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ABSTRACT

This thesis examines the measurement, applications and properties of consumer inflation
expectations in the context of eight European Union countries: France, Germany, the
UK, Spain, Italy, Belgium, the Netherlands and Sweden.

The data proceed mainly from the European Commission’s Consumer Survey and are
qualitative in nature, therefore requiring quantification prior to use. This study first seeks
to determine the optimal quantification methodology among a set of approaches spanning
three traditions, associated with Carlson-Parkin (1975), Pesaran (1984) and Seitz (1988).
The success of a quantification methodology is assessed on the basis of its ability to
match quantitative expectations data and on its behaviour in an important economic
application, namely the modelling of wages for our sample countries. The wage equation
developed here draws on the theoretical background of the staggered contracts and the
wage bargaining literature, and controls carefully for inflation expectations and
institutional variables. The Carlson-Parkin variation proposed in Curto Millet (2004) was
found to be the most satisfactory. This being established, the wage equations are used to
test the hypothesis that the advent of EMU generated an increase in labour market
flexibility, which would be reflected in structural breaks. The hypothesis is essentially
rejected. Finally, the properties of inflation expectations and perceptions themselves are
examined, especially in the context of EMU. Both the rational expectations and rational
perceptions hypotheses are rejected. Popular expectations mechanisms, such as the “rule-
of-thumb” model or Akerlof et al.’s (2000) “near-rationality hypothesis” are similarly
unsupported. On the other hand, evidence is found for the transmission of expert
forecasts to consumer expectations in the case of the UK, as in Carroll’s (2003) model.
The distribution of consumer expectations and perceptions is also considered, showing a
tendency for gradual (as in Mankiw and Reis, 2002) but non-rational adjustment.
Expectations formation is further shown to have important qualitative features.
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INTRODUCTION

Inflation expectations are one of the fundamental building blocks of modern
macroeconomics. Yet their empirical properties remain under-studied, and their use in
support of other empirical applications is almost inexistent, despite strong theoretical
arguments attributing them a critical role. The present study aims to make a contribution
towards changing this unsatisfactory situation. Our principal focus will be on consumer
inflation expectations in a set of European Union countries (Belgium, France, Spain,

Italy, Germany, the United Kingdom, the Netherlands and Sweden).

The most serious obstacle to a direct study and use of this concept is of course
measurement-related. Indeed, how does one measure inflation expectations? This is the
central theme of Chapter 1. The data source considered is a set of qualitative surveys
managed by the European Commission. The chapter carries out an empirical contrast
between most of the quantification methodologies used in the literature for this type of
survey data in the past, and introduces two variants thereof. The analysis concludes that
the two quantification methodologies proposed here are the most successful ones, with

one of the two being a clear leader.

Chapter 2 turns to an empirical application in which the availability of the inflation
expectations measure developed in Chapter 1 proves crucial. It has been suggested that
since membership of a monetary union implies the relinquishing of national monetary

sovereignty, it may be the case that the labour market responds endogenously to this new
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situation by increasing its flexibility. This is the null hypothesis considered in this
chapter. A new specification for wage equations which carefully controls for both
inflation expectations and institutional change is developed. The possibility of EMS and
EMU effects on wage flexibility is then checked by a search for appropriate structural
breaks for each country in our sample. The wage equations prove to be quite stable
overall and provide no evidence of an increase in flexibility, although the close linkage
found between wages and productivity may arguably be related to EMU to some extent

1n certain countries.

Chapter 3 considers the empirical properties of inflation expectations and perceptions
themselves. Their behaviour in the context of the euro’s introduction is analysed in detail,
and a case is made against the rationality of both inflation perceptions and expectations.
The chapter shows that commonly used models of expectations conceptualising these as
a simple combination between “rational” and “non-rational” components are misleading.
On the other hand, some evidence is found to support a transmission of expert forecasts
into consumer expectations through the news media in the case of the UK. Finally, the
distributional properties of inflation expectations are considered. It is argued that
consumers update their expectations gradually in a way that is mostly adaptive in the face
of changing inflation. Accordingly, it is inflation regimes that affect the distribution of
expectations rather than the technical details of monetary policy implementation.
Evidence is presented to support the idea that consumers form expectations qualitatively,

to some extent.
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CHAPTERI:

Finding the Optimal Method of Quantifying
Inflation Expectations on the Basis of
Qualitative Survey Data
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1 INTRODUCTION

The importance of expectations is one of the central tenets of modern theoretical
economics'. For instance, expectations played a key role in the economic case
underpinning the move towards central bank independence (Forder, 2000); they are
recognised as essential in the transmission mechanism of monetary policy and are kept
under watch as part of modern inflation targeting frameworks”. For empirical
economists, this has generated the fundamental challenge of seeking ways to measure
these “animal spirits”, to borrow the words of Keynes. This chapter will focus in

particular on the measurement of inflation expectations.

It has become clear that simply assuming rational expectations is an indefensible
proposition in empirical work. Indeed, the hypothesis has been rejected by the data both
directly (see inter alia Roberts, 1997; Bakhshi and Yates, 1998; Lyziak, 2003) and
indirectly (Ericsson and Irons, 1995)°. This should have come as no surprise given the
fundamentally non-stationary nature of the economy (Clements and Hendry, 1999).
Simple ‘rule-of-thumb’ mechanisms for expectations are similarly unsupported by the

evidence (e.g. Roberts, 1997; Chapter 3, Section 4.4 of this study).

' For a historical overview, see Evans and Honkapohja (2001).

* For instance, the Bank of England considers both survey and market-based measures of inflation
expectations in its Inflation Reports, the former being derived from the Bank of England/NOP survey. See
Bank of England (2005), for instance, and Chapter 3 below, Section 6.6.2.

? Further discussion and evidence is provided in Chapter 3.
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The failure of these and other formulations of the mechanism of expectations generation®
has made the development of direct measures of the concept particularly valuable. This
can be done in several ways. A first approach consists in inferring expectations from the
prices of financial instruments (e.g. Bank of Canada, 1998). Indeed, comparing the prices
of nominal and index-linked bonds with identical characteristics (risk, maturity and
liquidity) can yield a measure of expected inflation — expectations which have been acted
upon by economic agents. Unfortunately, the difficulty of finding directly comparable
assets means that usually additional assumptions are required (Berk, 1999). Furthermore,
the expectations of actors in financial markets may only be representative of the agents
operating in those sectors’, and may involve additional complications (e.g. herding

behaviour, time-varying risk premia, regulatory requirements®).

A second approach will be followed here, and makes use of survey data. We will in
particular be interested in the inflation perceptions and expectations of consumers as a
whole in a set of countries belonging to the European Union. Such measures can be
thought to be particularly useful as part of the toolkit of economic “compasses” deployed
in inflation targeting frameworks or in the investigation of wage dynamics for instance.
Given the qualitative nature of these data, the task of the present chapter will be to find

the optimal method of quantification to make these data useable.

* We note that there is a vast empirical literature making use of IV or GMM methods to construct some
form of model-based expectations (e.g. Kremers, 1990).

> This is likely given the findings in Bryan and Venkatu (2001) and Carroll (2003).

% For instance, in the UK, regulatory requirements force institutional investors such as pension funds to
invest in index-linked bonds to some extent, thereby artificially depressing their yield. Expectations
computed on this basis would exaggerate the ‘true’ underlying inflation expectations.
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Section 2 presents the qualitative data under study here, collected as part of the European
Commission’s Consumer Survey. Section 3 then presents the competing quantification
techniques for this type of data. A first comparison is carried out in Section 4 by using
descriptive statistics typically considered in the literature to make an assessment of
predictive ability. We argue however that a more thorough comparison is required. This
will be done in two steps. First, we use quantitative data for the UK and Sweden
(presented in Section 5) as benchmarks for the output of quantification techniques
(Section 6). These techniques are then contrasted in an important application (Section 7),
namely the estimation of wage equations for eight European countries: France, Spain,

Belgium, Italy, Germany, the UK, the Netherlands and Sweden. Section 8 concludes.

2  QUALITATIVE DATA: THE EC CONSUMER SURVEY
We use the European Commission’s Consumer Survey to derive a numerical measure of
inflation expectations. It is part of the Joint Harmonised EU Programme of Business and
Consumer Surveys, launched in 1962. The survey samples about 33,000 consumers every
month at present (DG ECFIN, 2004). Participants in the survey are asked the following

questions:
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TABLE 1: EC CONSUMER SURVEY, QUESTIONS 5 AND 6

QS. How do you think that consumer
prices have developed over the last 12
months? They have...

Q6. By comparison with the past 12
months, how do you expect that
consumer prices will develop in the next
12 months? They will ...

1 risen a lot

1 increase more rapidly

2 risen moderately

2 increase at the same rate

3 risen slightly

3 increase at a slower rate

4 stayed about the same

4 stay about the same

5 fallen

5 fall

9 don’t know.

9 don’t know.

Unfortunately, the survey has not always been fully harmonised to the wording presented
in Table 1 in the case of two countries: France and Spain (Gerberding, 2001). In France,
prior to harmonisation in January 2004, question 5 referred to the period of the previous
six months, while question 6 referred to the “coming months” (INSEE, 2004). This latter
indeterminacy in the horizon to be considered by the respondents can potentially be
damaging in terms of measurement error. As in Gerberding (2001), we assume that the
horizon considered is twelve months and quantify the French data in the same ways used
for the other countries, although this caveat should be borne in mind when interpreting

the results.

In Spain, options 1-3 of question 6 respectively read [ more sharply / rather sharply /
more slowly ]”. Given that options 1 and 3 are essentially equivalent under both wording
variations, we will assume that the difference in wording for option 2 is insignificant,

being appropriately “sandwiched” in such a way that it can be regarded as immaterial. Of

7 Options 1-3 of question 5 are also different and read [ very sharply / rather sharply/ slightly ].
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course, to the extent that this assumption is flawed Spanish inflation expectations could

8
suffer from measurement error".

The EC Consumer Survey itself dates back to 1972. Data availability and frequency
differs over time and across countries. Alas, much of the early data collected by this
programme has been lost (Papadia and Basano, 1981; Reckwerth, 1997). The European
Commission can now only make available data from January 1985 onwards at the
earliest. After a major data recovery effort — contacting national statistical institutes,
private research firms and individual researchers — we have managed to achieve the
sample coverage detailed in Table 2. This has left us with the most complete dataset to be

used to date for consumer inflation expectations in Europe.

TABLE 2: EC CONSUMER SURVEY, SAMPLE COVERAGE BY COUNTRY

Country Thrice yearly Quarterly M.onthly data
from... from... available from...

Belgium N/A January 1985 October 1985
Germany’ N/A N/A January 1980
Spain N/A N/A June 1986
France N/A January 1985 April 1986
Italy January 1973 N/A January 1982
Netherlands October 1973 January 1984 April 1986
Sweden"’ N/A N/A January 1996
United Kingdom N/A N/A November 1981

¥ Gerberding (2001) proposes an alternative solution, the cost of which is the assumption that inflation
perceptions are ‘correct’, in that they correspond to actual CPI inflation. This may be rather demanding
assumption — see Chapter 3, Section 2.3.

? Data on inflation perceptions (‘question 5°) is only available from October 1980. Expectations only refer
to Western Germany prior to 1991. This should however not affect our results materially, as the German
wage equation in Section 7.3.8 is modelled post-1991 and the CPI data used in the tests for predictive
success in Section 6.1 also refers to West Germany alone prior to 1991.

' The European Commission offers data from October 1995. However, a number of inconsistencies in the
initial observations with the dataset sourced from the Konjunkturinstitutet made us prefer the latter for now
after a private communication with Klas-Géran Warginger on the issue.
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3 OVERVIEW OF QUANTIFICATION METHODOLOGIES

We will now present the different quantification methodologies considered in this
chapter. Their output will be plotted for illustrative purposes in the case of the United

Kingdom.

3.1 The Carlson-Parkin or Probability Approach

The probability approach has a long track record of literature'' (Theil, 1952; Carlson and
Parkin, 1975). It is also known as the Carlson-Parkin method after the seminal
contribution of the two authors (henceforth CP). Batchelor and Orr (1988) extended the
originally trichotomous approach to the case of pentachomous data, a methodology also
adopted by Reckwerth (1997) and Berk (1999, 2000). Given the pentachomous structure

of the EC Consumer Survey’s question 6, it is this CP extension that we implement here.

The CP method assumes that respondents at time t-12 (months) have formed an

expectation H;XP about inflation in the coming 12 months when answering the survey.

This is based on a subjective probability distribution for each individual i over future
inflation fi(H #| fiz12 ), conditional on the information set /11> available at time t-12 12
The aggregation of the subjective probability distributions is denoted g(II,| Q.1 ),

where Q.12 = UIN I

L - the union of the individual information sets. Quantification is

.. . .. . exp
an exercise in recovering the mean of the aggregate distribution, IT,™" .

' A good overview is provided by Nardo (2003); we borrow some of her notation in what follows.
"2 It seems sensible to assume heterogeneity in subjective probability distributions — notably given the
surprisingly different experiences of inflation found in the population (Crawford and Smith, 2002).
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The shares of respondents in each survey category are then interpreted as maximum
likelihood estimates of areas under the aggregate density function of inflation

expectations, that is, as probabilities'”.

We then make three key assumptions, reflected in Figure 1(a):

1. There is a symmetric range of inflation values around zero (denoted &) and

around the perceived rate of inflation over the past twelve months I1” , (denoted

d;) which the respondent cannot distinguish. This will lead the respondent to

provide answers 4 and 2 respectively in their immediate vicinity'*.

2. Second, as implied by the above notation, we assume that the indifference

intervals are equal for all agents, but allow for time-variation.

3. The shape of the aggregate distribution function is known and corresponds to the

normal distribution.

"> We will focus on response options 1-5 of question 6 (cf. Table 1). The share of respondents choosing the
‘don’t know’ option is allocated proportionally to the other categories (Visco, 1984).

'* Such indifference intervals can be given psychological groundings, and are termed “difference limens’
in the specialised literature (Osgood, 1953).

B
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FIGURE 1: AGGREGATE DENSITY FUNCTIONS: EXPECTATIONS, PERCEPTIONS
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The shape of the assumed distribution has been a particularly contentious point in the
literature. The normal distribution has a good justification from statistical theory, through
some central limit theorem result. For instance, assuming independence of the
expectations variables generated by the individual subjective distributions, the
application of the Lindeberg-Lyapunov Central Limit Theorem would ensure that the
aggregate distribution is normal (without the need to assume normality of the individual

expectations).

It is nevertheless debatable whether the normal distribution is the most appropriate
assumption to be made, and indeed there are good theoretical and empirical reasons to
think otherwise from a descriptive standpoint. First, kurtosis has been found to be more
marked than that of a normal distribution. For instance, the distribution may be more
peaked at times when well-publicised events are generating inflation (Batchelor, 1982).

Second, the distribution of inflation expectations is assumed to be symmetric, when one
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would expect right-skewness in periods of rising prices and left-skewness in the reverse
situation. There is some evidence that this is indeed the case (Foster and Gregory, 1977,
Batchelor, 1982). However, the skewness is likely to depend on the magnitudes of
inflation and its acceleration, which in recent European experience would be relatively
moderate. Indeed, taking this into account appears to make little difference to the
derived expectations series, as shown by Nielsen (2003a) on the same EC dataset, using
the logistic, chi-square, central and noncentral t-distributions. This is consistent with

earlier results in Berk (1999). We will therefore maintain the assumption of normality.

The CP method then proceeds by standardising key points under the distribution

function:

/o0, -TL

Zz] = t-12 (1)
o,
th _ f—lz _6t B fop (2)
o,
_Tqexp
Zt3 — & Hr (3)
g,
_ _ exp
z' = - -11" ()
(0

Having assumed the shape of the cumulative density function of g(II,| Q. ), which

we will denote Gi.12(.), it is possible to derive estimates of the Zs from the response
proportions of the survey. Indeed, labelling areas 1-5 in Figure 1(a) by RR, ER, WR, C

and F respectively, we can write the following:
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RR™ = prob(Z, = Zt] 1Q,.,,)

| )
=1-G_,(Z))

ER:XP = pl"Ob(th <Z =< Ztl 19, 1,) (6)
=Y (Zt]) - Gx—lZ(Zl2)

WR;SXP = p;/'ob(Z[3 = Z, = th |Qz—12) (7)
= Gt—lz (Zf) - Gt—lZ (Z;)

C™ = prob(Zt4 <Z =< Z,3 1Q,_1,) (8)

=G ,(Z))-G,_,(Z})
Fe = ob(7Z < Z4 Q
) prob( t t | z—12) 9)

=G, ,(Z))
It is then straightforward to derive estimates of the Zs by substituting the left-hand side
objects by their observed quantities — the sample response proportions. Finally, we
rearrange equations (1) to (4) and obtain an expression for the expected inflation in terms

of observables:

z+ 7!

1% =117 *[_
’ Z'+72' -7 -7}

t-12

1 (10

The only missing element in this expression is the perceived inflation rate Hf_n- The

following possibilities will be considered in this respect, thus generating alternative CP

expectations series:

1. Assume that inflation is correctly perceived and use the officially published

inflation rate to scale the expectations series (i.e. [1” ,=II ).
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This results in Figure 2. Inflation expectations are plotted at the time they are surveyed

rather than at the time they refer to (12 months later).

FIGURE 2: UK, CP EXPECTED INFLATION & INFLATION, 1981M11-2005M9
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2. Trichotomous quantification of question 5 (on perceptions) to obtain Hf_n

Whereas question 6 of the survey offered information relative to two “clear” quantitative
points (zero inflation and perceived inflation), question 5 (on perceptions) offers only

one (zero inflation, option 4), the other being ambiguous (“moderate inflation”; Table 1).
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This approach considers that no additional information can be gained from categories 1-3
and pools these together, thereby coding the survey answers in a trichotomous manner'”.

With reference to Figure 1(b) define:

W), =—=2=22r2 (11)
wt—12
—-T 717
VK%IZ — =12 t-12 (12)
wt—12

€699

The indifference thresholds are denoted by “1”. Rearranging (11) and (12) we obtain:

2 1
I/Vt—12 + VV;—IZ

P _
IIt—12 - (W2 Wl
=12 ~ -2

)*T, 1 (13)

The distributional assumption and the response proportion data then allow us to derive

the Ws in the expression in a way analogous to equations (5) to (9).

The thresholds require additional assumptions to be obtained. Carlson and Parkin (1975)
propose thresholds that are symmetric and constant across individuals and time. Further,

assume that consumers’ inflation perceptions are unbiased. We then obtain:

T
2"
e 19
> Gyt

+

This assumption of constant indifference thresholds may be problematic, especially in the
face of large structural changes such as EMU. Indeed, it is shown in Section 2.1 of

Chapter 3 that the introduction of the new currency was generally associated with a

> The ‘don’t know’ answers are, as before, proportionately assigned to the other response categories
(Visco, 1984).
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collapse in the proportion of respondents perceiving zero inflation in favour of that
perceiving positive inflation. With constant thresholds, this forces a ‘flattening’ of the
distribution to fit the data, in such a way that the mean perceptions (and consequently,
expectations) derived are rather large. One interpretation of this is that the response
thresholds have shifted inwards over the EMU period, so that it takes a smaller absolute
value of perceived inflation or deflation for the respondents to call it as such'®. To allow
for this and other such changes in the threshold parameters without risking the imposition
of excessive structure, we apply a criterion of unbiasedness for each half of the sample
separately. The threshold values derived for the first half of the sample are assigned to
the first observation, while the threshold values derived for the second half of the sample
are assigned to the last observation; values in between are filled in by linear
interpolation. This smooth transition aims to capture any trending behaviour of the
thresholds, whilst preserving the main data features (with some attenuation). Further

discussion will be provided in Section 2.1.2 of Chapter 3.

The results for the previous two methods (labelled ‘EXPINFLPCP’ and
‘EXPINFLPBIS’, respectively) are plotted in Figure 3 for France against actual inflation,
as the differences between them are not readily visible on UK data. Here again,

expectations are plotted at the time they were surveyed.

' Further discussion is provided in Section 2.1.2 of Chapter 3.
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FIGURE 3: FRA, CP TRICHOTOMOUS QUANTIFICATION, 1986M1-2005M9
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3. Pentachomous quantification of question 5 (perceptions) to obtain Hf_n

This consists in regarding option 3 in Table 1 (“risen moderately”) as a quantitative

indication — there is at any time a given inflation rate which people consider to be
“moderate”, II". Assuming we know this rate, we can then proceed to quantifying

perceptions in exactly the same manner as we quantified expectations.
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Thus, we assume that there is a range of values around zero and around moderate
inflation II" which are indistinguishable to respondents, and are enclosed by
indifference thresholds. The relevant picture is then equivalent to that in Figure 1(a),

applied to the case of perceptions, and we define points 4' — 4' analogously to points

Z Il -7 ;‘ earlier (see Egs. (1)-(4)). We obtain the expression:

] (15)

A+ 4
7, =TI *[- L
e [A;+A3-AE-A;‘

The only missing item is then the moderate rate of inflation II". We consider three

proxies for this quantity'’; options (a) and (c) follow the literature; option (b) is newly
introduced here:

a. The average value of the actual inflation rate over the whole sample'®.

b. A linear interpolation between the average value of inflation over the
first half of the sample and that over the second half of the sample
after those values are assigned to the first and last months in the

sample, respectively.

c¢. The running mean of inflation from the beginning of the sample to

the point where expectations are surveyed'’.

'7 Batchelor and Orr (1988) — having the benefit of a subsample of numeric survey answers as well as
qualitative data — solve this problem through the minimisation of a loss function that penalises both
deviations from unbiasedness and certain forecasting errors over the quantified data. One may argue as to
the generality of the approach and the assumptions behind the specified loss function, but in any case it is
an approach that cannot be followed here due to data limitations.

' This approach is followed by Reckwerth (1997).
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Although option (a) may be sensible in periods where mean inflation exhibits no trend,
the definition of what is “moderate” has very likely changed in many European countries
that saw large declines in inflation over the past two decades. This is indeed the case for
the UK, and as can be seen from Figure 4 (top), the result is an expected inflation series

that appears to be suspiciously ‘flat’ relative to the evolution of inflation.

To take this observation into account without imposing excessive structure by
assumption, we propose option (b) to capture the potentially trending behaviour of the

moderate rate without being any more ad hoc than the alternatives.

Option (c) solves the problem in a different way, although there are conceptual doubts as
to whether the moderate rate can be equated with the running mean of inflation: not only
is the variance of the former likely to be lower, but it might be considered that — except
in situations of low and stable inflation — agents would have a concept of the moderate
rate lower than actual and past inflation. The conceptual advantage of option (c) relative
to the other methods is that it only makes use of information that can be known to the
agents at any time t. However, the decision to initialise the running mean at the start of

the sample is ad hoc and open to criticism.

" This is suggested in Nielsen (2003a).
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FIGURE 4: UK, CP PENTACHOMOUS QUANTIFICATION, 1981M11-2005M9
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NOTE: Expectations are plotted at the time they are surveyed, but refer to the coming year.

3.2 The Regression Approach

The ‘regression approach’ originates in Anderson (1952) and was greatly developed by

Pesaran (1984, 1985), so that it often takes the name of the latter author™.

Relate inflation m; over the past 12 months to a weighted combination of inflation

perceptions from respondents having experienced increasing (superscript +) or falling

(superscript —) prices:

T = 2 W:”Zi + z W, T, (16)

% The object of interest in Pesaran’s work is British wholesale manufactured goods inflation. We adapt the
presentation of his model to the present context.
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Pesaran (1984) assumes that during inflationary periods, there exists an asymmetrical
relationship between the rate of change of individually experienced prices and overall

inflation, depending on the direction of change reported:

(17)

Weighing all respondents equally and substituting the relations in (17) into (16) suggests

the following nonlinear regression:

Jr=—aR‘_ﬁFt+u
“1-AR

(18)
Where R; and F; denote the percentages of agents reporting price rises or falls in their
answer to the perceptions question, respectively. Once the coefficients from (18) have
been recovered, it is possible to apply them to the survey proportions relating to

expectations this time, thereby deriving a measure of inflation expectations:

~

d Rtexp _ ﬁ F;exp
1 AR

2 eXp _
tt+12 T

(19)

The key assumption is thus that the estimated relationship between survey data and
inflation holds not only for realisations, but also for expectations. This can be thought to

be a strong assumption to make a priori. Batchelor and Orr (1988) note that Pesaran

31



effectively assumes that the response thresholds relating to past and future inflation are

the same, which contradicts signal-extraction theory.

It is important to understand the spirit in which this procedure is carried out, and
therefore what its ambitions are. Pesaran (1987) emphasises that a regression like (18) “is
not a causal explanation of price changes but simply identifies the relationship between
two different sources of information (namely official statistics and survey results), and
serves as a ‘yardstick’ by means of which categorical responses concerning the direction

o . o 21
of future changes in prices can be converted into quantitative measures” .

We estimated (18) for our UK data by nonlinear least squares using the TSP module of
GiveWin2 and obtained the results in column(1) of Table 3 **. The derived expectations

series is plotted in Figure 5 (top).

As can be verified straightforwardly, the equation fails the basic congruence tests
provided by exhibiting significant heteroscedasticity and residual autocorrelation. One
possible attitude to this finding is to argue that since the goal of this exercise was not one
of building a statistical model, but rather that of exploiting a ‘yardstick’, we are less
concerned than normally about such failures. Given that the aim of this study is the

empirical comparison of methodologies, we will accept this argument and move forward.

! See Pesaran (1987), page 211.
*2 The initial values for the procedure were taken from Smith and McAleer (1995)
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Pesaran (1984) further suggested correcting for the residual autocorrelation by imposing
an AR structure on the error term. However as Hendry and Doornik (2001) note, dozens
of mis-specifications in econometrics can generate that result, making the assumption
that autocorrelated residuals entail autoregressive errors an enormous non-sequitur. We
nevertheless estimated for interest a model with an AR(2) correction, as in Pesaran

(1984) and report the results in Table 3, column(3):

o @R =BE+pI0=R )7, ~aR,, fﬂf}gl] Ol =AR )T =R+ BELL, (o)

Judging from the value of R* and the plot of the derived expectations series (Figure 3,
bottom), this might look suspiciously like a case of spurious regression (note also that the
coefficients on the autoregressive structure for inflation add up to one). However, there is
no apparent autocorrelation problem according to the DW statistic. In any event, it is
transparent that the survey data in this regression are uninformative relative to lags of

inflation, which undermines the use of this modification of the approach.

This prompts the question of whether inflation should be treated as an I(1) variable. A
DFGLS test for the UK over the period 1981m11-2005m7 would a priori seem to suggest
50, as the null of nonstationarity cannot be rejected - even at the 10% level®. However, it
is well known that such tests are invalidated by the presence of breaks, and that series

affected by them often “look” like 1(2) series in levels. We will follow Hendry (2001) —

> This is a modified Dickey-Fuller t-test for a unit root in which the series has been transformed by a
generalised least-squares regression. Detailed test results are available from the author.
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who models UK inflation for the considerably more challenging period 1875-1991 — in
assuming that (a) the price data are I(1) with superimposed breaks and (b) measurements
thereof have I(1) deviations from their theoretical counterparts. This implies that inflation
can be treated as an I(0) series with breaks, but measured with an I(0) error**. This seems
theoretically sensible and is further justified here by the application of the unit root tests
of Clemente et al. (1998) — which adjust for the presence of structural breaks — and are

able to reject the null of non-stationarity™.

Smith and McAleer (1995) propose to modify Pesaran’s approach by specifying the

following symmetric response model instead of (17):

mi=a+Air,+v, a=z0,0=sAsl

Jr;i=—/9’+/12ﬂt+v;t f=0

1)

Which leads to the regression:

OCR[ _/J)E

T=—t gy 22
" 1-AR +AF (22

** This approach is also successfully adopted by Bowdler and Jansen (2004) for the Eurozone over 1981-
2000 and implicitly by Sekine (2001) for Japan in the period 1971-1998.

* As noted by Baum (2004) such a finding suggests misspecification for ADF-type tests. We notably
implemented the version of the Clemente-Montafiés-Reyes test that allows for the control of two
innovational outliers. The optimal breakpoints for the UK on this basis would be 1988m6 and 1991ml,
yielding a t-statistic on the (rho-1) coefficient of -5.896, which exceeds the 5% critical value of -5.490.
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Column(2) of Table 3 makes clear that this is a very minor modification empirically, the

additional coefficient being insignificant, and the others staying close to their earlier

values (B excepted). The resulting expectations are plotted in Figure 5 (middle).

TABLE 3: PESARAN REGRESSION FOR THE UK, NLS, 1981m11-2005m7

Coefficient Standard Pesaran Smith & McAleer Pesaran AR(2)
Model [Eq. (18)] Extension [Eq.(22)] Correction [Eq.(20)]
a 0.0101 *** 0.0098 *#:* -0.0035
(0.0005) (0.0005) (0.0097)
-0.0297 *** -0.0124 -0.0001
b (0.0079) (0.0152) (0.0151)
A 0.9504 *** 0.9501 *** 0.4345 **
(0.0071) (0.0069) (0.1776)
A i 0.8073 )
2 (0.5575)
1.3052 ***
P1 ” - (0.0580)
-0.3148 ***
P2 ” ] (0.0577)
R’ 0.787 0.788 0.978
Eq. Std. Error 0.0104 0.010385 0.3282E-02
LM Het. Test 28.53 [.000] 27.55 [.000] 12.42 [.000]

Durbin-Watson

0.2782 [.000,.000]

0.2830 [.000,.000]

2.050[.570,.746]

Notes: *, ** and *** denote significance at the 10%, 5% and 1% level respectively. Coefficient standard
errors in parenthesis. The P-values for the test statistics are given in brackets. For DW, these relate to

Durbin’s h and Durbin’s alternative statistic.
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FIGURE 5: ALTERNATIVE EXPECTATIONS SERIES, PESARAN TRADITION

0.10 -\ |~ GBR INFLA —— GBR_EXPINFLAPES]

0.05
| I I I I | I I I I | I I I I | I M I |
1985 1990 1995 2000 2005
0.10 , \ [~ GBR INFLA —— GBR_EXPINFLASMI]
0.05 -

1985 1990 1995 2000 2005

0.10 Y [— GBR INFLA —— GBR_EXPINFLAPESAR?]

0.05 |

Smith and McAleer further propose to write parameters o and 3 as weighted averages of
past m; values, turning the equivalent of equation (18) into a dynamic nonlinear

regression model.

a, = a+ﬂ1ﬂz R VU2 Rttt o ST P
(23)
B=B+AT + Y, +ot Vo, T,
aR, _/3)1:; +RtEV1j”t-j _F;E}/Zj][t—j
7 = 2 (24)

t l_ﬂlRt-i-AZF; t
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The results of this approach are presented in Table 4°°. The implausible coefficient
values, very high R* and a ratio of y,; and A, which is close to one indicate that we have
(predictably) collided with the same problem that occurred above with the AR correction.
This is clearly a very marked case of overfitting; “rescuing” the model would likely have

to involve further assumptions, in the form of constraints on the y coefficients.

TABLE 4: SMITH & McALEER REGRESSION, UK, NLS, 1981m11-2005m?7

a B M A Y11 Y12 Y13 Y14 Y15 Y21 Y22 Y23 Y24

Y25

Value

0.01 | -0.09 | 0.67 | -186 | 0.61 | -0.55 | 0.12 | 0.59 | -0.53 | 219 |-2.53 | -17.8 | -31.7

sk sk sk kK k% sk sk

15.7

R’=.981871 LM het. test=8.26151 [.004] DW =2.01578[.249,.828]  Eq. Std. Err = .309248E-02

Notes: *, ** and *** denote significance at the 10%, 5% and 1% level respectively. The P-values for the
test statistics are given in brackets. For DW, these relate to Durbin’s h and Durbin’s alternative statistic.

Given the results presented in this section, we choose to retain only the original Pesaran

method for the comparisons that are carried out later in this study.

3.3 Models with stochastic time-varying parameters

Seitz (1988) presented a quantification methodology that permitted the relaxation of a
crucial assumption in the original CP paper, namely the time-invariance of the threshold
parameters. Consider the distribution of perceptions in Figure 6(a), split by whether

responses have indicated (a rise/constancy/a fall) in prices:

%% Note that even in the Smith and McAleer (1995) paper this regression is not congruent, exhibiting
significant autocorrelation (in fact, almost significant at the 1% level).
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FIGURE 6: SEITZ METHOD; PERCEPTIONS & EXPECTATIONS DISTRIBUTIONS
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Let W, = Got " Hper.t and W, = b"—‘u”””; from these two identities we obtain:
al Ut

5a,tVVZ,t - 5b,tm,t
Wy =W,

luper,t = (25)

N

W, and Wy can be found from the assumption of normality and the knowledge of the

response proportions. Then, define:

This allows us to rewrite (25) as:

luper,t = 6a,txl,t + 5b,tx2,t

=x.f, =
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Where f3, denotes the vector of threshold coefficients at time t: (J, ,,d, ).

Seitz proposed to deploy the Stochastic Parameter Variation model of Cooley and
Prescott (1976) to estimate the indifference parameters (vector ;). The model has the

following structure:

{/f, - Bl o

Bl =B+,

Thus, parameters are assumed to be subject to transitory and permanent changes, the
latter denoted by a superscript p. The u; and v; are assumed to be identically and
independently distributed normal variates with mean vectors zero and the following

covariance structure:

28
cov(v,) = 70" 3, .

{ cov(u,) =(1-7)0" 3,

The parameter y E[O,l] shows the relative variance of permanent and transitory changes

in the B, with y=0 corresponding to a purely random coefficients model. Matrices X, and

Y, need to be specified a priori. Seitz considers two specifications:

1) 2 =2 =1 where I is the Identity matrix

2) 2 =2 =2 where X is derived from the variance-covariance matrix of the

OLS estimation of (26) with the actual inflation rate as dependent variable.
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He however finds that the estimates of both specifications yield insignificantly different
parameters, a result confirmed by Smith and McAleer (1995). We will therefore consider

option (1) in what follows.

Now, substitute equation (27) into (26) to obtain a state-space representation with the

following measurement and transition equations:

_ ! p !
luper,t - xtﬁt + xtut

/))tp = tp—l +vt

(29)

Finally, the method replaces ., in (29) by the actual inflation rate at t, y.. This

procedure requires additional discussion.

The natural step to take at this point would be to assume unbiasedness for inflation
perceptions and replace the unknown mean perceptions by actual inflation y; and an i.i.d.
error term w;. An additional error term would in any event be needed since we only have

sample rather than population response proportions. This would give:

_ ! p !
v, =xB"+xu, +w,

/))tp = t[il +vt

(30)

The problem with this step of course is that the system is not identified any more. This is
obviously unsatisfactory yet is ignored in the literature, which seems to simply substitute

U, Tor y. This supposes both that we are dealing with population quantities and that

mean perceptions are identically equal to actual inflation.
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The system considered is thus:

(1)

ﬂtp = t‘ﬁl +vt

— v AP
{yt_xtﬁt +8t

With Var(e,)=h =0’ (1-y)(xZ,x,). The strategy for estimation of the indifference

thresholds B then comprises two steps:

1. Follow Cooley-Prescott (1973, 1976) to obtain the parameter values 3, y and o’

2. Implement the Kalman filter on (31) given the results from the first step.

STEP 1: COOLEY-PRESCOTT ESTIMATION OF INITIAL VALUES
The initial parameter vector f3;, vy and the variance can be estimated by adapting the

method proposed by Cooley and Prescott to the present problem.

3
Let p, = xu, + X;E v, and B =B Then, y, =xf + p,, and the full model of equation

(31) can be rewritten:

Y=Xp+p

The next step consists in maximising the concentrated likelihood function:

T T 1
L(Y;y)= —5(ln2ﬂ+l)—Elnsz()/)—Eln|Q(y)|
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Where Q(y) arises from cov(p) = 0°Q(y) . Having estimated vy, estimates for 8/ and o can

be obtained from:

B(y)=[X'Q(y)" XT'X'Q(y)"'Y

s (y) = %[(Y - XB(y))Q(y)" (Y - XB(y))]

STEP 2: KALMAN FILTERING

Given the initial values obtained in step 1, we use Kalman filtering techniques to obtain

the full time series for the indifference thresholds.

Let By : N(B,F)andQ =Var(v,). The Kalman filter is then given by the following

recursive relationships (see Harvey, 1989):
(pp _ 3P
tlt-1 t-1

P\t—l = Var(ﬁtﬁ—l) =F_,+0,

t

~ A 4 A

/J)tp = tl;—l + Pt\t—lxtft (yt _xtﬁt\lz—l
-1

P =P, P, xf xP

t -1 tt -1

With f, =x/P,_x, +h,.

(32)

We carried out a simulation exercise on the basis of the UK survey results, generating

artificial ‘inflation/perceptions’ data for the following ‘true’ values:

8,,=0.025

TRUTH /3;{ - y=024, o°=0.0013,

8, =—0.040

5 =% =1 (33)
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We implemented the Cooley-Prescott maximum likelihood approach in an Ox program.
The validity of the code was checked by a Monte Carlo simulation. With 500 iterations,

we obtained the following results, which are fully satisfactory:

FIGURE 7: MONTE CARLO SIMULATION RESULTS; COOLEY-PRESCOTT
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NOTE: Row 1 shows results for y and &,; Row 2 for 3y, and o. Figures for 500 iterations.

The next step concerns the Kalman filtering, also implemented in Ox code. We plot in
Figure 8 the o values predicted by this procedure with their confidence bounds (graphs 1
and 3), and compare the 95% confidence bounds with the ‘true’ simulation data (graphs 2
and 4). It can be seen that the ‘true values’ are contained within our confidence bands,

thereby validating our implementation of the Kalman Filter.
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FIGURE 8: KALMAN FILTER SIMULATION RESULTS, 1981M11-2005M6, UK
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Consider now the actual empirical implementation of this model. As noted in Nardo
(2003), a situation in which the lower threshold &, becomes positive cannot be excluded
in periods exhibiting an upward trend in inflation, for instance. If this were to be the case,
the interpretation of the phenomenon would not be obvious as it would imply
respondents reporting deflation for low but positive values of perceived inflation. We

consider that such a finding would contradict the model and impose the following
conditions both for the initial values of £ and their evolution through time*’, as derived
by the filter:

0

a,t

>0 and 8,,<0 VY (E{,.,T} (34)

In practice, this involves carrying out a grid-search over possible values of y and finding

the one associated with the highest concentrated likelihood, subject to the constraint. The
initial conditions f; and o associated with this value of y are then inputted with the

latter to initialise the Kalman filter algorithm, and it is checked whether the constraint
holds dynamically. Should this not be the case, the next-preferred value of y is chosen to

initialise the Kalman filter, until a satisfactory specification is found.

Table 5 summarises the results of this procedure for our data.

2" There is therefore a constraint on the vector B — the claim to the contrary in Smith and McAleer (1995) is
puzzling.
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TABLE 5: SUMMARY OF SPECIFICATION SELECTION FOR TVP MODEL

c y maximising Y yielding acceptable | y yielding acceptable
ountry .
unconstrained LogL By Bl V1
ESP 1 0.008 0.001
FRA 1 0.01 0.009
BEL 1 0.01 0.009
SWE 1 0.26 0.05
DEU 1 1 0
GBR 1 0.09 0.02
ITA 1 0 0
NLD 0.9 0.9 0.003

As can be seen, all countries are found to display very low acceptable values of y. This is
the first time the methodology has been implemented in the context of consumer prices to
our knowledge. Seitz (1988) had found a value of 0.24 on the basis of survey data on
product prices from the IFO-Institute’s survey of manufacturing firms in West Germany
between January 1975 and October 1985. Smith and McAleer (1995) estimated y to be
0.25 using data from the Confederation of Australian Industries (CAIl)/Westpac survey.
Note that the latter authors fail to impose the model-consistent constraints of (34) and
indeed seem to think it justifiable to do so*, while the former did not encounter such a
difficulty, it seems. Claveria Gonzalez (2003) applied the methodology in the context of
the EU Business Survey but does not publish the resulting estimates. Obviously, the
prices and agents considered in these studies are very different from those that are the
focus of this study®’, so comparisons are of limited value — an observation that is

compounded by the differences between survey methodologies.

*¥ Figure 2 on p.172 shows that their results violate the conditions listed in (34). They assert that “in this
model, no restrictions are imposed on a, or b,”.

¥ See Seitz (1988) p.428.
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With the full time series of the indifference thresholds 9, and dy having been derived,
these are applied to an equation analogous to (25) for the case of expectations (see panel

b of Figure 6):

St (35)

o  —u o,, — U
a,t exp, ¢ and Yz — b, t exp, ¢

@, @,

where Y =

g , and the Ys can be derived from the survey

response proportions and the distributional assumption.

The selected indifference thresholds for the UK are plotted in Figure 9, and the derived
expectations are presented against actual inflation in Figure 10. Please note that
expectations are plotted at the time they are surveyed rather than at the time they are

referring to (+12 months).

Although the trend decrease in absolute magnitude for the derived thresholds
corresponds to the intuition of what ought to be observed in a context of falling inflation,
the derived series appear to be implausibly volatile. This already raises the suspicion that

alternative modelling approaches may be more appropriate™.

3% Alternatives generating smoother results, such as the constant intercept/stochastic slope specification of
the STAMP package (Koopman et al., 1999) could be profitably explored in future research.
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FIGURE 9: TIME-VARYING INDIFFERENCE THRESHOLDS, UK
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3.4 Comparative theoretical discussion and summary

Following the discussion above, we are left with the following quantification methods for

survey data to compare:

TABLE 6: EXPECTATIONS MEASURES SELECTED FOR COMPARISON

CP Tradition

Measure Description
EXPINFLA Past inflation perceived correctly (p.23)
EXPINFLPCP Trichotomous quantification of perceptions (p.24)
EXPINFLPBIS Trichotomous perceptions, with threshold adjustment (p.24)

EXPINFLPBO1

Pentachomous perceptions. Moderate rate is full sample inflation mean (p.27)

EXPINFLPBO2

Pentachomous perceptions. Moderate rate from linear interpolation (p.27)

EXPINFLPBO3

Pentachomous perceptions. Moderate rate is running average of inflation (p.27)

EXPINFLAPES

Pesaran's regression approach (p.30)

EXPINFLASEITZ

Time-varying stochastic parameter model for thresholds (p.37)

The relative performance of these measures is chiefly an empirical issue. However, it is

possible to make a number of comments regarding their theoretical plausibility.

The most important shortcoming of the CP method is undoubtedly its requirement to

maintain a firm assumption about the form of the aggregate distribution function, as has

already been discussed when we justified the use of the normal distribution. Linked to

this is the fact that the approach can break down when one of the response categories

attracts a zero share of the ‘vote’, as this may contradict the normality assumption made

for the aggregate distribution".

*! See Section 6.3 of Chapter 3 for an exception to this statement.
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TABLE 7: FREQUENCY OF ZEROES IN EC MONTHLY SURVEY DATA

Perceptions data Expectations data

Country Months Affected as % Total | q5C | q5F | Months Affected as % Total | q5F
Belgium 13 5.49 0 13 0 0.00 0
Germany 0 0.00 0 0 1 0.34 1
Spain 3 1.30 0 3 0 0.00 0
France 2 0.86 1 1 0 0.00 0

Italy®? 28 10.00 0 | 28 14 5.00 14
Netherlands 7 3.02 0 7 0 0.00 0
Sweden 0 0.00 0 0 0 0.00 0
United Kingdom 9 3.16 0 9 6 2.11 6

Table 7 lists the frequency at which this problem arises by country and type of survey
data after removing ‘false zeroes’ (e.g. those due to inappropriate rounding). As can be
seen, all of the zeroes except one arise for the category corresponding to perceived or
expected deflation. These are corrected manually and are typically assigned the value of

0.1%.

Another problem of the CP method arises in the instances in which it assumes constancy
for response thresholds belonging to the distribution of inflation perceptions, as this can
give rise to paradoxical movements for the perceived inflation measure (Pesaran, 1984;
Batchelor, 1986; Nardo, 2003). An example of this is a situation in which over 50% of
the respondents believe prices have increased whilst there is a shift of responses from the
“stayed about the same” to the “fallen” category. This leads to a paradoxical increase in
the quantified inflation perceptions. Intuitively, the distribution function needs to ‘flatten’

to accommodate such a move (i.e. a variance increase). Such a result can prove

*% Note that 27/28 instances of zeroes in perceptions data and all 14 of those in expectations data for Italy
arise before January 1985. This is because the earlier data was provided directly by ISAE, with rounding at
the nearest integer point rather than at the nearest decimal point, as appears to be the case thereafter for the
European Commission’s data.
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problematic if such situations are quantitatively large and common in the data.
Furthermore, time-varying response thresholds are supported by signal-extraction theory
(Batchelor, 1986) — suggesting, for instance, that response thresholds will be set higher

when inflation uncertainty is increased.

The other assumptions concerning the response thresholds, both for the derivation of
perceptions and expectations, is that they are symmetric and equal for all individuals.
There is no specific justification for the former (Berk, 1999), and the latter has never

been addressed in the literature (Nardo, 2003a).

The Pesaran approach has the advantage that it avoids problems linked to zeroes in the
data and the counterintuitive movements of the CP expectations measures in the
situations just noted. However, some arbitrariness is involved in specifying the basic
regression on which the method relies. The evidence of residual autocorrelation and
general misspecification clearly argues against the model, and we are reduced to a weak
‘yardstick’ interpretation of this relation to go forward. It is obviously a bad policy to
impose an AR correction to the error term and proper alternatives would mean a radical
re-working of the model. In a sense then, the quantitative expectations so-derived are a
“function of a specific regression model rather than a specific probability distribution”

as was the case with CP (Smith and McAleer, 1995).

The structure of the Pesaran methodology raises a further, potentially rather serious

concern for its application in the specific context of the European Commission’s
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Consumer Survey. As can be seen from Table 1, the expectations question is expressed
relative to the previous 12 months, whereas the perceptions question is phrased in an
absolute manner. This creates some doubts as to the legitimacy of estimating the
relationship between official inflation data and the survey data of question 5 before
applying that same relationship to the data from question 6 to obtain expectations, given

the qualitative difference between the questions.

From a theoretical perspective, the Seitz approach has the advantage of taking time-

variation of the indifference thresholds seriously. However, the random walk assumption
for B, is both an arbitrary way of modelling indifference thresholds and makes the state

space model unstable, making it impossible to determine when the Kalman filter reaches

a steady state (Harvey, 1989).

Notice also that whereas the Batchelor and Orr methodology treated the processes of
perceptions and expectations formation as being quite independent, both the Pesaran and
Seitz approaches link them through the assumption of identical indifference thresholds in

both situations. This represents a crucial difference between the methodologies.
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4 COMPARING METHODS ON THE BASIS OF PREDICTIVE ABILITY
4.1 Introduction
It has been commonplace in the literature to contrast different quantification methods on
the basis of their forecasting performance (e.g. Dasgupta and Lahiri, 1992; Smith and
McAleer, 1995; Claveria Gonzalez, 2003; Nolte and Pohlmeier, 2004). The statistics
considered notably include the MAE, RMSE, the proportion of correct turning points and

a non-parametric predictive performance test statistic (Pesaran and Timmermann, 1990).

We wish to stress however that in no case can these exercises constitute a scientific basis
for choosing the quantification method that most accurately represents the actual
underlying expectations. Drawing such a conclusion would only be warranted in certain
worlds involving rational expectations® — an assumption we are unwilling to make.
Indeed, it cannot be excluded a priori that such expectations may be biased, fit the data
poorly and forecast inadequately. Nonetheless, the topic is of interest in its own right,
and given its popularity in the literature it is worthwhile to see what choice would be

made on its basis for the set of quantification approaches considered.

4.2 Results

We first provide the Root Mean Squared Error (RMSE) as a measure of the accuracy of
the competing expectations measures. For the purposes of establishing a benchmark, we
also provide the results of forecasts based on a “naive” methodology, which simply uses

the inflation rate over the previous twelve months as an expectation.

> With limited information, rational expectations could potentially underperform naive expectations,
particularly if one allows for unpredictable structural breaks (see Cukierman, 1986). In a sense, the
statement depends on how rational we allow the ‘rational expectations’ to be.
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This exercise is carried out using the full sample of monthly expectations observations

available for each country, with sample starting points provided in Table 2 (page 18).

Inflation expectations data are available for all countries until July 2005.

TABLE 8: RMSE RESULTS FOR PREDICTING ACTUAL INFLATION

France Spain Belgium Germany

Measure RMSE Rank RMSE Rank RMSE Rank RMSE Rank
EXPINFLA 0.0092 5 0.0160 4 0.0112 8 0.0118 2
EXPINFLPCP 0.0101 7 0.0202 7 0.0103 6 0.0127 7
EXPINFLPBIS | 0.0088 4 0.0180 5 0.0103 5 0.0119 3
EXPINFLPBO1| 0.0127 9 0.0221 8 0.0100 2 0.0138 9
EXPINFLPBO2| 0.0121 8 0.0199 6 0.0101 4 0.0126 6
EXPINFLPBO3| 0.0093 6 0.0366 9 0.0117 9 0.0124 4
EXPINFLAPES| 0.0078 3 0.0124 2 0.0107 7 0.0117 1
EXPSEITZ 0.0076 2 0.0116 1 0.0100 1 0.0128 8
NAIVE 0.0070 1 0.0127 3 0.0101 3 0.0124 5

Period 1987m4-2005m8 | 1987m6-2005m8 | 1986m10-2005m9 | 1981m10-2005m8
Ital United Kingdom Sweden Netherlands

Measure RMSE Rank RMSE Rank RMSE Rank RMSE Rank
EXPINFLA 0.0202 6 0.0202 7 0.0118 3 0.0099 4
EXPINFLPCP 0.0153 3 0.0163 2 0.0105 1 0.0101 5
EXPINFLPBIS | 0.0164 4 0.0161 1 0.0107 2 0.0096 3
EXPINFLPBO1| 0.0164 4 0.0214 9 0.0127 6 0.0117 8
EXPINFLPBO2| 0.0122 1 0.0197 5 0.0126 5 0.0117 7
EXPINFLPBO3| 0.0490 9 0.0180 3 0.0139 7 0.0145 9
EXPINFLAPES| 0.0261 8 0.0182 4 0.0163 9 0.0091 1
EXPSEITZ 0.0247 7 0.0202 6 0.0155 8 0.0101 6
NAIVE 0.0148 2 0.0205 8 0.0125 4 0.0092 2

Period 1983m1-2005m9 | 1982m11-2005m8 | 1997m1-2005m8 | 1987m4-2005m8

As can be seen, the performance of each indicator in terms of ranking varies rather

widely across countries. Table 9 summarises this information. It provides the average

country rank computed from Table 8 as well as the overall average RMSE and its

associated ranking and standard deviation.

54




TABLE 9: AVERAGE RANK & RMSE FOR PREDICTIVE SUCCESS

Measure Avg. Cty Rank | Avg. RMSE Rank| RMSE Std
EXPINFLA 5 0.0138 4 | 0.0044417
EXPINFLPCP 5 0.0132 3 | 0.0037507
EXPINFLPBIS 3 0.0127 2 | 0.0035566
EXPINFLPBO1 7 0.0151 8 | 0.0044705
EXPINFLPBO2 5 0.0139 5 | 0.0037511
EXPINFLPBO3 7 0.0207 9 | 0.0142651
EXPINFLAPES 4 0.0140 6 | 0.0059798
EXPSEITZ 5 0.0141 7 0.005786
NAIVE 4 0.0124 1 0.0040757

The table shows that the Carlson-Parkin indicator EXPINFLPBIS, although
outperformed in selected countries, is the leader in terms of predictive ability among the
competing methodologies. Nevertheless, it marginally underperforms the naive
benchmark. The standard deviation of the RMSEs is roughly comparable across
indicators, except in the case of EXPINFLPBO3, although this finding is largely driven

by its poor performance in the context of Spain and Italy.

An interesting feature of the Mean Squared Error (MSE) is that it can be decomposed
into three insightful components, as noted in Claveria Gonzalez (2003). Let y denote
inflation; bars placed over variables indicate averages, whereas hats ” indicate the

prediction of the variable for the relevant period. Hence, the expectation error in period t

can be written as e, = (y, — J,) and we have:

T

MSE = % 2 e = (G -7 +(6- %0)2 +(1- ry§)02 (36)
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Where r,; denotes the correlation coefficient between predicted and actual values, while

0 and o correspond to the standard deviations of predictions and observations,

respectively. The three components on the right hand side can be expressed as

percentages by dividing through by the MSE: 1 = U1 + U2 + U3.

These components have an intuitive interpretation. Ul refers to the proportion of MSE
imputable to bias, being the square of the difference between the mean of predicted
values and that of actual values. Since U2 depends on the difference between the
standard deviations of predictions and actual values, it has an interpretation as the
proportion of MSE due to dispersion, i.e. ‘regression error’. Finally, U3 arises from the
lack of correlation between predictions and actual values and therefore represents the

proportion of MSE due to all the factors that are unexplained or unaccounted for.

In terms of this decomposition, the ideal outcome would be for the greatest weight to be
achieved by the unexplained component of MSE, with a minimisation of systematic (U1)
and regression error (U2). This provides us with an additional criterion on which to

assess our quantification measures.

Table 10 makes clear that significant differences in the MSE decomposition arise across
countries for any given measure. The average results are provided in Table 11. Measures
such as EXPINFLPCP, EXPINFLPBIS, EXPINFLAPES and EXPSEITZ exhibit the

most desirable properties in this respect.
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Finally, we consider the ability of our expectations measures to detect turning points in

the actual inflation series. That is, we examine whether the direction of monthly changes

in annual inflation tend to be reflected by changes in consumers’ expectations thereof.

Table 12 provides the results on this account.

