Chapter 2
Early views on unemployment and the Phillips Curve 

2.1 Introduction

In the pre-Keynesian era the concept of full employment only allowed for voluntary unemployment: employment was determined at the intersection of labour demand and supply which was the outcome of maximising, rational and voluntary decision making by workers and firms. However, in the immediate Post World War II Keynesian era, the concept of full employment was recast and the emphasis became one of providing enough jobs to match the work preferences of the available labour force. Any remaining unemployment (frictions aside) was considered involuntary and due to the failure of the monetary economy to generate demand sufficient to meet the saving preferences of the private sector. The notion of involuntary unemployment was at the heart of this conception of full employment. That is, full employment coincided with zero involuntary unemployment.
This Post World War II consensus was steadily eroded away over the next 40 odd years. By the early to mid-1970s, mainstream macroeconomics reverted back to the pre-Keynesian notions of voluntary unemployment and effectively abandoned the concept of true full employment. However, the process of abandonment began in the 1950s when the discussion turned to inflation and the trade-off between the twin evils of unemployment and inflation. This was the era in which the Phillips curve literature emerged (Phillips, 1958). For the concept of true full employment, however, it was the subsequent Monetarist and New Classical reinterpretation of the trade-off that was devastating. The Classical (pre-Keynesian) notions of a natural unemployment rate (understood as being equivalent to full employment) was revived and this led economic theory to reject demand management policies which aimed to limit unemployment to its frictional component.

We argue in this Chapter that the conception which underpinned Phillips’ (1958) publication was paradigmatically different to the conception that underpinned the publications by Friedman (1968) and Phelps (1968a). Far from being an augmentation of the Phillips curve, Friedman’s natural rate of unemployment and inflation models were part of an on-going attempt to resurrect the Neoclassical free market paradigm, which had been discredited during the Great Depression. The natural rate version of the Phillips curve is traced back to Irving Fisher who was a prominent and influential exponent in the last century of the Neoclassical approach.

The Chapter is set out as follows. Section 2.2 considers Classical unemployment theory and the pre-Keynesian origins of the Phillips curve. We present the standard Classical view on unemployment as expressed by Pigou and discuss some of the historical contributions of the English Classical economists and their contemporaries up to Irving Fisher. In Section 2.3 we present the Keynesian view on unemployment and introduce the distinction between voluntary and involuntary unemployment. The latter is caused by deficient aggregate demand which can be solved by demand policies. Section 2.4 considers the contribution of the Post World War II econometricians and the pre-1958 Keynesians with the aims of establishing the Keynesian roots of Phillips’ work and to shed light on stability issues. The results of this evolutionary process are summarised in Section 2.5 where we argue that two distinct developments can be distinguished in the literature. These led to fundamentally different interpretations of the trade-off between inflation and employment as represented by the Phillips curve. In Chapter 3 we present a more expansive analysis of these developments.
2.2 Classical employment theory
As a benchmark we consider the standard Classical view on unemployment as presented by Pigou (1933). The Classical model is represented by the following equations and is graphically depicted in Figure 2.1.
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where w is the real wage which is the ratio of the nominal wage, W and the price level P. The real wage is considered to be determined in the labour market, that is, exclusively by labour demand and labour supply.
Equation (2.1) describes the labour demand (Ld) function and is the derivative of the production function with respect to labour input (the marginal product). The ad hoc imposition of the so-called law of diminishing returns ensures this derivative is positive but declining as employment is increased. Hence, the labour demand function is downward sloping with respect to real wages. This is a short-run relation based on the fixity of other inputs (Pigou, 1933: 39-40).

Equation (2.2) describes the labour supply (Ls) function, which is based on the idea that the worker has a choice between work (a bad) and leisure (a good), with work being tolerated to gain income. The relative price mediating this choice is the real wage which measures the price of leisure relative to income. The imposition of the ad hoc assertion that the substitution effect outweighs the income effect means that a rising real wage will elicit increased labour supply and vice-versa. Interestingly, Pigou (1933) who was the principal antagonist against Keynes in the early 1930s considered labour supply to be relatively inelastic with respect to real wage movements. Whether the function is vertical or upward sloping is of marginal significance to this discussion.

Figure 2.1 The Classical labour market

[FIGURE 2.1 HERE]
The important Classical result is that the interaction between the labour demand and supply functions determines the real level of the economy at any point in time. Aggregate supply (using the aggregation fudge of the so-called representative firm) is thus a technological mapping from the equilibrium employment determined by Equation (2.3) into the production function. Say’s Law (in whatever version) is then invoked to assume away any problems in matching aggregate demand with this supply of goods and services.

The equilibrium employment level, E* in Figure 2.1, is constructed as being full employment because it suggests that every firm who wants to employ at the equilibrium real wage, w* can find workers who are willing to work and every worker who is willing to work at that real wage can find an employer willing to employ them.
The Classical economist thus considered the preferences of the workers always would have a bearing on the labour market outcome and through price adjustment (real wage flexibility) any changes in supply preferences would – via mediation through the demand side – result in a changing full employment level. In other words, adoption of the competitive paradigm demands that departures from full employment are ephemeral at best. Any sustained unemployment (say BC in Figure 2.1) must be due to a real wage constraint (a real wage, w1, above the marginal productivity at implied equilibrium full employment) which would be competed away more or less immediately.

A fundamental aspect of this labour market conception, which has analogues in later New Classical versions of the model, is that fluctuations in unemployment reflect supply-side changes arising from imperfect information or reflecting changing preferences between leisure and work. Later in this Chapter, we present Fisher’s model which incorporates these notions. This model is sometimes interpreted as a fore-runner to the Phillips curve but we will argue that this viewpoint is erroneous. First, however, we discuss the view of the English Classical economists on fluctuations in unemployment and its relation to inflation.
2.3
The English Classical economists

The background to the writings of the Classical economists on inflation and unemployment centred on the convertibility of the note issue into gold, which was suspended in 1794 at the outset of the Napoleonic War and did not resume until 1819-1821. The intervening period of inconvertible paper was initially marked by rampant inflation. Subsequently, in the period between 1814 and 1816, many country banks in England failed and this led to a destruction of country-bank paper and a sharp contraction in the money supply. The deflation imposed harsh effects on the unemployed and members of the working class which became worse with the resumption of cash payments (at the gold parity, which existed prior to the suspension). A fierce debate followed and the role of the Bank of England became a major issue (see O’Brien, 1975: Chapter 6).

O’Brien (1975: 162) said ‘very few Classical writers … were prepared to argue that changes in the stock … [of money] … did not affect the level of activity, although there were several versions of the way in which money achieved its effects.’ O’Brien traced the Classical thinking back to the pre-Classical writers like Cantillon, Potter and Law. The major statement of what we might now call the relationship between inflation and unemployment came, however, from David Hume.

