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Abstract
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1 Introduction

As suggested by Solow (1990), Akerlof and Yellen (1990) and the burgeoning literature
on reciprocity, workers may reciprocate unfair treatment by reducing their productivity.
Experimental work as well as survey evidence support this expectation of reciprocity (e.g.
Fehr and Géchter (2000), Bewley (1998)). Fair wages, in other words, can be profit maxi-
mizing.

The influence of fairness on wages and unemployment has been formalized by Akerlof
and Yellen (1990) who show that norms of fairness concerning relative wages may be a
source of unemployment. They define the fair wage for any group of workers as a time-
invariant function of two arguments: the wages obtained by other groups of workers and
the state of the labour market. Two presumptions underlying their formalization seem
questionable, however.

It may be misleading, first, to define fairness purely in terms of wage levels. There is no
doubt that the wage rates of other groups constitute an important reference point and that
relative-wage norms play a significant role in most evaluations of fairness. But the wages
of other groups may not be the only reference point. A substantial amount of evidence
suggests that “the main carriers of decision utility are events, not states; in particular,
utility is assigned to gains or losses relative to a reference point which is often status quo”
(Kahneman (1994, p. 22)).% Thus, people often consider it unfair to reduce the wage
of an existing employee when labour market conditions change; by contrast, it is deemed
acceptable to reduce the wage for a replacement worker if the current employee leaves
(Kahneman, Knetsch and Thaler (1986)).2 These findings suggest that in evaluating the
fairness of a wage offer, workers may focus on changes in their wage as well as on relativities
vis-a~vis other groups. I shall use the term real-wage norms to describe norms concerning
the wage offer relative to the worker’s own current wage, and I shall assume that fairness

is determined by a combination of real-wage and relative-wage norms. The inclusion

In a similar vein, Rabin (1998, p. 20; italics in original) concludes that “in attempting to capture
behavioral findings with models of social preferences, it is important to note that people seem to implicitly
(but pervasively) consider equitable sharing over changes in total endowments, not total endowments
themselves. ... [A]uy attempt to capture behavioral norms of fairness and distributional justice with
formal models of social preferences must confront the ‘piecemeal’ nature of these norms”.

2Respondants typically find reductions in nominal wages unfair, even in recessions; an equivalent fall
in real wages brought about by a combination of price inflation and small nominal nominal wage increases,
on the other hand, is not seen as unfair (Kahneman, Knetsch and Thaler (1986)). The effects of ‘money
illusion’ of this kind are explored by Shafir et al. (1997) and Akerlof et al. (1996). I shall abstract from
money illusion in this paper in order to focus more clearly on the implications of endogenous changes in
aspirations.



of both relative-wage and real-wage norms is analogous to Easterlin’s (2001) analysis of
the influence of both relative income and changes in income on income aspirations and
reported happiness. The coexistence of multiple reference points (relative- and real-wage
norms, in this case) is defended more generally by Shafir et al. (1997) who argue that
“instead of evaluating options in terms of a single representation, people entertain multiple
representations contemporaneously. In such cases, the response is often a mixture of the
assessments induced by the different representations, as weighted by their relative salience”
(p. 346)).3

Secondly, and more importantly, Akerlof and Yellen’s definition of fair wages as a
time-invariant function of outcomes is suspect. It does not seem plausible to assume, for
instance, that the actual wage can remain permanently above the fair wage without any
effects on the norms of fairness. Yet, the formulation used by Akerlof and Yellen implies
that the equilibrium wage for high-skill workers will exceed their fair wage permanently. It
would seem more reasonable to assume that norms of fairness change endogenously and,
to be more specific, that notions of fairness have a large conventional element.*

The conventional aspect of fairness is implicit in many discussions of these issues. The
resistance of workers to relative wage cuts appears prominently in Keynes’s (1936) General
Theory, and Keynes (1930) expressed his sympathy with the view that “there is a large
arbitrary element in the relative rates of remuneration, and the factors of production get
what they do, not because in any strict sense they precisely earn it, but because past
events have led to these rates being customary and usual” (quoted from Keynes 1981, p.
7). Marshall (1887) noted that fairness must be defined “with reference to the methods of
industry, the habits of life and the character of the people" (p.212). Fairness, he argues,

requires that a worker

ought to be paid for his work at the usual rate for his trade and neighbourhood;
so that he may live in that way to which he and his neighbours in his rank of

life have been accustomed. (p. 213; italics added)

Similar views have been advocated more recently by Solow (1990), while Hicks (1975) has
pointed out that it can be difficult to achieve a general consensus on what is fair and what

is not. No system of wages, Hicks argues, “when it is called into question, will ever be

3Extensions of the argument in the present paper could include profitability norms as an additional
influence on fairness (e.g. Palley (1994)).

“Wood (1978) - another classic analysis of the role of norms in wage formation - notes the conventional
element in wage norms but largely ignores its implications.



found to be fair”. Hence “the system of wages should be well established, so that it has
the sanction of custom. It then becomes what is expected; and (admittedly on a low level
of fairness) what is expected is fair” Hicks (1975, p. 65).> The prevailing real-wage norms
and relative-wage norms, according to this argument, reflect actual real wage increases
and actual relative wage patterns in the past. If, for instance, actual increases in the real
wage have been running at 3 percent a year for a long time, this rate of increase will be
reflected in the real-wage norm, and anything less than an expected 3 percent increase will
be considered unfair, assuming that conditions in the labour market are unchanged.® If
actual real wage growth drops permanently to 2 percent, however, aspirations will gradually
adjust.

The gradual adjustment of notions of fairness to fit actual outcomes is supported, more
generally, by psychological studies of adaptation. Thus, according to Kahneman, Knetsch
and Thaler (1986, p. 730-1)7

the reference transaction provides a basis for fairness judgments because it is
normal, not because it is just. Psychological studies of adaptation suggest
that any stable state of affairs tends to become accepted eventually, at least
in the sense that alternatives to it no longer readily come to mind. Terms
of exchange that are initially seen as unfair may in time acquire the status
of reference transaction. Thus, the gap between the behaviour that people
consider fair and the behavior that they expect in the market-place tends to

be rather small.

The model in this paper represents an attempt to capture these ideas. It is assumed that
firms will make wage offers that are ‘fair’ where fairness is defined in relation to ‘real-wage’
and ‘relative-wage’ norms. These wage norms change over time, and the fairness of a wage
offer is determined largely by whether it matches what has been achieved in the past.

Several conclusions emerge:

5Models that include some aspects of this argument have been presented by, among others, Paldam
(1989) and Skott (1991,1999).

5The fairness doctrine, in Marshall’s (1887) words “is modified by the admission that changes in cir-
cumstances may require changes in wages in one direction or another” (p. 213).

TA related argument is developed by Sugden (1986) who suggests that conventions that evolve sponta-
neously acquire moral status. See also Bowles (1998) for a broader survey of endogenous preferences and
Hargreaves-Heap and Varoufakis (2002) for recent experimental evidence on the evolution of perceptions
of fairness. Slowly adjusting wage aspirations have been used in econometric studies by, among others,
Grubb, Jackman and Layard (1982).



e The conventional aspect of the wage norms implies hysteresis with respect to both

employment and the distribution of wages.

e In specifications with adaptive expectations, systematic aggregate demand policy can
influence long-run employment and, depending on functional forms, policy makers

may or may not face a stable Phillips-curve trade-off.
e Changes in productivity growth may affect long-run employment.

e Changes in aggregate employment influence wage inequality and, in some specifica-

tions, an increase in unemployment will raise inequality.

e Autonomous shocks to norms can be a powerful influence on both employment and
wage inequality. In specifications that allow a mismatch between workers and jobs,
the shocks may lead to a decline in both the wage and the employment of low-skill
workers. These specifications also imply that the effects on relative wages of changes

in the relative supply of high-skill workers become ambiguous.

