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Introduction

Over the last thirty years or so the ADAS model has become an established feature of intermediate macroeconomics textbooks. Its popularity with textbook authors seems to have been little affected by the now numerous objections to its use that have been expressed. Critics include Rao (1991, 2007), Barro and Grilli (1994), Colander (1995), Nevile and Rao (1996), Grieve (1996, 1998) and Colander and Sephton (1998).

Amongst published papers assessing the suitability of ADAS as a pedagogic aid, that by Peter Kennedy (1998) – ‘Defending ADAS’ - stands out from the rest in supporting rather than questioning use of the model. In the volume edited by Rao (1998), out of eleven contributions, Kennedy’s is unique in attempting to make a case for continuing to employ the conventional ADAS model. Nor are we aware of any other writers who have taken up cudgels to defend the construction.

This note challenges Kennedy’s defence of ADAS and, going on from that, identifies a particularly unfortunate consequence of resort to that model as an expository device in the teaching of macroeconomics. We argue that Kennedy’s ingenious but unconvincing response to criticism of the model seems to have missed the essential point at issue. This misunderstanding leaves him, we believe, in the position of commending a hybrid construction, put together from incompatible elements, a model which, employed as a teaching aid, not only misleads students as to the difference between Keynesian and classical conceptions, but foists on them an essentially pre-Keynesian notion of the working of the macro system.

ADAS - internal inconsistency? The ‘two supply curves’ problem
Kennedy (1998, p.97), preparing to defend ADAS against its critics, reports the charge against the model is of its being ‘internally inconsistent’ and giving rise to ‘misleading and confusing expositions of the working of the macroeconomy’. More specifically:
The essence of the claim of internal inconsistency is that the AD curve has embedded in it at each price level a horizontal aggregate supply curve so that it doesn’t make sense to introduce another aggregate supply curve. Both Nevile and Rao (1996) and Colander (1995) articulate this clearly.
Nevile and Rao, in appraising ADAS look into the origins of ISLM as an ancestor of ADAS and note that, when constructing the ISLM model, J R Hicks, to minimise complication, assumed prices and the money wage to be exogenously fixed. They make the point (1996, p.195) that:

As a result of the assumptions about wages and prices, ISLM implies that over the relevant range the aggregate supply curve, drawn in price and output space, is horizontal at the exogenously given price level. This is not controversial and is pointed out in most of the better textbooks.

Then, bearing in mind that AD is built on the basis of the ISLM model, Nevile and Rao (1996, p.198) deduce the presence of a logical inconsistency within the ADAS construction:
. . . the AD curve is a locus of equilibrium positions derived from ISLM analysis. Therefore . . . each point on this aggregate demand curve is an intersection with a horizontal supply curve associated with that price . . . .It is logically inconsistent to have this aggregate supply curve intersected by another, far from horizontal, aggregate supply curve. Given this major logical inconsistency, there may seem little point in examining modern demand and supply analysis any further. 
For exactly the same reason – that two different supply curves are contained within the model - Colander (1995) likewise judges ADAS to be an internally inconsistent construction.
This state of affairs as described by the critics certainly poses a problem for defenders of the ADAS model. Recall how very different are the conceptions underlying the different supply curves embedded therein: one - neoclassical - supply curve is explicit in the form of the AS curve, the other, deriving from ISLM, is implicit in the ‘genetic inheritance’ of the AD curve.
The AD curve, with its implied supply curve, derives from an essentially Keynesian vision of the working of the macro system. Effective demand for output is the key determining factor of the level of activity within the economy. This understanding is demonstrated in the simplest terms by use of the Keynesian cross: output varies with changes in aggregate demand, initial disturbances being amplified through the multiplier process. Although it is usually supposed that any quantity of output is available at the going level of prices, meaning that the supply curve is horizontal, that is a simplifying assumption – not in fact made by Keynes (1936) - to avoid bringing in, at an introductory stage of the analysis, the effects of price changes.
 But the essential point with respect to supply is that (whether or not any changes in costs are allowed for) a greater or lesser quantity of output is produced according to the volume of effective demand at the going supply price; the proportion of the given labour supply offered for employment which actually is employed correspondingly varies. Let us stick with the conventional horizontal supply curve. The next stage in the analytical process is to include monetary factors and recognise that, for example, the impact of an autonomous increase in aggregate demand on output and employment may be dampened by a rising rate of interest causing a negative feed-back effect on demand. No alteration is implied as regards the supply curve. Finally, the AD curve is introduced, comprehending the effects of price level changes on demand and output. At all these different analytical levels the same (Keynesian) understanding prevails regarding the relationship between demand, output and prices – as firms move along their short-run supply curves, the quantity of output produced varies directly with demand. Note particularly that changes in quantity of output supplied reflect changes in demand for output without any change taking place in the available labour supply.
The supply curve which forms the AS part of the ADAS model is something quite different. On the basis of the conventional neoclassical stories of sticky money wages or misperceptions about the real value of money wages, this curve shows employment (and so output) as a function of the price level. The familiar story is that if the normal state of full employment equilibrium is disturbed by a change in the volume of spending, and prices change relative to money wages, employment and output alter depending on the extent to which the workforce, unwittingly accepting a decrease or increase in real wages, change the terms on which labour services are supplied. It is because, in effect, a greater or lesser quantity of labour is offered for employment that, in the short term, employment and output alter in response to spending changes. Thus an upward-sloping supply curve is derived which shows (temporary) changes in output as a function of changes in commodity prices (provided changes in money wages do not keep pace with these price changes). In sharp contrast to the story embodied in the other, Keynesian, supply curve, from this perspective, changes in output occur only when the supply of labour changes.
The two supply curves, one implicit in the AD curve and the other as constituted by the AS curve of the ADAS model are evidently associated with quite different visions of the working of the macro system. Surely no coherent analysis can emerge from a macro model in which both are included: is any defence of the ADAS construction possible?
The two supply curves problem: Kennedy’s solution