2.3.1
David Hume

In 1752, Scottish economist David Hume wrote an essay entitled Of Money which subsequently was reprinted in Writings on Economics (1955). The later Phillips curve relationship is very reminiscent of Hume. The expansionary effect of an increase in money supply begins via a rise in cash balances. There is a presumption that the economy is at less than full employment and, with excess capacity in the labour market, there is a quantity adjustment to the higher demand. The expansion lowers unemployment but eventually the excess demand for labour brings forth costs increases (via money wage increases) and price rises.

Further discussion by Hume suggested that his model is based on two building blocks. First, disturbances to unemployment (which see it vary from its equilibrium rate) arise from price expectation errors (a difference between actual and perceived prices). Second, these price expectation errors can only continue while prices are changing. We can express these ideas in the following way
(2.4)
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where U is the variation in unemployment around its equilibrium value, p is the actual price level, pe is the expected price level, 
[image: image6.wmf]p

&

 is the change in the price level over time, m is the price perceptions adjustment coefficient and assumed to be positive (see Humphrey, 1985).

By substitution, the familiar Phillips curve form is derived as
(2.6)
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Hume argued that it was necessary to continuously increase prices to keep unemployment at a desired low level. The continuous rises in the price level were required to create price-forecasting errors which, in turn, generate the trade-off. In modern parlance, employment could be increased to some high level (low unemployment) as a result of monetary-driven price increases. Hume believed that the processes of inflation and deflation were symmetrical. A monetary authority intent on continuous deflation would generate high unemployment and, in the long run, the monetary authority can choose a mix of unemployment and inflation that suits its purposes. There is thus a long-run trade-off in this conception (Nelson, 1981: 2; Humphrey, 1985: 19).
 Further, Hume (1955: 37-40), in his most explicit statement of the link between money, inflation and real activity, supported the use of inflation as a good policy instrument to increase real output and employment. Significantly, Hume’s analysis of inflation became the starting point for the Classical economists (O’Brien, 1975: 163).
2.3.2
Henry Thornton

In 1802, Thornton wrote his major work entitled An Enquiry into the Nature and Effects of the Paper Credit of Great Britain 1802, which was published in modern form in 1939 with an extensive introduction written by Friedrich Hayek.  Hayek suggested that the publication by Thornton marked ‘a new epoch in the development of monetary theory. … although … overshadowed by the greater fame of Ricardo, it has now come to be recognised that in the field of money the main achievement of the Classical period is due to Thornton’ (Thornton, 1939: 36).

Thornton (1939: 118-119) realised that large reductions in the issue of Bank of England paper (money notes) were related to downturns in real activity. In periods of depressed exchange, when Ricardo would argue that there was excess currency that had to be reduced, Thornton argued that the contraction could be domestically disastrous. When there was an internal drain operating then note issue should be increased (1939: Chapter 5). This was in stark contrast to Ricardo and the rigid bullionists.

Thornton clearly saw the trade-off between rising prices and falling unemployment, and outlined a model very similar to that captured in Equation (2.6). He argued (1939: 239) that it has been ‘admitted that paper possesses the faculty of enlarging the quantity of commodities by giving life to some new industry.’ In other words, he saw that monetary growth could stimulate real activity including employment. Importantly, it was not the level of money that was significant but the stimulatory effects of changes in money and prices (see also Humphrey, 1985: 19).
In Thornton’s view there were no enduring real effects if the money stock expanded before contracting back to its original level. In this sense, he was not inconsistent with Hume. He also thought that if the money stock rose and was then maintained at that level, the new employment level would probably not persist. Another departure from Hume’s analysis was Thornton’s distaste for a policy designed to exploit this temporary trade-off. The loss of purchasing power for workers (and those on fixed incomes) via real wage cuts led Thornton to eschew the trade-off as a viable strategy for monetary authorities. Finally, Thornton believed that the trade-off between output (employment) and inflation, if exploited, would be relatively small. In modern parlance he saw a steep Phillips curve. Thornton (1939: 239) said that while it is true that a growth in money will stimulate real activity (‘giving life to new industry’), ‘the encrease … [sic] … of industry will by no means keep pace with the augmentation of paper’ as prices continue to rise.

2.3.3
Thomas Attwood

Neither Hume nor Thornton could be described as an ‘unambiguous inflationist’ (O’Brien, 1975: 164).
 However, in contradistinction, Attwood, a Birmingham banker, clearly wanted policy makers to use inflation to increase the level of prices and generate full employment. He explicitly recognised a trade-off between inflation and unemployment. His thinking was significantly influenced by the effects of the deflationary strategies of the Bank of England after the Napoleonic Wars. Attwood became a central figure in the opposition to the attempts by the Bank of England to bring the currency notes back to parity with gold at the expense of economic activity (Fetter, 1964). The Bank was trying to resume specie (gold) payments after the 1797 suspension which followed a run on specie as the public panicked early in the wars against the French. 
Attwood was a monetary heretic in his times. He stood for inflationary policies because he saw they were the means to full employment. He is thus firmly in the tradition of modern economists who see a long-run trade-off between inflation and unemployment and who may weight the costs of unemployment as higher than the costs of inflation. The harsh deflationary policies adopted by the Bank of England in 1815 and 1816 saw many brass and iron workers in the Birmingham area, who were largely occupied in the armaments industry, lose their employment. Attwood stood out from the contemporary opposition to the deflation because he was not concerned with the distributional consequences (Fetter, 1964: xiii).
Unlike Hume and Thornton, Attwood expressed the trade-off in terms of levels of unemployment and prices (or deviations from normal values). Both Thornton and Hume argued that a reduction in the growth of money would plunge the economy back into depression but for Attwood it was high prices (not price changes) that led to low unemployment. It is not entirely clear from Attwood’s writings how he considered the trade-off between price levels and unemployment would occur. It appears that he thought a real wealth effect, driven by a fall in value of money as the price level increased, would provide the stimulus (Attwood, 1964: 62-63). As long as the real value of property increased, prosperity (production and employment) would rise. But this type of expansion would also be dependent on what economists might now call expectations. Attwood placed a strong emphasis on public confidence. He argued (1964: 69) that ‘the depression of prices has produced depression of mind, and both have produced very general impoverishment and distress.’

Attwood pushed the inflationist position because he believed that the capitalist system had an inherent tendency to deflation, where falling prices caused stocks of goods to decline and, in turn, engendered pessimistic expectations. A downward spiral of gloom followed and the descent was only interrupted by price rises, due to stock shortages, at the bottom of the trough (Attwood, 1964: 60-61). In modern terms, the position taken by Attwood can be expressed as opposing the proposition that an unfettered market would maintain full employment. This brought him into conflict with John Stuart Mill during the 1820s.
 