TABLE 10: MSE DECOMPOSITION, DETAILS

France Spain Belgium German

Measure U1 U2 U3 U1 U2 U3 U1 U2 U3 U1 U2 U3
EXPINFLA 37.0 | 7.7 | 553 | 455 | 6.8 | 47.7 | 15.8 | 34.7 | 495 | 0.1 28.8 | 711
EXPINFLPCP | 34.0 | 8.1 579 | 319 | 17.8 | 50.3 | 20.3 | 19.0 | 60.6 1.0 42 | 94.8
EXPINFLPBIS | 445 | 22 | 53.3 | 395 | 9.8 | 508 | 16.6 | 225 | 609 | 0.5 76 | 919
EXPINFLPBO1| 57.7 | 15 | 40.8 | 56.9 19 | 413 | 321 55 | 624 | 205 | 6.7 | 72.8
EXPINFLPBO2| 656 | 05 | 339 | 665 | 0.2 | 334 | 299 | 9.0 | 611 | 23.6 | 124 | 64.0
EXPINFLPBO3| 442 | 05 | 55.3 | 79.1 7.0 139 | 7.1 442 | 48.7 | 0.0 85 | 914
EXPINFLAPES| 0.1 0.0 | 999 | 26 0.0 | 97.3 | 349 | 10.8 | 54.3 1.7 1.6 | 96.7
EXPSEITZ 03 | 149 | 849 | 97 1.3 | 89.0 | 13.0 | 240 | 63.0 | 8.8 0.4 | 90.8
NAIVE 0.2 17.7 | 821 32 | 273 | 694 | 0.1 39.3 | 60.6 1.7 | 231 | 752

Italy United Kingdom Sweden Netherlands

Measure U1 U2 U3 U1 U2 U3 U1 U2 U3 U1 U2 U3
EXPINFLA 80 | 631 | 289 | 04 | 40.7 | 590 | 25 | 278 | 698 | 9.2 | 36.6 | 54.2
EXPINFLPCP 3.8 7.1 89.1 1.2 6.6 | 922 | 538 34 | 90.8 | 28.1 1.5 | 70.5
EXPINFLPBIS | 85 | 36.1 | 554 1.6 9.8 | 886 | 7.3 6.1 86.6 | 26.1 0.2 | 73.7
EXPINFLPBO1| 0.1 64 | 935 | 434 | 34 | 532 | 380 | 04 | 616 | 51.7 | 06 | 477
EXPINFLPBO2| 4.3 | 10.9 | 84.8 | 443 1.1 546 | 379 | 0.1 62.0 | 498 | 0.0 | 50.1
EXPINFLPBO3| 51.6 | 440 | 44 5.3 104 | 842 | 469 | 0.0 | 53.0 | 59.0 | 0.9 | 40.1
EXPINFLAPES| 410 | 19 | 571 | 28.2 | 3.1 68.7 | 313 | 299 | 388 | 19.7 | 70 | 733
EXPSEITZ 340 | 54 | 606 | 75 | 299 | 626 | 24.0 | 352 | 40.7 | 0.5 | 38.6 | 60.9
NAIVE 15,5 | 32.3 | 52.2 1.7 | 341 | 642 | 0.0 | 38.2 | 61.8 14 | 30.0 | 68.6

TABLE 11: MSE DECOMPOSITION, AVERAGES BY MEASURE

Measure Avg. U1 | Avg. U2 | Avg. U3
EXPINFLA 14.8 30.8 54.4
EXPINFLPCP 15.8 8.5 75.8
EXPINFLPBIS 18.1 11.8 70.1
EXPINFLPBO1| 37.5 3.3 59.2
EXPINFLPBO2| 40.2 4.3 55.5
EXPINFLPBO3| 36.7 14.4 48.9
EXPINFLAPES| 19.9 6.8 73.3
EXPSEITZ 12.2 18.7 69.1
NAIVE 3.0 30.3 66.8
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TABLE 12: % CORRECTLY PREDICTED TURNING POINTS

France Spain Belgium Germany
Measure % Rank % Rank % Rank % Rank
EXPINFLA 33.6 8 40.8 7 33.0 9 35.0 9
EXPINFLPCP 38.6 5 47.2 3 47.6 1 43.4 3
EXPINFLPBIS 40.9 2 47.2 3 47.6 1 43.4 3
EXPINFLPBO1 36.8 6 41.3 6 41.9 4 40.2 6
EXPINFLPBO2 39.1 3 42.7 5 41.9 4 40.6 5
EXPINFLPBO3 39.1 3 40.4 8 414 6 40.2 6
EXPINFLAPES 414 1 49.1 1 42.3 3 46.9 1
EXPSEITZ 35.9 7 47.7 2 38.8 7 441 2
NAIVE 33.6 8 39.9 9 35.2 8 38.1 8
N° Observations 220 218 227 286
Italy United Kingdom Sweden Netherlands
Measure % Rank % Rank % Rank % Rank

EXPINFLA 44.6 7 36.6 9 36.9 8 39.1 8
EXPINFLPCP 43.3 9 43.6 5 47.6 1 46.4 3
EXPINFLPBIS 45.9 3 44.0 4 47.6 1 46.8 2
EXPINFLPBO1 45.5 4 45.1 3 44.7 6 40.0 7
EXPINFLPBO2 48.9 1 454 1 46.6 4 40.5 5
EXPINFLPBO3 48.1 2 454 1 45.6 5 40.5 5
EXPINFLAPES 43.8 8 40.7 6 47.6 1 45.5 4
EXPSEITZ 454 6 38.8 7 40.8 7 49.1 1
NAIVE 454 5 37.0 8 33.0 9 35.5 9
N° Observations 270 273 103 220

As can be seen, the percentages of correctly predicted turning points are all in the region

of 0.3-0.5 — there is not a single case of overperformance relative to a fair coin flip. In

fact, the concern is actually the opposite — in many cases, the measures significantly

underperform chance according to binomial tests>*. Table 13 summarises the information

above. On balance, EXPINFLPBIS, EXPINFLPCP and EXPINFLAPES are the best

performers.

** As a benchmark, the critical % of correct turning points at the 5% level for 220 observations is roughly

44%
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TABLE 13: AVERAGE RANK, SUCCESS IN TURNING POINT PREDICTION

Measure |Avg. Cty Rank| Avg % Rank
EXPINFLA 8 37.5 8
EXPINFLPCP 4 447 2
EXPINFLPBIS 2 45.4 1
EXPINFLPBO1 5 41.9 7
EXPINFLPBO2 4 43.2 4
EXPINFLPBO3 5 42.6 5
EXPINFLAPES 3 44.6 3
EXPSEITZ 5 42.6 6
NAIVE 8 37.2 9

In conclusion, two results stand out from the previous analysis. First, if we were to
choose a quantification methodology on this basis, the best choices would be the most
traditional — namely EXPINFLPCP, the Carlson-Parkin method as adapted by Batchelor
and Orr (1988) and Berk (1999), or its close cousin EXPINFLPBIS suggested and used
in Curto Millet (2004). EXPINFLAPES also seems to perform reasonably well. Second,
however, it is now very clear that predictive ability in not an appropriate basis for such a
decision. As argued previously, this would only be the case in the context of rational
expectations — yet the survey measures contrasted here actually underperform (in RMSE
terms) the naive indicator used for benchmarking. Unless one takes the extreme view that
inflation is a pure random walk, such results can hardly be described as bearing the

hallmark of rational expectations.

Therefore, we will now turn to a benchmarking of our quantification methodologies with
the two sources of comparable quantitative expectations data available in Europe. We
first present these quantitative data in the next section, before using them to make a

sounder assessment of our quantification methodologies in Section 6.
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S QUANTITATIVE SURVEY DATA

5.1 United Kingdom: the Gallup Survey

Social Surveys (Gallup Poll) Ltd carried out a monthly survey on a sample of employees
in the United Kingdom continuously between January 1983 and January 1997. The
results of this were published in the Gallup Political Index reports, subsequently renamed

Gallup Political and Economic Index reports.

The special feature of this survey is that the responses required were of a quantitative

nature. The precise question asked was:

Over the next twelve months, what do you think the rate of inflation will be?

The sample consisted of some 500 individuals, with roughly 80% of them addressing this
question throughout the sample period. Gallup published the average survey response
monthly, which is the series that will be used in what follows. Plotting these inflation
expectations for the coming 12 months at the time they are surveyed against inflation

yields Figure 11:
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FIGURE 11: QUANTITATIVE GALLUP DATA & ACTUAL CPI INFLATION, UK
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One remarkable feature of this picture is how quickly upward increases in inflation have
fed into expectations, whereas it took a considerable amount of time for the low inflation
periods of 1986-1988 and the 1990s to lower these. The graph also makes it clear that

expectations exhibit extremely important ‘adaptive’ characteristics.
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5.2 Sweden: the HIP Survey (SCB/GfK)

The Households’ Purchasing Plans survey (Hushallens Inkopsplaner in Swedish, or
HIP) has included quantitative questions on inflation expectations and perceptions on a
quarterly basis between 1979q1 and 1992g4, the frequency becoming monthly from
January 1993 onwards. With Sweden’s entry into the EU and the subsequent
questionnaire harmonisation that took place, the survey started to include the standard
EC qualitative questions on inflation perceptions and expectations™ (in addition to the

quantitative ones) from January 1996.

The quantitative questions included in the HIP survey have the following phrasing’®:

TABLE 14: HIP SURVEY, QUANTITATIVE QUESTIONS

Concept Question:

Compared with 12 months ago, how much higher in percent do you think that

Perceptions prices are now?

Compared with today, by what percentage do you think that prices will go up

Expectations | . . 1. race of inflation 12 months from now)?

SOURCE: Konjunkturinstitutet, Hushallens Inkdpsplaner — User Manual

The survey has been conducted by Statistics Sweden (SCB) since 1973. The sample size
has been successively reduced since that time. In July 1979, it consisted of 6,600
households. In 2000-2001 the sample comprised 2,100 interviews. Starting in January
2002, the survey has been carried out by GfK Sverige AB with a total sample of 1,500

interviews of individuals aged 16 through 84°".

> See TABLE 1, page 18.
® See Palmqvist and Stromberg (2004) for further details on the practical implementation of the survey
37 See GfK (2003), Consumer Survey 2003.
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Palmqvist and Stromberg (2004) noted that despite nearly identical questions, the
average inflation perceptions and expectations were considerably higher in GfK’s
surveys relative to SCB’s. They attributed part of the difference to sample stratification
and to the probing procedure applied to respondents choosing an “about the same”
response. However, part of the difference between the series remained unexplained. In
the case of inflation expectations, the authors suggested using a dummy variable to
ensure the series remains consistent. This suggests that some prudence should be
exercised when considering samples that span the break related to a change in the

institution collecting the survey™".

The following figures plot the quantitative HIP data on perceptions and expectations

against CPI inflation for the whole sample period:

** Indeed, Bryan and Palmqvist (2005) choose to end the sample they consider in 2001 due to this
“significant break in the mean survey response at the beginning of 2002”.
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FIGURE 12: HIP PERCEPTIONS vS ACTUAL INFLATION, SWEDEN, 1979Q1-2005Q3
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FIGURE 13: HIP EXPECTATIONS vS ACTUAL INFLATION, SWEDEN, 1979Q1-2005Q3
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6 BENCHMARKING QUALITATIVE DATA ON QUANTITATIVE DATA

6.1 Predictive performance statistics for the quantitative measures

We present for completeness the statistics on predictive performance used in Section 4
for our quantitative expectations series. As can be seen, the results are broadly

comparable to those of our other measures.

TABLE 15: PREDICTIVE PERFORMANCE OF QUANTITATIVE MEASURES

Country Period RMSE U1 % U2 % U3 % % Correct Turning Points
UK 1984m1-1998m1 | 0.0230 37.8 0.3 61.9 42.26
Sweden | 1994m1-2005m8 | 0.0142 36.3 10.2 53.6 46.04

6.2 Descriptive statistics

More interestingly, we now contrast the quantified expectations from the EC Consumer
Survey data with the quantitative data from Gallup surveys for the United Kingdom as
well as Swedish HIP data, the latter two being treated as an approximation of the ‘true’
underlying expectations. Thus, we carry out for Europe an exercise in the spirit of

Batchelor’s (1986) work on US data.

As noted in the previous section, the Gallup data are based on a survey of employees.
Batchelor and Dua (1987) rightly remark that a sample of employees need not be
equivalent to one of consumers. Indeed, employees may appear to be relatively more
‘rational’ in their assessments of inflation given their incentives to gather information on
these matters for purposes of wage bargaining. We will nonetheless use this data as a
benchmark to assess the output of quantification techniques applied to consumer surveys.

We believe that this is likely to be a reasonable approximation. Furthermore, to our

65



knowledge, the only other quantitative evidence available in Europe on inflation
expectations over a reasonable sample® concerns surveys of ‘experts’, which clearly

constitute a very different group from that of consumers.

Table 16 presents simple correlations between our expectations measures and the
quantitative ones. It is interesting to note how different the ranking of measures is in both
countries. The reason underlying this finding is unclear. An immediate thought might be
that there is simply a difference in the structure of expectations formation in both
countries, for instance in terms of the behaviour of indifference thresholds, thereby
explaining the differentiated behaviour of the various measures. This still prompts the
question of what fundamental difference would lie behind this. The periods for which
both quantitative and qualitative data are available for comparison (UK: 1983ml-
1997m1; SWE: 1996m1-2005m7) are very different in terms of inflation behaviour — low
and relatively stable for Sweden compared to relatively volatile, downward-trending
behaviour in-sample for the UK. It may well be the case that different measures display

different comparative advantages depending on underlying inflation behaviour.

TABLE 16: CORRELATIONS WITH QUANTITATIVE MEASURES

Measure UK Corr | UK Rank | SWE Corr | SWE Rank
EXPINFLA 0.8755 4 0.7451 8
EXPINFLPCP 0.7763 7 0.9078 1
EXPINFLPBIS 0.8171 5 0.8806 5
EXPINFLPBO1 0.7957 6 0.8855 4
EXPINFLPBO2 | 0.8841 3 0.8531 6
EXPINFLPBO3 | 0.9027 2 0.808 7
EXPINFLAPES | 0.6262 8 0.9066 2
EXPSEITZ 0.9086 1 0.8868 3

* The Bank of England/NOP Inflation Attitudes Survey also surveys the expectations of the general
public, but is only available quarterly since November 1999. See Section 6.6.2 in Chapter 3.
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The following table provides the same statistics in the context of this “matching”

exercise as were presented in Section 4, with the addition of the mean error (ME) as an

indicator of bias.

TABLE 17: ABILITY TO MATCH QUANTITATIVE DATA

UK Sweden

Measure ME RMSE | U1 U2 | U3 ME RMSE U1 | U2 | U3
EXPINFLA 0.0151 | 0.0215 | 68.5|26.5| 5.0 [0.0116| 0.0129 |81.8| 89 | 9.3
EXPINFLPCP | 0.0158 | 0.0184 | 83.5| 6.8 | 9.8 [0.0121| 0.0124 |93.7| 2.3 | 3.9
EXPINFLPBIS | 0.0153 | 0.0177 | 83.5| 86 | 7.9 [0.0123| 0.0126 [(94.6| 0.5 | 4.9
EXPINFLPBO1| 0.0308 | 0.0318 | 954 | 0.2 | 44 [0.0172| 0.0179 [(92.0| 5.6 | 2.3
EXPINFLPBO2| 0.0281 | 0.0288 | 97.2 | 0.0 | 2.8 [0.0171| 0.0177 [(929]| 4.1 | 3.0
EXPINFLPBO3| 0.0192 | 0.0199 | 918 | 4.2 | 4.0 [0.0188| 0.0196 |92.2| 4.6 | 3.1
EXPINFLAPES| 0.0042 | 0.0129 | 45.3 | 23.8 | 30.9 [0.0011| 0.0045 | 6.3 |63.6|30.1
EXPSEITZ 0.0097 | 0.0154 | 61.7 | 31.3 | 7.0 [0.0024| 0.0069 |11.6|73.2|15.2
NAIVE 0.0132 | 0.0173 | 67.9|26.1| 59 [0.0097| 0.0122 |63.5|24.0|12.5
Period 1983m1-1997m1 1996m1-2005m7

As is readily

decomposition

seen, the best performers in terms of both RMSE and the MSE

are EXPINFLAPES and EXPSEITZ. This is in large part due to a

considerably lower bias of these measures relative to the alternatives. EXPINFLAPES

also performs relatively well in terms of correctly indicating the direction of changes in

the quantitative series, as do the EXPINFLPBO series.

TABLE 18: % CORRECTLY INDICATED TURNING POINTS

UK Sweden

Measure % Rank % Rank
EXPINFLA 48.81 5 63.16 8
EXPINFLPCP 42.86 8 81.58 1
EXPINFLPBIS 42.86 8 81.58 1
EXPINFLPBO1 51.19 3 78.95 3
EXPINFLPBO2 51.19 3 75.44 5
EXPINFLPBO3 52.38 1 75.44 5
EXPINFLAPES 52.38 1 78.07 4
EXPSEITZ 45.83 6 74.56 7
NAIVE 45.83 6 53.51 9
N° Observations 168 114
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It is interesting to note that for the United Kingdom, none of the measures are
significantly superior to chance in predicting the direction of changes in the quantitative
Gallup data (in fact, EXPINFLPCP and EXPINFLPBIS here are marginally significantly
inferior at the 5% level in a binomial test). Considering this evidence alone, this would
seem to reinforce the case against the popular claim that tendency surveys are more
useful at indicating the direction of changes rather than levels or magnitudes. Indeed, it is
consistent with past findings in the literature by Batchelor (1986) for monthly US SRC
data over the period 1977-1984 and by Defris and Williams (1979) for a series of

quarterly Australian data over 1973-1977.

However, the Swedish data used present a very different picture. Here, almost all of the
measures perform significantly better than chance at the 0.1% level in capturing the
direction of the underlying changes in the quantitative variable*’. Possible explanations
for this finding might point to the difference in the respondent bases of EC survey and
the Gallup one (respectively, consumers and employees) or to particularities of the
relatively short Swedish sample with low and stable inflation that might facilitate good

performance of the quantified survey measures.

This analysis is informative but cannot ultimately answer the question of what
quantification method is to be preferred to the others for control purposes in regression
equations (where mean biases are corrected for by the constant in the equation, for

instance). This question is the focus of the remainder of this chapter.

* The critical % of correctly predicted points at the 0.1% level is roughly 64.5%.
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6.3 Non-nested testing of quantification methods

We next proceed to a non-nested test of the quantified expectations series by regressing
the quantitative expectations data for the UK and Sweden on these and a constant. The
aim of this exercise is to verify whether one or a combination of these measures can be
found to be dominating in terms of explanatory power of what we assume to be the ‘true’

underlying expectations.

The ambition of this exercise is limited by the strong collinearity between several of
these series. Nevertheless, it may be helpful in identifying which broad ‘tradition’
(Carlson-Parkin, Pesaran or Seitz) performs best in this context. A further caveat
concerns the regression for Sweden. As has already been noted, the sample here is
limited to post-1996 data, a period characterised by relatively low and stable inflation.
This suggests that the UK data will likely be more informative given its variation, and

greater weight might accordingly be placed on its results.

The data used have a monthly frequency. The following tables present the results

obtained after dropping insignificant and wrongly-signed variables*':

*' The initial regressions are subject to significant multicollinearity, notably visible through the large
standard errors relating to the different variants within the Carlson-Parkin tradition. At such, it is not easy
to infer a great deal from this first step, except that information from multiple traditions seems to be
relevant. The particular qualitative assessment reached below thus appears to be robust and not a product
of the selection process. Over the selection process, we find that the partial 12 statistics of the retained
variables rise overall, suggesting that the variables dropped acted primarily as substitutes of those retained.
However, the rise of the partial 12s is non-monotonous, suggesting more complex patterns of
complementarity and substitutability of information content. The coefficients of the retained variables
overall do not change dramatically over the selection process, excepting that on the Carlson-Parkin
tradition in Sweden, which exhibits the volatility to be expected from an initial situation of significant
multicollinearity.
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TABLE 19: NON-NESTED TESTING RESULTS, UK

Modelling GBR_EXPGLP; Estimation Sample: 1983m1-1997m1

Coefficient Std.Error t-value
Constant 0.0236163 0.001598 14.8
GBR_EXPINFLPBO3 0.527728 0.07259 7.27
GBR_EXPSEITZ 0.287384 0.03438 8.36
sigma 0.00453826 RSS
R"2 0.867681 F(2,166) = 544.3
log-likelihood 673.504 DW
no. of observations 169 no. of parameters

mean (GBR_EXPGLP)

0.058213 var (GBR_EXPGLP)

t-prob Part.R"2

0.000
0.000
0.000

0.0034188974

[0.000]**

1.1
3
0.00015289

0.
0.
0.

5681
2415
2962

Specification Tests

AR 1-7 test: F(7,159) = 6.9588 [0.0000]~*~*
ARCH 1-7 test: F(7,152) = 3.7945 [0.0008]**
Normality test: Chi~2(2) = 4.9277 [0.0851]
hetero test: F(4,161) = 1.7482 [0.1420]
hetero-X test: F(5,160) = 1.5044 [0.1913]
RESET test: F(l,165) = 8.9499 [0.0032]**

TABLE 20: NON-NESTED TESTING RESULTS, SWEDEN

Modelling SWE_EXPSCBEV; Estimation Sample: 1996m1-2005m7

Coefficient Std.Error t-value
Constant 0.00881046 0.0004257 20.7
SWE EXPINFLPBIS 0.460251 0.08247 5.58
SWE EXPINFLAPES 0.291735 0.04274 6.83
SWE EXPSEITZ 0.116332 0.03700 3.14
sigma .00194931 RSS
R"2 0.893355 F(3,111) = 309.9
log-likelihood 556.49 DW
no. of observations 115 no. of parameters
mean (SWE EXPSCBEV) 0.0193617 var (SWE EXPSCBEV)

t-prob Part.R"2

.000
.000
.000
.002

ol eoNeNe]

0.000421777819

[0.000] >~
0.882

4

O O O O

.7942
.2191
.2956
.0818

3.43911e-005

Specification Tests

AR 1-7 test: F(7,104) = 11.704 [0.0000]**
ARCH 1-7 test: F(7,97) = 4.2134 [0.00047]**
Normality test: Chi~2(2) = 7.8746 [0.0195]*
hetero test: F(6,104) = 2.2495 [0.0442]~*
hetero-X test: F(9,101) = 7.1888 [0.0000]*~*
RESET test: F(l1,110) = 28.131 [0.0000]**

70




Several findings stand out from the econometric results.

First, the regressions perform badly in terms of specification statistics. This does not
overly concern us in this context, as we are not attempting to model the quantitative
expectations data. Nevertheless, this does indicate that our quantified measures are

missing a certain amount of information that is present in the quantitative series.

Alternative specifications were considered in light of these issues. A lagged dependent
variable was inserted in the equations; the aim of this was to control for differences in the
timing of the quantitative and qualitative surveys in any given month, or the possibility
that one survey targeted agents with a slower speed of adjustment to information, for
instance. Indicator variables were also inserted to control for outliers (around 3 standard
errors in size). It was possible to select a parsimonious and congruent specification for
the UK; for Sweden, however, residual autocorrelation could not be sensibly eliminated,
nor the rejection of the RESET test. The qualitative results emphasised below, however,

were maintained — and therefore reinforced*’.

Second, the constant in the equations is significant, confirming the earlier results that the
quantified measures are mean-biased relative to the quantitative data. This is however not

problematic for using these measures as controls in econometric work (see Chapter 2).

2 These further regressions are available from the author. In particular, the ranking of importance of the
different methodologological traditions was preserved.
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Third, both regressions retain measures from more than one tradition — in fact, all three
are retained in the case of Sweden. This suggests that each methodology may capture
pieces of information missed by the others. We note that a homogeneity restriction was
rejected in both countries by a Chi2 test. Nevertheless, we imposed this restriction for
interest, notably as a possible way of compensating for potential downward bias

generated by measurement error in the independent variables:

TABLE 21: NON-NESTED RESULTS WITH HOMOGENEITY RESTRICTION

Quantification Tradition
Country CP Pesaran Seitz
United Kingdom 0.81 *** - {0.19}
Sweden 0.66 *** 0.34 *** {0}

NOTE: *** *** respectively denote significance at the 10%, 5% and 1% levels. {} denote restricted
variables.

Finally, we note that only measures in the Carlson-Parkin and Seitz traditions are
retained in both equations above (Table 19 and Table 20). Furthermore, it can be seen
that the coefficient on the Carlson-Parkin measure displays a significantly larger weight

in both equations relative to the others™.

The quantitative data available are insufficient to make general claims as to what
combinations of measures would work best, or to speculate about the reasons underlying
these results in terms or survey design or quantification approach. If a choice is to be

made, one may tentatively argue that the results so far provide a nudge in the direction of

* In general, a comparison of partial 12 statistics sometimes leads to different conclusions than does a
comparison of coefficients. However, we can note here the consistent performance of the Carlson-Parkin
measure across both countries in terms of the partial 12.
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a method in the Carlson-Parkin tradition. The following section considers an empirical

application to verify whether this is confirmed in practical data analysis.

7 INFLATION EXPECTATIONS MEASURES IN WAGE EQUATIONS

It stands to reason that the modelling of wages constitutes one of the key applications for
inflation expectations measures. As such, it is clear that a desirable characteristic for a
candidate optimal quantification method is its ability to generate sensible wage
equations, relative to theoretical sign priors. This is the test that we will implement in this

section.

Our proposed equation is presented in Section 7.1 along with our sign priors. Section 7.2
provides some clarifications regarding the econometric approach taken. The results are

then presented in Section 7.3.

Before proceeding, we should note here that wage equations of the type presented below
form the backbone of Chapter 2, where they will be more carefully modelled, interpreted
and analysed from a stability perspective. The present section only considers them in the
context of selecting the optimal quantification method for qualitative expectations data.

The results of both chapters are entirely consistent.

7.1 Model specification and sign priors

We consider the wage equation with an equilibrium correction structure proposed in

Curto Millet (2004). The data used have a quarterly frequency. This equation has a long-

73



run solution that can be derived from a Nash bargaining model (Moghadam and Wren-
Lewis, 1994), whilst the short-run dynamics are consistent with the staggered contracts

approach. Full details of this are available in Chapter 2, Section 3.1.

We refrain from imposing dynamic homogeneity upon the equation ex ante, as there is
little reason to believe that, in the short-run, workers will fully adjust wages to price
changes. A homogeneity proposition is however much more reasonable as a feature of
the long-run equilibrium implied by the model, and will be implemented. The resulting

wage equation is presented below; Table 23 lists our sign priors.

TABLE 22: WAGE EQUATION STRUCTURE

Aln COMPTH, = a + a,INFLEXP,

t,t+4

+a,INFLEXF,_, .,
+a,INFLEXF,_; ,,, +a,INFLEXF,_,
+bAICPI, + b,AICPI, | + b;,AICPI, , +b,AICPI,_,

+¢,Aln COMPTH, | + c,Aln COMPTH, , + c,Aln COMPTH,_,
+c,AlInCOMPTH, ,+d AInU, (37)

+e [ln(COj\I/[.ﬂ)I_1 - fiInPRODIT, ,

c

+a,INFLEXP,

=2,t+2

—h In(1-ITAX), , —i In(1+ CTAX), ,
-jyInU, |-k InBRR,_ | -1, In ACOV, , —m InEPL, ,
-n,InUDENS, |, -0,In BD, , — p,In RELPMPC, | — g, In COORD]

COMPTH: Hourly compensation of BD: Benefit duration index
workers ACOV: Collective bargaining
INFLEXP: Inflation expectations coverage index
PRODIT: Trend productivity UDENS: Net union density
ITAX: Income/direct taxation EPL: Employment Protection
CTAX: Consumption/indirect Legislation index
taxation RELPMPC: Ratio of import to consumer
U: Unemployment prices (Pm/Pc)
P.: CPI, All items COORD: Bargaining coordination
BRR: Benefit replacement rate index
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TABLE 23: EMPIRICAL WAGE EQUATION, SIGN PRIORS

CORE VARIABLES

a, =0 forall i

Higher inflation expectations should be reflected in higher wages. The magnitude of the
coefficients should also be in line with the dynamics of the dependent variable.

b, =0 forall i

More inflation in the recent past should be expected to lead to a compensating adjustment
of nominal wages, if such inflation was not reflected in the previous wage contract.

¢, <0 or 20

Eq.(37) is constructed in first differences rather than the fourth difference A,W¥,. Given

that our measure of inflation expectations has a yearly horizon, if the data were best
described by a fourth order difference, we would have:

AW, = f(x) < AW, =~AW,_ =AW, ~ AW, + f(x,)

for all i
With x; the vector of explanatory variables. In this case, ¢; < 0. This argument does not go
(variable) | hrough if we actually choose to express the dependent variable as A M., or if the
dynamics are genuinely quarterly. In such cases, positive coefficients should be expected,
as higher previous settlements could cause present ones to be inflated to preserve
relativities. We let the modelling process determine the appropriate order of differencing.
d <0, /<0 Higher unemployment should lead to wage moderation in bargaining.
e <0 The EqCM coefficient. It should be negative, showing adjustment to long-run equilibrium
i of the model, and significant to demonstrate cointegration.
£=0 Higher trend productivity should have a positive effect on real wages; a plausible
i restriction would be the value one.
WEDGE VARIABLES
h<0 Direct/income taxes make workers demand higher wages, as they target the post-tax
T wage™’. The way this is coded, we expect a negative sign.
i <0 Indirect/consumption tax rate increases widen the gap between producer and consumer
P wages”. The way this is coded, we expect a negative sign.
p,<0 The net price received by the firm is affected by import prices of inputs.
INSTITUTIONAL VARIABLES
k=000 Higher benefit replacement rates and duration make unemployment less unpalatable and
o lead to tougher union bargaining. See also Shapiro and Stiglitz (1984).
150 Higher bargaining coverage of unions implies a smaller competitive part of the economy
P and higher wages through tougher bargaining.
m, = Employment protection legislation reinforces union bargaining power.
2 Higher net union density reinforces union bargaining power.
g, < Higher coordination leads in the end to wage moderation due to internalisation of

* This shifts the Bargained Real Wage (BRW) curve up in the Carlin and Soskice (1990) framework.
*> This shifts the Price Determined Real Wage Curve (PRW) down in the Carlin and Soskice (1990)
framework.
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| externalities (see Calmfors and Driffill, 1988).

The construction of the data series employed here is explained in full detail in Section 3.6

of Chapter 2. This step is taken as given for now.

7.2 Notes on the econometric approach

We adopt a General-to-Specific (Gets) modelling strategy, as advocated by Hendry
(1995). The equations were checked for congruence at every stage of the selection
process through tests provided by PcGive (residual autocorrelation, heteroscedasticity,

autoregressive conditional heteroscedasticity, normality and the RESET test).

We take the model presented in Eq.(37) to be the GUM. We then select our model on the
basis of an informal ‘Bayesian approach’, in the manner of Aron et al. (2004). Emphasis
is placed on the long-run solution providing sensible results, leading us to impose the
restrictions arising from economic theory detailed above if required. The lag structure of

the model is essentially data-determined.

The nature of certain variables in the equilibrium correction term makes them clearly

integrated, and for standard inference to hold we would require them to cointegrate. This

will be signalled by a significant coefficient for the speed of adjustment term e,, whose

distribution is non-standard but relatively close to a Student t-distribution (Hendry and

Juselius, 2000).
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Arguably, the model presented in the previous section could be further generalised,

notably through additional delta effects. In the actual modelling, further such lags have

been considered (e.g. for the unemployment variable) where appropriate.

Section 3.3 of Chapter 2 provides further details and motivation for our model selection

algorithm and general econometric approach.

7.3 Results

We have carried out 64 general-to-specific model selection procedures in total*®. We

emphasise that all the equations obtained as a result are congruent, except where

mentioned explicitly. We will start by commenting on the summary results, before

providing a discussion of the specific results in each country.

Table 24 indicates the retained lags of the expectations variable (if any) and their

significance.

TABLE 24: WAGE EQUATIONS, RETAINED LAGS OF EXPECTATIONS

FRA ESP BEL DEU GBR SWE ITA NLD
EXPINFLA X [0**7] [0%, 2*] X [0,3"] . [0™**, 2*] X
EXPINFLPCP X [0*,4™] | [2"7] [4™] [3"*] - [0™] [3*]
EXPINFLPBIS X [3"*] [2™] [4™] [3"*] - [0™] [3*]
EXPINFLPBO1 X [4*"] [2™] [4*] [3"*] - X [0***,4]
EXPINFLPBO2 X [4*] [2"*7] [4*] [3**] - [0*] [0***,4*]
EXPINFLPBO3 X (0] [2™] [4*] [3**] - [0 | [0**,4"]
EXPINFLAPES X X [3*] X X . X [0"*]
EXPSEITZ X X [1™] [4] [0***,3%] . X [0"*]
EXPGLP - - - - [0*,3***] - - -
EXPSCBEV - - - - - [0*] - -

017 of these concern the UK, as the process was carried out both for the full sample and the sub-sample

over which quantitative data is available.
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Notes: X denotes the absence of expectations in the estimated wage equation; - indicates that the regression
was not or could not be estimated; * ** *** denote significance at the 10%, 5% and 1% levels,
respectively. Retained lags and their significance in brackets.

Several general characteristics of the findings are especially salient.

First, it can be seen that for France it was not possible to find evidence of expectations
affecting the wage equation. One explanation for such a result might be that in certain
countries with strong unions, these can be confident in their ability to recover the losses
from any inflation occurring within the contract period ex post, and therefore bargain as
if these were irrelevant in a forward-looking manner. A similar result was found by Aron,
Muellbauer and Smit (2004) for South Africa. However, more detailed discussion below

will suggest that other reasons are more plausible in the case of France.

Second, it was found that there was sometimes a significant amount of collinearity
between the actual inflation dynamics and the inflation expectations variables. This
complicates the interpretation of some of the equations. For example, the retained
inflation expectations for Germany are lagged four quarters, which would seem a priori
to be a rather long lag, especially given that it is isolated and not part of a lag structure
for expectations. Could this variable be proxying for lagged annual inflation perhaps?
Augmenting the model for that possibility did not change the modelling outcome,
however. The other possibility, of course, is that other lags in expectations which would

have made the interpretation easier were dropped due to collinearity.
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Third, there are some instances in which several lags of expectations are retained. This
has interesting economic interpretations in terms of contract staggering or in terms of
“inattentive” agents only updating expectations irregularly and possibly making
decisions on the basis of outdated expectations, as in Mankiw et al. (2003). The issue of
multicollinearity we raised may mask the real prevalence of these situations. Lags in
expectations and other variables could also be reflecting the fact that negotiations
between unions and employers may be taking some time to be completed, yet be based

on the information set acquired at the beginning of the bargaining round.

Finally, even at this level of generality, it can be seen that two measures are problematic
in terms of their tendency to be dropped when others are retained. These are the measures
based on the Pesaran and Seitz traditions — especially in the case of the former. This is a
cause for suspicion, although it is not sufficient to make a case against them, as such a
finding could conceivably reflect the unimportance of the ‘true’ expectations in the wage
process whilst other measures are retained as proxies for inflation dynamics, for instance.

This issue will be resolved by the more detailed comments below.

We now provide more detailed comments on the individual country results. The Swedish
specification is briefly presented in the next sub-section to build intuition as to the
properties of our specification. For the benefit of concision, the remaining set of results
are presented descriptively; the finalised and selected models are offered in full detail in

Chapter 2; all other results are available from the author in their entirety.
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7.3.1 Sweden

Modelling SWE D12ICOMPTH; Estimation Sample: 1983¢q1-2005q1

Coefficient Std.Error t-value t-prob Part.R"2

Constant -13.4651 2.200 -6.12 0.000 0.3391
SWE D41COMPTH 1 0.301122 0.06065 4.97 0.000 0.2525
SWE_EXPSCBEV 0.288568 0.1191 2.42 0.018 0.0744
SWE D41CPI 0.466969 0.09037 5.17 0.000 0.2678
SWE D41CPI 4 0.830359 0.07022 11.8 0.000 0.6570
SWE D41CPI 8 0.802234 0.09408 8.53 0.000 0.4990
SWE D41U -0.0157295 0.009014 -1.74 0.085 0.0400
SWE D41U 4 -0.0281434 0.01090 -2.58 0.012 0.0837
SWE D41U 8 -0.0737631 0.007703 -9.58 0.000 0.5568
I1999 -0.0221632 0.004721 -4.69 0.000 0.2319
I1995:1 -0.0225431 0.008142 -2.77 0.007 0.0950
I2002:1 0.0235681 0.007949 2.96 0.004 0.1075
SWE 1RCOMPTH 12 -0.701336 0.04742 -14.8 0.000 0.7497
SWE_ 1PRODIT 12 0.514141 0.07215 7.13 0.000 0.4102
SWE 1U 12 -0.0710404 0.009310 -7.63 0.000 0.4437
SWE 1ACOV_12 2.54092 0.5211 4.88 0.000 0.2457
sigma 0.0075778 RSS 0.00419188561

R"2 0.987712 F(15,73) = 391.2 [0.000]**
log-likelihood 317.079 DW 1.8

no. of observations 89 no. of parameters 16

mean (SWE_ D121COMPTH) 0.166093 wvar (SWE D121COMPTH) 0.00383307

Specification Tests

AR 1-5 test: F(5,68) = 1.6675 [0.1543]

ARCH 1-4 test: F(4,65) = 10.66158 [0.62009]

Normality test: Chi~2(2) = 3.2054 [0.2014)]

hetero test: F(27,45) = 0.75711 [0.7774]

RESET test: F(1,72) = 0.14568 [0.7038]

The selected wage equation for Sweden has an especially interesting dynamic structure.
The dependent variable modelled here is the three-year change in the hourly
compensation of workers, D12ICOMPTH. The equilibrium term is accordingly lagged by
three years. This is unique among the countries in our sample and is reflective of very

interesting idiosyncratic features of the Swedish labour market. This finding in fact
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corresponds to an institutional reality: the usual duration of collective agreements in

Sweden is of three years (European Commission, 2004).

The equation exhibits a sensible long-run solution, with strongly significant productivity
and unemployment effects. The speed of adjustment coefficient is found to be 70%.
Long-run homogeneity for productivity cannot quite be imposed, however. In terms of
institutional variables, only bargaining coverage could be retained, although it is
estimated imprecisely given the limited variation that is typical of this series (in this case,

a single continuous increase over the years 1990-1995).

Unemployment dynamics over the past three years are found to be strongly significant.
The inflation dynamics are equally strong in this equation and the coefficients for
inflation in the previous two years could (almost) be restricted to one, and remain high
for the more recent changes within the past year. This could have been consistent with a
bargaining framework in which expectations do not matter ex ante — because, for
instance, unions are strong enough or otherwise confident to obtain compensation ex
post. Nevertheless, the equation also displays a forward-looking component as evidenced

by the significance of contemporaneous inflation expectations.

The specification tests show the model to be congruent in all aspects, with an excellent fit
(sigma of 0.76%). That there is no significant autocorrelation when modelling a three-
year change in compensation over the period of the last twenty years is rather

remarkable. Furthermore, a battery of stability tests (including 1-step, breakpoint and
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forecast Chow tests) confirms the stability of the model over the entire period examined.
Individual recursive estimates of the coefficients reveal no break, further confirming the

appropriateness of the model.

Further details on the wage equation for this country are available in Section 4.1.8 of
Chapter 2. We now turn to a descriptive presentation of the results for the remaining

countries.

7.3.2 United Kingdom

The wage equation for the United Kingdom models the yearly change in hourly

compensation, with an equilibrium correction term lagged four quarters.

The model including the quantitative expectations EXPGLP is estimated over the period
1984q1-1996qg4. Institutional variables are absent from the long-run solution, which
includes productivity, unemployment and the relative price of imports to CPI. There are
significant unemployment and inflation dynamics. Interestingly, expectations enter the
model at two different lags — zero and three, although the former is only significant at the
10% level. This is a finding that is impossible to reproduce when using our quantified
measures for modelling purposes on this reduced sample. The closest equations to that of
EXPGLP over this sample period are those using EXPINFLPBIS, EXPINFLPCP and
EXPINFLPBOI1,2,3 — all of which have a matching long-run equilibrium and

expectations at a lag of three.
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The qualitative data are available over the longer sample 1983q1-2005q1. The long-run
structure is identical to that of the model for EXPGLP, with the addition of a significant
coefficient for either employment protection legislation or bargaining coverage
depending on the equation. The great similarity in structure between the equations
provides little information to form a preference for one measure over another (except for

rejecting EXPINFLAPES, which is found to drop out in the modelling).

7.3.3 France

The French wage equation is expressed in terms of the quarterly change in hourly
compensation, with an equilibrium correction term lagged three quarters; the model is
estimated over the period 1986q1-2005q2. It is especially interesting to note that the
French specification includes a significant effect for changes in working hours in the

dynamics of the equation, as was already emphasised in Curto Millet (2004).

The remarkable feature of the selected French models is the absence of inflation
expectations. Nevertheless, the models are all congruent with the data, and all
specification tests are passed with ease. We argued earlier that in countries with strong
unions, these may be able to recover the losses from any inflation occurring within the
contract period ex post, and therefore bargain as if this was irrelevant in a forward-
looking manner. Could this argument be applicable to the case of France? This seems
unlikely. Although inflation dynamics are indeed present in an important way and highly
significant, the same is true even more dramatically in other countries such as Sweden,

which do exhibit a significant role for expectations. Furthermore, whilst there are good
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reasons to expect important backward-looking behaviour in the case of France (e.g.
indexation of the SMIC minimum wage; see Chapter 2, Section 4.1.2), these are by no
means exceptional in our sample nor would be expected to affect the entire labour market
in such a way as to completely discard a role for expectations. This therefore suggests

that a different interpretation may be relevant here.

Alternatively, it may be that French unions are able to set a premium in such a way that it
only needs to reflect partly the prevailing economic conditions. Perhaps consistent with
this observation, the model for France includes highly significant effects for both benefit
duration and the benefit replacement rate — a unique finding in our sample of countries.
However, the unemployment coefficient is also strongly significant, refuting the idea that

bargaining is completely insensitive to the economic situation.

A much more straightforward and perhaps more plausible explanation is simply that the
inflation expectations data are of significantly worse quality than those of the other
European countries given the measurement issue exposed in Section 2, caused by the
phrasing of the French questionnaire. This would explain why France is an exception in
the sample of countries considered, and suggests that special care should be taken by

research using this data.

7.3.4 Spain

The Spanish model has the yearly change in hourly compensation as its dependent
variable, with a long-run equilibrium term lagged four quarters. The model is estimated

over the period 1987q3-2005q2.
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The productivity data in the case of Spain are of somewhat lower quality than those of
the other countries, as they were only available at a half-yearly frequency. This has
translated into imprecise estimates in some of the equations and the need to impose the
constraint of long-run homogeneity (easily accepted statistically by the data) to obtain a

sensible outcome of the modelling process in those instances.

The outcomes of the selection process are reasonably close in all cases, except for the
drop of the EXPINFLAPES and EXPSEITZ variables. The way in which EXPINFLA is
retained in that equation is also dubious due to the associated absence of any inflation

dynamics.

The long-run typically includes significant effects for unemployment, employment
protection legislation and the relative price of imports to the CPI. The most sensible
equations from an economic perspective are those for EXPINFLPCP, EXPINFLPBIS
and EXPINFLPBO2. The equation for EXPINFLPCP displays an interesting lag
structure of inflation expectations, without it being at the expense of some inflation
dynamics. Its long-run solution uniquely includes the benefit replacement rate but
suspiciously drops lagged unemployment. The equations for EXPINFLPBIS and
EXPINFLPBO2 are similar and have a more conventional long-run (including
unemployment) but simpler expectations dynamics. The EXPINFLPBIS model overall
appears marginally more sensible, as the four quarter-lagged expectations of

EXPINFLPBO?2 seem rather long.

85



7.3.5 Belgium

The Belgian wage equation has the two-year change in hourly compensation as its
dependent variable, and the equilibrium correction term is lagged eight quarters. The
estimation is made over the period 1986q1-2005q2. This is consistent with the finding
that the usual duration of collective agreements in Belgium is of two years (European

Commission, 2004).

The resulting parsimonious equations are almost identical in all cases, with minor
differences in the inflation and expectations dynamics. The long-run solution invariably
involves unemployment, the benefit replacement rate, union density and the relative price
of imports to the CPIL. In all cases, long-run homogeneity for productivity can be

imposed.

All the expectations measures seem to be performing adequately in the case of Belgium.
Interestingly, EXPINFLA leads to the retention of two lags of expectations, contrary to

what is the case for the other measures.

7.3.6 The Netherlands

The Dutch wage equation models yearly changes in the hourly compensation of workers
over the period 1974q3-2005q2, with an equilibrium correction term lagged four
quarters. The long sample period available in this instance poses particular challenges
given the economic volatility present in the 1970s. This appears in the Dutch equation

through the significance of a volatility index, both as a differenced variable and as part of
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the long-run solution. The rationale for its presence is that in a volatile environment,
inflation surprises can hurt workers’ real compensation during the contract period, and
they may therefore seek to insure against that possibility ex ante. Volatility is captured by

the following moving average measure:

MA[abs(D4ICPI — DAICPI _4)]

The equations paint a largely similar picture in terms of the long-run solution. The
models of EXPINFLPBO1/2/3, EXPINFLAPES, EXPINFLPCP and EXPINFLPBIS all
seem rather reasonable, although there is in several cases evidence of more or less
significant heteroscedasticity we have found difficult to eliminate. This is not wholly

unexpected given the sample period and historical circumstances.

The models for EXPINFLPBO3 and EXPINFLPBIS in particular stand out in terms of
the completeness of the equilibrium correction term. In both, long-run homogeneity can
be imposed for productivity and both tax terms are retained. Homogeneity can also be
imposed for indirect taxation, thereby making producer prices the relevant price concept
in equilibrium. The models also include significant unemployment, coordination and
volatility EQCM effects, as well as a benefit replacement rate or benefit duration term.
EXPINFLPBO3 has a more interesting lag structure of expectations, although this comes
suspiciously at the expense of actual inflation dynamics, which can be retained in the

EXPINFLPBIS equation (which seems overall a preferable choice).
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7.3.7 Italy

The Italian wage equation is modelled over 1974q1-2005g2 in terms of the two-year
change in hourly compensation, with the long-run equilibrium being lagged eight
quarters. This is consistent with a usual duration for collective agreements of two years,
as recorded by the European Commission (2004). Unlike for the Dutch wage equation,

controls for inflation volatility were found to be unnecessary in this equation.

Three models are especially sensible in terms of their long-run solutions, namely those
for EXPINFLPCP, EXPINFLPBIS and EXPINFLPBOI. Long-run homogeneity can be
imposed for productivity; the direct taxation variable has a coefficient that is not
negligible but is nevertheless insignificant at the 10% level. The equation for
EXPINFLPBIS is however superior in that it gives significant roles to both
unemployment and bargaining coordination. Furthermore, although all the models agree
that the speed of adjustment is very low in Italy, the coefficient is often so low as to
become implausible. The equation for EXPINFLPBIS provides a more reasonable (but

still low) estimate of 15%. This issue is discussed further in Section 4.1.1 of Chapter 2.

In dynamic terms, the wage equation displays highly significant structures of inflation

and unemployment dynamics. The EXPINFLPBIS term itself is highly significant,

although rather small quantitatively (around 4%).
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7.3.8 Germany

We model the half-yearly change in hourly compensation with an EQCM term lagged by

two quarters over the period 1991q3-2005q2.

The selected models have a remarkably similar structure, even in the two cases where the
expectations variable is dropped (EXPINFLAPES and EXPINFLA), and all satisfy our
specification tests with ease. The long-run is characterised by very strong effects from
both taxation variables, as well as the presence of the benefit replacement rate and
bargaining coverage. Unemployment has an insignificant long-run effect and instead

tends to appear (modestly) as part of the dynamic structure of the equation.

Despite a great similarity in outcomes, the wage equation for the measures
EXPINFLPBIS and EXPINFLPBO2 appear especially sensible, as they display larger
speeds of adjustment — which seem more reasonable given a usual duration of collective
agreements of 1-2 years in Germany (European Commission, 2004) — as well as highly
significant productivity effects. The equation for EXPINFLPBIS in addition displays a
marginally insignificant union density variable at the 10% level, which is not apparent in

other equations.

&9



8 CONCLUSION

This chapter has presented a range of competing quantification methodologies for
qualitative survey data on inflation expectations, with the aim of determining the optimal
approach to this problem. These quantification methodologies arose from three distinct
traditions in the literature, identified respectively with Carlson-Parkin, Pesaran and Seitz.
The theoretical discussion highlighted shortcomings in all the approaches, making an

empirical examination decisive in the selection of the optimal method.

The methodologies considered were assessed on a number of criteria. First, the
competing approaches were contrasted in terms of their predictive ability. Although we
argued that this exercise was in general inappropriate for the purposes of selecting the
method closest to the ‘true’ expectations, the question of predictability is of interest in its
own right and has often been the focus in the literature. A number of descriptive statistics
were considered: the RMSE, the decomposition of the MSE and the proportion of
correctly predicted turning points. The measures EXPINFLPBIS, EXPINFLPCP and
EXPINFLAPES proved to be the most successful in this respect — although this success
is very relative, as they were found to underperform the naive expectations benchmark

considered.

Second, the methodologies were compared in terms of their ability to reproduce the
quantitative data available for the United Kingdom and Sweden. EXPINFLAPES and
EXPSEITZ performed better than the other measures in RMSE terms due to relatively

low bias. The picture was less clear in what regards the ability to indicate the direction of
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change of the underlying variables, as the EXPINFLPBO measures also performed well
here. Non-nested tests selected for both countries a combination of measures which
included one in the Carlson-Parkin tradition and one in the Seitz tradition, with the
Pesaran measure also being retained in the case of Sweden. This suggests that each
tradition captures pieces of complementary information, although the largest coefficients

were found to be weighing the information from the Carlson-Parkin approach.

Finally, we investigated the results of using these measures in practical econometric
modelling in the economically interesting context of wage equations. This selection
criterion was much more decisive, with the measure EXPINFLPBIS demonstrating the
best performance consistently and EXPINFLPBO2 also offering sensible outcomes
overall relative to our sign priors, especially in regard to the long-run equilibrium. Both
measures are modifications of the Carlson-Parkin tradition suggested here, the former of

which had already been used in Curto Millet (2004).

Interestingly, it was found that in the case of one country — France — inflation
expectations did not seem to matter. Although potential institutional explanations were
considered for this result, it is very plausible that measurement error caused by the
difference in wording of the French questionnaire bears some responsibility, suggesting
that special care should be taken in the quantification and use of these data. Apparently
sound equations in terms of the specification tests were also found in other cases where
the expectations terms were dropped, suggesting that these are not “critical” to a

modelling exercise in this particular respect. Their importance is more subtle, however,
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as the equations including inflation expectations terms often had greater economic
interpretability and the presence of such terms helped in achieving a more complete

description of the long-run equilibrium.

This study therefore provides support for the use of measures in the Carlson-
Parkin/Batchelor and Orr tradition that use information on perceptions in the
quantification and further recommends allowing for the expression of long-run trend
changes in the underlying thresholds. Further investigation of more appropriate structural
alternatives in the Seitz tradition may also be profitable, as would further empirical

exercises contrasting these measures in other contexts.

A more important subtext to this chapter, however, is the necessity for the economics
profession to notice the maturity of survey-based expectations measures, both in terms of
the quantification procedures and their usability due to the sample sizes now available.
These measures have the potential to make important contributions to econometric
modelling and more generally to economic debates — including, but not limited to, that

surrounding the mantra of rational expectations and credibility theory.

This study hopes to establish these claims in the following chapters.
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CHAPTER II:

The Impact of European Monetary
Unification on Labour Market Flexibility

“Continued wage moderation in recent years partly reflects high unemployment. But it
could also suggest the possibility of a structural change in the area’s wage setting ...the
advent of the euro may also have affected wage setting in the euro area, as there is no
longer any possibility for sharp wage increases being accommodated later on by currency
realignments”. (OECD, 20023, page 22.)
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1 INTRODUCTION

1.1 Motivation and chapter plan
EMU has been a reality for 11 European Union countries since 1 January 1999, and for
Greece since 1 January 2001. The remaining “old” EU countries (the UK, Denmark and
Sweden) have so far decided to opt out, whilst newer EU members are currently queuing

to enter this monetary union*’.

Both the sign and magnitude of the economic impact of membership are hotly contested
issues (Forder and Huhne, 2001), a debate that is usually framed within the theory of
Optimum Currency Areas (henceforth OCA; see Mundell, 1961). Ideally speaking, an
OCA is such in size and structure so as to equate the marginal benefits to the marginal

costs of altering its shape. We will here focus on the cost side of the assessment.

The two sticking issues on which the theoretical case™ against EMU membership
critically rests are, first, the problems caused by asymmetric shocks and second, those
due to asymmetric responses to symmetric shocks. Both imply differential economic

developments across countries that would optimally require differing monetary policies.

Rather than debating the likelihood of asymmetric shocks (e.g. Krugman, 1993; Vinals

and Jimeno, 1996) or the broad empirical idea that OCAs are endogenous (Frankel and

7 Slovenia was admitted into the Eurozone on 1 January 2007. Cyprus and Malta aim to adopt the euro on
1 January 2008, and Slovakia the following year.

* As opposed to the practical case, which criticises — rightly or wrongly — the design of the EMU
framework as it stands (e.g. the ECB’s independence, its two-pillar monetary policy strategy, the Stability
and Growth Pact etc.)
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Rose, 1998), this study examines the potential for stabilisation provided by labour market

flexibility. There are several justifications for this focus.

First, there exist significant structural and institutional differences across Europe.
Maclennan et al. (1998) have made this clear with respect to housing and financial
market institutions; structural differences in labour market institutions are similarly well-
documented (e.g. Nickell, 1997; Cadiou and Guichard, 1999a) and further avenues for
asymmetric developments are not hard to come by (e.g. trading structure, government
financing). One therefore expects that monetary transmission itself will display
asymmetric features. VAR evidence to the contrary looks unpersuasive in this light, and
can be criticised as deficient for omitting relevant variables (e.g. Gerlach and Smets,
1997; Barran et al., 1997) or being subject to the Lucas critique (e.g. Britton and Whitley,
1997). In other words, non-negligible asymmetric tensions are clearly on the cards — at

least in the short run — and national adjustment mechanisms are an important issue.

Second, other adjustment mechanisms (labour mobility, inter-regional fiscal transfers)
are possible but have their own problems and limitations (Buiter, 1995; Obstfeld and
Peri, 1998), and given their lack of relevance will be ignored here (HM Treasury, 2002).
Labour market flexibility thus stands out as the most desirable and realistic adjustment
mechanism to reconcile asymmetric developments in a way that would avoid the

generation of unemployment.
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Labour market flexibility is a multifaceted concept. We will here be particularly
interested in its wage aspects. For instance, it is often hoped that bargaining partners
realise that wage increases in excess of productivity growth under monetary union will
likely translate into a deterioration of competitiveness and employment, without the
possibility of a bail-out through currency devaluation. This in turn should lead to a
greater emphasis on preserving competitiveness in wage claims, possibly translating
econometrically into a structural break in wage equations. This is an example of the type

of evidence we are looking for in this chapter.

Economic theory allows a number of conjectures as to the prospects for finding enhanced
wage flexibility as a consequence of EMU. This theoretical material is reviewed in
Section 2.1. We have however more on which to base our expectations, given the
existence of relevant historical precedents to EMU, most notably the EMS system
established in 1979. More recent empirical studies have also sought to anticipate the

impact of EMU itself. This empirical material is surveyed in Section 2.2.

Section 3 then presents the theoretical basis for the wage equation developed in this
study. This is essentially a synthesis of the Layard et al (1991) bargaining approach and
the staggered contracts literature. The empirical application considered here suggests
particular care ought to be taken before confronting the data. Indeed, EMU constitutes a
momentous regime shift — or, as Burda (1999) put it: “if the Lucas Critique has any
relevance at all, it had better be here and now”. One of the most significant shifts that

can be expected with EMU relates to the expectations mechanism, given the change in
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the monetary framework and the début of the European Central Bank (ECB). Controlling
for this will be crucial if we hope to detect changes in the structure of wage setting.
Accordingly, the inflation expectations series selected in Chapter 1 as “optimal” is a key
component of our wage equation structure. Similarly, a database of institutional variables
for use in this study is carefully compiled, and their influence controlled for in our

equation. The data and the econometric approach taken are also presented in Section 3.

Section 4 presents EQCM wage equation results for France, Germany, Italy, Spain,
Belgium, the Netherlands, the United Kingdom and Sweden. The results are analysed

and form the basis for a pooled mean group specification. Section 5 concludes.

1.2 The meaning of labour market flexibility

Labour market flexibility encompasses a vast range of issues, and its meaning has
evolved over time (Lagos, 1994). HM Treasury (2003) distinguishes six concepts
underlying this term, namely: relative wage flexibility (across labour market segments),
real wage flexibility, nominal wage flexibility, geographic labour mobility, employment

flexibility and functional flexibility.

Our study will focus on real and nominal wage flexibility as these are the aspects that
matter most in the EMU debate. Real wages are said to be flexible if they are responsive
to unemployment in a way that contributes to restoring equilibrium. Nominal wage
flexibility is clearly helpful for this aim and contributes to securing international

competitiveness in the face shocks, thus performing a stabilisation function.
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In practical terms, in a model of the nominal wage in equilibrium correction form
(Hendry, 1995), we will be especially concerned with the long-run elasticity of the real
wage with respect to unemployment and with the speed of adjustment to equilibrium.
‘Large’ values of these coefficients should ensure a rapid return to equilibrium in the face

of shocks.

Also critical in the EMU context is the productivity orientation of wage policy, as
reflected by the long-run elasticity of real wages with respect to productivity (Lauer,
1999). Homogeneity for this coefficient would notably discard labour market shocks
caused by an over-expansionary wage policy, and is a requirement for a successful

monetary union.

1.3 Suggestive evidence of labour market changes linked to EMU

There are several indications that large changes are at hand, and that a different set of

forces may be acting on the labour market following the introduction of EMU.

First, it appears that social partners are keenly aware of the stabilisation challenges
presented by EMU. This is visible, for instance, in reports from the Conseil Central de
[’Economie, a central organisation of social partners in Belgium (CCE, 1998). An
especially clear manifestation of such concerns took place in Finland, where a system of
‘EMU buffer funds’ was put in place by central labour market organisations, who also
administer it (Calmfors, 1998, 2001; Alho, 2000). The idea is to accumulate such funds

in good times — through higher employer social security contributions — so as to draw
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upon them in recessions, thereby avoiding the need to raise employer contributions
counter-cyclically (as was the case in the face of the early 1990s recession). Increased
concerns about competitiveness at the doorstep of EMU may also be part of the

motivation for Belgium’s law on the “preventive safeguard of competitiveness”.

