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1.

Introduction

Nowadays, the wage and price dynamics of applied macroeconometric models are
typically described through some sort of error-correction mechanism, and
references to the notion of the (non-vertical) Phillips curve have almost vanished.
Indeed, is actually possible to come across the idea that modern error-correction
formulations of the wage and price dynamics, pioneered by Sargan (1964), are
outright incompatible with the old (and antiquated?) idea of a stable Phillips curve
with finite slope1.
In this paper I wish to argue that, in an important sense, the notion of a stable
Phillips curve should not be considered a futile relic of days long gone. More
specifically, I wish to argue that the old Phillips curve can be a very convenient way
of interpreting and summarizing many apparently much more modern-looking
error-correction models of the wage and price formation2.
In section 2 I briefly present the model and develop the implied long-run relation
between employment and, respectively, the wage share and the rate of inflation.
Section 3 is actually in the nature of an appendix and is not crucial for
understanding the reasoning of the paper: it only tries to document, scarcely with
any words and without any attempt at interpretation, how various shocks affect the
steady state of the model. Section 4 contains the basic argument of the paper: there I
show quite explicitly how our rather typical, albeit stylized error-correction model,
as well as shocks to this model, can be interpreted in terms of an old-fashioned
Phillips curve (and, conversely, how this Phillips curve can be expressed in terms of
the parameters of the underlying error-correction model). Section 5 offers some
conclusions.

1

For instance, years ago Cripps stated that´"The Phillips curve hypothesis is false both because it
assumes that market forces play a dominant role and because it is assumed that attempts to compensate for
reductions or for inadequate increases in real earnings are of no importance." (Cripps (1977), p.111) The
first reason adduced was refuted by Rowthorn (1977), who deserves the merit, among other things, of
having shown that the expectation augmented vertical Phillips curve can (and should) be interpreted in
terms of an immanent conflict between income share aspirations held by workers and capitalists (and that
it does not, by itself, rest on the assumption "that money wages are determined by atomistic competition in
the labour market" (Cripps (1977), p.110)). But neither does Cripps' second argument against the Phillips
curve seem to stand up to closer scrutiny: one of the points of this paper is to bring out explicitly that the
traditional Phillips curve is fully compatible with the idea that part of wage and price inflation reflects an
attempt to compensate for previous disappointments concerning real earnings. More recently, and writing
about the development of econometric models after 1970, Solheim has stated that "Equilibrium-correction
terms, [...] were taken into the models. As a result one could assure that the model's estimations were
contained to a long-term trend. Thereby one could e.g. eliminate the possibility to pursue the Phillips curve
indefinitely." (Solheim (2005), p.7; my italics)
2
Whitley (1994) seems to be expressing much the same view: "The overall impression is that some of
the UK models have not really changed that much in their properties, despite their more acceptable
theoretical underpinnings and their use of currently fashionable econometric techniques" (ibid., p.79)
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2.

The model

2.1

The wage- and price dynamics

The basic model of the wage and price dynamics in this paper is exceedingly
simple, and it looks as follows:
(1)

d log w =  $ d log P +  $ [log F(N; X) − log * ]

(2)

d log P =  $ d log w +  $ [log * − log * & ]

w denotes the nominal wage, P stands for the general price level (as measured by
the GDP-deflator), and ω og N designate the actual wage share3 and employment,
respectively. Implicitly, the relative changes on the left hand side refer to relative
changes per time unit and, strictly speaking, they therefore indicate rates of change.
I shall assume that the parameters β og λ are both positive, whereas α and/or δ are
less than one, but positive (this choice obviously amounts to assuming αδ<1 and
will be justified below). For want of something better I have referred to α as the
partial price-to-wage inflation coefficient (and analogously for δ), whereas β and λ
have been termed the error-correction coefficient (of, respectively, the wage and
the price dynamics).
According to the wage relation (1), wage inflation depends positively on
employment. More generally, it is assumed to depend on the unemployment rate,
but since I shall assume, for simplicity only, that the growth rate of labour supply
and labour productivity are both zero, unemployment easily translates into
employment. Wage inflation is also assumed to be positively affected by price
inflation, whereas it depends negatively on the actually prevailing wage share. The
potential impact on the level of wage inflation exerted by institutional, "structural"
variables is captured by the catch-all shift variable X. By convention, the elasticity
of F with respect to X is equal to one. F(N;X) can naturally be interpreted as the
wage share (or real wage) target held by wage earners: a higher gap between the
target wage share F and the actual wage share ω - i.e., a larger positive wage share
error - is seen to trigger off higher wage inflation for any given price inflation. The
interpretation of the price inflation equation is almost analogous: ω∗ can be
interpreted as the wage share target (equal to one minus the profit share target) of
capitalists or, in more contemporary usage, of firms4. Firms try to turn their markup
or profit share targets into reality by adjusting prices appropriately. A higher gap
between profit share aspirations and the actual profit share is seen to trigger off, by
3

In this paper I will assume, for simplicity, that labour productivity is constant. Therefore, we can talk
interchangeably about the relative change of the wage share and the relative change of the real wage
4
Capitalists is the word used by, e.g., Rowthorn (1977), whereas Cassetti (2003), e.g., refers to firms
instead
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itself, higher price inflation, thus contributing towards increasing the profit share
and hence decreasing the wage share.
The model developed in this paper displays, to a varying extent, affinity with many
previous post-Keynesian or Kaleckian models of growth (or output) and income
distribution. In the following pages I will indicate this affinity by holding up the
model against, in particular, Rowthorn's classic piece on conflict, inflation and
money (Rowthorn (1977)) and the much more recent contribution by Cassetti
(2003).
The wage and price dynamics posited by Cassetti is similar to (1) and (2), except
for one thing5: he did not include inflation (nor expected inflation) in his account of
the wage dynamics, nor did he make room for wage inflation as a separate
determinant of price inflation6. This amounts to assuming, in terms of (1) and (2),
that α = δ = 0. Cassetti's rationale for effectively ignoring the first terms on the right
hand side of (1) and (2) is not entirely clear, but possibly the omission derives from
the view that
The target wage share depends on several factors: inflation expectations, productivity changes,
degree of militancy and bargaining strength. In our one-commodity model, where the income
shares are defined in real terms, there is no need to include price expectations and productivity
changes. In fact, workers react to the inflation rate or productivity increase to maintain their share,
which otherwise would be eroded. Therefore, fixing a given share implies that inflation and
productivity advances have been taken into account. ...[ibid., p.453]