2.3.4
John Stuart Mill

Mill (1964) was a major critic of the position taken by Hume and Attwood and rejected the idea of a permanent trade-off between inflation and unemployment. Mill’s (1964: 550) main statement on the issue is as follows:

Another of the fallacies from which the advocates of an inconvertible currency derive support, is the notion that an increase of the currency quickens industry. This idea was set afloat by Hume, in his Essay on Money, and has had many devoted adherents since; witness the Birmingham currency school, of who Mr. Attwood was at one time the most conspicuous representative. Mr. Attwood maintained that a rise of prices, produced by an increase of paper currency, stimulates every producer to his utmost exertions, and brings all the capital and labour of the country into complete employment; and that this has invariably happened in all periods of rising prices, when the rise was on a sufficiently great scale. I presume, however, that the inducement which, according to Mr. Attwood, excited this unusual ardour in all persons engaged in production, must have been the expectation of getting more commodities generally, more real wealth, in exchange for the produce of their labour, and not merely more pieces of paper. This expectation, however, must have been, by the very terms of the supposition, disappointed, since, all prices being supposed to rise equally, no one was really better paid for his goods than before.

Clearly Mill at this stage believed in a model like Equation (2.4). However, Mill’s analysis is deficient because he failed to consider the context in which Attwood was proposing inflation. While Mill assumed full employment of all resources, Attwood proposed inflationary-motivated growth because he had witnessed the effects of the post-Napoleonic recession on the local Birmingham industry. 

Mill did reject, however, the view that monetary expansion was neutral. He built an argument to show that monetary expansion could have real effects on the gains made by debtors. The problem with his argument is that, independent of the source, extra demand can only translate into a real expansion if unemployment (of labour and capital) exists prior to the monetary increase. It was inconsistent for Mill to trace out one mechanism which provided increased spending and production yet to reject another. The fact is that Mill (1964: 552) had a moral objection to the real debt route and claimed that ‘this might be accounted an advantage, if integrity and good faith were of no importance to the world, and to industry and commerce in particular.’

Humphrey (1977) considered that Mill was a forerunner of the Expectations-augmented Phillips curves and the natural rate hypothesis. He claimed that Mill saw misperceptions as the means to gain temporary expansion. It is hard to agree with this interpretation. The confusion and inconsistency in Mill’s argument aside, his basic objection to the inflationist cause of Attwood was moral. It is hard to imagine that Milton Friedman would concede that the case against using monetary expansion to reduce unemployment could be reduced to a moral objection. Although Mill was inconsistent, he more typically adopted the argument that monetary expansion was undesirable.

2.3.5
Assessment of the English Classical economists view on inflation and unemployment
This section is motivated by our interest in the views taken by the English Classical economists on fluctuations in unemployment and their relation to inflation. The views are worthy of consideration as part of our search for the origins of the Phillips curve and the Monetarist and NAIRU revolution that followed. We find no common thread that would underpin the resurgence of Monetarism. Contrary to some opinion (for example, Gordon, 1976), Hume’s model was not the foundation for the natural rate analysis and his discussion is entirely consistent with the outcomes posited in Phillips (1958). Thornton – despite being ambiguous on key issues such as what happens if the new, higher level of money stock is maintained – was a more likely precursor to the Monetarists but not to Phillips (1958). On the other hand, Attwood’s analysis is consistent with Phillips (1958) and in contradiction to the Monetarist developments. His major critic, Mill was unclear and inconsistent, although he has been erroneously interpreted as providing analysis consistent with the vertical long run Phillips curve (Humphrey, 1977).

2.4
Irving Fisher – “I discovered the Phillips Curve”

The editor of the 1973 edition of the Journal of Political Economy said ‘It is not generally known that the first statistical investigation of the relationship between inflation and the unemployment rate was performed not by A.W. Phillips in 1958 but by Irving Fisher in 1926’ (see also Donner and McCollum, 1972: 323).

The 1973 Journal of Political Economy reprinted the 1926 article by Fisher under the heading ‘I discovered the Phillips Curve by Irving Fisher’. Gordon (1981: 212) also claimed that the ‘curve should actually be called the “Fisher curve”, since the relationship between the unemployment and inflation rates had been pointed out much earlier [by Fisher 1926].’ Similarly, Dimand (1997: 442) said that ‘Fisher’s monetary theory of economic fluctuations anticipated later developments such as Phillips curves and adaptive expectations.’

While on the surface Fisher produced a correlation between employment and a complex lagged version of price inflation, it is difficult to argue that his model was a precursor to the type of models that were eventually embodied under the Phillips curve umbrella. Further, we have already seen that the English Classical economists discussed the inflation-unemployment relationship and knew that a trade-off could be exploited, although in varying ways and with varying temporal horizons.
In line with Solow (1997), we consider Fisher’s conception of the relationship as paradigmatically at odds with the stream of thinking within which Phillips is placed. Fisher’s (1926) causal train is from a money expansion to rising prices, rising profits, increasing output and higher employment starting from a full employment level (which we would term the natural rate of unemployment now).
Fisher’s reasoning is similar to that of Thornton. He also thought exploiting this trade-off was bad because, longevity issues aside, the workers would have more jobs but lower wages. In other words, the trade-off is accompanied by lower real wages because money wages rise more slowly than prices. Also in the same vein as Thornton is Fisher’s insistence that the relationship is in terms of price changes influencing unemployment. Fisher (1926: 499) said the level of prices ‘has … nothing whatever to do with employment.’
It is important to consider Fisher’s contribution in perspective. In a later publication, Fisher (1928) coined the term money illusion, which became a central concept in the attack on Phillips curve orthodoxy by Friedman (1968) and Phelps (1968a). This was a partial driver of the rise of Monetarism in the 1970s. Fisher (1928) argued that individuals were regularly confused between real and nominal values. Although assuming rationality is a useful starting point for the economic analysis of individual behaviour, Fisher was aware that actual studies of human behaviour suggested that a strict adherence to rational principles ‘fail to describe the world we live in’ (Thaler, 1997: 439). 