Second, there are some direct signs that EMU might have had consequences on the
operation of labour markets. Trade union concerns with possible downward competition
have been especially visible through initiatives aiming at improved cross-border
coordination, such as the “Doorn declaration” by German and Benelux unions (1998) or
sectoral responses such as the “European coordination rule” of the European

Metalworker’s Federation (EIRO, 2000a).

In turn, these observations highlight the need to control for institutional factors to

identify flexibility developments linked with EMU.
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2 THEORETICAL BACKGROUND AND LITERATURE REVIEW
2.1 Theoretical foundations and expectations
The theoretical literature supports a number of diverging attitudes with regard to the

impact of EMU on wage flexibility.

One purely theoretical view of monetary unification regards it as little more than an
exercise in sophisticated veil manufacturing. According to this view the monetary regime
is largely irrelevant for the functioning of the real economy — and hence so is EMU. This
diagnosis could for instance be reached from a Real Business Cycle standpoint, ignoring
nominal rigidities. It is because of a belief that the latter are of consequence that the issue
matters at all (Burda, 1999). Wage rigidity is well-documented in survey evidence
(Bewley, 1999) and actual raw data. Recently, Dessy (2002) examined the European
Community Household Panel (ECHP) and found evidence of a pronounced spike at zero
in the distribution of one-year nominal wage changes for all European countries — a
finding that is also typical of other surveys®. Ignoring this fact of life does not seem

helpful for our purposes.

Another theoretical approach stems from Heckscher-Ohlin trade theory and more
concretely, from the factor price equalisation theorem. That is, the result that under
incomplete specialisation and homogeneous technology, the equalisation of product
prices through trade leads to factor price — and therefore wage — equalisation. Trade de
facto substitutes for factor mobility, with the consequence that shocks will be spread

across the currency area. The assumptions behind this result are obviously very stringent,

* See, inter alia, Card and Hyslop (1997) for evidence from the PSID survey in the US.
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so that the relevant question has to be whether they hold approximately. In this respect,
although European product market integration has clearly risen in recent years and can be
expected to increase due to EMU itself (Ruehmann, 2002), the area of literal applicability

of Hecksher-Ohlin theory still remains distant.

A more common attitude is that EMU will lead to an increase in wage flexibility, and
that this matters for reasons familiar from the OCA literature. This belief is often held in
a heuristic fashion, as it is not obvious to substantiate theoretically due to the absence of

a generally accepted explanation for money wage rigidity (Calmfors, 1998, 2001).

Several arguments can nevertheless be advanced.

2.1.1  The sources of nominal wage rigidity and their implications for EMU

Keynes, social norms and coordination failure

The now classical explanation for nominal wage rigidity was provided by J.M. Keynes
(1936). He argued that employees are concerned by wage relativities, leading them to
oppose money-wage reductions unless cuts are coordinated — thus generating downward
wage rigidity. Survey evidence in the United States seems to contradict this idea, as
employees are found to have “little systematic knowledge of pay rates at other firms”
(Bewley, 1999). However, Swedish survey evidence from personnel managers does
attribute an important role to inter-firm comparisons (Agell and Lundborg, 1999). Boeri
et al. (2001) suggest that this discrepancy may be due to the higher degree of

unionisation found in Sweden and the role of unions in spreading pay information,
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making this factor potentially relevant for other European economies. It is difficult to see

how EMU would affect this factor of rigidity.

Keynes’ explanation also nests two modern ideas of the sources of rigidity.

First is the behavioural nature of Keynes’ argument (employees ‘“care” about
relativities). More recent literature has emphasised that wage cuts may conflict with
social norms such as “fairness”, affecting morale and ultimately cutting productivity
(Akerlof, 1982; Akerlof and Yellen, 1990; Bewley, 1999). Again, it is difficult to

imagine the extent to which EMU could impact these considerations™.

Second, Keynes’ argument points to the idea of coordination failure. Wage cuts are
strategic complements, potentially leading to a situation with multiple equilibria (Ball
and Romer, 1991). With very large or very small shocks, adjustment and non-adjustment
respectively are not in doubt for the individual firms. In the grey area in between,
adjustment may be individually worthwhile only if it is general. Presumably, increased
macroeconomic variability would lead to more adjustments in this environment
(Calmfors, 1998), although this depends very much on the definition of ‘large’ in the

previous sentence.

%% Keynes regarded wage rigidity as a fact of life that institutional reform could do little to change. He
expressed such views even in the context of the Great Depression, in the Committee of Economists
appointed by the government. See Moggridge (1992) and Hicks (1974).
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The contracting approach
Contractual explanations provide an alternative view; these hold that rigidity arises from
the negotiation of wages at discrete points in time, and that agents choose contract length

optimally so as to equate its marginal costs and benefits.

Negotiations consume the scarce time of mangers and union officials and risk ending in
costly industrial conflict for both parties. On the other hand, long contracting periods
lead to additional variations in output, employment and profits given the inability to
adjust wages in the face of shocks. This source of rigidity takes its full importance when
considering that wage contracts are staggered (Taylor 1979, 1980). The relative wage
structure then comes to play a part in the contracting process and can considerably

increase the adjustment lag in the economy.

Insofar as macroeconomic variability increases under EMU, the marginal cost of wage-
contract duration increases, providing an incentive to reduce contract length. This
intuition has been more rigorously modelled in Calmfors and Johansson (2002), who
solve numerically a simple model for the choice of optimal contract duration. Under their
assumptions, EMU creates incentives for significant reductions in contract length,
leading to a large increase in price variability while failing to fully counteract the

increase in employment variability”'.

> Similar results hold when the wage flexibility choice is expressed as one over the optimal degree of
indexation (i.e. EMU strengthens the incentives for indexation).
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A closely related view of the causes of rigidity was recently spelt out in Mankiw and
Reis (2002), who posited that information diffuses slowly in the economy. This idea is
modelled by letting a proportion A of firms in each period obtain new information and
compute new optimal paths for prices on this basis, whilst the remaining firms continue
to base their decisions on outdated information®’. In our context, inertia would then
effectively arise because some wage setters are basing their current negotiations on
outdated expectations. Insofar as the microfoundations for such behaviour arise from a
trade-off between some costly activity (e.g. information acquisition) and its benefits in
wage setting, higher macroeconomic variability in EMU should provide further

incentives for information acquisition.

The bargaining approach

Holden (1994) placed the focus on the bargaining game behind wage setting and noted
that the options facing bargaining actors are not limited to agreement or costly conflict.
Indeed, a common practice is for production to continue with the same conditions as
under the previous contract; in some countries such a practice is mandated by law. A
consequence of this may be nominal wage rigidity, as moderate changes in nominal
demand will not make labour market conflict worthwhile for either party. Higher
demand fluctuations under EMU may thus lead to more frequent adjustments on this

count.

32 See Section 6.2 of Chapter 3 for a more detailed examination of this model.
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Overall assessment

Notwithstanding the above, Calmfors (1998, 2001) pointed out that there are also reasons
to expect higher nominal wage rigidity, should EMU usher Europe into an era of lower
inflation than hitherto. This would indeed provide an incentive for longer wage contracts

to be signed, for instance.

There are some empirical indications of the significance of this factor. Using US PSID
data, Card and Hyslop (1997) found that the spike at zero in the distribution of hourly
wage changes increases from 7% in a 10% inflation environment to 15% when inflation
falls to 5%, both for salary and wage earners. These are however large inflation changes,
and given the general emphasis placed on price stability in the Europe of the 1990s and
the Maastricht convergence criteria, the change in this respect should be minimal — not to
mention the fact that average Eurozone CPI inflation has actually been slightly higher

since the ECB took over.

One possible danger is that there will be an asymmetric development of wage flexibility
(Calmfors, 2001). Some of the explanations highlighted above focused on downward
wage rigidity, which suggests that this may be stronger than the upward variety. Recent
asymmetric indexation clauses in Spain and Finland may be seen as a reflection of this.
EMU could then lead to a development of flexibility that is skewed upwards. Temporary
upturns could then result in wage increases that are later problematic to reverse, thus

aggravating downswings.
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Our overall assessment, however, is that on the basis of the theories outlined above, it is
quite possible that EMU will lead to increased wage flexibility, although the strength of
the effect is in doubt. Empirical verification of this is a more complicated matter, and

will be dealt with econometrically in this study.

2.1.2  Real wage rigidity: sources and expectations

Mainstream economic theory provides several explanations for downward real wage
rigidity>®. This may be due to the impact of real wage levels on the mix of applicants for
vacancies when reservation wages are positively correlated with ability — a problem of
adverse selection (Akerlof, 1970; Weiss, 1980). Similarly, the level of real wages may
play a role in persuading workers to exert effort under conditions of imperfect
monitoring™* — a problem of moral hazard (Shapiro and Stiglitz, 1984). These stories are
not of great relevance here insofar as they do not affect the responsiveness of wages to

economic conditions, other than to place a floor to their possible levels.

Of greater relevance is Burda’s (1999) speculation that real wages would become more
flexible after EMU, reflecting his expectation of greater nominal wage flexibility coupled
with increased price rigidity. One reason for the latter is that cost pressures will primarily
arise from Euroland labour markets, thus decreasing the importance of the exchange rate
for pricing decisions. For small open economies, devaluations lead to marginal cost
increases that provide incentives for price adjustment, a mechanism whose relevance was

decreased by the formation of the Eurozone.

> These are arguments about real wages if we assume workers do not suffer from money illusion.
>* Speaking more rigorously, it is the unemployment thereby created that ultimately provides the
incentives.
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Overall, it seems reasonable to expect that real wage flexibility will increase in line with

nominal flexibility.

2.2 Guidance from the EMS and other pre-EMU empirical studies

Two cautionary warnings are in order before forming an expectation of labour market
developments under EMU from previous fixed exchange rate periods — most notably the

EMS experience.

First, realignments were possible within the EMS, thereby decreasing the need for a
break in wage behaviour. Indeed, small realignments frequently took place before the
dawn of the “hard EMS” era in 1987, after which no (voluntary) realignments were
implemented (Eichengreen and Wyplosz, 1993). In August 1993, following a series of
speculative attacks, the EMS widened its fluctuation bands to * 15%. As a matter of
fact, the implicit bands were actually much narrower than the official bands (Labhard and
Wyplocz, 1996), and overall the post-1993 system was characterised by considerable

stability. Nonetheless, it clearly falls short of the EMU experiment™.

Second, the presence of some exchange rate uncertainty, less-than-full capital market
integration and possibly lower “transparency” under the EMS system imply a smaller
impact than EMU on trade and product market integration. This suggests relatively less

pressure was being exerted on wages and in fewer sectors. More generally, EMU being

> Except for the Dutch Guilder/German Mark exchange rate, which operated within +/-1% bands.
® We note the devaluations of the Peseta and the Escudo, by 7% and 3.5% respectively, in 1995. This
constituted the last pre-EMU change in the parity grid.
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unique, the Lucas Critique applies with particular force (Lucas, 1976). It is likely

nonetheless that valuable lessons may be gathered from previous studies.

2.2.1 Country case studies

A number of country case studies have examined the link between exchange rate

arrangements and the flexibility of wages and prices (Eichengreen, 1998).

Two studies of small, open economies provide some encouragement. Focusing on
Ireland, Kremers (1990) finds evidence of credibility effects from the EMS when
modelling inflation expectations and using rational expectations: the coefficient on ERM
inflation gains weight, as the one on UK inflation becomes insignificant, and lagged
competitiveness becomes significant. Kremers further suggests that this in turn
moderated wage settlements (see also Giavazzi and Pagano, 1988). Such effects
underline the importance of controlling for expectations in our work. For Austria,
Hochreiter and Winckler (1995) argue that the hard currency strategy followed turned the
country into an OCA with Germany, and document how this went hand-in-hand with real
wage flexibility, allowing the fixed exchange rate to be maintained in the face of

asymmetric shocks.

Studies on the disinflationary experiences of two larger countries however provide little
support. For Italy, Gressani et al (1989) showed that the EMS played a crucial role in
disinflation over the 1980s by using conditional simulation on the Bank of Italy’s
econometric model but find small inflation precommitment effects. In the case of France,

Artus and Salomon (1986) found that German inflation entered significantly in the
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French nominal wage equation, but that its effect did not vary much over the 1980s as
would be required by credibility theory. The reduced influence of domestic variables

seems to point in the opposite direction, but the wage equation remains stable.

2.2.2  Multi-country econometric studies

In the context of the EMS, Artis and Ormerod (1991) distinguished between credibility
effects and changes in the structure of the wage setting mechanism, proceeding in two
steps. First, they modelled inflation expectations as an AR(4) process including relevant
dummies and argued that their results showed credibility effects in the cases of France
and Italy (German inflation switched to significance in those equations over the sample
period). They then used the predictors from this first step in a quarterly wage equation

with equilibrium correction form:

Adw=a+BAIw +B,EAIp+BXD, +BI(w/p) ,+BD, + it (38)

Where ‘I’ denotes the logarithm of variables, w and p are wages and consumer prices
respectively, XD is a proxy for excess demand (unemployment), t denotes a time trend
and D; is a sequence of dummy variables based on institutional information. Their
coefficients were essentially stable (although several years of “disturbance” were
excluded in the cases of France and Italy) except in the case of Belgium, which exhibited
a break in 1981. This reflected the disappearance of a previously significant time trend
and is interpreted by the authors as an “EMS effect”. The dynamics present are however
somewhat restrictive, miss important variables such as productivity and the tax wedge,

and the estimation is carried out with an imposition of dynamic homogeneity, which is
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arguably an excessively strong assumption. Furthermore, institutional changes are
controlled for through simple dummies®’, which can make one nervous when attributing
the break found to an ‘EMS effect’. Indeed, this was a period of intense institutional
change in Belgium, including a temporary elimination of indexation in 1981 and the
introduction of a ‘competitiveness norm’ in 1983. Whether such reforms can be credited

indirectly to ‘EMS pressure’ would necessitate a separate argument.

In a follow-up paper, Artis and Ormerod (1996) reconsidered their results and extended
their sample but maintained the same wage equation. They excluded the first oil shock
years from the analysis, arguing that they had biased the earlier results; this weakened the
evidence for a credibility effect, as only a marginal strengthening of the German inflation
term in the French inflation expectations equation remained. The authors also decided to
modify their dividing date between the ‘pre-EMS’ and ‘post-EMS’ periods from 1979 in
their earlier paper to 1983 — arguing that the real watershed in the counter-inflationary
evolution of the EMS only came at that point. The equilibrium correction wage equations
once again exhibited no strong evidence of coefficient changes except, as before, in the
case of Belgium. The authors accordingly concluded that there was overall little evidence
that the EMS had forced through structural changes in labour markets, except for
Belgium — although a detailed argument to support this interpretation of the break was

not provided.

°7 Institutional information was considerably more scarce at the time than it is now.
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Anderton and Barrell (1995) considered a wage equation derived from a theoretical
framework based on wage bargaining in the context of ten European countries. This is a
direct extension of earlier work presented in Anderton et al. (1992)®. Inflation
expectations were instrumented using the Pagan (1984) procedure. Their model is of the
equilibrium correction type, and a general-to-specific modelling strategy was adopted.

The authors used quarterly data and the following specification:

Alog(COMP/WORK) = a + b [log(COMP(~1)/ WORK (-1))
—log CEDITAX (~1) - APROD(~1)] + b,U(~1) + b,PE +

b, TWEDGE(-1) +[Alog COMP(-i),Alog EMP(-i), )
Alog HRSI(-i),Alog CED(-i), AU (-i), ATWEDGE(-i)]
COMP: Compensation of employees, HRSI: Hours index, manufacturing
whole economy CED: Consumers’ Expenditure
WORK: Person hours worked Deflator
EMP: Employees in employment CEDITAX: CED, adjusted for indirect
APROD: Backward moving average of taxes
output per person (in logs) TWEDGE: Tax wedge for direct (t;) and
PE: Expected inflation one quarter indirect (t3) taxes
ahead [log(1-£,)/(1+£,)]

There was evidence of significant structural change for the Netherlands (1979), Italy
(1982) and Spain (1986, towards the end of the sample) only. In Italy, the change made
both the unemployment and expectations coefficients significant, coinciding with the
dismantling of backward indexation, confirming the earlier results of Anderton et al.
(1992). In the Netherlands, the absolute value of the unemployment coefficient increased.
The authors made an assumption of rationality and constrained direct and indirect

taxation to have the same effect; this assumption however does not hold empirically, as

>¥ Note however that the specification in Anderton et al. (1992) did include a unionisation variable which is
missing from the later study.
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will be verified later in this chapter. Furthermore, as in Artis and Ormerod’s work,
institutional variables were omitted from the analysis and expectations were only
controlled for through a proxy assuming “rationality”. As a result, this makes it once
again difficult to claim the identification of instability as an EMS effect; in any event
there is little evidence of this, although the authors did speculate that the EMS may have

facilitated reforms in Italy.

Overall, despite a few positive results, the work on the EMS period can provide little
clear-cut support for the contention that labour markets are much affected by changes in
the exchange rate regime, at least over the time scale considered. Nonetheless, the

exceptional nature of EMU and improvements in methodology leave the issue open.
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2.3 EMU and labour market flexibility: econometric studies

More recent literature has directly focused on the degree of market flexibility in view of

EMU. Several approaches have been rehearsed.

First, Lo Cascio (2001) followed the VAR tradition, applying her model to eleven
European countries on quarterly data. She regressed the standardised effects of shocks on
output — obtained from a three-variable structural VAR (GDP, CPI, short-term interest
rate) — on a set of variables including measures of real wage rigidity and hysteresis, and
found significant positive coefficicents. The conclusion matches economic intuition and
theory, and underlines the role labour markets can play under EMU. However, given the
few variables used in the VAR and the time sample over which this reduced form was
estimated, the validity of the coefficients obtained can be questioned — a recurrent

criticism of VARs when structural change is ongoing.

A second approach has more appealingly relied on estimating wage equations in

equilibrium correction form.

Lauer (1999) highlighted the history of high wage inflation and the associated
competitive devaluations of Southern European countries. The author’s descriptive
analysis showed a tendency towards wage moderation in the years preceding EMU,
which she argued could be accelerated by monetary union. She estimated a wage

equation based on a simple ADL model in error-correction form, and found that a
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dummy Dgy characterising periods of relative exchange rate stability dampened wage

increases. Her model, based on annual data, was as follows:

Aw, =a,+aAp, + a,Ay, + a;AU, + a,Aw, , (40)
(W, = Gyg = AP,y = Ay —3U, =Dy )+ 6,

All variables except the unemployment rate are in logarithms and y denotes labour
productivity. Her estimates showed significant money illusion in the long run solution,
which may be due to omitted variable bias from not controlling for the tax wedge in her
equation. Furthermore, actual labour productivity was used rather than the trend thereof,
which would arguably be more appropriate. Structural change was controlled for by
simple dummies without considering breaks in slopes. However, although her particular
estimates are open to criticism, her descriptive argument does correctly highlight
Southern European countries as an especially relevant population for EMU-related
structural breaks — a priori, certainly more so than countries such as the Netherlands
which have maintained a credible peg with the DM for over two decades. Significant
effects in the case of the latter would be strong evidence for the claim that monetary

union has added value with respect to fixed exchange rate regimes.

Scheremet (2000) considered an error-correction model over the period 1979-1997 for
the acceleration of wages, which included price, trend productivity and unemployment
variables. The degree of differencing was selected to ensure co-integration, and the
specification allowed for hysteresis effects in unemployment — although these will tend
to be confused with short-run unemployment dynamics. Concretely, Scheremet used the

following equation:
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Ath,i = 'O,i + a1,iA2pz,i + aZ,iA2qt,i +a;; (I-7, )Ut,i +a; yZAUt,i (41)
-4 [Awt—l,i - l,iApt—l,i - alz,iAqt—l,i] +E&;

All variables except the unemployment rate are in logarithms. As in Lauer (1999), the tax
wedge term was omitted, which may help explain some of evidence of non-neutralities.
The author found significant heterogeneity among the countries considered in terms of
their long-run productivity effects, price effects, unemployment effects and hysteresis, as
confirmed by Wald tests of coefficient restrictions. Structural breaks were detected for
Portugal (1988) the UK (1988) and the Netherlands (1985), the former two being of
minor importance according to a Chow test. The Dutch break notably implied increases
in the magnitude of the unemployment and productivity coefficients. The author further
argued that the wage process changed in Italy in 1993 due to the elimination of the Scala
Mobile™ and increased bargaining coordination, despite insignificant test results.
However, there appeared to be little overall evidence of appropriate labour market

changes ahead of EMU.

Barrell and Dury (2001) considered a quarterly equilibrium correction specification for
the real producer wage which included both forward- and backward-looking consumer
price deflator (CED) terms; these were assumed to matter only in the short run. In
contrast, the long-run was specified in terms of the real producer wage (W/P) and

featured unemployment and productivity (with homogeneity imposed for the latter):

>’ The Scala Mobile was the Italian wage indexation system. Please refer to Section 4.1.1 for a discussion
of these arguments.
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W 4 4 W 4 4
Aln(?) —a+ 2 BAICED, , + 2 yA ln(?)t_l. +(1- 2 B+ 2 y)AInCED, ,,
i= i= i= i= (42)

+AU | + e[ln(%) - In(Prod)], ,
Inflation expectations were obtained through instrumenting future inflation, and a
general-to-specific modelling strategy was adopted. The imposition of both dynamic and
long-run homogeneity may be considered unnecessarily restrictive. Furthermore, the
assumed lack of relevance of the CED in the long-run is a strong assumption on the
weakness of unions that one might hesitate to impose given the sample period covered.
We also note that the model omits tax wedge terms, which is consistent with their
insignificance in Anderton and Barrell (1995); however, that finding was suspect due to
the constraint imposed on the tax variables discussed earlier. Consequently, their
omission from this equation may have biased the results. As in Scheremet (2000),
countries were found to differ significantly, notably in their speed of adjustment,
unemployment effects and degree of forward-lookingness — although some country
groupings were statistically acceptable. The authors found evidence of structural change
in Germany after reunification (1991), with the moderating role of unemployment
increasing, for Italy (1993) — explained in terms of the abolition of the Scala Mobile —

and for Spain (1987) after it joined the ERM.

Finally, Cadiou et al. (1999b) considered a quarterly model for the wage rate in
equilibrium correction form including the GDP deflator (P), consumer prices (Pc),

productivity (Q/N), unemployment (U) and a dummy for ERM participation (ERM):
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Aln(W,)=a, +(1-b, -b,) ) AIn(W,_)+b,Aln(P,)+ b, AlIn(P,_,)

+c,Aln(Pc, - P,))+c,,Aln(Pc,_, - P, )

+d,Aln(Q, /N,) +d,,Aln(Q, /N, ;) (43)
+e,AU, +e, AU, +s,ERM,

it-1
- (W, /B,_)-In(Q,_, /N, )-gU,_)
Consistent with the other studies, the authors found significant differences across
countries in terms of the speed of adjustment, the short and long-run responses to
productivity and the long-run unemployment effect. An equation based on the
employment rate produced broadly consistent results. After a simulation exercise on this
basis, the authors reached the conclusion that these differences should not be problematic
in terms of asymmetric developments, yet that flexibility is too low to compensate for the

loss of the national monetary instrument. No breaks were mentioned in the study.

A third and final approach in the literature has been to use panel data without equilibrium

correction.

Guichard and Laffargue (2000) based their specification on a 2-year staggered contracts
bargaining model over expected wages for sixteen OECD countries. Their wage equation
(annual data) also included productivity (Y/E), a measure of the tax wedge (WDG) and

unemployment (UN):

ln(VVt) =W, + W, [7 ln(Yt_1 /Et_l) +(1-7r) ln(Yt /Et)]
#,[rIn0FDG, )+ (1= ) I0VDG )]+ w[rInUN, ) + (A=) In@N)]
srgIn(B_)+ (- I(B) 4 r(- (B + 1=, 410 D
+rE

o+ (1- 2r)gt’1 +7E,,
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This was found to perform poorly, leading the authors to argue that unemployment was
an inadequate indicator of labour market tensions and to replace it with the employment
rate. The authors adopted a panel approach and found that the best model had country-
specific employment and productivity coefficients. Their specification unfortunately
omitted the change in the unemployment rate, which is important for general dynamic

and hysteresis considerations, and the possibility of structural breaks was not considered.
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2.4 Interim conclusion

Having surveyed the relevant literature, a few general remarks are in order.

First, we note that although nearly all of these studies claim the intellectual heritage of
Layard et al. (1991) as background, few seem to embrace its full implications. Most
notably, institutional variables which are so prominent in this framework are absent from
these empirical models (such as measures of union bargaining power). This may be
expected to bias coefficients. Controlling for institutional changes will prove especially
crucial if we intend to claim with some robustness that a given structural change in
flexibility coinciding with the introduction of EMU (if any) is not simply picking up

institutional change.

Second, with a laudable exception, the implications of the multi-sectored structure of the
economy are ignored (Cadiou and Guichard, 1999a). One important distinction is that
between the public and private sectors. The public sector does not today serve as a
reference for private wage bargaining in our sample of EU countries any more®’, but may
nonetheless matter through other channels. For instance, the use of aggregate data may
lead to downward-biased estimates of productivity effects due to the softer budget
constraint facing the public sector. Similar biases can be expected in other coefficients,
such as those corresponding to unemployment or those capturing adjustment dynamics.
The significance of this distinction is likely to differ across countries, as public sector

employment accounts for between 14% (Netherlands) to 35% (Sweden) of the total in

% This was not always so. For instance, in Italy the negotiations for wages in public enterprises were often
pace-setting for the rest of the economy prior to 1990 (Ochel, 2000).
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Europe. It cannot however be dismissed ex ante, especially for purposes of cross-country
comparisons. It is a factor that should be kept in mind when interpreting coefficients, and

will be mentioned further below.

A similar issue arises with respect to the “informal sector”. According to the European
Commission (1998) — and depending on the method used — the sector would constitute
between 7% and 19% of total employment in the EU. This will be a source of
measurement error. Most notably, the unemployment rate will fail to reflect the true
underlying labour market tensions, as people counted as unemployed will find
employment in the informal sector, thus failing to exert downward pressure on wages.
This would in turn bias the unemployment coefficient downwards (Cadiou and Guichard,

1999a).

Third, dynamic homogeneity has sometimes been imposed but is unnecessarily
restrictive. It is indeed easily conceivable and empirically verifiable that workers are not
always fully compensated for inflation in the short run through wage changes. Long-run
homogeneity is a much more plausible restriction to impose, as we would not expect to

see any money illusion then.

Fourth, and perhaps most importantly, previous studies have either relied on proxying for
inflation expectations, on rational expectations or altogether avoided the issue.
Expectations are perhaps the most crucial problem in studying structural changes arising
from a regime shift such as EMU. Controlling for their changes appropriately is essential

before forming a judgement on whether the wage setting mechanism has undergone
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changes itself. The issue cannot be ignored. Indeed, any instability found would

otherwise run the risk of being misinterpreted, for instance.

Among the studies surveyed above, those attempting to control for expectations all relied
on an assumption that expectations were consistent in some form or the other. Tests for
stability were therefore, in reality, joint tests of this hypothesis and the hypothesis of no

structural change (Anderton and Barrell, 1995, footnotes 10, 11; Chan-Lee, 1980).

Rational expectations are clearly too much of a heroic assumption to endow agents with
in the present context. This hypothesis holds that “expectations, since they are informed
predictions of future events are essentially the same as the predictions of the relevant
economic theory” (Muth, 1961). In this view, agents’ subjective expectations of
economic variables coincide with the objective mathematical conditional expectations of
those variables: agents know the true underlying model of the economy and use it to
inform their expectations. In a stationary world, this requires that agents condition their
expectations on the correct information set I; and have knowledge of the complete joint
distribution of all variables in the economy, which is a demanding enough proposition.
However, in a non-stationary world, agents also need to know the shape of that
distribution in the future (Clements and Hendry, 1999), as is made clear mathematically

through subscripting:

EQro 1) = [ 2% fro(z 1)z (45)

Were such an assumption to hold, this chapter would effectively be irrelevant, as both the

author and the readers would have known in advance whether a structural break would
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occur due to the euro, and the commonality of forecast failure would be inexplicable.
Arguments for rational expectations in terms of ‘as if” behaviour or convergence to them
through learning processes fail in a non-stationary world. Furthermore, they have been
rejected by the data both directly (e.g. Roberts, 1997) and indirectly (Ericsson and Irons,

1995) — see Chapter 3 for further details on this point.

Accordingly, we choose to rely on the inflation expectations measure developed in
Chapter 1 on the basis of EC Consumer Survey data, and shown to be “optimal” among

the set of quantification methodologies considered.

3 ECONOMETRIC SPECIFICATION

3.1 Theoretical foundations of our wage equation
In this section, we will propose a wage equation with an equilibrium correction
specification. Such an econometric model has an attractive interpretation in terms of a
long-run equilibrium and short-run dynamics. Accordingly, we will divide our theoretical
framework in the same way, following Moghadam and Wren-Lewis (1994). In long-run
equilibrium expectations are by definition verified, and so we will ignore them in our
theoretical discussion for that time scale. They are however of crucial importance in the

short-run.

3.1.1 Long-run determinants of wages

We consider a model of bargaining between firms and unions. Although there has been a

tendency for union membership to decline in several countries, coverage rates are still
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high and indeed exceed 75% of the workforce in most EU countries (EIRO, 2002a).
Given this framework, we have in mind a long-run equilibrium solution for the economy

of the following form:

w - o 4, _Dby_.2Y
(L+2)[1+ 5 1o (-6-—)=( ") (46)

c 2 c c

W denotes wages; p. and p respectively denote consumer and producer prices; t1, t2 and
t3 respectively denote the employment, direct and indirect tax rates; (Y/L) denotes
productivity; b denotes unemployment benefits; and 3 represents the relative bargaining

power of unions versus firms (1-p).

It is possible to arrive to an equation such as (46) through a number of different routes. A
possible microfoundation would be a right-to-manage model in which firms and unions
bargain according to the Nash bargaining paradigm (for details, see Moghadam and

Wren-Lewis, 1994; Curto Millet, 2004).

Economic theory suggests that several variables are implicit in this specification. The
probability ¢ of becoming unemployed will be related to the unemployment rate in the
economy UN. The relative bargaining power of unions and firms £/1- £ may depend
on union density UDENS, bargaining coverage ACOV and employment protection
legislation EPL. The ratio of producer to consumer prices p/p. will be a function of

import prices pm and indirect taxes t3.

Augmenting (46) by such considerations yields the following log-linearised equation:
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W(1+t)) )=a,+a, InUN+a,In( E ytasIn(1-t,))+a,In(1+t;)+aIn(Y/L)
P. P.

In(
(47)
+ aéln(pi)Jra7 InUDENS +agIn ACOV +a,In EPL

p

C

A more general model with several periods would take into account the possibility of
prolonged unemployment, which matters as benefit systems differ in their generosity
over time. This will be incorporated into our empirical specification, through a benefit
duration index BD. Furthermore, since this model represents the bargaining of one
representative firm and union, it fails to capture the aggregate impact that “bargaining
coordination” (variable COORD) would have. This will also be part of the empirical

specification, and its importance is discussed in Section 3.6.3.

3.1.2 Dynamics of the wage equation

We adopt a staggered contracts view of the labour market to inform our dynamics.
Namely, different groups of workers bargain their wages at different points in time, in
such a way that their contracts overlap. Such a framework has the capability of
generating significant nominal inertia, even under an assumption of rational expectations
(Taylor, 1979, 1980). A criticism of such models is their lack of microfoundations for the
existence of long-term contracts. Microfoundations are however not our concern here, as
for our purposes it only matters that such contracts do exist in practice. In any event, the
justifications in terms of, for instance, contracting costs and coordination failures are

many (Phelps, 1990).

We show the implications of this framework by considering a situation in which at every
quarter, one quarter of (otherwise identical) workers negotiate their annual contracts
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(Moghadam and Wren-Lewis, 1994). Assume that each group seeks to achieve the same
desired level of the real wage w*; for each period t. So for group 1 negotiating at t, for

instance, the following relationship holds:

3 1

2 P;;; (48)
t+i

=W,

Given that wages are set annually (W1 w! 3) this implies:

t+1

I, o« 1
=221nwt+i+121n3i’jp (49)

The other groups will have similarly negotiated in periods (t-1)...(t-3). Aggregate

nominal wages are therefore given by:

4
InW, = 12 Inw/
4

= i[lln P+ %ln P+ %111 P +In P + %ln P77+ %ln Py + iln P?
—Inw_, + ilan2 + iwm +W + ilnwt*_1 + ;lnw +—w ] (50)

t+3

= %[ln P +2In Py +3In PP +4In P +3In PP +2In P +In P°Y

* * * * * * *
+Inw,;+2Inw,, +3w,,, +4w, +3lnw,_ +2Inw,_, +w,_,]

Thus, the wage is shown to depend on a combination of forward and backward elements

in prices and desired real wages.

The framework above sets out clearly some of the dynamic implications of a staggered
worldview whilst retaining the advantage of expositional simplicity. Richer models have
been built by Taylor (1979, 1980), who considers the effects of the relative wage

structure on the contract being negotiated (x;). In particular, he makes wages depend on
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the settlements reached by other bargaining groups, both in the past and in the future,
weighted by the amount of time these settlements overlap with the contract being
negotiated. Wages also depend upon the expected state of excess demand (y) over the
contract’s lifetime. Taylor’s (1980) model can be written:

=be +Ebsxfi‘§+— 3504 (51)

§=

Yy, ==Pp,+v, (52)

The Taylor framework exhibits the same symmetric structure of forward/backward prices
as the Moghadam and Wren-Lewis version. It however displays an even greater degree
of inertia as the symmetry is centred around the lagged price level, because of the

‘overlap discounting’ applied to future contracts (Anderton et al., 1992).

‘Desired real wages’ can be postulated to depend upon the tax wedge, unemployment,
productivity and institutional variables. However, it is unlikely that institutional changes
(which tend to occur gradually, and over long time periods) will have much effect in a
short-run horizon. A strict implementation of the framework above would however
require modelling the structure of desired real wages both in its backward and forward
components. This is not a straightforward issue. On a practical level, data on all such
expectations are simply not collected. Moreover, little guidance is available as to whether
it is more sensible to model tax wedge expectations, for instance, as rational or static
(Moghadam and Wren-Lewis, 1994). The literature has, accordingly, largely ignored the
issue. We will make the reasonable conjecture that although there are circumstances in

which forward-looking elements of the above variables may matter, they are not likely to
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be important for European countries at this point in time. For instance, expected
productivity increases are likely to have been an important driving force of wages in a
fast-growing economy such as that of Japan during much of the second part of the last
century, with workers coming to expect certain rises in living standards. Even without
data on such expectations, these effects might be reasonably well-captured by a linear
trend, for instance. Our general argument is therefore that we do not expect such
forward-looking components to be important, but that if this were wrong, it would be

apparent through evidence of misspecification and could be corrected.

3.2 The empirical wage equation

Our wage equation has an equilibrium correction form and is a synthesis of the
theoretical strands presented above. Indeed, its short-run dynamics are informed by the
staggered contracts approach®', whilst its long-run solution arises from the Nash

bargaining model proposed earlier.

We refrain from imposing dynamic homogeneity upon the equation ex ante, as there is
little reason to believe that in the short-run workers will fully adjust wages to price
changes. A homogeneity proposition is however much more reasonable as a feature of

the long-run equilibrium implied by the model, and will be implemented.

The resulting wage equation was already presented in Chapter 1. It is reproduced here for

convenience in Table 27, and so are the relevant sign priors (Table 28).

% The wage equations accordingly condition on inflation expectations terms derived from surveys, and as
such subject to sampling error. The standard errors associated with these coefficients do not take account
of this, and could be refined via a bootstrap procedure. However, as only one variable is affected, it is
unlikely to have an important effect on the results.
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TABLE 27: WAGE EQUATION STRUCTURE

Aln COMPTH, = & + a,INFLEXP,,, + a,INFLEXP,

“1us3 + @ INFLEXP,
+a,INFLEXF,_; ,,, + a,INFLEXF,_,,

+bAICPI, + b,AICPI, | + b,AICPI, , + b,AICPI,_,
+¢,Aln COMPTH, | + c,Aln COMPTH, , + c,Aln COMPTH,_,
+c,AlInCOMPTH, ,+d AInU, (53)

+e [ln(COj\I/[.ﬂ)I_1 - fiInPRODIT, ,

=2,t+2

—h In(1-ITAX), , —i In(1+ CTAX), ,
-jyInU, -k InBRR, | -1, In ACOV, , —m InEPL, ,
-n,InUDENS, | -0,In BD, , — p,In RELPMPC, | — g, In COORD]

COMPTH: Hourly compensation of BD: Benefit duration index
workers ACOV: Collective bargaining
INFLEXP: Inflation expectations coverage index
PRODIT: Trend productivity UDENS: Net union density
ITAX: Income/direct taxation EPL: Employment Protection
CTAX: Consumption/indirect Legislation index
taxation RELPMPC: Ratio of import to consumer
U: Unemployment prices (Pm/Pc)
P.: CPI, All items COORD: Bargaining coordination
BRR: Benefit replacement rate index

TABLE 28: COEFFICIENT SIGN PRIORS

CORE VARIABLES

a, =0 forall i

Higher inflation expectations should be reflected in higher wages. The magnitude of the
coefficients should also be in line with the dynamics of the dependent variable.

b, =0 forall i

More inflation in the recent past should be expected to lead to a compensating adjustment
of nominal wages, if such inflation was not reflected in the previous wage contract.

¢, <0 or 20

Eq.(53) is constructed in first differences rather than the fourth difference A,¥,. Given

that our measure of inflation expectations has a yearly horizon, if the data were best
described by a fourth order difference, we would have:

AW, = [(x)) < AW, = =AW, = AW_, =AW, + f(x)

for all i
With x; the vector of explanatory variables. In this case, ¢; < 0. This argument does not go
(variable) | hrough if we actually choose to express the dependent variable as A M., or if the
dynamics are genuinely quarterly. In such cases, positive coefficients should be expected,
as higher previous settlements could cause present ones to be inflated to preserve
relativities. We let the modelling process determine the appropriate order of differencing.
d <0, /<0 Higher unemployment should lead to wage moderation in bargaining.

130




of the model, and significant to demonstrate cointegration.

restriction would be the value one.

WEDGE VARIABLES

wage®”. The way this is coded, we expect a negative sign.

wages”. The way this is coded, we expect a negative sign.

The net price received by the firm is affected by import prices of inputs.

INSTITUTIONAL VARIABLES

lead to tougher union bargaining. See also Shapiro and Stiglitz (1984).

[ =0 i .
! and higher wages through tougher bargaining.
m, = Employment protection legislation reinforces union bargaining power.
n = Higher net union density reinforces union bargaining power.
g <0 Higher coordination leads in the end to wage moderation due to internalisation of

externalities (see Calmfors and Driffill, 1988)*".

Before turning to the econometric approach adopted in this study, we should mention an
identification issue relating to the coefficient on inflation expectations, which has been
raised in the New Keynesian Phillips Curve literature (Ruud and Whelan, 2001). In that
context, it was noted that expectations respond to developments (e.g. oil shocks) which
also raise prices and wages in backward-looking models of markup pricing, complicating
inference regarding the degree of forward-lookingness. This would suggest in our context
that prudence be exercised with regard to interpretations relying on the level of the

inflation expectations coefficient.

62 This shifts the Bargained Real Wage (BRW) curve up in the Carlin and Soskice (1990) framework.

% This shifts the Price Determined Real Wage Curve (PRW) down in the Carlin and Soskice (1990)
framework.

6 Experimentation in the context of Curto Millet (2004) showed that it was difficult to evidence a ‘hump
shape’ relationship on the basis of this data. On balance, and given this constraint, the discussion in Section
3.6.3 and the institutional information on coordination in European countries would lead us to expect a
negative relationship.
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The EqCM coefficient. It should be negative, showing adjustment to long-run equilibrium

Higher trend productivity should have a positive effect on real wages; a plausible

Direct/income taxes make workers demand higher wages, as they target the post-tax

Indirect/consumption tax rate increases widen the gap between producer and consumer

Higher benefit replacement ratios and duration make unemployment less unpalatable and

Higher bargaining coverage of unions implies a smaller competitive part of the economy




3.3 Econometric approach

We adopt a General-to-Specific (Gets) modelling strategy, as advocated by Hendry
(1995). The intellectual basis for this is the theory of reduction, which describes the
conditions under which the actual (and complicated) Data Generation Process (DGP) can
be reduced to a representation based on a (transformed) subset of the original variables
with no information loss. That is, the process is such that everything about the parameters
of interest can be learnt through the latter representation — termed the Local Data

Generation Process (LDGP) —, which we seek to recover.

The Gets approach then consists in formulating a General Unrestricted Model (GUM).
This is the most general model that can be postulated initially, on the basis of the current
sample of data, previous empirical research as well as theoretical, institutional and
measurement information. The GUM should contain as a special case the parsimonious
representation at which the modelling exercise aims. A requirement for the GUM is that
it be congruent, matching the data in all measured respects (e.g. homoscedastic,
innovation errors) and is checked by testing for misspecification. A process of

simplification can then be engaged, checking for congruence at every step.

The empirical model of Eq.(53) is essentially the ‘skeleton’ of our GUM. It embodies the
theoretical contributions of the bargaining and staggered contracts literature and extends
the past empirical work described in Section 2 by controlling for expectations and

institutional variables.
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Momentous advances have recently been achieved in what regards the process of
simplification from the GUM to the final model, and have been enclosed in the PcGETS
package as an algorithm (Hendry and Krolzig, 2001). PcGETS delivers a principled way
to carry out multi-path simplification that is surprisingly free of ‘pre-test bias’ problems,
selecting a final model on the basis of encompassing considerations®. However, we
choose not to follow this approach for the present modelling. Indeed, PcGETS considers
zero-type parameter restrictions, whereas we may be interested in other possibilities,
such as moving average restrictions (Aron et al., 2004). These can often yield more
economically interpretable outcomes. A relevant example would be the moving average
restriction Moghadam and Wren-Lewis (1994) impose on the structure of their inflation
expectations terms ex ante on the basis of theory, and we may be interested in verifying
whether our data support this. Furthermore, the version of PcGETS available at the time

of writing did not yet allow for the possibility of sign restrictions.

We instead apply a ‘Bayesian approach’ informally, in the manner of Aron et al. (2004).
Emphasis is placed on the long-run solution providing sensible results, leading us to
impose the restrictions arising from economic theory detailed above if required. The lag
structure of the model is essentially data-determined. The temporal position of the EQCM
is informed by the short-term inflation dynamics, as negative short-run coefficients of the
same magnitude as the speed of adjustment coefficient may suggest the need for a

specific lag. For instance, referring to Eq.(53), if ¢ =b, =b,, this would suggest an

EqCM lagged three times®. We are also especially attentive to the possibility of
q 28 p y

% If encompassing reductions are exhausted and multiple terminal models remain over the iteration,
information criteria are used instead. For details, see Hendry and Krolzig (2001).
% This restriction is taken to be indicative of a more general condition holding for the other EQCM terms.
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restrictions that would suggest fourth difference effects in the dynamics. For instance,
b, =b, =b, =b, would suggest a A /CPI, formulation. Such effects may be interpretable

as the consideration of inflationary changes since the last negotiations in a framework of

yearly bargaining, for example.

The nature of certain variables in the equilibrium correction term makes them clearly

integrated, and for standard inference to hold we would require them to cointegrate. This

will be signalled by a significant coefficient for the speed of adjustment term e,, whose

distribution is non-standard but relatively close to a Student t-distribution (Hendry and

Juselius, 2000).

Arguably, the model presented in the previous section could be further generalised,
notably through additional delta effects. In the actual modelling, further such lags have
been considered (e.g. for the unemployment variable). Other delta effects (e.g. for
institutional variables) were not considered, as theoretically they appear to be more
naturally features of the equilibrium rather than short-run influences on the wage bargain.
These considerations were reinforced practically by the limited sample sizes at our
disposal, and the empirical fact that many such variables hardly vary in the short-run,

making such effects almost certainly irrelevant in a quarterly model such as ours.

3.4 The time aggregation problem

The time aggregation problem arises when the data used to describe a process have a
lower frequency than that of the original process itself. Consider the following process

referring to a monthly frequency:
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AlnW =az, +¢, (54)

Suppose that only data at the quarterly frequency are available. Given that:

AsInW, =a(z, +z,_+z,,)+€E +E_ +€,

— _ (55)
=az, +§
This has implications for an equation in quarterly differences:
(InW, +InW,_, +InW,_))-(InW, . +InW,_, +InW, ;) (56)

=a(Z,+Z,,+Z,_,)+[E, +E,_ +E_,]

Thus, the error term would display serial correlation with a moving average structure.

The data we have collected are quarterly in nature. Given the bargaining framework we
presented earlier, we expect that this should match the frequency of the process we are
trying to model, and time aggregation issues should not be problematic. However, it will
be important to test this assumption by verifying the white noise properties of the

residuals. This will be systematically carried out in Section 4.1.

3.5 Correspondence between measures and concepts

An important question regarding our empirical implementation concerns the extent to
which the coefficients earmarked for a possible structural break correspond to the
concepts they purport to measure. This does not seem problematic with the ‘speed of
adjustment’ coefficient, for instance, which has a clear meaning in an equilibrium
correction framework. Real wage rigidity, on the other hand, can be measured in a

number of different ways.
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An alternative to the type of measure we employ has been proposed by Blanchard and
Quah (1989) and notably used in our context by Vifals and Jimeno (1996) and Berthold
et al. (1999). The approach consists in combining a labour market model of the Layard et
al. (1991) type with a Structural VAR approach (SVAR). The advantage claimed is that it
is not only the current effect of variables that is then taken into account, but the whole
adjustment process, as the impulse response function serves to compute an index of real

wage rigidities.

Berthold et al. consider a VAR modelling the change in real wages and unemployment®’.
A distinction is made between technological shocks and wage-push shocks, the
identifying assumption being that wage-push shocks have only temporary effects on real
wages. Three further assumed restrictions enable the extraction of the pure shocks from
the VAR residuals, allowing the authors to compute the measure of real wage rigidity

implied by the model.

Several issues are however particularly problematic in this approach. First, the
identification scheme is (as often with such models) open to criticism due to its ad hoc
nature - is the distinctive feature of ‘technology shocks’ their permanence? Furthermore,
the data contain many more ‘shocks’ than the two singled out here, some of them
completely trivial and unrelated to either technology or wage-push shocks, such as
measurement error. Second, VARs being reduced forms of the system of economic

relationships, their stability is clearly conditional on the sample used (time period,

%7 They also consider a VAR comprising the change in the real wage and the change in unemployment due
to order of integration issues.
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countries etc.), and would be most inappropriate in a study focusing on stability such as

this one.

In light of these shortcomings, we will maintain the approach outlined earlier. Not only
does it appear to be more robust, but the EQCM structure enables insight into the

dynamics of real wage rigidity all the same.

Another word of caution relates to the interpretation of the unemployment coefficient, as
its relationship with actual flexibility is not fully monotonic. Indeed, in an extreme case,
perfect wage flexibility would absorb shocks instantaneously such that unemployment
remains constant and unemployment appears insignificant in the wage equation despite
there being a clear relationship between the two (Goubert and Omey, 1996). The degree

to which this argument applies is unknown, but likely to be of limited significance.
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3.6 Data description and motivation

In order to draw sensible conclusions regarding the stability of wage equations, it is
essential to be using the right data, and for these data to be of high quality. This section
defines the variables used and explains the data work behind our study. The variables fall
into three broad categories: (a) General macroeconomic variables, (b) Wedge variables

and (c) Institutional variables.

3.6.1 General macroeconomic variables

Hourly Compensation of Workers (COMPTH)

The dependent variable in our specification is the hourly compensation of workers in the
economy. This is computed on the basis of the (quarterly) aggregate compensation of
employees from the OECD’s Economic Outlook 77. The OECD defines employee
compensation as:

“All payments by resident producers of wages and salaries to their employees, in kind
and in cash, and of contributions, paid or imputed, in respect of their employees to social
security schemes and to private pension, family allowance, casualty insurance, life
insurance and similar schemes.”

The absence of Italian data from the electronic database attached to the OECD’s
Economic Outlook 77 led us to rely on those present in the Economic Outlook 76. This is
without consequence for the sample length available for Italy in our regressions. For
Spain and Belgium, quarterly data on this dimension are unavailable from the Economic
Outlook and were sourced from the OECD’s Quarterly National Accounts. The sample in
the case of Belgium was limited to 2003q2. Subsequent values were extrapolated
according to the growth rates of the (non-truncated) annual data. As could be expected,

German data are only available from 1991 onwards.
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To obtain the aggregate compensation of workers from these data (therefore including
both employees and the self-employed) we follow Batini et al. (2000) by assuming that
the productivity of self-employed workers is the same as that of employees on average.
We can then obtain a measure of the compensation of workers by multiplying the OECD
figures by a factor A; = (E; + SE;)/E,, where E; is the number of employees and SE; the

number of self-employed.

Total hours worked in the economy can be extracted from the OECD Productivity
Database®. This database contains the average number of hours worked in the year per
worker and a consistent measure of employment in the economy, allowing the derivation
of total hours worked. The fact that the data are available on an annual basis should not
be excessively problematic given the gradual behaviour typical of changes in this
series””. The hourly compensation of workers can then be derived by dividing the
aggregate compensation measure by the total number of hours worked in the economy.
Figure 14 plots these data in the case of the Eurozone countries in our sample, and Figure

15 does the same for Sweden and the United Kingdom.

% This data is compiled and made consistent by the OECD. A number of other sources are used: the OECD
Employment Outlook, OECD Labour Force Statistics, OECD Annual National Accounts and a number of
national sources. For details, refer to the Statistical Annex of the OECD Employment Outlook (2004a) and
https://www.oecd.org/LongAbstract/0,2546,en 2825 30453906 29861101 1 1 1 1,00.html

% However, if business cycle effects caused hours worked to vary within the year, it is possible that the
measurement error would correlate with cyclical terms in the regression — the unemployment variable. The
results obtained do not suggest any obvious cause for concern, as the coefficients appear to be reasonable.
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FIGURE 14: WORKER HOURLY COMPENSATION IN EUROS, EUROZONE
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FIGURE 15: WORKER HOURLY COMPENSATION, SWEDEN (SEK) AND UK (£)
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Productivity Trend (PRODIT)

These data are based on a Productivity Index referring to the whole economy, sourced
from the OECD’s Economic Outlook No 77. It is computed as the ratio of an output
measure and the number of employed individuals. Thus, it is potentially sensitive to
changes in working time. The series consists of quarterly data for all countries, except for
Spain and Belgium. For those two countries, only annual data are available in the
Economic Outlook 77. Semi-annual data are available for both from the OECD’s
Economic Outlook 73 up to 2003s2; subsequent values are extrapolated on the basis of

the annual data in the Economic Outlook 77.

It is reasonable to expect that short-term variations in productivity will not overly impact
wage bargains and that consequently the productivity trend is the more relevant measure
in this case. Thus, we derive our productivity measure by applying a Hodrick-Prescott

filter with lambda parameter 1600 "° to the productivity index provided by the OECD.

Consumer Price Index, All Items (Pc)
The consumer price index employed concerns all items and is provided by the OECD

Main Economic Indicators database. Graphs of inflation are provided in Appendix 1.

" This is a standard choice for a series with quarterly frequency (e.g. Hodrick and Prescott, 1980, 1997).
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FIGURE 16: PRODUCTIVITY TREND INDEX, BY COUNTRY
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Unemployment (U)

The OECD’s Quarterly Labour Force Survey provides quarterly data on standardised
unemployment rates (SUR). The OECD has adjusted these data to ensure comparability
over time and to conform to the guidelines of the International Labour Office. For these
reasons, it is used wherever possible in this study. In the case of Italy, however, such data
are only available from 1982q1, which does not offer sufficient backward coverage for
the sample period we wish to use. In this case, data compiled according to the national

definition are used and sourced from the OECD’s Economic Outlook 77.

142



FIGURE 17: STANDARDISED UNEMPLOYMENT RATES, BY COUNTRY
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3.6.2 Wedge variables

Regarding the tax variables, we adopt the definitions used in Bell and Dryden (1996),
Nickell (2003) and Nickell and Nunziata (2001) to quantify the components of the tax
wedge that will be relevant for our purposes. Our data in this respect are an extension of
the CEP-OECD dataset. The underlying data are taken from the OECD Revenue

Statistics and OECD Economic Outlook 77.

Income Tax Rate / Direct Taxation (ITAX)

The direct tax rate is obtained as:

max < eI (57)
HCR
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Its components are employees’ social security contributions (WC), income taxes (IT) and
household current receipts (HCR). The WC variable is only available on an annual basis
(from the OECD’s Revenue Statistics); the IT and HCR variables are available at a
quarterly frequency from the OECD Economic Outlook 77, except in the cases of

Belgium, Italy and Spain.

FIGURE 18: DIRECT/INCOME TAX RATE (%) 1970Q1-2005Q4
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Consumption Tax Rate / Indirect Taxation (CTAX)

The indirect tax rate is obtained as:

crax = X =58 (58)
CcC

That is, indirect taxes (TX) minus subsidies (SB) divided by private final consumption

expenditure (CC). These variables are all available at a quarterly frequency from the
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OECD’s Economic Outlook 77, except in the cases of Spain, Belgium and Italy where

only annual data are available.

FIGURE 19: INDIRECT/CONSUMPTION TAX RATE (%) 1970Q1-2005Q4

BEL DEU ESP
<
™ -
N w
— M
FRA GBR ITA

<|‘._

(V)._

|
%

ﬂ:_

~

T T T T T T T T
1970q1 198091 1990g1 200091 197091198091 19901 2000q1
time
Graphs by cty

Ratio of Import to Consumer Prices (Pm/Pc) (RELPMPC)

CPI is as defined above and includes all items. The index of import prices refers to all
goods and services, and is extracted from the OECD’s Economic Outlook 77. These data
are available at a quarterly frequency for all countries except Spain, which only has
annual data available. It was found that the most satisfactory resolution of this issue was
to use quarterly data from the OECD’s ITCI Database (International Trade and
Competitiveness Indicators) for Spain. The concept in this case concerns the import price
of total goods; although a different concept, the time series movement of this and the

Economic Outlook data were found to be almost identical. The ITCI data are available
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until 2003q1, after which updating is realised on the basis of the Economic Outlook data

by assuming a constant intra-annual growth rate.

FIGURE 20: RATIO OF IMPORT TO CONSUMER PRICES
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3.6.3 Institutional variables

Institutional variables are important determinants of wages, and it is surprising to find

many wage equations missing them.

The potential problems in terms of omitted variable bias are obvious when one considers
the correlation between the unemployment and benefit replacement rates, for instance.
One reason for the correlation comes from search models of unemployment, as the cost
of this situation affects the search effort of the unemployed. A less obvious reason is that

in models of optimal contract length, lower replacement rates would make the cost of
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employment reductions higher from a worker perspective, thereby providing incentives
for shorter contract lengths (Calmfors, 1998). It is not difficult to think of many such
damaging correlations for each institutional variable below, highlighting the importance

of their inclusion.

Benefit Replacement Rate (BRR)

The benefit replacement rate (BRR) is computed from data on the first year of
unemployment benefits, averaged over family types of recipient (single earner/dependent
spouse/spouse at work) (Nickell and Nunziata, 2001). The benefits are expressed as a

proportion of average earnings before tax, and the data are collected every two years

from 1961 to 2003 .

The data are assigned to the third quarter of every relevant year, since the replacement
rates are computed to reflect the situation on July 1 of every year considered, as is
clarified in the Appendices of the OECD’s Benefits and Wages (2002, 2004). The series
used is obtained by interpolation of these values. Post-2003 values are assumed to be

constant, which is not unreasonable given the variation characteristic of this series.

