
Chapter 1

Introduction

1.1 Aim of the Study

Inflation is the rate of change of the general price level. In the Netherlands the aver-

age inflation rate over the period 1813-2000 is 1.8% (Albers, 1998) but varies across

different episodes. In the past, periods of deflation (a negative rate of inflation) can

be observed during the 19th century and the early decades of the 20th century, while

years of relatively high inflation rates are more recent (the 1970s and 1980s). There is

a keen interest in the causes of inflation and the impact of inflation on real variables,

such as output and unemployment. On the causes of inflation opinions vary. Classical

economists state that the single cause of inflation is the relative change in money sup-

ply. Keynesian economists argue that labour and goods market conditions may affect

the inflation rate, at least in the short and medium run. With respect to the impact

of inflation (or money growth rate) on real variables, the classical presumption is su-

perneutrality: the rate of change of the supply of money (and therefore inflation) does

not affect real decisions in the steady state equilibrium. In the short run inflation might

affect for instance output, due to the existence of some form of imperfect markets (see

e.g.Walsh, 2003). These market imperfections vary from imperfect information, to

nominal wage and/or price rigidities, to imperfect competition.

Western European inflation in the last four decades has shown a large variability. From

1970 until the mid 1980s, there have been high inflation rates, combined with rela-

tively high levels of unemployment. In the last decade of the past century, we observed

low inflation rates combined with lower unemployment rates. The low inflation rates

lasted until 2000-2003, except for Dutch inflation which was relatively high in this pe-

riod. These stylised facts force us to think about the alleged negative relation between

inflation and unemployment. Especially the regime of low inflation rates seems to be
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interesting. How can we explain the low inflation rates we observe today? How can

we explain the combination of low inflation rates and lower unemployment?

The aim of this thesis is to examine the consequences of nominal rigidities for the

inflation-output trade-off and to contribute to the empirics of (low) inflation rates, their

impact on output, and the causes of the trade-offs. We are interested in changes of the

inflation-output trade-off over time. These changes are related to nominal rigidities and

market imperfections. We will pay attention to labour market conditions and the im-

pact of international capital market regulations. The economics of low inflation rates

has difficulty giving a unique explanation for the economic conditions in the 1990s.

We use the concepts of money illusion and wage fairness to illustrate downward real

wage rigidity (and implicitly a non-linear Phillips curve). Money illusion means that

the (real) purchasing power is confused with the nominal value of money. If money

illusion exists, an increase in nominal values is not corrected for the change in nomi-

nal prices and therefore its impact on real quantities is overrated. Wage fairness means

that ideas about what level of wages is fair depends on wages earned by other earners,

earned in the recent past, and so on. Next to labour market conditions, we analyse the

open economy context of the Phillips curve. We focus on the role of capital markets,

international capital mobility, and the exchange rate system. This way of analysing the

empirics of the Phillips curve seems realistic for smaller European economies. So, in

general we follow the route of modelling goods, labour, and capital markets to analyse

the inflation-unemployment development. The general line of thinking is in the new

Keynesian fashion: we start from some kind of imperfect market clearing and show its

impact on short-run inflation-unemployment trade-offs.

1.2 Context

We consider both the theory and empirics of the inflation-output trade-off. The the-

ory on real effects of inflation is to a large extent influenced by empirical observa-

tions of the course of inflation and unemployment. Since Phillips (1958) uncovered

the nominal wage increase-unemployment trade-off, macroeconomic theory has made

substantial progress in understanding the relation itself and the impact of inflation on

real quantities. Phillips was interested in labour market conditions and tried to stim-

ulate theoretical work to explain his empirical finding of a correlation of low wage

increases with high unemployment rates and vice versa. Keynesian economists used

the Phillips curve as a ‘missing equation’ in their macroeconomic models. The shape

of the Phillips curve was a crucial determinant of the outcomes of economic policy

measures. Monetary financing of deficits would imply higher inflation rates and there-

fore lower unemployment.
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The monetarist framework developed in the 1960s contains a vertical Phillips curve:

in the long run the unemployment rate is independent of the inflation rate. Only un-

expected shocks could cause a short-term deviation due to imperfect information and

imperfect markets. Phelps (1968) and Friedman (1968) developed a theoretical frame-

work in which an economic agent is unaware of the cause of nominal changes, lead-

ing to misperceptions about relative prices. The inflation-unemployment trade-off can

only exist in the short run; misperceptions cease to exist in the long run. Lucas and