In attempting to preserve the ADAS model against Nevile and Rao’s and Colander’s apparently damning criticism, Kennedy’s strategy is to dissociate employment of the AD curve from any necessary connection to the horizontal output supply curve of the ISLM model. If he can show that, without at the same time involving a horizontal supply curve, analytical use may be made of the AD curve, there would then, Kennedy apparently believes, be no basis for the charge that when AS is combined with AD, two different supply curves are improperly brought together in the one model.
In following that line of defence, Kennedy argues that the inconsistency problem is not inherent in the ADAS model, but occurs only when the model is not employed in what he regards as the proper manner. He takes the position that the criticisms of Nevile and Rao and Colander apply only when ADAS is used in what he considers an improper way – improper in the sense that reference is made to the process of adjustment to equilibrium. In other words Kennedy holds that ADAS ought not to be used to tell dynamic stories of the out-of-equilibrium behaviour of the economy. He explains (1996, p.190):
But many textbooks do suggest that there is a story built into the AD curve explaining why the economy moves from one point on that curve to another – the traditional Keynesian multiplier story. This is what has led Colander to claim that the ADAS model is internally inconsistent – this supply story associated with the AD curve is not consistent with the supply stories associated with the AS curve. But the AD supply story should not remain part of the AD curve once the AD curve is properly interpreted as an equilibrium curve. Any such stories must become part of the dynamic storytelling that one weaves around the ADAS diagram. Colander’s complaint lies with the dynamics that many textbook expositions have chosen to attach to the ADAS model, not with the ADAS model itself. [Emphasis added]
Kennedy’s point (as we understand him) is that, when correctly interpreted as ‘market equilibrium curves’, AD and AS do nothing more than depict combinations of price and output at which the relevant markets will be in equilibrium. He views the ADAS model as made up of the two market equilibrium curves and nothing else. He regards any attempt to use ADAS to describe changes occurring within the system – such as take place during the process of adjustment to equilibrium (possibly involving assumptions about supply conditions) as going beyond proper analytical limits. When the analysis is strictly – and, in his opinion, properly – confined to comparative statics, the issue of how precisely supply adjusts to changes in demand simply falls off the agenda. This then is Kennedy’s recommended method of getting rid of the ISLM horizontal supply curve from the ADAS model. By avoiding any use of the AD and AS curves to describe what is happening under disequilibrium conditions, the problem of the model’s possible internal inconsistency on account of the simultaneous inclusion of two supply curves is – he supposes - side-stepped or eliminated. 
Thus, with respect specifically to the AD curve, Kennedy holds that while this market equilibrium curve shows levels of price potentially consistent with the establishment of equilibrium at specific levels of output, in a comparative statics context no particular story about the process by which equilibrium might be reached is actually attached to it. As he says:
There is no requirement for this curve to incorporate a rationale for why the economy might be motivated to move from one point on that curve to another. The missing dynamics are provided exclusively by the dynamic story-telling accompanying the ADAS equilibrium picture. (Kennedy, 1996, p.190).
In other words, by limiting formal analysis in terms of ADAS to comparison of equilibrium situations – by thus eschewing any account of disequilibrium processes – Kennedy is of the opinion that it is possible to avoid the Nevile and Rao / Colander problem that different stories of adjustment are associated with each of the curves. Having on this basis, as he believes, successfully detached the AD curve from the horizontal Hicksian supply curve of the ISLM model, Kennedy claims that no inconsistency is created if AD is taken along with AS in the same model.
No supply curve is involved. The AD curve does not have implicitly embedded in it at each price a horizontal supply curve to explain how the economy gets to the equilibrium income level because no such explanation is required in the context of equilibrium curves. Consequently, no inconsistency arises when the AS curve is introduced. (Kennedy, 1998, p.98)
In other words Kennedy’s response to the ‘two supply curves’ allegation is to represent analysis in terms of ADAS as separable into two operations: (i) of formal comparative statics analysis, which treats the market equilibrium curves AD and AS simply as indicators of potential P / Y equilibrium combinations, curves which, as such, carry no further implications; and (ii) of informal ‘storytelling’ by means of which accounts of the out-of-equilibrium behaviour of the economy are presented. Consideration of adjustments of supply to demand – such as movements along supply curves - are excluded from what Kennedy calls the formal ‘model’ and relegated to the underworld of informal storytelling. The circumstances of disequilibrium are thereby understood as being altogether dissociated from the market equilibrium curves, isolated in solitary splendour as constituting the formal model of relationships between P and Y. 
What is our verdict on Kennedy’s defence of ADAS? Has he convinced us that there is no reason to question its value as a pedagogic tool? Before we answer these questions, we should note the role that Kennedy assigns to the ADAS model – at least when, in his terms, it is properly used. This is what he says (1998, p.102):
The ADAS model as written out in most textbooks is a comparative static model with no explicit dynamics in its algebraic formulation. . . . Consequently, the AD and AS curves simply reflect potential equilibria associated with these algebraic equations. But the interesting macroeconomic issues, schools of thought, policy implications, empirical results are much more closely associated with dynamics attached to the model than with its equilibrium representation. Consequently, the actual use of the ADAS diagram in macroeconomic analysis is as a foundation to which different dynamic specifications are added, in an effort to analyse as realistically as possible the actual behaviour of the macroeconomy. Colander refers to this as ‘storytelling’.

Thus Kennedy envisages the ADAS model as providing a general analytical framework – a common background against which different stories about the actual working of the system can be told. The investigation of disequilibrium states and adjustment processes which cannot be handled directly by using the market equilibrium curves themselves can be conducted through ‘dynamic storytelling’ which can be ‘woven’ around the ADAS diagram. As Kennedy recognises ‘competing schools of thought tell these stories in different ways, the New Classicals by emphasising information problems and the New Keynesians by stressing price and wage rigidities, for example’. That being so, by using the ADAS framework alternative interpretations can be developed and compared against each other. In summary, Kennedy believes the ADAS model is capable of making a valuable contribution: ‘The role of the ADAS diagram is to serve as a common foundation to facilitate exposition and comparison of dynamic specifications’.
This is clearly a vote of confidence by Kennedy in the ADAS model. But is it justified? On our reckoning it is not. We arrive at that verdict on three grounds. Consider these in turn.