Ball and Moffitt (2002) have presented a model along similar lines.® They do not consider
relative-wage norms or changes in wage inequality but, using an aggregate framework, they
assume that wage “aspirations” affect actual wages and that aspirations are tied to past
wage increases. Aspirations are explicitly linked to notions of fairness and to the influence
of perceived fairness on effort as in Akerlof and Yellen (1990). These assumptions are
analogous to the ones underlying the adjustments in the real-wage norm in this paper and,
as in the present paper, aspirations are formed with respect to the rate of growth of real
wages. However, differences in the way that aspirations are adjusted lead to qualitiatively
different conclusions.

In Ball and Moflitt’s specification, the adjustment of wage norms takes no account of
the effect of current market conditions on the fair rate of growth of wage. As a result, their
model fails to generate hysteresis, demand policy can have no lasting effects on employment,
and changes in productivity growth rates lead to temporary rather than permanent shifts
in the Phillips curve. The differences between the two models will be discussed in greater
detail in section 3.4 below.

The rest of the paper is in five sections. The formal model of wage formation is
presented in section 2. Section 3 considers the implications of the model for inflation and

aggregate employment. Scenarios with rational and adaptive expectations are analysed,

81 am grateful to a referee for bringing this paper to my attention.



and the dynamic properties of the economy are examined using a simple policy rule to
describe demand policy. Sections 4 and 5 focus on wage inequality. In section 4 workers
have jobs that match their skills. Section 5 extends the model by allowing for a mismatch
between the skill requirement of a job and the skills of a worker. A concluding section

discusses some limitations of the analysis.

2 A formal model

2.1 'Wage norms

Using a simple shirking setup, it is assumed that workers produce high effort, (e = 1) if they
are treated fairly but low effort (e = 0) if firms treat them unfairly. Experimental evidence
shows that losses, relative to the reference point, have a much larger effect on utility than
gains (see e.g. Kahneman, Knetsch and Thaler (1991)), and the shirking specification can
be seen as an extreme version of workers’ response to this form of ‘loss aversion’. Any
shortfall of the wage below the fair wage is regarded as highly injurious and leads to the
complete withdrawal of effort; wages in excess of the fair wage, on the other hand, have
minor effects on utility and bring forth no increase in effort.

I shall assume that there are two types of jobs, high-skill and low-skill. Adopting a
continuous-time framework, the wage rates wy and wy, for these jobs are state variables
and wage determination concerns the determination of the rates of growth of wages at each
moment. In accordance with the discussion in section 1, it is assumed that the pattern
of fair wage increases is determined by two sets of norms, a relative-wage norm and a
real-wage norm. These norms are shared by all workers. Note - as a possible justification
for this assumption of shared norms - that shirking need not be given a narrow individ-
ualistic interpretation but may represent a collective response in the form of strikes, for
instance, or organized ‘work-to rule’ campaigns. Irairness norms influence union mem-
bers, too, and wage demands in unionized labour markets may be driven by the norms of
fairness that prevail among the members. From this perspective, the model describes a
wage-setting monopoly union in a right-to-manage framework.? Another (partial) justifi-
cation for shared norms is that when norms adjust to actual outcomes, the condition of
shared norms will in fact be met in a long-run equilibrium. Away from a long-run equilib-

rium, this argument does not help and, overall, the assumption of shared norms is neither

9The differences vis-a-vis standard models of this kind concern the specification of union-preferences
and an emphasis on endogenous changes in these preferences.



innocuous nor entirely plausible. More ‘realistic’ specifications, however, would complicate
the analytics. Furthermore, it is not clear precisely how norms differ across groups and,
by including additional parameters, more complex specifications increase the dangers of
ad hoc’ery. At this stage it seems preferable, therefore, to focus on a benchmark case with
shared norms. I shall return to this issue in the conclusion.

Algebraically, it is assumed that the fair wage increases are given by

wf = a; | Ri(ni,ng, 0,1, t) — log %] + [Si(n,he,%ﬂre,t) —1og% (1)
J

where subscripts ¢ and j (i = H,L, j = H,L,i # j) indicate high and low skill; carets

and dots denote growth rates and time derivatives (e.g., w; = d:#" Jw,n = dn/dt), and
superscripts [ and e indicate fair and expected values of a variable. The expressions in the
square brackets on the right hand side of (1) correspond to the relative-wage and real-wage
norm, respectively.

For i = H (and analogously for i = L) the relative-wage norm, Ry, depends positively
on the level and expected change of the employment rate for high-skill workers (ny and
nG,) and inversely on the level and expected change of the employment rate for low-
skill workers (n7,n% ). These employment indicators in conjunction with the conventional
elements (as represented by the time variable t) define the relative-wage norm.!? For
tractability reasons, a simple linear specification of R; will be used

R = ki(t) + mi(n; — nj) + s; (0 — nf) (2)
This additive form includes a time-dependent constant term k;(t) but the slope coefficients
m; and s; are taken to be time-invariant. Since, by assumption, all workers share the same

norms, we have R; = —R; and the parameters must satisly the following conditions:
my =mr =m, SH = S[ =S8, ku(t) = —kr(t) = k(t) (3)

Shared wage norms also imply that there are no pressures for the relative wage to change

when logwy /wy, = Rpr. Thus, using (1), the real-wage norm must satisly Sy —logwpy/p =

10The introduction of ‘overeducation’ in section 5 implies that the indicators of employment conditions
for high-skill workers will be redefined in this section.



St —logwy /p. This condition is met by the linear specification
e Wi e
Si=a(t)+bn+cn®+log—+7 (4)
p

The slope coefficients b and ¢ are time-invariant, and the conventional aspects are captured
by the time-dependent constant a(¢). The inflation term #° means that ‘money illusion’
is excluded (cf. footnote 2). It should be noted, however, that the fair wage increase is
nominal. The nominal wage increase is adjusted for expected inflation, but it is assumed
that the individual employer will not be held responsible for unanticipated changes in the
general price level. Shortfalls of actual real wage growth below expectations therefore do
not lead to shirking.

The parameters «; describe the weights of the two norms. For «; — 0 only the real-
wage norm matters; a; — oo implies that wage determination is driven by the relative-wage
norm. The salience of relative wages (and hence the weight «;) depends on the ‘visibility’
of the workers who receive the other wage. It seems natural to suppose that this visibility
will be related to both the proportion of workers in the other group and the wage rate of
these workers. Thus, the share of the other group’s wages in total wage income provides a
simple and intuitive measure of visibility, and T shall assume that the weights apr and oy,

are given by

agp=(1-n)p (5)
ar =np (6)
where 7 is the share of high-skill wages in total wage income (r = %) and p > 0.

