered a condition of equilibrium when lags are positive?
Certainly not. The great economist Dennis H. ROBERTSON was misled
by this very problem.

Dennis H. ROBERTSON

We shall examine: (1) the statement of ROBERTSON’s thesis; (2) the
first criticisms; (3) the exact meaning and scope of the ‘Robertsonian
intervals.’
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I. “I assume the existence of a period of time, to be called a
‘day,” which is finite but nevertheless so short that the income which a
man receives on a given day cannot be allocated during its course to any
particular use. A man’s disposable income—the income about which the
question arises on any particular day as to whether it shall be ‘saved’
or ‘spent’—is thus the income received not on that day but on the
previous one. A man is said to be saving if he spends on consumption
less than his disposable income.”13

If time is divided into small “significant intervals,”¢ equation
Y=C+1Iis no longer an identity, for equality of Income and Expenditures
is no longer necessary.

The income produced during period ¢is ¥:. Resulting from consump-
tion and investment expenditures, income Y: is identical with (C+ 1),
the sum of expenditures for period #. This income is not available in
period 7 but only in period 7+ 1, where the unit represents ROBERTSON’S
“finite and nevertheless rather short space of time.” Expenditures from
income Y: are the consumption and investment of period ¢+1 if, like
consumption, investment is lagged on income.

Obviously the two identities

(C+h=Y:
(CH+Din = Yo

do not produce identity Y¢ = (C+ ).
On the contrary, positive or negative differences may arise between
successive incomes. Thus it is possible to find

Yin=(C+ D1+ Yi=(C+1I):.

Why are incomes of the two periods ¢+ 1 and ¢ different? ROBERTSON
attributes the difference to the behavior of buyers. Income produced
inside period # becomes available in period #+1. Consequently, the
behavior of income holders is such that they spend either (i) all their
available income, or (ii) less than available income, or (iii) more than
available income, the excess purchases being financed by money creation
or by dishoarding.

() Buyers spend their available income and nothing more.

In this case

(C+Dm=Y:= Yeu1.

Incomes from the first and second periods are equal to each other. This
denotes equality between savings and investment. Since buyers spend
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exactly their available income, their net hoarding is zero. All savings
are invested. Equality /=S, then, denotes the dynamic stability of
national income.

(ii) Buyers spend more than their available income.

Hoarding is negative. Inequality 7> S points to increasing income.
Behavior of income holders is such that total demand is greater than
total supply. Excess demand is absorbed when income is stepped up.

(iii) Buyers spend less than their available income.

This signalizes deflation or depression. Net hoarding is positive:
S > 1. The unspent fraction of available income thins out new pro-
duction. We shall see how this works out.

Consumption and investment expenditures for period ¢ determine
the income of this period

Cit+l— Y.
Income produced during ¢ becomes available in ¢+ 1.

produced available
Y; -~ Y

Income available in #+1 is divided between consumption and investment
expenditures and hoarding,.

yepise = p 4+ H.,
Expenditures for period ¢+ 1 determine the income for this period.
Dt+1 - Y}t::_olduced
And, since D, < Y?avwilable

produced produced
ypopuest < Y0 .

Income produced during #+1 is less than the income produced in £.

This drop in the level of national income is explained entirely by the
behavior of income holders, who decide to spend only part of their
available income.

Dennis ROBERTSON’s analysis thus allows the comparative factors of
Supply and Demand to determine the level of national income. Demand
represents the active force which Supply follows passively. Income is
stabilized at a constant level when holders of available income (homes,
businesses, state) push their spending to the exact limit of their current
incomes. Income increases when holders spend more than their available
income, / > S. And Income decreases as soon as a fraction of available
income is withheld from purchases to be set aside as hoardings, S > I.
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KEYNES was one of the first to criticize ROBERTSON. He finds fault in
two respects with the ‘step by step’ analysis.