Problems still remain

(1) Let go back to Kennedy’s recommended method of detaching the horizontal supply curve from its normal association with AD. What do we make of this? 
We simply do not accept that the theory of output and prices told in terms of ADAS – or for that matter any other economic theory - can legitimately be conceived as divisible, in the manner suggested by Kennedy, into two separable elements - one consisting of a formal ‘model’ and the other of less formal ‘storytelling’. The fact is that the two elements constitute, together, a theory - an explanation which provides understanding - of the phenomena in question. 
Consider for instance (for the purposes of the illustration keeping our distance from the ADAS model) the familiar (textbook) micro analysis of supply and demand. Typically we draw demand and supply curves as graphical representations of the functional relationships understood to exist between quantities demanded and supplied and price. The diagram will normally be accompanied by explanation of how, when demand and supply are not equal, prices and quantities will alter as agents respond to the imbalance in the market, and of how these responses can be expected to re-establish equality of demand and supply. Even if it is the case that the demand and supply functions, and the conditions of equilibrium are – as is usually the case - more formally specified than the accounts given of the process of adjustment to equilibrium, both these elements are essential components of what is being presented, which is, a theory of the working of the price mechanism. The point of the analysis is to explain how demand and supply are coordinated through the price mechanism. The implication drawn merely from inspection of the diagram – that an equilibrium state exists at a certain price – does not answer the question posed as to how the market works to achieve a balance of quantities demanded and supplied; for a complete answer to be provided, the ‘stories’ told about how agents respond to the emergence of a situation of excess demand or supply must be included as essential to understanding the functioning of the market. By itself, without some dynamic complement, the static demand and supply diagram is hardly more than a dead skeleton – not a theory, merely a bald statement of the existence of a solution, with nothing to say as to whether that solution is, in practical terms, attainable and relevant. To create a theory which yields understanding - in our example, the theory of how the market mechanism achieves a socially desirable outcome - both elements are required. 
The same applies as regards ADAS. In other words it is the ‘whole package’, the two components - what (with respect to ADAS) Kennedy calls the formal model and the story-telling accompaniment - that together make up the relevant, issue-resolving, theory - in this case of how changes in output and the price level interact.
 
Kennedy’s defence of ADAS is, we now realise, conceived of in peculiarly narrow terms – it is a defence only of what he chooses to call the ‘model’ (consisting simply of the market equilibrium curves AD and AS), not of the whole substance of what most people would regard as the ADAS analysis of the simultaneous determination of output and the price level. Note that, having adopted that strategy, Kennedy does not directly challenge the Nevile and Rao / Colander allegation of inconsistency: rather, by employing his chosen strategy, he tries to hide from it. It seems to us that, in drawing this odd dichotomy between what he calls the ‘model’ and the ‘stories’ in order to defend the consistency of the narrowly-defined ADAS model, Kennedy is admitting that the stories – which we regard as the real substance of the ADAS theory – may indeed involve inconsistencies.
(2) Having ‘separated’ (to his own satisfaction, though not to ours) the ‘stories’ from the ‘model’ in his defence of ADAS, Kennedy’s case stands or falls on the internal consistency of the static model represented by the AD and AS curves. Apparently he is confident that, whatever awkwardnesses may emerge through ‘improper’ use of the (narrowly-defined) ADAS model, strict interpretation of AD and AS as market equilibrium curves excludes any possibility of inconsistency. But we do not believe that Kennedy has – even on his own terms of defending only a narrowly-defined version of ADAS - succeeded in escaping from the ‘two supply curves’ problem.
Consider the following example. Say, in tracing out an AD curve, we are determining values of P appropriate to Y1 and Y2 (with Y2 > Y1). As Y2 exceeds Y1, the larger savings gap requires for equilibrium more investment spending than suffices at Y1. Ceteris paribus, a lower rate of interest, requiring a lower price level and higher value of real balances, is necessary to attain that larger volume of investment. But in addition, it is necessary to know, or make an assumption about, how supply conditions are affected by the increase of Y2 over Y1. To the extent that increased Y (additional investment and consumption via the multiplier) was to imply higher production costs, the necessary reduction in interest in order to make up for the effect of higher costs on the profitability, and volume, of investment would be greater than if costs were unchanged. In other words, if costs rise with income, a greater reduction in P than otherwise will be required to achieve the appropriate amount of investment for equilibrium at Y2. The point is that the slope of the AD curve between Y1 and Y2 is therefore not independent of supply conditions. That is to say, even when attention is directed simply to identifying equilibrium combinations of Y and P the output supply conditions do not disappear from the picture: the equilibrium Y and P combinations represented by any AD curve must reflect what is understood or assumed about underlying conditions of supply. As the AD curve cannot be constructed independently of a supply curve, the form of the AD curve necessarily reflects the characteristics of the supply curve in question. Given the standard ISLM convention, the AD curve derived therefrom must reflect the assumption of a horizontal supply curve. 

That being so, there is evidently a problem with Kennedy’s attempt to rescue ADAS from the charge of internal consistency. Even if the AD and AS curves are considered only (that is to say ‘properly’, as market equilibrium curves) with reference to equilibrium situations, the form (slope and position) of the AD curve corresponds to what has been assumed about conditions of supply. Thus the equilibrium sets of Y and P predicted by the model at points of intersection of AD and AS are not independent of the underlying ISLM supply curve: any particular equilibrium state implied by the given AD and AS curves is in part dependent on the ISLM-based supply story which is inbuilt into AD. 