Rapping (1969) constructed a model of the labour market as a theoretical basis for the

vertical long-term Phillips curve, with only a short-run inflation-unemployment trade-

off. The labour supply depends on current wages and unobservable anticipated wages.

In the long run, expectations about wages and price changes come true. Short-run mis-

perceptions can be caused by imperfect information (see Lucas, 1972), which makes

it possible that misperceptions coexist with rational expectations of economic agents.

Another source of short-term deviations from equilibrium are rigidities in prices and

wages. If these exist, prices and wages cannot respond to unexpected shocks (see Tay-

lor (1980), Calvo (1983), Fuhrer and Moore (1995) for examples of staggered wage or

price setting). The Phillips curve in these models is either based on expected inflation

or on both expected and past inflation, dependent on the staggered price and wage

determination. Dependence on past inflation implies that inflation is sticky. Disinfla-

tionary policy will lead to a real burden since the new inflation target is not reached,

although the expected inflation rate incorporates the disinflation.

In new Keynesian economics the inflation process is driven by expectations. Prices or

wages or both are sticky. The Phillips curve follows from optimising behaviour of both

consumers and firms. Pricing decisions may be founded on monopolistic competition

(e.g.Blanchard and Kiyotaki, 1987), so that each firm sets its own price (see for an

overview Blanchard, 2000).

The originally found trade-off between inflation and the real economy appeared not

to hold in the long run, as it did in Phillips (1958). Theoretical models developed in

the 1960s as well as empirical studies showed that money does not affect real output

and employment in the long run (seee.g.Friedman, 1977). The more recent micro-

founded models provide an insight into reasons for a possible trade-off in the short

run.

Rigidities in price or wage setting on the firm level cause deviations from a long-term

equilibrium, implying real effects caused by monetary shocks. The impact of shocks

or disinflationary policies depends on the extent to which they are captured by ex-

pectations. Theories on market imperfections in partial equilibrium models can be

implemented in general equilibrium models, in which the various sectors of an econ-

omy response to disturbances. For example, in Bernanke, Gertler and Gilchrist (1999)
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the role of credit market characteristics for the impact of monetary policy shocks is

studied.

Figure 1.1 Relation between mean and standard deviation of inflation (1961-2000)
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Ten-year mean and standard deviation of inflation rates in percentage points. Data points refer
to periods 1961-1970, 1971-1980, 1981-1990, and 1991-2000, of the countries Belgium,
France, Germany, Italy, the Netherlands, and the United Kingdom.

Statistical Properties of Inflation Inflation has a number of statistical properties,

which provide an argument in favour of disinflationary policies. Inflation variability

increases in its average mean. Increased variability is associated with increased uncer-

tainty and unexpected shocks that have negative real effects. This is one of the main

arguments to reduce inflation (see Barro, 1996).

Figure 1.1 shows the relation between the mean and the standard deviation of the

inflation series for a group of European countries. There is a clear positive correlation

between these two statistics. Further, inflation shows a large persistence. Even with

uncorrelated monetary shocks, inflation rates show a large degree of serial correlation.

Table 1.1 shows the autocorrelations of inflation at lag 1 for the period of 1961-2001

for the same European countries as Figure 1.1. These coefficients all show rather high

values, which we consider to be an indication of high inflation persistence.

Table 1.1 Autocorrelation of inflation at lag 1 (1961-2001)
United

1961-2001 Belgium France Germany Italy Netherlands Kingdom
autocorrelation 0.84 0.89 0.77 0.88 0.79 0.79

The serial correlation can be explained by sticky inflation rates, for instance through

wage inflation rates that have been negotiated in terms of past inflation rates, or by

sticky prices combined with non-rational expectations (see Walsh, 2003).

