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Abstract

TheReview of Political EconomROPE) welcomed the year 2009 with an issue ircivthe
first two articles use an interesting yet not vieopular modeling framework, namely the
aggregate demand/aggregate supply (D/Z) model €bapter 3 of Keynes'General

Theory Unfortunately, as | intend to show in this papkee, interpretations of Keynes’s D/Z-
model proposed by these two articles contradidh @flter. To resolve this unsatisfactory
state of affairs, | will offer an evaluation of vehi of the two interpretations is more in line

with Keynes’s own suggestions.



1. Introduction

In Chapter 3 of th&eneral TheoryKeynes develops a macroeconomic model in whiah tw
functions, which he calls D and Z, determine thkine of aggregate employment at their
point of intersection. Keynes (1936, p. 25) namelseZAggregate Supply FunctigrD the
‘Aggregate Demand Functigrand their point of intersectiornhe effective demahdince
Keynes (1936, p. 89) makes it clear that “(t)hemate object of our analysis is to discover
what determines the volume of employment”, Chaptean be assumed to contain important
insights. Yet the mainstream interpretation of Kesghas largely ignored the D/Z-analysis of
Chapter 3, concentrating on Hicks's (1937) IS/LMdwbinstead (cf. King, 1994)Even

some influential post-Keynesians — like Lavoie (2Q0@or instance — have argued in favor of
scrapping the D/Z-model so that it would becomeeeds recast Keynes’s most valuable
insights in models which are more amenable to adepaudience. Yet the D/Z-model has
soldiered on; and it has even experienced a figleissance’ recently in tiieeview of
Political EconomyROPE), where the first two articles of the 20@@ume engage in D/Z-
analysis (Allain, 2009, Palacio-Vera, 2009).

But have these two articles — taken together yreathdered a service to the D/Z-model? |
would answer this question in the negative sincatwillain and Palacio-Vera write about D
and Z is inconsistent with one another. This waldemonstrated in the next section. If
divergent or even contradictory interpretations ofodel can co-exist in adjacent articles of
the same journal, then Lavoie (2003) is probalgitrthat such a model is too complicated or
too opaque to be useful. However, neither Allain Palacio-Vera can of course be blamed
for someone else offering an interpretation thgiades from their own. Still, logic dictates
that if two interpretations contradict each otltleen at most one of them can correspond to
the object of interpretation — in this case, Keysi#iseory. Section 3 below will therefore

confront Allain’s and Palacio-Vera's interpretatsoof the D/Z-model with Keynes’s own



writings in order to find out which of the two impgetations is more adequate. Section 4

concludes.

2. Allain and Palacio-Veraon D and Z

As a first step, let’s take a look at the graphre@lresentation of the D/Z-model given by

Allain (2009) and Palacio-Vera (2009), respectiv&gynes does not draw any curves in

Chapter 3 of th&eneral Theoryso the shapes and positions of D and Z have ioféeed

from his text. Figures 1 and 2 below are reprodweattly as they appear in Allain’s and

Palacio-Vera’s articles. If we compare them, waasoboth similarities and differences.

These are listed in Table 1.

Expected
revenue (£)
Desand
expenditure (D)

| Gross

.J‘!---- . -
L[ profis ____,.-J"" wN+ F
__/';u N
./‘-
L
.”/-- -

1- Wage bill

Ny M Employment

Figure 1. Keynes'’s aggregate supply and demand modgilgure 2. Aggregate supply and demand functions

(Palacio-Vera, 2009, p. 26)

(Allain, 2009, p. 9)

Table 1.Similarities and differences between Figures 12and

Similarities
« Employment (N) is at the horizontal axis.
* Zand D are at the vertical axis.
e Zis convex and a function of employment.

* Dis concave.

Differences
The figures give different additional details,
for instance the wage bill line in Figure 1.
Only Allain notes that D is a function of
employment (plus a parametéj.
Allain’s D-curve goes through the origin,
whereas Palacio-Vera’s D-curve has the

positive intercept ‘F'.




Now that we know how the curves look like, we camtto the more important question of
what they are supposed to signify. Here we hawvhstiinguish between Allain’s and Palacio-
Vera’s presentations.