In other words, any equilibrium price-output combination indicated by the given market equilibrium curves would not be what it is if that particular Hicksian (Keynesian) supply curve that was not lurking in the background. The ghost of the ISLM supply curve has not been completely exorcised from the ADAS construction. Indeed there is no possibility of dissociating the AD curve from its genetic inheritance in the form of the ISLM supply curve. Consequently, there is no getting away from the fact that when the AD and AS curves are put together to show the overall equilibrium of the economy as implied by the states of the several parameters of the system, the outcome predicted derives from a theoretical construction within which two quite different supply curves are embodied, the form of each curve separately reflecting different stories respecting supply. As the AD and AS curves are incompatible if set together within the same model the result of doing so can only be theoretical incoherence. We conclude therefore that the ‘two supply curves’ problem is not satisfactorily resolved merely - as recommended by Kennedy – by not talking about disequilibrium. Kennedy’s defence of ADAS just does not work.
(3) The third point we wish to make is this: not only does Kennedy’s defence of ADAS as a coherent macro model fail, the character of the ADAS model is such that – as we have already begun to appreciate - no defence could succeed. That verdict stems from recognition of the true nature of the construction. The ASAS model is fundamentally inconsistent within itself, being composed of two different models which present significantly different and incompatible analyses of the same phenomena, analyses which most definitely cannot be regarded as complementary components of the one model. That of course is why the horizontal ISLM supply curve is, inescapably, an integral part of the AD curve.
As the schizophrenic character of the ADAS model should by now be well recognised - the unsatisfactory nature of the model having (as noted above) been clearly pointed out by a number of writers - a brief review of the facts on which that diagnosis is based should suffice here. What has to be appreciated is that the conventional terminology of ‘aggregate demand’ and ‘aggregate supply’ misnames both curves. The fact is that they are not macroeconomic equivalents of normal micro demand and supply curves, but are in reality, to use Colander’s terminology, ‘aggregate equilibrium curves’ – that is to say, curves which (each) describe a functional relationship between the price level and the equilibrium level of national income. To repeat, the relationships depicted – by both curves - are between income/output and prices, not between price and quantity demanded and price and quantity supplied.
That the appropriate designation of these curves is as aggregate equilibrium curves and not as demand and supply curves is evident if we recall how they are derived. The AD relationship, as we noted earlier, is sketched out by observing, in terms of ISLM, how, ceteris paribus, different levels of price imply different monetary conditions, different rates of interest, different levels of investment spending, and, through the multiplier, different overall levels of output and employment within the economy. Likewise, the so-called aggregate supply curve shows a relationship between the price level and the equilibrium level of output and employment within the economy. The positively-sloped short run AS curve is derived from a pre-Keynesian theory of employment and output. The typical story told is that with prices affected by changes in the volume of monetary spending the impact of spending changes depends on the response on the supply side of the economy: if money wages are sticky, or workers fail to observe changes in the price level, money wages do not alter with prices, the real wage alters, and employment – determined in the labour market – correspondingly also alters. Thus, a sufficiency of demand to absorb the extra output being taken for granted, a relationship – represented by the AS curve - is postulated between the price level and aggregate income/output.
What we evidently have – represented in the forms of the AD curve and the AS curve - are two complete theories of the determination of aggregate output and employment. One of these theories – that reflected in the AD curve – is of a Keynesian character, attributing changes in output and employment to changes in effective demand (though it will be appreciated that to present the idea of a reliable inverse relationship between prices and demand as Keynesian is more than a little questionable). By contrast the theory embodied in the AS curve, which sees employment determined in the labour market at the intersection of the marginal product of labour and labour supply schedules, is purely pre-Keynesian in nature, relying on some ‘Say’s Law’ presumption to ensure that demand for output matches the volume of output which corresponds to the equilibrium established in the labour market by conditions of labour supply.
As we have already said, there is no way by which these two stories of the determination of output and employment across the economy can be put together as components of a coherent model: any attempt to do so can only produce (quite literally) nonsense. In an earlier paper the present author (Grieve, 1998) cited Barro and Grilli’s (1994) succinct verdict on the ADAS construction. It remains worth quoting.
The main problem with the AS-AD framework is that the various pieces of the analysis are contradictory. The AD curve reflects the underlying IS/LM model . . . The AS curve assumes that producers (and workers) can sell their desired quantities at the going price, P. That is why the quantity supplied rises when P increases relative to Pe (the expected price level). This set-up is inconsistent with the Keynesian idea – present in the IS/LM model and therefore in the AD curve – that producers and workers are constrained by aggregate demand in their ability to sell goods and services.

We reckon that in seeking to defend ADAS as a usable model Kennedy did not recognise the dual character of the construction. What he says in defining aggregate equilibrium curves strongly suggests he was taking it for granted that the AD and AS curves relate to various markets which are all component parts of the one economy: thus: 
The AS and AD curves are what economists call market equilibrium curves which consist of combinations of values of the variables measured on the axes that create equilibrium in some market or markets. The AD curve is defined as combinations of price and income for which the goods and services market and the money market are in simultaneous equilibrium. (Walras law implies that the bond market is also in equilibrium.) In open economies this is extended to incorporate international sector equilibrium. The AS curve is defined as combinations of price and income for which the labour market is in equilibrium.
It seems pretty clear that in preparing his defence of ADAS, Kennedy had no conception of what has subsequently been recognised as the true relationship between the so-called AD and so-called AS curves – that they are not such as can in any circumstances be combined to form a consistent model. No defence of the construction is possible.
The ADAS model is unusable