In my view this is not convincing: it is not clear why the target wage share should
depend on inflation expectations and productivity changes (and the meaning of
income shares being defined in "real" terms does not seem obvious either). What
seems clear enough, however, is that the wage inflation required in order to turn the
target wage share into reality does in fact depend on inflation (expectations) and on
the (expected) growth of labour productivity. Indeed, it's precisely by letting
nominal wage growth react to the inflation rate and to productivity changes that
workers can hope just to maintain their share. Therefore, and contrary to Cassetti's
conclusion as embodied in his wage dynamics, if workers are really concerned
about the wage share or even aiming at a certain target share, the logical implication
seems to be that there is a need to include inflation (and productivity growth, which
is here zero by assumption) on the right hand side in the wage dynamics.
In (1), the target wage share is assumed to depend positively on the level of
employment (and this of course is what accounts for the positive link between
5

An additional (but minor) difference is that wage and price inflation depends linearly on the absolute
gap between the target and actual wage share, whereas wage and price inflation according to (1) and (2) is
seen to depend linearly on the relative gap. My interpretation of F(N;X) corresponds to the interpretation
given by Cassetti and is related to, but not totally coincident with the term the negotiated wage share used
by Rowthorn
6
even though he (also) aknowledged that "workers will press for higher money wages until their share
reaches the desired level" and that "firms try to close the gap between actual and target share by increasing
prices" (ibid., p.453)
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between wage inflation and employment). This common assumption is also the
assumption originally made by Rowthorn (ibid.), but it diverges from the the
approach taken by Cassetti (ibid.), who assumes that workers' wage share target
depends on the change of (un)employment rather than on the level of
(un)employment7. As for the profit share target I have assumed, for simplicity, that
it is exogeneously given.This, on the other hand, is fully in line with Cassetti but
not with Rowthorn, who invoked the reasonable (but complicating) assumption that
the profit share target increases with capacity utilization8 which, in turn, he proxied
by (un)employment.
Not only do our equations (1) and (2) seem to capture the main thrust of many
post-Keynesian formulations of the wage and price dynamics quite nicely. Despite
the blatant simplicity of these error-correction equations, they also seem to capture
the essence of the wage and price dynamics embedded in many large scale
econometric models quite well. For example, the wage dynamics (1) is surprisingly
close to the basic wage inflation equation of the SMEC-model of the Danish
economy, developed and used by the Secretariate of the Economic Council in
Denmark. Similarly, SMEC's basic price equation (describing the dynamics of the
GDP-deflator) is almost identical to the price dynamics specified in (2)9.
It is a hallmark of all empirical macromodels of the Danish economy that at least
one of the coefficients corresponding to the parameters α and δ is identified as
being less than one: in SMEC, α is equal to 0.515 (DØRS (1999), p.15, p.93), and
in the ADAM-model developed jointly by the The Statistical Bureau of Denmark
and the Ministry of Finance, α is estimated as being equal to 0.462 (DS (1996),
p.161). These parameter-estimates are generally reported as being highly significant
and stable. Moreover, for the SMEC-model it is relatively easy to identify δ as
being equal to 0.586. (DØRS (1998), p.31))10
It is exactly these apparent empirical facts which are lying behind the restriction
αδ<1 that I imposed on these parameters right from the outset. And, as I will
expound quite explicitly in the following, it is precisely when this assumption is
met that it is possible to capture the core of the wage and price dynamics in even
large macroeconomic error-correction models by means of an old-fashioned
(long-run) Phillips curve with finite slope. This Phillips Curve may then be thought
of as a convenient short-cut of a far more complicated model operating behind the
7

cf. Rowthorn (1977), p.219; Cassetti (2003), p.454
cf. Cassetti (2003), p.454; Rowthorn (1977), p.219. The basic reasoning of the present paper would not
be affected if it were amended by (also) letting profit share aspirations be an increasing function of
employment
9
this has been documented in detail in Harck (2005)
10
The wage relation of the MONA model developed by the Danish central bank does not include the
wage share or the real wage as an argument of the wage equation, and this omission simplifies the wage
-an price dynamics of the model. But also in model, "the estimated passthrough from [consumer
price]inflation is less than one for one, and thereby the Phillips curve of MONA is not vertical, but
downward sloping." (DN (2003), p.77 ff).
8
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stage. This property is not always fully acknowledged. For instance, even though it
has gone totally undisputed that α is significantly less than one in the Danish
SMEC-model, this model is, ironically, still claimed to imply what amounts to a
vertical long-run Phillips curve: writing about the properties of SMEC, the fathers
of the model (The Secretariate of the Economic Council) have stated that
In the short run the features are Keynesian in the sense that production is driven by demand [.....]
However, also the supply side plays an important role in SMEC, and the long-run properties are a
supply driven model with the labour force and technology as the binding constraints. (DØRS
(1999), Introduction11)

However, any model containing an error-correction specification of the wage and
price dynamics with αδ<1 (and hence even the SMEC-model) is neither more nor
less supply driven in the long run than what is being implied by the supply side
embedded in a traditional Phillips curve with finite slope12. To substantiate this
sweeping statement is what I will try to do in the following pages.

