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Abstract 

Keynes introduces the term ‘effective demand’ in chapter 3 of the General Theory as desig-

nating the point of intersection of two functions: the ‘aggregate demand function’ (D) and the 

‘aggregate supply function’ (Z). For the first time in the literature, I here specify exact func-

tional forms for the D and Z functions and run numerical simulations which allow to study the 

comparative statics of the model in the face of various ‘shocks’. The demonstration of how 

the D/Z model actually works will hopefully prove useful for future students of the economics 

of Keynes. 
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1. Introduction 

Effective demand is a nasty subject. So much ink has been spilled over it already and still you 

cannot be sure what your colleague means when she uses the term. Most people probably 

think of effective demand as suggesting that aggregate demand determines aggregate supply 

as in Samuelson’s model of the ‘Keynesian Cross’. The ‘Keynesian Cross’ does not feature in 

the General Theory (Keynes 1936), however. In that book, Keynes introduces the term ‘effec-

tive demand’ in chapter 3 as designating the point of intersection of two functions: the ‘aggre-

gate demand function’ (D) and the ‘aggregate supply function’ (Z). The mainstream interpre-

tation of Keynes has largely ignored the D/Z model of chapter 3, concentrating on Hicks’s 

(1937) IS/LM model instead. It is the founding co-editors of the Journal of Post Keynesian 

Economics, Sidney Weintraub and Paul Davidson, who share the merit of having rescued 

Keynes’s D/Z analysis from oblivion.3 Still, however, controversy persists over the correct 

interpretation of the chapter 3 model. 

My aim in this paper is not to recapitulate earlier debates over the correct interpretation of 

Keynes’s D/Z model.4 Rather, my aim is to demonstrate that the interpretation I have advo-

cated in these debates allows for writing down explicit equations for the Z and D curves and 

setting the model in dynamic motion. It will thereby be possible to simulate equilibria of the 

whole model and to conduct comparative static exercises in the face of various ‘shocks’. This 

has never been done in the earlier literature,5 although it is very useful because it proves that 

the D/Z model actually works.6 The classroom, where students are taught the economics of 

Keynes, is thus the place the present paper ultimately targets.7  

The paper is organized as follows. The next section summarizes the interpretation of 

Keynes’s chapter 3 model underlying the simulations, and section 3 presents the latter. Sec-

tion 4 concludes.  

 

————————— 
3 See Weintraub (1958), Davidson and Smolensky (1964) and Davidson (1978, 1994, 2002). King (1994) scrutinizes the early stages of 
non-Post Keynesian aggregate supply and demand analysis. “To conclude that there was some confusion about aggregate supply and 
demand analysis in the early 1950s would be a grotesque understatement”, he sums up (p. 14). 
4 Some recent contributions to this debate include Hayes (2007a, 2007b, 2008), Hartwig and Brady (2008), Allain (2009), Palacio-Vera 
(2009), Ambrosi (2011), Hartwig (2011), Allain et al. (2013), Allain (2013), Hartwig (2013) and Hayes (2013).  
5 There exists a literature (including Chick 1983, Galbraith and Darity 2005 and Lawlor 2008) which has formalized Keynes’s D/Z model. 
But never before have exact functional forms for the D and Z functions been specified and shocks to model equilibria been simulated. 
6 This has been questioned by Lavoie (2003), for instance. 
7 Hagemann (2010) recollects that the D/Z model – which he calls the ‘fish diagram’ – had a very limited appeal for students in Paul Da-
vidson’s course ‘Money and Banking’ at the Graduate Faculty of the New School for Social Research in 1986 when Hagemann was a 
Visiting Professor there. To improve the didactics of that model is thus an important task. 
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2. Keynes’s model of effective demand  

In chapter 3 of the General Theory, Keynes develops the principle of effective demand in the 

context of a thought experiment by entrepreneurs, who aim at maximizing profit. To under-

stand the principle, it is important to visualize the economic process as a sequence of produc-

tion periods. Entrepreneurs plan for a certain period of the future and are bound by their deci-

sions until the end of the period. The principle of effective demand is what guides their plan-

ning. To simplify the exposition, let us assume that the individual plans can be aggregated 

straightforwardly and that the planning period is the same for all entrepreneurs. 

Keynes models the entrepreneurs’ planning task in terms of two functions, the ‘aggregate 

supply function’ (Z) and the ‘aggregate demand function’ (D). Z is “the aggregate supply 

price of the output from employing N men” (Keynes 1936: 25). The aggregate supply price is 

defined by Keynes as “the expectation of proceeds which will just make it worth the while of 

the entrepreneur to give that employment” (Keynes 1936: 24).   