This specification, in addition to being plausible, simplifies the analysis below.
The shirking assumption implies that actual wage increases will be equal to fair in-

creases,'! that is, Wy = wﬁ, and Wy, = w{, and using equations (1)-(6) we get the following

1 As pointed out by a referee, the shirking assumption implicitly confers on workers a high level of
bargaining power: it implies that workers are able to fully index any changes in their perception of fair
wage growth into actual wage growth.



wage equations

. e e w
Wy — by, = p |k(t) +mng —nr) + s(ny —ny) —logw—H (7)

W= nlf}H + (1 — 77)’Lf)L
=a(t) 4+ bn + cn® + x¢ (8)

The parameters a, b, ¢, k, m and s reflect the prevailing norms of fairness. The conven-
tional aspect of the norms - the influence of past realizations on the norms - is represented
by the time-dependence of a and k, and, in accordance with the discussion in section 1, I

shall assume that this time-dependence can be captured by a simple adaptive specification:

a = o [0 — (a(t) + bn + cn + 7)] (9)

ke = pyllog Z—f — (k(t) + m(ng —nr) + s(hg —nr))] (10)

The adjustment of the real-wage norm is proportional to the difference between the actual
rate of growth of wages and the current norm, where the norm is evaluated at the realized
inflation rate and change in employment (equation (9)). Analogously, the adjustment of
the norm for relative wages is proportional to the difference between the actual relative
wage and the current norm, with the current norm evaluated at the realized changes in
employment (equation (10)).12 Note, however, that the real-wage norm concerns a variable
(the change in wages) that can change freely at each moment and that adjustments to the
real-wage norm only take place if there are unanticipated inflation or employment shocks.

Thus, substituting equation (8) into (9) yields
a = po[(m® —m) + e(n® —n)] (11)

The relative wage wy /wr, on the other hand, is a state variable, and if past shocks have
produced a discrepancy between actual relative wages and the relative-wage norm, then

this discrepancy cannot be eliminated instantaneously.!?

12The adaptive specification is similar to Easterlin’s (2001) verbal analysis of adjustments in aspirations
and to Akerlof’s (1980) assumption of proportionality between the change in the strength of a norm and
the difference between the number of people who obey the norm and the number of people who support
the norm.

3 There is a straightforward reason for this asymmetry between the two norms. In an economy with
technical progress and rising real wages, conventions concerning the level of real wages cannot survive.
Conventions, however, may be formed with respect to the level of relative wages and the growth in real



The adjustment parameters u, and pg in (9)-(10) are important. There is nothing
surprising or unusual in the assumption that changes in the relative wage are related to
the labour market conditions faced by different groups of workers, as in equation (7), or
that (expected) real wage increases depend on employment as in equation (8).!* Thus,
without endogenous changes in k and a, the equations could be reinterpreted to fit other
structural explanations. The distinctiveness of a norm-based theory, in this sense, derives
from the conventional nature of the norms.

Fast adjustments in k - a high value of uj - implies that changes in labour market con-
ditions have short-lived effects on the growth rate of relative wages and, therefore, small
long-run effects on the relative wage: a change in ny —ny, for instance, has an immediate
impact on the relative wage norm but since actual relative wages move sluggishly, fast
adjustments in the wage norm imply that equality between actual relative wages and the
norm will be re-established before the actual relative wage has moved very far. Analo-
gously, a high value of u, implies that the effects of a change in employment on the fair
rate of growth in real wages is short-lived: increased employment, for instance, leads to
a shortfall of the actual growth in wages below the real-wage norm (evaluated at the in-
creased employment rate) but downward adjustments of the real-wage norm dampen the

inflationary consequences.

2.2 Employment and pricing

If firms maximize profits and if inputs can be adjusted flexibly, the specification of the
production function determines how labour inputs depend on total employment n. As-

suming that there are constant returns to scale, that there are no non-labour inputs, and

that productivity growth is Hicks-neutral, we have!®
Y = AF(Ny,Nyp) (12)
A=gq (13)

wages.

1Note that for ¢ = 0 and constant parameters a and b, the specification in (8) yields a standard,
expectations-augmented Phillips curve. The empirical evidence for the US suggests that b &~ 1 (Blanchard
and Katz (1997)).

15The production function could be interpreted as a reduced-form expression with other inputs chosen
optimally. Hicks-neutrality with respect to the different types of labour is consistent with technical progress
being purely labour augmenting (i.e. Harrod neutral), as assumed in most growth models.

10



where ¢ is the rate of technical progress and Ny and Ny are the number of high- and
low-skill jobs. Cost minimization implies that the proportion of high-skill jobs in total

employment is a function of the relative wage,

=SS <0 (14)

For a profit maximizing firm, finally, price is set as a markup on marginal cost. Assum-

ing that the markup is constant (corresponding to a constant elasticity of the perceived

demand curve), the rate of price inflation is determined by wage inflation and productivity
growth,

T=w—q (15)

3 Implications for employment and inflation

3.1 Perfect foresight and rational expectations

Consider first the implications of assuming that price and employment expectations are
being met; that is, let

=70 =n (16)

Equation (11) implies that the parameter a will remain constant, and from (8) and (15)-

(16) it follows that

—a—b
=197 (17)

¢
Equation (17) implies that the employment rate will converge towards a long-run stationary

solution
q—a

b

Thus, under perfect foresight the model resembles standard theories of & structurally deter-

n—n*= (18)

mined ‘natural rate of unemployment’, with a natural rate that is asymptotically constant.

Now relax the assumption of perfect foresight. Prices are determined by a constant
markup on unit wage costs, and if agents know the current rate of wage inflation and
the rate of technical progress, it follows from (15) that under rational expectations price

inflation will still be fully anticipated,

=7 (19)

11



Shocks to aggregate demand, however, will produce unanticipated changes in real output.
Let X = PY denote aggregate nominal demand and assume that z = log X follows a

stochastic process
r=v+e (20)

where v(t) is a systematic and known component and where £(t) follows a Wiener process.
Assuming that the growth rate of the labour force is known, it is shown in Appendix 1

that employment follows a Gaussian process defined by

n(t) = e(t) + / (q —alto) —epacllo) |\ gy gn(t)> dt (21)

C

The expected value and variance of n(t), evaluated at time tp and conditional on all
information available at time tg, are given by ordinary differential equations, and (see
Appendix 1)

En(t) — q—iz(to) for t = oo (22)
V(T:E(t» — (,uag>2 for t = oo (23)

The intuition behind (22)-(23) is straightforward. The expected value of the innovations
€ is zero and the trajectory of the expected value of n corresponds to that under perfect
foresight (compare (22) and (18)). Unanticipated shocks produce deviations of the actual
from the expected change in employment. If the real-wage norm depends on expected
changes in employment (¢ > 0) and if the norm contains a conventional element (p, > 0),
these deviations lead to adjustments in the real-wage norm, and a change in a, in turn,
leaves a permanent mark on employment (as indicated by the dependence of E(n(t)) on the
value of a(tg)). Employment, in other words, is subject to hysteresis, and the importance
of the parameters u, and ¢ for the generation of hysteresis is reflected in the expression
for the asymptotic variance (equation (23)).