2.2

The short-run Phillips curve

Given αδ<1, (1) and (2) do indeed imply a well-defined Phillips curve with a finite
slope: by combining (1) and (2) it is readily seen that price inflation can generally
be written as
(3)

SP:

d log P SR =

1 $ [ $ (log F(N; X) − log * ) +  $ (log * − log * & )]
1 − 

For given parameters, and for a given wage share, it seems entirely natural to think
of this expression as the short-run Phillips curve: as usual, the rate of inflation
depends positively on the level of employment. The only feature which may appear
slightly unconventional is that the wage share is seen to play a role for the level of
this short-run Phillips Curve. Whether a higher wage share will shift this Phillips
curve upwards or downwards - or, to put it differently, whether a higher wage share
is inflation-driving or inflation-dampening - appears to be ambiguous a priori. A
higher wage share is seen to be inflation-dampening if βδ > λ. This criterion is easy
to interpret: in itself, a 1 percent increase in the wage share, e.g., will make price
inflation increase by λ percentage points, whereas it will make wage inflation
decrease by β percentage points and thereby make price inflation decline by βδ
percentage points. If the second indirect effect dominates the first direct effect, the
11

Virtually the same quote can be found in the documentation of a new version of SMEC published after
the submission of this paper to the Cambridge Journal of Economics in September 2006 (cf. DØRS
(2007), Abstract)
12
clearly, if α = δ = αδ = 1, the model is consistent for only one level of employment: the level N*, at
which targets of workers and firms are mutually consistent, implying that the aspiration gap (a term
presumably coined by Rowthorn (ibid., p.217)), is equal to zero
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net result will be that a higher wage share is deflationary (i.e., decrease the level of
price inflation at any given level of (un)employment).

2.3

Wage share dynamics and the long-run wage share-curve LWS

One can now ask what the wage and price dynamics in (1) og (2) implies for the
dynamics and for the level of the wage-share. The answer is that, for any given
level of employment, the wage share will gradually converge towards a certain
stable level, and that this level turns out to be a weighted average of the wage share
target of workers and firms, respectively. More specifically, it is possible to show
that the wage share dynamics can be written as
(4)

d log * =

(1 − ) + (1 − )
$ [LWS − log * ]
1 − 

where LWS is the long-run wage share, towards which the actual wage share
converges in a stable dynamic proces. LWS, in turn, can be written as
(5)

LSW: log * =  $ log * & + (1 − ) $ log F(N; X)

where the weight κ is a parameter defined exclusively in terms of the four
characteristic parameters α, β, δ og λ of (1) and (2):

h

 $ (1 − )
 $ (1 − ) +  $ (1 − )

In figure 1-1 I have depicted the LSW-locus. The vertical arrows indicate the the
wage share dynamics leading towards it. Thus, in conjunction the wage and price
dynamics are seen to imply that the long-run wage share will be positively related
to the level of employment if 0 [  < 1. However, it is also seen that neither the
wage share aspirations of workers nor the profit share aspirations of firms will
generally materialize: for 0< κ <1 , the long-run share will neither coincide with
logF nor with logω∗ (save for the specific level of employment level where the two
targets are consistent)13.
It is only in some special cases that the long-run wage share will fully coincide with
wage share aspirations: If δ = 1 and/or λ is infinitely large, κ = 1. This would imply
that the wage share would converge, at any level of employment, towards the wage
share target of firms. If, on the contrary, α = 1 and/or β were infinitely large, it
Incidentally, if α and δ are put equal to zero, and if the profit share target of workers is specified,
following Cassetti, as a negative and linear function of the growth rate (instead of employment), (5)
readily degenerates into his so-called NAIPS-relation [ (17) and (18)] (non accelerating inflation profits
share-relation)
13
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Figure 1: the basic employment and wage-share dynamics
and the impact of a higher level of imported inflation
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would be the wage share target of workers that would be turned into reality in the
long run14 by the wage and price dynamics.

2.4

The long-run Phillips curve

The short-run Phillips curve (3) showed price inflation as a (positive) function of
employment for a given wage share. However, since we have seen that, for any
given level of employment, the wage share will converge asymptotically towards a
certain stable level given by (5), it is now possible to specify the level of inflation
corresponding to this stable wage share. By combining (3) and (5) we can derive
inflation along the LSW-locus as
(6)

LP:

d log P =

( 1−
 )

1
$ [log F(N; X) − log * & ]
+ ( 1−
)


= d log P(N;
X, *& , , , ,
)
+ +
+ + − +
+

Even though the interpretation of α (δ) differs from the interpretation of β (λ), α and β (δ and λ) are
playing the same role, qualitatively speaking, in (5) as well as in several subsequent results
14
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The natural term for (6) is simply the long-run Phillips curve: evidently, if αδ<1
this long-run Phillips curve has a finite positive slope, and it simply shows, for any
given level of employment, how large inflation will eventually be when the wage
share has settled at the stable value given by (5). The merit of (6) is that it brings
out explicitly how the long-run Phillips curve can be rationalized and expressed
very simply in terms of the parameters and concepts of the underlying
error-correction model (1) and (2)15, 16.

2.5

How are the short- and long-run Phillips curves related?

The relation between the short- and long-run Phillips curves must obviously depend
on whether a wage share increase is inflation-driving, inflation-dampening or
inflation-neutral. It is easy to verify that the LP- and SP-curves will coincide if a
wage share increase is inflation-neutral (i.e., if βδ = λ), and that the slope of the
SP-curve will exceed the slope of the LP-curve if a wage share increase is
inflation-dampening (i.e., if βδ>λ) - and vice versa. Consequently, the SP-curve
shown in figure 1-2 corresponds to the case where a wage-share increase will in
itself make the inflation rate decrease. More generally, it is possible to derive that
(7)

LP = SP −

 − 
$ [LWS − log * ]
1 − 

where LP , SP and LSW are referring to (6), (3) and (5), respectively. If, at a given
level of employment, there is initially a positive gap between the stable long-run
wage share (towards which the economy converges) and the actual wage share, the
actual short-run level of inflation (given by the SP-curve) will be higher than
long-run inflation (given by the LP-curve) if a wage share increase is, all in all,
inflation-dampening (βδ>λ).