Fisher’s own empirical work in 1926, though not based on regression techniques, reflects his view that nominal amounts are slow to adjust to price level changes. He introduced the distributed lag, a dynamic structure common in econometrics from the 1950s on, to capture this notion. Fisher was also aware that his work did not establish causality.
 Nonetheless, he states (1926: 502)
But as the economic analysis … certainly indicates a causal relationship … it seems reasonable to conclude that what the charts show is largely, if not mostly, a genuine and straightforward causal relationship; that the ups and downs of employment are the effects, in large measure, of the rises and falls of prices, due to the inflation and deflation of money and credit.
By modern standards, Fisher’s empirical work does not stand up to scrutiny. Solow (1997: 434) raised considerable doubt on the veracity of Fisher’s statistical work: the ‘correspondence between the actual and computed fluctuation in employment is naturally far from exact … [but] … that does not quite get it across that the model systematically understates the depth of recessions (if that is what is actually happening)’.
 Using data very similar to that contained in Fisher’s data set, Solow (1997) regressed employment on a few lagged dependent variables and inflation (lagged one period) for the period 1919-1935. He failed to find a significant relationship supporting Fisher’s model. He then reversed the causality and found a highly significant relationship between employment and price changes – that is, a Phillips Curve.

While not being able to assemble the exact data set that Fisher used, Mitchell (1999) constructed a monthly series for Factory Employment and the Consumer Price Index for the US between January 1889 and December 1923. This was a longer data set than that used by Fisher but essentially similar. Using standard Dickey-Fuller and Augmented Dickey-Fuller tests, Mitchell (1999) was unable to reject the hypothesis that both series were integrated of order one (in other words they required first differencing to become stationary). In statistical terms, this makes it very hard for there to be a relationship between inflation and the level of employment, although clearly the unit root tests may lack power and thus are not definitive. Marginal, at best bi-directional, causality was detected between the two series in levels and first-differences using Granger-causality tests. No evidence of cointegration between the variables in any configuration was found. This being the case, one might conclude that there is no simple error-correction model linking the variables, which would make it difficult to establish Fisher’s outcomes.
In our view, Fisher did not discover the Phillips curve. He re-asserted the Quantity Theory of Money, with flimsy empirical work to back up his claims. Fisher’s work on misperceptions certainly laid the ground for the later work of Friedman, who spent much of the period leading up to the 1960s following the lead of Fisher in believing that the strongest constant in economics was the causal relationship between the stock of money and nominal income. The expectations-augmented Phillips curve did not just materialise as a response to Phillips (1958). It was a new manifestation of the work that Fisher began in the 1920s and which has become Friedman’s research agenda in the interim.
2.5
Keynes on involuntary unemployment
It is only during the Great Depression that the concept of involuntary unemployment appeared explicitly in the literature. The discipline of macroeconomics emerged in this period and was built, in part, on the recognition that what might apply for individuals in isolation may not apply to all individuals in a system (the so-called fallacy of composition). Accordingly, involuntary unemployment was constructed as a systemic failure of the economy to provide enough jobs for all those willing to work at existing money wages. This conception challenged the dominant Classical competitive paradigm that only allowed for frictional unemployment to exist. Keynes later cast the differences between the Classical perspective and the new ‘macroeconomic’ perspective in terms of the distinction between voluntary and involuntary unemployment (Keynes, 1973: 5).

To fully appreciate the differences between these two conceptions on unemployment we need to appreciate the different concepts of equilibrium that underpin them. Chick (1983: 21) noted:

There are two concepts of equilibrium extant in economics:

1. Equilibrium is a point of rest; forces leading to change are either absent or counterveiling.

2. Equilibrium is a point at which supply equals demand.

Chick (1983: 21) considered that the second definition is a special case of the first such that ‘either excess demand or excess supply creates a force leading to a change (e.g. in prices) which will eliminate the excess demand or supply.’
The Classical notion of full employment as represented by Point A in Figure 2.1 is consistent with both ideas of equilibrium being satisfied. Unless rigidities were imposed by government, the flexible price labour market would always ensure full employment was maintained. In the extreme, and in a so-called free society, it could be argued that any rigidity could be construed as voluntary because the workers could dismiss a government that was constraining their choices (as long as the workers had suffrage).

Following Keynes (1973: 5) frictional unemployment is easily derived from the Classical labour market model because ‘frictions are allowable such that there may be temporary miscalculations in the labour required to meet a given output, or time delays in posting information about jobs or in workers re-locating to new jobs. This unemployment is what we term frictional.’ Keynes (1973: 6) also noted that 

In addition to so-called frictional unemployment, the postulate is also compatible with voluntary unemployment due to the refusal or inability of a unit of labour, as a result of legislation or social practices or of combination for collective bargaining or of slow response to change or of mere human obstinacy, to accept a reward corresponding to the value of the product attributable to its marginal productivity. But these two categories of frictional unemployment and voluntary unemployment are comprehensive. 

Keynes used the inability of the Neoclassical economists to explain the reality of the 1930s to introduce the concept of involuntary unemployment. Understanding the meaning of involuntary unemployment requires a prior understanding of how the concept of effective demand was introduced into the analysis. This introduction negated the Classical view that the real outcomes of the economy were determined by the full employment equilibrium achieved in the labour market. 

Post Keynesians typically begin with the General Theory in explicating the principle of effective demand (for example, Chick, 1983; Davidson, 1972). However, the essential elements underpinning the critique of Say and the modern understanding of involuntary unemployment in a monetary capitalist economy can be found in Marx, particularly in Theories of Surplus Value (Marx, 1975). In various discussions, we learn that the Classical (Ricardian) denial of the possibility of generalised overproduction is based on the idea that products exchange against products (Marx, 1975: Vol II, Ch XVII, par 705). This is at the heart of Classical neutrality. The existence of a circuit breaker in the form of idle money stocks (recognising that money is more than a means of exchange but also an independent form of commodity) led Marx to conclude that there was the possibility of stagnation (defined as a conflict between purchase and sale) (Marx, 1975: Vol II, Ch XVII, pars 710-711). Marx (1975: Vol II, Ch XVII, par 712) also anticipated the modern distinction between nominal and effective demand which lies in the understanding of the real contribution of Keynes (Clower, 1965 and Leijonhufvud, 1968). In Theories of Surplus Value, Marx (1975) noted that in denying the possibility of a general glut, Ricardo appeals to unlimited needs of consumers for commodities and any particular saturation would be quickly overcome by increased demands for other commodities. Marx (1975: Vol II, Ch XVII, par 712) rhetorically asked for an explanation of the connection between ‘over-production’ and ‘absolute needs’ and indicated that capitalist production is ‘only concerned with demand that is backed by ability to pay.  It is not a question of absolute over-production - over-production as such in relation to the absolute need or the desire to possess commodities.’
Subsequently, Keynes (1973: 15) defined involuntary unemployment as
Men are involuntarily unemployed if, in the event of a small rise in the price of wage-goods relatively to the money-wage, both the aggregate supply of labour willing to work for the current money-wage and the aggregate demand for it at that wage would be greater than the existing volume of employment.