Keynes defines Z as the product of an aggregate price and output component. The latter, 

the ‘output of N men’, we can identify as net value added8 (which is dependent on employ-

ment). Keynes uses the symbol ‘O’ for aggregate output in chapter 21 of the General Theory, 

but I prefer the more familiar expression Y(N) for the aggregate production function.9 The 

price level implicit in Keynes’s aggregate supply function, Ps, must have the property that the 

proceeds it generates “will just make it worth the while of the entrepreneurs to give that em-

ployment” – in other words, Ps must be the profit-maximizing price level. With respect to the 

micro-foundations of aggregate supply, the General Theory does not part company with the 

(neo)classical approach. Therefore, Keynes (1973: 24-25) takes it for granted that the “entre-

————————— 
8 Not gross value added because Keynes subtracts what he calls ‘user cost’ – the sum of intermediate consumption and depreciation 
allowances – from gross output in the aggregate (see Keynes 1936: 23-24). Curiously, on p. 299 of the General Theory, Keynes writes that 
effective demand corresponds to “gross, not net, income” which indicates that he was willing to include the depreciation part of the user 
cost in D and Z. For the purpose of this paper it makes no difference whether Y(N) stands for gross or net value added. 
9 Some (post-Keynesian) economists, e.g. Shaik (1974), Felipe and Fisher (2003) and Felipe and McCombie (2006), have criticized ag-
gregate production functions, mainly for including ‘K’ as a measure of physical capital despite known measurement problems and the 
Cambridge (UK) ‘capital critique’.  Keynes, who sympathized with “the pre-classical doctrine that everything is produced by labour” 
(Keynes 1936: 213, emphasis in the original) and therefore regarded “labour […] as the sole factor of production” (ibid.: 213-214), did not 
include physical capital in his production function. The latter is therefore not much affected by the above-mentioned critique. Note that the 
question whether it is admissible to interpret Keynes’s chapter 3 model in terms of an aggregate production function was at issue in the 
debate between Hayes (2007b, 2008) and Hartwig and Brady (2008). 
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preneurs will endeavor to fix the amount of employment at the level which they expect to 

maximize the excess of proceeds over the factor cost”.10 

The mathematical approach to find out that level is standard. Simply differentiate the profit 

function with respect to employment to obtain the first-order condition. From this, the profit-

maximizing supply-price level Ps can be derived (see equations 1 and 2).11 

( )sP Y N w NP = ⋅ − ⋅         (1) 

!
0 0s sd dY dNP w P w

dN dN dY
P
= ⇒ ⋅ − = ⇒ = ⋅        (2) 

Z, being the mathematical product of the output and the supply price levels, is thus given by 

(3): 

( ) ( ) ( )
'( )

s dN wZ P Y N w Y N Y N
dY Y N

= ⋅ = ⋅ ⋅ =        (3) 

Under decreasing marginal returns to labor, Ps grows progressively while Y(N) grows with 

diminishing returns. Altogether, Z might be a linear function of N. At least, this seems to be 

hinted at in a somewhat opaque footnote on pp. 55-56 of the General Theory in which Keynes 

suggests two arguably inconsistent things: first, that Z in wage units (= Zw) is linear with a 

slope of 1 and second, that the slope of Zw is given by the reciprocal of the money wage. Am-

brosi (2011) has recently suggested that the second proposition could be made sense of if the 

word ‘share’ was added at the very end. In other words, Ambrosi argues that the slope of Zw 

was given by the inverse of the money wage share. This can be proven in a rigorous way as 

follows. 

Z in wage units equals Z divided by w. From equation (3) it follows:  

( )( )
'( ) '( )w
w Y NZ Y N Z

Y N Y N
= ⋅ ⇔ =     (4) 

Remembering that Z equals ( )sP Y N⋅ , we know that Zw equals ( / ) ( )sP w Y N⋅  or ( )s
wP Y N⋅ . 