"I It may be feared that the BRR would suffer from endogeneity, should wage increases be associated with
reductions in the replacement rate. This would be the case if benefits did not rise in line with average
earnings, which could be especially relevant in the short-run. However, the data underlying Figure 21 and
the significant EQCM results obtained later for this variable do not suggest excessive cause for concern.
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FIGURE 21: BENEFIT REPLACEMENT RATES 1970Q1-2005Q4
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Benefit Duration Index (BD)

The index for benefit duration was constructed as a weighted average of the following

benefit replacement rates (Nickell and Nunziata, 2001):

BRR BRR
BD=a 2+(l-a) 4
BRR, BRR,

(39)

BRRI is the benefit replacement rate received during the first year of unemployment,
BRR2 is the replacement rate received during the second and third years of
unemployment and BRR4 is the replacement rate received during the fourth and fifth
years of unemployment. Note that more weight is given to the first ratio than to the
second (o = 0.6). If the benefits stop after one year, the index takes the value zero,
whereas if the benefits are constant over the years of unemployment it takes the value

one.
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The index is rebased from the range {0,1} to the range {1,2} as the logarithm thereof will

be used in the subsequent regressions.

FIGURE 22: BENEFIT DURATION INDEX 1970Q1-2005Q4
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Net Union Density (Gainfully Employed) (UDENS)

The data on union density were extracted from the OECD’s Corporate Data Environment

(CDE) database.

There is widespread agreement that such figures should be based on surveys, wherever

possible (OECD, 2005). The alternative is to use administrative data, which typically

involves the compilation of membership statistics from questionnaires completed by

individual unions or trade union federations. The ILO notes two disadvantages of the

latter method in its World Labour Report 1997-98, namely: (1) difficulties in the
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statistical coverage or the identification of unions, leading to under-reporting of non-
affiliated and non-registered trade unions; small, newly-created unions are especially
difficult to take into account; and (2) many figures are based on self-reporting, i.e.
membership claims made by the unions. Self-reporting of membership may be influenced
by certain administrative and political practices; notably, incentives for fully truthful
revelation may not be in place. Despite efforts to check the data with a variety of sources

for consistency, the approach may still yield incomparable and unreliable results.

Unfortunately, the availability of survey data is very limited, forcing us to rely mainly on

administrative data.

The concept we are interested in is net union density. Accordingly, our union density
variable (UDENS) measures active union membership (excluding pensioners and
students) as a share of the gainfully employed wage and salary earners (excluding the
unemployed). The adjustments for non-active and self-employed members in the OECD
data were carried out by Professor Jelle Visser, along the model used in the 7rade Unions
in Western Europe project (Ebbinghaus and Visser, 2000; see Ebbinghaus (2002) for

some updated numbers).

Data are available on an annual basis up to 2002 for the UK, Sweden, The Netherlands,
Italy and Germany; and up to 2001 for Spain, France and Belgium. Data points beyond
that are assumed to show constancy in the series, which is not unreasonable given the

historical variability displayed. All the data used are administrative in nature except for
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the UK and Sweden, where administrative data are used at the start and updated

following survey data when this becomes available (UK: post 1995; Sweden: post 1987).

FIGURE 23: NET UNION DENSITY (%) (1970Q1-2005Q4)
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Adjusted Bargaining Coverage (ACOV)

The bargaining coverage variable (ACOV) is adjusted so as to refer to the number of
employees covered by a collective agreement as a percentage of employees equipped
with the right to bargain (hence the ‘adjustment’). In some countries, this criterion
notably excludes the public sector. This is the relevant measure for our purposes, as it

indicates the ‘governance capacity’ of a collective agreement within its own domain

(EIRO, 2002a).
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Our main source of data is Ochel (2001), as it offers the most comprehensive time series
coverage available. The data generally start in 1960 and observations are provided every
five years until the late 1990s. We used a number of sources to complete and update this
data series as required. These complementary sources included: Traxler (1994), Traxler,
Blaschke and Kittel (2001), OECD Employment Outlook 1997, EIRO (2002a) and
Golden, Lange and Wallerstein (2001). Table 29 lists the samples available for each
country and details the end observations resulting from our updating process. The series
are assumed to remain constant following the last data point available, which is not

unreasonable given the typically slow variation of this variable.

TABLE 29: BARGAINING COVERAGE DATA - SAMPLES BY COUNTRY

Country Start of sample End of sample
Belgium 1960 1996, 2000, 2001
France 1980 1997, 2000, 2001
Spain 1980 2001
Italy 1960 2001
Germany 1960 1995
United Kingdom 1960 1997, 2000, 2001
Sweden 1980 2000, 2001
The Netherlands” 1960 2001

> An observation for 1990 is missing in this case, and was interpolated over. Only qualitative data was
available in the Netherlands for the period 1965-1975. However, figures were available for coverage in the
private and public sectors separately for those years. We weighted these by the proportion of people
employed in each sector obtained from the OECD Economic Outlook 77.
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FIGURE 24: ADJUSTED BARGAINING COVERAGE (%) (1970Q1-2005Q4)
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Bargaining Coordination (COORD)
It has long been recognised that the type of bargaining framework in place has an effect

on real wage realisations.

In a seminal article Calmfors and Driffill (1988; henceforth CD) argued that both highly
centralised and highly decentralised systems would yield real wage moderation (the
‘hump-shape’ hypothesis). This is because firm-level bargainers face a high elasticity of
product demand, restraining wage increases, whilst centralised bargaining internalises the
externality imposed by sectoral/firm wage increases on the rest of the economy. At the
industry level however, the elasticity of product demand is lower than that faced by firms

and the internalisation effect weak, thus failing to effectively provide incentives for wage
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restraint. This argument makes clear that such effects should be controlled for in our

wage equation.

On the basis of their insight, CD compiled an index on the level of centralisation to be
found in several OECD countries and set out to examine empirically its macroeconomic
impact. However, Soskice (1990) provided a critique of this empirical approach. He
argued that the theory put forward was one regarding the behaviour of bargaining
partners rather than one about the /evel at which negotiations took place. For instance,
although German wage bargaining takes place at the sectoral level, the institutional
reality is one of ‘pattern-setting’, with the settlements negotiated by 1G Metall serving as
a reference for the rest of the economy. IG Metall realises the key role it plays in the
German bargaining round, making the level of coordination in the economy high. CD

had effectively made the confusion between what is de jure and what is de facto ™.

Two alternative views of the wage bargaining framework can be identified and
contrasted with the CD story (Traxler and Kittel, 2000; henceforth TK). First, the
‘corporatist’ tradition highlights the collective action problems burdening economy-wide
coordination, which is unlikely to be delivered by fragmented bargaining systems.
Hence, it tends to equate effective coordination with centralisation levels (Schmitter,
1979). Second, a ‘neoliberal’ approach emphasises the role of market competition in
ensuring wage restraint and argues that the power of organised labour interferes with this,
calling for deregulation (Siebert, 1997). The latter point is to be interpreted as concerning

a move from collective agreements to individual labour contracts, and is to be properly

7 This problem is also common in the central bank independence literature; see Forder (1996).
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measured by collective bargaining coverage, for which we have a separate measure

(ACOV).

This discussion has highlighted the potential role of several bargaining framework
dimensions in wage determination. TK highlight an additional one, which we refer to as
‘capacity for implementation’. This refers to the ‘supportiveness’ of the institutional
framework towards coordination, and is equated by TK with the legal enforceability of
collective agreements in combination with a ‘peace obligation’ (which prohibits
industrial action as long as collective agreements are in force). They argue that this
dimension is an important prerequisite for coordination patterns with central-level peak

associations voluntarily taking charge of coordination.

In light of the above, we extended an index compiled by Ochel (2000) "* and contained in
the Labour Market Institutions Database (Nickell and Nunziata, 2001). The index

comprises the following dimensions, measured on the scales provided in parentheses:

* Centralisation (1-3)
* (Coordination (1-3)

* (Capacity for implementation (1-2)

Indices are computed for each of the above categories, the (subjectively weighted)
average of which yields the summary index we use. ‘Centralisation’ ranges from firm-
level (1) to central level (3). The ‘coordination’ index follows TK by distinguishing six

types of coordination and marking them according to their effectiveness (from

" T am grateful for the help Wolfgang Ochel provided by sharing his data and commenting on my first
round of updating.
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uncoordinated (1) to strong coordination (3)). The six types of coordination and the

values attributed to them as a general rule are:

* No coordination (1)

* Pattern-setting (2; 2.5)

* Intra-associational coordination (1.5; 2; 2.5)
» State-sponsored coordination (1.5; 2; 2.5)

* State-imposed coordination (2.5; 3)

* Inter-associational coordination (2.5; 3)

Finally, capacity of implementation can be either low (1) or high (2).

The summary measure computed from the above indices has a scale (1-3). We extended

the data provided by the earlier authors up to 2005 on the basis of EIRO Annual Reviews

and EIRO National Reports for the period concerned.
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FIGURE 25: BARGAINING COORDINATION INDEX, 1970Q1-2005Q4
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Employment Protection Legislation (EPL)
Employment protection legislation is widely thought to be an important determinant of

labour market inflexibility, although its actual empirical relationship with the overall

unemployment rate provides mixed results (Nickell, 1997; Siebert, 1997).

Data on this variable were until very recently extremely scarce (Nicoletti et al., 2001).
This changed with the OECD Employment Outlook 2004, for which the OECD compiled
an annual index of this dimension for the years 1985-2003 7. The version of the OECD
indicator used here concerns both the regulation of permanent and temporary contracts,
but excludes additional information regarding the regulation of collective dismissals, as

this would considerably reduce the sample available. The indicator measures a range of

7 See OECD Employment Outlook 2004 for details of the reforms underlying changes in the index; Young
(2003) also provides a useful list of EPL-related reforms for a number of countries
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legislative dimensions, notably including the difficulty of dismissal, procedural
inconveniences, notice and severance pay provisions and restrictions placed on fixed-

term contracts. Data beyond 2003 are assumed to display constancy.

For the period before 1985, we chained annual data from the LMIDB database to the
OECD series (Nickell and Nunziata, 2001). These data came initially from Lazear (1990)
and were based on the number of months of severance pay or notice for a blue collar
worker with ten years of experience received upon termination without “cause”. The
series is therefore less comprehensive than the OECD’s but represents the only available

way of extending the data backwards.

FIGURE 26: EMPLOYMENT PROTECTION LEGISLATION [0-6], 1970Q1-2005Q4
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3.6.4 General Remark

As a general remark for the institutional data presented, we note that there is often
preciously little variation over the sample periods we will consider (mainly quarterly data
over 1985-2005). This will make the identification of their effects problematic on single-
country regressions, and may mean that even in panels most of the identification will be

provided by a handful of countries, requiring caution in the interpretation.

4 EMPIRICAL RESULTS AND ANALYSIS
We report on the selected models below, including all acceptable restrictions. The graphs
refer to the finally selected, parsimonious models prior to the imposition of long-run
homogeneity restrictions so that the behaviour of the individual coefficients concerned
may be examined. We also remind the reader that the coding of the tax wedge variables
is such that they are to display negative signs to conform to our priors (with CTAX and
ITAX as defined in Section 3.6.2):

ICTAX =1In(1+ CTAX) 60)
HTAX =In(1-ITAX)
We consider first the Eurozone economies examined in this study (Italy, France,

Belgium, Spain, Germany, the Netherlands) and also report the results of our model

when applied to two EMU-outsiders, the United Kingdom and Sweden.

We are able to consider the hypothesis that EMU increased labour market flexibility
following its introduction in January 1999 for the six Eurozone countries in our sample.
The extraordinary availability of expectations data for Italy and the Netherlands covering

the 1970s also allows us to consider potential effects linked to their ERM membership.
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A number of dates may be of particular relevance in this endeavour. The date of
formation of the ERM (March 1979) may obviously be of interest. Anderton and Barrell
(1995) proposed two further dates: 1982q1 (which the authors identify as corresponding
to the formation of a ‘harder’ ERM) and 1983q2 (which follows a realignment of all
parities in March 1983, and is considered by the authors as “the last significant
realignment” in their sample period). However, there was another important realignment
of all parities in July 1985 (during which the Dutch guilder appreciated by 2% and the
Italian Lira depreciated by 6%). The Dutch Guilder was further appreciated in April 1986
and January 1987, by 3% each time (Fratianni and von Hagen, 1992). Yet another
possibility is the demarcation line drawn by Eichengreen and Wyplosz (1993) who
emphasise the emergence of a “new EMS” from 1987 onwards, given the absence of any
realignments between January 1987 and the 1992 crisis. In the interest of avoiding a

priori judgements, none of these candidate dates is excluded in the analysis below.

The battery of stability tests’® considered graphically from the PcGive output in what
follows is composed of: the evolution of the RSS; the 1-step residuals; the standardised
innovations; and the 1-step, breakpoint and forecast Chow tests (Hendry and Doornik,

2001).

7 From an econometric perspective, we will notably consider stability at the end of the sample. In that
case, the effect of EMU observations in updating the vector of coefficients will be a marginal one.
However, the qualitative robustness of the findings to be presented, and their successful scrutiny under
such a range of tests (e.g. both breakpoint and forecast Chow tests) applied at different sample dates,
appears established. As a further note, we will be dealing with highly parametrised models, so that any
structural breaks would likely be spread across many coefficients. Such general specifications are clearly to
be preferred, although this effect may influence the small sample power of the tests applied to some extent.
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4.1 Country-specific results

411 Ttaly

Modelling ITA DSICOMPTH; Estimation Sample: 1973q1-2005q2

Coefficient Std.Error t-value t-prob Part.R"2

Constant -0.537111 0.1352 -3.97 0.000 0.1207
ITA D71COMPTH 1 0.855537 0.03356 25.5 0.000 0.8496
ITA DICOMPTH 8 0.102627 0.06348 1.62 0.109 0.0222
ITA EXPINFLPBIS 0.0301217 0.01037 2.91 0.004 0.0684
ITA D41CPI 1 0.268759 0.04211 6.38 0.000 0.2616
ITA D21CPI_6 0.206081 0.06632 3.11 0.002 0.0775
ITA D31UNEMP -0.0516128 0.01117 -4.62 0.000 0.1565
I1998:1 -0.0304326 0.007213 -4.22 0.000 0.1340
I1993:1 0.0516000 0.007206 7.16 0.000 0.3084
I1992:1 0.0273798 0.007190 3.81 0.000 0.1120
I1992:4 -0.0236381 0.007164 -3.30 0.001 0.0865
I2003:4 -0.0217680 0.007186 -3.03 0.003 0.0739
ITA 1RCOMPTH 8 -0.0812003 0.02281 -3.56 0.001 0.0992
ITA 1PRODIT 8 0.0812003*

ITA 1UNEMP 8 -0.0226827 0.005725 -3.96 0.000 0.1201
ITA 1COORD_38 -0.0241825 0.006274 -3.85 0.000 0.1144
sigma 0.00705685 RSS 0.00572690706

R"2 0.997419 F(14,115) = 3175 [0.000]*%*
log-likelihood 467.495 DW 1.89

no. of observations 130 no. of parameters 15
mean(ITA_DSlCOMPTH) 0.203195 Var(ITA_DSlCOMPTH) 0.017071

Specification Tests

AR 1-5 test: F(5,110) = 1.0605 [0.3863]
ARCH 1-4 test: F(4,107) = 2.0772 [0.0888]
Normality test: Chi~2(2) = 0.27360 [0.8721]
hetero test: F(23,91) = 1.4606 [0.1058]
RESET test: F(1,114) 0.11312 [0.7372]

SOURCE: own calculations; starred * coefficients have been restricted.

Greater availability of key data in Italy has allowed us to build a model for a
considerably longer period than is possible in all other countries, except the Netherlands:
1973q1-200592. A sample extending back to the volatile period of the 1970s generates
specific challenges, but also presents the opportunity of examining the potential link

between both EMU and the EMS on the one hand, and labour market flexibility on the
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other. A direct consequence of using this longer sample is that we are unable to rely on
the OECD’s standardised unemployment rate data (which are only available from
1982q1) and have to resort to the national definition for this variable, unlike for the other

countries.

We model the two-year change in the hourly compensation of workers, with an
equilibrium correction term lagged eight quarters. The dynamics for the dependent
variable and the inflation terms in the equation indicated that this was the most
appropriate specification. This is also consistent with a priori information available on
the Italian wage bargaining process, whose collective agreements are known to have a

usual duration of two years (European Commission, 2004).

The equation displays a speed of adjustment term of 8.1%. This is rather low, both in
absolute and in comparative terms, when considering the rest of our sample countries.
Curiously however, this is not a finding typical of the literature in the case of Italy. This
issue is discussed in greater detail in Section 4.2 below. Suffice it to say for now that this
is notably consistent with a view of the Italian labour market displaying sluggish

adjustment, notably due to regional imbalances (Obstfeld and Peri, 1998).

A note should be made that the influence of inflation volatility on the wage bargain was

examined, without any significant results despite the sample period covered. This issue is

discussed in detail in the context of the Dutch wage equation, in Section 4.1.6.
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It was possible to impose the restriction that real hourly compensation rises one for one
with productivity in the long-run’’. The equilibrium also features a strongly significant

influence of unemployment in terms of dampening real hourly compensation.

However, we find that the relevant prices in equilibrium are consumer prices, since the
indirect taxation variable CTAX was dropped. This represents a difference with the
findings in Curto Millet (2004) and may be related to the much larger backwards sample
available here. Indeed, Curto Millet found that the statistical significance of producer
prices was a recent phenomenon in Italy, and that our ability to detect it was apparently
linked with the increase in the standard rate of VAT by 1% in late 1997 (European
Commission, 2005a) and the introduction of IRAP (Imposta Regionale sulle Attivita
Produttive) which may be responsible for the sharp increase in indirect tax receipts
measured by CTAX for 1998. On the present sample and specification, the coefficient
displays stable behaviour but does come closer to significance around 1997-1998.
Interestingly, it also appears to be gaining importance around 1982. This is certainly
linked to two important rises in the standard rate of VAT (up by 1% in January 1981 and
3% in August 1982, leaving the rate at 18%; European Commission, 2005a). The 1982
rise, in particular, was the most important to take place over our entire sample. The
recursive development highlighted may also be linked to an increased relevance of
producer prices in the wage bargain around that period, given other momentous labour

market developments taking place at that time (see below).

" The restriction is easily supported by a Chi2 test.
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Consistent with the insignificance of CTAX, we find the relative price of imports to be

insignificant.

FIGURE 27: ITALY, RECURSIVE COEFFICIENT ON DIRECT TAXATION (LCTAX)
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Bargaining coordination is found to have a significant role in equilibrium. The time
variation of our index was displayed in Figure 25 and reflects a number of important
changes. Bargaining coordination in Italy was mainly characterised by pattern-setting in
the 1970s and much of the 1980s. Over the period, the state exerted some influence
through its role as a public employer (with negotiations that were often pace-setting) and
as a mediator in the reforms to the Scala Mobile (see below). However, its role was

overall relatively secondary until the 1990s, when the coordination pattern shifted
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towards state-sponsored coordination and the centralisation level shifted towards the

central level with the key 1993 Tripartite agreement (Ochel, 2001).

The dynamics of the equation feature a highly significant coefficient for inflation
expectations, confirming the finding of previous research that this variable plays an
important role in Italy (e.g. Barrell and Dury, 2001). It is of particular interest to note that
the variable enters without lags in the equation, unlike for most other countries in our
sample. There are strongly significant terms relating to unemployment and past inflation

dynamics, over the previous three and seven quarters respectively.

The equation is congruent as evidenced by the specification tests and provides an
excellent fit in-sample (sigma of 0.71%). The fact that the model exhibits no signs of
autocorrelation is particularly impressive given the sample period covered and the
smoothness of the series. Figure 28 provides some graphical evidence confirming the

congruence of our specification.

165



FIGURE 28: ITALIAN MODEL, GRAPHICAL ANALYSIS, 1973Q1-2005Q2
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A close examination of some of the dummy variables introduced is especially interesting.
The dummy variable concerning the first quarter of 1998 was necessary to account for a
clear outlier in the series. This may reflect the tensions caused by the government’s
proposal to reduce the working week to 35 hours, hampering negotiations over the
renewal of sectoral collective agreements. These talks resumed in the second quarter with

the agreement of Confindustria (EIRO, 1998c).

As can be readily seen, we found it necessary to introduce three dummies in the period
1992-1993. This confirms the instability found around this time by previous research.
Barrell and Dury (2001) found evidence of a significant structural break in 1993 and
attributed it to the abolition of the wage indexation scheme known as ‘Scala Mobile’.

This mechanism adjusted wages to inflation on a quarterly basis for all wage and salary
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earners. Scheremet (2000) failed to locate a significant shift and, surprised by its absence,
went on to argue that the recursive estimates nonetheless showed ‘clear changes’ and that
the lack of significance may have been due to his limited sample post-1993. Lauer (1999)
found a break in 1994 (unattributed), but discussed elsewhere in her paper the abolition
of the Scala Mobile in 1993. In contrast, Curto Millet (2004) did not find evidence of
instability in this period and argued that a detailed understanding of the history of the
Scala Mobile made it an unlikely culprit for any instability. How can these findings be

reconciled?

The Scala Mobile had been in force in Italy since the post-World War II period, but was
importantly revised in 1975. The indexation provided was higher for low wages
(Erickson and Ichino, 1993). The subsequent inflation meant that the mechanism quickly
became a dominant influence on earnings increases and pay equality, even beyond the
direct effects of collective bargaining; indeed, by the end of the 1970s Scala Mobile
payments “constituted two-thirds to three-quarters of the earnings increases of Italian
workers and had substantially compressed both inter-industry and inter-occupational
wage differentials” (Flanagan, 1988). The story of its subsequent dismantling is one of a
long and difficult process. Labour market tensions related to it soared in 1982, with
Cofindustria repeatedly demanding the repeal of the mechanism (e.g. March 11, June 1)
and the Bank of Italy’s Governor Ciampi weighing in to propose its stop (March 31). On
22 January 1983, the Italian government and the unions reached an agreement to revise
the Scala Mobile, thereby reducing indexation by 15%. In 1986 a referendum succeeded

in reducing indexation even further, making it “almost negligible” (Russo and Veredas,
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2000). Thus, effects of the indexation mechanism should mainly be sought in the 1980s

rather than in the largely de jure abolition of the early 1990s.

Much of the literature examining this period has found considerable evidence of
instability in Italian wage equations. Anderton et al. (1992) found a structural break in
1982, with significant roles for expectations and unemployment post-break only; these
findings were confirmed in Anderton and Barrell (1995). Artis and Ormerod (1991)
found such disturbance in their regressions that they chose to exclude data in the period
197994-1981qg4. Given the institutional background described, it is puzzling that findings
of instability or coefficient changes are not replicated in other studies covering the period

(e.g. Barrell and Dury, 2001; Scheremet, 2000; Lauer, 1999).

Our results here do provide evidence of some instability in the early 1980s: Figure 29
confirms this by an accelerated build-up of the RSS and the evidence from the 1-step
residuals and 1-step Chow test. 1982ql seems to be highlighted, in particular. The
equation is otherwise remarkably stable; in particular, the stability tests below provide no

evidence in favour of an “EMU effect” in the structure wage bargaining.
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FIGURE 29: ITALIAN MODEL, STABILITY TESTS
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The early 1980s was a period of momentous changes in the Italian economy, making it
difficult to distinguish causally between the different potential sources of instability.
Nevertheless, it was already noted that 1982q1 had been singled out by Anderton and
Barrell (1995) as the start of a ‘harder ERM’. Could this be a sign of an “EMS effect” in
the Italian wage structure? We propose to study some of the subcomponents of our

equation to explore the issue.

Figure 30 plots the key recursive EQCM coefficients. As can be seen, there is a shift
around 1981qg4 / 1982q1 which led to equilibrium-correction behaviour being largely
“turned off” in terms of the interaction between real hourly compensation and the
productivity trend, for the remainder of the 1980s. These are hardly the consequences

one would expect from the membership of a hard currency union; indeed, the reverse
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developments would have been more logical. Instead, this resembles rather more closely

the behaviour of a labour market working on “momentum” (i.e. the short-run dynamics

in the equation), the Scala Mobile and the high-inflation environment being consistent

with such a view. The re-instatement of equilibrium behaviour may then have taken some

time to be identified econometrically.

It is true that the lagged unemployment coefficient regains significance from 1983q2

onwards, following Anderton and Barrell’s (1995) last “significant” realignment.

However, given the above and the existence of subsequent realignments for Italy, it

seems inappropriate to attribute this to an EMS effect of any kind.

FIGURE 30: ITALIAN MODEL, RECURSIVE EQCM COEFFICIENTS
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FIGURE 31: DEPENDENT VARIABLE AND UNEMPLOYMENT, RECURSIVE
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Figure 31 shows that the early 1980s saw a marked increase in the importance of

dynamics in the dependent variable. The same is true for unemployment dynamics. Thus,

our results for both the unemployment level and dynamics confirm the finding by

Anderton and Barrell (1995) of a greater role for unemployment after the ‘break’

(although the authors only found this to be the case in level terms). Figure 32 is crucial

and shows that the importance of inflation expectations in wage bargaining increased

greatly over the period, coinciding with the dismantling of the Scala Mobile. In turn, this

reinforces the argument that the situation in the Italian labour market in the early 1980s is

to be principally related to this abolition and the surrounding circumstances.
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FIGURE 32: ITALY, INFLATION EXPECTATIONS, RECURSIVE COEFFICIENT
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Of course, it is possible to argue that the abolition of the Scala Mobile would have been
politically impossible without ERM membership (Anderton and Barrell, 1995). It is
indeed very plausible that the ERM was an important motivating factor in speeding its
demise, especially given the hardening of the currency commitment and the need to
contain ERM inflation differentials to preserve competitiveness. Nevertheless, this
represents an additional layer of argument, which provides no evidence for a particular

direct link between the exchange rate regime and labour market flexibility.

To close our consideration of the Scala Mobile, it is necessary to comment on the events
surrounding its largely de jure abolition in the early 1990s that have generated such
confusion in the past. In 1990, tension between employer organisations and unions over

the cost of living index increased dramatically. In the face of the unions’ (CGIL, CISL,
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UIL) refusal to negotiate, Cofindustria’s president unilaterally terminated the Scala
Mobile agreement, generating strikes. The government intervened by passing a law
extending the validity of the cost of living index mechanism until December 1991 to
provide room for negotiation (EMIRE, 2005). However, all the national labour contracts
renewed in the period 1990-91 already did not include indexation, in anticipation of the
upcoming social pact (ILO, 2005a). Negotiations for it were unfruitful at first, leading to
the expiry of the law guaranteeing indexation. In the end, the mechanism was formally
abolished in July 1992 by a national multi-industry agreement. This included provisions
for workers to receive 20,000 lire per month in exchange for 13 months covering the
1992-93 period, as well as a freeze for the whole 1993 on company level wage increases.
Following this, the key July 1993 tripartite agreement introduced the forecast rate of
inflation and actual rate of inflation as new reference indicators for the protection of the
purchasing power of pay, to be defined at industry-wide bargaining level. The agreement

also dealt with numerous other issues (e.g. collective bargaining, employment policies).

As this institutional overview confirms, instability found around the years 1992 and 1993
cannot be related to the Scala Mobile directly, as the mechanism had effectively already
been abolished. Notwithstanding this, the bargaining environment of the time can be
described as one of “mounting economic and political crisis” (Pérez, 2000), some
features of which have just been outlined. Such instability in labour market bargaining

may be behind our dummy variables in the period.

Returning our attention to EMU, Figure 33 considers once more the issue of a possible

“EMU effect”, this time by presenting forecasts covering the EMU period from 1999ql.
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The forecasts for the entire post-EMU period appear to be entirely satisfactory. Similarly,
the key recursive EQCM coefficients appear to be very stable. Thus, the data provide no
evidence for an “EMU effect”. This may be seen as particularly damaging to the case for
EMU increasing labour market flexibility. Indeed, given Italy’s history of competitive
devaluations (Lauer, 1999), it should arguably have displayed the most glaring evidence

in this respect.
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FIGURE 33: ITALIAN MODEL, FORECASTS FROM 1999:1
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FIGURE 34: ITALIAN MODEL, RECURSIVE EQCM COEFFICIENTS
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4.1.2 France

Modelling FRA DICOMPTH; Estimation Sample: 1982q4-2005q2

Coefficient Std.Error t-value t-prob Part.R"2

Constant -2.44914 0.4439 -5.52 0.000 0.2943
FRA D1COMPTH 1 -0.547508 0.08029 -6.82 0.000 0.3891
FRA D1COMPTH 2 -0.608160 0.07978 -7.62 0.000 0.4432
FRA D1COMPTH 3 -0.209784 0.05826 -3.60 0.001 0.1508
FRA D31CPI 1 0.282254 0.06885 4.10 0.000 0.1871
FRA D21U 1 -0.0846952 0.01137 -7.45 0.000 0.4318
D1FRA HOURS -0.803565 0.1738 -4.62 0.000 0.2265
FRA D1PRODI 0.160979 0.08170 1.97 0.053 0.0505
I1993:1 0.00976081 0.003344 2.92 0.005 0.1045
I1990:1 -0.0138492 0.003330 -4.16 0.000 0.1915
11984:3 -0.00802708 0.003455 -2.32 0.023 0.0689
I1998:1 -0.00976914 0.003240 -3.02 0.004 0.1108
FRA 1RCOMPTH 3 -0.308699 0.06296 -4.90 0.000 0.2477
FRA 1PRODIT 3 0.361997 0.06895 5.25 0.000 0.2741
FRA 1U 3 -0.0499963 0.006817 -7.33 0.000 0.4242
FRA 1UDENS 3 0.107004 0.01821 5.88 0.000 0.3212
FRA 1BD 3 0.0618324 0.02663 2.32 0.023 0.0688
FRA 1BRR 3 0.110637 0.05094 2.17 0.033 0.0607
sigma 0.00310698 RSS 0.000704693692

R"2 0.838375 F(17,73) = 22.27 [0.000]**

log-likelihood 406.348 DW 2.18

no. of observations 91 no. of parameters 18

mean (FRA D1COMPTH) 0.0100115 var (FRA D1ICOMPTH) 4.79126e-005

Specification Tests

AR 1-5 test: F(5,68) = 1.0090 [0.4192]
ARCH 1-4 test: F(4,65) = 0.47070 [0.7570]
Normality test: Chi~2(2) = 1.4606 [0.4818]
hetero test: F(30,42) = 0.95701 [0.5438]
RESET test: F(1,72) = 2.5260 [0.1164]

SOURCE: own calculations; starred * coefficients have been restricted.

The absence of expectations from the French wage equation evidenced in Chapter 1 (and
attributed there to measurement error) allows us to use a somewhat larger sample
covering 1982q4-2005q2. The French specification models quarterly changes in the
hourly compensation of workers, with the equilibrium correction term appearing at a lag

of three quarters. This was suggested by the dynamics of the data expressed through the
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equation and is consistent with the specification found in Curto Millet (2004). The speed
of adjustment term has a value of 31% and the productivity trend is quantitatively
important and statistically strongly significant. It may seem from a comparison of the
coefficients for the lagged level of the dependent variable and the productivity trend that
a long-run homogeneity restriction can be imposed. However, although the equation
remains congruent when this is carried out, a Chi2 test of the restriction implied yields a
strong rejection; accordingly, we maintain the model in the shape presented above.
Unemployment is a significant dampening influence for real hourly compensation in

equilibrium.

Three institutional variables are kept in the analysis. The first of these is union density.
The bargaining power of unions in France is well-known. It may seem surprising that this
is manifested in our equation through the density variable rather than the bargaining
coverage variable. Indeed, France is the country with the lowest union density in our
sample, but the highest bargaining coverage. We might therefore have expected the time
series movement of the latter variable to be of greater relevance to the wage bargain.
However, as already discussed in Section 3.6.3 above, the data available on the coverage
dimension are somewhat “rough”, most of it being interpolated from data points five
years apart. This may go some way towards explaining this finding. The other two
variables retained represent different facets of the benefit system, namely the duration of
benefits and the replacement rate. As can be seen from Figure 35, their coefficients only
become significant recently after experiencing growth in the period 2000-2001. This
period was characterised by an overhaul of the French jointly-managed unemployment

insurance scheme (UNEDIC), which was agreed between the government and most of
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the social partners. This notably involved an extension of unemployment insurance

coverage, and introduced some degree of “active labour market policy” through the

PARE scheme.

FIGURE 35: BENEFIT DURATION AND REPLACEMENT RATE COEFFICIENTS
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The dynamics of the French wage equation are unusual and therefore especially

interesting. As already highlighted, the absence of inflation expectations sets this

equation apart from those of all the other countries. There is evidence, on the other hand,

of highly significant dynamics reflecting compensation for past inflation (although the

coefficient on inflation in the present quarter is insignificant at the 10% level). Taking

the magnitude of the speed of adjustment coefficient as a benchmark, it can be assessed

that the coefficient on these dynamics is important. This is hardly a surprise in the case of
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an economy like France, due to the exceptional circumstances created by its minimum

wage system.

A statutory minimum wage framework has existed in France since 1950 (SMIG — Salaire
Minimum Interprofessionnel Garanti), this was replaced in 1970 by the current system
(SMIC - Salaire Minimum Interprofessionnel de Croissance) (CSERC, 1999). The
French minimum wage has a number of important characteristics that set it apart. First,
its level in absolute terms is among the highest for European countries — in 2004, 1,286
Euros monthly for workers on a 39-hour week (EIRO, 2005a). Second, the “Kaitz Index”
for the French system (i.e. the minimum wage as a proportion of average monthly gross
earnings; see Kaitz, 1970 and Dolado et al., 1996) again places the country in the highest
group in the EU (EIRO, 2005a). Third, the proportion of workers covered by the system
is by far much higher than that in other European countries, as shown by the Eurostat
data in Table 30. Earlier estimates show a similarly high level of coverage in France. For
instance, Bazen and Martin (1991) quote an overall coverage estimate of 12% of all wage
and salary earners for 1987 from the Ministére du travail, de I'emploi et de la formation

professionnelle.

TABLE 30: FULL-TIME EMPLOYEES EARNING THE MINIMUM WAGE (%)

Country

Year Spain France |Netherlands| UK
1999 2.6 12.8 2.2 2.5
2000 1.4 13.6 2.1 1.4
2001 0.85 13.9 2.2 1

2002 0.78 14 2.28 1.8
2003 0.86 13.4 2.24 1.2
2004 0.77 15.6 2.07 14
2005 - - - 1.8

SOURCE: Eurostat, Labour Market Indicators
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Finally, the numbers in Table 30 probably severely underestimate the overall influence
of the system in France. Anderton and Barrell (1992, 1995) quote a figure of 40 per cent
of the workforce as being covered “directly or indirectly” by the minimum wage. The
authors provide no evidence of how this number was arrived at or what they meant
precisely. Nevertheless, their assessment appears to be broadly correct. It stands to
reason that wages above the SMIC but nevertheless close to it will be importantly
influenced by SMIC increases. Koubi et al. (2003) provide helpful decompositions of the
distributions of wages in terms of fractions of the SMIC for the years 1976 to 2000,
which we reproduce in Figure 36. As can be seen, around 40% of workers earned
roughly 1,3 times the SMIC or less in 2000. It seems reasonable to suppose that their

wage bargains will be heavily influenced by SMIC developments.
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Thus, the evidence presented suggests that the SMIC system can only be expected to
exert an important influence on French wage bargaining. The consequences of this
depend on the adjustment mechanism in place for the minimum wage. The French SMIC
is adjusted annually (normally in July) by government decree, following a consultation of

the social partners (EIRO, 2005a).

Various factors are taken into account in this decision (e.g. the forecast for the CPI;
labour productivity). However, the two most important components are past inflation and
the evolution of the basic hourly wages of workmen (SHBO — Salaire Horaire de Base
des Ouvriers), yielding the “formula” (CfDT, 2005; EIRO, 2000b; Bazen and Martin,

1991):

SMIC Increase= Inflation+1/ 2*[ SHBO - Inflation]

Other factors may be taken into account (e.g. the CPI forecast, labour productivity)
(EIRO, 2005a). The government must also provide compensation between SMIC
adjustments in case annual inflation moves beyond 2%, and may also increase it at other

times at its discretion.

Thus, this suggests that backward-looking adjustments in the wage bargain may play an
especially important role, and provides intuition and support for the results of our wage
equation. We do not believe, however, that this would be sufficient to justify the
complete absence of expectations from the specification and still ascribe that finding to

measurement error, as underlined in Chapter 1 (Section 7.3.3). However, a high-degree
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of backward-lookingness in France may have made expectations effects “less obvious”,

and therefore made it easier for measurement error to mask their importance.

The dynamics of our wage equation also contain a strong role for unemployment and a
short-run productivity effect (examined below). Furthermore, and exceptionally, the
dynamics include a variable which measures the change in average hours worked by
employees from one quarter to the other, DIFRA HOURS. The rationale for its presence
lies in Curto Millet (2004), who observed substantial under-prediction of growth in
hourly compensation by the post-1999 forecasts of the model used there. It was argued

that this was due to the introduction of the 35 hour week reforms in France.

Indeed, lower working hours at similar pay levels — as was largely the outcome in France
(EIRO, 1999a) — should have the effect of increasing hourly compensation substantially.
The timeline of events is supportive of this interpretation. The first “Aubry law” on
“guidelines and incentives relating to the reduction of working time” was issued in June
1998 and concerned the reduction of the statutory working week from 39 hours to 35
hours by 1 January 2000 for companies with more than 20 workers. This was completed
by the second and definitive “Aubry law” of December 1999 which included more
detailed legal provisions. Already in 1999, collective bargaining in France was clearly
marked by the implementation of the first law (Ministere de I’Emploi et de la Solidarité,
2000). This is transparently reflected in the top panel of Figure 37, which shows a very

sharp fall historically in average hours worked starting in 1999.
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These observations suggest that the change in working hours should be part of the model.
This is confirmed by the data; indeed, the coefficient on the change in hours is strongly
significant (at the 1% level) and quantitatively important. The recursive plot of this
coefficient is particularly interesting (bottom panel of Figure 37) as it reflects empirically
the timing of the reforms known from the institutional information just discussed. It is
clear from the figure that the coefficient visibly increases in magnitude and shifts

towards significance in 1999.

FIGURE 37: AVERAGE HOURS PER EMPLOYEE AND RECURSIVE COEFFICIENT

1575

T [~ FRA HOURS

T

1550 - —

1525+
1500

1475

~ —
| PR S e il A |

S S S ST [N T A SR O N |
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

0.5 [~ DIFRA_HOURS x +/-2SE]
. \/ \

\

0.0}

1.0}

/

/J
?
)

|

| I I I | I I I I |
1995 2000 2005

Changes in working hours are delicate matters for wage equations. First, it is not always
straightforward to find data on this dimension at the right frequency and which is such as
to be consistent with the employment data used in deriving total hours. Second, working

time changes may also deteriorate the accuracy of the productivity measure used,

183



depending on whether it is computed as output per head (as the OECD data used here
are) or per hour. Nevertheless, the evidence presented here suggests that they can play a

significant role and ought to be considered where necessary.

Dummy variables were introduced to control for outliers in the first quarters of 1990,
1993 and 1998. The dummy introduced in early 1998 is almost certainly due to the
particularities of the period preceding the introduction of the guidelines and incentives
law on the reduction of working time (loi d’orientation et d’incitation relative a la
réduction du temps de travail), which came into effect on 13 June 1998. Indeed, the
important activity in 1998 in company-level bargaining was largely centred around the
working time issue; similarly, although sectoral bargaining was active on this issue, it
can otherwise be described as slow (EIRO, 1998d). Pay negotiations did not make much
progress as employers tried to preserve bargaining flexibility in this area for the
negotiations on working time reduction. In fact, employers threatened a termination of
sectoral collective agreements to achieve this. In some cases they acted on the threats, an
example being the banking sector (EIRO, 1998d). Hence the conclusion that the dummy
in question is likely to be related to a ‘waiting effect’ before the introduction of the 35-

hour week law.

We also included a dummy for an outlier in 1984q3. This is situated in the middle of a
period of important economic changes for France, marked by the reversal of the
expansionary policies of 1981-1982 known as the Mitterand U-Turn. Previous authors
have also found instability around this point: Artis and Ormerod (1991) excluded from

their regression “a lengthy period of disturbance” from 1982q4-1985q4; later, Artis and
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Ormerod (1996) split their sample in 1983q2 to allow for the Mitterand U-Turn. While
we detect no such dramatic developments in our wage equation, the specificities of the

period should certainly be borne in mind.

The specification tests showed the model to be congruent, with an extremely small sigma
(0.31%). The adequacy of the specification is confirmed by Figure 38, suggesting that we
turn to the consideration of possible “EMU effects”. Figure 39 presents a post-1999
forecast analysis. As can be seen, these are highly unsatisfactory, with considerable
under-prediction of actual developments and must be reflecting certain coefficient
changes. Figure 40 shows that the forecasts from 2001 onwards are entirely adequate,
thereby locating the relevant coefficient changes in the period 1999-2000. However, the
stability tests in Figure 41 show the equation to be stable, suggesting that the changes
that took place did so in a smooth way rather than causing a serious break. In fact, three
coefficients are found to change. The first and most important is the coefficient on
working time, which shifts from -0.49 to -0.80 in little more than two years (Figure 37).
As already emphasised, a working time reduction carried out without a proportionate
reduction in pay straightforwardly translates into increases in hourly compensation. This
is what happened in France, and is the fundamental reason for the misforecasting of our

model as the coefficient adapts.

The other two changes are subsidiary in comparison. The coefficient on the lagged
hourly compensation of workers shifts down in magnitude post-1999 (from -0.39 to -
0.31), a development that is not mirrored in the productivity coefficient; this can be seen

in Figure 42 and may contribute to our inability to impose a long-run homogeneity
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restriction for these variables. The change in the IRCOMPTH coefficient matters due to a
clear acceleration in the underlying variable (Figure 44). With ceteris paribus
coefficients this would push the predictions of hourly compensation growth from our
wage equation downwards, as observed. This development acts in a direction opposite to
what might have been hoped by the theory set out earlier and is not a sign of a positive
“EMU effect”. However, this change may in part be reflecting the absence of
expectations from the equation. As will be explored in Chapter 3, Section 2.1, these
increased dramatically with the advent of EMU. Had measurement error not plagued the
EC data, it is possible that this would have kept the forecasts of the model on track.
Finally, the coefficient on a short-run productivity effect DIPRODI becomes nearly
significant, shifting from 0.097 to 0.161. This may be picking up certain short-term
disturbances in post-EMU wage bargaining, but its presence does not materially

influence the other coefficients.

Figure 42 also emphasises the stability of the long-run unemployment coefficient, which

is not suggestive of any important “EMU effect”.
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FIGURE 38: FRENCH MODEL, GRAPHICAL ANALYSIS, 1982Q4-2005Q2
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FIGURE 39: FRENCH MODEL, FORECASTS FROM 1999:1
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FIGURE 40: FRENCH MODEL, FORECASTS FROM 2001:1
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FIGURE 41: FRENCH MODEL, STABILITY TESTS
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FIGURE 42: FRENCH MODEL, RECURSIVE EQCM COEFFICIENTS
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FIGURE 43: RECURSIVE COEFFICIENT, DLPRODI
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FIGURE 44: LOG HOURLY COMPENSATION OF WORKERS (LRCOMPTH)
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4.1.3 Belgium

Modelling BEL. DSICOMPTH; Estimation Sample: 1985q3-2005q2

Coefficient
Constant -4.07910
BEL D71COMPTH 1 0.599318
BEL_EXPINFLPBIS_Z 0.947447
BEL D31CPI 0.379149
BEL D31CPI 5 0.360748
BEL D1U -0.178435
I1995:1 -0.0471252
11998 -0.0126998
BEL 1RCOMPTH 8 -0.395399
BEL 1PRODIT 8 0.395399*
BEL 1U 8 -0.0573486
BEL 1BRR 8 0.390585
BEL 1UDENS 8 0.458514
BEL 1RELPMPC 8 -0.0598278
sigma 0.00897871
R"2 0.964334
log-likelihood 270.61
no. of observations 80

mean (BEL D81COMPTH) 0.0788932

Std.Error

0.8791
0.07604
0.4020

0.1849
0.1863
0.06422
0.009814
0.005733

0.08654

0.01214
0.08739

0.1409
0.02624

RSS
F(12,67)
DW

-4,
7.

t-value

64
88

t-prob Part.R"2

0.
0.

2.36

.05
.94
.78
.80
.22
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.26
.28

no. of parameters
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000
000
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.007
.000
.030

.000

.000
.000
.002
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Specification Tests

AR 1-5 test: F(5,62) 1.4555 [0.2174]
ARCH 1-4 test: F(4,59) = 1.4549 [0.2275]
Normality test: Chi~2(2) = 1.6554 [0.4371]
hetero test: F(22,44) = 1.3550 [0.1922]
RESET test: F(l,66) = 0.019850 [0.8884]

SOURCE: own calculations; starred * coefficients have been restricted.

The Belgian wage equation is notable for requiring the modelling of DSICOMPTH: the
two-year change in hourly compensation of workers. This is rather natural in the Belgian
context given that the country has a two-year collective bargaining cycle, with a two-year
national inter-sectoral agreement normally concluded at the end of even years (EIRO
Annual Reviews; European Commission, 2004). The first years of such cycles are
marked by the adoption of (mainly) sectoral collective agreements within the inter-
sectoral framework. The second years of the cycle generally see more company

agreements.

The dynamics of the equation suggest very strongly that the equilibrium correction term
is appropriately located at a lag of 8 quarters, which is consistent with the modelling of
DSICOMPTH. Long-run homogeneity for productivity is accepted, and the speed of
adjustment term is found to have a value of around 40%. A strongly significant role is
found for unemployment in equilibrium; this contrasts with the opposite finding in
Scheremet (2000) but seems more reasonable, notably given the collective bargaining
framework in place in Belgium (see below). The institutional variables retained suggest
that bargaining power in wage negotiations is significantly influenced by union density
and benefit replacement rates. Union density saw a reasonably important increase of

around 4% in the first ten years of the period to a figure of 56% (the second highest
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density in our sample after Sweden) and fluctuated around that level since then; benefit
replacement rates fell discontinuously from 0.5 in 1985 to 0.44 in 2001 before recovering
to 0.47 by 2003. A further notable feature of the equilibrium is that consumer prices are
the relevant long-run concept in the wage bargain for Belgium, although we do find a

significant role for the relative price of imports.

The dynamics of the equation are of particular interest. As can be seen, they include
highly significant roles for unemployment and inflation expectations (with a particularly
large coefficient that could even be restricted to one), as well as a remarkable influence
of compensating claims for inflation over the past two years of the wage bargain. The
equation is in fact faithfully reflecting a number of institutional specificities of the

Belgian labour market environment.

A significant role for backward-looking elements is only to be expected in Belgium.
First, the statutory minimum wage is linked to the ‘“health index” (see below) and
adjusted annually by the social partners (EIRO, 2005a; European Commission, 2005b).
Second, and more importantly, Belgium is with Luxembourg the only country in Western
Europe still operating an automatic indexation system, linking pay and social security
benefits to the cost of living (EIRO, 2002b). This is crucial for an understanding of the

Belgian situation, yet seems to have generated some confusion in past studies.

Belgium was one of the first countries to introduce a consumer price index (May 1919)
and soon afterwards automatic indexation of wages became a feature of the Belgian

labour market. In April 1935, the index was placed under the control of the “Index
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Commission” (Commission de [’index des prix de détail), consisting of employer and
employee representatives as well as academic personalities, a system still operating to
this day. The system was quite stable; indeed, as noted by Vandaele and Boucké (2003),
“From 1951 until March 1982, the wage indexation mechanism functioned without
substantial modifications”. The early 1980s is precisely a period when some authors have
found substantial disturbance in wage equations: Artis and Ormerod (1991) found a
break in 1981 — attributed to an “EMS effect” — whereas Artis and Ormerod (1996) noted
the implementation of some drastic reforms, notably “the elimination of wage
indexation” and speculated that such reforms may be linked to EMS pressure. Our
sample does not allow us to explore these issues. However, it is important to note that
following the government’s decision to devalue the currency, wage indexation was
merely suspended in the first half of 1982 (Vandaele and Boucké, 2003). A flat-rate
index was implemented for the other half, and a wage freeze enforced over 1983-1984.
Unlimited government control came to an end and automatic full indexation was restored
in 1986, roughly coinciding with the start of our sample period. The indexation
mechanism was further modified in 1994 with the introduction of the “health index”
(excluding products such as tobacco, alcohol and petroleum — which typically experience
more inflation). The wage growth in the early 1990s which accompanied economic
growth came to a sudden halt as the government introduced a wage freeze from 1995 to
1996 in the context of worsening economic conditions. This change motivates the

dummy variable introduced in 1995q1.

Thus, this institutional information helps interpret the backward-looking part of the

equation — both in terms of its dynamics found and the finding that it is consumer wages
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that are the object of bargaining. We now turn to the institutional motivation of the

strongly forward-looking part of the equation.

In 1989, a “Law on the Preservation of the Competitiveness of the Country” was passed
(“Loi de sauvegarde de la compétitivité du pays”, 6 January 1989). It represented the
opening of a new conceptual era for Belgian wage bargaining (Mermet, 2001). The law
called for the benchmarking of wage costs and competitiveness with the country’s seven
most important trading partners (France, Germany, Italy, Japan, the Netherlands, the
United Kingdom and the United States). The law allowed for ex post government
intervention after consultation of the Central Economic Council (“Conseil Central de
[’Economie”, CCE) in the event wage bargaining would compromise competitiveness,
and the possibility of overruling collective agreements. The practical implementation of
these measures was made possible by an Arrété Royal dated 24 December 1993. It is
reasonable to suppose that the threat of government intervention changed the bargaining
context and provided an additional incentive for unions and employer organisations to
avoid generating excessive inflation. It is precisely in this period that inflation

expectations become significant in our equation, as shown in Figure 45.
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FIGURE 45: BELGIUM, RECURSIVE COEFFICIENT, INFLATION EXPECTATIONS
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Subsequent policy developments moved further in this direction. July 1996 saw the
introduction of a law on the “promotion of employment and the preventive safeguard of
competitiveness”’®, mandating the CCE to produce a yearly technical report determining
the maximum permitted nominal wage cost increase margin. This is based on anticipated
wage cost movements in three reference countries — Germany, France, Netherlands — and
on wage cost movements in Belgium over the previous two years. The first year of
operation of this system (1997) saw a breakdown of central bargaining in Belgium as the
social partners were unable to agree on the pay increases proposed by the CCE for the
1997-98 cycle, and the level of increase was imposed by the government. This justifies

the 1998 dummy present in the equation.

" Emphasis added; Law dated 26 July 1996.
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If there is a staggering structure to bargaining, then it is subsumed in the second lag of
inflation expectations rather than appearing explicitly. The lag may also suggest discrete
information collection and lengthy bargaining. The magnitude of this second lag is
especially notable, and rather large relative to what the dynamics in hourly compensation
would suggest, although its standard error is also large. It may be somewhat upwards
biased by the omission of positively correlated information from neighbouring countries
relevant to the setting of the CCE wage norm — although the coefficient is very stable
over time. Rather large effects have tended to be found in the literature (e.g. Anderton
and Barrell, 1995; Artis and Ormerod, 1996) though interestingly Barrell and Dury

(2001) do not confirm this.

The model is congruent as evidenced by the specification tests and has an excellent fit
(sigma of 0.89%). Figure 46 provides some graphical evidence. The complete lack of
autocorrelation in the error structure is remarkable, given the fact that we are modelling
an 8-quarter difference. The stability tests in Figure 48 confirm that the model is stable.
Figure 47 shows that the forecasts from 1999ql are fully satisfactory for the first two
years, but then significantly over-predict actual developments, especially for 2001 and

2002. The explanation of this fact reveals a number of interesting issues.

The period of 2001-02 is covered by the inter-sectoral agreement signed in December
2000. This agreement covered two main themes (EIRO, 2001a): (1) The renewal of the
'pay norm' (calibrated in view of the labour costs in neighbouring countries) that guides
subsequent sector and company-level bargaining; and (2), the balance between work and

family life.
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The fixing of a maximum margin for pay rises in the inter-sectoral agreement proved to
be a highly controversial issue, with trade unions arguing that periods of recession had
been left behind and employers highlighting the need to remain competitive in an open
economy. In the end, wage moderation prevailed in both the setting of the pay norm
(which was merely indicative in this bargaining round) and in the subsequent sectoral

negotiations.

Regarding the second issue, the inter-sectoral agreement reduced the maximum normal
working week to 38 hours from the previous level of 39, starting in January 2003.
However, data from the OECD’s Productivity Database show that average hours worked
in the economy increased in both 2001 and 2002, against an overall decreasing trend
before that. Working time fell again in 2003. The temporary increase in working time
against a background of wage moderation may explain part of the deviation between our

forecasts and the actual outcomes for hourly compensation.

However, this can hardly be a full explanation. 2001 appears to be a year of change for
several coefficients, although without there being a break in the series to properly speak
of. This is notably the case for the union density and benefit replacement rate
coefficients, which become significant in this year. The most remarkable change
observed, however, concerns the unemployment coefficient which decreases in
magnitude that year (c.f. Figure 49). This outcome may not seem encouraging at first
sight (it acts in the direction opposite to the “EMU effect” being sought theoretically).

However, it is important to understand what may have originated it. The quarters
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between 1998ql and 2002q1 saw a sharp decrease in the unemployment rate in Belgium
(from 9.43% to 6.55%, almost three percentage points). Most of this fall (around 2.5%)
took place in 1999 and 2000. This could have been a significant factor in promoting a
relaxation of the policy of wage moderation. We know from the outcomes of hourly
compensation that wage moderation did prevail. This must mean that, in a sense, wage
moderation became more independent of the cyclical state of the economy, and it is this

observation that the change in the coefficient may be reflecting.

Thus, although we find no evidence of an “EMU effect” having increased wage
flexibility in Belgium, there is evidence of a willingness to reach moderate wage
bargaining outcomes. The underlying question, of course, remains the extent to which
EMU might be responsible for such a development. An argument against this view is that
the Belgian government itself crafted wage moderation into the system, with the
implementation of the 1989 law and the willingness to impose wage freezes (1995-1996)
or particular wage increases (1997-1998) when the social partners proved unable to
provide satisfactory solutions; indeed, the importance of expectations in the equation
seems to date from the early 1990s, as noted early. However, there is no doubt that many
of these reforms were taken in view of monetary union. The wage freeze of 1995-1996
was arguably partly motivated by the Maastricht Criteria (Vandaele and Boucké, 2003).
Furthermore, an important revealed intention behind the design of the 1996 Law was to
achieve stabilisation in the context of EMU (e.g. CCE, 1998). As a matter of political
economy, EMU may well have made wage moderation easier to justify and enforce in a

small open economy such as Belgium.
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FIGURE 46: BELGIAN MODEL, GRAPHICAL ANALYSIS, 1985Q3-2005Q2
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FIGURE 47: BELGIAN MODEL, FORECASTS FROM 1999:1
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FIGURE 48: BELGIAN MODEL, STABILITY TESTS
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FIGURE 49: BELGIAN MODEL, RECURSIVE EQCM COEFFICIENTS
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4.1.4  Spain

Modelling ESP D4ICOMPTH; Estimation Sample: 1987q2-2005q2

Coefficient Std.Error t-value t-prob Part.R"2

Constant -4.50576 0.4930 -9.14 0.000 0.5820
ESP_DI1COMPTH 1 0.173255 0.05577 3.11 0.003 0.1386
ESP_D1COMPTH 4 0.158889 0.06594 2.41 0.019 0.0882
ESP_EXPINFLPBIS 3 0.498795 0.1195 4.17 0.000 0.2251
ESP D31CPI 1 0.611006 0.1151 5.31 0.000 0.3195
I2005h1 0.0244255 0.005946 4.11 0.000 0.2195
I1992:1 0.0399082 0.007932 5.03 0.000 0.2967
I1997:1 -0.0219670 0.007747 -2.84 0.006 0.1182
ESP_1RCOMPTH 4 -0.640408 0.07191 -8.91 0.000 0.5693
ESP_1PRODIT 4 0.640408*

ESP 1U 4 -0.0220836 0.008392 -2.63 0.011 0.1035
ESP_1EPL 4 0.136718 0.01896 7.21 0.000 0.4643
ESP 1UDENS 4 0.0309446 0.01483 2.09 0.041 0.0676
ESP_1RELPMPC 4 -0.103802 0.02773 -3.74 0.000 0.1893
sigma 0.00743714 RSS 0.0033186613
R"2 0.936848 F(12,60) = 74.17 [0.000]**
log-likelihood 261.368 DW 2.25
no. of observations 73 no. of parameters 13

mean (ESP_D41COMPTH) 0.05799 var (ESP_D41COMPTH) 0.000719871
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Specification Tests

AR 1-5 test: F(5,55) = 1.8904 [0.1109]
ARCH 1-4 test: F(4,52) = 0.27360 [0.8937]
Normality test: Chi~2(2) = 0.78535 [0.6752]
hetero test: F(21,38) = 1.1994 [0.3052]
RESET test: F(1,59) = 0.17483 [0.6774]

SOURCE: own calculations; starred * coefficients have been restricted.