Allain (2009) starts from a microeconomic perspextHe attributes to Keynes the notions
of perfect competition, diminishing marginal retsirend profit-maximizing firmé These are
the familiar (neo-) classical supply-side assumgjdrom which the supply function of the
representative firm — Allain calls 2t — arisesz is the mathematical product of a price and the
production quantity; of the representative firm. Production is a funttod employment;
(only). The price component implicit @ Allain (2009, p. 7) calls the ‘expected unit ptice
pi%, but he makes clear thaf is not a single price that entrepreneteally expects for a unit
of output for a given selling period but a rangeoiceivable prices which stem from profit
maximization. The first-order condition resultingrn profit maximization can be rewritten
as:

w e 3
1 =p|'
q'(n)

Therefore, withw given, p;® shows for each; the price that would maximize profits if it was
expected. Which of the multitude of conceivablefiprmaximizing pricesreally is expected,
cannot be answered by looking at fhdunction alone. The entrepreneur has to form an

expectation concerning the price for his or hedpat the market will accept. Allain (2009, p.
7) denotes this price g8°. p° is the price component implicit in tlie-function, in other
words, there is a differer&. -function for eachp®. Through intersecting with, &i picks, so

to speak, the ‘righth® and corresponding on thez -function? Altogether,z can be written

as:

- W anm = 5
4 qi.(n)Q(r.‘) @(n)



The individualz -curves can be aggregated straightforwardly talytieé macroeconomic Z-
curve (cf. Allain, 2009, p. 8 and already Davidsb962).

Allain’s micro-perspective carries over to the dewhaide. Thel -function has already
been introduced. It shows the demand an entreprexgects for his or her output for the
period ahead. Whereas the price impliciimaries oven;, the price implicit ind; doesn'’t.

What is important is that for Allair, is something that the producers are concernedtabou
not the buyersd; is (nominal) demand for the output of an indivitiilem as expected by the
entrepreneur. The individud] -functions can also be aggregated (summed) stfargfardly,
according to Allain (2009, p. 9), which yields tlmacroeconomic ‘aggregate demand
function’ D = f(N). Again, D shows aggregate demasdexpected by the entrepreneurs for
different levels of employment, hence the expeatatiparameteé in Figure 2.

Allain (2009, p. 9) writes that the “concavity [Df is derived from the decrease of
marginal returns”. This probably needs an explamatit means that because of diminishing
returns, the second derivative of the aggregatdymtton function is negative (cf. Amadeo,
1989, p. 105). Therefore, the aggregate produdtination is concave in the output,
employment space. Entrepreneurs will expect agtgetmand to grow in line with output
(income) so that the ‘real’ component of D will les& negative second derivative with respect
to N, too. This ‘real’ component has to be mulggliby the expected market (or ‘demand’)
price level, which is constant for each D. Altog®tlthis results in a concave D-function.

The point of intersection of D and Z (poift in Figure 2) gives the expected proceeds (on

D) that are profit-maximizing (because they are als Z). Therefore, the corresponding

output quantity will be supplied, and employmeni b atN .

Now let's compare this with Palacio-Vera’s versibie writes (2009, p. 25):

“(T)here will be a systematic relationship between the number of workers (N)
that firms want to hire and the expected total volume of sales (Z). This

relationship is called the aggregate supply curve and is drawn as the Z-curve in



Figure 1. It is upward sloping because the more firms expect to sell, the larger

the number of workers firms will want to hire.”