The long-run effects of shocks to parameters and exogenous variables can be derived
using (22)-(23). The rise in unemployment and wage inequality from the 1970s, first, was
preceded by a drop in the growth rates of labour productivity and real wages. In the
US the trend increase in real wages fell from about 3 percent a year in 1945-1970 to zero
in 1970-1995. In the model, this shift can be captured by a permanent drop in g. This

drop in real-wage growth reduces employment. The magnitude of the reduction depends

12



on the slope coefficients in the ‘Phillips curve’ (8). With b = 1 and ¢ = 0 (cf. footnote
11), the observed slowdown of 3 percentage points causes the steady state solution for the
employment rate to decline by 3 percentage points.

A second shock relates to the real-wage norms. Associated in part with the escalation of
the war in South East Asia and the anti-war movement, a social and political radicalization
from the late 1960s may have spilled over into greater worker aggressiveness in the labour
market, that is, there may have been an autonomous rise in the real-wage norm.'® A rise
of this kind, an upward shift in the real-wage norm corresponding to an increase in a(tg)

in equation (22), reduces employment.

3.2 Adaptive expectations

Under rational expectations the systematic components of aggregate nominal demand had
no real effects in this model. Suppose, however, that expectations are formed adaptively.

Specilically, let

and, for simplicity, leave out the stochastic shocks. If policy makers were to manipulate
aggregate demand so as to maintain actual employment at the level i then, substituting
(8), (15) and (25) into (11), we would get

a = fiq[q—a — bA (26)
This first-order differential equation has a globally stable solution
a=gq—bn (27)

At a = @ we have ¢ = 0 and hence, using (11) and (25), 7 = «°. Furthermore, inflation is
stable when 7 = #¢ (substitute (8) and (25) into (15), differentiate and use (24)). Thus,
the endogenous adjustment in wage norms implies that the ‘natural rate’ (or NAIRU)

converges to the actual rate of unemployment.

16Newell and Symons (1987) include a dummy variable for 1969-76 in their wage equations to account
for “the world-wide increased militancy over this period” (p. 581). Grubb (1986, p. 69) also suggests that
“changes in union ‘militancy’ were involved in the ‘wage explosion’ 7 and includes strike variables and
dummies in his wage equations to capture these changes.

13



The inflationary costs of raising the rate of employment depends on the adjustment
speeds. To see this, note that - from (11), (24) and (25) - we have Aa = —E2A7® — p,cAn.
Furthermore, if the economy was at a N AI RU before the policy intervention, then An® =

A and, using (27), Aa = —bAn. It follows that Ar = (b_ﬁizc)”An. Thus, we get a non-
(b—pac)v
u

vertical long-run Phillips curve with a slope of . The position of the Phillips curve,
however, depends on the (conventionally determined) initial value of a.'”

The exogenous determination of employment at some rate 7 is a poor representation
of actual policy formation. Suppose instead, in line with simple Taylor rules for monetary
policy, that policy makers have a target rate of inflation, &, and that they respond to
deviations of actual inflation from this target by changing the level of aggregate demand.
Specifically, let!8

f= A7 — 1) (28)

Retaining the assumption of adaptive expectations, we now get a two-dimensional dynamic
system in (n,7¢). This system has a globally stable equilibrium given by (see Appendix 2)
+Leq—c
=it LT (29)
b— pgc
7 =7 (30)

The inflation rate is uniquely determined by the target rate of inflation. The employment
rate, on the other hand, depends on a constant of integration, ¢1, and an autonomous shift
in real-wage norms is associated with a change in this constant. Thus, as in the case of
rational expectations, increased militancy or a decline in productivity growth produces a
fall in employment. But, unlike the case of rational expectations, systematic expansionary
policy also affect employment: demand policy is represented by the choice of an inflation
target and, using (29) and footnote 17, we have 9n*/97 > 0.

Inflation is decreasing in the rate of employment if b < pqc. This paradoxical result arises if static
employment expectations (equation (25)) are combined with strong effects of changes in employment on
the real-wage norm. This combination seems implausible, and T shall assume that b > ugc.

18Policy makers control ¢, the growth of aggregate nominal demand. The growth rate of aggregate
demand is ©#* = T + ¢ when inflation is at its target and employment is constant. Thus, let

V=MT—m)+ = MT—7)+T+q

Since
N=0—W=0—7T—gq

we now get (28) with A =1+ X.

14



3.3 A shifting Phillips curve

Consider the case with adaptive expectations and the policy rule (28), and assume that
the economy has reached a steady state at time #g. A shock is then introduced. The value
of the inflation target in the policy rule, for instance, may start to shift. Let my be the
value of 7 associated with the initial steady state and assume that, from time ¢; onwards,

the target is at a new constant value, T1. Algebraically,

7o for t < tg
7= 7(t) for to <t <t (31)
71 for t < t4

The steady-state results in section 3.2 hold for all time-paths of 7 in the interval from
to to t1. There is a fixed proportionality between the effects of unanticipated inflation
on & and 7 that is, using (11) and (24), da/O(m — w°) = —(pe/v)d7¢/d(m — =€). This
proportionality implies that it is possible to derive the long-run effects of a change in the
inflation target without knowing the precise movements of the target for the turbulent
period between ¢y and £;. But the proportional specification of the adjustments represents
a special case, and non-proportional specifications may complicate the comparative statics
in an interesting way.

Consider for example the implications of replacing the linear specification of the ad-

justment in inflationary expectations with a cubic version:
7€ = v(m — )3 (32)

This cubic specification implies that small inflation surprises will have a disproportionate
influence on the real-wage norm and large surprises a disproportionate effect on inflationary
expectations. As a result, employment can be raised without any inflationary costs. This
possibility is demonstrated formally in Appendix 3 in which a sharp negative shock to
employment is followed by a slow expansion. The initial negative shock to employment
pushes actual inflation far below expected inflation, and this quickly reduces inflationary
expectations but has only minor effects on the real-wage norm. The ensuing period of
mildly expansionary policy has a disproportionate effect on the real-wage norm, and, as
inflationary expectations slowly return to their old equilibrium level, the real-wage norm
falls below its previous equilibrium level.

The possibility of permanent non-inflationary increases in employment (and, analo-
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gously, the risk of permanent reductions in employment without reductions in inflation)
does not depend on & cubic specification. Any difference in the functional form of equations
(11) and (32) that breaks the proportional effects of unanticipated inflation on ¢ and 7°
has this consequence. At a theoretical level, this result shows that, even under adaptive ex-
pectations and in the absence of autonomous shocks to norms, the long-run Phillips curve
may be shifting over time. With non-proportional adjustment functions there is neither a
stable trade-off nor a structurally determined natural rate. Clever policy (or good luck)
may increase employment without inflationary cost; bad policy (or bad luck) may cause
employment to go up permanently. The policy significance of these results clearly should
not be exaggerated. In the absence of reliable knowledge about the functional forms it is
not very helpful to be told that ‘good policy’ could reduce unemployment. The theoretical
point - the absence of a stable long-run Phillips curve or a stable N AT RU - still remains,

however.

3.4 Comparison with Ball and Moffitt

As indicated in the introduction, a recent study by Ball and Moffitt (2002) has many
similarities with the model in this paper but reaches very different conclusions. Thus, it
may be useful to compare the specification in (8)-(9) to that used by Ball and Moffitt.!?
Using the notation in the present paper and a continuous-time framework, the Ball and

Moflitt specification implies that

w

a+0dg+ (1 —0)A(t)+bn+7° (33)

A= g [b — (A(t) + )] (34)

where o and 6 are constants (0< § <1) and the inertial element in wage norms is captured
by A(t).