The Spanish specification is concerned with the modelling of the yearly change in hourly
compensation, D4ICOMPTH. We find from the dynamics in the equation that the
equilibrium correction term is optimally modelled with a lag of one year, and displays a
speed of adjustment coefficient of 64%. This is a reasonably high value for this
coefficient and seems consistent with data from the European Commission (2004), which
estimate the usual duration of collective agreements in Spain to be between two and three

years.

The reason why the rhythm of bargaining might be less transparently reflected for Spain
than in the Italian or Belgian equations, for instance, might be the highly fragmented
nature of Spanish wage bargaining. Data from the European Commission (2004) shed
light on the importance of different bargaining levels — defined as “national”, “sector”
and “company” bargaining. In Spain, the national sector is catalogued as “‘existing”
whereas both other levels are ranked as “important, but not dominant”. Spain is the only
country in our sample with such a situation (all others display a “dominant” level of
bargaining, even when others coexist). In fact, a finer judgement would describe the key
level of bargaining in the country as provincial, but existing alongside other varieties

(e.g. national and company) (EIRO 1999b, 2001b).
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We are able to impose long-run homogeneity for the influence of trend productivity on
real hourly compensation. Unemployment is found to be a significant influence in
dampening compensation increases in equilibrium, as are relative import prices. On the
other hand, two institutional variables are found to act as significant motives for real
increases in hourly compensation: employment protection legislation and union density.
Employment protection legislation has been reduced in Spain over the sample period
overall, with sharp decreases in the 1990s. In 1994, for instance, procedural requirements
for economic dismissals were reduced and notice periods shortened; temporary work
agencies were also allowed. In 1997 the maximum compensation for unfair dismissal
was reduced and the relevant definitions were adjusted. On the other hand, the indicator
shows a slight increase more recently linked to the adoption of Law 12/2001, which
tightened the legislation applicable to fixed-term contracts somewhat (OECD, 2004b).
Union density increased sharply until 1993 (doubling to 18% from a starting value of

around 9% in 1987q2) before gradually coming down to 14%.

Significant dynamics in the dependent variable suggest the importance of earlier
settlements in bargaining. Furthermore, significant roles are also attributed to both
inflation expectations and compensation for inflation experienced in the recent past.
Inflation expectations appear lagged three periods, which may be reflective of the time
spent on bargaining negotiations and/or of an implicit structure of staggered contracting.
The latter would be expected to prove especially difficult to detect explicitly in the
Spanish case, given the highly fragmented structure of Spanish bargaining already noted.
The important backward-looking dynamics for inflation were only to be expected, and

may be reflecting the commonality of wage indexation clauses in collective agreements
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and the fact that inflation is used as one of the criteria to adjust statutory or collectively
agreed minimum wages (European Commission, 2005b). Remarkably, short-run

dynamics in unemployment could not be evidenced in Spain.

The literature having considered Spanish wage equations in the past has generated a
number of findings regarding their stability. Scheremet (2000) found no signs of breaks.
However, Anderton and Barrell (1995) found evidence of structural change in 1986q1,
which they attribute to the growing significance of fixed-term contracts in the labour
market’’; Lauer (1999) found evidence of a break in 1988 (unexplained), whilst Barrell
and Dury (2001) found one for 1987, noting that it followed Spain’s entry into the ERM.
Another plausible candidate for breaks around those dates would of course be Spain’s
entry into the EEC (1 January 1986; see Curto Millet, 2004). Unfortunately, our sample

prevents us from analysing such questions here.

As can be seen, we found it necessary to introduce a dummy to control for the significant
increases in hourly compensation that took place in the first two quarters of 2005. It is
difficult to pinpoint exactly the source of this behaviour in the series, as the relevant data
have not yet been made available by the OECD. Two hypotheses stand out, nonetheless.
First, there was an extraordinary increase of 6.6% for the minimum wage (Salario
Minimo Interprofesional, SMI) in July 2004, bringing the annual variation in 2004 to
8.6% - a change not matched since 1983, in a very different inflationary environment.
The SMI concerns about a million workers directly (out of 18-19 million in

employment). Furthermore, on 27 December 2004 the government, employer

7 A substantial relaxation on restrictions for these types of contracts took place in 1984 (OECD, 2004b).
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organisations and trade unions reached an agreement for the SMI to be raised by 4.5% in
2005 (EIRO, 2005b). Although some compensating social security contributions were
planned to mitigate the effect on employers’ labour costs, it seems likely that these have
nonetheless increased. Furthermore, these developments may have affected the
bargaining of non-SMI wages in an upward fashion. Second, the government decided to
increase minimum pensions by between 4.5% and 8.07% in January 2005 (EIRO,

2005c), which may have further increased employers’ social contributions.

The dummy introduced in the first quarter of 1997 reflects important tensions in Spanish
wage bargaining. As can be seen in Figure 50, wage growth falls importantly that
quarter. This coincides with a wage freeze imposed by the newly elected Partido Popular
on civil servants and workers in public administration (funcionarios). Indeed, the
government decided not to implement a three-year wage agreement (1995-7) for these
workers concluded by the previous PSOE (Socialist) government and the trade unions
(CC.00, UGT and CSI-CSIF, among others). This deal involved annual pay increases
equivalent to the increase in the retail price index (EIRO, 1997b; 200le). The

government’s actions led to a series of strikes in the sector, starting in late 1996.

The specification tests show the model to be congruent, with an excellent fit (sigma of
0.74%). The autocorrelation result is especially encouraging given the smoothness of the
series being modelled (Figure 50). The model appears to be stable overall, and in
particular in the post-EMU period. The forecasts from the point of introduction of EMU
(Figure 51) are broadly satisfactory, only becoming questionable in late 2004 and 2005

given the absence of the appropriate dummy. The battery of statistical tests in Figure 52
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fails to detect any signs of instability in the EMU period. The recursive estimates of the

coefficients otherwise appear to be stable. In particular, this behaviour is displayed by the

key EqCM coefficients in Figure 53.

Thus, overall, there seems to be no indication of an “EMU effect” with respect to Spain.

As in the case of Italy, this may be seen as particularly damaging to the case for “EMU

effects” in flexibility given the country’s history of competitive devaluations (Lauer,

1999).

FIGURE 50: SPANISH MODEL, GRAPHICAL ANALYSIS, 1987Q2-2005Q2
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FIGURE 51: SPANISH MODEL, FORECASTS FROM 1999:1
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FIGURE 53: SPANISH MODEL, RECURSIVE EQCM COEFFICIENTS
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4.1.5 Germany
Modelling DEU D2ICOMPTH; Estimation Sample: 1991q3-2005q2
Coefficient Std.Error t-value t-prob Part.R"2
Constant -11.5290 2.967 -3.89 0.000 0.2554
DEU DI1COMPTH 1 0.447762 0.09998 4.48 0.000 0.3131
DEU_EXPINFLPBIS 4 0.309560 0.1111 2.79 0.008 0.1500
DEU D21CPI 0.546021 0.1357 4.02 0.000 0.2689
DEU D1U 3 -0.0210874 0.01127 -1.87 0.068 0.0737
11994:2 -0.0140562 0.004556 -3.09 0.004 0.1778
DEU_1RCOMPTH 2 -0.559194 0.09855 -5.67 0.000 0.4226
DEU_ 1PRODIT 2 0.273009 0.08714 3.13 0.003 0.1824
DEU 1ITAX 2 -0.995611 0.1800 -5.53 0.000 0.4102
DEU 1CTAX 2 -0.387168 0.2255 -1.72 0.093 0.0628
DEU_ 1BRR 2 0.194528 0.05929 3.28 0.002 0.1965
DEU_ 1ACOV_2 2.10984 0.6381 3.31 0.002 0.1990
sigma 0.00423326 RSS 0.000788500237
R"2 0.919762 F(l1l,44) = 45.85 [0.000]**
log-likelihood 233.32 DW 2.22
no. of observations 56 no. of parameters 12
mean (DEU _D21COMPTH) 0.0143062 var (DEU_D21COMPTH) 0.000175483
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Specification Tests

AR 1-4 test: F(4,40) = 0.37551 [0.8247]
ARCH 1-4 test: F(4,36) = 1.1189 [0.3628]
Normality test: Chi~2(2) = 2.9091 [0.2335]
hetero test: F(21,22) = 0.17760 [0.9999]
RESET test: F(1l,43) = 1.2207 [0.2754]

SOURCE: own calculations; starred * coefficients have been restricted.

We model the half-yearly change in the hourly compensation of workers for Germany
over the period 1991q3-2005q2. The equilibrium correction term is accordingly lagged
by two quarters, with a speed of adjustment coefficient of 56%. The size of this
coefficient appears consistent with a usual duration of collective agreements in Germany

estimated at 1-2 years by the European Commission (2004).

The influence of trend productivity on the equilibrium is highly significant. However, the
coefficient is only half that on lagged real hourly compensation, and a homogeneity
restriction cannot be imposed (more on this below). Remarkably, both direct and indirect
taxation seem to matter in the long-run solution, although the latter is only significant at
the 10% level and the former appears to be somewhat large in magnitude. A longer
sample would clearly be beneficial to estimate their effects more precisely. In any event,
it seems possible on the present evidence to make the claim that bargaining in Germany
largely concerns post-tax real producer wages. The importance of these variables, and
especially of direct taxation, is not surprising in the German context. Indeed, it is well-
known that in order to meet the costs of re-unification, social security contribution rates
were increased as well as the burden of direct taxation (e.g. the “solidarity surcharge” in

West Germany) (DG ECFIN, 2002). Unemployment is completely insignificant in the
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equilibrium solution, possibly due to the very limited variation it displays over our

sample period.

Two institutional variables are retained by our selection process. The first is adjusted
bargaining coverage, which experienced an increase in Germany in the early 1990s. Its
coefficient is rather large, although the variable is also estimated imprecisely. A highly
significant effect is also found for the benefit replacement rate variable, which fell in the
early 1990s, reaching its lowest value in 1997, and rose again subsequently. A dummy

variable was inserted to take account of an outlier in the second quarter of 1994.

Our data on inflation expectations switch from concerning West Germany to the whole
of Germany in January 1991%. This means that, given the four-quarter lag on the
inflation expectations term for the specification above, two points of West German
expectations data are used above. We checked the equation for robustness by limiting the

sample to 1992ql onwards and obtained the same results.

The dynamics include a role for unemployment, although the coefficient is only
significant at the 10% level. On the other hand, highly significant roles are found for both
inflation expectations and compensating claims for past inflation. These findings deviate
substantially from some made previously in the literature. Indeed, several studies have
highlighted the insignificance of the German inflation expectations variable (Artis and
Ormerod, 1996; Anderton et al., 1992; Anderton and Barrell, 1995; Barrell and Dury,

2001). This was generally attributed to the low-inflation history of Germany, as well as

% We thank Rolf Biirkl for clarifying this issue in a private communication (21/03/2005).
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the low-variability of inflation; it was then argued that such low-variability would also be
a characteristic of expectations, so that their effects would be absorbed in the constant

term. Three possible explanations for the diverging findings reached here come to mind.

1. The EMU years add data points with higher variability for inflation
expectations than that over the previous 20 years, allowing identification.

This hypothesis is contradicted by the data used in this study, as can be seen from a

consideration of Figure 54.

FIGURE 54: INFLATION EXPECTATIONS IN GERMANY, 1980Q1-2005Q2
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2. The divergence arises from the fact that the present study uses an actual
measure of expectations as an input into the wage equation.

This is a plausible contributory explanation to the finding here. It must be noted however
that Curto Millet (2004) using the same methodological approach as was deployed here
found expectations to be insignificant. Nevertheless, it now appears that this earlier
finding was probably due to the very limited sample available for consideration then

(1992q1-2002g4) as will be suggested in the following point.

3. The importance of expectations is a recent phenomenon in German wage
bargaining, possibly a post-EMU one.

The time sample available here is obviously very limited; in particular, no judgement can
be expressed over wage bargaining in the 1980s. However, the data available suggest
that, although expectations only became durably significant in 2003, their coefficient was
already important earlier in the period, suggesting that the phenomenon is not new

(Figure 56).
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FIGURE 55: RECURSIVE COEFFICIENT, GERMAN INFLATION EXPECTATIONS
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Thus, the temptation of drawing more general policy conclusions from the apparent

novelty of the present finding of significance relative to previous research should be

resisted.

The presence of an expectations term lagged four quarters does not have a unique and

obvious explanation. It may reflect in part negotiation lags and discrete information

collection, as in Mankiw et al. (2003). It is also possible that other expectations terms

with less distant lags had to be dropped due to collinearity with the past inflation terms.

Another important difference with some previous studies in the literature concerns the

lagged inflation terms present in the wage equation. Anderton et al. (1992) and Anderton

and Barrell (1995) surprisingly find an absence of lagged inflation terms in their German
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wage equations; Anderton et al. (1992) attribute this to the “low degree of persistence of
German inflation”. In contrast, the equation proposed here does evidence a significant
dynamic response of wages to past inflation. This is more in tune with institutional
information. For instance, it is well-known that in Germany inflation is one of the criteria
used to adjust statutory or collectively agreed minimum wages (European Commission,
2005b). Moreover, German wage bargaining has traditionally “always oriented itself to
the "margin of distribution" (Verteilungsspielraum)” (EIRO, 1997a), i.e. to the sum of

the increases in inflation and productivity.

The equation is clearly congruent according to the specification tests, with an excellent
fit (sigma of 0.42%) (Figure 56). However, the forecasts from the first quarter of 1999
yield a very substantial overprediction (Figure 57) whereas those from the first quarter of
2000 onwards are on track (Figure 58). The adequacy of the stability tests in Figure 59
points to a reasonably smooth change in coefficients as the cause of this. Indeed, only
two are found to change importantly in 1999. First, there is a decrease in the benefit
replacement rate coefficient from 0.36 to 0.25. This probably reflects German wage
moderation in 1999 in the face of an increase in the underlying variable that year.
Second, and most importantly, the productivity trend’s influence drops from 0.47 to 0.35
in 1999; by 2005, the coefficient had further decreased to 0.27 (see Figure 60). This
follows a number of years of very moderate wage increases. For instance, in 1998 wages
again rose “above the rate of inflation but below the increase in labour productivity”

(EIRO, 1998a). This was reflected by a particularly sharp drop in the labour share®'.

¥! The variable is computed as the compensation of workers (employed and self-employed) as a proportion
of gross value added at basic prices (excluding taxes less subsidies on products). We use quarterly Eurostat
data for the latter series. See Batini et al. (2000).
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Indeed, Figure 61 shows that our sample period is characterised by an important decrease
in this variable, which also displays a downward trend for most of the period. As such,

the weakness of the productivity coefficient is therefore not surprising.

Overall, evidence supportive of an “EMU effect” in terms of flexibility seems rather
limited, although there is a noticeable increase in the magnitude of the speed of
adjustment coefficient in 1998. Instead, as was the case in Belgium, we find the period
surrounding the advent of EMU to be associated with important wage moderation.
Unlike in the case of Belgium, however, the cause here seems to be more related to
domestic conditions, namely weak internal demand and persistent unemployment.
Indeed, these seem to be the principal concerns which motivated unions to agree to the
policy at the time (EIRO, 1998b). What is more, the observed wage moderation predates
the introduction of EMU by many years, having characterised practically every year in

the 1990s.
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FIGURE 56: GERMAN MODEL, GRAPHICAL ANALYSIS, 1991Q3-2005Q2
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FIGURE 57: GERMAN MODEL, FORECASTS FROM 1999:1
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FIGURE 58: GERMAN MODEL, FORECASTS FROM 2000:1
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FIGURE 60: GERMAN MODEL, RECURSIVE EQCM COEFFICIENTS
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4.1.6 The Netherlands

Modelling NLD D4ICOMPTH; Estimation Sample: 1974q3-2005q2

Coefficient Std.Error t-value t-prob Part.R"2

Constant -3.16784 0.2307 -13.7 0.000 0.6358
NLD DI1COMPTH 1 0.230347 0.06937 3.32 0.001 0.0926
NLD D31COMPTH 2 0.341442 0.04980 6.86 0.000 0.3033
NLD DI1COMPTH 5 0.243376 0.06118 3.98 0.000 0.1278
NLD EXPINFLPBIS 3 0.0941051 0.02623 3.59 0.001 0.1065
NLD D1U -0.0200008 0.01204 -1.66 0.099 0.0249
NLD DVOLAT 0.773417 0.3207 2.41 0.018 0.0511
I1982:1 0.0299674 0.008985 3.34 0.001 0.0934
11986:1987 -0.0372009 0.004148 -8.97 0.000 0.4268
I2001 0.0285016 0.005134 5.55 0.000 0.2220
I2004:10on 0.0206416 0.004313 4.79 0.000 0.1750
NLD 1RCOMPTH 4 -0.527844 0.03883 -13.6 0.000 0.6311
NLD 1PRODIT 4 0.527844*

NLD 1CTAX 4 -0.527844*

NLD 1ITAX 4 -0.236830 0.05535 -4.28 0.000 0.1449
NLD 1U 4 -0.0423189 0.003958 -10.7 0.000 0.5142
NLD 1COORD_4 -0.0889601 0.009792 -9.09 0.000 0.4332
NLD VOLAT 4 0.415654 0.1790 2.32 0.022 0.0476
sigma 0.00864561 RSS 0.00807263797

R"2 0.966726 F(15,108) = 209.2 [0.000]~*~*
log-likelihood 421.704 DW 2.07

no. of observations 124 no. of parameters 16

mean (NLD D41COMPTH) 0.0446043 var (NLD D41COMPTH) 0.00195655

Specification Tests

AR 1-5 test: F(5,103) = 0.91811 [0.4724]
ARCH 1-4 test: F(4,100) = 1.4265 [0.2307]
Normality test: Chi~2(2) = 4.1285 [0.1269]
hetero test: F(26,81) = 2.0969 [0.0063]**
RESET test: F(1,107) = 0.034141 [0.8538]

SOURCE: own calculations; starred * coefficients have been restricted.

Greater availability of key data in the Netherlands has allowed us to build a model for a
considerably longer period than is possible in all other countries in our sample except
Italy, namely: 1974q3-2005q2. As already noted in the case of Italy, the sample period
available here presents us with an opportunity of examining the potential link between

both EMU and the EMS on the one hand, and labour market flexibility on the other.
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The model concerns the yearly change in the hourly compensation of workers
D4ICOMPTH. Consistent with this level of differencing, the data suggest that the
equilibrium correction term should be lagged by one year, and has an estimated speed of
adjustment coefficient of 53%. This value and the structure of our specification appear
reasonable in light of prior institutional information, namely that the usual duration of

collective agreements in the Netherlands is of two years (European Commission, 2004).

Long-run homogeneity holds for the productivity trend, and the relevant equilibrium
prices are producer prices as shown by the restriction on the indirect taxation variable
CTAX. Similar evidence could only be found for Germany in our sample of countries.
Rather than representing a uniquely Dutch or German characteristic, it may well be the
case that for many countries only a large time series sample such as the one employed
here can give us enough variation to allow an identification of the effects of this variable.
Indeed, not all the variation in indirect taxation may be relevant to wage bargaining (see
discussion in Section 4.1.7 in the UK context). Note however that the only other country
studied here with a comparable sample size (Italy) failed to display a significant CTAX
variable, contrary to what is the case here. This situation is not unexpected over the time
period considered given an a priori view of greater product market competition in the
Netherlands and its small open economy status. Surprisingly, however, the ratio of
import to consumer prices does not appear to be significant, unlike in Belgium. Direct
taxation ITAX also plays a significant and important role in the Dutch bargaining process

but is not so large that it could be sensibly restricted.
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The unemployment level is strongly significant, whilst the corresponding differenced
term is just significant at the 10% level. This finding is broadly in line with those in the
literature. Indeed, Lauer (1999) and Scheremet (2000) both found the level of
unemployment to be highly significant, whereas its difference was not. An exception is
however provided by Anderton and Barrell (1995), who reported a “particularly low”

and insignificant long-run coefficient on unemployment for the Netherlands.

The long sample period available for this estimation poses particular challenges given the
economic volatility present in the 1970s. We aim to control for this by introducing an
index of inflation volatility in our equation. The rationale for its presence is that in a
volatile environment, inflation surprises can hurt workers’ real compensation
significantly over the contract period; as a result, they may seek to insure against that
possibility ex ante in wage bargaining. We capture the concept of inflation volatility by

the following moving average measure:

MA[abs(D4ICPI — DAICPI _4)]

In contrast to findings for the Italian wage equation, inflation volatility is found to be
significant both as a differenced variable and as part of the long-run solution of the
equation. This is the first time this issue is considered in the literature, and the results
here suggest that allowance should be made for the possibility of such effects when

considering samples of this type.

In terms of institutional variables, a significant role is identified for bargaining
coordination. Our index of coordination shows that a significant contribution is made by
this variable to wage moderation. This result is consistent with multiple findings in the
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literature pointing to a relationship between good employment outcomes and
coordination — whether in a monotonic or non-linear fashion (Boeri et al., 2001). Finding
evidence of it in the context of the Dutch labour market seems logical, given its operation
as a highly coordinated system for decades and its characteristic Overlegeconomie
(“social dialogue economy”) features. In particular, over our sample, the coordination
index rises in the period following 1982, a year characterised by the introduction of the
landmark Wassenaar agreement. This agreement amounted to a commitment to wage

moderation reached by the social partners (ILO, 2005b).

The dynamics of the equation warrant further consideration. As can be seen, inflation
dynamics were found to be insignificant in our specification, whilst the inflation
expectations term is highly significant. This finding differs importantly from the results
of earlier studies. Both Anderton and Barrell (1995) and Barrell and Dury (2001) found
no role for expectations in the Dutch wage equation. Curto Millet (2004) also reached a
finding of insignificance. Artis and Ormerod (1996) did include expectations in their
specification, but the coefficient found was rather low. The difference in findings relative
to our earlier study may well be due to the difference in sample period (1982q1-2002q4
in the earlier study), as one would expect inflation expectations to be of particular
relevance in the higher inflation environment of the 1970s. Indeed, the coefficient
appears to have had a large size from early on and has remained stable throughout our
sample (Figure 62). The lag found in the expectations term may reflect both negotiation

lags and staggering.
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FIGURE 62: DUTCH INFLATION EXPECTATIONS, RECURSIVE COEFFICIENT
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The specification includes a number of dummy variables which deserve comment. We
have introduced a dummy for the period 1986-1987, which is characterised by a trough
in the series of hourly compensation growth, as can be seen in Figure 63. These two
years are in fact the years of strongest positive growth in average working hours in our
sample (2.33% and 2.28%, respectively), representing a break in an otherwise steady
trend towards decreasing working time. Part of this development may be explained by
changes in working time regulations. Indeed, Nunziata (2001) reduced the value of his
indicator for working time regulations for the Netherlands in 1986, noting both the
abolition of the prohibition for women night shifts and a trend towards decentralisation
on the issue of working time. Such developments, in the context of an environment of

wage moderation, help account for the particular developments of this period.
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The dummy for 2001 seeks to characterise a year of tense bargaining conditions. This
was already noted in Curto Millet (2004). For instance, some employers affiliated to the
VNO-NCW employers' confederation pushed for reductions in wage costs (notably in the
area of sick pay), meeting frontal opposition from the Dutch Trade Union Federation
(FNV). Tensions were also present inside the trade union movement, as a number of
unions (e.g. FNV Bouw; FNV unions represented at the Akzo-Nobel chemicals group
and in the healthcare sector) sought pay increases well above the 4% recommended by

FNV — successfully, in the cases of some (EIRO, 2001d, 2001f).

Finally, we have included a dummy variable for the quarters from 2004ql onwards. This
variable broadly covers two exceptional developments in Dutch wage bargaining. First,
the period is influenced by a central tripartite agreement signed in November 2003 (the
‘autumn agreement’), which imposes a wage freeze in 2004 and 2005 (EIRO 2004a).
However, as noted in EIRO (2004b), trade unions were keen to “test the limits of the
wage freeze” in negotiations during 2004. Second, the period is marked by a crisis of
occupational pension funds. These are jointly managed by the social partners and
constitute the “second pillar” of the Dutch pensions system, covering around 90% of the
workforce (EIRO, 2004c). However, in recent years the pension fund reserves have been
substantially depleted. The shortfall already amounted to EUR 10 billion by the end of
2002 and concerned 60% of all the 284 funds (EIRO, 2003a); it worsened subsequently.
The logical consequences of this situation have been increases in employer and employee
contributions. The scale of the problem is considerable; data from the Central Statistical
Office (Centraal Bureau voor de Statistiek, CBS) reveal that social contributions by

employers rose by EUR 7.5 billion in 2003, of which EUR 5.6 billion were related to
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occupational pension contributions. A large part of the reason behind this lies in stricter
requirements imposed by the Pensioen- en Verzekeringskamer (Pension and Insurance
Supervisory Board, PVK), and it is expected that a further EUR 70 billion will be
required for compliance in the coming years (EIRO, 2004d). The crisis is associated with
a number of issues, including an ageing population, the shrinking capital reserves held by
pension funds due to the stock market slump and new EU book-keeping rules (EIRO,
2003a). As a result, the ‘pensions problem’ has become a prominent issue in Dutch

bargaining (EIRO, 2003b).

The specification tests show the model to be congruent in all aspects but
heteroscedasticity, with an excellent fit (sigma of 0.86%). This residual amount of
heteroscedasticity could not be eliminated and is without doubt linked to the larger
sample used here (it is absent over the shorter period considered in Curto Millet, 2004).
The autocorrelation result is especially encouraging given the smoothness of the series

being modelled and the time period considered.

Stability tests presented in Figure 65 confirm the stability of the model over the entire
period examined. In particular, neither EMS nor EMU effects are apparent here. Probing
the possibility of an EMU effect further with the forecast analysis leads to the same
conclusion (Figure 64) — the forecasts fail, but merely due to the absence of the special

“dummied” effects of 2001 and 2004 described earlier.
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Individual recursive estimates of the coefficients show no break. Figure 66 plots
recursive estimates of the key EQCM coefficients, once again making clear the absence

of any ‘EMU effect’.
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FIGURE 63: DUTCH MODEL, GRAPHICAL ANALYSIS, 1974Q3-2005Q2
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FIGURE 65: DUTCH MODEL, STABILITY TESTS
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4.1.7  United Kingdom

Modelling GBR_D4ICOMPTH; Estimation Sample: 1983q1-2005q1

Coefficient Std.Error t-value t-prob Part.R"2

Constant -1.56834 0.2749 -5.70 0.000 0.3055
GBR_D1COMPTH 1 0.608526 0.07396 8.23 0.000 0.4777
GBR_D1COMPTH 2 0.510956 0.07608 6.72 0.000 0.3787
GBR_D1COMPTH 3 0.393911 0.08400 4.69 0.000 0.2291
GBR_EXPINFLPBIS 3 0.546320 0.1054 5.18 0.000 0.2663
GBR_DI1CPI 1 0.245233 0.1041 2.36 0.021 0.0697
GBR_DI1CPI 2 0.328881 0.1020 3.22 0.002 0.1231
GBR_D41U -0.0615586 0.01036 -5.94 0.000 0.3232
I1992:1 0.0413339 0.007049 5.86 0.000 0.3173
I1988:1 -0.0360666 0.007442 -4.85 0.000 0.2409
I1991:1 0.0336455 0.007290 4.62 0.000 0.2235
GBR_1RCOMPTH 4 -0.422542 0.05338 -7.92 0.000 0.4585
GBR_1PRODIT 4 0.166931 0.03965 4.21 0.000 0.1933
GBR_1EPL 4 0.116566 0.01858 6.27 0.000 0.3472
GBR_1RELPMPC 4 -0.152075 0.02017 -7.54 0.000 0.4345
sigma 0.00661348 RSS 0.00323662446

R"2 0.933913 F(l4,74) = 74.7 [0.000]**

log-likelihood 328.587 DW 1.9

no. of observations 89 no. of parameters 15

mean (GBR_D41COMPTH) 0.0582597 var (GBR_D41COMPTH) 0.000550286

Specification Tests

AR 1-5 test: F(5,69) = 0.27186 [0.9270]
ARCH 1-4 test: F(4,66) = 0.39278 [0.8131]
Normality test: Chi~2(2) = 2.0088 [0.3663]
hetero test: F(25,48) = 1.2677 [0.2359]
RESET test: F(1,73) = 1.2746 [0.2626]

SOURCE: own calculations; starred * coefficients have been restricted.

For comparison with the Eurozone results presented above, we have also implemented

our wage equation in the context of the United Kingdom over the period 1983q1-2005q2.

The model for the UK concerns the yearly change in the hourly compensation of

workers, D4ICOMPTH. Consistent with this level of differencing, the data suggest an
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equilibrium correction term lagged by one year, which displays a speed of adjustment

coefficient of 42%.

The long-run solution implied by the above regression is surprising in many ways. The
absence of a long-run unemployment coefficient is perhaps its most visible feature®* and
it seems that the role of unemployment is fully subsumed within the dynamics of the
equation, with the yearly change in unemployment. The insignificance of the level of
unemployment reproduces earlier results in the literature by Anderton and Barrell (1995)
and Anderton et al. (1992), whilst Scheremet (2000) noted the weakness of the variable’s

effect.

Furthermore, the equilibrium surprises by a double failure to accept long-run

homogeneity — a finding already highlighted in Curto Millet (2004).

First, the absence of the consumer tax wedge term CTAX is remarkable, as one would
have expected the UK to have a long-run solution based on producer prices, given its
competition framework and the extreme decentralisation of its bargaining process;
indeed, company-level bargaining overwhelmingly dominates the system, as emphasised
by the European Commission (2004) or the data in Ochel (2001). This absence is also
surprising given the significance of the coefficient corresponding to the relative price of
imports to CPI (RELPMPC). A plausible explanation for these findings could be that our
CTAX variable displays relatively little variation over the sample period, making an
identification of its effect difficult. Indeed, the main rate of VAT in the UK has been

constant at 17.5% since 1991, and was constant at 15% in our sample before that
p

%2 When estimated, the coefficient has a value of -0.00995, with a p-value of 0.31.

230



(European Commission, 2005a). Considerably more variation has been exhibited by
excise duties, such as ‘sin taxes’, which can be hypothesised not to affect the wage
bargain. Second, we fail to impose long-run homogeneity for the productivity variable.
Thus, the equilibrium in the UK appears to indicate a situation in which wages fail to rise
in line with productivity developments. This finding casts doubt on a strategy of
systematically imposing long-run homogeneity in this respect, such as that followed in

Anderton and Barrell (1995) and Barrell and Dury (2001).

The only institutional variable significantly present is employment protection legislation,
which saw a modest increase over the sample period recently, between 1999 and 2002.
These changes notably correspond to a reform introduced in 2000 halving the trial period
in regular contracts, and a reduction to four years of the maximum total duration of fixed-

term contracts (heretofore unlimited) in 2002.

The dynamics of the equation feature strong roles for both past inflation and inflation
expectations. Finding a role for inflation expectations has been common for the UK in
the literature. On the other hand, the results here contrast with those in Barrell and Dury
(2001), whose resulting equation exhibited neither dynamics in past inflation nor in the
dependent variable. A number of dummies were also added to control for statistical

outliers (with standardised residuals close to three standard errors).

The specification tests show the model to be congruent, with excellent fit (sigma of
0.66%). The autocorrelation result is especially encouraging given the smoothness of the

series being modelled. The equation appears to be stable according to the tests presented
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in Figure 69. There does seem to be a certain amount of coefficient shifting in the post-
1999 period, as evidenced by the forecasts in Figure 68. A detailed examination of the
recursive coefficients confirms the absence of breaks, but evidences some smooth

changes, notably:

* A decrease of the wage dampening effect of unemployment dynamics
* A decreased weight on inflation expectations
* An increased weight on the relative price of imports

* A decrease in the importance of the speed of adjustment coefficient

For instance, there has been a trend decrease in UK inflation expectations in recent years.
Failure to adjust the coefficient on this variable would lead to an exaggeration of its
dampening effect on wage claims over this period, which may contribute to the situation

observed in Figure 68.

Recursive estimates of the EQCM coefficients show no break, as displayed in Figure 70.

The figure also includes the evolution of the (insignificant) long-run unemployment term

for information.

232



FIGURE 67: UK MODEL, GRAPHICAL ANALYSIS, 1983Q1-2005Q1
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FIGURE 69: UK MODEL, STABILITY TESTS
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4.1.8 Sweden

For a further comparison with the earlier Eurozone results, we also deployed our wage
equation in the context of Sweden. In this case, though, the extreme sample limitations
which would be imposed by the qualitative survey data have led us to exclusively use the
quantitative survey data collected by SCB and, more recently, by GfK (c.f. Chapter 1,

Section 5.2).

These results were already presented as an example in Chapter 1. The discussion

provided below is however much more complete than the summary offered earlier.

Modelling SWE D12ICOMPTH; Estimation Sample: 1983¢q1-2005q1

Coefficient Std.Error t-value t-prob Part.R"2

Constant -13.4651 2.200 -6.12 0.000 0.3391
SWE D41COMPTH 1 0.301122 0.06065 4.97 0.000 0.2525
SWE_EXPSCBEV 0.288568 0.1191 2.42 0.018 0.0744
SWE D41CPI 0.466969 0.09037 5.17 0.000 0.2678
SWE D41CPI 4 0.830359 0.07022 11.8 0.000 0.6570
SWE D41CPI 8 0.802234 0.09408 8.53 0.000 0.4990
SWE D41U -0.0157295 0.009014 -1.74 0.085 0.0400
SWE D41U 4 -0.0281434 0.01090 -2.58 0.012 0.0837
SWE D41U 8 -0.0737631 0.007703 -9.58 0.000 0.5568
11999 -0.0221632 0.004721 -4.69 0.000 0.2319
I1995:1 -0.0225431 0.008142 -2.77 0.007 0.0950
I2002:1 0.0235681 0.007949 2.96 0.004 0.1075
SWE 1RCOMPTH 12 -0.701336 0.04742 -14.8 0.000 0.7497
SWE_ 1PRODIT 12 0.514141 0.07215 7.13 0.000 0.4102
SWE 1U 12 -0.0710404 0.009310 -7.63 0.000 0.4437
SWE 1ACOV_12 2.54092 0.5211 4.88 0.000 0.2457
sigma 0.0075778 RSS 0.00419188561

R"2 0.987712 F(15,73) = 391.2 [0.000]**

log-likelihood 317.079 DW 1.8

no. of observations 89 no. of parameters 16

mean (SWE_D121COMPTH) 0.166093 var (SWE D121COMPTH) 0.00383307
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Specification Tests

AR 1-5 test: F(5,68) = 1.6675 [0.1543]
ARCH 1-4 test: F(4,65) = 10.66158 [0.6209]
Normality test: Chi~2(2) = 3.2054 [0.2014)]
hetero test: F(27,45) = 0.75711 [0.7774]
RESET test: F(1,72) = 0.14568 [0.7038]

SOURCE: own calculations; starred * coefficients have been restricted.

The selected wage equation for Sweden has an especially interesting dynamic structure.
The dependent variable modelled here is the three-year change in the hourly
compensation of workers, D12ICOMPTH. The equilibrium term is accordingly lagged by
three years. This is unique among the countries in our sample and is reflective of very

interesting idiosyncratic features of the Swedish labour market.

Sweden is presently with Denmark (and possibly Cyprus) the country with the longest
usual duration of collective agreements in the European Union (three years) (European
Commission, 2004). Fregert and Jonung (1998) examine historical data on the average
length of blue-collar worker collective agreements in Sweden. There were a number of
major two-year agreements in the 1980s, although it would appear that three-year
agreements were already in existence in the labour market (Swedish Institute, 2005).
Fregert and Jonung (1998) locate the shift to a system mainly based on three-year
agreements in 1995, although as noted in EIRO (2004¢) the current formalised system of
of three-year pay agreements in both the private and public sectors was initiated with the

1998 bargaining round.

The equation exhibits a sensible long-run solution, with strongly significant productivity

and unemployment effects. The speed of adjustment is found to be 70%. Long-run
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homogeneity for productivity cannot quite be imposed, however. In terms of institutional
variables, only bargaining coverage could be retained, although it is estimated
imprecisely given the limited variation that is typical of this series (in this case, a single

continuous increase over the years 1990-1995).

Unemployment dynamics over the past three years are found to be strongly significant®.
The inflation dynamics are equally strong in this equation and the coefficients for
inflation in the previous two years could (almost) be restricted to one, and remain high
for the more recent changes within the past year. This could have been consistent with a
bargaining framework in which expectations do not matter ex ante — because, for
instance, unions are strong enough or otherwise confident to obtain compensation ex
post. Nevertheless, the equation also displays a forward-looking component as evidenced

by the significance of contemporaneous inflation expectations.

The dummy variable introduced for 1999 aims to control for an important trough in the
series for the growth of hourly compensation of workers. This was a relatively quiet year
between bargaining periods, with most parts of the public and private sectors covered by
the results of the 1998 negotiations. The year was characterised by controlled wage
increases with only marginal examples of wage drift. The four new collective pay
agreements negotiated at the sectoral level in 1999 all followed the 3% pay increase
norm for the year that was set in the 1998 bargaining round (EIRO, 1999c). The
moderation in hourly compensation growth observed in 1999 was further importantly

influenced by a decrease in employer social contributions, which fell by close to 10%

% We note that the results here are in stark contrast with those of Scheremet (2000), who found no
significant role for unemployment, whether in terms of changes or levels.
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according to the OECD Revenue Statistics Database, mainly on account of reductions in
employer contributions to certain pension categories. This is set against the background

of the introduction of a new pension system in Sweden in 1999 (Swedish Institute, 2004).

The specification tests show the model to be congruent in all aspects, with an excellent fit
(sigma of 0.76%). That there is no significant autocorrelation when modelling a three-
year change in compensation over the period of the last twenty years is rather

remarkable.

Stability tests presented in Figure 73 confirm the stability of the model over the entire
period examined. The forecast analysis is quite satisfactory, although there is some
marginal evidence of forecast failure early on (Figure 72). However, this is solely due to
the fact that the moderating effect of the 1999 dummy variable, which is outside the
model, is missing in prior forecasting. Indeed, forecasting for the full post-1999 period

gives entirely satisfactory results.

Individual recursive estimates of the coefficients show no break. Figure 74 plots

recursive estimates of the key EQCM coefficients which appear to be stable.
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FIGURE 71: SWEDISH MODEL, GRAPHICAL ANALYSIS, 1983Q1-2005Q1
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FIGURE 73: SWEDISH MODEL, STABILITY TESTS
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4.2 Comparative overview of the results

Taken together, the above results yield a number of striking observations.

First, we were able to provide an unambiguous answer to the central question of this
study, namely the hypothesis of an “EMU effect” on wage flexibility. The speed of
adjustment, the long-run elasticity of real compensation with respect to unemployment
and the long-run productivity effect all displayed remarkably stable coefficients with the
introduction of the euro, as judged by their recursive estimates. Nor was the overall
stability of the models in question; the short-run coefficients were similarly stable
overall. Furthermore, no convincing “EMS effects” on flexibility were found for the two
countries whose sample size allowed us to explore the issue, namely Italy and the
Netherlands. Thus, we must reject the null hypotheses of a visible linkage between
EMU/EMS and increased wage flexibility. There was, however, some evidence of
increased wage moderation in Belgium, which could have been supported by the entry

into EMU. Further discussion is provided in Section 5.

Second, we were able to impose long-run homogeneity for the productivity trend in all
Eurozone countries in our sample except France and Germany. Homogeneity could not
be imposed for the non-Eurozone countries considered (the UK and Sweden). In all cases
however, the variable was found to be highly statistically significant. The strength of
these productivity results suggests that earlier findings of non-homogeneity — and in
some instances even the absence of a long-run effect — may in many cases have been
caused by misspecification, possibly due to omitted variable bias (Scheremet, 2000;

Lauer, 1999).
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This finding of homogeneity is an encouraging feature of equilibrium, implying a policy
of keeping unit labour costs unchanged. A productivity-oriented wage policy is an
important requirement for a successful monetary union, given that exaggerated wage
increases can no longer be offloaded onto monetary or exchange rate policy. Our
recursive estimates show that this coefficient has proved to be stable in the years
preceding EMU, demonstrating that this condition was met before monetary unification.
This is notably the case for the Southern countries in our sample, Italy and Spain, whose
nominal unit labour cost developments in excess of the EU average had tended to be
compensated by devaluation in the past (Lauer, 1999). It is also apparent from the
recursive productivity coefficients for both Italy and Spain that these exhibited some
growth in the late 1990s. Importantly, such growth was compatible with the homogeneity
restriction; this may perhaps reflect the influence of the prospect of EMU on wage
bargaining, with social partners realising that a strong productivity orientation would be

required.

The strength of the homogeneity results reached here is striking given that we are
considering whole economy data. Indeed, the absence of ‘hard’ budget constraints in
sectors such as public employment could lead one to expect a looser relationship with
productivity, which would be reflected in the aggregate data to some extent. It may well
be the case that the fiscal tightening imposed by the Maastricht Convergence Criteria in
view of EMU kept the public sector settlements more in line with private ones in most

Eurozone countries considered over recent years.
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As already noted, it was not possible to impose the homogeneity restriction in either
France, Germany, Sweden or the UK. However, only in the cases of Germany and the
UK is the long-run productivity coefficient substantially smaller in magnitude than the
speed of adjustment coefficient. The UK in particular has the smallest such coefficient
relatively. This finding was already noted in Curto Millet (2004). The UK is certainly no
outlier in terms of the size of its public sector (only Germany and the Netherlands have
lower shares of public sector employment; Cadiou et al, 1999a). The finding translates a
tendency for wages to grow by less than productivity on average in the UK, and thus in a

declining labour share over the period overall (see Cameron and Wallace, 2002).

Third, inflation expectations have been found to be an important element of the dynamics
in all countries (except France). Often, these entered the wage equation with some lags,
possibly suggesting discrete information collection — much in the spirit of the Mankiw
and Reis (2002) theory of inflation stickiness — and bargaining lags. In no equation were
multiple lags of expectations retained. These might perhaps have been expected as a
reflection of staggering in the economy (Section 3.1), or of differences across groups in
bargaining complexity®*. However, the detection of such a structure may have been
complicated by issues of multicollinearity to some extent, and may be implicit in the lags
of expectations evidenced. The finding of significant inflation expectations for both
Germany and the Netherlands is essentially new in the literature, and may be reflecting
the use of better measures of inflation expectations in this study, as well as longer

samples than were heretofore available. On the other hand, the absence of expectations in

% For instance, one could imagine a situation in which all groups reach an agreement at the same time, but
the complexity of bargaining for a particular sector requires it to start negotiations and collect information
a few quarters ahead of the others.
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the case of France seems most likely to be related to measurement error (see Chapter 1),
although institutional reasons discussed earlier would have led us to expect a relatively
moderate impact of the variable in any event. The exceptional forecasting failure
exhibited by the French equation upon the introduction of the euro — a pattern replicated
by no other country in our sample — may in part be a testimony to the importance of

including expectations in wage equations.

Fourth, the tax wedge terms were found to be mostly insignificant in the equilibrium of
the equations. However, they featured very prominently in both the Dutch and German
wage equations, notably suggesting in both countries that the “producer wage” was the
relevant equilibrium concept. Obviously, the relatively limited variation offered by such
variables over the sample period makes them difficult to identify, especially when taking
into account the fact that not all such variation may be of relevance to the wage bargain
(see the discussion in the UK context, in Section 4.1.7). Nevertheless, the findings here
suggest that it might be optimal to err on the side of caution when considering these
variables. Notably, this would mean refraining from imposing a long-run solution in
producer prices (Barrell and Dury, 2001) or from imposing equal effects in bargaining

from direct and indirect taxation on grounds of “rationality” (Anderton et al., 1995).

Fifth, it can be said that institutional variables have had a relatively limited presence in
the above equations. This could be predicted from Section 3.6, as many such variables
lacked enough variation over the sample period to ensure identification. Nonetheless, a

number of significant findings were made. These are summarised in Table 31.
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TABLE 31: SIGNIFICANT INSTITUTIONAL VARIABLES, SUMMARY

BEL FRA NLD ESP DEU GBR SWE ITA
BD X
BRR X X X
ACOV + X X
UDENS X X X
COORD X + + X
EPL X X

+: variable constant in sample period

Sixth, the country results allow us to finally carry out a cross-country comparison in

terms of wage flexibility dimensions (Table 32).

TABLE 32: WAGE FLEXIBILITY MEASURES, ALL COUNTRIES

Concept DEU FRA ITA ESP BEL NLD UK SWE
Equilibrium Correction
. 1.7 . : 2.7 11. 4 A 9
Half-life (quarters) 56 65.5 0 370 > °
Long-run 5 0 | 0162 | 0279 | 0.035 | 0.145 | 0.080 | 0.024 | 0.101
unemployment effect
Long-run productivity 0.488 1.17 1 1 1 1 0.396 0.733

The “equilibrium correction half-life” results presented above show the number of
quarters required to remove half the effect of a shock on the basis of the equilibrium
correction process alone (i.e. ignoring any dynamics). This is measured from the point at
which the EQCM mechanism starts acting, which therefore excludes the “waiting period”

implied by the EqQCM lag in the wage equations®.

As can be seen, the Italian wage equation is distinguished by an exceptionally slow rate

of convergence to the equilibrium. This is notably due to what essentially amounted to a

% The UK coefficient was insignificant, but the point estimate is included here for purposes of comparison.
The German (insignificant) point estimate is negative, and therefore restricted to zero in the table above.

% The only effect of accounting for the “waiting period” in terms of ranking is a swap of places between
France and the UK relative to the ranking in Table 33. If we further take the autoregressive dynamics into
account (following a fully exogenous shift in the equilibrium), Sweden and Belgium would be the only
countries trading places relative to the ranking displayed.
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disappearance of equilibrium-correcting behaviour in the 1980s, as discussed earlier in
the text. The weakness of equilibrium correction may also be reflecting the well-known
regional specificities of the Italian labour market (e.g. Obstfeld and Peri, 1998). We note
that the results for the long-run unemployment coefficient in Table 32 confirm a
“traditional” finding in the wage equation literature, namely that real compensation in
Britain is weakly influenced by the unemployment level in equilibrium, whilst that in

Italy is strongly so (Layard et al. 1991, Cadiou et al. 1999b).

We now present the country rankings obtained in this study and in previous research
regarding the speed of equilibrium correction (Table 33). As can be seen, there is a large
amount of variation in this respect in the literature. The interpretation of the table
requires some care, as the sample periods differ substantially across studies (see Table 25
and Table 26). The only “stylised fact” that emerges relatively clearly is the consistent

position of Germany and Spain at the top of the table.

TABLE 33: COUNTRY RANKINGS, SPEED OF EQUILIBRIUM CORRECTION

Study BEL NLD ESP FRA ITA DEU UK SWE
This Thesis 3 2 5 8 1 4 6
Barrell and Dury, 2001 1 7 3 6 4 2 5 N/A
Anderton and Barrell, 1995 7 5 1 6 4 2 3 N/A
Anderton et al., 1992 N/A N/A N/A 4 3 1 2 N/A
Scheremet, 2000 3 4 6 7 1 1 5 2
Lauer, 1999 N/A 3 2 5 4 1 N/A N/A
Cadiou et al., 1999b N/A 57 N/A 2 3 1 4 57

Notes: + Failure to find cointegration leads to estimation of a distributed lag model
++ The term is insignificant
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It must be emphasised that the rankings presented above solely reflect the strength of the
equilibrium correction process. A full account of adjustment to shocks in the economy
would necessarily have to consider dynamic effects — from the dependent variable, and
also from the shocked variables, should they be included in the dynamics. The actual
speed of adjustment will therefore vary according to which dimension of the model is
shocked. This is clearly an important issue. For instance, we simulated the effect of a 2%
permanent step increase in the unemployment rate for France and Sweden. The French
half-life was roughly a quarter of that displayed by Sweden®’, despite the two countries

ranking similarly in the table above.

The next section reconsiders our long-run results by turning to the issue of institutional

heterogeneity across countries.

87 These results are available from the author in Excel format.
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4.3 Pooled Mean Group (PMG) estimation

It is tempting when carrying out a multi-country study to pool the data in order to
increase the efficiency of the estimates. This must be done with care however, as
ignoring parameter heterogeneity in dynamic models would make the pooled estimator
inconsistent even as the sample size T tends to infinity. The problem essentially arises
because when the regressors are serially correlated, incorrectly ignoring coefficient
heterogeneity results in serial correlation in the disturbance and thus inconsistent

estimates in models with lagged dependent variables (Pesaran and Smith, 1995).

In light of this result, Pesaran et al. (1999) suggested a pooled mean group estimator,
involving both pooling and averaging. The estimator allows the intercepts, short-run
coefficients and error variances to differ freely across groups but constrains the long-run
coefficients to be the same, as there are often good reasons to expect long-run
equilibrium relationships to be the same across groups. The PMG estimator is consistent
under its assumptions and seems to be a more robust choice than the more traditional

dynamic fixed effects approach.

For our purposes, allowing heterogeneity in short-run slope coefficients has the
advantage that the dynamic specification can differ across countries, which was found to
be important in the earlier regressions. Moreover, we further relax the PMG assumptions
by enforcing pooling only on a subset of long-run coefficients, namely those
corresponding to institutional variables (union density, bargaining coordination and
coverage, benefit duration, benefit replacement rates and employment protection

legislation). As a rule, these variables were found to vary relatively little over the sample,
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making identification of their effects difficult on single-country regressions, and it is here

that the efficiency brought by pooling is likely to make the most difference.

We choose to implement the PMG idea by estimating our model as a nonlinear system of
equations using TSP 5.0. Our aim will be to impose and test the nonlinear cross-equation
restrictions implied by the hypothesis of similar institutional effects across countries. We
make use of a multivariate least-squares method based on the GLS principle: the
disturbances of the model are assumed to be independent across observations but to have
free covariance across equations. A consistent estimate of the covariance matrix is then
used to weigh the observations when the equations are re-estimated. Taking account of
the correlation across equation disturbances has the potential of yielding more efficient
estimates, which could already be beneficial for the identification of institutional effects.
The downside of this approach is that specification errors anywhere in the system can

impact upon estimators of parameters elsewhere.

We consider the following set of nested hypotheses:

1. We start from the most general specification, that is, the set of equations implied

by our model augmented by the totality of the institutional variables.

2. We impose the sign priors detailed in Section 3.2. This model then becomes our

maintained hypothesis, and we refer to it as the “unrestricted model” Hy.

3. We then test the actual specification implied by the single country results against

this encompassing unrestricted model, Hy.
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4. Using Hy as our alternative hypothesis, we test the following possible
homogeneity restrictions:
a. Homogeneity across a// remaining institutional dimensions.

b. Homogeneity for each remaining institutional dimension in turn.

In each case, the restricted model embodying the null hypothesis will be denoted by Hg.

The tests are based on the likelihood ratio statistic, which has the asymptotic distribution:

LR = 2{10g LUnresm'cted - log LResm'cted } [—?0 Xz (df) (6 1)

The model is estimated over the period 1987:2 — 2005:2, the sample size being restricted
by the inclusion of Spain in the pooling. Five Eurozone countries are included in total:
France, Spain, the Netherlands, Belgium and Italy®. Following imposition of our priors,

we obtained the following model (step 2):

% Germany was excluded, as it would have forced a considerably smaller and different sample, from
199193 onwards only.
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TABLE 34: MAINTAINED HYPOTHESIS, Hy

NLD D4ICOMPTH=...[Dynamics].. +NLDECM*{NLD ECMPP(-4)
+ NLDU*NLD _1U(-4)+ NLDIT*NLD IITAX(-4)

+NLDVOL*NLD VOLAT(-4)+ NLDCOORD*NLD ICOORD(-4)
+NLDUDENS*NLD 1UDENS(-4)+ NLDBRR*NLD IBRR(-4)
+NLDACOV*NLD IACOV(-4)}

ESP_D4ICOMPTH=...[Dynamics].. *ESPECM* {ESP_ECM(-4)
+ ESPU*ESP_[U(-4)+ ESPRL*ESP_IRELPMPC(-4)

+ ESPUDENS*ESP IUDENS(-4)+ ESPEPL*ESP_IEPL(-4)

+ ESPBRR*ESP_[BRR(-4)}

ITA_D8ICOMPTH=...[Dynamics].. -ITAECM*{ITA_ECM(-8)
+ ITAU*ITA_ITUNEMP(-8)+ ITACOORD*ITA ICOORD(-8)}

BEL DS8ICOMPTH=...[Dynamics]..+BELECM*{BEL_ECM(-8)
+ BELU*BEL_[U(-8)+ BELRL*BEL_IRELPMPC(-8)

+ BELUDENS*BEL 1UDENS(-8) + BELBRR*BEL IBRR(-8)

+ BELCOORD*BEL_ICOORD(-8)}

FRA DICOMPTH=...[Dynamics]...+FRAECM*{FRA IRCOMPTH(-3)

+ FRAPRODIT*FRA_IPRODIT(-3)+ FRAU*FRA_1U(-3)
+ FRAUDENS*FRA 1UDENS(-3)+ FRABD*FRA _IBD(-3)
+ FRABRR*FRA_IBRR(-3)+ FRAACOV*FRA_IACOV(-3)}

implied by our country results.

The following table reports the results of our nested tests:

(62)

The Hy model has equation standard errors and coefficients which are overall well in line

with the results obtained earlier in the chapter. Moreover, it fully nests the specification
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TABLE 35: NESTED TEST RESULTS ¥

STEP 3: Hy vs. specification adapted from country regressions (Hg)
LR =23.59> y* (6) iticar 0.19 = 22.46 = Strongly reject Hr

STEP 3i: Hy vs. specification adapted from country regressions (Hgr), including
BRR in the Dutch wage equation.

LR =4.16< x*(5) =11.07 = Do not reject Hg

critical 5%
STEP 4a: Hy vs. all homogeneity restrictions (Hg)

LR =691>> x*(9) sicar 019 = 27-88 =>Strongly reject Hr
STEP 4bi: Hy vs. homogeneity for COORD (Hg)

LR =0.06< x*(2) =5.99 = Do not reject Hr

critical ,5%

STEP 4biii: Hy vs. homogeneity for UDENS (Hg)

LR =822>> 5*(3) =16.27 = Strongly reject Hg

critical 0.1%
STEP 4biii: Hy vs. homogeneity for BRR (Hg)

LR =878>> x* (3)eriticar.0.105 = 16.27 => Strongly reject Hr
STEP 4biv: Hy vs. homogeneity for ACOV (Hg)

LR =309 >> Xz(l)critica/,o.l% =10.83 = Strongly reject Hr

STEP 4bv: Hy vs. “Benelux” homogeneity for COORD, BRR, UDENS (Hg)

LR =598 >> x* (3)eriticar.0.105 = 16.27 => Strongly reject Hr

% Chi square critical values are taken from tables compiled by Christopher Dougherty, LSE.
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Note that since the employment protection legislation and benefit duration indicators
only concerned individual countries once the sign priors were imposed, they were

naturally excluded from the tests in Step 4.

As can be seen from the results of the test in Step 3, the specification derived from our
single country equations is rejected against the encompassing model Hy. This, however,
is solely due to the absence of the benefit replacement rate indicator (BRR) from the
Dutch model presented in Section 4.1.6. Step 3i shows that when it is included in the
restricted model Hg, the null hypothesis can be accepted, thereby demonstrating that it
represents the only important difference relative to our single country results. The
rejection in Step 3 is not surprising, given the importance of the difference between the
sample used here (from 1987q2 onwards) and the sample used earlier (from 1974q3
onwards) for the Netherlands. On the larger sample, the BRR indicator appears to be
insignificant; a detailed examination of its recursive coefficient shows it to be reliably
insignificant, although it does appear to rise following 2001 and this may be reflected in
the smaller sample by a finding of significance. The efficiency added by the approach
taken here could also be credited with this finding. Overall however, the results here are
surprisingly well-aligned with those obtained earlier in light of the sample differences at

hand, thus providing added support for our selected specifications.