Apparently, Palacio-Vera calls ‘Z" what Allain caliD’, namely expected proceeds. His
statement resembles a production-function stylaraemt: larger sales imply a larger
production which means that more workers are neeli@d seems to correspond to Allain’s
description of D as the output quantity valuedxqiteeted market prices. The differences
between Allain and Palacio-Vera over Z may notuiestgantial, however. Shortly after his
introduction of Z, Palacio-Vera quotes Vickers (IR8vho makes it clear that Z describes,
not expected proceeds, but “the total money prac#®at producemiust be abléo expect
from the sale of output to make the employment @ésignated number of workers
economically worthwhile, or to provide profit maxiation...” (Vickers, 1987, p. 87,
emphasis added). This resembles more Allain’s digfinof Z as showing for each N the
proceeds that would maximize profits if they wexpected. We know that for Allain, D
determines which of these notional profit-maximgproceed levels is really expected. So

what does D signify for Palacio-Vera? He writesQ20p. 26):

“(A)t any level of employment, the sum of expenditures by all these sectors
[households, the government, foreigners, and firms| on goods and services
produced domestically is called aggregate demand. ... (W)e may assume that, in
general, total spending grows as employment expands. As a result, the aggregate

demand curve or D-curve is also upward sloping as in Figure 1.”

Palacio-Vera makes it perfectly clear that, for hine D-curve showactualaggregate
demand. There is no expectation-building invol@ds something the buyers decide on; it's
actual expenditure, not expenditure as expectatidproducers. Now while the differences
between him and Allain concerning Z may be lessortgnt (although I think they still are, as

| will argue in the next section), there can bealoabt that the two articles are inconsistent



with one another with respect to D. As will be renfiered, Allain’s ‘aggregate demand

function’ shows entrepreneurs’ demand expectatidieswrites (2009, pp. 2-3):

“On the one hand, the aggregate demand function (D) proceeds from the
entrepreneurs who wonder about their outputs without any consideration for
the macroeconomic level. On the other hand, the global expenditure function
(E) takes into account, at the macroeconomic level, the propensity to consume
and the inducement to invest. In this article, we show that these two functions

cannot be combined into one unified function.”

Clearly, Palacio-Vera’s D-function is called ‘E’ Bylain, who sets himself the task to “prove
that the latter [the E-function] cannot have a gighape in the Z, N space as it depends on
money income rather than on employment (Allain, 200 5). So if Palacio-Vera’'s D-curve

is impossible to draw in Allain’s version of theZfmodel, then we have a plain contradiction
between the two articles. The question then arigesh of the two versions of the D/Z-model
—if any — can claim to be in line with Keynes’sgimal contribution. The next section will try

to answer this question.

3. Allain, Palacio-Vera, and Keynes

Keynes writes in Chapter 3 of tBeneral TheoryfKeynes, 1936, pp. 24-25):

“(T)he aggregate supply price of the output of a given amount of employment is
the expectation of proceeds which will just make it worth the while of the
entrepreneur to give that employment. ... Let Z be the aggregate supply price of
the output from employing N men, the relationship between Z and N being
written Z = @N), which can be called the .Aggregate Supply Function. Similarly, let

D be the proceeds which entrepreneurs expect to receive from the employment



of N men, the relationship between D and N being written D = AN), which can

be called the Aggregate Demand Function.”

Given that Keynes held profit-maximization to be fiim’s objective’ the ‘worth-while’
employment must be the profit-maximizing employm@&d for each N, the Z-function gives
the proceeds that would maximize profits if theyavexpected. D gives the proceeds that the
entrepreneurs really expect for each N. D doegivetactual proceeds. Therefore, Palacio-
Vera’s version of the D/Z-model is not in line wiieynes’s own presentation of it.

The reason why Palacio-Vera’s version of the D/Zdeias at odds with Keynes’s own
version can be found in the introduction to hisgrafhere he writes that he will introduce
the D/Z-model — he calls it ‘AS-AD model’, which umfortunate since this term is normally
reserved for the well-known neoclassical synthesgel — “as elaborated by Weintraub and
Davidson” (Palacio-Vera, 2009, p. 25). As | havguad in detail elsewhere (Hartwig, 2007),
Sidney Weintraub and Paul Davidson — although #reyto be lauded for having rescued the
D/Z-model from oblivion — have in fact introducdtetmis-interpretation of the D/Z-model
that Palacio-Vera subscribes to. In short, thisimtisrpretation consists in first mixing up
Keynes’s D and Z-curves into Z so that the lattranly shows the profit-maximizing
proceeds for each N, but also the expected proc&édsis tantamount to assuming that,
despite competition, the entrepreneurs expectub®mmers to automatically spend the profit-
maximizing sums at each N. Keynes'’s D-curve, thashéirged of content, is re-charged by
contending that it signifies actual demand, althotigs contention has no textual basis in
Chapter 3 of th&eneral Theory