Then we can write: 

( ( )) ( ( )) ( ( ))1 '( ) '( )
( ) / ( )

s s s
w w wd P Y N d P Y N d P Y NY N Y N
dN dN dY N dN dY N
⋅ ⋅ ⋅

= ⋅ ⋅ = ⋅   (5) 

————————— 
10 Palley (1997) and others have pointed out that Keynes’s acceptance of the ‘first classical postulate’ (Keynes, 1973: 17-18) implies the 
adoption of the neo-classical supply-side assumptions of free competition, price-taking, profit-maximization, and decreasing marginal 
returns to labor. I honor these assumptions in what follows. 
11 With P = aggregate profit, Ps = aggregate supply price level, Y = net value added, N = employment, w = wage unit (= average nominal 

wage rate, see Keynes 1936: 41). 
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Knowing that '( ) / 1/s s
wY N w P P= =  because points on Z are profit-maximizing, we can re-

write (5) as: 

( ( )) ( ( )) 1'( )
( ) ( )

s s
w w

s
w

d P Y N d P Y NY N
dY N dY N P
⋅ ⋅

⋅ = ⋅      (6) 

Keynes calls ( )s
wP Y N⋅ ‘Dw’ in chapter 20 of the General Theory. So we can rewrite (6) as: 

( ( )) 1 ( )
( ) ( )

s
w w

s
w w

d P Y N dD Y N
dY N P dY N D
⋅

⋅ = ⋅       (7) 

On the right-hand side of equation (7) we have the inverse of what Keynes (1936: 282-283) 

defines as ‘the elasticity of output or production’. This is therefore the most general expres-

sion for the slope of the ‘aggregate supply curve’ (in wage units): it equals the inverse of the 

output elasticity. Under conventional (neo)classical supply-side assumptions, which Keynes 

accepted in the General Theory, the inverse of the output elasticity equals the inverse of the 

wage share.12 So Ambrosi’s conjecture on the last sentence of the footnote on pp. 55-56 of the 

General Theory is correct; and the result can be derived in a straightforward way. 

Now let us turn to the ‘aggregate demand function’ D. According to Keynes, it gives “the 

proceeds which entrepreneurs expect to receive from the employment of N men” (Keynes 

1936: 25). In a diagram with employment as abscissa and expected proceeds as ordinate, 

which Keynes describes verbally on page 25 of the General Theory, D lies above Z for small 

N. At a certain point – corresponding to a certain level of employment N – however, D and Z 

intersect. Keynes calls this point of intersection ‘effective demand’ and states that “it is at this 

point that the entrepreneurs’ expectation of profits will be maximised” (Keynes 1936: 25). 

The interpretation of this passage of the General Theory is straightforward if we remember 

that Keynes adopted the (neo)classical micro-assumptions of profit-maximization and price-

taking.13 Because entrepreneurs cannot hope to dictate prices neither in their individual mar-

kets nor at the aggregate level they use the calculus of equations (1) and (2) to find out which 

price level would maximize profits. Ps, the price level implicit in Z, is in a way purely hypo-

thetical. If, for a certain N1, the entrepreneurs expected the price level given by (2) to rule in 

————————— 
12 Davidson and Smolensky (1964: 125, 134-135) discuss the connection between the wage share and the slope of Z and show that Z is 

linear for the production function Y = Nα which I assume below. 
13 Keynes’s notion of price-taking departs from the strict microeconomic theory of the small firm operating under perfect competition. That 
theory would not allow for entrepreneurs forming ex ante expectations about demand. Keynes – who was concerned with the real world – 
did not have such firms in mind. In his theory, firms are not ‘atomistic’, but also not powerful enough to dictate the price. They have to form 
expectations about the price for their products the market will accept and about the market share that might be attributable to them (see 
Chick 1992). 
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the market they would employ N1 men because they knew that profits would thereby be max-

imized. But which price level do they really expect? This question is not answered by the 

supply function at all but by the demand function. The price level implicit in D, which we can 

call the demand price level Pd, is the price level the entrepreneurs really expect to rule in the 

market. Hence Keynes writes “let D be the proceeds which entrepreneurs expect to receive 

from the employment of N men”. If, for a certain N, Pd > Ps, “there will be an incentive to 

entrepreneurs to increase employment beyond N and, if necessary, to raise costs by competing 

with one another for the factors of production, up to the value of N for which Z has become 

equal to D” (Keynes 1936: 25).  

 

3. Simulating the D/Z model 

This section goes beyond the existing literature in performing numerical simulations with the 

D/Z model. To do so, it is first of all necessary to specify a production function. As was men-

tioned above, Keynes regarded labor as the sole factor of production and he assumed decreas-

ing marginal returns to labor throughout the General Theory.14 I therefore choose the produc-

tion function Y = N0.7. The first line of Table 1 lists the assumed production function as well 

as the functions Z and D. The nominal wage rate, which enters Z (see equation 3 above), is 

normalized to 1. For D, I assume that the entrepreneurs expect a demand price level of 5.  