The most notable conclusion to be drawn from Table 35 is that almost all of the
restrictions considered are rejected. Note that even an a priori relatively mild constraint
across the equations for the two Benelux countries represented here (Step 4bv) was
strongly rejected. In fact, the only acceptable homogeneity restriction is the one

corresponding to the bargaining coordination indicator. This provides added support for
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the identical result reached in Curto Millet (2004). The finding suggests that in the
European countries where bargaining coordination has a significant effect on wage
outcomes (Belgium, the Netherlands and Italy), the influence exerted is similar. All three
countries display highly coordinated labour markets, as reflected by our index. Their
pattern of coordination is also similar, and can be characterised as “intra-associational
coordination” and/or “state-sponsored coordination” over the sample period we consider
(see Section 3.6.3 and Ochel, 2000, for details). This finding may have implications for

the feasibility of European wage coordination (e.g. Borghijs et al., 2003).

We therefore reach a clear conclusion. First, the restrictions we imposed in the country
equations are vindicated by the tests from the generalised model in this subsample.
Second, the PMG principle is overall clearly invalid here in terms of bias, and our results
suggest care must be taken before its application to empirical problems. It may be more
readily justified in cases where budget, solvency constraints or common technologies
influence all groups in the same way, for instance. Clearly, it is a problematic concept
with respect to institutions, and our results confirm the importance of national

idiosyncrasies.

Two approaches (alone or in combination) could be followed at this point for a better
identification of institutional effects. One would be to assemble a larger database in the
time series dimension. The main restriction we faced here was due to the length of our
inflation expectations data. Extending this rigorously would require further research into

realistic expectations formation mechanisms. This issue is touched upon in Chapter 3.
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The other approach involves making use of the cross-sectional variation as well, but
justifying the restrictions on a weaker MSE basis, de facto trading-off some bias against
the gain in efficiency. A principled way to implement this is the poolability test

suggested by McElroy (1977) and Baltagi (2001), as deployed by Nunziata (2001a).

Detailed research into institutional effects is a field in its own right. Given the results
reached in this section we will not push this any further, but are satisfied that our

specification was appropriate for our main purpose.

S CONCLUSION

5.1 Summary of key points
This chapter has investigated the hypothesis that the formation of the European Monetary
Union might have led to an increase in the ‘flexibility’ of its participating labour markets.
The theoretical basis for such a claim was established in Section 2, which also surveyed
the related empirical literature concerning the EMS, as well as more recent studies.
Neither the theory nor past empirical evidence were strong enough to allow much
confidence in an ex-ante null hypothesis. This was partly due to the shortcomings of

previous empirical work, especially with regards to the treatment of expectations.

The model deployed here had an equilibrium correction form, with the long-run solution
provided by a bargaining model a la Layard et al. (1991) and dynamics consistent with a
staggered contracts approach. Inflation expectations were taken into account by using the
measure developed in Chapter 1, and institutional effects were carefully controlled for

through a database on relevant dimensions constructed for this study.
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The resulting wage equations proved notably successful at reflecting the institutional
knowledge available for our sample of countries — for instance, the three-year collective
bargaining dynamics of Sweden or the effects of the dismantling of Italy’s Scala Mobile.
Overall, no convincing evidence of EMU or EMS flexibility effects relating to the long-
run unemployment coefficient of our wage equations could be found. However, the
prospect of EMU membership may have been helpful in other respects; these include
recent wage moderation in Belgium and the overall strong productivity orientation of the
Eurozone bargaining equilibrium, notably for Italy and Spain. Nevertheless, the
equations also point to a cost of EMU, albeit possibly a short-term one: the significant
role of inflation expectations, combined with their build-up in recent years associated
with monetary union (see Chapter 3) suggest that this variable has to some extent

contributed to generating wage inflation relative to the counterfactual situation.

Finally, our attempt to better identify institutional effects by imposing pooled mean

group restrictions made clear that this would have to be at the cost of bias. Institutional

heterogeneity across countries is thus too important to ignore.

We next provide some additional interpretation to understand the implications of the

wage flexibility findings reached here.
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5.2 Looking ahead: implications for EMU

Explaining the absence of an ‘EMU effect’ on flexibility
The key finding of this study — namely the absence of an ‘EMU effect’ in the Eurozone
labour markets considered — can be rather disquieting. There are essentially three

possible explanations for this finding:

1. An unchanged level of macroeconomic variability
Essentially, all of the theoretical mechanisms discussed in Section 2 that could
lead one to expect higher flexibility in the face of monetary union are set in
motion by increased macroeconomic Variabilitygo. This is the case, for instance,
of the endogenous selection of contract length. An interpretation of our findings,
then, is that macroeconomic variability in Europe has been unchanged since the
introduction of EMU. This might appear a plausible explanation in the historical
context of the ‘Great Moderation’, i.e. the decrease in macroeconomic volatility
in recent years, that has reduced the need for either interest rate or wage

flexibility in order to eliminate fluctuations in unemployment.

A variation on this theme is that the current Eurozone countries have been so
closely linked over the past couple of decades (e.g. EMS, Maastricht
Convergence Criteria) that any flexibility improvements that could be achieved
through labour markets have already been so. This additional point is however
more applicable to countries such as the Netherlands than Spain or Italy, due to

the stronger DM and general economic ties with Germany of the former.

% Or a perception by agents of increased volatility, absent wage adjustment.
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2. Weak endogenous response of the wage process to macroeconomic
variability

In contrast to the first explanation, this view holds that macroeconomic variability
has increased, but that the theoretical mechanisms posited for a flexibility effect

are too weak to have much of an impact — at least in the time frame considered.

3. Flexibility has increased along unmeasured dimensions?
This study has focused on wage flexibility. Other labour market dimensions can
however also be associated with greater ‘flexibility’, including labour mobility
and working time flexibility. The argument here would have to be that these
dimensions have shifted in a way that goes unmeasured through our coefficients.
A working time reorganisation could for instance improve productivity and help

maintain competitiveness in the face of a demand shock.

There are several problems with this last story, however. First, in most instances such
shifts would have had some effect on our equations. For example, increased labour
mobility would tend to reduce mismatch and increase the magnitude of the coefficient on
the unemployment level. No such changes have been observed. Second, increases in
flexibility through wages have more plausibility than other possibilities as a response to
EMU. Wages are the one component of the labour relationship that is always present in
regular bargaining, arguably making such changes easier to implement. In any event, for
practical purposes, other flexibilisation paths are likely to have limits that would
eventually require improvements in wage flexibility in the face of shocks. Nevertheless —

and subject to the above caveats — it is conceptually possible that flexibility has increased
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through variables such as non-wage costs of labour. The issue is deserving of further

investigation.

Discriminating between explanations 1 and 2 is not straightforward and depends on the
assessment one makes of recent changes in macroeconomic volatility. The literature
typically measures ‘macroeconomic volatility’ in terms of the standard deviation of real
GDP growth, possibly measured per capita (e.g. Kose et al., 2003; Roskelley, 2003;
Breen and Garcia-Pefialosa, 2005). We choose a related measure of volatility here,
namely the four-quarter moving average of the difference between GDP growth this year

and the growth observed a year ago:

MA[abs(D4IGDP - D4IGDP _4)]

Taking the absolute value avoids putting as large a weight on outliers as a rolling
standard deviation measure would. The results for all the countries under consideration

are shown in Figure 75.
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FIGURE 75: MACROECONOMIC VOLATILITY INDEX, ALL COUNTRIES
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As can be seen, there appears to be little evidence of an increase in macroeconomic
volatility on this count. The overall impression is instead one of stability or even
decreasing volatility for this measure, which would tend to favour hypothesis 1 over 2.
This is in tune with arguments according to which the ECB has performed better than it
is often credited with in the stabilisation of the Eurozone (e.g. Alesina et al., 2001). In
any event, it is certainly true that EMU conditions had been relatively well ‘simulated’

under the EMS and pre-EMU convergence process.

Such a conclusion would however rely rather heavily on the particular measure of
volatility used in Figure 75. Indeed, it is doubtful to what extent hypothesis 1 can
constitute the whole story given the consistency of our results across countries and the
variety of macroeconomic conditions Eurozone members experienced — such as

Germany’s recession or the strong growth experienced by Spain and Ireland, which could
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have been good candidates for a national monetary response. The evidence presented
here therefore also reinforces earlier empirical results in the literature by pointing out the
practical weakness of the theoretical linkages between labour market flexibility and

monetary commitments.

Overall, the full explanation is likely to be somewhere in between hypotheses 1 & 2
(with perhaps a touch of 3), and possibly differ across countries. Looking ahead, the
uncomfortable conclusion is however that unless there is an (undesirable) increase in
volatility in the forthcoming years, little additional support for stabilisation can be

expected from the labour market.

Implications for fiscal policy

Our findings underline the importance of fiscal stabilisation under EMU as the other
remaining adjustment mechanism with some relevance. The economic literature has
emphasised many difficulties here, including arguments of Ricardian equivalence,
political economy considerations and empirically, the size of the tax multipliers
(Blanchard and Perotti, 1999). Policy discussions also routinely highlight the constraints

set by the Stability and Growth Pact.

These issues are well-known and will not be expanded upon here. There is however
much scarcer discussion of the possible use of fiscal policy to affect relative prices,
which could in a sense achieve the increase in flexibility that has been found missing
here. One possibility would be temporary changes in the VAT to encourage households

to reallocate spending inter-temporally (Commission on Stabilisation Policy, 2002). This
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however runs the risk of cost-push inflationary complications when trying to dampen a
boom. The results reached here were not especially encouraging in this respect, as only
the long-run component of our Dutch and German wage equations could potentially be
expressed in terms of producer prices — although this observation must be tempered with
the identification caveat made in Section 4.2. In any event, these are equilibrium results,
and one ought to be even more cautious about the implications for short-run dynamics of

such policies.

We note however that this is by no means the only possibility. For instance, Calmfors

(2002) discusses the possible use of payroll taxes as a stabilisation tool. The Finnish

system of ‘EMU buffer funds’ mentioned earlier is close to the spirit of this proposal.
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CHAPTER III:

Properties and Applications of Data on
Inflation Perceptions and Expectations
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1 INTRODUCTION
Chapter 1 dealt with the selection of the optimal method for quantifying qualitative data
on inflation expectations. Chapter 2, in turn, used the inflation expectations data derived
from the recommended method to contribute to the modelling of wages in a set of
European countries. The present chapter now aims to go further by considering the

properties of inflation expectations and perceptions themselves.

Countless theoretical and empirical macroeconomic studies rely on some posited process
of expectations formation. The examples are literally too numerous to count: a list
including credibility theory (Kydland and Prescott, 1977; Barro and Gordon, 1983),
Keynesian and new Keynesian Phillips curves (e.g. Gali and Gertler, 1999), political
business cycle theory (Nordhaus, 1975) or rational partisan theory (Alesina, 1987) would
only constitute the tip of the iceberg, at best. Preciously little work, however, has been
invested in in-depth empirical studies to ascertain what robust knowledge of the
properties of inflation expectations can be gleaned from the data. Given the frequently
crucial sensitivity of the outcomes of interest to the form of expectations assumed, this
state of affairs appears somewhat disquieting, to say the least. The only exception to this
statement is perhaps the truly industrial levels of output generated over the past 30 years
by papers aiming to test the rational expectations hypothesis on survey data. Some useful
conclusions have been reached (mainly, the rejection of strong versions of the
hypothesis) despite the widespread use of inappropriate econometrics (see Curto Millet
(2006) for a critique). Notwithstanding this, that research project has long entered its area

of diminishing returns.
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In contrast, the surface of most of the interesting empirical work has barely been
scratched. Yet, the present availability of large samples of high-quality data on inflation
expectations truly offers a “gold mine” of research opportunities. Accordingly, the object
of this chapter is to check the robustness of selected pioneering contributions in this area
and explore new avenues that have as yet been left untouched. The structure of the
chapter reflects this exploratory philosophy by being divided into six related — but

reasonably self-contained — sections.

Section 2 analyses in detail the data on inflation expectations and perceptions for the
eight European countries in our sample. Particular attention is paid to the impact of the
introduction of the euro on these variables and on their relationship. Inflation perceptions
are studied to derive an understanding of the price index that is considered relevant by
consumers, and a test of the “rational perceptions hypothesis” is carried out for the first
time in the literature. The implications of these findings for the rational expectations

hypothesis and the quantification of qualitative survey data are also explored.

Section 3 provides an empirical test of the aggregate hypothesis of “near-rationality”
formulated by Akerlof et al. (2000). These authors posited that the population is divided
between “near rational” and rational individuals, the proportions of which depend on the
level of inflation. This hypothesis has momentous implications, as it provides an
argument for maintaining a certain positive level of inflation in order to minimise

unemployment in the economy.

265



Section 4 presents an overview of the development of the foundational expectations
processes that have constituted key building blocks for models across the field of
macroeconomics. These are the adaptive, rational and rule-of-thumb expectations
models. A test of adaptive expectations is provided as a benchmark, before investing
particular care in checking the robustness of past empirical work on the now-ubiquitous

rule-of-thumb hypothesis for expectations.

Section 5 considers the relationship between consumer expectations and the forecasts of
professional forecasters empirically. The forecasting ability of experts and consumers is
contrasted, and Granger causality between the two sets of expectations is explored. A test
of Carroll’s (2003) version of the “sticky information” model of expectations is provided,
and the role of mass media in the diffusion of expert forecasts to the general public is

analysed in the context of the United Kingdom.

Section 6 then turns to the implications of the distributional aspects of data on inflation
expectations. Mankiw and Reis’ (2002) “sticky information” model is presented and its
predictions for the evolution of the expectations distribution are tested in the context of
the UK’s ERM disinflation and the US’s Volcker disinflation. Section 6.3 then considers
the merits of an argument made by van Lelyveld (2000), claiming that the formulation of
the EC Consumer Survey questions directly implies bi-modality in the distribution of
expectations. Section 6.4 examines the explanatory power of a number of a priori
sensible variables for the interquantile range of the expectations distribution, while
Section 6.5 checks whether the level of “disagreement” about expectations present in

qualitative survey data adequately reflects that in quantitative survey data. Finally,
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Section 6.6 studies in some detail the qualitative features of the expectations distribution
and reaches an assessment regarding the comparative advantages of quantitative and

qualitative surveys.

Section 7 provides some concluding observations.
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2 UNDERSTANDING INFLATION EXPECTATIONS AND PERCEPTIONS
2.1 Descriptive analysis of our inflation expectations and perceptions series
2.1.1 Inflation perceptions

Figure 76 plots monthly data on inflation perceptions against the actual CPI inflation for

all the countries in our sample post-1996.

FIGURE 76: ACTUAL INFLATION & PERCEPTIONS BY COUNTRY, POST-1996
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A remarkable feature of the data is the large deviations observed — even at this scale —
between inflation perceptions and actual inflation in the post-euro period for the
Eurozone countries. These are very large and visible for Germany, the Netherlands, Italy
and Spain; a smaller version of the phenomenon can arguably be observed for France and
Belgium. The series for the UK and Sweden, on the other hand, do not display such

features. Thus, it appears that in recent years inflation perceptions in Eurozone countries
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have ‘exploded’ in a way that is not (fully) justified by the underlying pattern of
inflation, thereby breaking the close relationship between the two series that had been

observed heretofore.

We consider in greater detail the case of Germany in Figure 77, as it is fully
representative of the observed behaviour in several Eurozone countries (Italy and the
Netherlands in our sample; equivalent plots are available for all the other countries in

Appendix 1).

FIGURE 77: ACTUAL INFLATION & PERCEPTIONS, GERMANY, POST-1996
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The deviation between the two series in the post-EMU period is rather large, with
perceptions indicating inflation of around 3-4% (even peaking in one particular month at

close to 6%) whereas actual inflation hovers just below 2%. It is remarkable that this
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development is not visible in any of the EU-15 countries having opted out from the

single currency so far (the UK, Sweden and Denmark’").

One might indeed have expected that the EMU period would be associated with
perceptions of higher inflation (pace credibility theory). A reason for this was the number
of news stories speculating that the conversion from the national monies to the euro
would be associated with greater inflation as manufacturers and retailers took advantage
of the opportunity to adjust their prices upwards. A close examination of the underlying

data on response shares is supportive of this hypothesis.

FIGURE 78: GERMANY, RESPONSE SHARES (PERCEIVED INFLATION QUESTION)
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*! Please refer to Curto Millet (2004) for plots of inflation perceptions and expectations for Denmark
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As can be seen, the post-EMU period has been characterised by a collapse of the share of
respondents perceiving constant prices, to the benefit of the share perceiving positive
inflation. In the case of Germany, this process started in March 1999. The shift towards a
perception of inflation is so great that to accommodate the small percentages choosing
the other two options, the distribution of inflation perceptions has to flatten considerably,
leading to the observed increase in mean inflation perceptions. The process slows in early
2002 (after the introduction of euro notes and coins in January) and reaches its peak in
May 2002 in Germany, after which it gradually starts to reverse, as reflected in the series
on inflation perceptions. We note that this reversal takes place soon after the time when

the euro ceased to be an effective legal tender in Germany, around late February 2002°7.

Thus, it appears that German inflation perceptions can be characterised as having been
pushed upwards by EMU, especially around the time of the introduction of the euro notes
and coins; realising that their full inflationary fears had not been met, German consumers
revised their perceptions downwards relatively rapidly following the euro transition

process.

Having examined the German case in detail, Figure 79 presents the response shares for

the question on perceptions for all Eurozone countries in our sample.

%2 The end of legal tender of the national banknotes and coins was set to 28 February 2002 in almost all
Eurozone countries. There were exceptions. Germany scheduled it for 31 December 2001; however, as was
announced in the joint statement of professional associations of 22 October 1998, businesses decided to
accept Deutsche Mark banknotes and coins at least until 28 February 2002. The other exceptions were:
France (17/02/2002); Ireland (09/02/2002) and the Netherlands (28/01/2002).
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FIGURE 79: EUROZONE COUNTRIES, RESPONSE SHARES (PERCEPTIONS)
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There are clearly a number of elements in common in the behaviour of the response
shares across the Eurozone. In every single country, the process at hand is characterised
by a significant fall of the share of respondents perceiving constant prices, to the benefit
of the share perceiving positive inflation in the post-1999 years. The differences only

appear around the middle of 2002.

The Netherlands and Italy broadly follow the “German model”. Indeed, it is
straightforward to see that the shapes traced by their response shares have the same
characteristics as those of their German counterparts. The only exception is the presence
of a considerably more marked “reassuring perceptions” effect in the two countries in
late 2001, especially in Italy — with perceptions of inflation falling in favour of

perceptions of price constancy, thereby partly reversing the previous build-up of
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inflationary perceptions. This coincided with a moderation of inflation in the months
between July and November/December of 2001. The effect however disappeared with
the introduction of euro notes and coins, and both countries then reverted to the German

pattern.

Belgium, France and Spain present similar behaviour until 2002. They each have a small
“reassuring perceptions” effect in the months prior to 2002 and then revert to the
“German model”. However, in these cases the diverging trend between the shares
perceiving inflation and constant prices fails to reverse, although it is greatly moderated
and, in the case of Spain effectively stopped in 2002. In these countries, inflationary
perceptions linked with the introduction of euro notes and coins were reinforced by
increasing inflation in the immediate period after the euro changeover, as opposed to the
situation in the other Eurozone countries in our sample. Indeed, Figure 76 shows that the
‘high’ inflation perceptions in these countries were (eventually) vindicated by actual

inflation.

For completeness, we plot the response shares for Sweden and the UK in Figure 80; these

contrast with the earlier series in that they naturally fail to show any particular

connection with the timeline of EMU.

273



FIGURE 80: UK AND SWEDEN, RESPONSE SHARES (INFLATION PERCEPTIONS)
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2.1.2 An additional justification for our quantification method
As shown in the previous sub-section, the introduction of the euro was generally
associated with a collapse in the proportion of respondents perceiving zero inflation in
favour of that perceiving positive inflation. This has translated into large deviations of

inflation perceptions from the underlying inflation data.

The quantification method we have employed for our qualitative data allows for long-
term trends in the indifference thresholds of the distribution (see Chapter 1, Section 3.1).
How would inflation perceptions have appeared had we imposed constant indifference
thresholds? This would have been the case under the standard Carlson-Parkin method (as

in Berk, 1999), without the modification proposed in Curto Millet (2004) and
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recommended in Chapter 1. Inflation perceptions for Germany would then appear as

follows:

FIGURE 81: GERMAN INFLATION PERCEPTIONS POST-1996, CP METHOD
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As can be seen by contrasting Figure 81 and Figure 77, the deviations of perceptions
from actual inflation behaviour are considerably more marked under this quantification
methodology. Curto Millet (2004), examining the phenomenon for a number of
countries, argued that the deviations displayed by these constant-threshold quantification

techniques were qualitatively correct but possibly quantitatively exaggerated.

The observed generalised breakdown of the close relationship between perceptions and

actual inflation in the euro era leads to the consideration of two potential hypotheses.
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One interpretation of the phenomenon would be to question the assumption of normality
for our distributions. Indeed, it might be argued that the actual distribution of
expectations might be more appropriately described in this period by a distribution
skewed to the right. This is not without complications. First is the question of which
distribution to select (e.g. chi-square, noncentral t-distribution etc.). Whereas we had the
guidance of the Central Limit Theorem to point us to the normal distribution, the choice
of alternatives seems unfortunately more ad hoc. Second, given that the normal
distribution appears to be adequate for the earlier parts of the sample, would this require
a complicated transition between two distributions? Therefore, this approach to the
problem appears impractical and is in any event questioned by the reasonable success
achieved by the normal distribution in past empirical research (e.g. Nielsen, 2003a; Berk,

1999).

Another interpretation of the observed outcomes, however, is that the response thresholds
have shifted inwards over the EMU period, so that it takes a smaller absolute value of
perceived inflation or deflation in the respondents’ heads to call it as such, thereby
requiring a lesser flattening of the distribution in response to the documented changes in
inflation perceptions. Taking this path has the advantage of avoiding complicated
distributional issues but requires some judgement. Clearly, one could replicate the actual
inflation series arbitrarily well by varying the thresholds continuously in an appropriate
manner. The aim, rather, is to allow for long-run changes in these parameters without
risking the imposition of excessive structure. Hence the choice of applying a criterion of
unbiasedness for each half of the sample separately to quantify the perceptions

underlying our EXPINFLPBIS measure. The resulting series preserves all the main

276



qualitative features of the data whilst arguably appearing more reasonable from a
quantitative perspective. Ultimately, an endorsement of the approach can only be

provided by an empirical test; this was passed successfully in Chapter 1.

2.1.3 Inflation expectations
After studying the behaviour of inflation perceptions, we now turn our attention to

inflation expectations.

Figure 82 plots inflation expectations at the time they were surveyed °° against actual
inflation in the post-1996 period. Individual plots for each country are available in

Appendix 1.

A first observation is that inflation expectations seem to have increased, at least
temporarily, in most Eurozone countries with the introduction of EMU, a fact of
relevance to the interpretation of our wage equations, as was already noted in Chapter 2

(see Section 5.1).

% As opposed to the time the expectations refer to (i.e. over the coming 12 months).
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FIGURE 82: ACTUAL INFLATION & EXPECTATIONS BY COUNTRY, POST-1996
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Looking closer, most expectations series appear to follow rather closely actual inflation
developments, suggesting that they are mostly adaptive in nature. However, it is equally
clear that they are not only adaptive, deviating in a way that is complex and time-varying.
Large systematic gaps between the series are often evident. In some cases, these translate
a correct anticipation of inflationary outturns, as is visible when the series is shifted by
12 months so as to directly compare expectations and realisations’*. This is done in
Figure 83 for Italy, where it can be seen that the series anticipates reasonably well the

decline in inflation in the late 1990s and its subsequent increase.

% Curto Millet (2004) noted that Denmark appeared to be a special case in this respect, as an undershooting
of actual outturns was observed for the entire sample period. It was suggested that this may be a case in
which the OECD CPI measure is rather different from the one people have in mind when answering the
survey questions — for instance, people may disregard a component of the index that is quite important.
Readers are referred to the discussion there and that in Section 2.3 below.
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FIGURE 83: ITALY, INFLATION EXPECTATIONS VS ACTUAL OUTTURNS
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The suggestive evidence presented here thus joins the results of previous research in
finding that overall, although highly adaptive, expectations are not simple extrapolations
(e.g. Roberts, 1997; Forsells and Kenny, 2006). The high apparent weight attached to the
adaptive “component” was moreover only to be expected given the population surveyed
(consumers at large) with no “inside” economic information. We note that the degree of
“forward-lookingness” seems to vary across countries, but that the observations made

here broadly hold for all countries.

Figure 84 plots the response shares underlying the data to highlight a crucial pattern.

Response shares linked to an expectation of positive inflation are aggregated in the figure

for improved visibility.
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It is notable that in all Eurozone countries” the introduction of the euro has been initially
accompanied by often sharp increases in the share of respondents expecting inflation, at
the expense of those expecting zero inflation (see Section 2.1.1 for our observations on
the behaviour of inflation perceptions). Even more remarkable is the fact that this
development has largely and quickly been reversed in most countries around January
2002. The change is particularly sharp for France, Belgium and the Netherlands, and
occurs exactly in January 2002. For Germany, the reversal starts very slowly in
November 2001 and accelerates in January 2002. For Italy, the change starts in February
2002. Spain is a different case, and although a dampened version of the phenomenon
visible for other countries does take place in February 2002, we have to wait until March

2003 for a large-scale reversal in expectations to take place.

It would therefore seem that in the period following the “virtual’ introduction of the euro
in 1999, a build-up of inflationary expectations took place. These expectations were
supported and fed by the simultaneously increasing inflation across the area. The
associated inflationary fears appear to have been rapidly punctured by the introduction of
the physical currency in all countries but Spain. This may be due to the volatility of
Spanish inflation over 2002, with the country having to wait until 2003 for a significant
sustained decrease in the inflation rate (with an important fall between March and April

of that year).

%% See Curto Millet (2004) for the evidence concerning Eurozone countries not covered here.
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FIGURE 84: EXPECTED INFLATION, RESPONSE SHARES BY EUZ COUNTRY
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Figure 85 presents equivalent plots for the UK and Sweden for comparison. The pattern
once again appears very different from that of their Eurozone counterparts. Sweden
experienced the opposite of the other countries in January 2002, that is, an increase in the
share of respondents expecting inflation and a corresponding decrease in that expecting

constant prices. The UK reveals no particular pattern.
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FIGURE 85: EXPECTED INFLATION, RESPONSE SHARES, SWEDEN AND UK
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2.2 Understanding the link between inflation expectations and perceptions
We now turn to a further extraordinary feature of the EMU period. Not only is it the case
that the historically close relationship between actual inflation and inflation perceptions
broke down temporarily; it is also the case that the close relationship between inflation

perceptions and expectations broke down in this period.

Historically, when aggregating response shares in terms of perceptions or expectations of
(1) inflation, (2) constant prices and (3) deflation, the shares for perceptions and
expectations at any point in time corresponding to each of those three categories have
been very closely aligned. This relationship broke down around January 2002 with the

introduction of euro notes and coins. We illustrate both of these points in Figure 86,
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Figure 87 and Figure 88, which plot the absolute differences between shares
corresponding to expectations and those corresponding to perceptions for each of the

categories (1), (2) and (3).

FIGURE 86: ABS. DIFF. (EXPECTATIONS - PERCEPTIONS) OF INFLATION
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FIGURE 87: ABS. DIFF. (EXPECT.- PERCEPTIONS) OF CONSTANT PRICES
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FIGURE 88: ABS. DIFF. (EXPECTATIONS - PERCEPTIONS) OF DEFLATION
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The observed movements in these absolute differences reflect what we observed earlier.
Namely, the introduction of the euro was associated with a build-up of both inflation
perceptions and expectations. The build-up of inflation perceptions continued past the
date of physical introduction of the euro and reversed only gradually. To the contrary,
inflation expectations fell sharply upon introduction of the notes and coins, leading to the

observed historical divergence.

It is no exaggeration to refer to this development as ‘historical’. To motivate this
statement, Figure 89 provides plots of the absolute differences between the percentages
of respondents expecting and perceiving inflation for Italy and the Netherlands, the

countries for which the largest samples are available.

FIGURE 89: UK, ITA, ABS. DIFF. (EXPECTATIONS - PERCEPTIONS) OF INFLATION
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Again, we note that the phenomenon just described does not concern either the UK or
Sweden, confirming its euro-centricity. Furthermore, all of the change is focused on
perceptions and expectations of inflation or constant prices as highlighted earlier; the
shares of respondents expecting or perceiving deflation change relatively little, and

neither does their difference.

It may be tempting to use this surprising development in support of some notion of
‘rational’ expectations. It is however important to be clear about what these data show
and what these data do not show. It is certainly true that this phenomenon clearly
demonstrates that expectations are not merely extrapolations of what people are currently
perceiving, in that they have a forward-looking component and are not simply adaptive.
However, this observation cannot be extended to make general claims about rationality;

indeed:

1. For most of the historical record these shares have been relatively closely aligned,

revealing the importance of adaptive elements.

2. The build-up of inflation perceptions behind this phenomenon does not seem

particularly ‘rational’ in most countries, as it is well out of line with underlying

inflationary behaviour.

Note further that the issues which generate doubts about rational expectations also

question those economic theories whose validity rests upon that of rational expectations.
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An important example is credibility theory (Kydland and Prescott, 1977; Barro and

Gordon, 1983) which is notably criticised in Forder (2000) on these grounds.

Thus, the overall conclusion here reinforces that of the previous sub-section, in that we
can again observe that consumer inflation expectations are more than a basic adaptive

process but certainly fall rather short of a fully rational process.

2.3 Understanding the formation of inflation perceptions

2.3.1 Modelling inflation perceptions
An implicit assumption deployed in Chapter 1 — and made without discussion by all the
literature to our knowledge — is that when consumers think about prices, they
conceptualise them in the same way as the statisticians compiling the consumer price
index. That is, to reach their personal notion of ‘consumer prices’, they weigh
expenditure components in their heads in the same way as they are weighed in the CPI.

In other words, the CPI is their reference index for inflation.

This assumption is debatable, at the very least. For instance, survey participants might
respond to the question by thinking of retail price inflation rather than headline inflation.
Their responses might be biased towards goods inflation, as many services are consumed
less frequently; this matters given the differences between sectoral inflation rates due to
technological progress differentials, for instance. One-off, administrative payments that

influence the official index may also be excluded from their assessment.

287



Now, actual CPI inflation is in some form or another used as a scaling mechanism for
expectations by all the methods presented in Chapter 1. Should the reference index used
by consumers differ from CPI, this would potentially lead to a number of problems
whose seriousness depends on the intended application for the quantified data. If the data
are to be used essentially as control variables — as in Chapter 2 — this observation will
lead to a certain amount of measurement error being introduced, the gravity of which will
depend on the relationship between the reference index and the CPI. This may or may not
be a serious issue. However, an application where this observation is almost certainly a
grave concern is in analyses aiming to establish the ‘rationality’ of inflation expectations.
Indeed, differences between the actual reference index and CPI may lead to systematic
deviations between inflation expectations and ex post observed inflation without this
depending in any way on the rationality of consumers — except if the term is also meant

to capture their understanding of CPI weights.

This ‘reference index’ problem is a difficult one to address due to severe data constraints.
It is straightforward enough to apply the CP method to alternative reference series for the
‘CPI’, thereby deriving alternative measures of inflation perceptions. In particular, it is
possible to find the individual component series underlying the official CPI index and the
official weightings applied, so that the latter can then be modified. However, it is unclear
what the aim of such manipulations should be. The most straightforward answer would
be to minimise deviations from the actual inflation series. However, a certain amount of
bias — possibly time-varying — cannot be excluded, in ways that are likely to be ignored
by the researcher. Thus, such adjustments have no clear benchmark against which they

can be measured and are therefore fully unadvisable.
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The situation is very different, however, when quantitative perceptions data are available.
This is the case for Sweden in our sample. We can then seek to ‘explain’ the perceptions
data in terms of inflation in the underlying components of a consumer price index — the

HICP, for instance. This leads to a regression of the type:

PERCEPTIONS, =a + BINF1+...+ B INFn +¢, (63)

Where INF denotes inflation for one of the n components underlying the consumer price
index chosen. If consumers had fully unbiased price perceptions, we would expect the
constant o to be zero and the B terms to correspond to the component weights in the

consumer price index. We shall refer to this as the ‘rational perceptions hypothesis’.

An alternative modelling approach consists in incorporating the official consumer price

index weights (denoted by CP) directly into the explanatory variables, as follows:

PERCEPTIONS, =c + B, *(CPOL *INF1) +...+ 8, *(CPn, *INFn) +¢,  (64)

As can be seen, the independent variables are now the inflation rates of the individual
HICP components multiplied by their time-varying weights in the HICP index (whose
values are listed below in Table 38). Such a transformation might be hoped to lead to a
better specification, in that some of the potential instability that could be experienced
might now be subsumed within the independent variables (Hendry, 2004). The other
advantage will be in the readability of the regression output. Indeed, our null hypothesis

of ‘rational perceptions’ would imply a value of zero for a and values of one for all the 3
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terms. Values either above or below one for the B terms would respectively imply an
over or underweighting of the component in question by consumers relative to what

would be ‘rational’.

We will use data from Eurostat on the components of the Swedish HICP for this exercise.
The components underlying HICP are listed in Table 36, whilst the time-varying weights

associated with them are displayed in Table 38 (Appendix II).

TABLE 36: HICP COMPONENTS

INF1 "Food and non-alcoholic beverages"

INF2 "Alcoholic beverages and tobacco"

INF3 "Clothing and footwear"

INF4 "Housing, water, electricity, gas and other fuels"

INF5 "Furnishings and household goods"

INF6 "Health"

INF7 "Transport"

INF8 "Communication"

INF9 "Recreation and culture"

INF10 | "Education"

INF11 | "Hotels, Cafés and Restaurants"

INF12 | "Miscellaneous goods and services"

SOURCE: Eurostat

Table 37 presents the results of regressions based on (63) and (64). We sought a
parsimonious specifications by removing insignificant and non-positive coefficients”

from the general models:

% We note that component 8 displayed a significant negative coefficient under both models at the 1% level;
in addition, the first model featured a significant negative coefficient for component 10 at the 5% level.
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TABLE 37: MODELLING INFLATION PERCEPTIONS (SWE), 1993m1-2005m?7

Equation (63): PERSCBEV

Equation (64): PERSCBEV

Constant 0.315 *** (0.121) Constant 0.652 *** (0.104)
INF1 0.097 *** (0.017) WINF1 0.512 *** (0.093)
INF4 0.102 *** (0.017) WINF4 0.407 *** (0.099)
INF5 WINF5 1.445 **% (0.455)
INF6 0.039 ** (0.016) WINF6 5.432 *** (0.933)
INF7 0.048 ** (0.020) WINF7

INF11 0.362 *** (0.037) WINF11 2.530 *** (0.636)
11995:7 1.543 *** (0.509) 11995:7 1.695 *** (0.499)

Sigma: 0.498 R"2:0.65

AR 1-7 test: F(7,137)=17.477 [0.0000]**
ARCH 1-7 test: F(7,130) = 3.7419 [0.0010]**
Normality test: Chi*2(2) =0.82825 [0.6609]
hetero test: F(11,132)=1.7950[0.0608]
hetero-X test: F(21,122)=2.7127 [0.0003]**
RESET test: F(1,143)=0.032230[0.8578]

Sigma: 0.490 R”"2:0.66

AR 1-7 test: F(7,137) =21.862 [0.0000]**
ARCH 1-7 test: F(7,130) = 5.8402 [0.0000]**
Normality test: Chi*2(2) = 0.35057 [0.8392]
hetero test: F(11,132) =4.6571 [0.0000]**
hetero-X test: F(21,122) = 3.9895 [0.0000]**
RESET test: F(1,143) =26.326 [0.0000]**

NOTES: *, ** *** regpectively denote significance at the 10%, 5% and 1% levels. Standard errors in
parentheses; p-values in brackets.

It is transparent from the results in Table 37 that data reject the idea of ‘rational inflation
perceptions’ suggested above. The constant is highly significant in both specifications
and only inflation components broadly corresponding to food, non-alcoholic beverages,
housing and energy, health, transport and catering and accommodation services are
retained. Notice that some components are either under- (e.g. INF1) or over-weighted
(e.g. INF11) relative to what we would have expected from the HICP weights.
Furthermore, the models perform very poorly in terms of specification diagnostics,
notably in terms of residual autocorrelation and heteroscedasticity. In addition, Chow

tests reveal the regressions to be highly unstable.
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In light of these failings, a more sophisticated modelling exercise was carried out through
the development of alternative equilibrium correction specifications. This approach
seems sensible; indeed, there may well be timing errors in the data. Furthermore, it is
easy to conceive that, on a sample of monthly data, lagged perceptions of inflation would

be relevant. To address such concerns, a set of nested EqQCM specifications was

developed, presented below from the most to the least restrictive:

H1: APERCEPTIONS, = o, * AHICPINFLA, + ez, * (HICPINFLA - PERCEPTIONS),, +¢,

12
H2: APERCEPTIONS, = a,, * AINFi, + ct, * (HICPINFLA - PERCEPTIONS), , +u,
12

12
H3: APERCEPTIONS, = 2 a,, * AINFi, + 2 a,, *[w, * (INFi - PERCEPTIONS))],, +v,

i=

“INFi” denotes the inflation of the ith component of the HICP index, and w; its
associated index weight; “HICPINFLA” denotes overall HICP inflation;

“PERCEPTIONS” denotes the quantitative inflation perceptions of Swedish consumers

evidenced by the SCB/GfK survey.

As can be seen, model H2 imposes a restriction on the EQCM part of the equation
relative to H3 (namely, that all coefficients ay; are equal), whilst HI imposes a further
restriction on the dynamics of the equation (which reduce to the simple change in HICP

inflation). Thus, in H3 both the dynamics and the long-run solution are allowed to be

influenced distinctly by the various individual HICP components.
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Having estimated all three models in their most general form, we are able to carry out
nested tests on the basis of the likelihood ratio statistic, which has the asymptotic

distribution:
D 2
LR = 2{1Og LUnresm'cted - log LResm'cted} H, X (df) (66)
The results of this exercise are presented in Table 39. As can be seen, the general H2 and
HI1 specifications are at the boundary of being rejected against the general H3 model. On

the other hand, the restrictions implied by the parsimonious H3 specification are

comfortably accepted.

TABLE 39: SWEDISH INFLATION PERCEPTIONS, NESTED TEST RESULTS

Case No. Restrictions | LogLik. Statistic | Crit. value (5%) Result
General H3 vs Marginal non-
General H2 1 . A rejection
General H3 vs 2 32.69 33.92 Marg.ma'l non-
General H1 rejection
General H3 vs .
Sieeifie 6 14 16.00 23.69 Do not reject

The non-rejection results for specifications H2 and H1 are so marginal that they hardly
build much confidence in the implied restrictions. Thus, it would seem to be important to
express both the dynamics and the long-run solution of the model in terms of the

individual components of HICP inflation.

We now present the selected parsimonious H3 specification in Table 40°7. The model
appears to be congruent (Figure 90, Appendix II) and quite stable overall (Figure 91,

Appendix II), excepting some faint traces of instability around 2000.

7 We note that none of the coefficients of the model were found to be significantly negative at the 5%
level in the selection process.
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TABLE 40: PARSIMONIOUS EqCM MODEL, INFLATION PERCEPTIONS

Modelling DPERSCBEV; Estimation Sample: 1993m2-2005m?7

Coefficient Std.Error t-value t-prob Part.R"2

DINF6 0.0548654 0.01917 2.86 0.005 0.0549
DINF7 0.0454588 0.02045 2.22 0.028 0.0339
EqgCMHICP1 1 0.187491 0.06690 2.80 0.006 0.0528
EqgCMHICP4 1 0.106273 0.05452 1.95 0.053 0.0262
EqgCMHICPS 1 0.579224 0.2760 2.10 0.038 0.0303
EqgCMHICP7 1 0.113488 0.05861 1.94 0.055 0.0259
EqgCMHICP11 1 1.07929 0.4452 2.42 0.017 0.0400
EqgCMHICP12 1 0.744322 0.3026 2.46 0.015 0.0411
I1996:2 -1.27997 0.3298 -3.88 0.000 0.0965
sigma 0.314375 RSS 13.9352846
log-likelihood -34.6249 DW 2.07

no. of observations 150 no. of parameters 9
mean (DPERSCBEV) -0.0034 var (DPERSCBEV) 0.123302

Specification Tests

AR 1-7 test: F(7,134) = 0.75318 [0.6274]

ARCH 1-7 test: F(7,127) = 1.5047 [0.1714]

Normality test: Chi~2(2) = 1.7453 [0.4178]

hetero test: F(17,123)= 1.1647 [0.3033]

hetero-X test: F(45,95) = 1.2410 [0.1891]

RESET test: F(1,140) = 0.026845 [0.8701]

The model in Table 40 makes clear that not all HICP components seem to matter
significantly in terms of shaping consumer inflation perceptions; furthermore,
heterogeneity is also evident in the influence of the components that are retained. These
results therefore question the validity of the rational perceptions hypothesis — in a way

that is more convincing than in Table 37, given the quality of the model.

We now turn to exploring the rationale for certain HICP components being retained
rather than others. Table 41 lists these components, whether kept as part of the dynamics,

the long-run solution, or indeed both.
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TABLE 41: HICP COMPONENTS

Code Concept Retained?
INF1 "Food and non-alcoholic beverages" YES
INF2 | "Alcoholic beverages and tobacco" NO
INF3 "Clothing and footwear" NO
INF4 "Housing, water, electricity, gas and other fuels" YES
INF5 "Furnishings and household goods" YES
INF6 "Health" YES
INF7 "Transport" YES
INF8 "Communication" NO
INF9 "Recreation and culture" NO
INF10 | "Education" NO
INF11 | "Hotels, Cafés and Restaurants" YES
INF12 | "Miscellaneous goods and services" YES

We hypothesise that the importance of a particular set of products in determining the

inflation perceptions of consumers is increasing in the following four factors:

1.

2.

The frequency at which the prices in question are adjusted
The weight of these products in the overall expenditure of consumers
The level of inflation applicable to those products over the sample

The frequency at which the consumer purchases those products

Table 42 provides data on some of these dimensions and computes a rough index of the

‘expected importance’ of particular components in consumer perceptions on the basis of

this information. Unfortunately, it was not possible to find data on the fourth factor. Data

on dimension 1 are based on the mean duration of prices by HICP component for Finland

(Vilmunen and Laakkonen, 2004), collected and analysed in the context of the ECB’s

Inflation Persistence Network. The use of Finnish data may be justified by the very

similar HICP weights for both countries and great similarities in their industrial structure,

business cycles and economic policies (as documented in Jonung and Sjéholm, 1999).
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Table 42 provides some support for our hypothesised factors influencing inflation
perceptions. As can be seen, our parsimonious EQCM model retained presicely the top
three factors highlighted by our ‘expected importance’ index, namely: transport, food and
non-alcoholic beverages, and housing/water/energy costs. The health component
(importance rank 5) was also retained; this suggests that a component requires strength
on one signal alone to be spotted by consumers. Indeed, this component ranks rather low
in terms of either frequency of price adjustment or HICP weight; however, it has
experienced almost twice as much inflation as any other sector over the period, making it

a clear outlier in this respect.

Our model has also retained certain components, despite relatively low importance scores
above. The importance of the “hotels and catering services” component probably arises
from the frequency at which the relevant products are purchased by consumers (almost
certainly daily in the case of café and restaurant services), information that is missing
from our index. The retention of the “furnishings and household goods” (component 5)
and “miscellaneous goods and services” (component 12) is perhaps less clearly
motivated. Component 5 essentially concerns a number of household durables, tools,
maintenance and repairs as well as domestic and home care services. Component 12
notably includes personal care products and services (e.g. hairdressing), as well as

banking and insurance services.

The measures underlying Table 42 are not ideal. Moreover, we make no claim that each
of these concepts (frequency, weight and inflation) ought to be aggregated with equal

weights into an index of importance for consumer perceptions, as is implemented above.
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Notwithstanding this, the way in which this table corroborates our earlier evidence does

provide support to our hypothesis on the determinants of consumer perceptions.

2.3.2 Impact on assessments of the rationality of expectations and
quantification

An immediate consequence of the analysis in the previous subsection is that particular
thought should be given to what is meant by the rational expectations hypothesis (REH),

especially in the context of empirical tests thereof.

Every study of the REH published to date to our knowledge essentially compares some
measure of expectations with the actual outturns of inflation, as measured by official
statistics. The previous subsection, however, has shown that consumers have an
incomplete and possibly distorted view of what constitutes inflation, arguably dependent
on a number of factors such as the frequency of price adjustment and purchases,
expenditure weights and relative inflation of the underlying expenditure components.
There is therefore no guarantee that the forecasts offered by consumers relate to the
entirety of the CPIL. In fact, there is rather a suspicion of the contrary, as the perceptions
data underlying the previous section were elicited with a question relating to prices in

general.

This casts doubt on the results and interpretation of past empirical studies of the rational
expectations hypothesis. Indeed, given the above, the failure of consumer forecasts of
CPI-type measures cannot but be expected — and results to the contrary seem a priori
puzzling and may raise issues of sample-dependence. The relevant interpretation,

however, need not be that consumers are not rational, as this issue is confounded with the

298



additional null hypothesis that consumers have a correct understanding of inflation. It
may be the case — although this is unlikely — that consumers make rational forecasts on

the inflation index that they perceive. We now aim check this conjecture empirically.

We proceed by reweighting the components of HICP in a way that reflects their actual
perceptions by consumers, thereby yielding a “perceptions-adjusted” inflation series
(PAWINFLA). This is generated on the basis of the long-run solution to our specification
in Table 40. We plot this perceptions-adjusted series against actual HICP inflation in
Figure 92; the series appear to be closely related, although on occasions they do move in

opposite directions.

FIGURE 92: PERCEPTIONS-ADJUSTED INFLATION vs HICP INFLATION

b | [~ HICPINFLA — PAWINFLA
L |

10
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We then use the perceptions-adjusted series as the basis from which to generate the
inflation expectations measure recommended in Chapter 1, namely EXPINFLPBIS. This
allows us to consider two applications in what follows. First, we investigate the success
of this new expectations measure in predicting both actual HICP inflation and future
“perceptions-adjusted inflation”. Second, we test the ability of this new series to

reproduce the quantitative data on expectations available for Sweden.

Application 1:
Testing rationality relative to HICP and “perceptions-adjusted inflation”

We now consider the possible impact of the findings in the previous sub-section for
assessments of the rationality of consumer expectations. We will be making use of our
preferred quantification methodology in this exercise: EXPINFLPBIS (see Chapter 1).
However, the quantification method now relies on perceptions-adjusted inflation for the

quantification of question 5 of the EC Consumer Survey.

First, we contrast the forecasting performance of the EXPINFLPBIS measure with that of

a naive benchmark which merely extrapolates the perceptions-adjusted inflation of the

past 12 months (7™

2. = 7T, ,_1p)- The forecasts are assessed against future perceptions-

adjusted inflation in Table 43.

TABLE 43: PREDICTIVE ABILITY, PERCEPTIONS-ADJUSTED INFLATION

Measure Period ME MAE RMSE U1 % U2 % U3 %
EXPINFLPBIS | 1997m1-2005m7 0.0044 0.0072 0.0092 22.90 19.94 57.16
Naive 1997m1-2005m7 0.0004 0.0056 0.0067 0.38 23.18 76.43
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As can be seen from the results, consumers appear to be little more rational in their
forecasts than under traditional assessments of rationality despite these adjustments. The
RMSE achieved here (0.0092) is only slightly improved relative to that achieved in the
corresponding exercise in Table 8 (0.0107; see p.54). Moreover, the finding that naive
forecasts outperform consumer expectations appears to be robust to these modifications.

The MSE decomposition achieved here is also inferior to its counterpart in Table 10.

We now contrast the predictive performance of EXPINFLPBIS for HICP inflation with

that of a naive benchmark projecting past HICP inflation as expectations.

TABLE 44: PREDICTIVE ABILITY, HICP INFLATION

Measure Period ME MAE RMSE U1 % U2 % U3 %

EXPINFLPBIS |1997m1-2005m12| 0.0017 0.0085 | 0.0103 2.74 31.08 66.18

Naive 1997m1-2005m12| 0.0001 0.0100 | 0.0123 0.00 53.28 46.72

Table 44 provides evidence that the modified EXPINFLPBIS series exhibits essentially
the same performance as its traditional version in Chapter 1 when it is contrasted with
outcomes for a complete index of consumer prices. The RMSE here is 0.0103, which is
almost identical to that in Table 8 (0.0107). The naive benchmark is outperformed in this
particular exercise, but the improved RMSE remains in the same order of magnitude and

as such does not seem to constitute a significant qualitative finding.

301



Application 2:
Testing the match of the new expectations measure and quantitative data

We now consider whether the enhanced understanding of consumer inflation perceptions
gained in the previous section is able to improve the ability of quantified qualitative
survey data to match actual quantitative data on inflation expectations. In other words, is
the matching ability of our EXPINFLPBIS measure improved when it is quantified with

the help of “perceptions-adjusted inflation”? The answer appears to be positive.

TABLE 45: ABILITY TO MATCH QUANTITATIVE DATA

Measure Period ME MAE RMSE U1 % U2 % U3 %

EXPINFLPBIS |[1996m1-2005m7| 0.0066 | 0.0066 | 0.0071 85.14 2.77 12.09

A contrast of Table 45 and Table 17 reveals that the new version of EXPINFLPBIS has a
considerably lower bias than its earlier counterpart (mean error of 0.0066 versus 0.0123
earlier). The RMSE is also around half of the one found previously (0.0126), and the
MSE decomposition appears to have improved. Thus, taking into account consumers’
biased perceptions of inflation seems to be an important step in improving measures of

inflation expectations derived from qualitative survey data.

Figure 93 confirms visually the improved ability of the perceptions-adjusted
EXPINFLPBIS to reproduce the quantitative expectations data available in Sweden

(EXPSCBEV) relative to the traditional EXPINFLPBIS as quantified in Chapter 1.
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FIGURE 93: OLD / NEW EXPINFLPBIS AGAINST QUANTITATIVE EXPECTATIONS
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SCB/GfK Quantitative Expectations data
Perceptions-Adjusted Expectations
Inflation Expectations Measure from Chapter 1

2.3.3 Conclusion
The analysis of Swedish quantitative perceptions data carried out in this section has
enabled us to reject the ‘rational perceptions hypothesis’. Indeed, only a limited number
of HICP components seem to be significantly reflected in the inflation perceptions of
consumers, and those retained tend to be either under- or overweighted relative to the
benchmark HICP weights. An EqQCM model of inflation perceptions was developed,
which succeeded in capturing most of the features of the data at hand. It was notably
found that allowing for a differentiated impact of individual HICP components was

preferable, both in the dynamics and the long-run solution of the equation.

An important contribution of this section is the light it throws on the determinants of

consumer perceptions — an exercise carried out for the first time to our knowledge. The
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list of selected components is overall very sensible: it includes those that are
characterised by extremely frequent purchases (e.g. catering services), frequent price
changes (e.g. transport), bear a large weight on consumer expenditures (e.g. housing
services, water and energy) or have experienced relatively large inflation over the sample

(e.g. health).

These findings suggest that particular care should be taken when deploying expectations
measures in certain applications, such as tests of the rational expectations hypothesis
(REH). Indeed, the failure of the rational perceptions hypothesis implies the failure of the
REH, but a priori leaves open the question of whether consumers make rational forecasts
on the inflation index that best corresponds to their perceptions. The preliminary
evidence presented here suggests that this is not the case, nor does the modified
quantification methodology substantially improve the success of forecasting HICP

inflation.

However, it was possible to show that taking into account biases in consumers’
perceptions of inflation led to considerable improvements in the ability of quantified
qualitative survey data to reproduce actual quantitative survey data — assumed to provide
a proxy for the true expectations. This suggests that an important avenue for future
improvement of expectations measures based on qualitative data will be the development
of stable econometric relationships summarising our understanding of consumer

perceptions in additional countries.
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The issues touched upon here are obviously extremely important from a measurement
perspective. The absence of attention they have elicited in the literature is justified in part
by data limitations. This is fortunately about to change. Indeed, it appears that
quantitative questions have recently been introduced in the EC Consumer Surveys of a
number of countries, including Belgium (since May 2003)’® and France (since January
2004; see INSEE, 2004). These data are currently subject to a test period and are
unavailable at present’ . The results developed here suggest that future research would do

well to explore its implications when it is released.

% T am grateful for a private communication by Isabelle de Greef and Jean-Paul Vonck from the Banque
Nationale de Belgique with this information.
% See Lindén (2006) for additional details and some preliminary results.
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3 TESTING THE ‘NEAR-RATIONALITY’ HYPOTHESIS

3.1 Introduction
Akerlof, Dickens and Perry (2000) (henceforth ADP) put forward the hypothesis that the
population of agents in the economy is divided into two groups: whilst some form fully
rational expectations, others hold “nearly rational” expectations, in that they underweight
or even ignore inflation. The proportion of such agents in the economy is a function of
the prevailing inflation rate, as higher rates increase the incentive to gather information
about inflation. This hypothesis implies a particular shape for the Phillips curve,

displayed below:

FIGURE 94: ADP HYPOTHETICAL LONG-RUN PHILLIPS CURVE

Inflation (percent per year)

)
!

- ' =

Unemployment (percent)

SOURCE: Akerlof, Dickens and Perry (2000)

The particular numbers used in this figure come from a calibration exercise carried out
by ADP, but the argument is more general. The rationale for this shape is that at zero
inflation, both rational as well as nearly-rational agents correctly expect no inflation.

However, as inflation increases it is underestimated by the nearly-rational agents, leading
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them to overestimate their real wage increases and substitute work for leisure. Inflation
increases however also make it worthwhile for some agents to start forming expectations
rationally. In the limit, all agents form expectations rationally, and the economy is again

operating at the ‘natural rate’ of unemployment.

ADP presented estimates of expectations-augmented Phillips curves on the basis of US
data consistent with their theory. A similar exercise was carried out for Sweden by
Lundborg and Sacklén (2001). However, Bryan and Palmqvist (2005) have recently
criticised those exercises as being unable to distinguish the ADP hypothesis from other
competing possibilities. The authors carry out alternative empirical verifications and find
that the data fail to reveal the correspondence between expectations errors and actual

inflation implied by the near-rationality hypothesis, as advanced by ADP.

In what follows, we aim to reproduce the results obtained by Bryan and Palmqvist (2005)
for Sweden, as well as reconsider the problem in the context of the other countries in our
sample by making use of the quantitative Gallup data for the UK and the qualitative EC

Consumer Survey data quantified according to the method selected in Chapter 1.

As is common in macroeconomic theory, dynamics are absent from the ADP model so
that it is not clear what types of inflation “shocks” are to be considered relevant
empirically. Should we expect the relationship between expectations errors and actual
inflation proposed by ADP to be visible for all inflation shocks, however temporary? Or
would this pattern only be appropriate in describing responses to more persistent changes

in inflation?
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We follow Bryan and Palmqvist (2005) by considering the problem in two steps. First,
we identify a number of “inflation regimes” for every country and check whether the
pattern predicted by ADP is apparent for these persistent changes in inflation. Second,

we consider the ADP pattern in light of all fluctuations in inflation.

3.2 Testing Near-Rationality in the context of regime changes
We carried out Bai-Perron (1998, 2003) (henceforth BP) break-point tests on measures of
inflation in order to identify potential changes in inflation regimes over our sample. The
BP procedure allows for the testing of multiple structural changes, with the dates of the
breaks treated as unknown variables to be estimated. Intuitively, the break-point
estimators are global minimisers of an objective function based on the sum of squared
residuals. Since what is of interest here is the detection of major structural changes in the
mean of the series, we applied the BP procedure with only a constant as a regressor, as in
Bai and Perron’s (2003a) investigation of the ex post US real interest rate. Thus, we

considered the following simple linear regression model with m breaks (m+1 regimes):

yt=5j+ut for t=1,...,T and j=1,..,m+1; u,isadisturbanceterm

The authors developed a number of tests in this context and provided critical values in

Bai and Perron (2003b). We will focus on two of these:

* The double maximum test, which considers the null hypothesis of no structural
break against an unknown number of breaks bounded by some value M. The test
relies on a number of “sub-tests” that check the null of no break versus a specific

number of breaks m (inferior or equal to M). Two alternatives of the double
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maximum procedure are proposed, differing in terms of the weights assigned to

the underlying sub-tests:

o UDmax: equal weights are applied to the individual tests.
o WDMax: weights are applied to the individual tests such that the marginal

p-values are equal across values of m.