There are two obvious differences between (8) and (33): Ball and Moffitt include pro-
ductivity growth as a direct influence on wage inflation but do not allow for an influence of

expected changes in employment on employment. It would be straightforward to allow a(t)

198ee Skott (1999) for an earlier analysis of these issues. Skott (1999) presented and contrasted Ball-
Moffitt type specifications of the adjustment in aspirations with a rudimentary version of the model
developed in this paper.
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in (8) to depend on productivity growth and, consequently, to reformulate equation (9) so
that changes in a(t) depend on changes in productivity growth.?® This reformulation leaves
the qualitative results unchanged. I have excluded direct effects of productivity growth
on the real-wage norm because they are implausible: even economists have a hard time
measuring this productivity growth, and it seems unlikely that workers should have a clear
idea of current value of this variable. Changcs in employment, on the other hand, have
been included in (8) since movements in employment are highly publicized and may be an
important determinant of labour market conditions: the probabilities that an unemployed
worker finds a job or that a currently employed worker loses her job depend not just on
the level of employment but also on its rate of change. But again, the qualititative results
in sections 3.2-3.3 above for the case of adaptive expectations (the case considered by Ball
and Moffitt) are unchanged if the coefficient on expected employment change in equation
(8) is set equal to zero.

The critical difference between the two models relates to the adjustment of wage norms.
Ball and Moffitt assume that the fair wage depends on the rate of employment (cf. equation
(33)) but fail to take this dependence into account in their specification of adjustments in
the wage norm: equation (34) implies that adjustments may take place even if actual and
fair wage increases coincide and, furthermore, that the evolution of A can be derived com-
pletely independently of what happens to employment. Equation (9), by contrast, implies
that adjustments in norms take place if and only if the actual wage increase deviates from
what is considered fair. Actual money wage increases are based on expected inflation and
expected conditions in the labour market, and deviations arise as a result of discrepan-
cles between expected and actual inflation or between expected and actual labour market

conditions (cf. equation (11)).

4 Wage inequality

Let the total labour force be normalized at unity and let v denote the proportion of high-

skill workers. Then, using (14), the employment rates for high- and low-skill workers are

20Simply replace (9) by

a=0¢+ (1 — 0 pa[w— (a(®) +bn+ cn+ 7))
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given by

_NH_lNH _1 WH
= = Ny g, (3)
Np, n— Ny n WH
= — = e ]_— _—
== T (1 g2 (36)

The analysis in section 3 has determined the movements in employment and, given the
time path of n, the dynamics for relative wages follow from (7), (10), (35) and (36). As
in section 3, different cases may arise depending on how expectations are formed. Setting
the parameter s in equation (7) equal to zero, however, expectations play no role for the
movements in relative wages, given the time path of n, and I shall focus on this special
case.

Substituting the time path n(t), s = 0 and the expressions (35)-(36) for ng and ny, into
(7) and (10), we get a two-dimensional (non-autonomous) system of differential equations

for log L and £,

wHYy | _ f(wH
Wy — W = p k(t)ern(f(:”:L) — lJ:(;UL))—IogZ—ZI (37)
k:-%(@H—wL) (38)

Since the change in k is proportional to the change in logwy /wy, there is only one, rather

than two equilibrium conditions. Using f’ < 0, this equilibrium condition implies that

1- /G5
L—v

f(wr)

w .
= $(n,k); ¢ Z0if S =

wr,

. P2>0 (39)

and, given an employment rate n, the system will converge to a point in the equilibrium

set described by (39). To see this, integrate equation (38) to get

(1) = — M 1og (D)

o S e (40)

where ¢ is determined by the initial conditions. Substituting the time path (40) into
equation (37), we obtain a one-dimensional, globally stable differential equation for log ﬁ—;’
Note, however, that the solution for wg /wy, depends on co, that is, on the initial value of
the relative-wage norm k.

Empirically, the employment rate for high-skill workers almost invariably exceeds that
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1_ 'M)H
for low-skill workers (that is, f(le) > f(_;“L )) and it follows, using (39)-(40), that the

relative wage is increasing in n. Thus, a fall in employment - associated, for instance, with

a decline in g or an increase in ag - will lead to a decline in wage inequality. The magnitude
of the decline depends on the production function (via the f-function), but the adjustment
speeds p and uy also play a role. Equation (38) implies that A log TU—}L’ = —#%Ak:. It follows
- using (39) - that changes in employment have strong repercussions for wage inequality
when the ratio of adjustment parameters fk is large. Conversely, a small value of this ratio
implies that k bears the brunt of the adjustment.

Autonomous changes in pay norms also affect wage disparity. The ascendancy of free
market ideology since the late 1970s has been particularly strong in the US and the UK,
the two OECD countries with the most dramatic increase in wage inequality. The manifes-
tations of this ascendancy can be found across a range of areas, including a decline in both
the membership and strength of unions, privatization of public services, changes in welfare
provisions and unemployment benefits, tax reforms and an increased use of financial incen-
tives. In the present, stylized model the change in ideological climate may be associated
with a greater acceptance of market-generated inequalitites, that is, a non-egalitarian shift
in the relative-wage norm.?! Equations (39)-(40) imply that an autonomous increase in
the initial value, kg, of k& (or equivalently, an increase in the constant of integration ¢y in
(40)) leads to a rise in long-run inequality. The increase in wage inequality, however, leads
to a fall in the employment of high-skill workers and an increase in low-skill employment.

Changes in the relative supply of high-skill workers, -, or shifts in the f(.) function,
finally, influence the relative wage. In both cases the effects are as one would expect. The
relative wage for high-skill workers is decreasing in the supply of high-skill workers while
an upward shift in [ causes the relative wage of high-skill workers to increase. The shift

in f, furthermore, raises the employment rate for high-skill workers and reduces that for

21 A related argument has been advanced by, among others, Atkinson (1998) and Howell (2002). Atkinson
argues that

[t]here are reasons to suppose that there has been a shift from company pay policies to
individual negotiation, and for conventional pay norms to break down. This process may
acquire a dynamic of its own: As more people are remunerated outside the conventional
norms, so adherence to these norms becomes weaker, and the socially acceptable range of
remuneration becomes wider. (Atkinson 1998, p. 19)

Howell relates the wage collapse for low-skill workers to “a marked ideological shift in the late 1970s
towards competitive market solutions”. This shift “created a new economic environment, labor markets
were deregulated, trade barriers dismantled, the minimum wage allowed to decline sharply in real terms,
and union power undermined” (Howell 2002, p. 37).
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low-skill workers.

Table 1 summarizes these comparative results for wage inequality. The rise in un-
employment in the 1970s and 1980s reduces wage inequality, and autonomous shifts in
relative-wage norms or changes in relative supplies also fail to explain a pattern of in-
creases in both wage inequality and high-skill employment. Despite the introduction of
social norms and institutions as important determinants of the wage pattern, shifts in
relative demand are needed to account for the simultaneous increase in both the relative
employment and the relative wage of high-skill workers. Skill-biased technical change has
been the favoured explanation of this shift but, as documented by Howell (2002) and oth-
ers, the empirical evidence in support of the consensus view is weak. Thus, the main
strength of theories based on skill-biased technical change appears to be the perceived lack
of alternative explanations. This perception may be false; the next section extends the
model by including a mechanism which may break the inverse relation between changes in

relative wages and relative rates of employment.