<Insert Table 1 around here> 

Figure 1 shows the D and Z curves for the first set of assumptions. The slope of Z equals the 

inverse of the output elasticity, which corroborates the theoretical derivation above.15 Em-

ployment on the abscissa runs from 1 to 70. D and Z intersect at an employment level be-

tween 65 and 66. At this employment level, the marginal product of labor (MPL) lies between 

0.200 and 0.199, which is equal to the real wage for the assumed values w = 1, Pd = 5. 

<Insert Figure 1 around here> 

————————— 
14 In his essay “Relative Movements of Real Wages and Output”, Keynes (1939) relaxed the assumption of decreasing marginal returns to 
labor in the short period. In a companion paper (Hartwig 2016), I discuss possible reasons that might have prompted Keynes to relax his 
core assumption from the General Theory and analyze the consequences of assuming non-decreasing marginal returns to labor for the 
model of effective demand. 
15 I showed in section 2 that the slope of Z in wage-units (Zw) is equal to the inverse of the output elasticity, i.e. equal to 1/α. So the slope 

of Z is equal to w/α. Because of the normalization of the money wage rate to 1 we have the special case that the slope of Z is the same as 

that of Zw. 
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We can also add investment demand.16 In chapter 3 of the General Theory, Keynes distin-

guishes between two components of D, which he calls D1 and D2. D1 designates expected 

consumption demand and is, according to Keynes (1936: 28-29), a function of employment: 

( )Nχ . Although he does not say it directly, from what he writes on page 30 of the General 

Theory it is clear that Keynes regarded expected investment demand (D2) not to be a function 

of employment (see also Chick 1983: 67). This means that if we draw D2 in the PY/N space, it 

should be a horizontal line – with the concave D1 curve set on top of it.17 In the first simula-

tion it was implicitly assumed that the entrepreneurs expect zero investment. This implied 

zero savings and a propensity to consume of 1.  

If we now assume positive investment (expectations) we must also relax the assumption 

that the propensity to consume equals 1. We can use the model to calculate which propensity 

to consume is consistent with a certain expected level of investment. For example, if the ex-

pected level of investment equals 10, the D curve becomes 

( ) 10dD c P Y N= ⋅ ⋅ +          (8) 

If we still assume a demand price level of 5, we know that the real wage still equals 0.2. A 

marginal product of labor consistent with this real wage level will still be associated with an 

employment level around 65. So we are looking for a value of c that generates a value for D 

equal to 92.86 (the value of Z for an employment level of 65, see Figure 1). We can calculate 

c from equation 9: 

    0.792.86 5 65 10 0.89c c= ⋅ ⋅ + ⇔ =        (9) 

Savings ( 0.70.11 5 65⋅ ⋅ ) are equal to the investment of 10 (apart from rounding errors). 

We can also assume negative investment, for instance D2 = -5. Keeping all other parame-

ters the same as in the previous simulation now yields two equilibria at employment levels N1 

= 2.63 and N2 = 30.85. N1 is an unstable equilibrium, however, since Keynes postulates that 

entrepreneurs want to produce more and increase employment whenever Pd > Ps. This could 

be formalized in a differential equation 𝑁̇ = 𝜃 ∙ (𝑃𝑑 − 𝑃𝑠) with θ  > 0, which assures that N 

moves in the ‘correct’ direction to make N1 an unstable equilibrium and N2 a stable one. 

Now let us return to the model without investment and assume a ‘supply shock’. For in-

stance, due to a positive shock to productivity, let the output elasticity rise from 0.7 to 0.75.18 

————————— 
16 The D/Z model refers to the Marshallian short period for which the impact of investment on the capital stock is disregarded. 
17 It is the entrepreneurs in the consumption-goods sector who have to form expectations about the level of investment spending in order to 
calculate how much demand will be forthcoming to them through the multiplier mechanism (see Hartwig 2004).  
18 An improved organization of the production process might cause such a shock. 
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The second line of Table 1 lists the production function as well as Z and D for the second set 

of assumptions, and Figure 2 shows the result of the simulation. The Z curve moves down. Its 

slope is now the inverse of 0.75, so it is flatter than before. The D curve moves up because 

every unit of employment now produces more real income and expected demand. The new 

point of intersection lies at an employment level between 197 and 198. Again, the marginal 

product of labor is close to the real wage of 0.2. 