Kennedy recommends ADAS as a useful general framework in terms of which different theoretical conceptions can be compared. But if the ADAS model is not a viable construction, attempts to use it in macroeconomic analysis cannot but run into trouble. Consider now the sort of problems that are encountered in trying to make use of ADAS, and how the textbook writers – misguidedly persevering with ADAS - have attempted to get round the difficulties they faced. Finally, we will comment on the sort of macro theory that results from their efforts.
Moseley (2009) draws attention to the inconsistency revealed when out of equilibrium states are modelled in terms of the ADAS diagram. Take a disequilibrium situation (see Figure 1) such that the going price level (P1) is understood to exceed the equilibrium price level (P*) at which AD and AS intersect. According to AD, at P1 output is Y1 and at the same time, according to AS, with price at P1, output is Y2. Remembering that quantities of Y measured along the horizontal axis are not quantities demanded (corresponding to a demand function) as distinct from quantities supplied (corresponding to a supply function), but quantities of output at which aggregate demand is equal to aggregate supply, the model depicts a nonsense situation. Furthermore, analysis of adjustment to equilibrium is precluded by the indications that for the equilibrium level of price (P*) to be attained, inspection of AD indicates that output must rise, while inspection of AS implies that to reach P*, output must fall. It is of course the (attempted) embodiment within the same model of two incompatible aggregate equilibrium curves that generates these inconsistencies.
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But it is not only in the context of disequilibrium that the ADAS model produces conflicting implications. Suppose the situation represented by ADAS shows a state of full employment equilibrium, with P and Y established as corresponding to the intersection of AD with the long-run (vertical) AS curve. In this case, both curves – both underlying theories of output and employment – predict equilibrium at the same P, Y combination. But even that state of affairs doesn’t imply compatibility of the two parts of the ADAS model – the correspondence of predictions is merely coincidence: the underlying theories and explanations of how the economy is in the position in which it is are at odds with each other. 
At the cost of reiterating the point already made that ADAS contains not one, but two, theories of output and employment, we note the inconsistency of the explanations on offer. The account implied by the Keynesian approach underlying AD is that aggregate planned demand – as determined by confidence and expectations – in the case in question happens (which of course will not always be so) to be consistent with the output produced by the fully-employed workforce, the quantity of labour offered for employment being taken as given. What is important from this perspective is the state of real planned demand for output. Employment, corresponding to the derived demand for labour, is not – as in traditional theory - determined within the labour market at the point of intersection of the marginal product of labour and labour supply curves: with deficient demand labour can be ‘off its supply curve’, experiencing involuntary unemployment. On the other hand, the theory reflected in the AS curve explains employment as being within the control of the workforce: full employment is attainable by adopting the appropriate ‘wages policy’. What matters here are the terms on which labour is willing to work. 
Again we emphasise that the conceptions underlying the AD and AS curves are incompatible. From the Keynesian perspective, attainment of appropriate values of real wages and the price level are not the key to full employment. On the other hand, from the traditional point of view which informs the theory embodied in the AS curve, aggregate demand is envisaged as an essentially tame variable, the value of which tends naturally to match the value of output as determined by conditions of labour supply. The ambiguity of the ADAS model can be of little use as an aid to understanding the working of the economy.
Working with ADAS: extremely dirty pedagogy
The incoherent character of the ADAS model poses insuperable difficulties to using it – as it stands – as a teaching aid. Yet it is widely used in the textbooks. Its employment is made possible by – not to put too fine a point on it - what can only be described as very dubious means. Text book authors have displayed considerable ingenuity in adapting to what would appear to be an impossible situation and devising ways of working with – or perhaps we should say, of appearing to work with - the ADAS construction. 
Kennedy himself notes (1998, p.100), apparently with approval, that a pretty much universal procedure has been for authors to interpret AD and AS as if they were microeconomic demand and supply curves of the familiar sort, and use them accordingly.
Remarkably, most authors . . . treat the AD and AS curves as though they can be defined and interpreted just like their microeconomic counterparts! This is not done by mistake – these authors know that they are not defining and using the AS and AD curves correctly. The do this deliberately, in the belief that more important macroeconomic concepts will be better understood if students are shielded from these technical details.

Simplification, the dodging of complications (‘dirty pedagogy’) may be legitimate as an introductory means of conveying the essence of difficult theories. What, however, but is involved here, using diagrams labelled in terms of ADAS but at the same time telling a ‘story’ which interprets the curves as indicating quantities demanded and supplied as functions of price, and not – as AD and AS really do show - equilibrium output as a function of price, goes, we judge, beyond all legitimate bounds.
Consider the sort of exposition typical of the contemporary textbook literature. With the AD and AS curves derived in the usual way, so that their different character from ordinary micro demand and supply curves should be apparent, the next (textbook) step is to put them together in the one diagram (price level and output on the axes), and use this diagram to trace out the supposed short and longer term effects on the economy of postulated exogenous disturbances. What we find is that, without prior warning (or change in terminology), AD and AS have mutated into the equivalents of ordinary demand and supply curves.

Note, for example, Mankiw’s treatment (Mankiw, 2000, p.363):