Table 1: Effects of changes in n, kg, and f(.) on the

steady-state solutions of wg /wr,ng and ny,

. k .
log <w_H) o v J()
wr + - +
'y B B n
L + o+ -

5 Wage inequality and ‘induced overeducation’

As an empirical observation, unemployment is largely concentrated among low-skill (and
low-paid) groups. This stylized fact is sharpened in this section into an assumption of
zero unemployment for high-skill workers. The absence of unemployment among high-skill
workers need not imply, however, that all high-skill workers have high-skill jobs. The ev-
idence suggests that many workers are ‘overeducated’.?? A study by Sicherman (1991),
for instance, reports that 40 percent of US workers are overeducated and Hersch (1991)
finds overeducation figures ranging from 28 to 78 percent for different groups of workers
in a sample from Oregon. Similar figures have been found for other countries. Qualifica-

tions are not necessarily the same as formal education, of course, and the measurement of

22Workers are ‘overeducated’ if their education exceeds the requirements set by the employer; ‘creden-
tialism’ occurs when a change in the pool of applicants leads employers to raise the skills required for
recruitment to an otherwise unchanged job.
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overeducation involves many difficulties, both conceptual and empirical. Summarizing the
evidence, however, Green et al. (1999, p.15) suggest that “overeducation is a widespread
phenomenon both in Europe and the United States of America”.?3

In this section I shall assume that any high-skill workers that fail to get high-skill jobs
take low-skill jobs instead. Thus, there is ‘induced overeducation’ a sustained increase in
the supply or decrease in the demand for high-skill workers raises the level of overeduca-
tion.?* Theoretically, two conditions are needed to rationalize this assumption of induced
overeducation. High-skill workers, first, must prefer low-skill employment to unemploy-
ment. As long as wages in low-skill jobs exceed the level of unemployment benefits, this
preference can be justified on strictly economic grounds if the probability of moving from a
low-skill to a high-skill job is at least as high as the probability of moving from unemploy-
ment to a high-skill job. I shall assume that this condition is met: it seems unreasonable,
many search models notwithstanding, to suppose that only unemployed workers can en-
gage in job search, and working below one’s formal qualification may send a better signal
to prospective employers than (prolonged) unemployment. The extensive use of internal
job ladders reinforces these henefits of getting a job, even if initially it has to be one for
which one is overqualified.

Secondly, firms must prefer high- to low-skill workers when filling low-skill jobs. This

23Undereducation - workers who report having less education than required to get the job - also exists.
Quantitatively, most studies indicate that about 10-20 percent of all workers are undereducated. The
existence of undereducation on this scale could reflect unmeasured heterogeneity and the [utility of trying
to measure qualifications by length of education. Alternatively, however, it could indicate credentialism:
although employers may want workers with the ‘required education’, this level may not be needed to do
the job.

21 High-gkill workers who have heen laid off may not adjust their job aspirations immediately. Differential
labour hoarding, furthermore, causes other short-run complications: temporary changes in demand will
affect the number of low-skill jobs disproportionately, and there will be a tendency for overeducation to
decrease when high-skill workers in low-skill jobs are laid off as a result of differential labour hoarding.
Short-run fluctuations in overeducation therefore say little about the implications of sustained changes in
aggregate activity or in the skill composition of the labour force.

Evidence on medium- and long-run changes in overeducation and credentialism is limited since most
empirical studies rely on surveys for a particular year. ITn the UK, the incidence of overeducation increased
between the 1970s and 1980s and stabilized since the late 1980s (Green et al (1999)), and Robinson and
Manacorda (1997, p. 3) find that between 1984 and 1994 “the increase in the supply of better educated
labour has allowed firms to indulge in ‘credentialism’, employing more highly qualified staff to do jobs
which previously were done by less qualified staff”. In the US, the evidence is ambiguous. Wolff (2000, p.
27) concludes that between 1950 and 1990 there has been a growing mismatch “between skill requirements
of the workplace and the educational attainment of the workforce, with the latter increasing much more
rapidly than the former”. Daly et al. (2000), on the other hand, find a decline in overeducation between
1976 and 1985. More generally, Hartog’s (2000) survey of the literature reports an increasing incidence of
overeducation (and decreasing undereducation) since the 1970s in a number of countries.
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ranking may arise in different ways. One simple story runs as follows.?5 Fairness dictates
that all workers in low-gkill jobs be paid the same wage since attempts to differentiate would
lead to worker resentment and shirking. High-skill workers, however, may be (slightly)
more productive in these jobs. This assumption is in line with Biichel’s (2002) finding that
“overeducated workers are generally more productive than others” and that this is why
“firms hire overeducated workers in large numbers”. I'or present purposes, the productivity
difference can be arbitrarily small. If all workers in low-skill jobs must be paid the same
wage, firms will prefer high-skill workers as long as there is any productivity difference.
To simplify the analysis I shall focus on the limiting case with the productivity difference
going to zero.

The assumptions of zero unemployment among high-skill workers and the employment

of some high-skill workers in low-skill jobs are captured algebraically by the following

equations:
H=~=Nyg+ Nyr (41)
L=1-~v=Nr+UyL (42)
n=Npg+ Ny + N =Npg+ Np (43)

where Ny and Ny are the number of high-skill workers in high- and low-skill jobs;
Npr and Uy, the number of low-skill workers that are employed (in low-skill jobs) and
unemployed; and Ny = Npp 4+ Ny the number of low-skill jobs. As before, n is the
employment rate; the total number of workers has been normalized at unity and - is the
proportion of high-skill workers.

The employment of low-skill workers can still be measured by their employment rate.
By assumption, however, there is no unemployment among high-skill workers and the
obvious indicator of employment conditions for this group now becomes the proportion of
high-skill workers that have high-skill jobs. Thus, in this section let

N 1, w

np === "f(=F)n (44)
v YoowL
N — Ny —N —

- LL _1n H HL _n—% (45)
11—~ 1—7 11—

The analysis now proceeds as in section 4, but using (44)-(44) instead of (35)-(36). We

258ee Skott (2003) for an alternative approach to the joint determination of wages, employment rates
and the degree of overeducation in a shirking model.
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get the following two-dimensional system,

. . 1wy n—ry Wi

wy —wr, =p | k@) +m{—f(—)n — — log — 46

=, = p |k(t) (,yf(wL) 1_7) Chon (46)
b= —E2 (o — ) (47)

As in section 4, there is one, rather than two equilibrium conditions,

WH << (w_H) <
YH _ (n, k); S0if Ll S 0 18
wr X(nv )7 X1 = 1 ~ >1_ 77 X2 > ( )

The functional form and the sign conditions for the partial with respect to employment
are different, however, and these differences affect the comparative statics.

If, as suggested by the evidence reported above, about 30 percent of all workers are
overeducated then the conditions for ;1 to be negative are met and a fall in employment
will lead to an increase in wage inequality.?® Thus, in the presence of induced overedu-
cation, factors which raise the unemployment rate (a decline in productivity growth, for
instance) may also contribute to an increase in wage inequality, even though the increase
in unemployment will be concentrated among low-skill workers.?”