2. “Furthermore, a man cannot know how much he has ‘saved’
during a given period in Mr. ROBERTSON’s sense unless he knows how
long Mr. ROBERTSON’s technical ‘day’ is... Thus there is no means by which
any of us can tell how much we ‘saved’ last year, until Mr. ROBERTSON
vouchsafes to tell us the length of his technical ‘day.” So I think that for
the plain man, and still more for any practical purpose, Mr. ROBERTSON’S
definition is, if possible, even worse than mine.”1s

The Keynesian definition, as we know, does not recognize inequalities
I> SorI<S. ROBERTSON reacts against identity I = S, since it leaves
no place for the behavior of buyers. To demolish this identity, ROBERTSON
introduces his dynamic analysis, based on a series of so-called significant
intervals. These periods, ‘Robertsonian days,” are of arbitrary length.
But they are vital in differentiating between produced and available
incomes, and consequently between Supply and Demand. Only at this
price can the behavior of buyers affect the level of national income.
Now ROBERTSON wants above all to safeguard the causal character of
macroeconomic analysis. So it appears that variation in national income
is ascribed to the behavior of income holders. If the latter spend all
their income and no more, national income remains constant in time.
But if demands become greater than the total amount of available income,
national income increases. It decreases when available income is not
entirely spent in purchases.

Robertsonian days seemingly make causal analysis possible. Even
if the real length of the chosen periods is not exactly known or if it is
purely conventional, these periods must be introduced into the body of
analysis to preserve its causal character. ROBERTSON’s answer must be
understood in that way. “...1 am not insensible to the force of the ob-
Jections which have been made on the score of the vagueness of the length
of the necessary minimum period of lag (‘day’) assumed.... Inany case
some conception of a lag still seems to me necessary to protect us against
the peril of confounding causes with results...”16

Is KEYNES’ second criticism more conclusive?

“Even if a slump were to last for years and incomes were to fall to
half their previous level, the total excess of Saving over Investment for the
whole period could not in the aggregate exceed half a week’s (day’s) in-
come. Thus... the difference between Investment and his (Mr. ROBERTSON’S)
‘Saving’ can never be large enough to have practical importance, unless
his ‘day’ is a substantial period.”?
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Since ROBERTSON’s analysis covers not only depressions but the total
cycle, KEYNES’ objection is not pertinent. If income actually decreases
by half and then resumes its initial level, the cumulative difference between
savings and investment is zero. However, the successive positive and
negative differences between S and 7 explain the variation of national
income from day to day.

‘days’ 0 1 2 3 4 5 6
produced income 200 150 100 100 150 200
available income 200 150 100 100 150 200

The difference between the sum of available incomes and the sum of
produced incomes is zero, or S — I=0. Yet savings are greater than
investment on days 1 and 2, and investment exceeds saving on days 4
and 5. These differences are ‘Robertsonian causes’ of variation in
level Y, which drops from 200 down to 150 (first day’s hoarding), then
to 100 (second day’s hoarding). After a day’s stabilization, level ¥
rises from 100 to 150 (fourth day’s negative hoarding) and from 150 to
200 (fifth day’s dishoarding).

KEYNES’ basic criticism of ‘step by step’ analysis is found in his
General Theory. But before quoting KEYNES, we can perhaps discover
for ourselves the weakness in ROBERTSON'’s logic.

3. RoBeERTSON is surely free to assume that income is not
immediately available:

produced available
Y; -~ Y7

How could income be spent in the very transaction which produces
it? The lag seems necessary. First (period f), income is produced, and
it is spent consecutively (period ¢+ 1).

ROBERTSON’s whole argument is based on the premise that hoarding
can be positive or negative. If it had to be zero, H = 0, causal analysis
would completely fail, for the behavior of buyers would no longer explain
the difference between income of period f+1 and income of period ¢.
Now hoarding is really logically nil. ROBERTSON starts from KEYNES’
definition of national income, Y= C+I. He alters it slightly in order
to authorize the positive and negative hoarding which he judges vital for
causal analysis. In other words, ROBERTSON accepts KEYNES’ definition 8
but with a proviso that the two terms of equation Y= C+7 should be
attributed to two different periods. Thus Y belongs to period ¢ while
C+1 occurs in period ¢+1.
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CONNECTIONS BETWEEN INCOME AND DEMAND

Keynesian analysis Robertsonian analysis
(C+Isand Y3 (C+Iiand Y
(C+ It and Yin (C+ 1)1 and Y

In ROBERTSON’s analysis, income spent in period 7 for any purchases,
(C+ 1), is the income of the preceding period, Ye—1. In KEYNES analysis,
income spent on the output of period ¢, (C+1):, defines the income of
this same period, Y:.. To avoid any mistaken interpretations, we must
remember that national income is, by definition and in both analyses,
equal to the corresponding expenditures in purchases.