Allain, for his part, remains true to Keynes’s odepiction of Z as a benchmark that
shows the notional profit-maximizing proceeds ah® @s showing what entrepreneurs think
customers really will spend. To illustrate the eliince between the two approaches, we can
take Palacio-Vera's (2009, p. 26) description oawmappens at employment leveliN
Figure 1. He writes that firms expect a sales le¥é&l;, which is lower than actual demand D

8



so that firms are caught by surprise. They havdymred too little and will increase their
production level (probably during the next prodactperiod, although Palacio-Vera remains
largely silent on dynamic aspects that are the rffwins of Allain’s contribution). In Allain’s
approach, the situation just described could nppba because firms always produce at point
E (or E, respectively). As was mentioned, for Palacio-Vataoints on Z are both profit-
maximizing and ‘expected’, whereas this is truedoly one point E) in Allain’s

interpretation of the D/Z-model. The latter intextation is certainly more in line with

Chapter 3 of th&eneral Theorghan the former.

This does not mean, however, that | agree withyeaspect of Allain’s account of the
D/Z-model and principle of effective demand. Ldtave another look at the individual firm’s
demand functiond), for instance. In his Figure 1, Allain draws-curves as concave, just
like their macroeconomic counterpart (D) that weggroduced above in Figure 2. But the
question is why. The intuition that a constant dedharice level multiplied by a production
quantity that is subject to diminishing returnslwiéld a concave curve is correct for the
macro level. But let’s not forget that for the imidiual firm, thed; -curve is supposed to show
how much demand in money terms the entrepreneuexjaect. The horizontal axis of the
diagram is labeled;, which is the employment in his or her firm. Sthe demand an
entrepreneur can expect for his or her outputyekdpendent on (a positive function of) the
number of people he or she employs — as a cortzawarve would imply? Probably not
outside very large enterprises — Henry Ford is ¢iones reported to have hired workers
because their income would allow them to buy Fend.cTherefore, Parrinello (1980, pp. 68-
70) and Wells (1987, p. 512) draw the firm’s D-auig) as a horizontal line. If it cannot be
established that the firm’s D-curve)(is concave, it follows that Allain (2009, p. 9)too
rash to assert that the firms’ curves can simplguramed to yield a concave macroeconomic
D-curve. Also, he may be too rash to assert — atobe repeatedly (for instance also in the

guote given above) — that “it is absolutely usetessssume that entrepreneurs form



expectations about the global expenditure of tlomemy; the assumption that they
concentrate on their own affairs is amply suffitcig@llain, 2009, p. 21). | think that this is
the opposite of the truth. In Chapter 20 of @eneral TheoryKeynes (1936, p. 280)
explicitly recognizes that the employment indivitifsans will give is a function ototal
effective demand. This is only natural. When amepreneur forms an expectation about how
much demand will be forthcoming to his or her fiime, or she will have to consider whether
times are good or bad for the overall economy. &loee, the employment decision of
individual firms will depend on total effective damd (which is an expected magnitude). In
my earlier contributions (cf. fn. 4), I've tried &stablish that when entrepreneurs relate
employment in their own firms to expected overatipboyment, concave, -curves will
emerge. These could then indeed be summed togiebthcave macroeconomic D-curve.
Recognizing that entrepreneurs do not ‘concentratiheir own affairs’ but are concerned
with the state of the macro-economy also solveshengroblem of Allain’s reconstruction of
the D/Z-model: the missing intercept of D. In Cleai of theGeneral TheoryKeynes
distinguishes between two components of D, whichdils D and . D; designates
expected consumption demand and is, according yod&(1936, pp. 28-29) a function of

employment (y(N) ). Although he does not say it directly, from whatwrites on p. 30 of

the General Theoryt is clear that Keynes regarded expected investiemand (B) notto

be a function of employment (cf. also Chick, 198367). This means that if we dravgiD