As in section 4, antonomous shifts in relative-wage norms may lead to increasing wage
disparity. The interesting difference is that, given the specification of induced overedu-
cation in this section, relative employment rates are unaffected by the change in relative
wages: some high-skill workers move from high- to low-skill jobs but their employment rate
does not change and since aggregate employment does not depend on the relative-wage
norm, the employment rate for low-skill workers also remains unchanged.

Induced overeducation also implies that, unlike in section 4, the effects of relative supply
on relative wages are ambiguous. An increase in the share of high-skill workers will reduce
the proportion of high-skill workers that get high-skill jobs, but those high-skill workers
that fail to get a high-skill job will move into low-skill jobs and bump low-skill workers into

26To see this, note that

pmy = e oy R

wr, n n

where Q) is the degree of overeducation. Using € a2 0.3, the condition for x1 < 0 in (48) will hold for all
values of v, as long as the employment rate exceeds 42 percent.
*"Explanations along these lines have been suggested by Thurow (1998) and Skott and Aucrbach (2000).
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unemployment. Thus, both ny = Ny /v and ny, = (n—-y)/(1 —-y) will fall and movements
in relative wages depend on the difference ny — nr.2®

Turning, finally, to changes in relative labour demand, an upward shift in the f—function
still leads to a rise in the relative wage of high-skill workers. The asymmetry between the
ambiguous effects of changes in relative supply and the unambiguous effects of changes in
relative demand has a simple explanation. Relative supply refers to the skill-composition
of workers; relative demand, on the other hand, concerns the skill-composition of jobs,
and, in the presence of overeducation, the effects of changes in the compositions of jobs
and workers can be very different.

The comparative results for the case with induced overeducation are summarized in Ta-
ble 2; when comparing Tables 1 and 2 the different definitions of the employment indicator

ny should be borne in mind.

Table 2: Effects of changes in n, kg, and f(.) in a

set-up with induced overeducation

. q ko v f0)
log (ﬁ—;’) - +  +/- o+
nj‘q + — — +
nz + 0 — 0

6 Conclusions

This paper has analysed a stylized model of wage formation. The analysis presumes that
norms of fairness determine the evolution of wages, that these norms make allowance for
the state of the labour market, and that the norms themselves evolve endogenously. A
key implication of these assumptions is the absence of a structurally determined natural
rate of unemployment or NAIRU. Under rational expectations, systematic policy has
no real effects but the model exhibits hysteresis: unanticipated demand shocks produce

permanent shifts in the equilibrium rate of employment. Adaptive expectations imply

28Qetting the left-hand-side of (46) equal to zero and using (40), we have
—1
wy P+ Lk n ., WH. WH 1 1 . wy 1 1 wy
dlog 2 jdy = m [ LTHE 1 pr(WHWH Y ) (— - —
o8 22 iy = m (L2 2 ) ) (s SO )y )

The evidence of overeducation suggests that ﬁ - %f(%) > 0 (cf. above). It follows that the counter-
intuitive result - an increase in v leading to a rise in the relative wage - is obtained if n does not exceed
~ by very much.
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that systematic expansionary policies can raise employment permanently without ever-
increasing inflation. In light of the large productivity slowdown from around 1970 (and
the recent partial recovery in productivity growth), it is noteworthy also that a fall in
productivity growth raises unemployment in this model.

An extension of the basic model allows for induced overeducation and a mismatch
between jobs and workers. This mismatch between jobs and workers is radically different
from the “mismatch” between supply and demand analysed by theories of biased technical
change. These latter theories presume that employed workers hold jobs that match their
skills, and increasing wage inequality in the US and UK is explained by exogenous shifts in
the demand for high-skill workers. The model in this paper excludes skill-biased technical
change by assumption. The argument, instead, focuses on the endogenous effects of shifts
in wage norms or in aggregate economic activity on the degree to which employed workers
are matched to jobs that utilize their skills. The analysis gains support by empirical
evidence showing substantial amounts of overeducation, and this mismatch between jobs
and workers can be rationalized within the fair-wage framework: it is rational for firms
to pay fair wages in order to avoid shirking, it is individually rational for unemployed
high-skill workers to accept low-skill jobs, and as long as wy > wy, there are incentives for
workers to invest in skills, even if there is a risk that they will spend part of their working
lives in low-gkill jobs.

The presence of induced overeducation implies that changes in aggregate activity will
have a disproportionately large impact on the rate of unemployment among low-skill work-
ers and that & decline in economic activity therefore may put downward pressure on the
relative wage rate for low-skill jobs. It also implies that autonomous shifts in relative-
wage norms may lead to changes in relative wages with little or no effect on the relative
employment of high- and low-skill workers. Thus, according to this model an increase
in unemployment and changes in the ideological climate may have contributed to rising
inequality with respect to both wages and employment from the 1970s to the 1990s.

Needless to say, although changes in wage norms, endogenous as well as autonomous,
may have played a role in the movements of wages and employment, other complementary
influences undoubtedly have been at work too. The analysis in this paper, moreover, has
obvious limitations arising from the highly stylized modelling of wage norms. Two sets
of limitations relating to the treatment of relative-wage norms deserve comment. The
analysis, first, has focused on relative wages for different skill categories. These categories

are important but it would be misleading to assume that norms of fairness attach only to
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categories that relate to productivity. Norms may also attach to categories like race or
gender. In fact, the same asymmetry between high- and low-skill workers that lies at the
heart of the argument in this paper may appear in other contexts: social norms or legal
restrictions, for instance, may exclude women from certain jobs and thereby give rise to an
asymmetry between women and men that is similar to the one between low- and high-skill
workers .

It was assumed, second, that notions of fairness are shared by all workers. If fairness
norms adjust towards realized outcomes, the notions of fairness will clearly coincide in
a steady state. Away from the steady state, however, the notion of fair relative wages
may be group-specific. The fair wage ratio as seen from the perspective of workers in
low-skill jobs may deviate from the perception of those in high-skill jobs. It seems likely,
in particular, that the adjustment of fair wages towards actual wages will be asymmetric:
while it is easy to convince oneself of the fairness of a pay rise, it may be difficult and take
much longer to accept the fairness of a reduction in pay. This kind of asymmetry implies
that, outside a steady state, there will be a tendency for (most groups of) workers to feel
that their relative wage is unduly low. Furthermore, shocks to relative wages may have
little impact on the demand for wage increases from those workers that have benefitted
from the shocks while the wage demands of those that have been hit negatively escalate.
Asymmetric adjustment speeds, consequently, may have repercussions for average wage
and price inflation, and average wage inflation will not be a simple function of aggregate
variables as in equation (8).

The specification of the real-wage norm could also be generalized, particularly in the
case with overeducation. The present specification uses the overall rate of unemployment
to indicate the average tightness of the labour market. In the presence of overeducation,
however, the labour market may get tighter if the proportion of high-skill workers in
low-skill jobs declines, even if aggregate employment is unchanged. Thus, arguably, the
real-wage norm should depend on ny and njy separately as well as on the wage ratio
wry Jwg.?

I have chosen to leave these complications and extensions for future work. The main
conclusions (including the absence of a structurally determined N AT RU and the potential

importance for wage inequality of both changes in aggregate activity and autonomous shifts

PFor low-skill workers the outside option is unemployment benefits, and benefits can be indexed to
low-skill wages so that the ratio of wages to benefits is kept constant. The analogous simplification is not
possible for high-skill jobs. The fallback wage for high-skill workers is wr and, nunlike the ratio of low-
skill wages to benefits, the wage ratio wg/wy is determined endogenously and thus cannot be assumed
constant.
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in norms of fairness) are, I believe, quite robust with respect to extensions of this kind, and,
although conceptually straightforward, the extensions are analytically messy. A simple
specification makes for greater transparency and, given the current state of knowledge,
one should perhaps also be wary of introducing complex specifications with many degrees
of freedom and a large number of unknown parameters.