15

Since, as previously suggested, Cassetti's recent model corresponds to the special case of (1) and (2)
where α and δ are equal to zero, it is not surprising that (6) contains Cassetti's long run inflation equation
[his equation (22)] as a special case. In this case, according to Cassetti, "inflation (or deflation) is
generated by the aspiration gap [the term within the brackets in (6)] , and is exacerbated by indexation
mechanisms, represented by the term (1/β + 1/λ)." (ibid., p.455) Incidentally, the reference to β and λ and
indexation parameters may not be quite appropriate. It is rather the parameters α and δ (which are
implicitly equal to zero in Cassetti) which could potentially be interpreted as capturing an indexation
mechanism
16
Rowthorn did not distinguish clearly between the actual wage share and the target wage share of
workers, and his Phillips curve (which also contained anticipated inflation as an argument) was stated
rather than explicitly derived. And unlike Cassetti's Phillips curve, it cannot be generated as a special case
of (6)
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2.6

The demand side

Since it is my main endeavour to bring out, as simply as possible, how modern
error-correction models of the wage and price dynamics can often be interpreted in
terms of the (allegedly) old-fashioned Phillips curve, my account of the demand
side will be rather crude and brief.
In many models - perhaps even in most models - conceived of as displaying typical
post-Keynesian features, the economy is not nominally anchored: any rate of
inflation is compatible with the steady state. Explicitly or implicitly it is commonly
assumed that monetary policy in some form or another fully accomodates whatever
level of inflation should materialize in the steady state. Inflation is certainly not
dismissed as being an unimportant phenomenon, and often it is included among the
variables being explored. However, because these models typically leave out any
feedback from the level of inflation to (the growth of) real demand, inflation plays
only a minor real role, if any at all. Effectively, the Phillips curve is turned into
some sort of appendix which may be interesting in its own merits but nonetheless
largely insignificant. This tradition is well represented by, among numerous
examples, Cassetti (2003). However, it is not an approach universally adopted in the
post-Keynesian tradition. For instance, in Cripps' account of inflation and
unemployment, inflation was constrained, in the longer run, by a nominal anchor in
the shape of an exogenously given growth rate of the nominal money supply: if
unemployment were lower (and inflation were higher) than the values consistent
with the constant steady state unemployment rate, output was posited to grow more
slowly than "the productive potential", involving a rise in unemployment until the
steady state was reached (cf. Cripps (1977), pp.103-104). Admittedly, Cripps may
not himself have been especially devoted to the crucial assumption of an exogenous
money supply. But at least Rowthorn was. In his seminal treatment of conflict,
inflation and money he explicitly assumed that nominal money growth was
exogenous; and not only did he just assume that real demand and output would
grow whenever inflation was less than the given growth rate of nominal money: he
even assumed that the growth rate of real demand and output was equal to the
growth rate of real money (equal to an exogenous growth rate of the nominal stock
of money minus inflation) (cf. Rowthorn (1977), p.230).
My description of the demand side resembles Cripps' approach and is not as
restrictive as Rowthorn's: having a small open economy (like the Danish) in mind, I
shall simply consider imported inflation, defined as the exchange-rate adjusted
foreign rate of inflation, as a nominal anchor constraining (and containing) the level
of domestic inflation in the long run. The crude demand-side assumption I invoke is
that growth of real demand and real output will tend to exceed steady state growth
(which, by assumption, is equal to zero) and hence increase employment whenever
domestic inflation is less than the exogenously given level of imported inflation
(and vice versa). When inflation has become equal to imported inflation, there will
9

be no further systematic movement of employment (save for the short-run impact of
unmodelled one-shot demand shocks):
(8)

d log N = H(d log EP & − d log P)

H(0) = 0 ; H ∏ > 0

Now, from (3) we know already that domestic inflation does not only depend on
employment but also on the wage share. Obviously, this enables us to identify all
couples of the wage share and the level of employment which would make domestic
inflation coincide with imported inflation and which would therefore be consistent
with stability of (un)employment: if the long-run steady-state property
(9)

d log EP & = d log P

is grafted upon (3), we readily obtain this locus of stable employment, LSE:
(10) LSE:

log * =

1 $ [−(1 − ) $ d log EP & +  $ log F(N; X) −  $ log * & ]
 − 

If, on a net basis, a higher wage share is inflation-dampening (βδ>λ), this locus is
easily seen to have a positive slope. The reason for this is simple: lowering the
wage share will increase inflation in this case, and a lower level of employment is
therefore called for in order to keep inflation in line with the exogenously given
imported inflation (which is a necessary condition for keeping employment stable)17
. In this paper I have simply assumed that a higher wage share is
inflation-dampening, implying a positive slope of the LSE-locus18. To the left of the
relevant LSE-locus (whether negatively or positively sloped), domestic inflation
will be less than imported inflation, and employment will therefore be increasing
(and vice versa).

2.7

The steady state

According to this model, higher employment means a higher long-run wage share
(save for the special case with δ = 1 and/or λ infinitely large). This is what the
LSW-locus says. At the same time, however, a higher wage share means higher
17

Holden&Nymoen take it for granted, apparently, that my assumption holds in general when they write
that "A high level of unemployment does have a dampening effect on wage growth. But if lower wage
growth reduces the wage share, this counteracts the dampening effect [on wage and price inflation] of
high[er] unemployment" (Holden&Nymoen (2002), p.101). However, whether or not a higher wage share
is inflation-dampening seems, rather, to be an empirical question. In the Danish SMEC-model referred to
earlier, β, δ and λ are roughly equal to 0.25, 0.60 and 0.70, respectively. In this specific model a higher
wage share is therefore inflation-driving, corresponding to a negatively sloped LSE-locus
18
It can be shown that the positive slope of this case will unambiguously exceed the slope of the LSWlocus
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long-run employment in this case (where, by assumption, a higher wage share is
assumed to be deflationary). This is what the LSE-locus tells us. The steady state
corresponds, of course, to the intersection between these two loci (cf. figure 1-1).
The arrows seem to suggest that the wage share and employment dynamics is
uncomplicated, and that the model is locally stable19. If the economy should
momentarily be located in a point such as point A (perhaps as a consequence of a
permanent one-shot shock to the level of real demand), the wage-and price
dynamics seem to indicate a path towards the steady state, along which employment
will be decreasing, whereas the wage share will first tend to increase but eventually
get back to its initial value. The mechanism behind the employment dynamics
appears particularly transparent in figure 1-2: if unemployment stayed unchanged,
the wage share would gradually converge towards the stable level corresponding to
point B on the LSW-locus, and the short-run Phillips curve SP would drift
downwards until the wage share had stabilized and inflation had declined to the
level indicated by point B on the long-run Phillips curve LP in figure 1-2. But
employment does not stay constant: it obviously decreases as long as the level of
inflation still exceeds the level of imported inflation indicated by the horizontal line
in figure 1-2. I have not dealt explicitly with the implied inflation dynamics (as
opposed to the dynamics of the price level), and I am therefore prevented from
indicating, in figure 1-2, the full employment-inflation path corresponding to the
employment-wage share path sketched in figure 1-1. But if the latter path is stable,
the employment-inflation path, however it may look in detail, must clearly enough
approach the intersection point between the long-run Phillips curve and the
horizontal "imported inflation-line" in a gradual and smooth way.