4
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1.3 Outline

The next chapter gives a standard overview of the literature on the inflation-output re-

lation. It presents basic theory which explains how inflation can affect real variables.

The issue of low inflation rates is addressed in Chapters 3 and 41. We are interested

in the long-term effects of low inflation rates on real variables, more specifically on

the unemployment rate. In Chapter 3 we present a theoretical model of the goods and

labour market that explains the real effects of inflation in case it is near a certain min-

imum rate of inflation. The inflation rate is a function of cost price development and

of utilisation of production capacity. The wage inflation rate is affected by inflation,

labour productivity growth, and the unemployment rate. High inflation rates do not

have the same effect as low inflation rates. Therefore, the wage inflation equation is

specified as a non-linear equation. Wage inflation has a minimum rate, which is the

rate that results from labour market negotiations between employers and employees.

If wage inflation is close to this minimum rate, the unemployment rate is very high, or

the labour productivity growth rate is very low, or both. We want to examine the effect

of a low inflation target of monetary authorities in case of a minimum wage inflation

rate. Therefore, we implement a successful inflation target and examine the conditions

under which the equilibrium of the model is stable.

Chapter 4 provides empirical evidence for the minimum wage inflation rate. As ex-

ample economies Belgium, France, Germany, Italy, the Netherlands, and the United

Kingdom are analysed. The time period chosen starts in 1960 and ends in 2001. The

estimated model has the same asymptotic characteristics as the wage inflation equa-

tion in Chapter 3. The minimum wage inflation rate is one of the parameters to be

estimated. In case the estimations provide a significant estimated minimum rate, the

model is considered to support the hypothesised minimum wage inflation rate. Fur-

ther, given the estimation outcomes and irrespective of the minimum wage inflation

rate, a long-term Phillips curve can be generated. We do this by implementing aver-

age values for labour productivity growth over the last two decades of the time period

under consideration, and by inserting the equilibrium condition of real wage inflation

equalling labour productivity growth into the wage inflation equation.

The Chapters 5 and 6 deal with the effects of characteristics of the capital market

and the foreign exchange market on the inflation-output trade-off. These characteris-

tics are capital mobility and exchange rate flexibility. Chapters 3 and 4 deal with the

effects on the inflation-output trade-off through the labour market and consider real

long-term effects of low inflation rates. This implies that the long-term Phillips curve

will not be vertical in case these low inflation rates do have real effects. The Chapters

1These chapters are based on Kuipers and Hoogenveen (1999), and Hoogenveen and Kuipers (2000).
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5 and 6 consider the short-term Phillips curve relation. Capital market and foreign ex-

change market characteristics are expected to affect the slope of the short-term Phillips

curve. Chapter 5 presents a theoretical Mundell-Fleming model in which price rigidi-

ties cause short-term deviations from the long-term equilibrium. The negative slope

of the short-run Phillips curve is affected by capital restrictions and the exchange rate

regime. The effects from capital market and foreign exchange market characteristics

on the Phillips curve slope are expressed in terms of elasticities of aggregate output

and money demand, with respect to the interest rate and the real exchange rate, and in

terms of the real exchange rate and output elasticity of the trade balance. The relative

sizes of these elasticities determine whether the Phillips curve slope becomes steeper

or flatter after the implementation of capital restrictions or by fixing the exchange rate.

Empirical testing of these effects on the short-term Phillips curve slope is presented

in Chapter 6. Assumptions are made with respect to the elasticities of output, money,

and the trade balance from which the hypothesised effects follow. The data of the six

countries are collected in a panel data set. The effects are tested with indicators for the

capital restrictions and the exchange rate regime. A Phillips curve relation is estimated

with the pooled data, of which the slope may be affected by the indicators.

Finally, Chapter 7 concludes and provides a summary of the results of the Chapters 3

to 6 and reports to what extent we have found empirical support for our expectations

about the inflation-output relation.

6