Even the simple specification in this paper has a number of new parameters and de-
grees of freedom, and models of a structurally determined N Al RU may seem theoretically
tighter and more satisfying. But perhaps there is a need to broaden the perspective and
include new parameters.?® Even strong supporters of the NAIRU framework concede that
the applicability of N AI RU-theory may be limited. Thus, Gordon (1997, p. 28) concludes
that

Within the postwar experience of the United States, the modest fluctuations in
the NAIRU seem plausible in magnitude and timing. When applied to Europe
or to the United States in the Great Depression, however, fluctuations in the
NAIRU seem too large to be plausible and seem mainly to mimic movements

in the actual unemployment rate.

It is hard to know what to make of this conclusion. There are no hints in the standard
theory to suggest that its range of applicability be delimited in this way. From a Popperian
perspective, and in the absence of good reasons for the limited applicability, Gordon’s

reading of the evidence must imply that the theory should be rejected.

39The present paper focuses on the hysteresis effects associated with endogenous wage norms. Other
reagsons to be critical of the NATRU framework have been highlighted by, among others, Eisner (1994),
Akerlof, Dickens and Perry (1996), Galbraith (1997) and Cross (1995).
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7 Appendix

7.1 Appendix 1: Movements in employment under rational expectations

We have PY = Swn where § is equal to the product of the markup factor and the size of

the labour force, and, using a logarithmic approximation,

r=v+e=logf+logw+ (n—1) (A1)
Under rational expectations, the expected rate of change in z is given by ¢ = ¢ =
B¢ 4+ we + n° where
— N
oy = i+ A = W) N (i — ) (A2)

wy Ny + wr Ny,

_ fwn/wr

f(wH/wL)) (wy /wy,) is the elasticity of the share of high-skill jobs in total
employment with respect to the relative wage (cf. section 2.2).3! The markup, the growth

and where 6

rate of labour force and the growth in wages are assumed known. Thus, we have Be =
B, %€ = W, and
b= B+ g + 1 (A3)

Integrating (A3), we get
v=log B+ logw + /hedt (A4)

Substituting (A4) into (Al) and re-arranging, we get

e=mn-— / Redt (A5)

311t is the growth of average wages W, rather than average growth of wages & that matters here. The
two growth rates differ in that the growth of the average wage includes the effects of compositional changes
in the labour force,

. _dlogw_dlog%
YT T dt
_ Ng W
n n

.. %
=wknm S -mT
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Using (11), (19) and (A5) we now have

a(t) = a(to) = —pac(e(t) — £(to)) (A6)

and equations (8), (15) and (19) imply that

e = 4Z o) 2o (A7)
Hence, using (A5)-(A7),
n() =<0+ [ (q —allo) —6ataelo) |y er) - §n<t>> " (A8)

Now, consider the two-dimensional, linear system of stochastic differential equations

d q—a(to)—cpas(to) b
< ”>:< c dt + c K "Vt (L) e (A9)
de 0 0 0 € 1

The solution (n(t),e(t)) is a Gaussian process (see e.g. Arnold (1974, Theorem 8.2.10).

The mean values (my,ma) = (E(n(t), E(¢(t)) and the covariance matrix

. < V(n(t)  Cou(n(t),=(1)) > _ < 7% cne > (A10)
Cov(n(t),e(t)) Vi{e(t)) :

Cne O¢

are given by the solutions to the deterministic differential equations (Arnold (1974, Theo-
rem 8.2.6))

q—a(to)—cpaco b
s c —¢c HMa . _ n(to)
m = < 0 > + < 0 o >m, m(to) = < C (to) > (A11)
Y -t 0 1 ‘ (00
K_<0 0>K+K<,ua 0>+<1>(1,1), K(tg)—<0 0> (A12)

oo
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Writing out these equations,

g — a(to) — cuqe(to) b

mi = — =M1 + taMm2 (A13)
c c
mao =0 (Al4)
b
62 =14 2ugCne — 2-02 (A15)
c
b
Cne = 1+ Maag — ~Cne (A16)
c
52=1 (A17)
The solutions are given by
—a(t —a(t b

mi(t) = L0 (g 100y e ) (A1)
mg(t) =0 (A19)

s2-Clia ‘(@ 9)2_1 2]+ ( 9)%

n_b I /"Lab Nab 21u’ab Mab
b b
+ D, exp(—ZEt) + Dy exp(—;t) (A20)
cr c c b

Cne = Z _1 _Ma51| +Ma5t+D2 exp(—gt) (A21)
o2=t (A22)

where the arbitrary constants D1 and Dj are determined so that o2 (tg) = cne(tg) = 0.

7.2 Appendix 2: A simple policy rule

Substituting (8), (15) and (25) into (11), (24) and (28), we get:

a = pa(q —a—bn—cn) (A23)
7 =v(a+bn—q) (A24)
n=ANT+qg—a—bn—x° (A25)

Furthermore, using (A23)-(A25), we have

a=—Flre en (A26)
1%
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and hence

alt) = —%we(t) — paen(t) + ¢ (A27)

where ¢7, an arbitrary constant of integration, is determined by the initial conditions.
Substituting (A27) into (A24)-(A25), we get

7 =v [—%we +ec1 4 (b— pac)n — q} (A28)
h:)\{7?+q+(%—l)we—cl—(b—,uac)n} (A29)

The Jacobian of this system is given by
ey = e Y (A30)

wn) =

ABa — 1) —xb
with

TR= —pia— Ab< 0 (A31)
DET = b >0 (A32)

Hence, the system has a globally stable equilibrium given by

q+ e — o
*: v A
n v (A33)

=7 (A34)

7.3 Appendix 3: Non-inflationary expansion

Integrating (11) and (32), and using (27), we now get,

Ar® =v / (m —7)3dt (A35)
An = _“Zac /(7r — 7%)dt (A36)
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Assume that a steady state with m# = 7o and n = ng has been reached at ty and consider

a policy that yields the following path for employment,

Mforto<t<to+0
n(t) = w,f)%forto-{—9<t<to+1=t1 (A37)
q_—l‘f(t)fort1<t

This policy implies (use (8), (15) and (25)) that

—kd fortg <t <tg+0
m—7nt= Sfortg+O<t<typ+1l=t1 (A38)
0 forty <t

and, using (A35) and (A36), we get

An = _“Zac (1 — 6)5 — 0x0) (A39)
Ar = Ar® =v ((1 - 0)5> — 0k35%) (A40)
w(t) =n(t) =m =7mo+ Am for t > 11 (A41)
n(t) =n1 =ng+ An for t > ¢ (A42)

Thus, a new steady state has been attained at the end of the turbulence at time ¢7. It is

readily seen, moreover, that if # = 1/(1 + x?), inflation is unchanged (Am = 0) while the

change in employment is given by An = b_“:ac li‘ig (k? —1). Thus, for £ > 1, the period of
turbulence has succeeded in raising the equilibrium solution for employment without any

inflationary costs.
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