3.

Shocks: a brief, uninterpreted formal analysis

We are now ready to explore how a change in one or more parameters of this simple
model affects the steady state (and also to sketch how this steady state is
approached). The real problem is not to show formally how employment and the
wage share are affected by such changes. This is slightly tedious but is easily done,
in principle, by totally differentiating the model consisting of (1), (2) and the
necessary steady state condition (9)20 21. This gives us

19

This impression can indeed be confirmed by formal analysis (cf. Harck (2002))
Alternatively, one could totally differentiate the LSE- and LSW loci. It turns out, however, than even
though the results are obviously totally invariant to the choice of procedure, the expressions appear less
complicated through the procedure chosen here
21
There is no need, of course, to include the change of the inflation rate among the endogenous variables
in this calculation, since it is immediately determined by (9)
20
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where ε signifies the elasticity of the workers' wage share target F with respect to
employment N:
 h Ø log F(N; X)/Ø log N

(12)

In principle, it is easy to calculate from the two equations given in (11) how the
steady-state employment and the wage share will be affected by changes in one or
more of the parameters: the full solution of (11) with respect to the change of
employment and the wage share can compactly be written as
 log *
=
 log N

(13)
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Whereas it may be easy enough to carry out this formal exercise, the real and
remaining problem is, however, how to make sense of these results. But fortunately
comprehension is greatly facilitated if these changes are envisaged and interpreted
in terms of the LSW and LSE loci, and not least in terms of the long-run Phillips
curve LP. This is the task to which I now turn.
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4.

Shock-effects: a Phillips curve interpretation

4.1

Loosening the nominal straightjacket: the impact of a higher level of
imported inflation

Let us first look at the consequences of relaxing the nominal anchor. More
specifically, the question is what would happen if there were a certain increase in
imported inflation. Inspection of (5) and (10) immediately reveals that the
LSW-locus will be entirely unaffected, whereas the LSE-locus will shift to the right
(quite irrespective of its slope). This is shown in figure 1-1, where the locus
LSE' corresponds to the inital level of imported inflation (assumed here to be equal
to zero). Obviously, long-run employment will increase, and in all cases where the
LSW-locus is positively sloped (i.e., if δ<1 and/or λ is less than finite), the wage
share will therefore increase as well.
According to the first column on the right hand side in (13), the employment effect
of a changed level of imported inflation is given by
(14)

 log N = ( 1 −  + 1 −  ) $  −1 $ (d log EP & )



It is particularly easy to make sense of this result if reference is made to the shortand long-run Phillips curves depicted in figure 1-2, and if it is noted (by glancing at
(6) and (12)) that the term within the bracket is nothing but the inverse of the slope
of the long-run Phillips curve. Higher imported inflation (from 0 to the level
indicated by the bold horizontal line in figure 1-2) simply sparks off an interim
period with expansion of employment which lasts as long as domestic inflation is
still lower than the now higher imported inflation. By itself, the expansion of
employment will tend to increase domestic inflation (along a relatively steep
short-run Phillips curve SP), whereas the induced growth of the wage share will, by
assumption, tend to dampen inflation (meaning a downward shift of the short-run
Phillips curve). However, the long-run net effect is that domestic inflation increases
as employment expands. This net effect is captured by the long-run Phillips curve
LP.
Evidently, the lower the slope of the LP curve, the larger will be the positive
long-run impact on steady state employment. How this slope, in turn, depends on
the parameters of the underlying error-correction model of the wage and price
setting appears quite explicit in (6) (and (14)). It is not surprising, therefore, to see
that lower values of α, β, δ, λ and ε (the elasticity of workers' wage share target F
with respect to employment N) will make the ensuing expansion larger. Explained
in terms of the long-run Phillips curve the reason simply is that lower values of
these parameters will all make the long-run Phillips curve flatter.
Qualitatively, it is easy to figure out what happens to the wage share: the LSW locus
is totally unaffected by this shock, and since employment increases, the wage share
13

must increase except for the case special case where δ=1 and/or λ is infinitely large:
this special case would imply a horizontal LSW locus, and the wage share share
would therefore be totally unaffected. All this is confirmed by (12), according to
which the wage share effect can be written as
(15)  log * = 1 −  $ (d log EP & )

It is worth noting that no parameters at all of the wage dynamics in (1) appear in
this expression. Hence, the wage share impact of higher imported inflation is totally
independent of nominal wage behaviour (as captured by (1)). This feature applies
more generally within this model: in fact, the steady state value of the wage share
can easily be derived, recursively, from (2) and (9) alone, without making any use
of (1). Hence, the wage share impact of any shock will be totally independent of
(the parameters describing) nominal wage behaviour. However, even though this is
a general feature within this model, it is a special feature of this model: it simply
originates from having assumed that the wage share target of firms (as opposed to
workers) is exogenous and therefore independent of employment. With a more
symmetrical assumption (in line with, e.g., Rowthorn), even the wage share would
depend on the wage behaviour outlined in (1).
As hinted at earlier, the Danish SMEC-model does not exhibit dynamic
homogeneity in the sense that α and δ are not both equal to one (and the same
applies to all the other macroeconometric models of the Danish economy). In the
SMEC model these parameters are estimated as 0.515 and 0.586, respectively, and
β, λ and ε can be identified as, respectively, 0.244 and 0.695 and 3.11 (cf. Harck
(2005)). If these findings are taken at face value, a back-of-the-envelope calculation
readily shows that a 1 percentage point increase in imported inflation would, in the
long run, make employment increase by almost 1 per cent22, and lead to an increase
in the wage share by rather more than a ½ per cent.