<Insert Figure 2 around here> 

We can also simulate a ‘demand shock’ as a rise or decrease in the demand price level. 

Keynes’s acceptance of the ‘first classical postulate’ according to which (i) the real wage is 

equal to the marginal product of labor (see Keynes 1936: 5) and (ii) the marginal product of 

labor is decreasing so that output and the real wage move in opposite directions in the short 

period (see Keynes 1936: 17-18) implies that entrepreneurs expand output (and employment) 

only if they expect that the market will accept the price increase necessary to cover the rise in 

marginal cost (due to decreasing marginal returns). In other words – absent positive supply 

shocks – entrepreneurs must be able to expect a higher demand price level in order to expand 

output. For this reason, Keynes wrote in an open letter to President Roosevelt:  

“Rising prices are to be welcomed because they are usually a symptom of rising output 

and employment. When more purchasing power is spent, one expects rising output at 

rising prices. Since there cannot be rising output without rising prices, it is essential to 

insure that the recovery shall not be held back by the insufficiency of the supply of 

money to support the increased monetary turnover” (Keynes 1933: 33).19 

Figure 3 shows the consequences of raising the demand price level from 5 to 6 (without speci-

fying yet which improvement in demand conditions prompted entrepreneurs to revise their 

demand price expectations upward). Table 1 (row 3) gives the details for the third simulation. 

The D curve moves to the top, employment and output rise, and the marginal product of labor 

drops to the value of the new real wage rate (of 1/6).  

<Insert Figure 3 around here> 

Now assume that a positive shock to investment expectations is the reason for the improve-

ment in demand conditions. This shock can raise employment only if it is associated with a 

————————— 
19 Note that Keynes does not indicate that rising prices raise output and employment because they lower the real wage rate. They are a 
‘symptom’, not a cause of rising output and employment. 
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higher expected demand price level (or a lower nominal wage rate). If it is not, something 

inconsistent occurs, as is shown in Figure 4. The simulation assumes a jump in expected in-

vestment from 10 to 20 without a change in the demand price level or the nominal wage rate. 

The figure shows that output and employment rise. If output and employment are higher than 

in simulation 1, the marginal product of labor must be lower. The table accompanying Figure 

4 shows that the MPL drops from 0.2 to around 0.186. Still, the real wage is unchanged at 1/5. 

So there is a discrepancy between the marginal product of labor and the real wage, which, 

according to Keynes, must be cured by a price reaction. Hence the market price – as opposed 

to the ‘demand price’, which is an ex ante expectation of the entrepreneurs – will rise to a 

value of around 5.38 in order to equalize the marginal product and the real wage. 

<Insert Figure 4 around here> 

If the entrepreneurs fully anticipate the situation, they know that their output expectation of 

around 22 is inconsistent with their demand price expectation of 5. So they will probably plan 

with a higher demand price in the first place. Of course, this would move the D curve further 

upward, leading to an equilibrium with an even lower marginal product of labor. On the other 

hand, the entrepreneurs can expect that the workers will resist ever lower real wages and will 

start asking for higher nominal wages. This moves the Z curve inwards and can lead to an 

equilibrium closer to the origin.  

The interaction between wages and demand prices distinguishes Keynes’s model of effec-

tive demand from the neoclassical labor market model. In the latter, the elasticity of labor 

demand with respect to the wage rate is strictly negative because an increase in the nominal 

wage rate leaves the price level unaffected so that the real wage rises. The economy moves up 

the negatively sloped demand curve for labor, which means that employment goes down. In 

Keynes’s model, however, there is no such demand curve for labor. Entrepreneurs anticipate 

that if money wages rise there will be more purchasing power in the economy; so they can 

expect that the market will accept a higher price level. In other words, the demand price level 

– an expected value which nevertheless governs entrepreneurs’ production decisions – rises 

and falls with the nominal wage rate. For this reason, no clear-cut statements about the elastic-

ity of labor demand with respect to the nominal wage rate are possible: all depends on the 

elasticity of the demand price level with respect to the nominal wage rate. If this elasticity is 

greater than one, an (expected) rise in the nominal wage rate can raise labor demand instead 

of lowering it. This is one upshot of chapter 19 of the General Theory on ‘Changes in Money-