* The test of a versus a+1 breaks: supFr(o | a +1). This test is applied sequentially
to find the number of breaks. A commonly used alternative to select the
dimension of a model is the application of information criteria. However, Perron
(1997) presented a simulation study showing poor performance for the AIC, poor
performance for the BIC in cases with serially correlated errors and a tendency
for the modified Schwartz criterion of Liu et al. (1997) to underestimate the
number of breaks when some are present. Furthermore, such procedures are
unable to take into account potential heterogeneity across segments, unlike the
sequential approach (BP, 2003a). Thus, the latter would seem to be a more

reliable option and will be implemented here.

For Sweden, the sample considered aims to match that examined by Bryan and Palmqvist
(2005) to check that we are able to reproduce their results (1979m1-2001m12). For all
the other countries, we consider the maximum periods over which monthly data of
inflation expectations are available. For EC Consumer Survey data, the starting points are
listed in Table 1 (p.17). The end points of all such samples are set at 2005m8. The

inflation measure considered is based on the OECD’s “CPI, All Items” measure except in
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the case of Sweden, for which the Core Inflation measure UND1X is considered — again,

to match Bryan and Palmqvist’s analysis.

The computations were carried out by a GAUSS program available on Pierre Perron’s

-, 100
website

. We used a trimming value of € = 0.15 (in percentage), as recommended by
the authors in cases exhibiting serial correlation, and considered up to 5 breaks. The aim
of this is to ensure that the size of the test is adequate under the hypothesis of no breaks —
otherwise, estimations of some quantities might be carried out over insufficient numbers
of observations, leading to imprecise estimates and size distortions in the tests. In the

interests of generality and robustness, we allowed for serial correlation in the errors and

different variances of the residuals across segments.

The primary method for determining the number of breaks in a particular series is the
sequential application of the supFr(a | a +1) test. However, there are instances where this
sequential testing procedure can be improved. As noted in BP (2003a), in the presence of
multiple structural breaks one sometimes comes across certain configurations of changes
such that it is difficult to reject the null of 0 versus 1 break, whereas the rejection of the
null of 0 versus a higher number of breaks is not problematic. Such cases lead to a
breakdown of the sequential procedure. We follow the strategy advocated by BP (2003a)
in considering whether the information of the UDMax and WDMax tests conflicts with
that of the sequential procedure. When this is the case, we ignore the results of the
supF(1]0) test and choose the number of breaks m such that the tests supF(a | a +1) yield

insignificant results for a > m.

100.gee http://econ.bu.edu/perron/code.html
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Table 46 presents the results of the BP tests we implemented, most notably the

conclusions drawn as to the number and dates of break-points in the series:

TABLE 46: RESULTS OF BAI-PERRON TESTS FOR INFLATION REGIMES

cty Sample UDMax WDMax Bsr::;:rf‘g::: d [w::fer::;l;L d] Result: Breaks
GBR 1981m11-2005m8 4.74 5.31 None - None

ITA 1982m1-2005m8 21.6 *** 34.3 *** None supF(2|1)=43.1***| 1985m7; 1996m5
FRA 1986m4-2005m8 246 *** 54 .4 *** 1 x - 1992m6

NLD 1986m4-2005m8 6.71 11.5** None supF(2 | 1) =6.65 None

BEL 1985m10-2005m8 9.54 ** 18.95 *** None supF(2|1)=8.66 ** | 1988m12; 1994m10
ESP 1986m6-2005m8 54.0 *** 107.6 *** 1% - 1995m12

DEU 1980m10-2005m8 2.49 4.03 None - None
SWE 1979m1-2001m12 51.2 *** 115.5 *** 2 *** - 1984m6; 1992m1

Notes: *, ** and *** denote significance at the 10%, 5% and 1% levels respectively. Maximum number of breaks considered M=5. The
value of WDMax changes with the significance level; the most significant value is provided here. In the cases where the sequential test
procedure breaks down, the supF test with the last significant supF test is provided — or alternatively an insignificant supF(2|1) in case no
such tests were significant.

As can be seen, breaks were found for the samples of all but three countries — the United
Kingdom, the Netherlands and Germany. In two cases — Italy and Belgium — the
sequential procedure clearly broke down and we reverted to a ‘manual’ consideration of
the supF statistics. There was a slight doubt as to whether the Netherlands were also in
this situation given the value of the WDMax test, but no breaks could be found in the
end. The breaks we find for Sweden (1984m6 and 1992m1) are roughly consistent with
those found by Bryan and Palmqvist (2005) (namely, 1982m8 and 1991m?2), with the

slight differences possibly due to revisions in Sweden’s UND1X Core Inflation measure.

We first present our replication of the Bryan and Palmqvist test in the context of Sweden
in Table 47. As can be seen, our results are fully consistent with the ones they present in
their Table 1. Expectations errors are calculated as expected inflation minus actual

inflation.
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TABLE 47: SWEDEN, EXPECTATION ERRORS & INFLATION BY REGIME

cty Period Avg. EXPERR (%) Avg. UND1X INFLA (%)
1979:1-2001:12 -0.04 5.15

SWE 1979:1-1984:Il -0.56 9.48
1984:111-1991:1V 0.80 5.97
1992:1-2001:12 -0.16 2.19

The pattern predicted by ADP is as follows: an expectation error close to zero for very
low levels of inflation; as inflation rises, there is a pattern of increasing underprediction
(i.e. negative EXPERR); this peaks at some level of inflation and subsequently under

prediction diminishes back to zero as inflation rises further.

As can be seen, the pattern experienced in Sweden is inconsistent with this story.
Underprediction takes place at low levels of inflation, becomes overprediction at middle
levels and turns again into underprediction at high rates of inflation. This yields an

“inverted U-shape” rather than the relationship predicted by ADP.

Table 48 reproduces this exercise for the other countries in our sample on the basis of the
quantified EC Consumer Survey data. Due to the inability to identify breaks with the BP
procedure on this sample in the case of the United Kingdom, the Netherlands and

Germany, our comments will be restricted to the remaining countries.
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TABLE 48: EC DATA, EXPECTATION ERRORS & INFLATION REGIMES

cty Period Avg. EXPERR Avg. INFLA
UK 1981m11-2005m8 -0.20% 4.00%
1982m1-2005m8 0.48% 5.23%
ITA 1982m1-1985m6 1.61% 12.50%
1985m7-1996m4 0.73% 5.38%
1996m5-2005m8 -0.07% 2.32%
1986m4-2005m8 -0.59% 2.06%
FRA 1986m4-1992m5 -0.91% 3.00%
1996m6-2005m8 -0.46% 1.63%
NLD 1986m4-2005m8 -0.49% 2.02%
1985m10-2005m8 -0.42% 2.07%
BEL 1985m10-1988m11 0.96% 1.52%
1988m12-1994m9 -0.77% 2.87%
1994m10-2005m8 -0.50% 1.81%
1986m6-2005m8 -1.13% 4.19%
ESP 1986m6-1995m11 -1.69% 5.55%
1995m12-2005m8 -0.65% 2.87%
DEU 1980m10-2005m8 -0.08% 2.33%

The Italian case reveals a consistent change in the direction of overprediction as inflation
climbs to higher levels in older regimes. There is thus no sign of the existence of a “U-
curve” — even inverted. In France, interpretation is complicated by the availability of
only one break in the sample; the increase in underprediction here is possibly though not
necessarily consistent with ADP’s theory. The same observation applies to Spain. This is
also the case for Belgium when considering its last two regimes; the finding of

overprediction for the initial low-inflation regime is inconsistent with the theory, though.

It therefore appears that the ADP hypothesis finds no more support on this broader

sample of countries than in the original tests by Bryan and Palmqvist, which concerned

Sweden and the US.
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3.3 Testing Near-Rationality in the context of transitory changes in inflation
We now examine whether the ADP hypothesis can find support when considering all
changes in inflation as being relevant for the theory, however transitory. The following

nonlinear equation is estimated for this purpose:

e

2
T,y =TT, =+ B, + B + €, (68)

The null hypothesis consistent with ADP’s hypothesis is:

a=0
H,:1p <0and ,>0

|/51| > f3,

As could be expected from a model of this sort, significant autocorrelation and
heteroscedasticity are found to be present in the residual term. This would invalidate the
standard errors and thus inferences drawn on their basis. We therefore proceed to a
correction of the standard errors according to the Newey-West procedure; the maximum
number of lags allowed was set to 12, consistent with the monthly nature of the data and

an inspection of the resulting correlograms from the previous regressions.

Table 49 presents the results from these tests.
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TABLE 49: TESTING ADP NEAR-RATIONALITY, ALL FLUCTUATIONS

cty Period o B1 B2 F
GBR[EC] | 1981m11-2005m8 %61.;5;; '(%_%1%)* (8:8%) 15.37 ***
GBR[GLP] | 1983m1-1997m1 ?(')?8622; ('8_'3‘,‘; 13) ('8_'853) 39.3 **
ITA 1982m1-2005m9 (_8_'3723 (82333) ('8_'8; 19) 1.05
FRA 1986m4-2005m8 %g;‘g; _(()66_33?104;* (8:822) 18.7 *
NLD 1986m4-2005m8 0('g 2%;;* '(2'05_?3 1*)* ) ('g_ggg) 49.2 **
BEL 1985m10-2005m9 (01_'72437) ('8_'67 10:;?’) ('8_'10122) 26.2 ***
ESP 1986m6-2005m8 ((1”2’3;‘;’ (8:257.)2) ('8_'8782) 14.5 >
DEU 1980m10-2005m8 (8:282) -(%.2322; (8:811) 4.92
SWE [SCB] | 1979¢1-2001m12 ('8_'3205) (géf’% ('8_'82?3) 1.31

NOTES: *, **, *** respectively denotes significance at the 10%, 5% and 1% levels. Newey-West standard
errors in parentheses, max lags 12. [GLP] refers to UK Gallup data; [SCB] refers to quantitative SCB data.

Figure 95 (Appendix II) presents scatter plots of the expectations errors for all countries

together with the fitted values from equation (68) when using the EC Consumer Survey

data (except in the case of Sweden, where the quantitative SCB data are used).

Table 49 makes clear that the null hypothesis performs poorly when contrasted to the

data. Only in the case of three countries (the UK with EC data, France and Germany) do

the signs of B; and B, match the null. This is hardly an endorsement of the theory,

however. In no case is the 3, coefficient significant; B; proves to be mostly insignificant

or marginally significant for the most part; and several constants are found to be

significant. Furthermore, many of the coefficients appear with the “wrong” sign.
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The figures reinforce the message of the regression output visually. Even for those
countries exhibiting the predicted concavity for the fitted curve, it is apparent that such
fitted values would imply a requirement of unrealistically large rates of inflation for the
under prediction of inflation to be reduced close to zero according to the mechanism
posited by ADP. Moreover, an inspection of the figures suggests that the findings are
robust to the use of a simple quadratic functional form — no alternative nonlinear

specification is likely to yield a conclusion more favourable to ADP.

3.4 Conclusion
We have been able to confirm the empirical results obtained by Bryan and Palmqvist
(2005)'"! for Sweden and extended the analysis to the consideration of a further seven

European countries. The results obtained here underscore the robustness of their findings.

Indeed, whether interpreting the ADP near-rationality hypothesis as applying to
persistent changes in inflation only or to all such fluctuations, the data reject the
behavioural view embodied in the theory.

As noted earlier, the ADP hypothesis is typical of much macroeconomic theory in that it
fails to specify a complete data generation process, particularly in what regards the
dynamics. Equation (68), for instance, can hardly be regarded as a complete DGP —
hence the findings of autocorrelation and heteroscedasticity, inter alia. A successful
model of the expectations error will likely look very different from the one proposed by

these authors.

' These authors also proceed to an illuminating analysis of the link between recent inflation experience in

Sweden and the US and the underlying micro data on expectations. Interested readers are referred to their
paper for further details. These issues are also dealt with in this study, in Section 6.6.4 below.
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Indeed, the hypothesis of a U-shaped relation exclusively involving underprediction of
inflation is at odds with the expectations data examined in this study. The data show that
overpredictions are a common occurrence; furthermore, the formation of beliefs
regarding inflation seems to rely more heavily on some sectors of the economy than
others'”, and the composition of this information set can change over time and
depending on circumstances. Such considerations make clear and continuous
relationships of the type suggested by ADP suspicious ex ante. Moreover, the
expectations data are characterised by heavily adaptive behaviour, making the
unemployment “bliss point” suggested by ADP a temporary heaven at best. More
fundamentally, ADP oversimplify the problem of modelling expectations as one
involving two clear-cut groups of agents (“rational” and “less rational”); the following

section will show that such a simplification is unwarranted empirically.

Thus, we were unable to find support for the view that the long-run Phillips curve might

not be vertical due to ADP-type expectations effects.

192 One aspect of this issue is dealt with in Section 5 below, namely: the relationship between the forecasts
of experts and consumer inflation expectations.
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4 FOUNDATIONAL MODELS OF INFLATION EXPECTATIONS

4.1 Introduction
This section aims to discuss and examine empirically a number of inflation expectations
processes that are commonly used as building blocks in macroeconomic models. We
term these “foundational” models of expectations. Concretely, the three models we
consider are the adaptive, rational and rule-of-thumb expectations hypotheses. Important
applications of each of these approaches abound. For instance, adaptive expectations
were deployed in Nordhaus’ (1975) theory of the political business cycle; rational
expectations are a key building block of credibility theory (Kydland and Prescott, 1977;
Barro and Gordon, 1983); and rule-of-thumb expectations are now commonly used as

part of empirical New Keynesian Phillips curves (Gali and Gertler, 1999).

Despite the ubiquity of these models as assumptions in economic studies and the frequent
sensitivity of the conclusions to the particular expectations process assumed, critical
examinations of the foundational models have been scarce. Indeed, as Carroll (2003)
recently noted, “There has been almost no work testing alternative models of

19 " An exception to this

expectations using actual empirical data on expectations
statement is the voluminous output of the research project aiming to test rational
expectations on the basis of survey data. In fact, such data have been used for little else

and an area of diminishing returns seems to have long been entered. Nevertheless, some

useful conclusions have been reached and are evoked below.

19 Carroll (2003), p.270.
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In this contribution, we propose to provide a brief overview of past theoretical and
empirical developments associated with the rise (and demise) of the three key
foundational models in the history of modern macroeconomics (Section 4.2). This is
directly relevant in coming to an assessment of these models, and also helps situate some
of the present work in Sections 4, 5 and 6 in its broader context. Section 4.3 provides a
test of the adaptive expectations model for benchmarking purposes, while Section 4.4
analyses in some detail the robustness of the most popular expectations model in much
current empirical research, namely the rule-of-thumb hypothesis. Sections 4.4.5 and 4.5
provide some concluding thoughts and highlight the broader implications of the results

reached here.

4.2 Overview of key developments

4.2.1 From adaptive to rational expectations
The importance of expectations in economic analysis has long been recognised. Keynes
famously emphasised their key role in determining investment, output and inflation in his
General Theory (1936). He did not, however, provide a model of their formation. Until
very recently in fact, the economic literature proved similarly reluctant to address this
issue precisely. Instead, the revealed preference over the past few decades was to rely on
a couple of simple conjectures on this matter — regularly advocating policies on their

basis.

One such conjecture is the familiar “adaptive expectations hypothesis”. This was
formally introduced by Cagan (1956), Friedman (1957) and Nerlove (1958). In terms of
inflation expectations, it states that each period the previous expectations are updated by

a fraction a of their deviation from observed outcomes to form current expectations:
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I

7T t-1,t

tt+l T

+a(m, -7;,,) (69)

This conjecture was used extensively in the late 1950s and 1960s until the “rational
expectations revolution” gained momentum from the papers of Lucas (1972) and Sargent
(1973). The idea of “rational expectations” is due to Muth (1961) who hypothesised that
“expectations, since they are informed predictions of future events are essentially the
same as the predictions of the relevant economic theory”. In this view, agents’ subjective
expectations of economic variables coincide with the objective mathematical conditional
expectations of those variables: agents know the true underlying model of the economy
and use it to inform their expectations. The popularity of this method followed both from
its simplicity and the appealing idea that it concerns economically “intelligent” agents

that avoid systematic mistakes.

Unfortunately, the approach was rapidly found to be problematic from an empirical
perspective. Tests of the rational expectations hypothesis can broadly be placed in two
categories. First, the REH was tested directly, using survey data on inflation expectations
of the type considered in this study. In fact, a whole testing ‘industry’ developed in the
literature, making this the quasi-exclusive use for survey data on expectations over the
past thirty years. A variety of countries, surveys, types of data (qualitative and
quantitative), quantification methodologies (where applicable) and econometric
techniques were considered. Econometrically, not all the approaches commonly used in
these papers are commendable (see Curto Millet, 2006, for a critique). Notwithstanding
this, and although this is no place to survey such a vast literature, it can be said that the

overwhelming majority of studies rejected one aspect or the other associated with
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rational expectations; see, inter alia: Roberts, 1997; Bakhshi and Yates, 1998; Lyziak,
2003; Nielsen (2003b); Forsells and Kenny (2006); Baghestani (1992); Hanssens and
Vanden Abeele (1987); Figlewski and Wachtel (1981, 1983); Engsted (1991);
Gerberding (2001, 2006); Thomas (1999); Papadia (1983); Kokoszczynski, Lyziak and
Stanistawska (2006). Such findings are hardly unexpected given the behaviour of the
expectations series documented in this study (e.g. Section 2.1.3) and the failure of the
‘rational perceptions hypothesis’ evidenced in Section 2.3 (which represents a new

contribution to the literature).

Second, the REH was tested indirectly, by implication. For instance, the finding by
Ericsson and Irons (1995) of the surprisingly limited relevance of the Lucas critique in
key empirical applications is consistent with the formation of expectations that are not
fully optimising, but may be highly appropriate when it comes to dealing with breaks in
series (Hendry, 2002). However, the most influential blow to the theory of rational
expectations has perhaps come from its widely noted empirical failure when
implemented in the context of the so-called New Keynesian Phillips Curve (NKPC)
model. Of course, this failure is that of a joint hypothesis — of expectations being rational,
and of the NKPC model being appropriate. Given the import of findings from the NKPC
literature on that concerning expectations, it seems worthwhile to address these in some

detail.
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4.2.2 The New Keynesian Phillips Curve literature and further developments
A standard derivation of the NKPC model is based on the Calvo (1983) pricing
assumption that in every period each firm faces the same probability of having a price
adjustment opportunity, in which case it sets its price to its average desired level until the
next adjustment. Denoting the output gap by y;, the New Keynesian Phillips curve can be

written:

I, =[eA* /(1-A)]y, + ETT,, (70)

Several well-known problems plague this formulation. The model predicts that
announced, credible disinflations produce booms (Ball, 1994), it is incapable of
generating inflation persistence (Fuhrer and Moore, 1995) and more generally the
restrictions it imposes across impulse response functions fail to match the evidence
(Mankiw, 2000). More inertia needs to be added to the above equation if the model is to
shed these problems, and at least two ways related to expectations have been explored to

achieve this.

Rule-of-Thumb Expectations

The first approach is based on the diagnosis that the problems the model faces arise from
the assumption of rational expectations. It is because firms are rational that the ones
having an adjustment opportunity cut their prices immediately in the face of an
announced credible disinflation ahead, thereby increasing the real money stock and
causing a boom. This does not happen if firms’ expectations are adaptive, which also

introduces inflation persistence and realistic impulse response cross-restrictions. The
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model above then reduces to the traditional backward-looking model (Friedman, 1968),

which is overall more successful in its data confrontation.

Given this requirement for empirical success, researchers unwilling to fully abandon the
rational expectations hypothesis have attempted to strike an ad hoc compromise. A
number of Phillips curves have been fitted under the assumption that there is a fraction of
‘forward-looking’ agents acting as above and a fraction of ‘backward-looking’ ones, thus
introducing the required inertia. Prominent among these studies has been Gali and
Gertler (1999), whose authors estimate the following hybrid Phillips curve, with s; being

a measure of real marginal costs:

Ht = ;"St + nyt {Ht+1} + }/th—l (71)

One of their strongest results is that although backward-looking behaviour is statistically
significant, their estimates suggest that forward-looking behaviour is followed by
roughly sixty to eighty percent of firms. This is a tremendously forward-looking finding.
However, it is plagued by a number of econometric difficulties. Ruud and Whelan (2001)
show that conventional models can easily generate such results as a product of omitted
variable bias. Mavroeidis (2002) argues that weak identification due to an AR(1) process
for s; can lead to upward biases in small samples for the forward-looking coefficient.
Furthermore, when tested against a backward-looking EQCM specification on Norwegian

data, this model is strongly rejected (Bardsen et al., 2002).
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In any event, a major limitation of results in this area is that they depend on a joint
hypothesis — that of ‘rule-of-thumb’ expectations and a given Phillips curve specification.
To address this issue, we will consider the direct testing of the rule-of-thumb model on

survey data in Section 4.4.

Sticky Information

More recently, Mankiw and Reis (2002; henceforth MR) proposed a model that is able to
retain rational expectations whilst correcting the counterfactual predictions of the
previous New Keynesian Phillips curves. They posited that information diffuses slowly
in the economy. This idea is modelled by letting a proportion A of firms in each period
obtain new information and compute new optimal paths for prices on this basis, whilst
the remaining firms continue to base their decisions on outdated information. The
similarities with Calvo pricing are obvious, but the model results in a Phillips curve of

the form:

I, =[—]yt +/12(1 AVE,_,_, (I, + ahy,) (72)

The striking feature of the equation is the type of inertia introduced, feeding through past
expectations about the future. MR conduct a series of policy experiments and find
sensible impulse response functions, broadly similar to those obtainable under a simple

backward-looking model.

We consider direct tests of the expectations formation structure hypothesised by MR (i.e.
gradual updating to rational expectations using the latest information) in Section 6.2. We

will also examine a variation of the model authored by Carroll (2003) in Section 5.4.
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Our next task, however, is to consider the empirical results associated with the simple

adaptive expectations model, to establish a benchmark.

4.3 The Adaptive Expectations model
Rewriting equation (69) in the context of monthly data and rearranging yields the

following useful formulation of the adaptive expectations hypothesis:

e

Ty = Oy, (=), (73)

We generalise this model further before taking it to the data by adding a constant and

removing the implied constraint on its coefficients:

e

e
T2 = O + QI 15, +OLIT, 15, &, (74)

The results are presented in Table 50. The coefficient constraint implied by the adaptive

expectations model (namely, o;+a,=1) is examined with an F-test under column “Test”.
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TABLE 50: THE ADAPTIVE EXPECTATIONS MODEL

Coefficients Specification tests
Equ. a0 al a2 R? | NOBS | Autocorr. | Het. Test ARCH Normal Test
e | 000|008 017 oo | e | TS0 |28 [ SBS | S
e | 000 [0 S [o] = | "o | oo | s | oy | 0%
SWE | (0005) | ©0.14) | 0500) %8| 2 | oo | oo | pooo | [0z | oot
S8R | %0006 | (0217 | 167 |3 222 | "oy | ‘oo | foo0l | 100z | [oor
A | "0002) | (@114) | ©0.079) [°%| 257 | “oo | ‘oo | 000 | (0es | oo
PEU | 0003 | (0001 | 0102) |°4] #'5 | “looo) | 000 | 1000 | oo | 100
NLD | %0 003) | (008s) | 0189 [°%2] 2%° | "oy | or | looo | oo | 1000
oo |00 |9 | 2 Jore] 2 | Toao | Ba | 2a [ 8% [ ohe

NOTE: *** *** respectively denote significance at the 10%, 5% and 1% levels. Newey-West correction
applied to the standard errors, with twelve lags. P-values provided in brackets [ ] and standard errors
provided in parentheses ( ). The autocorrelation test corresponds to the Breusch-Godfrey test for higher-
order serial correlation with twelve lags. “Het. Test” corresponds to White’s (1980) test for
heteroscedasticity; “ARCH” corresponds to an LM test for autoregressive conditional heteroscedasticity;
“Normal” corresponds to a joint Chi2(2) test for skewness and kurtosis.

As can be seen, the model performs very poorly in terms of specification diagnostics,
with almost every single ‘ailment’ possible proving highly significant. The Newey-West
correction is used to adjust the standard errors for heteroscedasticity and autocorrelation.
This is an ‘academic’ exercise for most countries, as the widespread failure of the
diagnostics suggests that inference on the basis of this model should not be considered
reliable. Indeed, counter-theoretically, the majority of a2 coefficients are found to be
negative. However, the models for France, Spain and Italy seem to perform better than
the others — normality of the residuals cannot be rejected, and the coefficients have the
correct signs. In the case of Spain it is — exceptionally — even possible to accept a
homogeneity restriction for the coefficients of the explanatory variables, and the constant

appears to be insignificant. Nevertheless, the findings of autocorrelation and
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heteroscedasticity suggest that even in those more optimistic cases, the model is at most
an incomplete story — a full one possibly involving more explanatory variables, and a

different functional form.

We now consider whether the “rule-of-thumb” approach is met with more success in its

empirical confrontation.

4.4 Investigating the Rule-of-Thumb approach

4.4.1 Presenting the Gerberding (2001) results
The ‘rule-of-thumb’ hypothesis is based on the idea that there is a fraction of agents in
the population acting rationally, with the remainder doing ‘something else’ (typically,
some form of adaptive expectations). The theoretical and empirical popularity of this
approach as a convenient way to solve the problems of pure rational expectations

mechanisms calls for further attention.

We will in particular examine in detail the results obtained by Gerberding (2001), who
estimates a model of partly rational and partly adaptive expectations for Germany, Italy

and France with the following form:

EI”I+4 = ClEtmﬂ:l+4 + (1 - Cl)(Et—zl][[ + CZ ('77:1 - E[_4‘7[[ ))
E'm,,, is the “mathematical” expectation of future inflation, whilst c, captures the speed
at which agents revise their expectations. Gerberding argues that it is realistic to assume

that only /agged inflation is known at the time of expectations formation. Furthermore,

the rational expectation can be rewritten as the actual future inflation rate minus an

expectation errorv, .
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Highlighting the use of survey data with the superscript S, this yields:

EzS”z+4 =7, +(1-¢ )(Ets-sﬂz—l +6, (7, - Ets—sﬂz-l )+ gtS GV (75)
It is important to note that the author quantifies the data from the EC Consumer Survey
according to the method labelled “EXPINFLA” in Chapter 1. That is, she uses the
Batchelor and Orr (1988) modification of the Carlson-Parkin tradition in combination
with the assumption that consumers correctly perceive the rate of inflation experienced
over the previous year'*. This is a strong assumption, and in any event the measure was

found to be sub-optimal in Chapter 1. We will however use it initially here in order to

replicate her results.

To deal with the bias that would arise from the correlation between T, and the error

term, the author uses lagged values (up to 12 lags) of the inflation rate as instruments but
refrains from using lagged values of the endogenous variable. This is due to the
possibility of measurement error in the survey data introducing a correlation between the
lagged endogenous variable and the disturbance. Gerberding found the following

coefficients:

TABLE 51: GERBERDING (2001) RULE-OF-THUMB MODEL; 1991q1-1999q4

DEU FRA ITA
C; 0.22* 0.30** {0}
1-C, {0.78} {0.70} {1.00}
C, 1.18** 1.01** 0.93**
Constant C, = -0.45%* =

Note: * & ** denote significance at the 5% and 1% level, respectively; Brackets {} denote restricted
variables.

1% please refer to Chapter 1, Section 3.1 for a detailed exposition of the approach.
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The estimation method used was two-stage least squares with Newey-West correction of

standard errors. In no case can the tests of overidentifying restrictions reject the null.

It is especially striking that Italy can be restricted to an entirely backward-looking
specification, which seems at odds both with its inflationary history and the evidence in
Chapter 2, as well as past empirical evidence (e.g. Barrell and Dury, 2001; Curto Millet,
2004). We note, however, that in the regression presented for Italy, the first order
autocorrelation coefficient appears to be highly significant which may indicate

misspecification.

We further note that the sample period chosen for the German regression implicitly
makes use of some data applicable to West Germany only through the lagged dependent

variable on the right-hand side of the equation, which may be problematic.

Similar work has been carried out by Heinemann and Ullrich (2004) in the context of
data on German inflation expectations, this time from the ZEW’s Finanzmarkttest
dataset, a monthly survey of financial market experts over the period 1993:8-2003:1. The
data are quantified in the CP tradition, and the authors estimate the same model for
inflation expectations as deployed by Gerberding (2001), with the difference that their
survey deals with a 6-month horizon. Their point estimates for ¢; and c; are, respectively,
0.41 and 1.06. The authors argue on the basis of recursive results that there is no
evidence for a structural break in the inflation expectations process associated with

EMU; we consider both the methodology used and the conclusion doubtful, and take up
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this issue in Section 4.4.5. Before doing so, it is useful to reconsider the Gerberding

(2001) results.

4.4.2 Replicating the Gerberding (2001) results
First, we aim to replicate the Gerberding results as a benchmark for our data over an
identical time sample, taking the other countries that are the subject of this study into

consideration as well.

We also make use of the same data source for expectations (the EC Consumer Survey)
and the same quantification technique (leading to the series labelled ‘EXPINFLA’), up to
a small technical difference. Indeed, the quantification here is based on the assumption
that the underlying distribution is normal, whereas Geberding uses a logistic distribution.
The differences between the two methods have been found to be minor in previous
research (e.g. Nielsen, 2003a; Berk, 1999) and we do not expect them to lead to
qualitative changes in the results. The CPI data used may also be slightly different — we
employ OECD data concerning all goods and services; the data source is not specified in
this respect in Gerberding (2001). Table 52 presents the output of our replication
exercise:

TABLE 52: REPLICATION OF GERBERDING’S EQUATIONS; 1991q1-1999q4

DEU FRA ITA
c 0.285%* 0.275%* {0}
! (0.054) (0.044)
1-C, {0.715} {0.725} {1.00}
. 1.11%* 1.04%* 1.05%*
2 (0.039) (0.09) (0.166)
k%
Constant C, - _(%%%?)3) -

Note: * & ** denote significance at the 5% and 1% level, respectively. HAC-consistent standard errors.
Brackets {} denote restricted variables.
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As can be seen, our results are very close and insignificantly different from the point
estimates of Gerberding (Table 51), except in the case of the French constant which is
considerably smaller in our estimation. Table 53 provides the diagnostics arising from
these regressions, while Figure 96 plots the fitted and actual values, as well as the

standardised residuals.

TABLE 53: DIAGNOSTICS FOR GERBERDING RULE-OF-THUMB MODEL

DEU FRA ITA
R’ 0.878 0.821 0.498
AC()" 0.292 0.279 0.763
AC(5)" 0.261 0.013 0.165
ACO9) " -0.128 0.291 0.304
T 1.60129 1.36725 275188
[.000,.907] [.000,.692] [.000,.000]
P-value, test for
overidentifying 0.939 0.902 0.962
restrictions

+ ACs are residual autocorrelation coefficients. Bartlett standard error is 1/ ﬁ , that is 0.17 here as T=36.

For DW, the P-values relate to Durbin’s h and Durbin’s alternative statistic'®>.

We find that only the first order Italian residual autocorrelation appears to be significant,
confirming Gerberding’s own results on this matter. This is also visible from Durbin’s

alternative h-statistic.

19 Both of these statistics apply to the case when the right-hand side includes lagged dependent variables

(LDVs). The h-statistic concerns the case of a single LDV, whilst the alternative statistic is applicable
when there is one or more LDVs. The statistics are asymptotically equivalent, although the alternative may
have low power in small samples.
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FIGURE 96: GERBERDING MODEL, FIT AND STANDARDISED RESIDUALS
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Of the models presented in Gerberding, only the French one is estimated with a constant,
which is interpreted by the author as “indicating either that a measurement error has
occurred with respect to the level of the expectations variable [...] or that the formulated
model does not entirely capture the expectation formation process of the polled
households™'®. In Table 54, we check whether we can confirm that no constants are
needed for Italy and Germany, and estimate the model for the other countries in our
sample except Sweden, due to insufficient observations over this particular period.

Constants are only retained if found to be significant.

1% See Gerberding (2001), p.31.
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Coefficient C; was notably restricted to zero for the Netherlands. This is not due to its

being insignificant (as is the case for Italy) but rather because it appears to be

significantly negative and quantitatively large (-1.31) if left unrestricted, in contradiction

with the model. As can be seen, we find that Germany is the only country for which a

constant is not required in the specification, suggesting either widespread measurement

error, misspecification or both. The diagnostics in Table 55 reveal significant first-order

autocorrelations in the cases of Italy, Spain and the UK, reinforcing the suspicion of

misspecification. Overidentifying restrictions cannot be rejected for any country.

TABLE 54: RULE-OF-THUMB MODEL, ALL COUNTRIES, 1991q1-1999q4

DEU FRA ITA GBR
C 0.285%* 0.275%* [0} 0.368**
(0.054) (0.044) (0.037)
1-C; 10.715} £0.725} 11.00} £0.632}
C; L11** 1.04%* 0.943%* 1.17%*
(0.039) (0.09) (0.131) (0.048)
Constant Cy ; ~0.005%* 20.00289%* | -0.00350**
(0.0003) (0.000635)
ESP BEL NLD SWE
C 0.468** 0.256%* [0}
(0.146) (0.040) :
1-C; 10.532} £0.744} 11.00} _
C; 0.584%* 0.971%* 1.04%* ;
(0.152) (0.064) (0.043)
Constant Cy 20.010%* 20.00394%* 20.00177** ;
(0.00104) (0.00035) (0.00021)

Note: * & ** denote significance at the 5% and 1% level, respectively. HAC-consistent standard errors. {}

denote restricted variables.
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TABLE 55: RULE-OF-THUMB MODEL, DIAGNOSTICS, 1991q1-1999q4

DEU FRA ITA GBR
R’ 0.878 0.821 0.498 0.814
AC()" 0.292 0.279 0.752 0.393
AC5)" 0.261 0.013 0.060 -0.055
ACOY)" -0.128 0.291 0.273 -0.236
DW 1.601 1.367 0.316 1.298
[.000,.907] [.000,.692] [.000,.000] [.000,.601]
P-value, test for
overidentifying 0.939 0.902 0.925 0.893
restrictions
ESP BEL NLD SWE
R’ 0.832 0.839 0.752 -
AC()" 0.684 0.011 0.053 -
AC(5)" -0.142 0.091 0.147 -
ACOY) " -0.294 0.069 0.153 -
DW 0.818 2.01 0.955 i
[.000,.055] [.003,.997] [.000,.150]
P-value, test for
overidentifying 0.909 0.907 0.942 -
restrictions

+ ACs are residual autocorrelation coefficients. Bartlett standard error is1/+/7", that is 0.17 here as T=36.
For DW, the P-values relate to Durbin’s h and Durbin’s alternative statistic.

In qualitative terms, these regressions suggest that expectations formation is not very
forward-looking for this sample of countries — the highest value for C1 is found in Spain,
0.468. On the other hand, the adaptive part of the expectations mechanism appears to be
strongly responsive to past forecast errors, with coefficients of around 1 — except again

for Spain, which displays a value of 0.584.

Figure 97 (Appendix II) plots fitted and actual values of the new regressions presented in
Table 54, whilst Figure 98 (Appendix II) displays the corresponding standardised
residuals. Only Germany and France present punctually large standardised residuals

(around 3 standard errors in size; see Figure 96).
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4.4.3 Sample sensitivity

Our aim now is to check the robustness of the model in terms of its stability by

examining the sensitivity of the results to the sample period chosen. We therefore re-

estimate the models obtained above for the largest sample period available in each

country. In Germany, we limit the sample to the post-1991 data, as earlier values refer to

West Germany only, and the transition could potentially be an independent source of

instability.

TABLE 56: RULE-OF-THUMB MODEL, FULL SAMPLE ESTIMATION

DEU FRA ITA GBR
C 0.381%* 20.070 0} 0.226**
(0.067) (0.126) (0.054)
1-C, £0.619} 1.07} 11.00} £0.774}
C; 1.00%* 0.832%* 1.29%* 1.13%*
(0.095) (0.067) (0.121) (0.035)
Constant C, - 20.00597** 0.013* 20.0035%*
(0.00064) (0.0061) (0.0012)
Period 199292-2004q2 | 1986q2-2004q2 | 1974q2-2005q2 | 1981q3-2004q2
ESP BEL NLD SWE
C 0.04 0.228%* [0} 0.011
(0.087) (0.061) (0.054)
1-C; £0.96) £0.772} 11.00} £0.989}
C; 0.933%* 1.00%* 1.20%* 0.753%*
(0.045) (0.038) (0.10) (0.026)
Constant C, 20.013%* 20.0043%* 20.0033* 20.0019%*
(0.00062) (0.00039) (0.0014) (0.00041)
Period 1987q4-2004q2 | 1986q2-2004q3 | 1975q1-2005q2 | 1997q2-2004q2

Note: * & ** denote significance at the 5% and 1% level, respectively. HAC-consistent standard errors. {}
denote restricted variables.
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TABLE 57: RULE-OF-THUMB MODEL, DIAGNOSTICS, FULL SAMPLE

DEU FRA ITA GBR
R’ 0.849 0.698 0.640 0.864
AC(1)" 0.130 0.462 0.864 0.601
ACK)" 0.050 -0.024 0.383 0.068
ACOY)" -0.142 0.243 0.415 -0.203
DW 1.54 1.00 0.365 0.751
[.000,.633] [.000,.001] [.000,.000] [.000,.000]

P-value, test for

overidentifying 0.852 0.603 0.734 0.662
restrictions
Observations 49 73 125 92
ESP BEL NLD SWE
R’ 0.852 0.736 0.778 0.706
AC(1)" 0.269 0.099 0.694 0.128
ACK5)" 0.228 0.059 0.158 -0.321
ACOY)" 0.213 0.130 -0.067 0.258
DW 1.39 1.62 0.60 1.65
[.000,.163] [.001,.431] [.000,.000] [.000,.987]

P-value, test for

overidentifying 0.684 0.594 0.494 0.930
restrictions
Observations 67 74 122 29

+ ACs are residual autocorrelation coefficients. Bartlett standard error is1/+/7". For DW, the P-values
relate to Durbin’s h and Durbin’s alternative statistic.

Contrasting Table 56 with Table 54 reveals a number of important differences in

coefficients for all countries, except Belgium, the Netherlands and Germany (although in

the latter’s case, Cl has substantially increased). For both Spain and France, the

coefficient C1 — formerly significant at the 1% level — has collapsed and is now

insignificant; C2 is also significantly different (smaller for France, larger for Spain). For

Italy, both C2 and CO appear to be significantly higher in the full sample. The UK’s

coefficient C1 is significantly smaller here.
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There is now also widespread evidence of misspecification, with Spain, the UK, the
Netherlands and France all exhibiting significant first-order autocorrelation'®’. For Italy,

all the autocorrelation coefficients are now significant.

Ignoring the specification problems, the qualitative message of these regressions seems
to be that none of the countries considered displays very forward-looking expectations —
the highest value of C1 being achieved by Germany, 0.381. On the other hand, the
adaptive correction for past forecast errors appears to be very strong, the lowest C2
coefficient being 0.753 for Sweden, with most of the others being around 1.00. Thus,
despite the important changes due to sample periods, the qualitative message is broadly

similar to that discussed earlier.

4.4.4 Sensitivity to expectations measure
We now aim to check the impact of using a different quantification methodology on the
results of the rule-of-thumb model. To verify the level of robustness along this
dimension, we keep the original sample of 1991q1-1999g4 considered by Gerberding
(2001) and use the inflation expectations measure EXPINFLPBIS (the preferred measure

in this study) instead of EXPINFLA. Table 58 presents the results of this exercise.

17 France also exhibits a significant 9™ order autocorrelation, although it is not clear that this is

meaningful.
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TABLE 58: RULE-OF-THUMB MODEL, EXPINFLPBIS, 1991q1-1999q4

DEU FRA ITA GBR
C 0.597** 0.539%* 0} 0.725%*
(0.051) (0.079) (0.094)
1-C, £0.403} £0.461} 11.00} £0.275}
C 0.077 0.520%* 0.98** 0.507
(0.112) (0.168) (0.187) (0.272)
Constant C, - 20.00565%* 20.00176 0.00456**
(0.0010) (0.00109) (0.00113)
ESP BEL NLD SWE
C 0.533* 0.212%* [0} h
(0.225) (0.053)
1-C, £0.467} £0.788} 11.00} _
C; 0.204 0.168** 0.481%* -
(0.363) (0.051) (0.068)
Constant C, 20.00961** 20.00267** 20.00359%* -
(0.00133) (0.00023) (0.00067)

Note: * & ** denote significance at the 5% and 1% level, respectively. HAC-consistent standard errors. {}
denote restricted variables.

TABLE 59: DIAGNOSTICS FOR EXPINFLPBIS RULE-OF-THUMB MODEL

DEU FRA ITA GBR
R’ 0.764 0.598 0.538 0.482
AC()" 0.644 0.617 0.691 0.722
ACK5)" -0.645 0.144 0.085 0.090
ACOY)" -0.060 0.497 0.120 0.422
DW 1.03 0.687 .635 478
[.000,.233] [.000,.014] [.000,.007] [.000,.001]
P-value, test for
overidentifying 0.947 0.945 0.923 0.889
restrictions
ESP BEL NLD SWE
R’ 0.605 0.813 0.238 -
AC(1)" 0.788 0.307 0.818 -
ACK5)" -0.164 -0.108 0.229 -
ACOY)" -0.200 -0.109 -0.237 -
DW 677 .862 341 i
[.000,.013] [.000,.079] [.000,.000]
P-value, test for
overidentifying 0.948 0.922 0.978 -
restrictions

+ ACs are residual autocorrelation coefficients. Bartlett standard error is1/+/7, that is 0.17 here as T=36.
For DW, the P-values relate to Durbin’s h and Durbin’s alternative statistic.
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Comparing Table 58 and Table 54 reveals significant differences in coefficients for all
the countries considered. For Germany and the UK, C1 becomes significantly higher
whilst C2 drops into insignificance (whereas it was significant at the 1% level earlier).
The same findings are made for France, except that C2 remains significant. In Italy CO
becomes insignificant despite its earlier 1% significance. CO increases significantly in the
UK. In Spain, C1 increases (but is now only significant at the 5% level instead of 1%)
whilst C2 drops to insignificance from its earlier highly significant status (at 1%). For
Belgium and the Netherlands, C2 becomes significantly lower, and significant changes

also occur for CO (positively and negatively, respectively).

Residual autocorrelation is detected for all countries except Belgium. All of these display
first-order autocorrelation. In addition, Germany has a significant 5" order
autocorrelation coefficient, whilst France and Italy have significant 9™ order
autocorrelation coefficients. It is unclear whether these higher-order results are
meaningful, however, or whether they should be attributed to overfitting of the

autocorrelation test, for instance.

In qualitative terms, the new results provide a greatly modified interpretation relative to
that applicable for the former measure of inflation expectations. Important increases were
detected in all the countries in which we allowed the C1 coefficient to vary, except
Belgium where it remained roughly stable. The coefficient is the largest for the UK, with
a value of 0.725. Furthermore, there are sharp drops of the C2 coefficient in all countries

except Italy. The predominant picture is now one of more balanced forward and
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backward-looking behaviour, and a considerably lower speed of adaptation to past

forecast errors in the adaptive part of the mechanism.

In Table 60 and Table 61 we repeat the above exercise for the quantitative expectations

data available for the UK and Sweden, and compare the results with those obtained from

the quantified expectations data (with the method EXPINFLA used by Gerberding and

the method EXPINFLPBIS recommended in this study). The same observations again

stand out: the results are highly sensitive to the sample period chosen and the

expectations measure used. We also note that although not a perfect replica,

EXPINFLPBIS appears overall to give closer results to the quantitative data than

EXPINFLA.

TABLE 60: RULE-OF-THUMB MODEL, QUANTITATIVE DATA

SWEDEN EXPSCBEV EXPSCBEV EXPINFLA | EXPINFLPBIS
Period 1980:4-2004:2 1997:2-2004:2 1997:2-2004:2 1997:2-2004:2
Observations 95 29 29 29
C, 0.893*%* 0.088** 0.011 0.077**
(0.136) (0.024) (0.054) (0.029)
1-C, {0.107} {0.912} {0.989} {0.923}
C, 1.74 0.418** 0.753** 0.230%**
(1.95) (0.036) (0.026) (0.013)
Constant C, 0.00345 0.00424** -0.0019** 0.000096
(0.0023) (0.00040) (0.00041) (0.00017)
UK EXPGLP EXPINFLA | EXPINFLPBIS
Period 1984:2-1996:4 1984:2-1996:4 1984:2-1996:4
Observations 51 51 51
C, 0.253*%* 0.194** 0.446**
(0.035) (0.074) (0.076)
1-C, {0.747} {0.806} {0.554}
C, 0.425%* 1.14%* 0.448%**
(0.034) (0.035) (0.080)
Constant C, 0.00639** -0.00168 -0.000478
(0.00072) (0.00092) (0.00122)

Note: * & ** denote significance at the 5% and 1% level, respectively. HAC-consistent standard errors.
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TABLE 61: RULE-OF-THUMB, DIAGNOSTICS, QUANTITATIVE DATA

SWEDEN EXPSCBEV EXPSCBEV EXPINFLA | EXPINFLPBIS
R’ 0.777 0.748 0.706 0.810
AC()" 0.797 0.295 0.128 0.285
AC5)" 0.104 -0.634 -0.321 -0.732
ACOY)" 0.031 0.213 0.258 0.384
DW 0.523 1.40 1.65 1.44
[.000,.000] [.000,.910] [.000,.987] [.000,.932]
P-value, test for
overidentifying 0.875 0.923 0.930 0.931
restrictions
UK EXPGLP EXPINFLA | EXPINFLPBIS
R’ 0.891 0.844 0.660
AC(1)" 0.523 0.606 0.592
AC5)" -0.264 0.034 0.114
ACO)" -0.225 -0.315 -0.113
DW 1.02 0.824 0.813
[.000,.030] [.000,.002] [.000,.002]
P-value, test for
overidentifying 0.877 0.878 0.833
restrictions

+ ACs are residual autocorrelation coefficients. Bartlett standard error is1/+/7 . For DW, the P-values
relate to Durbin’s h and Durbin’s alternative statistic.

4.4.5 Conclusion and further implications of our ‘rule-of-thumb’ results
As could only be expected from a simple reduced-form model of the type considered
here, evidence of coefficient instability and misspecification is not hard to find, making
such models fragile and inappropriate descriptions of consumer inflation expectations. In
particular, we have provided evidence of severe sample-dependence in the results as well
as measure-dependence. We find it impossible to draw firm conclusions regarding the
relative degree of forward and backward-lookingness from this model, for instance. Here
as elsewhere, the General-to-Specific modelling approach advocated by Hendry (1995)

would appear to be invaluable.
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Our results have some very practical consequences for empirical research. In particular,
they strongly suggest that inferences based on the simple rule-of-thumb model are likely

to be very poor and unreliable.

For instance, Heinemann and Ullrich (2004) tried to assess the impact of the transition
from the Bundesbank’s to the ECB’s credibility on German inflation expectations using
the same model as Gerberding (2001). The authors proposed to do this by conducting a
sample-splitting exercise and by studying the recursive behaviour of the coefficients of
this rule-of-thumb model. The period considered spanned 1993m8-2003m1. Even within
this relatively limited period, the recursive estimates clearly showed a number of
important breaks. Figure 101 illustrates this by reproducing the recursive plots presented

in their paper.

FIGURE 101: HEINEMANN AND ULLRICH (2004) RECURSIVE COEFFICIENTS

Coefficient C1, +/- 2 Std. Err. Coefficient C2, +/- 2 Std. Err.
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SOURCE: Heinemann and Ullrich (2004), Figure 6a (left panel) and Figure 6b (right panel), p.19.
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Nevertheless, the authors eventually concluded that “the regime change is not associated
with a significant structural break in the formation of inflation expectations”'®®. Taken
literally, this statement is clearly contradicted by the data. The authors probably meant
(as they emphasise earlier) that the breaks experienced around the advent of EMU acted
in opposite directions, so that by the end of the sample coefficient C1 has ‘reverted’ to its

carlier values'”.

Be that as it may, no sound conclusion can actually be drawn from this model. If
anything, the results of Heinemann and Ullrich (2004) confirm the chronic instability of
models of this type documented above, and their failure to achieve congruence (e.g. in
terms of autocorrelation''’, and even in terms of a rejection of overidentifying

restrictions in the case of their first subsample, at the 0.1% significance level).
p g

Thus, it seems impossible to draw robust conclusions from exercises involving these
types of rule-of-thumb models as one can actually expect instability in the equation, and
therefore biased results — especially when the interpretation is based precisely on the

stability properties of the equation.

1% Heinemann and Ullrich (2004), p.20.

1% Heinemann and Ullrich (2004), p.19.

"% We note, however, that this finding may be related to an overlapping data issue and is not by itself
necessarily indicative of model failure.
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4.5 Conclusion
The mainstream economic literature has cycled through a number of hypotheses
concerning the formation of inflation expectations — from adaptive to rational, and from
rational to rule-of-thumb or composite expectations. Rational expectations have been
tested in countless papers, both directly and indirectly, and have been found to be
wanting. Adaptive expectations prove similarly disappointing when the model is applied
to survey data, as in Section 4.3. Even the ‘rule-of-thumb’ model that has become so
popular in much theoretical and applied work (especially in the context of the New
Keynesian Phillips Curve) appears to be inappropriate — notably proving to be both
sample- and measure-dependent, among other signs of misspecification. In some
respects, this is not surprising and brings further weight to this side of the case in a trial
in progress. Indeed, Roberts (1997) had already noted on the basis of US survey data that
the observed deviations from rationality could not be adequately captured by a simple
weighted-average of rational and adaptive expectations. The warning, however, appears
to have been largely unheeded given the continued use of this ‘trick’ in empirical work

(e.g. Gali and Gertler, 1999).

The processes modelled here are very complex and it is admittedly difficult to specify a
satisfactory conditional density for inflation expectations. The ‘animal spirits’ property
of inflation expectations means that they will easily be subject to breaks in ways that
cannot readily be predicted by econometric models (consider, for instance, the
descriptive analysis of inflation expectations in Section 2.1.3 above). Prediction of such
processes, in these circumstances, is likely to be particularly hazardous. However, there

is certainly still scope for econometric models to shed some light on the factors important

344



in the formation of expectations. Indeed, although the “foundational” models of inflation
expectations do not fare well when contrasted to the data, other interesting theoretical

and empirical developments have taken place recently.

For instance, Branch (2004a,b) takes the concept of bounded rationality seriously and
builds upon earlier literature by adding a further logical layer of complexity to the
models — namely, by considering the decision of agents regarding which forecasting rule
to use. Branch (2004a) proposes a Rationally Heterogeneous Expectations (RHE) model.
Agents are uncertain about the appropriate model to use and each period make a discrete
choice between alternatives in a multinomial logit model. The choice set is assumed to
contain a VAR forecast (which approximates ‘rational’ expectations), adaptive
expectations and naive expectations. The choice itself is based on the MSE performance
of the various measures, which is contrasted with an (estimated) ‘cost’ of using a
particular forecasting methodology. Although this approach is particularly satisfactory
from a theoretical economic perspective (namely, conceptualising agents as making
rational choices based on cost/benefit calculations) it is not without its problems. First, it
is relatively data-expensive — Branch uses repeated cross-sectional data, although this can
be adapted to less-rich data sources by modifying the likelihood function of the problem.
Second, and more damagingly, a considerable number of ad hoc assumptions have to be
made. For instance, it is not clear what specific VAR should be used to suitably
approximate ‘rational’ forecasts. More critically, the results depend crucially on the
specification of the ‘menu’ of predictors available — the composition of which is more
than debatable. Branch (2004b) himself considers a completely different menu from that

in his earlier paper (Branch, 2004a), now assuming that expectations are formed as a
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discrete choice between a finite set of forecasting functions which differ by their
recursive updating frequencies. When contrasting both models to the data with the
Kullback-Leibler distance measure, the author concludes that elements of both seem
relevant. Despite the undoubted novelty and interest of the approach, it is likely
overestimating the rationality of agents forming their inflation expectations. Section 6
below will consider the properties of the distribution of inflation expectations, as well as
new evidence regarding the way agents are approaching the problem of forming
expectations. Those findings seem difficult to square with the purposeful agents picking
items out of a menu of predictors envisaged by Branch — even if that is interpreted in
terms of an ‘as if” story.

. . . . . . . 111
Two particular recent views about inflation will receive greater attention below .

Section 6.2 will consider the approach proposed by Mankiw and Reis (2002), the basic
intuition of which was already mentioned earlier. According to this view, agents are
involved in a process of discretely updating their expectations to what is rational, when
they get the chance of doing so (in a “Calvo” sense). A related story is provided by
Carroll (2003), with the important difference that the updating envisaged here is one
towards the expectations of professional forecasters. Carroll’s model is considered
empirically in the next section. Its central idea is interestingly different from much of the
literature — the general public may essentially be “outsourcing” the process of forming

expectations to the experts.

"1 Of course, in a strict sense both the Carroll and Mankiw/Reis frameworks are encompassed by the
Branch approach. However, as already commented, this is both the greatest virtue and the worst
shortcoming of the method: it is so general that is can encompass any mechanism of expectations
formation. The expectations of the general public, however, seem to be formed on a simpler and less well-
defined basis — see Section 6.
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Models of the formation of inflation expectations are undoubtedly useful. Achieving an
understanding of this process could shed light on many interesting questions; in turn, this
may help policymakers avoid outcomes such as inflationary spirals featuring the
feedback of expectations into decisions. Indeed, in this as in other cases, the remedy is
rather dependent on the nature of the illness — most notably, on its rationality content.
Nevertheless, it is important not to overstate the importance of models relative to data.
With the data sources available today, it is perfectly possible to carry out valuable
empirical work involving expectations without necessarily having a highly definitive,
congruent understanding of the process of expectations formation. Chapter 2 provided an
example of the kind of empirical application expectations data can contribute to. Thus, it
is even possible for expectations to behave in the way of “animal spirits” from the
modeller’s perspective, yet be of consequence to economic outcomes. Actual data on
expectations seem by far preferable to many of the ad hoc expectations aids that have

been strapped to numerous empirical models in the past.
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5 THE EXPECTATIONS OF CONSUMERS & ECONOMIC EXPERTS

5.1 Introduction
The present section proposes to develop our understanding of consumer inflation
expectations by considering the way in which they might be influenced by the forecasts

of professional forecasters and the diffusion of these through the mass media.

Carroll (2003) made a pioneering contribution in this context in his study of US
consumer expectations from the Michigan SRC survey and expert forecasts from the
Survey of Professional Forecasters. We propose here to reconsider his findings in a
European context, with a larger sample of seven countries, namely: France, Spain, Italy,

the Netherlands, the UK, Sweden and Germany''?

. We will rely on data from the EC
Consumer Survey — quantified according to the methodology selected in Chapter 1 — to
obtain consumer inflation expectations, and use data from the “Consensus Forecasts”
surveys to obtain the expectations of professional forecasters. This work is fully novel in
the context of European data. Indeed, although Gerberding (2001, 2006) has considered

both types of data previously, she did not examine the inferaction between them and

focused mainly on the analysis of rational expectations.

It is useful to briefly expose the main working hypotheses used in Carroll (2003) at this
stage, although a fuller description will be provided in Section 6.2 when presenting
Mankiw and Reis’ (2002) sticky information model. Indeed, the model proposed by
Carroll (2003) can be interpreted as a microfoundation for that of Mankiw and Reis. In

essence, Carroll assumes that people obtain their macroeconomic views from information

"2 Belgium is unfortunately excluded from this section due to the unavailability of the relevant expert data.
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supplied in the media, which is absorbed probabilistically. In particular, the updating of
expectations is assumed to follow the Calvo (1983) structure. Given this structure

Carroll’s derivation eventually reaches the following equation:

CONSEXPt [jrt,t+4 ] = A’Nt [ﬂt,t+4] + (1 - )]')CONSEXB—l [”t—l,t+3 ] (76)

Where CONSEXP denotes consumer expectations, and N denotes the forecasts reported
in newspapers. The latter will be proxied by the data on expert forecasts, thus taking the

view that these are reported and transmitted to the general public through the media.