the Z/D, N space of Figures 1 and 2, it should her&ontal line — with the concave D
curve set on top of it The aggregate D-curve would thus look like Palagioa’s curve in
Figure 1 — only that Palacio-Vera gives the wroegsons for the positive intercept. For him,
the intercept is not equal to expected investmepéditure but to firms’ interest payments
(F), which are fixed costs for them. This is sodaese Palacio-Vera mistakes D for showing,
not expected, but actual expenditure which dependacome. Rentiers’ income does not

vary with employment, hence the intercept.
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This concludes my critique of Allain’s and Palasiera’s views of Keynes’s D/Z-model.
Yet there are two more issues that need to be s8ecll The first issue concerns the definition
of the term ‘effective demand’, which is not indimith Keynes’s own definition in both
ROPE contributions. As was mentioned in the intadidun, Keynes calls the point of
intersection of D and zhe effective demahdsince Z is a notional and D an expectational
function, effective demand is so to speak an egpectal equilibrium. The D/Z-model is
designed to explain how, under conditions of uraety, entrepreneurs arrive at their
decision how much to produce and how many worleesiploy. It's a model of supply,
rather than demand. Therefore, Victoria Chick (19835) was right to point out: “Effective
demand is an unfortunate term, for it really reterthe output that will beupplied in
general there is no assurance that it will alsddreanded.” Palacio-Vera (2009, p. 27), on
the other hand, thinks that “the point of effectdaamand represents an equilibrium level of
spending where firms’ expectations are just beutifijled ...” That's precisely wrong.
Entrepreneurs’ expectation formation under uncetyatould rather lead to a level of supply
that deviates from customers’ demand. Allain’s n@incern is the adjustment process that
sets in in such a situation. Given that his rerpretation of the D/Z-model is largely correct,
it is curious that his definition of effective denthisn’t. He uses the term more in the sense of
‘actual demand’, as is evidenced by the aim helsatself for his paper, namely to “verify
thatThe General Theorgrovides a coherent framework to analyse the gkam dynamics
... which lead entrepreneurs to produce the leveutfhut consistent with effective demand”
(Allain, 2009, p. 4). In Keynes's sense of the teeffective demand’ islwaysconsistent
with the level of output.

The second and final issue concerns Palacio-Veeaisterpretation of Keynes’s
production function. | fully agree with Palacio-\aethat the concept of an aggregate
production function is an important tenet of Keysasacro-theory, despite the fact that there

are passages in tleneral Theoryfor instance on pp. 38-40) where Keynes seems to

11



dismiss the concept.However, Keynes nowhere in tleneral Theoryses the production
function with two variable inputs (labor and cafjifdalacio-Vera proposes. Instead, Keynes
strictly adheres to the marginal productivity theof one fixed factor (capital) and one
variable factor (labor), and — unlike in Palacior&/s article — every single application of the
differential calculus in th&eneral Theoryefers to a total derivative, not a partial detive
Authors such as Brady (1994a, 1994b, 1995), Har(20§0), and Ambrosi (2003, 2008)
have argued that Keynes’s adoption of the margir@uctivity theory with fixed capital and
variable labor was part of a research strategyhithivKkeynes aimed at modeling the supply
side of the economy the same way as Pigou (1938),was the then leading (neo-) classical
theorist. By doing so, Keynes could direct the sgadattention towards the demand-side
differences between him and the ‘classics’. Sevamabkages in th@eneral Theorgupport

this view, for instance Keynes (1936, p. 89), draldppendix to Chapter 19. Whether one
chooses to stick to Keynes’s production functiothwaine variable factor or to allow for two
variable factors can have severe consequencesdanterpretation of th&eneral Theoryas

the controversy between Hayes (2007, 2008) andnitpend Brady (2008) has shown.

4. Conclusion

The aim of this paper it is to resolve contradictidetween two articles recently published in
the Review of Political Economgoncerning Keynes’s D/Z-model and principle okefive
demand. Since the tenor of the paper has beerr @theal, it is apposite to conclude by
summarizing what | believe to be the major meritéhe two articles.