Keynesian analysis
Yi=(C+ 1)
Yin=(C+n
Robertsonian analysis

Yia=(C+I)
Yi=(C+1I)a

Even in ROBERTSON’s analysis, Income has to equal Demand. Step
by step analysis simply shifts the second term of the identity, delaying
it by one period, ‘one day,” with respect to the first term. Therefore
macroeconomic hoarding is necessarily nil even in ROBERTSON’s analysis.

available ——
YE® =D+ Hyy

where Hi+1 = 0. ROBERTSON’s causal analysis is thus completely voided,
for macroeconomic purchases must always be exactly equal to total
available incomes, whatever the behavior of buyers.

RoOBERTSON’s analysis seems less original after a second look at
KEYNES® analysis. The link between Income and Demand should be
sought with respect to a logical rather than a chronological criterion.
Identity Y:=(C-+1I): does not mean that output and demand occur in
the same period. Quantities Y: and (C+1): refer to the output of the
same period ¢, even if demand should occur subsequently.

So the Robertsonian analysis shows up as a special case of KEYNES’.

We must now examine the last sequence of the Robertsonian analysis:

produced
D,y Y70
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This statement is erroneous. Since hoarding cannot be positive or
negative even in ROBERTSON’s analysis, expenditures are necessarily equal
to available income Y1, itself equal to produced income Y: The
sequence D, » ¥P1%™ would yield a constant income in time. We
can only avoid this undesirable result by severing the connection between
expenditure of income produced in period ¢ and production of the new
income in period #+1.

Careful examination of ROBERTSON’s dynamic analysis proves, then,
that expenditure D+ is the other side of the Income produced in period
t. In short, D corresponds to produced income ¥: and not to pro-
duced income Y::1. The logical sequence is the following:

produced available
Yz D — ] YH— 1

available
Y} e )

(52

_Dl +1 { Yfinlxiueed

Fig. 16

The chain is broken between D, and Y?°8"*,  The income produced
in any period cannot result from expenditure made from a former income.
Determination of income YPPP results from the expected demand
relative to Y9 and not from the demand which is the expenditure
Of Y}oroduced.

ROBERTSON’s analysis thus ends in the simple juxtaposition of incomes
produced from day to day, with no apparent causal tie between them.
This causal tie is not to be found in the ‘Robertsonian days’ but in the
‘effective demand’ of KEyNes. “Thus when Mr. ROBERTSON says that
there is an excess of saving over investment, he means literally the same
thing as I mean when I say that income is falling, and the excess of
saving in his sense is exactly equal to the decline of income in my sense.
If it were true that current expectations were always determined by
yesterday’s realised results, to-day’s effective demand would be equal
to yesterday’s income. Thus Mr. ROBERTSON’s method might be regarded
as an alternative attempt to mine (being, perhaps, a first approximation
to it) to make the same distinction, so vital for causal analysis, that I have
tried to make by the contrast between effective demand and income.”19
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is arbitrary, except for the first two terms. The whole chain of induced
incomes lacks basic reality.

AcCkKLEY, a good logician, should have been alarmed by his own
conclusions. The last line of his chart refers to savings in Robertsonian
analysis. ACKLEY judges correctly that ROBERTSON’s analysis is not
based on a psychological propensity. “Specifically, the Robertsonian
definition involves no ‘psychological’ magnitudes at all.” (p. 322)

If equation §=— 10+.25y; could explain national income varia-
tions, this causative factor would be psychological, since 5 is a desired
saving. Psychological quantities should then be the determining factor.
In other words, since ROBERTSON’s analysis includes no psychological
factors, his results should be different from ACKLEY’s, if it be true that
ACKLEY’s analysis is really based on psychological factors. But, on the
chart, ROBERTSON’s analysis gives exactly the same results as ACKLEY’s.
Savings s, add up everyplace to just the same figure as savings 5, as is
apparent when we shift one of the last two lines by one round.