In terms of the Classical labour market (Figure 2.1), if one retains the notion that the labour market quantity is always determined by the interaction between labour supply and demand, then the concept of involuntary unemployment as defined by Keynes does not make any sense. The clue to the new concept of unemployment lay in the understanding that the labour market did not determine the employment level and the quantity of labour supplied and demanded did not have to bear any relation to the Classical optimal labour supply and labour demand schedules. In terms of Figure 2.1, point B can be seen as being consistent with the idea of involuntary unemployment. 

The essential point is that the demand for labour is derived from the product market as a reflection of the demand for final goods and the resulting level of effective demand. This is depicted in Figure 2.1 by the vertical line at E1, which represents the effective demand constraint that is imposed on the labour market from the goods market.
 At B, workers are willing to supply more labour even at lower real wages. 

In what sense do we say that a worker who is involuntarily unemployed is powerless to change his/her situation? This is also a key question in understanding the distinction between voluntary and involuntary unemployment.

In terms of Figure 2.1, the Neoclassical construction is that at B, workers should offer themselves at lower real wages to increase the demand for their services. But how does an individual worker do this? The real wage is after all a ratio of prices that are determined in two separate markets. At the same time, firms also are unlikely to risk the wrath of their existing workforce by capriciously exploiting slack labour markets to negotiate lower money wages for all even if it was institutionally possible to do so. Solow (1980) notes that by the 1940s, even Pigou was in agreement with this logic.

Further, if all workers do manage to achieve a cut in the real wage then the fallacy of composition inherent in the Classical story becomes binding. The outcomes applicable to a single individual will not automatically apply for all individuals together. Therefore the Classical policy solution that across the board real wage cuts will reduce unemployment is prone to fail.

The final issue is whether point B is an equilibrium, which would suggest that once the economy was at B it would stay there unless something else changed. This is in violation of the belief implicit in the second concept of equilibrium discussed above that market forces will resolve any discrepancy between supply and demand. However, at point B, the labour supply function has no bearing on the labour market outcome. Chick (1983: 76) notes that at point B ‘firms’ expectations are fulfilled. They therefore have no reason to revise their production plans or to increase employment. The economy is in underemployment equilibrium, and it is not a mistake (emphasis in original).’
So what is the driving factor in creating the underemployment equilibrium where workers are involuntarily unemployed? Mitchell and Mosler (2002) showed that involuntary unemployment arises when the private sector, in aggregate, desires to earn the monetary unit of account, but doesn’t desire to spend all it earns. Firms do not hire because they cannot sell the output that would be produced. In this situation, nominal (or real) wage cuts per se do not clear the labour market, unless those cuts somehow eliminate the desire of the private sector to net save, and thereby increase (investment) spending. The only entity that can provide the non-government sector with net financial assets (net savings) and thereby simultaneously accommodate any net desire to save and eliminate unemployment is the government sector. It does this by (deficit) spending. The obvious conclusion is that unemployment occurs when net government spending is too low to accommodate the need to pay taxes and the desire to net save. We consider this argument further in Chapters 8 and 9.
2.6
The Keynesian era – expectations and stability
The experience of World War II showed governments that full employment could be maintained with appropriate use of budget deficits. All the orthodox Neoclassical remedies that had been tried during the 1930s Great Depression largely failed. It was the military spending associated with the onset of the War that stimulated employment growth and eliminated the mass unemployment. Following the War, the problem that had to be addressed by governments was how to translate the fully employed war economy with extensive civil controls and loss of liberty into a peacetime model of freedom and full employment.

The first major statement addressing this problem came in the form of Beveridge’s (1944) Full Employment in a Free Society.
 This was consistent with the new Keynesian orthodoxy of the time, which saw unemployment as a systemic failure and moved the focus from the personal characteristics of the unemployed and the prevailing wage levels. Beveridge (1944, 123-135) stated: ‘The ultimate responsibility for seeing that outlay as a whole, taking public and private outlay together, is sufficient to set up a demand for all the labour seeking employment, must be taken by the State.’

The emphasis of macroeconomic policy was now to promote full employment. Inflation control was not considered a major issue even though it was one of the stated policy targets of most governments. The emphasis was on jobs. Beveridge defined full employment as an excess of vacancies at living wages over unemployed persons. And Vickrey (1993) said: ‘I define genuine full employment as a situation where there are at least as many job openings as there are persons seeking employment, probably calling for a rate of unemployment, as currently measured, of between 1 and 2 percent.’
To achieve these objectives, governments in the Post World War II period used a range of fiscal and monetary measures to stabilise the economy at full employment in the face of fluctuations in private sector spending. Unemployment rates were usually below 2 per cent throughout this period. Importantly, the economies that avoided the plunge into high unemployment in the 1970s maintained a ‘sector of the economy which effectively functions as an employer of the last resort, which absorbs the shocks which occur from time to time ...’ (Ormerod, 1994: 203). We take up the relative performance of the labour market in different OECD countries in Chapter 7.

However, this focus on jobs did not last for very long. By the early 1950s, the US economists, in particular, began to debate what constituted the irreducible minimum rate of unemployment and thus the concept of full employment became tangled up in models of unemployment and inflation (see Bancroft, 1950; Dunlop, 1950 among others). Accordingly, the Phillips curve era had begun. Full employment in the Beveridge-tradition was steadily abandoned from this point.
2.7
The Keynesian econometricians

2.7.1
Introduction

The Keynesian paradigm developed in a parallel fashion with the textbook synthesis of the linear expenditure system and the competitive labour market. This coincided with the work of the econometricians in the Cowles Commission during the 1940s and 1950s. In this section we consider the role of the econometricians.
While the famous debate between Keynes and Tinbergen established that Keynes didn’t like the empirical work being done in his name, the econometricians played a significant role in the development of Keynesianism at a policy level. Indeed the early work of the Cowles Commission was largely concerned with ‘defending a simple Keynesian macro-approach’ (Epstein, 1987: 103) and ‘measuring the effects of policy’ (Marshak, 1946). However, at this early stage of econometric work there was considerable scepticism because the Keynesian models were not an empirical success in terms of forecasting in the first instance. Leeson (1998: 605) said that ‘Postwar Keynesianism rose and fell to the accompaniment of econometric failure, but after the first forecasting failure, the econometricians did not lose faith in their chosen strategy’ (emphasis in original).
There was no doubt that the likes of Klein, a key player in establishing the ascendancy of Post World War II Keynesian thought, considered that it was better to use econometrics to assist in the process of policy making. His 1946 Journal of Political Economy paper, which assessed the forecasting performance of the national income modelling, makes his contempt for armchair commentary clear. Klein said (1985: 532)
 that there are ‘two possible reactions … [to the failures of the models to forecast accurately] …. We may now discard these new-fangled and difficult econometric methods … and relax again into the armchair comments about the future course of economic events … [or] … We may tackle the forecasting problem with renewed vigor making use of the valuable information that we have gained from this trial.’ This renewed vigour spawned a program of work which, in part, led to Phillips (1958).