Wages’.  
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Another upshot of chapter 19 is that changes in nominal (‘money’) wages – or the expecta-

tion that nominal wages will change – not only have an impact on the ‘short-term’ expecta-

tions concerning the demand price level, but also on the ‘long-term’ expectations concerning 

investment. For Keynes (1936: 46), ‘short-term’ expectation are concerned with “the price 

which a manufacturer can expect to get for his ‘finished’ output at the time when he commits 

himself to starting the process which will produce it”. He observes that “in practice the pro-

cess of revision of short-term expectation is a gradual and continuous one, carried on largely 

in the light of realised results” (Keynes 1936: 50), a remark that suggests the adoption of an 

adaptive approach to the revision of short term expectations. By contrast, “it is of the nature 

of long-term expectations that they cannot be checked at short intervals in the light of realized 

results. Moreover, [...] they are liable to sudden revision” (Keynes 1936: 51). That long-term 

expectations are viewed by Keynes as largely disconnected from on-going realizations and 

that they are also liable to sudden exogenous shocks is without doubt an important part of his 

story. In chapter 19 of the General Theory, however, Keynes also suggests that long-term 

expectations might be determined endogenously, resulting from the extrapolation into the 

future of observed changes in money wages:  

“If the reduction of money-wages is expected to be a reduction relatively to money 

wages in the future, the change will be favourable to investment, because […] it will 

increase the marginal efficiency of capital […]. If, on the other hand, the reduction 

leads to the expectation [...] of a further wage-reduction in prospect, it will have pre-

cisely the opposite effect. For it will diminish the marginal efficiency of capital and 

will lead to the postponement both of investment and of consumption” (Keynes 1936: 

263, emphasis in the original).  

The elasticity of long-term expectations with respect to the nominal wage rate can either be 

positive or negative, depending on whether a further decline is expected or not. If the decline 

is expected to continue, entrepreneurs mark down their sales expectations, which impacts 

negatively on the marginal efficiency of capital (see chapter 11 of the General Theory). If, on 

the other hand, wages are expected to recover, the revenue expectations remain intact; and the 

initial wage cut improves the marginal efficiency of capital because it reduces the supply 

price of capital goods. Even though the elasticity of long-term expectations with respect to the 

nominal wage rate is hard to determine empirically because the state of long-term expecta-

tions is an unobservable variable, the reaction of investment demand to wage shocks can be 

observed.  
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The alignment of money wages and demand prices triggered by the situation depicted in 

Figure 4 will eventually lead to a w/Pd combination that implies a D/Z equilibrium in which 

the marginal product of labor is equal to that real wage. For the sake of the argument, let us 

assume that the adjustment process does not take place instantaneously in the minds of the 

entrepreneurs at the beginning of the production period, but as a trial-and-error process over a 

sequence of periods. More concretely, let us assume that simulation 4 describes what happens 

in period 1. For period 2 let us assume that the entrepreneurs raise their demand price expecta-

tion to 5.38 and their expectation for the nominal wage rate from 1 to 1.1 (see Table 1). 

Figure 5 shows the results of simulation 5.20 The curves intersect at a smaller volume of 

employment than in simulation 4. Therefore, the MPL rises from 0.186 (simulation 4) to 0.19. 

Still, however, the MPL is lower than the ex ante expected real wage (of 1.1/5.38), so the 

market price level will rise further. Over the next periods, output and employment can be ex-

pected to decline further, while the real wage keeps rising, until the point is reached where the 

real wage and the marginal product of labor are equal. This is a process in which real wages 

and output move in opposite directions. As was noted above, Keynes (1936: 17-18) regarded 

this to be what generally happens in the short period.  

<Insert Figure 5 around here> 

 

4. Conclusion 

In chapter 3 of the General Theory, Keynes develops a macroeconomic model in which two 

functions, which he calls D and Z, determine the volume of aggregate employment at their 

point of intersection. Keynes (1936: 25) names Z the ‘aggregate supply function’, D the ‘ag-

gregate demand function’, and their point of intersection ‘the effective demand’. Since 

Keynes (1936: 89) makes it clear that “(t)he ultimate object of our analysis is to discover what 

determines the volume of employment”, chapter 3 can be assumed to contain important in-

sights. Yet the mainstream interpretation of Keynes has largely ignored the D/Z analysis of 

chapter 3, concentrating on Hicks’s (1937) IS/LM model instead. Even some influential post-

Keynesians – like Lavoie (2003), for instance – have argued in favor of scrapping the D/Z 

model so that it would become easier to recast Keynes’s most valuable insights in models 

which are more amenable to a broader audience. Yet the D/Z model has soldiered on; and it 
————————— 
20 In Figure 5 it is assumed that the elasticity of long-term expectations with respect to the nominal wage rate equals zero. If this elasticity 
is positive, the rise in the nominal wage rate by 10 percent (from 1 to 1.1) raises (expected) investment demand (above 20); and the D 
curve shifts further to the top. If the elasticity is negative, however, the D curve shifts downward.  
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has even experienced a little ‘renaissance’ recently when the Review of Political Economy 

published papers from a symposium aiming at ‘securing the foundations’ of effective demand. 