When ACKLEY criticizes RoBerTsON for having found no law of
income variation, since the differences between savings and investment
are the result and not the cause of this variation, this same criticism
can be aimed at his own theory. Both assume that national income varies
in time; they do not prove it.

Before leaving ACKLEY, let us note again how he struggles against
identity Y=C+1I or y=c+i. He does not object to identity between
total supply and demand. He completely credits this identity. “There
are clearly two senses (or more) in which we can speak of an equality
between saving and investment. In the sense in which these terms are
defined for national income accounting purposes, it is clear that saving and
investment must always be identically equal.” (p. 320) Savings equal
investment; for total supply, y, is necessarily equal to total demand, ¢+,

However, ACKLEY would like to have it both ways. On the one hand,
he approves the identity. But on the other, he considers it important to
safeguard equation y=c+i as a condition of equilibrium. For economics
must have a law of adjustment between total supply, Y or y, and total
demand, C+1I or c+i.

How can we reconcile these two apparently contradictory statements?

y=c+1i, condition of equilibrium
y=c+1i, identity
We know that we need only write
y=c+1i, realized quantities: identity
y*=c*+i* virtual quantities: condition of equilibrium.
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Identity can only be broken by analyzing virtual instead of real
quantities. Yet ACKLEY tried another method. He considered it suffi-
cient to introduce desired instead of virtual quantities. Now we have
already shown that the concept of desired savings leads us into a blind
alley. Will the concept of desired investment be more effective? ACKLEY
writes

y=c+i:identity, and
y=c+17: condition of equilibrium

where 7 stands for desired investment.

Original
equili-
brium Eventually
level First approaching
(Before round: Second Third Fourth (New
injection) injection round round round equilibrium)

y 80 84 87 89.25 90.9375 96

¢ (sales) 70 73 7525 76.9375  78.203125 82

¢ {production) 70 70 73 75.25 76.9375 82

I 10 14 14 14 14 14

s (=%) 10 11 11.75  12.3125  12.734375 14

i 10 11 11.75 12,3125 12.734375 14

“In line five, we show saving, which is, it will be noted, the same
whether defined in the national income sense or as ‘desired’ saving.
This is so because we assumed away (for this example) any lag between
income change and consumption change, that is, any possible difference
between desires and their fulfillment. But it is clear, by comparison with
the investment figures in row three, that there is divergence between s
and 7 except at equilibrium. This is because the investment figures relate
not to actual, realized investment (in the national income sense) but to
planned or intended investment. (This is why we have introduced the
bar above the symbol.) Actual investment is shown in row six. It
includes the change in inventories (as we do in national income account-
ing) whether this change was an intended, deliberate change, or whether
—as in this case—the inventory change is an accidental result of a rise
in demand which producers did not expect and had therefore not prepared
for. Once again, there can be no escaping the equality of s and 7 at each
and every point in the process, equilibrium or no equilibrium. But it is
also not meaningless to talk about a difference between saving and
investment (defining investment now in a different way) and their equality
as a condition of equilibrium.” (p. 323)

In attempting to change identity y=c-+i into a condition of equili-
brium, ACKLEY not only holds to it but he adds a second identity, ¢ +1=y.
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The chart below shows two identities y=c+i and y=c+1.

Real

incomes 80 84 87 89.25 90.9375 96

cti=y 70 73 7525  76.9375 78203125 82
+10 +11 +1175 +123125 +12.734375 +14
80 84 87 89.25 90.9375 96

c+i=y 7 70 73 75.25 76.9375 82
+10 +14 +14 +14 +14 +14
80 84 87 89.25 90.9375 9

The two equations y=c+i{ and y=c¢+7 are in force for any value
of y and not only for equilibrium values y=_80 and y=96.

ACKLEY’s two consumptions, consumption (sales) and consumption
(production), far from ridding us of an unwanted identity, land us
instead with two.

¢ (sales)+i = ¢ (production) +i=y

The distinction between realized investment 7 and desired investment
7 degenerates into the distinction between the two consumptions:

i=y— c (sales)
=y — ¢ (production)

1° It is correct to distinguish between the two consumptions, ¢ (pro-
duction) and ¢ (sales). We can write ¢’ for the real output of consump-
tion goods and ¢ for the final sale of these goods.