Phillips (1958) however was not the first to estimate a Phillips curve. A number of econometricians were working on similar problems long before Phillips’ work appeared. Importantly, the pre-Phillips work incorporated the idea that the relationship between wage or price changes and the level of activity was conditioned, among other things, by the state of inflationary expectations. We briefly consider the important contributions to this literature next.
2.7.2
Jan Tinbergen

Dutch economist Jan Tinbergen published the first econometric study of the trade-off between inflation and unemployment in 1936. Tinbergen became famous for his 1939 League of Nations project which attempted to provide empirical justification for the emerging Keynesian view that governments should intervene to stabilise business cycle fluctuations (Tinbergen, 1939). Tinbergen’s work was severely criticised by Keynes himself and later Friedman, Frisch and Koopmans (see Patinkin, 1976, Stone, 1978; Hendry, 1980; Pesaran and Smith, 1985). In many cases, particularly the Keynes-Tinbergen interchanges, the critics showed extreme ignorance of Tinbergen’s work (see Mitchell, 1995).

In contradistinction to Fisher, Tinbergen’s (1939)
 wage equation was the first Phillips curve if we take that to mean a model with causality running from excess demand in the labour market to wage changes. The model was thus based on price adjustment reacting to quantity disequilibrium with no presumption of full employment. It differs from Phillips only in the choice of the excess demand proxy. In Tinbergen’s case, the excess demand proxy was modelled using employment relative to its trend level.

Tinbergen also foresaw the nominal/real dilemma - which Friedman took credit for at a much later stage - and included a price change term, lagged one period. He said it was to represent catch-up behaviour or cost of living adjustments to nominal wages. In other words, Tinbergen had a model of wage inflation dependent on excess labour market demand and a shift parameter (in his case the lagged inflation term). The estimated model clearly implied a trade-off between wage inflation and the state of the labour market.

2.7.3
Lawrence Klein and associates
Klein was another significant figure in the development of Phillips curve estimation. Klein’s early work at the Cowles Commission in the 1940s was dominated by his macroeconometric model building. In his 1947 paper, Theories of effective demand and employment, Klein (1985: 13) constructed a labour market

in such a way that Classical equations for supply and demand for labor in terms of the real wage rates were combined with a dynamic adjustment equation for the nominal wage rate as a function of imbalance in the labor market, indicated by unemployment. This was a macrotheoretical exposition of what much later came to be known as the Phillips Curve.

The Cowles work on wage adjustment led to Klein’s cooperation with Arthur Goldberger and between 1951-3 they constructed the Klein-Goldberger model, published in 1955. The model was designed for public policy analysis, which had become an industry after World War II, as governments around the world assumed the goals of full employment and price stability (Klein 1985:16). The wage adjustment function in that model confirmed his desire to include a price change term on the right hand side (Klein and Goldberger, 1955). Later, Klein and Ball (1959) explicitly modelled the change in money wages as a function of lagged inflation because they considered it took time for real wage aspirations to feed into bargained outcomes. These efforts raise the interesting question of why Friedman and Phelps have been given so much attention in terms of adding expectations to the Phillips Curve. In the technical sense, with causality running from labour market disequilibrium to wage/price adjustment, the nominal-real issue was modelled long before the publication of Friedman (1968).
The Klein-Goldberger model marked a turning point in the rise in importance, and acceptance, of econometrics. The forecasting performance of the model was significantly better than earlier models although there were still debates about the ‘economic meaning of the estimated structure’ (Epstein, 1987: 117). The model was published in the same year that James Tobin assumed the role of director of the Cowles Commission (replacing Koopmans) and the Commission moved from Chicago to Yale. Tobin was responsible for a re-emphasis on structural modelling and the liaison with Arthur Okun, who was working at Yale at the time. The link between the wage adjustment estimation (the Phillips Curve) and Okun’s own work (which became Okun’s Law) was the foundation stone for the 1960s Keynesians. Together these relations became the centrepiece of macroeconomic orthodoxy in place of the Quantity Theory of Money (Lodewijks, 1988).

2.7.4
Summary
The early work of the Cowles Commission was largely concerned with putting an empirical face onto the simple Keynesian linear expenditure system. The work by Tinbergen, and later by Klein and his cohort, advanced the Keynesian paradigm by giving it empirical authority even though, at times, this authority was rather sketchy.
The work was not without its critics. For instance, Fisher attacked the Commission’s work even though he was a founding member of the Econometric Society (Epstein, 1987: 103-104). Fisher did not like the structural modelling, which was the heart of the Cowles work under Klein. Epstein (1987: 104) said that his real basis for complaint was not the structural modelling, although he couched his criticism in these terms, but rather ‘the detailed monetarist view of the business cycle he had developed over many years.’
Friedman’s work unambiguously aimed to build on the early research of Irving Fisher and was up against a new macroeconomic orthodoxy. According to Epstein (1987: 110) this orthodoxy, which was about to ‘hold fast to Okun’s Law and the Phillips Curve’ was promoted strongly by the work of the Keynesian econometricians. As a consequence, Friedman became a harsh critic of the structural modelling carried out at the Cowles Commission during the 1940s and 1950s. He ‘believed the Keynesian models were fundamentally mistaken and he strove to prevent the use of deliberate countercyclical policies … He went on to predict that models such as Klein’s will “in due time be judged failures” ’ Epstein (1987: 108-109). These views did not stop him attempting to establish the empirical validity of the money-income relationship. Friedman and Becker (1957), Friedman and Meiselman (1963), and Friedman and Schwartz (1963) resorted to a standard of econometric research that was, at the very least, problematic (see Desai, 1981).

Importantly, while the Keynesian econometricians had estimated Phillips-like curves with expectations variables included, they did not, however, provide a strong theoretical basis for their models or embrace the stability issue.
2.8
Closing in on the “Phillips Curve”
Klein and his associates were not the only economists working on inflation and unemployment, either before, or contemporaneously with, Phillips. Another significant, yet virtually unknown work was that by Leeds economist Arthur Joseph Brown published in 1955. Before considering Brown’s contribution, a reflection of Phillips’ own 1954 work is fruitful.