Now that we have a better understanding of aggregate supply, let’s put aggregate supply and aggregate demand back together. Figure 13-7 [a version thereof is reproduced below as Figure 2] uses our aggregate supply equation to show how the economy responds to an unexpected increase in aggregate demand attributable, say, to an unexpected monetary expansion. In the short run, the equilibrium moves from point A to point B. The increase in aggregate demand raises the actual price level from P1 to P2. Because people did not expect this increase in the price level, the expected price level remains at P1, and output rises from Y1 to Y2, which is above the natural rate Y. . . . In the long run the expected price level tries to catch up with reality, causing the short-run aggregate supply curve to shift upward. As the expected price level rises . . . the equilibrium of the economy moves from point B to point C. . . . The economy returns to the natural level of output in the long run, but at a much higher price level.
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It may be noted that Mankiw is far from unique in using ADAS in just that manner to describe macroeconomic adjustment processes. For instance, virtually identical accounts can be found in Gordon (2006, pp.210-212), Froyen (2006, pp.171-172) and indeed in Kennedy’s own defence of ADAS (1998, pp.102-103).
So, according to Mankiw, as AD shifts from AD1 to AD2 an increase in aggregate demand creates excess demand (the extent of excess demand being indicated by the horizontal distance between AD2 and AS at P1), thus raising the price level and inducing an increase in supply. Unfortunately, the verbal exposition accompanying Mankiw’s diagram does not fit with what the ADAS diagram, in terms of AD and AS as defined, actually shows. As already mentioned, as Moseley has pointed out, the diagram, read literally, is unable to support any coherent story of the out-of-equilibrium behaviour of the economy. If, as supposed (the scenario described above), AD shifts to the right to position AD1, the diagram tells us that at P1, with the new AD, output must have increased to Y3. But how, we may ask, does the system get from Y3, P1 to the predicted equilibrium at Y2, P2? If the price level has to rise (to P2), the evident requirements are that, according to AD, output must fall, and, at the same time, according to AS, output must increase: that is to say, the ADAS model (as actually represented in the diagram) indicates that to begin the process of adjustment contradictory changes in output are required. This makes no sense. Note too that the textbook tells us that the rise in P from P1 to P2 induces a movement up AS increasing output from Y1 to Y2, but as the diagram implies that Y has already risen to Y3, that again makes no sense.
The above diagrammatic and conceptual impasse arises when we read AD and AS as being what they actually are – each as a representation (which is incompatible with the other representation) of a relationship between the price level and the equilibrium level of output within the economy. As illustrated by the above example from Mankiw, a story can be derived from the diagram only if the curves are read as showing functional relationships between quantities demanded and supplied and price – but that reading of course negates all the preceding analyses via which the AD and AS curves have laboriously been derived. In other words we come back to the point that ADAS really is unusable for analytical purposes: textbook authors only manage to make some use of it by, in effect, abandoning the foundations on which it is built, and pretending it is something other than what it actually is. 
To pretend that AD and AS are just ordinary micro demand and supply functions writ large is one ‘fudge’ by which many textbook authors seek to get round the problem that, given the true nature of AD and AS, the ADAS model is inevitably incoherent and unusable. Another strategy (fudge) adopted by textbook writers (who may not in fact appreciate fully what they are doing) for coping with that problem is to focus on just one of the two macro theories embodied in the ADAS construction, thereby pushing the incompatible alternative theory out of the picture. What in practice happens with ‘storytelling’ in terms of ADAS is that the pre-Keynesian (classical) theory of output and employment, as embodied in the AS curve, comes to the fore, while the Keynesian theory (unsatisfactorily represented by the AD curve) is to all intents and purposes neutralised. Real effective demand as the key determinant of the level of activity within the economy falls out of the picture: the conclusion generally presented is that in the longer term, given wage and price flexibility, the economy can be expected to adjust to the ‘natural rate’ of unemployment as determined by conditions of labour supply.
Consider again storytelling via the ADAS model. To make the model usable – although the reader is not warned of the trick being pulled - the curves are (as is the textbook convention) treated as being ordinary micro-type demand and supply functions. Starting from an equilibrium position with employment at the ‘natural rate’, a disturbance, typically an increase in the money supply, is postulated so that the AD curve shifts to the right, giving a temporary equilibrium with higher prices and output somewhere up the positively-sloped short run AS curve. The interpretation is that with increased spending money wages – either because of misperceptions or of institutionally determined stickiness
- fail to keep pace with rising commodity prices. As the real wage therefore falls, employment (determined at the point of intersection of the marginal product of labour and labour supply schedules), and output, increase. Subsequently, over time, money wages adjust to the rising cost of living, causing in turn prices to rise further, but eventually money wages catch up on prices, bringing the real wage and employment back to their original levels. Equilibrium is restored when prices and money wages have risen sufficiently to bring the real value of monetary expenditure back into line with the quantity of output produced when employment is at the natural rate. (An equivalent story can of course be told of a negative shock and recovery therefrom, with falling real wages serving to increase employment and a falling price level bringing the real value of expenditure back to the full employment level.)
This analysis employing the theory built into the AS curve - whichever way the story goes - evidently constitutes a straightforward pre-Keynes account of the occurrence and resolution of a temporary deviation from the normal state of full employment. The Keynesian theory of demand seems to have disappeared into thin air. Note that the only thing the story just presented requires with respect to demand (given its tacit, Say’s Law, underpinning) is merely some relationship to link together the price level, real balances and spending. In fact (in terms of the graphics) a simple quantity theory rectangular hyperbola would do the needful, predicting the extent to which the price level must rise to achieve the equilibrium real value of spending. In the ADAS model, we have instead the AD curve, but all that curve is left to do is play the secondary role of determining the magnitude of the change in prices necessary to match the real value of monetary spending with the level of output as determined in the labour market. As the AD curve is used in this context its Keynesian ancestry is effectively neutralised: the message it carries is that total expenditure is a ‘tame’ variable, the real value of which can always be reliably adjusted by appropriate change of the price level to accommodate whatever volume of output, corresponding to the given conditions of labour supply, is offered for sale on the market. What is missing is the Keynesian identification of planned, real demand as the key, independent, determinant of the state of the economy. There is no notion here of the demand for labour as derived demand, no room for an alternative theory which explains employment as determined by a factor independent of supply conditions in the labour market – that is to say, by real effective demand for output.
It is worth pausing to consider just what, in this scenario, has happened to the Keynesian theory of effective demand which, in the textbooks, had been built up step by step – the basic income expenditure model, then ISLM – prior to the emergence of ADAS. It is the introduction of the negatively-sloped AD curve that has facilitated the elimination from the scene of the Keynesian theory. Years ago, when, long before the advent of ADAS, ISLM dominated the scene the notion of a real balance or wealth effect on demand, as a last-resort mechanism of escape from slump conditions was mooted, considered and categorically rejected as of no practical significance. None of those who looked into the possibility of deflation providing an effective boost to demand – not Keynes, not Pigou, not Patinkin - thought that anything useful could expected of the wealth effect; Keynes in fact suggested that falling prices in recession were more likely to make things worse rather than better. All these authors recognised how an increasing real burden of debt, together with the dampening effect on spending plans of expectations of further deflation, effectively ruled out falling prices as a remedy for demand deficiency. Thus Patinkin (1959):

The automatic adjustment process of the market is too unreliable to serve as the practical basis of a full employment policy. In other words, though the real balance effect must be taken account of in our theoretical analysis, it is too weak – and, in some cases (due to adverse expectations) too perverse – to fulfil a significant role in our policy considerations.

Furthermore it was recognised also that if the money supply was endogenous the whole discussion was rendered redundant. But the notion of a significant wealth / real balance effect is deeply embedded in mainstream thinking: not even deflationary experience in the Far East in recent years seems to have been enough to induce the textbook authors to revise their optimistic view of the positive potential of deflation.

It is indeed one of the oddities of modern macroeconomics that the notion of the real balance effect as an important macroeconomic mechanism should appear (not ‘reappear’ as it had never before found general acceptance), embodied in the negatively-sloped AD curve, with not a word about the hitherto well-understood reasons for doubting its real-world relevance. As a component of the ADAS model, the AD curve, as we have seen, represents aggregate demand as a ‘tame’ variable which, via price level changes, can always be relied upon to match whatever volume of output corresponds to employment as determined by conditions of labour supply. The Keynesian theory is, on this understanding, reduced to the equivalent of the pre-Keynesian proposition that the price level naturally adjusts to establish whatever real value of the given volume of nominal spending matches output as determined in the labour market. 
Further terminological (and conceptual) confusion
So, ADAS, derived from different and incompatible theoretical bases, when put to use in contemporary textbooks, manages in practice to lose from sight the Keynesian tradition of macro theory and leave us with a single analysis of a ‘classical’ character. Let us conclude this discussion by noting an unfortunate quirk of misinterpretation which results from this situation, and which illustrates the powerful potential for confusion generated by use of ADAS. Given that, according to the standard exposition via ADAS, the only theoretical game in town is the essentially pre-Keynesian conception that employment is determined within the labour market (at intersection of MPN and labour supply schedules), and given too an awareness that some difference of view exists between ‘classical’ and ‘Keynesian’ perspectives, we consequently find the term ‘classical’ interpreted as denoting a pre-Keynesian conception which supposes perfect price flexibility, and the term ‘Keynesian’ taken to mean (again) a pre-Keynesian conception (there being no alternative conception available) but in this case a pre-Keynesian conception which assumes a degree of inflexibility of money wages and/or prices.
 