2° In the same way i (production) and i (sales) can be differentiated.
AckKLEY does not do this in his chart. When he opposes realized invest-
ment to desired investment, he winds up again with the simple distinction
between the two consumptions, ¢ and ¢':

i —i"=c (production) — ¢ (sales).

3° Now the two consumptions ¢ and ¢’ are realized quantities.
Therefore they must be equal to each other.

c=¢

More generally,
c+i=c +i'.
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The above equivalence results from y = ¢+, for y is the supply of
real output, subdivided into supply of consumption goods ¢” and supply
of investment goods 7',

Note that ACKLEY is fully aware of the two identities ¢ = ¢’ and
i=1i". In his chart, i stands for both i and i". On the other hand, c is
always equal to ¢". To show this, all we have to do is shift consumption
(production) one round relative to consumption (sales).

4° Lastly, we can demonstrate that ACKLEY never at any time writes
equation y=c+i/ as a condition of equilibrium. The substitution of
desired investment for realized investment has no effect, for equation
y=c+1is not a condition of equilibrium either.

Take the income of any period, of the second round, for instance. It
is equal to 87.

How far does consumption account for this income? The answer
seems to depend on our definition of consumption. Must we reckon
with consumption (production) or consumption (sales)?

ACKLEY writes income with a small letter, since he intends to treat
real and not nominal income. Therefore we can say straight off that the
relevant variable is consumption (production).

Accordingly, in the second round, consumption accounts for 73 out
of the 87 income units.

However, instead of consumption (production), we can still use
consumption (sales). Given identity ¢’ =¢, the result must remain
unchanged. Nevertheless we have to watch our step. Only sales of
consumption goods produced in this same period must be counted, even
if' these occur in another period. Since consumption (sales) precede
output by one period, second-round consumption (sales) equal 73 units.

Whether we use consumption (production) or consumption (sales),
the result is the following:

consumption (second period) =73 units.

ACKLEY’s mistake shows up immediately on the line of realized
investment. In the second round, realized investment equals income
(87) minus consumption (73), that is, 14 and not 11.75. In all rounds
except the last, figures for realized investment must be corrected. They
must always be equal to the value of desired investment.

5. Increase of income as presented in the first line of the chart is
completely unjustified. It cannot be derived from any known law.

No force of adjustment can be found in the supposed disparity
between realized and desired investment. By ACKLEY’s own analysis,
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logically worked out, no difference can arise between these quantities.
How would a gap open up between consumption (production) ¢’
and consumption (sales) ¢? Identity of ¢’ and ¢ inevitably results from
identity y = c+1i, or identity ¢’ +i' = ¢+ 1.
Again, the time trend of income toward its ‘equilibrium value’ is
pure fiction, for any value of y in series

84, 87, 89.25, 90.9375, ..., 96

is as ‘balanced’ as any other.

ACKLEY’s analysis is, then, kinematic and not dynamic. With no
valid explanation, he assumes successive incomes in increasing order.
He could just as well have assumed a constant or a decreasing income.
Even if income varies erratically, identities

d=c
=i
y=c+i

hold firm under the wildest assumptions.

*
* *

Before concluding our criticism of ACKLEY, we shall review some
elementary propositions.

1. Equation Y=C+1 or y=c+1i is an identity. It is solved for any
value of national income, irrespective of the distinction between desired
and realized quantities.

2. Determination of the so-called dynamic equilibrium value of
national income is obviously unthinkable under these conditions. For
what single value of income is Y equal to C+1? This question is purely
nonsensical. Any value of Y is compatible with equality between Y
and C+1.

Equality y=c+i as a condition of equilibrium must be the product
of an entirely new definition of total supply and total demand.

3. Like all authors of the dominant school, Ackley bases income
analysis on the supposed price theory analogy. (See p. 320)

On the strength of this analogy, why does ACKLEY have to distinguish
between desired quantities, § and 7, and realized quantities, s and i?

In price theory, distinction between realized and desired supply and

demand has no meaning. All offers and all demands, even in response