4.2

Employment and wage share impact of changing wage share targets

4.2.1 An increase in workers' wage-share target
Let us now ask what happens if, for some unexplained reason, wage share
aspirations held by workers goes up. In the present framework such a structural
change can obviously be captured by a shift in the catch-all variable X in (1)23.
22

Corresponding to this, these numbers imply that the slope (the change of inflation per 1 percent change
of employment) of the long-run Phillips curve would equal 1.21
23
Actually, a shift of X could also capture, qualitatively, (the impact of) a change of the elasticity ε of
workers' wage target with respect to employment: save for second order change, a higher value of ε
(which implies a higher slope of F(N;X) and hence of LP, can be modelled as an upward shift of the the
F(N;X) - and LP-curve
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According to (13), employment will be unambigously negatively affected: the
change of employment will be given by
(16)

 log N = − 1 $  log X

The lower the employment elasticity of workers' wage share target, the higher will
be the long-run drop of employment following from, e.g., a 1 percent increase in the
wage target level.
Once more, the Phillips curve turns out to be a most convenient shortcut when
trying to interpret this result: an increase in workers' wage share target means that
the long-run Phillips curve shifts upward with by an amount depending on the four
parameters α, β, δ and λ (cf. (6)). However, the leftward shift , which corresponds
to the employment effect, depends only on ε (cf. (6)) and is simply given by (16).
If employment remained constant, the wage and price dynamics would definitely
bring about, eventually, an increase in the actual wage share, even though this
increase would be less than the increase in the target: in relative terms, the upward
shift of the LSW-locus would only be (1-κ) times the target-shift (cf. (5)). But as we
have just established, employment will not stay constant: at any given level of
employment, inflation will eventually increase (cf. (6)), and as long as domestic
inflation still exceeds the given level of imported inflation, employment will tend to
drift downwards. In this model, where domestic inflation vis-à-vis imported
inflation plays a crucial role for the development of employment, long-run
employment is therefore bound to decline. In terms of figure 2-1, the LSE-locus
(reflecting domestic inflation being equal to imported inflation) shifts to the left,
and this leftward shift will equal the leftward shift of the LSW-curve (which, in turn,
will be equal to the leftward shift of the LP-curve). The wage share declining effect
of lower employment is seen to offset, precisely, the increase in the wage share that
would have taken place had employment been unaffected. This is fully consistent
with our earlier suggestion, according to which nominal wage behaviour is devoid
of any impact at all upon the actual wage share in this model (and it is also, of
course, consistent with (13))
However simple this model may appear, it still captures, in my view, the gist of the
wage and price dynamics of many large-scale econometric models. In particular, it
comes very close to the structure of wage and price formation in the Danish SMEC
model. And according to this specific model a higher wage share target on part of
workers does indeed imply lower long-run employment, but an unchanged actual
wage share. On the other hand our conclusions do not square completely with the
conclusions arrived at in some of the post-Keynesian models referred to earlier: in
Rowthorn's celebrated model, higher "working class militancy" also implies a
decline of steady-state employment, but at least it brings about a shift of distribution
in favour of wages. According to Cassetti (2003), however, the attempt to push for a
higher wage share (or real wage) will be successful in more than one respect: not
15

Figure 2: increasing wage share targets of workers
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only will the actual wage share increase, but employment will go up as well24. How
can these differences vis-à-vis our model be explained? The very marked difference
between Cassetti's and our conclusion can basically be attributed to the fact that, in
his model, (growth of) real demand is completely immune to the level of domestic
inflation. The difference vis-à-vis Rowthorn's results is actually rather modest:
Rowthorn assumed that the wage share target of firms (ω∗) was negatively related
to capacity utilization, which he proxied by (un)employment. It is not difficult to
see that if we had adopted this assumption as well our LSW-locus could possibly
have been negatively sloped. And if this were the case we would also have to
conclude that higher "militancy" on part of workers would indeed be productive in
24

See Cassetti (2003), pp.457-458. The fact that the wage share target depends on employment growth
rather than on the level of employment in Cassetti is one reason why a strict comparison with our model is
not entirely straightforward. With this proviso, however, even Cassetti's demand side can be conceived of
in terms of a positively sloped LSE-locus. But the nature of the LSE-locus inherent in his analysis is very
different from our: 1) the position of his LSE-locus is totally independent of the level of inflation 2) the
positive slope of his LSE-locus reflects the familiar assumption that a redistribution in favour of wages
implies, in itself, a higher level of effective demand. In terms of our geometry, Cassetti's result could be
interpreted as corresponding to the intersection between an unchanged LSE-locus and a (somewhat
simpler) LSW-locus which has shifted upwards
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terms of the actually realized wage share (but still counterproductive in terms of
employment).

4.2.2 A change of firms' profit share aspirations: a decrease (increase) in the
profit share (wage share) target of firms
The implications of lower profit share aspirations on part of firms 25 are shown in
figure 3. As in the previous case, for any given level of employment, this change
will indeed make the profit share decrease in the long run: the LSW-locus shifts
upward, but as seen from (5) the shift will not generally be equal to the upward shift
following from a change in workers' wage share aspirations. From (10) it is easily
inferred that the LSE-locus will now shift to the right. This just reflects that a lower
profit target (or, equivalently, a higher wage target on part of firms) is
unambiguously anti-inflationary (which can be seen from (3)). At any level of the
actual wage share employment therefore now has to be larger in order to generate a
domestic inflation rate equal to the given level of imported inflation. As visible in
figure 3, the effect on employment is therefore unequivocally positive. From (13)
we get this positive employment effect as
(17)  log N = 1 $  log * &
Hence, the employment effect of higher wage share (lower profit share) aspirations
on part of firms is numerically identical but opposite in sign to the employment
effect of higher wage share aspirations on part of workers. If this is conceived of in
terms of the long-run Phillips curve it is again easy to interpret this result: an
increase in X by, say, 1% makes the long-run Phillips curve shift upwards by 1%
times the coefficient in front of the bracketed "error"-term in (6). If, on the other
hand, ω∗ is increased by 1%, the long-run Phillips curve will shift downwards by
the same amount. Hence, the size of the leftward shift in the first case will equal the
size of the rightward shift in the second case. And since long-run inflation is given
parametrically by imported inflation, the leftward and rightward shifts of the
long-run Phillips curve indeed correspond to the long-run employment effects, and
they are given by (16) and (17), respectively.
According to (13) the long-run impact on the wage share can be written as
(18)