My aim in this paper has been to demonstrate that the interpretation I have advocated in 

that symposium as well as in earlier debates over the ‘correct’ interpretation of Keynes’s prin-

ciple of effective demand allows for writing down explicit equations for the Z and D curves 

and setting the model in dynamic motion in order to simulate equilibria of the whole model 

and to conduct comparative static exercises in the face of various ‘shocks’. This demonstra-

tion of how the D/Z model actually works will hopefully prove useful for future students of 

the economics of Keynes. 

 

Acknowledgments 

The paper is based on KOF Working Paper No. 355, Zurich, March 2014. My contribution (in 

German) to the Festschrift for Jan Priewe (Hartwig 2014) also draws on that Working Paper 

and has thus some overlap with the present paper. I would like to thank William Darity, Jr. for 

his excellent comments on earlier versions of this paper. All remaining errors are mine. 

 

References 

Allain, O. (2009): Effective demand and short-term adjustments in the General Theory. Re-

view of Political Economy, 21(1): 1-22. 

Allain, O. (2013): Effective demand: securing the foundations. Review of Political Economy, 

25(4): 653-660. 

Allain, O., Hartwig, J. and Hayes, M.G. (2013): Introduction to the symposium. Review of 

Political Economy, 25(4): 650-652.  

Ambrosi, G.M. (2011): Keynes’ abominable Z-footnote. Cambridge Journal of Economics, 

35(3): 619-633. 

Chick, V. (1983): Macroeconomics after Keynes: a Reconsideration of the General Theory. 

Oxford: Philip Allan. 

Chick, V. (1992): The small firm under uncertainty: a puzzle of the General Theory. In: Bill 

Gerrard and John Hillard, eds., The Philosophy and Economics of J. M. Keynes. Aldershot: 

Edward Elgar, pp. 149-164. 

Davidson, P. (1978): Money and the Real World, 2nd ed. London: Macmillan. 

Davidson, P. (1994): Post Keynesian Macroeconomic Theory: a Foundation for Successful 

Economic Policies in the Twenty-first Century. Aldershot: Edward Elgar. 



Seite 14 Nr. 3 · May, 2017 · Hans-Böckler-Stiftung 

Davidson, P. (2002): Financial Markets, Money and the Real World. Cheltenham: Edward 

Elgar. 

Davidson P. and Smolensky, E. (1964): Aggregate Supply and Demand Analysis. New York: 

Harper & Row. 

Felipe, J. and Fisher, F.M. (2003): Aggregation in production functions: what applied econo-

mists should know. Metroeconomica, 54(2&3): 208-262. 

Felipe, J. and McCombie, J.S.L. (2006): The Aggregate Production Function and the Meas-

urement of Technical Change – ‘Not Even Wrong’. Cheltenham: Edward Elgar.  

Galbraith, J.K. and Darity, W., Jr. (2005): Macroeconomics. Delft: VSSD. 

Hagemann, H. (2010): Das Prinzip der Effektiven Nachfrage: das D/Z-Modell. In: Detlev 

Ehrig and Uwe Staroske, eds., Eigentum und Recht und Freiheit. Otto Steiger zum 

Gedenken. Marburg: Metropolis, pp. 61-78. 

Hartwig, J. (2004): Keynes’s multiplier in a two-sectoral framework. Review of Political 

Economy, 16(3): 309-334. 

Hartwig, J. (2011): Aggregate demand and aggregate supply: will the real Keynes please 

stand up? Review of Political Economy, 23(4): 613-618. 

Hartwig, J. (2013): Effective demand: securing the foundations. Review of Political Economy, 

25(4): 672-678. 

Hartwig, J. (2014): Zur Kritik der Arbeitsmarkttheorie. In: Sebastian Dullien, Eckhard Hein 

and Achim Truger, eds., Macroeconomics, Development and Economic Policies. Fest-

schrift for Jan Priewe. Marburg: Metropolis, pp. 141-161 

Hartwig, J. (2016): “Relative Movements of Real Wages and Output” – How does Keynes’s 

1939 essay relate to his theory of effective demand?, forthcoming in the Journal of the His-

tory of Economic Thought. 