First, apart from a couple of squabbles, | basicadjree with Allain’s (2009) re-
interpretation of Chapter 3 of tié&eneral Theoryespecially with his emphasis that D refers
to demancdexpectation®f entrepreneurs which normally will not be meteality. His
analysis of the short-term adjustment dynamicsasef unfulfilled expectations and his

insight that — contrary to the familiar Keynesigmantity reactions’ — it's either the price

12



level or the stock of inventories that does theisimjent job resonates well with my own
earlier attempts to clarify these issues (partrityldartwig, 2004a, 2006).

Second, Palacio-Vera’s (2009) contribution isr#eresting effort to advance the
Weintraub-Davidson line of interpreting the prineipf effective demand. The results of his
technically challenging comparative static analggiem plausible to me, yet — and this |
would underline — this analysis has much less re&soefer to Keynes than Palacio-Vera

claims.
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Footnotes

! Hicks originally called the two curves S| and lHut the notation IS/LM eventually became accepted.

% This is slightly off the mark. Although it is trutaat Keynes's acceptance of the ‘first classiaastplate’
(Keynes, 1936, pp. 17-18) implies the adoptionhe&f heo-classical supply-side assumptions of pekaw,
profit-maximization, and decreasing marginal resutm labor (cf., among others, Roberts, 1978, Kpeh980,
Amadeo, 1989, and Palley, 1997), ‘perfect compmetitgoes beyond this to imply firms facing perfgatlastic
demand. In fact, to insinuate that Keynes assunextegly elastic demand would contradict the idda o
entrepreneurs forming ex ante expectations comgrdemand, but this is an idea that Allain defe(wme
below). Curiously enough, Casarosa (1981) — wholaii\includes in his list of references — points thut. It is
more to the point to attribute to Keynes the mdegilhle (Marshallian) concept of ‘free competitian'stead of
perfect competition.

3 Allain’s (2009, p. 7) notation. w = money wageergfThe other symbols have already been introdjiced.

*| have argued repeatedly (Hartwig, 2000, 200484802006, 2007) that it would have been clearkeifnes
(1936, pp. 24-5) had called the price componergrait in the Z curve the ‘supply price’ — and haataclear
that it is thenotional profit-maximizing price — and the price componierent in the D curve the ‘demand
price’ — and had made clear that this is the pitie¢ entrepreneurs really expect. The use of threl vexpected’
by Keynes for both prices has produced confusion.

® Allain (2009), in his Figure 1, draws tlecurve as convex just like its macroeconomic coyate Z that was
reproduced above in Figure 2. He does not subatarttie convex form of the curve, however. Davidson
(1962) shows that may be linear, even under diminishing returns esiélng on the production function (cf.
also Vickers, 1987). To establish the convex fofm ¢and Z), one has to make additional assumptianms, f
instance that the profit share rises with employtmen

® «(E)ntrepreneurs will endeavor to fix the amoufiemployment at the level which they expect to mse the
excess of the proceeds over the factor cost” (Keybh@36, pp. 24-25).

" Curiously enough, Palacio-Vera repeatedly citesksfis (1987), who distinguishes sharply between the
‘producers’ expected demand curve’ and the ‘aggeedamand curve'.

® To make this plain: the, -curve is not a production function. It is not saped to depict that more people are
needed to produce more output. The concavity ofrtheroD-curve has been established by assuming that
aggregate demand can be expected to grow in litteagigregate production. This assumption is unwiaech

for the firm level. A firm can hire a lot of peopdéad produce a lot of output only to learn thatethie no
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demand for that output. That's exactly the reashy thie entrepreneur tries to estimate ex ante hashm
demand might be forthcoming. This demand expectdtl) is not a function of the employment in his or her
own firm.

° It's the entrepreneurs in the consumption-goodtsavho have to form expectations about the level
investment spending in order to calculate how ndedmand will be forthcoming to them through the niplitr
mechanism (cf. Hartwig, 2004a, 2006, 2008).

19 Whether Keynes regarded the concept of aggregapeipas admissible has recently been at issueckeetw

Hayes (2007, 2008) and Hartwig and Brady (2008).
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