Thus, for instance, we find the authors of well-regarded textbooks using the adjective ‘Keynesian’ to describe, in contrast to a ‘classical’ system characterised by perfect wage and price flexibility, an economy with sticky wages and/or prices which, following a disturbance, takes some time to return to full employment.
The classical supply curve is based on the belief that the labour market works smoothly, always maintaining full employment of the labour force. Movements in the wage are the mechanism through which full employment is maintained. The Keynesian aggregate supply curve is instead based on the assumption that the wage does not change much or at all when there is unemployment, and thus that unemployment can continue for some time.
                                                                 (Dornbusch and Fischer, 1990, p.225)
We can now see the key difference between the Keynesian and classical approaches to the determination of national income. The Keynesian assumption . . . is that the price level is stuck . . . the classical assumption that the price level is flexible . . .  The price level adjusts to ensure that national income is always at the natural rate. The classical assumption best describes the long run . . .  The Keynesian assumption best describes the short.

                                                                                        (Mankiw, 1994, p.275)

We suggest that such remarks reveal a lamentable want of historical awareness. In may be not inappropriate therefore to conclude these notes on the ADAS model and the consequences of its uncritical use by drawing attention to some observations deriving from an earlier era – the thoughts of a distinguished authority - on the subject of how the economy responds to macroeconomic disturbances. Note how closely the views of this earlier author correspond to what modern textbooks identify as the ‘Keynesian’ version of macro theory. Before going any further we ought to say that the authority in question is Professor Pigou, whose 1933 work The Theory of Unemployment Keynes described as ‘the classical theory in its most formidable presentment’.
It is of some interest and significance to set Pigou’s views on the attainment of long-run equilibrium of the economy, together with what he has to say about short term responses to macroeconomic disturbances, against modern analyses of the same issues.

With regard to long-run equilibrium Pigou held that the employment situation depended, given production conditions, simply on the terms of labour supply. In the short run, with changes occurring in demand for final output, disequilibrium was to be expected, but in the longer term, once things had settled down, provided there existed ‘free competition’ in the labour market, real wages would be sure to have adjusted to the value appropriate to ‘nil unemployment’.

Changes in the state of demand (for labour) are, of course, relevant, but, once any given state of demand has become fully established, the real wage-rates stipulated for by workpeople adjust themselves to the new conditions. (Pigou, 1933, p.248) 
(The peculiar problem of the inter-war years, as diagnosed by Pigou, was that in the absence of perfectly free competition in the labour market, the ‘wage policy’ chosen by labour was such as to fix the real wage at a level too high for the achievement of ‘nil unemployment’).

So, as regards the long run state of affairs, Pigou’s view would seem to accord with the modern neoclassical belief that the free working of the labour market will establish the ‘natural rate’ of unemployment. With respect to the short term, again the Pigouvian theory is echoed in contemporary thinking on unemployment. What we find in Pigou is an account of just the sort of stickiness in wage adjustment which, in the present-day textbook literature, is viewed as the distinctive characteristic of the Keynesian analysis. Here is Pigou (1933, pp.293-297) explaining how money wage stickiness amplifies the impact of spending changes on employment: ‘There is’, he remarks, ‘always a resistance on the one side or the other to wage changes appropriate to demand changes.’ He refers to what he calls ‘factors of inertia’ operating on both sides of the labour market: these make employers reluctant to raise wage rates when conditions improve, and employees resistant to wage cuts when activity is declining . . . 
Thus, except in periods of very violent price oscillations, employers in general fight strongly against upward movements in money rates of wages and workpeople themselves against downward movements. Money wage-rates show themselves highly resistant to change.

So much for the assumption of perfect wage and price flexibility typically attributed by textbook authors to the classical writers. Pigou continues:

These factors of inertia, which, in an economy where wage-rates were always contracted for in kind, would tend to keep real wages stable in the face of changing demand, in a money economy tend to keep money wages stable. . . .  In general, the translation of inertia from real wage-rates to money wage-rates causes real rates to move in a manner not compensatory, but complementary, to movements in the real demand function. Real wage-rates not merely fail to fall when the real demand for labour is falling, but actually rise; and, in like manner, when the real demand for labour is expanding, real wage-rates fall.
Compare the above with the textbook (ADAS model) account of labour market adjustment with sticky wages – presented as a specifically Keynesian scenario. But here we find in The Theory of Unemployment an eminent pre-Keynesian classical author – perhaps the pre-eminent classical authority on the matter – offering the same sticky-wage explanation of the occurrence of temporary unemployment as in the present-day textbook literature is attributed to Keynes. The quite extraordinary thing is that the textbooks employing ADAS not only succeed in losing the Keynes theory, they even manage to tell their readers that the Pigou theory – which was the direct target of Keynes’s attack in the General Theory – is the Keynes theory.
Conclusion
We can be brief. We conclude that nothing can be done to rescue the ADAS model from the accusation of inconsistency. Kennedy’s ingenious attempt to defend an unacceptably narrow interpretation of what constitutes the ADAS model does not come off. It fails because there is no escaping the fact that as ADAS is comprised of two incompatible elements, no coherent story – even in Kennedy’s restricted terms – can be told by using it.
It is the case also that use of the model by textbook writers is made possible only by ‘fudging’ – (i) dodging the implications of the model’s inherent inconsistency by treating AD and AS as if they were analogous to ordinary micro demand and supply functions, and (ii) neutralising one of the competing macro theories (the Keynesian one) inherent in the model. This procedure has serious consequences. With the Keynesian conception crowded out of the picture, a version of the remaining classical theory – corresponding very closely to the pre-Keynesian theory of Professor Pigou - is confusingly presented as ‘Keynesian’. Thus, deployment of ADAS as an analytical tool has the regrettable effects both of muddling the issue as to what differentiates the classical and Keynesian visions and at the same time of dragging the macro analysis back eighty years into the pre-Keynes era. Our further conclusion therefore is that the charge made against ADAS of giving rise to ‘misleading and confusing expositions of the working of the macroeconomy’ does in fact hit the nail squarely on the head. We believe it is high time that the ADAS model is generally recognised for what it is - ‘a powerful instrument of miseducation’.
Appendix – an alternative diagram