Hartwig, J. and Brady, M.E. (2008): Comment: Hayes on Z. Cambridge Journal of Econom-

ics, 32(6): 815-819. 

Hayes, M.G. (2007a): The point of effective demand. Review of Political Economy, 19(1): 55-

80. 

Hayes, M.G. (2007b): Keynes’s Z function, heterogeneous output and marginal productivity. 

Cambridge Journal of Economics, 31(5): 741-753. 

Hayes, M.G. 2008. Keynes’s Z function: a reply to Hartwig and Brady. Cambridge Journal of Eco-

nomics, 32(6): 811-814. 

Hayes, M.G. (2013): Effective demand: securing the foundations. Review of Political Econo-

my, 25(4): 661-671. 



Nr. 3 · May, 2017 · Hans-Böckler-Stiftung Seite 15 

Hicks, J.R. (1937): Mr. Keynes and the Classics: a suggested interpretation. Econometrica, 

5(2): 147-159. 

Keynes, J.M. (1933): An open letter (to President Roosevelt). In: Arthur Smithies, ed., Read-

ings in Fiscal Policy, 3rd ed., London: George Allen & Unwin, 1965, pp. 31-37. 

Keynes, J.M. (1936): The General Theory of Employment, Interest, and Money. London: 

Macmillan. 

Keynes, J.M. (1939): Relative movements of real wages and output. Economic Journal, 

49(193): 34-51. 

King, J.E. (1994): Aggregate supply and demand analysis since Keynes: a partial history. 

Journal of Post Keynesian Economics, 17(1): 3-31. 

Lavoie, M. (2003): Real wages and unemployment with effective and notional demand for 

labor. Review of Radical Political Economics, 35(2): 166-182. 

Lawlor, M.S. (2008): Z-D model. In: William A. Darity, Jr., ed., International Encyclopedia 

of the Social Sciences, 2nd ed., New York: Macmillan.  

Palacio-Vera, A. (2009): Capital accumulation, technical progress and labour supply growth: 

Keynes’s approach to aggregate supply and demand analysis revisited. Review of Political 

Economy, 21(1): 23-49. 

Palley, T. I. (1997): Expected aggregate demand, the production period and the Keynesian 

theory of aggregate supply. The Manchester School, 65(3): 295-309. 

Shaikh A. (1974): Laws of production and laws of algebra: the humbug production function. 

Review of Economics and Statistics, 56(61): 115-120. 

Weintraub, S. (1958): An Approach to the Theory of Income Distribution. Philadelphia: Chil-

ton. 

  



Seite 16 Nr. 3 · May, 2017 · Hans-Böckler-Stiftung 

Table 1: Assumptions for numerical simulations 

 Y(N) MPL Ps 

(=w/MPL) 

Z 

(=Ps*Y(N)) 

D 

(=Pd*Y(N)) 

1 Y=N0.7 dY/dN=0.7*N−0.3 Ps=1/0.7*N0.3 Z=1/0.7*N0.3*N0.7 

=1/0.7*N 

D=5*N0.7 

2 Y=N0.75 dY/dN=0.75*N−0.25 Ps=1/0.75*N0.25 Z=1/0.75*N0.25*N0.75 

=1/0.75*N 

D=5*N0.75 

3 Y=N0.7 dY/dN=0.7*N−0.3 Ps=1/0.7*N0.3 Z=1/0.7*N0.3*N0.7 

=1/0.7*N 

D=6*N0.7 

4 Y=N0.7 dY/dN=0.7*N−0.3 Ps=1/0.7*N0.3 Z=1/0.7*N0.3*N0.7 

=1/0.7*N 

D=0.89*5*N0.7+10 

D=0.89*5*N0.7+20 

5 Y=N0.7 dY/dN=0.7*N−0.3 Ps=1.1/0.7*N0.3 Z=1.1/0.7*N0.3*N0.7 

=1.1/0.7*N 

D=0.89*5.38*N0.7+20 
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Figure 1: Simulated D and Z functions for Y(N)=N0.7  
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Figure 2: Simulated D and Z functions for Y(N)=N0.7 and Y(N)=N0.75 
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Figure 3: Simulated D and Z functions for Pd=5 and Pd=6 
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Figure 4: Simulated D and Z functions for D=0.89*5*Y(N)+10 and D=0.89*5*Y(N)+20 
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Figure 5: Simulated D and Z functions for Pd=5.38 and Ps=1.1/0.7∗N0.3 
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