2.8.1
Phillips (1954)

Phillips laid out the theoretical basis for his later empirical work in an article published in 1954. Lipsey (1978: 49) said, ‘the now-famous curve made its debut in 1954 in Phillips’ first major published paper, “Stabilization in a Closed Economy”. In fact, this relationship was between the derivative of the price level and the level of production (a proxy for the level of economic activity).’
Sawyer (1989: 126) pointed out that ‘there is some confusion in the argument over the changes in the level of production and differences in the level of production.’ A close reading suggests that it is the difference in the level of production that sends the demand signal. Phillips (1954) gave consideration to both fix-price systems driven by mark-ups on unit costs and flex-price systems driven by moving factor prices.
Phillips (1954: 309) said that if ‘prices… are flexible, the error in production will also cause prices to change at a rate proportional to production.’ This led Lipsey (1978: 50) to formalise his interpretation of Phillips (1954), as a relationship between the rate of change of the price level to the deviation of actual production from the ‘full employment level’ of production. Phillips clearly had a notion of what is currently referred to as the NAIRU although he pitched the steady-state in terms of the level of output and employment.
 Importantly, in terms of the claim by Fisher (1926) that he discovered the Phillips curve, Phillips (1954) was articulating a process where disequilibrium in the real sector caused changes in nominal aggregates. We saw that Fisher’s version of the relationship between price changes and employment (real activity) levels was cast in terms of the reverse causality and was considered to be an equilibrium relation. Phillips published two further papers before 1958 on time-forms in dynamic economic models and stabilisation policy. The lineage is clear and culminated in the famous 1958 publication in Economica.

2.8.2
Arthur Joseph Brown (1955)

Tony Thirlwall (1972: 325) stated in a short historical note, published in Economica, that:

as a matter of historical fact, A.J. Brown’s The Great Inflation, published in 1955, antedates both Sultan and Phillips. Brown not only discusses in some detail the theoretical and institutional reasons why one might expect an inverse relation between the percentage level of unemployment and the percentage rate of increase of wages and prices, but, more significantly, he plots a Phillips-type relation for the United Kingdom for the periods 1880-1914 and 1920-51, and for the United States for the period 1921-48. I have often thought that the “Phillips” Curve ought to be called the “Brown” Curve-unless, of course, Brown himself had precursors.

While A.J. Brown published his major work The Great Inflation, 1939-51 in 1955, well before the 1958 Phillips publication in Economica, it is hard to argue that he anticipated the Phillips curve in the way Thirlwall imagines. The published work of Phillips between 1954 and 1958 (Phillips, 1954, 1956, 1957) was already pointing to the Phelps-Brown-inspired empirical study published in 1958. It is easier to argue the case that A.J. Brown provided an account of the role of expectations and real wages in the determination of the trade-off between inflation and unemployment. This adds theoretical substance to the estimations of Tinbergen and Klein et al in this regard. Brown was firmly in the Keynesian mould and his discussions of expectations and real wage resistance was not an anticipation of the later work of Friedman and Phelps in the 1960s.
 It is also important to note that Brown was the first to talk about the instability of the wage change-unemployment relationship.

Further, Brown outlined the relationship between the price-wage spiral mechanism, which can drive inflation and the distributional struggle over available real income. In this sense, he anticipated a competing claims explanation of inflation, which became popular in the 1970s among Post Keynesians and Marxists (see Goodwin 1967; Tobin 1972; Desai 1973; and Rowthorn 1977).

This is not to say that the work of Brown and Phillips was equivalent. Sawyer (1989: 102) said:

The approach of Brown can be contrasted to that of Phillips in three respects. First, Brown places the statistical relationship into a much fuller discussion of the process of inflation…. Second, Brown did not attempt to draw any curve through his data. … Third, Brown did not argue that the wage change-unemployment relationship observed for pre-First World War period held thereafter.

As is elaborated in Sawyer (1989) and Mitchell (1999), Brown provided a very full treatment of the inflation process emphasising institutional structures found in the labour and product markets as well as incorporating inflationary expectations into his analysis. He also was fully cognisant of the way in which wage and price setting changed over the course of his analysis. Sawyer (1989: 103) said that in ‘contrast, an implication of the work of Phillips (1958) was that the relationship between wage changes and unemployment held for nearly a century across many social and political changes. This could be seen as asserting the importance of the operation of underlying economic forces through varying institutional arrangements.’

This again raises the question of why Phillips (1958) work became the inflation-unemployment model adopted by the profession, given that it was based on questionable econometrics (see Desai, 1975), simplistic economic theory, and a questionable assertion of stability. This question is more potent when one considers the depth of analysis provided by A.J. Brown.

2.8.3
Paul Sultan (1957) - “I discovered the Phillips curve”!

In the same way that the Journal of Political Economy in the 1973 edition reprinted Fisher (1926) under the heading ’I discovered the Phillips curve’, some economists (Amid-Houzier et al., 1971) have attributed the same discovery to an American text-book writer, Paul Sultan (1957). While Brown went within one stroke of producing the graphical Phillips curve, Sultan (1957: 555) was the first person to publish a Phillips curve graph. Amid-Houzier et al. (1971: 320) argued ‘that Phillips’ work was an independent empirical verification of the hypothetical relationship which, unknown to him, had been earlier postulated explicitly by Sultan.’
 Their understanding of history is a bit amiss because they claimed that ‘Phillips produced the first empirical work on the relationship between inflation and unemployment’ (Amid-Houzier et al., 1971: 319). We have shown that this claim is false. Further, Sultan’s graph is in terms of the annual percentage change in the price level and the rate of unemployment, which is not the relationship that Phillips modelled. The errors are illustrative of the way textbook writers and others have started history with Phillips (1958) and confused his Phillips curve (in terms of wage inflation) with the textbook versions (in terms of price inflation) (Sawyer, 1989: 110-113).

Sultan’s theoretical justification for the curve, which he called ‘The Hypothetical Relationship of the “Fullness” of employment to Annual Price Changes’, was firmly within the prevailing Keynesian orthodoxy of his day. Sultan (1957: 555) wrote that
… the line relating unemployment to inflation … [reference to his Figure 24] … is strictly hypothetical, but it suggests that the tighter the employment situation the greater the hazard of inflation. …Assuming that a fairly precise functional relationship exists between inflation and the level of employment, it is possible to determine the ‘safe’ degree of full employment. In our hypothetical case, we are assuming that when unemployment is less than 2 per cent of the work force, we face the dangers of inflation. And when unemployment is larger than 6 per cent, we face the problem of serious deflation.

Sultan did not discuss the work of the Keynesians before him on the role of expectations and the question of stability. In effect, it is the textbook version of the Phillips curve that was born in Sultan’s exposition.