 log * = 1 $  log * &

25

instead of talking about lower profit or higher wage share aspirations on part of firms, the matter could
obviously have been phrased in terms of the target markup
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Figure 3: a decline of profit aspirations
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In the long run, therefore, higher wage share aspirations on part of firms are
transmitted into a higher actual wage share, and in relative terms the transmission is
one for one 26.
Conversely, higher profit share aspirations will indeed entail a higher actual profit
share, but lower long-run employment (and activity). The implications for total
profits (and hence for profitability) therefore appears an open question which
cannot, a priori, be settled unambiguously within this model (even though one can
easily state the necessary conditions for total profits to increase as well 27).

26

i.e., the elasticity of the wage share with respect to firms' wage targets is equal to one. Qualitatively
speaking, this is fully in line with Rowthorn, according to whom "distribution shifts in favour of capital
and the share of wages fall" in the wake of a rise in "The target share of capitalists .." (ibid., pp.224-225)
27
Assuming activity and employment to move in proportion (an assumption already implicitly invoked
by having ignoed productivity changes), it can be shown that a higher profit share target will indeed, in
this model, imply higher total profits if the initial wage share ω exceeds 1/1+ε (or, equivalently, if the
employment elasticity ε of workers' wage share target exceeds the initial ratio between (the share of)
profits and (the share of) wages, (1- ω)/ω ). It is easy to see why a relatively high value of ε increases the
likelihood that higher profit targets will also lead to higher profits: as seen from (17), a relatively high
aspiration elasticity ε will make the decline of employment and production relatively small; and a
relatively small decline of production, in turn, increases the likelihood of higher actual profits
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4.3

Employment and wage-share implications of changed wage and price
dynamics

So far, the only parameters of the wage- and price behaviour we have looked at are
the wage share aspirations of workers and firms, respectively. However, a change of
the wage and price dynamics (and hence the ensuing potential change of the steady
state) does not necessarily originate in changing aspirations, of course, but could
also, in principle, reflect changes in the 'dynamic' parameters α, β, δ and λ. Let us
therefore briefly turn our attention to these parameters and examine how steady
state employment and the wage share would be affected if, instead, a change of the
wage and price behaviour manifested itself through a change in any of these
parameters.

4.3.1 The partial price-to-wage-inflation coefficient (α)
According to (13), an increase in α will make long-run employment decline if
imported inflation is positive (implying, in turn, that employment is initially larger
than N & harg [F(N, X) = * & ] ). The impact upon steady-state employment can be
N

written as
(19)  log N = −

1 $ d log EP & $ 
$

From (10) and (5), respectively, it is easy to see that this shock will make the
LSE-locus shift to the left and make the LSW-locus rotate counterclockwise (cf.
figure 4-128). Once more, the common sense of all this becomes fairly transparent as
soon as this change of the wage dynamics is interpreted in terms of the long-run
Phillips curve: unequivocally, a higher α means a counterclockwise rotation of this
curve (cf. (6) and figure 4-2), and for a given positive level of imported inflation,
long-run employment must therefore shrink.
Actually, (19) could easily have been derived from the long-run Phillips curve (6)
and the steady state condition (9): in conjunction they simply imply that
(20)  log N = −

(Ø(d log P)/Ø log ) $ 
Ø(d log P)/Ø log 
= −
$ 
Ø(d log P)/Ø log N
Ø(d log P)/Ø log N

In terms of geometry, the numerator of the first RHS-expression in (20) corresponds
to the vertical shift of the long-run Phillips curve, whereas the denominator just
stands for the slope of this curve (all measured at the initial level of employment);
and save for second order changes29 the vertical shift over the slope must obviously
strictly speaking, figure 4 and figure 5 only cover the cases where α and δ are both less than one
In this context, the usual neglect of second order changes imlied by this type of marginal analysis
corresponds to ignoring the fact that the slope of the long-run Phillips curve is changed (marginally) as
28
29
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Figure 4: an increase in α and/or β
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measure the change of steady state employment (cf. figure 4-2). It is easy to verify
that the bracketed term in (19) is nothing but a reflection of the bracketed term in
(20).
As for the wage share, according to (13) nothing happens. This is fully in line with
the previous observation that the wage share is determined recursively by the price
dynamics and the steady state condition and hence totally independent of the
parameters of the wage dynamics. Save for the case where δ = 130 (implying that
LSW-locus is horizontal at the level given by the wage share target held by firms), a
higher value of α will make this locus rotate counterclockwise. Given N > N*, this
means that long-run wage share would increase if employment were unchanged. As
just seen, however, long-run employment will unambiguously drop, and by itself
this drop will tend to depress the wage share. What we have seen is that these two
oppositely directed tendencies cancel out precisely, whether or not the LSW rotates.

well
30
Strictly speaking, figure 4 and figure 5 only cover the cases where α and δ are both less than one
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4.3.2 The error-correction coefficient of the wage dynamics (β)
Qualitatively speaking, the long-run effects on employment of a more swift
correction of an error in the form of a discrepancy between workers' wage share
aspiration and the actual wage share (as captured by a higher value of β) turn out to
be largely identical to the effects of a higher value of α brought out above. From
(13) the employment effect emerges as
(21)  log N = − 1 −  $ d log EP & $ (/)
$
For by now well known reasons, a more speedy error correction in the wage
formation will leave the long-run wage share totally unaffected (cf. (13)).
By and large, the long-run Phillips curve interpretation of a higher value of α
presented above applies unchanged here. Apart from the borderline case where α =
1, a higher value of β again means a counterclockwise rotation of the long-run
Phillips curve (cf. (6)), and for a given positive level of imported inflation steady
state employment must therefore decline. If, however, α should happen to be equal
to 1, the employment impact of a changed value of β is seen to vanish completely.
This just reflects the fact that, in this case where the LSW-locus coincides with
workers' wage share target-function logF(N,X), the long-run Phillips curve (as well
as the LSW- locus itself) turns out to be totally immune against a change of β (cf.
(6) and (5)). In this borderline case, employment as well as distribution will
therefore be completely unaffected by this kind of changing of wage behaviour.
As seen from (21) and (19), the employment impact of a change of β or α (both
parameters of the wage dynamics) is not directly31 affected by the parameters δ and
λ of the price dynamics.