Let us briefly sketch a possible alternative to the ADAS graphics for use in analysis of changes in output and the price level. See Figure 3 (overleaf):
 SHAPE  \* MERGEFORMAT 



The level of output (Y) is shown on the horizontal axis and the rate of inflation (Π) on the vertical. AE (aggregate equilibrium) curves, as derived via ISLM, show the equilibrium level of activity with output adjusted to the current volume of aggregate demand. On the assumption that the money supply is endogenous, AE is drawn vertical when the rate of inflation is zero or positive; when, however, inflation is negative (deflation), AE takes a positive slope on the ground that deflation is likely to reduce rather than stimulate demand and activity (hence, the AE curves are drawn with a kink at zero inflation). The rate of inflation, reflecting the strength of cost-push factors, is a function of the level of activity Y; at a certain level of Y (YNAIRU) inflation is constant at the going rate. Points along the line PP (price line) show, relative to a horizontal line intersecting PP at YNAIRU, how the rate of inflation is affected, per period of time, by the level of Y. When Y exceeds or falls short of YNAIRU, PP indicates inflation rising or falling to the rates shown. For each succeeding time period a new PP line is drawn, intersecting YNAIRU at the rate of inflation prevailing at the beginning of that period. 
This AE/PP construction is offered as free of both the fundamental ADAS problem of attempting to encompass two incompatible theories of output and employment, and as able also to provide a framework capable of accommodating analysis of disequilibrium situations. Alternative shapes and slopes of AE and PP can be introduced as appropriate to the specific situation under consideration (for instance, monetary constraint in times of inflation could imply a negatively-sloped AE curve). 

To put the model through its paces. Suppose, starting at Y1 and π1, a fall in aggregate demand occurs, shifting AE to the left to AE2: Y falls from Y1 to Y2, and as the lower level of activity weakens inflationary pressures within the economy, inflation falls, but remains positive at π2. If, on the other hand, aggregate demand and output had experienced a much greater decline – AE shifting to AE3 – inflationary pressure would not merely have been weakened, but deflation would have set in. It is understood that falling prices have a negative effect on demand – that being shown by the positive slope of AE3 below the zero rate of inflation. When AE shifts to AE3, Y falls to Y3 and inflation to (the negative rate) π3. The indication is of falling prices being associated with rising, not falling, unemployment; no recovery is achieved via deflation - no automatic mechanism guaranteeing restoration of full employment exists within the model.
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� See Rao (1998) for a useful collection of papers on the subject of the ADAS model.


�  It would make no difference to the argument if we allowed in the case of the ISLM (Keynesian model) an upward-sloping supply curve on account of short run diminishing returns to the variable factor. (That was Keynes’s (1936) assumption, though dropped in his later (1939) treatment.) The crucial difference between the two forms of supply curve (as associated with AD and AS) would remain – that difference of course being that in the case of the neoclassical supply curve induced changes in the quantity of labour offered for employment underlie changes in output, while in the Keynesian theory, the supply of labour is given independently of the state of demand for output. In the neoclassical case the slope of the supply curve reflects not only the form of the production function but also the conditions of labour supply.


� Kennedy himself admits (1998, p.102) that the matters likely to be of primary interest have to do with dynamics – as, for instance, what happens in disequilibrium situations, what processes are involved, what forces, if any, operate to establish equilibrium. If then Kennedy appreciates that the ‘story telling’ provides the real meat of the discussion, it seems all the more inappropriate that he relegates ‘storytelling’ to a subsidiary position.


�  That should in any case be evident from the formal specification of an equation for the AD curve. For instance Mankiw’s aggregate demand equation (2000, pp.309-310) shows the value of the simple [1 / (1 – mpc)] multiplier – calculated on the assumption of a horizontal supply curve - as one of the determining factors of the equilibrium level of Y.


�  Mankiw (2000) suggests four possible factors as making for an imperfect supply side response: sticky wages, sticky prices, misperceptions concerning wages, misperceptions concerning prices.


�  If we envisage an AD curve relating output to the price level, in the context of deflation the appropriate slope of that curve might well be positive rather than negative as conventionally drawn.  


�  Re the point not yet taken by the text book authors: Makin (2006), an informed observer of the Japanese scene writes: ‘Deflation is dangerous. The nightmare of a deflationary spiral arises from the fact that as deflation intensifies and prices fall more rapidly, the real cost of borrowing rises. With a zero interest rate and 1 per cent inflation, the real cost of borrowing is 1 per cent. If deflation intensifies to 2 per cent, while the demand to hold cash strengthens because the rise in deflation represents a rising, risk-free, tax-free return on cash: more cash will be demanded. The move into cash further depresses spending, and thereby further intensifies deflation. The real cost of borrowing keeps rising, imparting an accelerating drag on the economy. . . .  As noted, a deflationary spiral produces a sharp increase in the demand for liquidity that, if not satisfied by the central bank, will be satisfied by households and businesses selling goods and services, thereby intensifying the deflationary spiral.’


�  With reference to the textbook classification of theoretical approaches as ‘classical’, ‘Keynesian’ or other, we may find the following state of affairs: (1) a theory which, while genuinely in accord with ‘classical’ views, is described as ‘Keynesian’; (2) a scenario of perfect wage and price flexibility (unimagined beyond the pages of contemporary textbooks) labelled ‘classical’; and that (3) the real Keynesian vision of the General Theory is completely missing. (See for instance Froyen, 2008).


�  So too are Pigou’s thoughts on the contribution that government may make to boosting activity in times of recession. We shall not follow up that issue here, but the fact that Pigou, recognising the slowness of natural adjustment mechanisms, favoured demand-creating measures to deal with recessionary conditions, may come as a surprise to textbook authors who suppose classical theorists to have thought in terms of highly flexible wages and prices, and associate wage and price inflexibility uniquely with Keynesian thinking. 
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