2.8.4
Assessment
Neither Sultan nor Brown matched the subsequent influence on the profession of Phillips (1958). Sawyer (1989: 102) concluded that:  ‘In terms of the textbook and policy discussion the advantage of an estimated curve is that it can be used, without the accompanying data and caveats, to illustrate general relationships. Further, a loose statistical relationship was in effect translated into what appeared to be a precise empirical relationship.’
The profession was probably not yet ready for the work of Klein et al. Phillips (1958) was published at a time when a number of related developments occurred. Each may help to explain the reason the previous work on inflation and unemployment was supplanted by the Phillips curve. Not only did the sophistication of national income data improve in the 1950s, but it coincided with the introduction of larger and more powerful computers which made regression analysis more accessible (see Lucas and Sargent, 1978; Friedman, 1991). It was also a period when macroeconometric modelling was increasingly seen as an ‘essential ingredient’ in the debates between Monetarists (Quantity Theorists) and Keynesians (Leeson, 1998: 608-609).
 In the next chapter, we place the historical developments discussed within an overall macroeconomic context. This allows us to better understand both the contribution of Phillips (1958) and the later Monetarist research which attempted to regain the ground lost since the publication of the General Theory in 1936.

2.9
Conclusion
The Chapter has shown that the Phillips (1958) curve was hardly a path-breaking theoretical and empirical development. Humphrey (1985: 23) concluded:

Phillips was far from the first to postulate an inflation-unemployment tradeoff or to draw the curve bearing his name. Even the econometric wage-price equations employed in modern Phillips curve analysis together with their excess demand and alternative market clearing interpretations long predate Phillips. In short, Phillips and his successors inherited … these concepts; they did not invent them.

We have shown that the history of the Phillips curve is an example of the discontinuity and opportunism in the development of macroeconomic thinking. There was some discussion of the so-called trade-off between inflation and unemployment among the Classical economists. By the 1920s, Irving Fisher (1926) was setting the groundwork for what became Monetarism some 42 years later (Friedman, 1968). The work of Fisher was obscured by the rise of Keynesian macroeconomic orthodoxy. The Phillips curve, reflecting the adjustment of nominal magnitudes to real disequilibrium in the labour market, was a central expression of the confidence acquired by policy makers through eliminating the business cycle during the 1960s. However, Friedman and others were working on the foundations of a resurgence of Neoclassical macroeconomics based on the Quantity Theory of Money during the 1950s and 1960s. The Phillips curve became their opportunity and the empirical havoc that the 1970s oil price shocks created among macroeconomic time series seemed to add weight to their flawed arguments. Nothing really changed in the modern statement of Monetarism that had not been shown to be deficient, albeit in different terms, by Keynes and others. We discuss the way that Friedman and others misused the Phillips curve to launch opportunistic attacks on the prevailing Keynesian paradigm in Chapter 3.
Finally, an examination of the literature between Fisher (1926) and Phillips (1958) has shown that Keynesian thinking which explored the relationship between inflation and unemployment was clearly informed about the role of inflation expectations and, in one case, the problem of instability in the relationship (Brown, 1955). In this context, how the Phillips (1958) model became the exemplar remains the interesting question. If the work of Brown (1955), for example, had have gained more prominence, the subsequent development of macroeconomic theory and policy may have been quite different.








































� This interpretation is at odds with that of Gordon (1976: 191) who claimed that Friedman’s (1975) statement that monetary expansion could only have temporary effects was ‘merely restating in dynamic form Hume’s original proposition that a monetary expansion could “excite” real output only temporarily.’ There is nothing in Hume that indicates that he thought the trade-off was temporary and that employment would fall back to the level that prevailed before the monetary expansion.


� O’Brien (1975: 164) explained that ‘the reason for this is clear enough. Without a continual increase in world gold production … inflation must, under a gold-standard system, soon be checked and indeed reversed. Since convertibility was a major objective … this rules out inflation.’


� O’Brien (1975: 165) did not classify Attwood among the Classical economists, although he recognises that his analysis was derived from Classical thought. He believed Attwood is distinct because his primary aim was full employment and he didn’t care much for the convertibility issue. He also thought that the economy was inherently unstable in a deflationary direction.


� Barber (1997: 447) believed that Fisher was obscured, unjustly, by the ‘Keynesian ascendancy … it meant that some of his achievements were overlooked and literally had to be rediscovered. In 1926, Fisher … anticipated by more than three decades the essential insight contained in what was later to be labelled the Phillips curve.’


� Fisher’s (1936) paper was accompanied by an incisive commentary by Morris Copeland (1936), who also questioned the causality in Fisher’s work.  Fisher concluded that both directions of causality - what econometricians would now term bi-directional causality - was not excluded by his work. He also challenged Copeland to test for the opposite causality – in others words, to estimate the Phillips Curve. This led Solow (1997: 433) to exclaim ‘If only he [Fisher] had!’.


� Solow doubted whether Fisher actually performed any regression analysis so the graphs he produced showing actual and predicted employment were based on some other (spurious) means. The fit implied is extremely poor. 


� Whatever role we might subscribe to the marginal productivity schedule in this regard is somewhat irrelevant (see McCombie, 1987-8).


� Beveridge had earlier, in 1942, authored the Social Insurance and Allied Service, commonly referred to as the Beveridge Report, which was the basis of the development of the Welfare State.


� Klein (1985) is a collection of his famous papers, including the 1946 Journal of Political Economy article.


� The original article was published in Dutch in 1936. It was reprinted in Tinbergen (1959).


� Tinbergen (1951) also argued that the wage equation (in this case for the United Kingdom) could be improved by replacing the employment term with the inverse of the unemployment rate to represent non-linearities.


� Klein (1985: 17) said that as part of his work in developing the theoretical aspects of the Keynesian model which prevailed in the 1940s, he ‘formulated an expression for the wage-rate determination that was the same thing as the Phillips Curve, back in the 1940s, when I was at the Cowles Commission.’


� Desai (1975) would probably disagree with this claim given that he pictures the Phillips (1958) exercise as modelling a series of long-run equilibrium points.


� Brown (1955: v) said ‘One of the main difficulties encountered by anyone trying in the last five or six years to understand the inflationary processes which had been going on since 1939, and were still very much in progress, arose from the unsatisfactory and rapidly changing nature of the theoretical framework at his disposal. Modern dynamic economics is a young subject, and the process of price increase under the pressure of excess demand or under the influence of expectations, after having attracted every interest in the years before 1939, have been discussed in considerable detail since then and especially since the war.’


� Amed-Houzier et al. (1971: 319-320) said that ‘While the general relationship between price changes and unemployment had been recognised earlier, Sultan was the first to show explicitly the trade-off between percentage changes in price level and unemployment in diagrammatic form.’


� Here we are using the term Monetarist to describe the work of economists like Friedman who were attempting to re-establish the Quantity Theory of Money as the centrepiece of macroeconomics.
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