4.3.3 The partial wage-to-price-inflation coefficient (δ)
Let me finally turn to the significance of the parameters δ and λ from the price
dynamics. According to (13), the long-run effect on employment of a higher value
of δ can be written as
(22)  log N = −

1 $ d log EP & $ 
$

Unsurprisingly, the employment impact of δ is seen to be completely analogous to
the employment effect of a higher value of α given by (19). Again, the
interpretation is highly facilitated by thinking of the change in terms of our long-run
Phillips curve: a higher value of δ again means, unambiguously, a counterclockwise
Insofar as the elasticity ε is not a pure parameter but depends on employment (which, in turn, also
depends on δ and λ), the employment effect would still be indirectly affected by δ and λ
31

21

Figure 5: an increase in δ and/or λ
LSE'

log ω

LSE
log F(N;X)

LSW

5-1

LSW'

0

1

log ω∗

log ω∗
log N

log N*

LP'

dlog P

5-2
LP
dlog EP*

1

0

0
log N

rotation of this curve (cf.(6)) and must therefore imply, for a positive imported
inflation, a decline of steady state employment (cf. figure 5-2). As for the wage
share things are now quite different: a change of this parameter originating from the
price dynamics does not leave the wage share unchanged: from (13) we see that a
higher value of δ will make the wage share decline (provided that imported inflation
is positive):
(23)  log * = − 1 $ d log EP & $ 

Once more it is rather easy to explain this decline with reference to the LSW-locus
and the long-run Phillips curve: save for the case where α = 1, a higher value of δ
will rotate the LSW-locus clockwise (cf. (5)), meaning that the long-run wage share
will decline at any given level of employment. As just seen, however, employment
will not stay constant but decline. So whether or not the LSW-locus rotates, the
decline of employment will be sufficient to guarantee a decline of the wage share
(cf. figure 5-1).
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4.3.4 The error-correction coefficient of the price dynamics (λ)
From (13) we can finally extract the long-run employment effect of a quicker
correction of a gap between firms' wage share aspirations and the actual wage share
as
(24)  log N = − 1 −  $ d log EP & $ (/)
$
which, of course, is completely analogous to (21). The impact on the wage share
emerges as
(25)  log * = − 1 −  $ d log EP & $ (/)

Again, the long-run Phillips curve interpretation of a higher value of δ presented
above applies almost unchanged here: apart from the borderline case where δ = 1, a
higher value of λ implies, unambiguously, a counterclockwise rotation of the
long-run Phillips curve (cf. (6)) and, provided that α < 1, a clockwise rotation of the
LSW-locus (cf. (5)) . With a given positive level of imported inflation this means
that employment must decline (cf. figure 5-2). If α < 1 the wage share will therefore
decline for two separate reasons. In the borderline case with α = 1, the LSW-locus is
unaffected (and equal to workers' wage share aspirations logF(N;X)), whereas the
long-run Phillips curve still rotates counterclockwise. Therefore, in this borderline
case it is only the drop of employment which accounts for the decline of the wage
share.
If, on the other hand, δ should happen to be equal to 1, the employment impact of a
changed value of λ would shrink to zero. The explanation for this, in terms of our
geometry, is that neither the long-run Phillips curve nor the LSW locus (which, in
this borderline case, fully reflect firms' wage share target logω∗) would be affected
at all (cf. (6) and (5)). Consequently, employment as well as distribution would
remain completely unaffected by this change of pricing behaviour.
As seen from (24) and (22), the employment impact of a changed δ or λ (both
parameters of the price dynamics) is not directly32 affected by the parameters α and
β of the wage dynamics.
From (25) and (23) we infer that the wage share impact of a changed δ or λ is not
even indirectly affected by the parameters α and β from the wage dynamics.

Concluding remarks
The basic endeavour of this paper has been to elucidate/bring out the relationship
between "modern" error-correction models of wage and price behaviour and, on the
32

see the preceding footnote
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other hand, the older notion of the Phillips curve. It has been shown explicitly that
there is no necessary, inherent conflict and that many error-correction models of the
wage and price dynamics do in fact imply an "old-fashioned", non-vertical long-run
Phillips curve.
It cannot come as a surprise to anybody familiar with the analysis of steady state
(un)employment pioneered by, among others, Layard&Nickell and Rowthorn that
long-run unemployment and wage share must be systematically affected by
changing real income aspirations of wage earners and/or changing
markup-requirements on part of firms. But it may still seem quite strange that the
steady state is not, in the analysis above, totally immune to the parameters capturing
the error-correction dynamics. Surely, if α and δ were both equal to one, neither β
nor λ would exert any influence at all upon the steady state. This case would
obviously correspond to the notion of a vertical (long-run) Phillips curve (as α and
δ both approach one, the slope of the long-run Phillips curve (6) will obviously
become infinite at the employment level N*). If, however, α and/or δ are less than
one (which, as I have indicated, is a feature of many empirical as well as theoretical
models33) the long-run Phillips curve will have a finite slope, and a change in one or
more of the parameters capturing the wage and price dynamics will, at any level of
employment, lead to a change of the (finite) level of inflation. And in models like
the present one, where inflation in the steady state is constrained and cannot take on
any value, steady state employment (and distribution) cannot, therefore, be
generally independent of the dynamic specification.

33

The Danish SMEC model is just one example of empirical models displaying this feature, and Cassetti's
model, where α and δ are both equal to zero, can serve as just one recent example of a theoretical model
with this property
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