Section 5.2 introduces the Consensus Forecasts survey. The forecasting power of
consumers and experts is subsequently compared in Section 5.3, before formally
considering the relationship between both sets of expectations in Section 5.4. Section 5.5
directly considers the role of news coverage in the diffusion of expert forecasts and

examines its implications in the context of the UK. Finally, Section 5.6 concludes.

5.2 Introducing the Consensus Forecasts survey
The London-based macroeconomics survey firm Consensus Economics has conducted a
monthly survey of leading forecasters'” for a number of industrialised countries since
the autumn of 1989. These renowned experts are asked to provide forecasts for the
development of a range of important macroeconomic variables for their country, among

which is inflation. On the basis of this information, a “consensus forecast” is calculated

' As an example, the following UK forecasters participated in the January 2006 edition of Consensus
Forecasts: Barclays Capital, Lombard Street Research, Williams de Broe, Lloyds TSB Financial Markets,
Goldman Sachs, Citigroup, Credit Suisse First Boston, DTZ Research, Experian Business Strategies, RBS
Financial Markets, UBS, Morgan Stanley, ABN Amro, Confederation of British Industry, Global Insight,
HBOS, ITEM Club, JP Morgan, Oxford — LBS, Cambridge Econometrics, Deutsche Bank, HSBC, ING
Financial Markets, Lehman Brothers, Liverpool Macro Research, Schroders, Economic Perspectives.
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for each macroeconomic variable. This is a simple arithmetic average of all of the

individual predictions collected for a given economic indicator.

Unfortunately for our purposes, the monthly data compiled by Consensus Economics
consists of “fixed event” forecasts with changing forecast horizons — i.e. forecasting the
inflation for the current and following year. However, Consensus Economics does collect
on a quarterly basis additional forecasts from its panellists for key macroeconomic
variables — including consumer price inflation — for each of the following one to six
quarters. The means of these forecasts are published in the firm’s Consensus Forecasts

reports.

The public availability of these data, and therefore the size of our sample, is limited by
the reports stored in the British Library. Furthermore, the quarterly forecasts were not
collected by Consensus Economics for all countries at the outset. Table 62 summarises

the situation in terms of the time periods that are available for consideration here.

TABLE 62: CONSENSUS FORECASTS, SAMPLE USED IN THIS STUDY

Country Sample Start Sample End
Germany
France

United Kingdom
Italy
Netherlands
Spain 199494 2005q4
Sweden
Belgium None None

1994q1 2005q4
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It is important to note that there are a number of “discontinuities” in the data:

* Forecasts in Germany switch from concerning West-German consumer prices

only to German consumer prices in 1996g4.

* Forecasts in the UK switch from concerning the headline RPI rate to RPIX
inflation in 1997q2. There is one further switch in 2005ql towards HICP

inflation.

Figure 102 plots the Consensus Forecasts at the time they refer to against actual inflation,

so that the gaps between both series are expectations errors.

FIGURE 102: CONSENSUS FORECASTS (AT TIME REFERRED) AND INFLATION
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It is interesting to note that professional forecasters on average consistently failed to
predict the very marked fall in inflation that was characteristic of most countries at the
end of the 1990s (with the only exception of the Netherlands in this sample). Similarly,
there is a generalised underprediction of the increase in inflation in Eurozone countries in

the post-EMU period (with the exception of Germany).

5.3 Forecasting power of consumers’ and experts’ expectations
We now compare the forecasting performance of consumers with that of professional
forecasters on the basis of some descriptive statistics already deployed in Chapter 1: the
Mean Error (ME), RMSE and the MSE decomposition of equation (36) (see Chapter 1,
Section 4.2). Table 63 presents the results. Consumer forecasts are made on the basis of
the optimal quantification measure recommended in Chapter 1 (EXPINFLPBIS) and are
contrasted with a CPI benchmark. The expert forecasts based on the data from Consensus
Economics are contrasted with the variable the professional forecasters were predicting
(CPI in all cases except the UK, which uses several indices — RPI, RPIX and HICP —
over the sample). A naive benchmark is also provided, which simply predicts the same
rate of inflation for the coming year as that observed over the previous year on the

inflation measure used by Consensus Economics professional forecasters.

TABLE 63: PREDICTIVE ABILITY OF CONSUMERS AND EXPERTS

CONSUMER FORECASTS
Country ME RMSE U1 U2 U3 NOB
France 0.0040 0.0067 35.0 8.9 56.1 44
Spain 0.0066 0.0123 28.8 37.8 33.3 41
Sweden 0.0028 0.0103 7.2 5.7 87.1 36
UK 0.0031 0.0099 9.7 37.4 52.9 44
Italy 0.0025 0.0085 8.3 13.3 78.5 44
Netherlands 0.0038 0.0085 19.2 6.9 73.9 41
Germany -0.0014 0.0086 2.6 63.5 33.9 44

353



EXPERT FORECASTS

Country ME RMSE U1 U2 U3 NOB
France -0.0005 0.0063 0.7 20.5 78.8 44
Spain 0.0014 0.0089 2.4 34.1 63.5 41
Sweden -0.0106 0.0154 46.6 14.4 39.0 41
UK -0.0015 0.0038 15.3 11.2 73.5 44
Italy 0.0021 0.0082 6.4 10.0 83.7 44
Netherlands 0.0006 0.0060 0.8 0.0 99.2 41
Germany -0.0022 0.0075 8.5 46.8 44.7 44
NAIVE FORECASTS
Country ME RMSE U1 U2 U3 NOB
France 0.0001 0.0061 0.0 28.2 71.7 44
Spain -0.0012 0.0095 1.6 45.6 52.8 41
Sweden -0.0020 0.0126 2.4 42.0 55.6 41
UK -0.0002 0.0068 0.1 49.8 50.2 44
Italy -0.0018 0.0098 3.4 24 1 72.5 44
Netherlands -0.0005 0.0085 0.4 27.6 72.0 41
Germany -0.0006 0.0073 0.6 51.8 47.6 44

As can be seen from the mean errors, expert forecasts are less biased than consumer

forecasts in all but two countries (Sweden and Germany). Similarly, they are more

accurate in RMSE terms for all countries but Sweden. We note that the qualitative

findings in the Swedish case are not driven by the slightly different sample used for

experts (starting in 1994g4) and consumers (starting in 1996q1). The naive forecasts beat

both consumer and expert forecasts in terms of bias for every country; however, this does

not translate straightforwardly into RMSE dominance. Table 64 summarises the situation

by providing the average performance for each type of forecast.

TABLE 64: PREDICTIVE ABILITY CONSUMERS/EXPERTS, SUMMARY

Data Avg. ME |Avg. RMSE | Avg. U1 | Avg. U2 | Avg. U3
Consumer forecasts | 0.0031 0.0093 15.8 594
Expert forecasts -0.0015 0.0080 11.5 68.9
Naive forecasts -0.0009 0.0086 60.3
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As could be expected, expert forecasts dominate in RMSE terms and also present the
most favourable MSE decomposition. This result is in line with intuition. Nevertheless,
their performance is surprisingly close to that of consumers and naive measures,

remaining well within the same order of magnitude.

A question worthy of consideration is the extent to which these forecasts have further
predictive power beyond that which is contained in past inflation data (Carroll, 2003). As
observed above, a naive forecast performs relatively well in RMSE terms, and we
already highlighted earlier (e.g. Section 2.1.3) that consumer inflation expectations
presented highly adaptive features (although they went beyond that at points, and were
certainly not completely “silly”). The question is therefore: to what extent is the
predictive performance of such measures based on persistence in the inflation process,

and to what extent do they bring information beyond that?

We examined this by regressing the inflation rate over the coming year on the inflation
rate over the past year and either the consumer or expert inflation expectations, before
running a non-nested test between both sets of forecasts. In terms of specification
diagnostics, we considered a number of tests for these regressions, including: the
Portmanteau (Q) test for white noise; Bartlett's periodogram-based test for white noise;
the Breusch-Godfrey test for higher-order serial correlation; the Breusch-Pagan/Cook-
Weisberg test for “general” heteroscedasticity and an LM test for autoregressive
conditional heteroscedasticity; and finally, skewness and kurtosis tests for the normality

of residuals.
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The tests revealed widespread autocorrelation and ARCH findings, and a few null

rejections on the general heteroscedasticity test; the behaviour of the residuals seemed to

be well characterised by a normal distribution, however. Accordingly, Newey-West

corrections were implemented for the standard errors below, with an inspection of the

correlograms revealing that a lag of four was a fully appropriate specification. Table 65

presents the results. “EC” denotes expectations from the EC Consumer Survey, whilst

“CF” denotes the Consensus Forecasts.

TABLE 65: CONSUMERS & EXPERTS, INTRINSIC PREDICTIVE ABILITY

France: mt,t+4 Spain: mt,t+4

Equ.| Constant | wt-5,t-1 | CFt ECt R’ | Constant | mwt-5t-1 | CFt ECt | R?

4 | 0.0104* 103585 | -0.0197 ] 0.12| 0-0216 *** [ 0.1150 | 0.1437 i
[0.09] [0.17] | [0.96] : [0.00] [0.61] | [0.56] - :

o | 00087 ** [ 0.0321 ] 0.5551 % [ .| 0.0219 = 1 0.1330 0.1381 | g
[0.05] [0.89] [0.07] : [0.00] [0.44] - [0.50] | -

. 0.0065 | -0.0517 [ 0.1790 | 0.6097 ** [, | 0.0206 *** | 0.0440 | 0.1449 | 0.1385 | /o
[0.29] [0.83] | [0.58] [0.03] : [0.01] [0.84] | [0.57] | [0.50] |

Germany: mt,t+4 Italy: mt,t+4

Equ.| Constant | mt-5,t-1 CFt ECt | R? [Constant| mt-5,t-1 CFt ECt R?

4 [00185** ] 0.1885 | -0.4154 ~ Jo.0g| 0-0107 * [ -0.4059 |1.1283 *** ] -
[0.00] [0.33] [0.21] : [0.06] [0.27] [0.01] :

o | 0:0158 = 0.1070 ] -0.1898 | ; , [ 0.0098 * [ 0.0093 ] 0.6827 ***| o
[0.00] [0.55] [0.40] |~ [0.06] [0.97] [0.00] |

3 |0:0205**[0.3257 ** [ -0.4545 * | -0.2201 [, .| 0.0083 [-0.6023 *|0.9377 ***|0.5299 *** |
[0.00] [0.05] [0.09] | [0.27] |~ [0.10] [0.01] [0.01] [0.01] |

United Kingdom: mt,t+4 The Netherlands: mt,t+4

Equ.|Constant| mt-5,t-1 CFt ECt | R?| Constant | mt-5,t-1 CFt ECt | R?

4 [0.0118 *-0.3406 ***[0.8178 *** ] 0.64| 0:0007 [-0.0167 | 1.0109 *** ] 5
[0.02] [0.00] [0.00] : [0.91] [0.94] [0.01] :

o [0-0244 ***1-0.3048 * ] 0.3588 ***| | 0.0120 *** [-0.0321 ] 0.6067 * [ =
[0.00] [0.09] [0.00] |~ [0.00] [0.86] [0.06] |~

3 |0-0093 **[-0.2094 ***[1.0718 ***| 0.2292 * |/ -.[ -0.0027 [-0.2589[0.9810 *** |0.5170* | o
[0.03] [0.00] [0.00] [0.06] | [0.66] [0.27] [0.01] [0.09] |~
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Sweden: mt,t+4
Equ.| Constant | mt-5t-1 | CFt ECt | R?
: 0.0025 0.1248 | 0.3416 -
[0.70] [0.63] | [0.44] - :
0.0072 0.1784 0.1244
2 | 0.14] [0.52] - | [0.86) |90°
. 0.0019 0.0857 | 0.3433 | 0.1295 |
[0.72] [0.78] | [0.43] | [0.86] | -

NOTE: *** *** respectively denote significance at the 10%, 5% and 1% levels. Newey-West correction
applied to the standard errors, with four lags. P-values provided in brackets.

Carroll (2003) ran the same regression presented in Table 65 in the context of the United
States, using data from the Survey of Professional Forecasters (SPF) and the Michigan
survey of consumers. He found that both sets of expectations were highly significant
when considered on their own, whereas only the expert forecasts proved to be so in a
non-nested test. Carroll concluded that there was therefore no information contained in
the consumer expectations that was not also included in the forecasts by the experts, and
that the latter forecasts had significant predictive power not contained in the consumer
expectations. The author further concluded that the professional forecasts were more

“rational” than those of consumers.

The evidence presented here over seven countries offers a more contrasted story. The
United Kingdom and the Netherlands broadly follow the “pattern” found by Carroll for
the US, and Italy does to a lesser extent. The opposite is however true of France,
although it is difficult to assess the meaning of this given the very significant problem of
measurement error in the consumer data of this country evidenced in Chapter 1. Only
insignificant results are available in the cases of Spain and Sweden, whilst the German

equations display the “wrong sign”.
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Obviously, the samples used here are relatively small (at best including 44 observations).
Nevertheless, it is possible to find some (mild) support on European data for the findings
of Carroll. It is difficult to assess whether the absence of stronger support is due to
sample specificities (e.g. regime shifts in European data) or to underlying agent
behaviour in certain countries. In any event, the finding of RMSE-dominance noted
earlier (with the exception of Sweden) stands. In this light, we turn to examining the
relationship between expert and consumer expectations, and in particular whether the
former can be seen to influence the latter in a way that conforms to the model proposed

by Carroll.

5.4 The relationship between the expectations of consumers and experts
The theory proposed by Carroll suggests that expectations should spread from experts to
consumers. This observation implies that professional forecasts should Granger-cause
consumer inflation expectations, but that the reverse finding should not hold. Carroll

found that this was indeed the case in the US.

Table 66 reconsiders the issue in the context of our sample of seven countries. We
regressed consumer and expert forecasts on four lags of both variables and a constant.
When considering the same specification tests highlighted in the previous sub-section,
we found here only very occasional traces of autocorrelation or heteroscedasticity —
contrary to what was the case earlier. There were also a few isolated findings of kurtosis
or skewness. Where appropriate, we considered Newey-West standard errors. We also
considered an alternative specification using eight lags of both variables. The qualitative
conclusion remained unaltered to these checks. We therefore present the results of the

uncorrected regressions with four lags, but the findings are general.
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TABLE 66: GRANGER CAUSALITY, CONSUMER & EXPERT FORECASTS

France Spain
Dep. Var. |Constant| Z(CFt-1...CFt-4)| Z(ECt-1...ECt-4)| R? |Constant|Z(CFt-1...CFt-4)|Z(ECt-1...ECt-4)| R?
crt | 0.0015 | 0.8688 = 00368 | 4200072 06479 00707 * | o
[0.23] [0.00] [0.92] 831" 10.00] [0.00] [0.01] :
0.0020 | -0.0145* 0.9033 = 0.0052 20.1363 0.9363
ECt | 10.25) [0.02] [0.00] 085 "10.28] [0.58] oo  |°87
Germany Italy
Dep. Var. |Constant| £(CFt-1...CFt-4)| Z(ECt-1...ECt-4)| R? |Constant|Z(CFt-1...CFt-4)| Z(ECt-1...ECt-4)| R?
0.0019 | 0.8741 = 0.0117 0.0015 | 0.8846 0.0325 *
CFt | 1014 [0.00] [0.64] 081 "9.1g) [0.00] [0.07] 0.93
0.0021 0.0227 0.8325 0.0044*|  0.1367 = 0.6816 ™
ECt | 1037) [0.41] [0.00] 0.78] "10.06] [0.02] [0.00] 0.82
United Kingdom The Netherlands
Dep. Var. |Constant| £(CFt-1...CFt-4)| Z(ECt-1...ECt-4)| R? |Constant|Z(CFt-1...CFt-4)| Z(ECt-1...ECt-4)| R?
0.0037*| 07546 *** 0.0986 0.0037 | 0.8024 = 0.0278
CFt | "10.0g) [0.00] [0.13] 083 "9.16] [0.00] 033 %8
20.0018 0.2908 0.7138 = 0.0022 0.3508 0.4853 **
ECt | 1062] [0.21] [0.00] 0801 "10.55] [0.12] [0.03] b
Sweden
Dep. Var. | Constant|Z(CFt-1...CFt-4)|Z(ECt-1...ECt-4)| R?
0.0072 **|  0.5155 *** 0.1705 *
CFt | 10.01] [0.00] o9 |°78
0.0012 20.0185 0.9004 =
ECt 0.52] [0.27] [0.00] 0.89

NOTES: *,** *** respectively denote significance at the 10%, 5% and 1% levels. P-values are reported in
brackets. For the “sums of coefficients”, these correspond to the p-value results of an F-test of joint
significance.

As can be seen from glancing at the table, no strong case can be made for either variable

Granger-causing the other. In particular, the results provide no clear evidence of expert

forecasts feeding into consumer expectations, in contrast with Carroll’s findings. The

apparently significant coefficient for Italian expert forecasts in the consumer expectations

equation in achieved with traces of residual heteroscedasticity and autocorrelation and

becomes insignificant when the Newey-West correction is applied.
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Given this, a number of hypotheses are possible. First, the results could straightforwardly
indicate that the feedback mechanism posited by Carroll does not exist — or else is very
weak — in the European countries examined and over the sample period studied. Second,
it may simply be that the sample considered does not allow us to detect such feedback.
Indeed, Carroll benefited from a larger sample (19819q3-2000qg2) that also proved more
interesting in terms of the behaviour of inflation. The sample covered in the exercise
above broadly embraces a period of relatively low and stable inflation in the countries
considered. In such conditions, the incentives for consumers to pay attention and absorb
expert opinion may be considerably reduced — as may be the availability of such expert
opinion, an observation which we address in the following section. Finally, it is also
possible that the Consensus Forecasts do not represent an appropriate proxy for the
“expert” opinion absorbed by consumers — although it is hard to imagine another
plausible proxy (e.g. OECD forecasts or government forecasts?) that would not be highly
correlated with this — in such a way that qualitatively different findings would be

obtained.

We nevertheless proceeded to testing Carroll’s model for the formation of consumer
inflation expectations, which was summarised earlier in equation (76). We deployed the
Consensus Forecasts as our proxy for the “newspaper forecasts” of that model. This is
arguably a reasonable proxy, as the experts and institutions behind the Consensus
Forecast often feature prominently in news stories about inflation and inflation forecasts,
as is easily verified by searches in the Lexis Nexis newspaper database for the UK. The
model presented in (76) was adapted to the present context and generalised, yielding the

following equation:
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EC

1

t,t+4] =a, + a1CE [”t,t+4] + aZECt—l [”t-1,t+3] T, 5, tE, (77)

Where EC; denotes the expectations arising from the European Commission’s Consumer
Survey at time t, CF; denotes the Consensus Forecast at time t and © denotes the inflation
rate. As can be seen the equation generalises the model in (76) by allowing for a constant
(0p), by not imposing (a;+a,=1) and by introducing a; — which gives consumers the
possibility of updating to the most recently published past inflation rate. Carroll (2003)
suggested that this option might be useful, given that a substantial part of news coverage

about inflation is associated with the reporting of past inflation statistics.

Three specifications of equation (77) were successively estimated for insight;

1. The “baseline model” which imposes 0y=0 and a;=0.

2. The “baseline model” augmented by a constant, whose significance may notably

be indicative of specification problems.

3. The full model, as expressed in equation (77).

These specifications were estimated for the seven countries present in our sample and the

maximum time series coverage available in each case (see Table 62). Table 67 presents

the results. The specifications were initially estimated using ordinary least squares, and a

battery of specification diagnostics was checked, namely:
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* The Breusch-Godftrey test for higher-order serial correlation (with four lags, the

test being performed separately for each order);

*  White’s (1980) test for heteroscedasticity, which regresses the squared residuals

on all distinct regressors, cross-products, and squares of regressors;

* An LM test for autoregressive conditional heteroscedasticity;

* A joint Chi2(2) test for skewness and kurtosis to detect deviations from normality

in the residuals.

In the cases where significant autocorrelation and/or heteroscedasticity were detected,

Newey-West corrected standard errors were employed, allowing for four lags (which was

shown to be appropriate in all cases from inspection of the relevant correlograms).

Finally, an F-test of the null hypothesis that al+a2=1 (specifications 1 and 2) or that

al+o2+a3=1 (specification 3) was also implemented and its results are reported in the

rightmost column of Table 67.

TABLE 67: REGRESSION RESULTS FOR CARROLL’S (2003) MODEL

France
Equ. a0 al a2 a3 R? Autocorr. Het. Test | ARCH | Normal | Test
1 ) 0.103 ** | 0.883 *** ) 0.97 12.1 ** 6.5 0.02 584 * 0.35
(0.044) (0.049) ) [0.02] [0.26] [0.89] [0.05] [0.56]
2 0.0004 0.082 0.876 *** ) 0.76 11.8 ** 6.3 0.05 6.12 ** 0.29
(0.001) | (0.067) (0.057) ) [0.02] [0.28] [0.82] [0.05] [0.59]
3 0.0010 -0.033 0.729 *** | 0.197 * 0.78 6.71 7.3 0.43 4.64* 0.71
(0.002) | (0.120) (0.108) (0.105) : [0.15] [0.61] [0.51] [0.10] [0.22]
Spain
Equ. a0 al a2 a3 R? Autocorr. Het. Test | ARCH | Normal | Test
1 ) 0.079 0.904 *** ) 0.97 3.6 12.2 ** 2.02 1.93 0.27
(0.068) (0.080) ' [0.47] [0.03] [0.16] [0.38] [0.61]
2 0.0026 | -0.005 0.895 *** ) 0.79 3.3 12.8 ** 0.51 5.06 * 1.24
(0.003) | (0.122) (0.086) ' [0.51] [0.03] [0.48] [0.08] [0.27]
3 0.0026 0.002 0.897 *** -0.007 0.79 3.3 15.5* 0.51 4.99* 1.11
(0.003) | (0.139) (0.110) (0.131) ' [0.51] [0.08] [0.48] [0.08] [0.30]
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Germany

Equ. a0 al a2 a3 R? Autocorr. Het. Test | ARCH | Normal | Test
1 ) 0.142* | 0.811*** ) 0.96 12.9 ** 12.3 ** 0.54 8.23 ** 1.59
(0.078) (0.104) ' [0.01] [0.03] [0.46] [0.02] [0.21]
2 0.0019 0.053 0.788 *** ) 0.70 12.0 ** 13.3 ** 0.91 7.6 1.71
(0.002) | (0.138) (0.106) ' [0.02] [0.02] [0.34] [0.02] [0.20]
3 0.0019 0.054 0.788 *** -0.002 0.70 12.2 ** 13.9 0.91 7.61** 1.67
(0.002) | (0.178) (0.099) (0.101) ' [0.02] [0.13] [0.34] [0.02] [0.20]
Italy
Equ. a0 al a2 a3 R? Autocorr. Het. Test | ARCH | Normal | Test
1 ) 0.220 0.745 *** ) 0.96 11.6 ** 15.5 *** 2.05 4.13 0.88
(0.145) (0.155) ) [0.02] [0.01] [0.15] [0.13] [0.35]
2 0.0019 0.175 0.718 *** ) 0.74 13.4 *** 13.9 ** 1.63 4.23 1.28
(0.002) (0.183) (0.143) ) [0.01] [0.02] [0.20] [0.12] [0.26]
3 0.0026 | 0.419*** | 0.916 *** | -0.400 0.77 5.8 24 .4 *** 5.82 ** 2.42 0.94
(0.002) (0.131) (0.163) (0.161) | — [0.22] [0.00] [0.02] [0.30] [0.33]
United Kingdom

Equ. a0 al a2 a3 R? | Autocorr. Het. Test | ARCH | Normal Test
1 ) 0.266 *** | 0.681 *** ) 0.98 3.3 4.7 0.03 0.18 6.78 **
(0.085) (0.095) ) [0.51] [0.46] [0.87] [0.91] [0.01]

2 -0.0033 | 0.416 *** | 0.652 *** ) 0.83 3.8 3.3 0.00 0.17 0.55
(0.002) (0.14) (0.096) ) [0.43] [0.65] [0.99] [0.92] [0.46]

3 -0.0046 | 0.413 *** | 0.632*** | 0.070 0.83 4.0 11.8 0.09 0.07 0.98
(0.003) (0.14) (0.101) (0.105) | [0.41] [0.22] [0.76] [0.97] [0.33]

The Netherlands

Equ. a0 al a2 a3 R? | Autocorr. | Het. Test | ARCH | Normal Test
1 ) 0.259 *** | 0.695 *** ) 0.96 3.5 3.7 2.2 8.28 ** 217
(0.087) (0.099) ' [0.47] [0.60] [0.14] [0.02] [0.15]

2 0.0029 0.189 * 0.627 *** ) 0.50 2.79 4.4 2.02 10.91 *** 1.76
(0.003) (0.111) (0.119) ) [0.59] [0.50] [0.16] [0.00] [0.19]
3 0.0041 * 0.092 * 0.343 0.272 055 2.52 22.9 *** 3.74* 2.04 4.35 **
(0.002) (0.049) (0.273) | (0.170) | [0.64] [0.01] [0.05] [0.36] [0.04]

Sweden

Equ. a0 al a2 a3 R? Autocorr. Het. Test | ARCH | Normal | Test
1 ) 0.076 ** | 0.834 *** ) 0.96 6.9 4.2 0.00 6.33* | 3.82*
(0.033) (0.073) ' [0.14] [0.52] [1.00] [0.04] [0.06]

2 -0.0015 | 0.160 ** | 0.827 *** ) 0.86 7.8 4.4 0.19 4.50 0.03
(0.001) (0.075) (0.072) ' [0.10] [0.50] [0.67] [0.11] [0.87]
3 -0.0002 0.078 0.718 *** | 0.088 ** 0.87 12.0 ** 9.0 0.03 1.32 3.78*
(0.001) (0.063) (0.062) (0.043) ' [0.02] [0.44] [0.87] [0.52] [0.06]

NOTE: *#**#* respectively denote significance at the 10%, 5% and 1% levels. P-values provided in
brackets [ ] and standard errors provided in parentheses ().

363




Before commenting on these results, it is interesting to note the broad findings reached
by Carroll (2003) for the United States, on the basis of Michigan Consumer Survey data
and the Survey of Professional forecasters (used as a proxy for “newspaper forecasts”).
This author found that the constant appeared to be significant (a finding interpreted in
terms of misspecification) whereas lagged inflation was insignificant. His regressions
appeared not to suffer from autocorrelation according to Box-Ljung tests, although they
presumably suffered from heteroscedasticity given that Newey-West standard errors
were used. Other specification diagnostics (e.g. those concerning the normality of

residuals) were not considered.

A number of notable findings emerge from Table 67:

First, the constant in these equations never reaches significance at the 5% level, and only
achieves it at the 10% in one case, for the Netherlands. Nevertheless, there is widespread
evidence of misspecification for many countries, mostly involving autocorrelated or
heteroscedastic residuals and violations of the normality assumption. Although the
findings of autocorrelation may be to some extent due to an overlapping data issue, they
may also be a symptom of the model being “too simple” in most cases — with the
behaviour of the residuals possibly resulting from the unaccounted and persistent effects
of omitted variables. This behaviour may also be reflective of issues relating to the linear
functional form deployed in this case. Indeed, the conditional density of consumer
inflation expectations is not a straightforward concept to analyse empirically, and

nonlinearities cannot be excluded a priori.
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Second, the key variable in the analysis is consistently found to be the lagged EC
Consumer Survey expectation, highlighting the strong persistence of this process. Indeed,
its associated coefficients are large and the variable is found to be significant at the 1%
level in every single specification save the third Dutch regression (whose results are most

probably due to an issue of multicollinearity).

Third, although it is possible to detect some significant influence from the expert
forecasts on consumer expectations (consistent with the thrust of Carroll’s approach),
their impact is nonetheless considerably weaker than the autoregressive component of the

equation.

Fourth, lagged inflation appears to be insignificant for the most part (the cases of France
and Sweden excepted). It is important to stress that this finding does not in the least
indicate the unimportance of updating to past inflation for consumers. Indeed, as has
already been highlighted in several places in this study (e.g. Section 2.1.3 in this chapter)
the inflation expectations of consumers are very closely related to actual inflation. The
insignificance of the past inflation coefficient rather translates the fact that its
information has already been subsumed in the autoregressive component of the equation,

which also contains additional information.

Finally, it is worthwhile to examine the case of the United Kingdom in detail. There is no
doubt that the model performs impressively well in this context considering its extreme
simplicity. The specification diagnostics provide no grounds on which to question the

congruence of the model. Furthermore, both the constant and lagged inflation appear to
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be superfluous to the model in terms of significance. However, in the context of
specification 1, the coefficient restriction implied by Carroll’s model can be rejected
(unlike in specification 2). Nevertheless, we impose the restriction for interest and

therefore constrain the coefficients as follows in both specifications:

a,=A and a,=(1-2)

The estimation is carried out through nonlinear least squares. In the context of
specification 1, A is found to equal 0.18 whereas upon re-estimation of specification 2 it
takes the value of 0.34 (and the constant is now significant). Interpreting these results in
the framework of Carroll’s model, this would suggest that in each quarter between one
fifth and one third of the population update their forecast for the coming year. These
results are close to (and indeed, insignificantly different from) those of Mankiw and Reis
(2002) — who set A=0.25 in their simulations — and Carroll (2003), who finds A=0.27

when imposing the above restriction.

The qualitative similarity between UK and US results is very marked, in such a way that
it may be worthy of attention. Indeed, in Table 65, we noted that the “intrinsic predictive
ability” (i.e. controlling for inflation) of consumers and experts in the UK followed the
US pattern. In Table 66, although it was not possible to establish unidirectional Granger
causality from expert forecasts to consumer expectations, the coefficient found on the
expert forecasts was relatively large in the sample of countries considered, and its
insignificance may have been related to the small and “quiet” period of inflation history
covered by our data. The similarity was further emphasised by the results of Table 67

above. Finally, the a contrario results obtained for all the other countries relative to the
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US benchmark are suggestive that there might be a common set of reasons behind the US
and UK findings. We will provide a possible interpretation for this in Section 5.6.

However, it is useful to examine some further evidence before that.

Indeed, given the particular position of the UK, it is especially interesting to consider
data on news coverage of inflation in the country and its relationship with expectations,
and check whether the similarities with the US hold in this respect as well. This is the

focus of the next section.

5.5 Inflation news coverage and inflation expectations in the UK
The diffusion of economic information through the news is an important mechanism
posited by Carroll (2003) in his model of inflation expectations. In this section, we aim to
replicate the empirical exercises he carries out for the US in the context of the United

Kingdom and thereby check the robustness of his conclusions.

Carroll argues that if the view that the public derives its expectations of inflation from
news stories is correct, it follows that people should be “better informed” in periods of
more intensive news coverage. By “better informed”, the author means that the public
should have expectations that are closer to those of professional forecasters in such
periods. An alternative interpretation (not examined by Carroll) is that the public should
be making smaller forecast errors on average in such periods. This possibility will also be

considered below.
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To check these hypotheses empirically, it is necessary to build an index of the intensity
of news coverage. For this purpose, we collected monthly data on Lexis Nexis
Professional regarding the number stories concerning UK inflation published in three
major national newspapers: The Times, The Guardian and The Independent. These are
major publications, with a joint average net circulation in March 2006 of about 1,240,000
copies according to the Audit Bureau of Circulation (ABC). They were selected on the
basis of both their size and the backward sample coverage available on Lexis Nexis,
which in the case of these publications allows us to build a monthly index for the period

from October 1988 until December 2005.

A news story was counted as relevant for our purposes if it matched the following

criteria:

* The story is classified in the system as concerning “inflation” and the “United

Kingdom”.

* Inflation was a major component of the story, in that the word appeared a

minimum of three times.

The index of intensity of news coverage was then created by expressing the number of
news stories in any given month as a percentage of the maximum number achieved in
any month in the sample. Hence, a value of 25% indicated that in that particular month,
there were only a quarter as many stories about inflation as there were during the sample

peak.
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FIGURE 103: INDEX OF NEWS COVERAGE INTENSITY, 1988M10-2005mM12
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The mean value of the index over the sample is 33% — thus, roughly a third of the
maximum coverage is attained on average. Interestingly, the peak intensity of news
coverage on inflation is reached in October 1990. This is both the month with the highest
inflation in our sample, and the time at which the UK joined the ERM. As the ERM
disinflation proceeded, the number of news stories fell sharply. With the collapse of
British membership of the Exchange Rate Mechanism on Black Wednesday (16
September 1992), there is a localised jump in inflation stories to about twice the sample
mean, but this effect does not outlast the month. At the end of the 1990s (concretely, in
December 1999) the coverage index collapses further (from 46% in November to 17% in
December) and remains relatively stable at that low level. By then, UK inflation was

itself at a low and moderately steady level, and most of the institutional innovations that

369



may have given journalists a reason to write about inflation in the general press (the

Bank of England Act, the reduction of the period between MPC decisions and

publication of minutes to two weeks etc.) had already taken place. A spectacular

deviation from this pattern took place in October 2005, when the index jumps to nearly

80% of its maximum value. The month contained an unusual amount of news providing

opportunities to write about inflation. Scanning the headlines reveals a variety of reasons

behind the proliferation of articles, among which:

The National Institute of Economic and Social Research raised its forecasts for
inflation but cut its forecast for economic growth for the year and over the

medium term''*.

There was intense speculation as to what the behaviour of interest rates would be.
Some articles reported that the Bank of England governor, Mervyn King, “moved
to quell any lingering hopes of an interest rate cut arriving next month by
emphasising that the Bank is targeting inflation, not overall growth or retail
sales”'". Others headlines however noted that “King offers hope of interest-rate

55116

cut by the spring after his testimony to the Lords Economic Affairs

Committee. The uncertainty in the press surrounding this period is well-captured
by the following headline: “MPC sharply split as it votes 6-3 against cut in

ratenlﬂ

14 The Independent, October 28, 2005; The Times, October 28, 2005.
!5 The Guardian, October 26, 2005.

16 The Times, October 26, 2005.

"7 The Times, October 6, 2005.

370



* Several articles expressed worries about the behaviour of inflation in the context
of soaring oil prices; one article noted, for instance: “With oil prices at near-
record levels, the MPC has been worried as much about rising inflation, which

stands at the highest for eight years, as faltering growth.”'®

* Other miscellaneous items also generated articles about inflation. For instance, it
was noted that Sir John Gieve was appointed as a deputy Governor at the Bank of

England, succeeding Sir Andrew Large'"”.

Following this extraordinary month of news, the index fell to values of 59% and 34%

successively.

It is important to highlight upfront a subtlety of interpretation that may be important in
the econometrics below. Indeed, it is easily conceivable that the number of stories about
inflation in the media is endogenously related to the level of the inflation rate, with more
stories accompanying periods of higher inflation. This point suggests caution in making
causal interpretations regarding bivariate relationships between news coverage and the
accuracy of consumer expectations (or their similitude to those of the experts) '*.
Indeed, were such a relationship to be found, it could arguably be reflecting the

mechanism of Akerlof et al. (2000), according to which more consumers choose to

become informed about inflation when the variable rises. Although the issue is raised by

"% The Times, October 22, 2005.

"% The Independent, October 18, 2005.

"2 It may be the case that for well-publicised events which generate media attention (e.g. a sales tax hike)
consumers and experts independently agree on the inflationary impact, without there being any real
“transmission”. We try to control in what follows for endogeneity arising from the level of inflation, but
aim to address more carefully other types of endogeneity in future research, possibly through refinements
to the news index.
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Carroll (2003), the author makes no attempt to distinguish this interpretation from an
independent role of the media in conveying information about inflation. In what follows,
we choose to run additional regressions to increase the robustness of our inferences to

this point.

We first examine the hypothesis that increases in news coverage translate into more
accurate expectations on the part of consumers. This analysis is carried out using both
Gallup and EC Consumer Survey monthly data. The dependent variable is defined in

both cases as the absolute value of the forecast error:

ABSERRBIS, = 4bs(EXPINFLPBIS

t+d 1NFLAr,t+4)
ABSERRGLP, = 4bs(EXPGLP,, - INFL4,,.,)

Jg+4

With this aim, we regress these variables on a constant and our news coverage index
(specification 1) before adding the current inflation rate to the regression (specification

2). The equation we are considering is therefore:

Forecast Error, =, + a; NewsIndex, + o, INFLA,_, , + ¢ (78)

t

According to the null hypothesis, coefficient a; should be significantly negative.
The results are presented in Table 68. We consider the same specification tests described
in the previous sub-section. As can be seen the equations perform poorly in terms of

specification diagnostics, a finding which is not unexpected given the simplicity of the

regression considered. Accordingly, the standard errors are corrected for autocorrelation
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and heteroscedasticity following the Newey-West approach allowing for twelve lags —

which is found to be appropriate from a consideration of the correlograms.

TABLE 68: DOES NEWS COVERAGE IMPROVE FORECAST ACCURACY?

Coefficients Specification
ABSERRGLP a0 al a2 R? | NOBS | Autocorr. Het. Test | ARCH Normal
1 0.021 *** | 0.003 ) 000! 100 80.6 *** 0.85 50.6 *** | 9.36 ***
(0.005) | (0.011) ) [0.00] [0.66] [0.00] [0.01]
2 0.018 *** | -0.014 | 0.212* 014! 100 76.7 *** 21.0 *** 38.8 *** 3.18
(0.005) | (0.011) | (0.117) ) [0.00] [0.00] [0.00] [0.20]
ABSERRBIS a0 al a2 R?> | NOBS | Autocorr. Het. Test | ARCH Normal
1 0.007 *** | 0.015 ** ) 012 | 191 66.2 *** 25.9 *** 11.1 %% | 13.4 ***
(0.002) | (0.007) ) [0.00] [0.00] [0.00] [0.00]
2 0.005 *** | 0.002 | 0.170 *** 026! 191 52.0 *** 61.0 *** 57.0 *** 1.79
(0.002) | (0.005) | (0.052) ) [0.00] [0.00] [0.00] [0.41]

NOTE: *** *** respectively denote significance at the 10%, 5% and 1% levels. Newey-West correction
applied to the standard errors, with twelve lags. P-values provided in brackets [ ] and standard errors
provided in parentheses ( ). The autocorrelation test corresponds to the Breusch-Godfrey test for higher-
order serial correlation with twelve lags. GLP sample: 1989m10-1998m1; EC sample: 1989m10-2005m8.

The findings are not particularly encouraging for the importance of the news coverage
intensity index in improving the accuracy of consumer forecasts. The index appears to be
insignificant in the light of the Gallup data, and only appears as significant in the EC data
(with the wrong sign) artificially, as a product of the failure to control for the role of
actual inflation. We also ran the same regressions with a three-month moving average of
the news index to account for “memory” effects; the qualitative findings above remained

unchanged, however.

We now turn to the hypothesis according to which greater news coverage leads to a
closer alignment of consumer and expert forecasts due to greater and/or better updating
of the former on the latter’s forecasts. This is much more directly related to Carroll’s

model. The dependent variable we consider is simply the absolute difference between the
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. 121 . .
Consensus Forecasts and the expectations of consumers “', and the regression here is

analogous to that in (78):

DIFCONSBIS, = Abs(ConsensusForecast,,,, - ECForecast, ,, )

79
DIFCONSBIS, =a, + &, NewsIndex, + a, INFLA,_, , +¢, (79)

The results are presented in Table 69:

TABLE 69: NEWS EFFECT ON THE CONSUMER/EXPERT FORECAST GAP

Coefficients Specification
DIFCONSBIS []0) B1 B2 R?’ | NOBS | Autocorr. Het. Test | ARCH | Normal
1 0.008 ***1-0.009 *** ) 0.14 46 13.5 1.25 3.43* 1.23
(0.001) | (0.003) ) [0.34] [0.53] [0.064] [0.54]
2 0.011 ***| -0.008 ** | -0.123 ** 0.22 46 16.1 4.26 1.73 1.52
(0.002) | (0.003) | (0.060) | [0.19] [0.51] [0.19] [0.47]

NOTE: *** *** regpectively denote significance at the 10%, 5% and 1% levels. P-values provided in
brackets [ ] and standard errors provided in parentheses ( ). Sample: 1994q1-2005q2.

Carroll (2003) found in the context of the US that his news index was significant at the
5% level over the sample 19819q3-2000q2. However, his Durbin-Watson statistic (the
only diagnostic provided) revealed significant autocorrelation at the 1% level, and
accordingly the author resorted to a Newey-West correction. The findings presented here
are stronger and more encouraging. Both specifications above are surprisingly free of
misspecification (at the conventional 5% level), excepting a hint of ARCH behaviour in
the first regression. The news coverage index is highly significant and correctly signed in
both equations and displays explanatory power independent to that of inflation itself.
Hence, the media in the United Kingdom would indeed appear to be an important vehicle
for the updating behaviour of consumers towards professional forecasts, to the extent that

this happens.

2! The Gallup data is not used here, as the sample overlap with the Consensus Forecasts is too reduced.
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Given this encouraging finding, it seems particularly interesting to consider the
implication of news coverage for Carroll’s variant of the sticky information model.
Indeed, Carroll (2003) reports finding a higher speed of updating in the sub-sample
characterised by above-average news coverage. We reconsider his findings in the case of
the UK, for which a sample covering 1994q1-2005q2 is available. We examine two

possibilities to characterise periods with “intense” news coverage:

1. Quarters with a number of news stories in excess of the full news sample average
(1988q3-2005g4) [denoted as “meanl” below]. According to this definition,
months in “high activity” quarters have over 24 news stories about inflation on

average in the publications considered.

2. Quarters with a number of news stories in excess of the average in the period of
the regression (1994q1-2005q2). This average is denoted as “mean2” below.
According to this definition, months in these “high activity” quarters have over

20 news stories about inflation on average in the publications considered..

The rationale for considering two definitions is to check the robustness of any findings
that may arise. Thus, definition one might be characterised as concerning months of
“very high activity” whereas definition two would then apply to months of merely “high

activity”.

The model examined was already introduced earlier as equation (77). We consider the

equation in its “baseline model” version, allowing for a constant but imposing the
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constraint &, =A and a,=(1-4), as it was found to be reasonable in the UK context

in the previous section (5.4). The implied specification is reproduced here for
convenience:

EC

1

t,t+4

l=a,+ACE[x, . ]+ (1-A)EC_|[7,_ ]+ ¢

t

Rearranging yields the following equation:

(ECt [th,t+4] - ECI—I[”t—l,t+3]) =0, + A (CF; [ﬁt,t+4] - ECt—l[”z—l,t+3]) + ¢, (80)

Table 70 presents the results of estimating (80) over the full sample and a number of sub-

samples.

TABLE 70: NEWS COVERAGE AND SPEED OF UPDATING, MODEL 1

Specification
Equ. Sample a0 A R’ | NOBS | Autocorr. Het. Test | ARCH | Normal
U pllosneeiitie _(269831*;* C()é?gg:; 0.24) 46 [g:él] [g:;g] [8289] [8:8;]
2 | Newssmean | 9901 040n og [ (g | o | ek oot T et
3 | NEws<meant | “ooon | ©oarm |°22] B | ey | o5y | oo | joey
4 | NEWS >mean 2 _(%%%11; (%31%2) e [g:gg] 7[6%2*]* [giig] [gigg]
5 | NEws<mean2 | “ougi) | oran 2] % | o | a1 | jods | (s

NOTE: *** *** regpectively denote significance at the 10%, 5% and 1% levels. P-values provided in
brackets [ ] and standard errors provided in parentheses ().

As can be seen, the equations overall perform well in terms of specification diagnostics —
excepting some traces of heteroscedasticity found when considering sub-samples,
although it should be noted that these contain a small number of observations. Focusing
on specifications 1-3, it can be seen that the speed of adjustment for the “above average”
news periods (A =0.40) exceeds those found for the full sample (A =0.35) and for the

“below average” news periods (A =0.34). These qualitative findings correspond to those
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in Carroll (2003), although in our case the difference between high and low activity
periods is not significant. Unfortunately, the relatively low number of observations
available makes the drawing of definitive conclusions difficult. Specifications 4 and 5
provide a further cautionary note on the temptation to claim that Carroll’s findings are
reinforced. Indeed, using this alternative definition, a lower speed of updating coefficient
is found for “high activity” news periods than for “low activity” periods. The difference
is once again insignificant, however, highlighting that more definitive conclusions are

hidden behind the standard errors.

We attempted to explore the issue further with the following nonlinear model, in which

the weights on the expert and consumer forecasts are allowed to vary with the news

index:
EC[7,,.,]1=C, + (¢, + aNewsndex)CF|[ 7, ,., ] 81
+(1-a, —aNewsindex)EC,_|[ 7, _, ,,;]+¢&,
TABLE 71: NEWS COVERAGE AND SPEED OF UPDATING, MODEL 2
Co a @ R’ NOBS
0.0005) 0.229) 0.628) 0.84 46

NOTE: *,** *** respectively denote significance at the 10%, 5% and 1% levels. Standard errors provided
in parentheses ().

The coefficients found have the correct signs and magnitudes. The important size of the
coefficient on the news index variable tends to suggest that expert forecasts gain their
importance in consumers’ assessments mostly when they are appropriately reported by
then news media. However, once again, we must come to the conclusion that too much is

hidden behind the standard errors to make robust judgements.
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5.6 Conclusion
This section has provided some support for the intuitive view that expert forecasts
outperform consumer ones. This was broadly confirmed by the RMSE evidence in
Section 5.3. However, non-nested tests of both sets of forecasts generated mixed results,
with the hypothesis of expert forecasts strictly dominating consumer ones receiving
support in some countries but not in others. Similarly, the results regarding Granger
causality and Carroll’s sticky information model (Section 5.4) were unable to provide for
most countries a clear-cut picture of information being transmitted from experts to
consumers, in the way that was posited at least. One country, however, stood out in the

analysis — namely, the UK. These findings require interpretation.

Due to limitations on the public availability of the Consensus Forecasts data, the samples
available for study here have been relatively short ones; furthermore, they have been
restricted to cover a period with relatively low variability in terms of the inflation
environment. Such conditions make insignificant results unsurprising, and these were
indeed widespread in the analysis above. The other face of the coin, of course, is that
they make significant results all the more impressive. In this respect, the UK appears to
be a “model student”, as was already noted, matching the US results of Carroll (2003) in
terms of: the relative intrinsic predictive ability of consumers and professional
forecasters; providing sensible (although not significant) coefficients when the possibility
unidirectional Granger causality from expert to consumer expectations was examined;
displaying characteristics of a well-specified Carroll-type sticky information model
despite the simplicity of the specification involved; and confirming the importance of

news coverage in the transmission of expert to consumer expectations.
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The differential ease with which such results could be obtained for the UK relative to
continental European countries and their proximity with those holding for the US

suggests a number of hypotheses:

1. Institutional considerations
One possible explanation for the exceptional UK results relative to those for continental
Europe is that British consumers are better informed or at least are informed on a more
continuous basis than their continental counterparts regarding inflation, making it easier

to detect the effects posited by Carroll (2003) over even relatively limited data samples.

A reason for this may simply lie in particular historical circumstances which may have
brought inflation to the forefront of public consciousness in the country. After the high
inflation of the 1970s, the topic became a major political issue and occupied the centre
stage of the public scene. In response to this, the Thatcher government applied a set of
much-publicised policies branded as the “Medium-Term Inflation Strategy”, which
notably aimed to control the growth of monetary aggregates in an attempt to bring

inflation under control'?

. Inflation subsided but spiralled upwards once again in the
wake of the credit-driven Lawson boom of the late 1980s. ERM membership of the
country and the associated tight monetary policy helped secure a rapid disinflation,
although at the cost of prolonging the recession. Since then, inflation has remained an
important news item, most notably due to the announcements of various inflation targets
in 1992, 1995 and 2003, as well as the institutional arrangements surrounding the

establishment of the Bank of England’s independence (see Table 81 on page 451 for a

more detailed account). This has undoubtedly done much to shape the public

122 Although see Hendry (2002) for some empirical evidence as to the actual success of this strategy.
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consciousness of inflation, in a way that is historically closer and presumably more
present than the traumatic 1923 hyperinflation that shaped the German consciousness in

this respect, for instance.

Another possible reason is linked to differences in the UK and US labour markets
relative to those in continental Europe over the relevant sample period. These labour
markets are relatively decentralised (Nickell et al., 2005; Ochel, 2001), as is confirmed
by Table 72 (which presents averages over the period 1994q1-2005q2). They have low
levels of union density; most remarkably however, they have by far the lowest levels of
adjusted bargaining coverage and the lowest possible score in terms of the bargaining
coordination index'>. This implies that wage bargaining will be decentralised and carried
out in a less discontinuous fashion. Accordingly, this may imply that information about

inflation will be relatively more widely and more continuously diffused over time.

A further contributory factor to our findings may lie in the housing market. As is well-
known, the UK housing market is characterised by a high rate of owner-occupied
housing, with floating-rate mortgages being the predominant type. Table 72 shows that
only Spain has a higher rate of owner-occupied households as a proportion of total
households in our sample (Oswald, 1996; Nickell and Nunziata, 2001). Furthermore, the
table also provides information regarding the predominant type of household mortgage
interest rate (Borio, 1995; Debelle, 2004; ECB, 2003). The UK stands out as one of the
few countries displaying a predominance of floating mortgages in our sample, with Spain
and Sweden. In fact, it can be said that “the proportion of fixed - as opposed to variable -

rate mortgages is markedly low in the UK in comparison with many European countries

12 Please refer to Section 3.6 of Chapter 2 for precise definitions of these concepts.
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and the USA”'** as noted by HM Treasury, an observation which prompted the
commissioning of a review of the UK fixed rate mortgage market to Professor David
Miles (2004). Such circumstances may lead consumers to pay even closer attention to the

situation of inflation in the economy, and contribute to the findings above.

TABLE 72: LABOUR AND HOUSING MARKET INDICATORS

Labour Market Housing market
Country Union density | Coverage | Coordination | Mortgages | % Owner-Occupied

United States 15.0% 17.0% 1.0 Fixed 64%
United Kingdom 30.6% 36.9% 1.0 Variable 68%
Belgium 55.6% 90.0% 2.0 Fixed 62%
Spain 14.8% 78.0% 2.2 Variable 78%
France 9.7% 96.6% 1.5 Fixed 54%
Italy 35.6% 83.9% 2.5 Mixed 67%
Sweden 82.9% 89.0% 2.0 Variable 42%
Germany 25.6% 92.0% 2.5 Fixed 38%
The Netherlands 23.8% 86.9% 3.0 Fixed 44%

NOTES: the figures for union density, adjusted bargaining coverage and coordination are calculated as
averages over the period 1994q1-2005q2, except for the US where their 1995 values are displayed. Sources
include the LMIDB database of Nickell and Nunziata (2001), Ochel(2001) and updates by the author (see
Chapter 2 for details). The predominant type of mortgages is derived from Debelle (2004), Borio (1995)
and ECB (2003). The % of owner occupied households is expressed as a proportion of total households and
the data are derived from Oswald (1996) and the LMIDB.

2. Differential expert ability
Another possible explanation behind the exceptional UK results may be related to the
forecasting ability of its experts relative to that of their continental counterparts. Higher
quality forecasts by experts would obviously contribute to their salience in the non-
nested test carried out against the predictive ability of consumers (Table 65, page 356). It
may also facilitate their diffusion among other economic agents, their accuracy making

them more widely reported and also increasing the incentives of agents to use them. This

12 HM Treasury (2003), “Improving Housing Supply And Simplifying Planning”, Press Notice 09, 9 April
2003. Emphasis added.
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may go some way towards explaining the good performance of Carroll’s version of the
sticky information model in the UK (Table 67), as well as the importance of the news

channel in diffusing expert forecasts (Table 70).

It does indeed turn out that the forecasts made by British professional forecasters are
superior in RMSE terms to those available for the other countries in our sample. Indeed,
as was already shown in Table 63 (page 353), the RMSE for British forecasts is close to
40% lower than that of the closest “competitor” in this respect (the Netherlands). It may
simply be that professional forecasters in the UK are using better econometric models
than those on the continent. However, they may also be helped somewhat by the

circumstances. This possibility is considered in the following point.

3. Differential ease of forecasting due to economic environment
The inflation environment in the UK over the period covered by our sample can be aptly

characterised as stable'®

. The shocks affecting the economy over this period have been
relatively moderate, and were countered rather effectively by the monetary policy
framework in place. Furthermore, the transparency of the latter may well have increased
the understanding of policy among private forecasters, a development which would in
turn have been reflected positively in their output. In contrast, all of the other countries in
our sample (excepting Sweden) have been subject to the uncertainty surrounding the
introduction of EMU and the associated destabilising effects for forecasting, one of

which has been studied earlier — namely, its impact of consumer perceptions and

expectations (see Section 2 above). Indeed, even ignoring the temporary shocks

125 Accordingly, naive forecasts perform relatively well in the UK — see TABLE 63.
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associated with the EMU transition, it can be argued that the forecasting problem has
become more complex in the Eurozone, as the inflation process in any given country

becomes increasingly connected with that in the others.

Thus, the results in this section have provided new evidence on the relationship between
expert and consumer forecasts, raising in the process interesting questions as to the
exceptional behaviour of the UK model. The availability of longer data samples in the
future will be invaluable to explore these issues further, especially as the Eurozone

economies reach a steady state after EMU.

Having by now studied the mean of consumer expectations in some detail, it seems

appropriate to consider what may be learnt from their distribution. This is the object of

the next section.
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6 THE ECONOMICS OF DISAGREEMENT

6.1 Introduction
In their seminal paper, Mankiw, Reis and Wolfers (2003) (henceforth MRW) present a
strong case for the consideration of heterogeneity in inflation expectations. The authors

make two key points in this study.

Firstly, textbook macroeconomic theory assumes only too often (whether explicitly or
implicitly) that agents have a common expectation for future inflation, formed from a

common information set'>®

. This worldview is in sharp contradiction with the data, a
message that will be considerably reinforced below. People do indeed disagree about

inflation expectations.

Secondly (and crucially) ignoring the dispersion of the expectations distribution can only
lead to a poor understanding of the macroeconomy. The authors notably document the
co-movement of inflation expectations with other aggregate variables, leading them to
the conclusion that its disagreement dimension is “itself an interesting variable for
students of monetary policy and the business cycle” and that it may even be “a key to
macroeconomic dynamics”. Indeed, in earlier work, Mankiw and Reis (2002) put forward
a “sticky information” model of expectations formation centred around the idea of
disagreement, leading to a very different model of inflation from that provided by the

benchmark of the New Keynesian Phillips Curve.

12 There are exceptions, of course. Lucas’ (1973) “islands model” is probably the most famous, although

the extent of disagreement in the model is generated exogenously.
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This section aims to address a number of issues for which the distribution of expectations
has some bearing. Much of this research is made possible through the availability of
quantitative Gallup data, which provide distributional information between January 1982

and January 1997.

First, we will present the sticky information model of Mankiw and Reis (2002) in Section
6.2 and contrast one of its key predictions with the behaviour of the data in the context of
two extraordinary disinflation processes: the Volcker disinflation of 1979-1982 in the US
and the ERM disinflation of 1991-1992 in Britain. We will argue that the data contradict
the model of the authors partially, due to their reliance on the rational expectations
hypothesis. Section 6.3 then provides a critique of claims in van Lelyveld (2000),
according to which the expectations question of the EC Consumer survey data builds-in
bimodality into the survey results. Following this, Section 6.4 will seek to ‘explain’
empirically the extent of disagreement in the data by considering a set of variables
highlighted by MRW. Section 6.5 will turn to the question of whether measures of
disagreement available through a quantification of qualitative data using the Carlson-
Parkin method can be considered to be reliable. Finally, Section 6.6 provides an in-depth
qualitative examination of the distributional evidence available to us; the hypothesis that
consumers form their expectations qualitatively to a certain extent is explored, as is the

impact of policy changes (e.g. inflation targeting) on the expectations distributions.
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6.2 The “Sticky Information” model of Mankiw and Reis (2002)

6.2.1 Overview
In a seminal paper, Mankiw and Reis (2002) introduced a model of “sticky information”,
managing to retain rational expectations whilst correcting for several counterfactual

predictions of more traditional New Keynesian Phillips Curves.

They argued that costs of information acquisition or reoptimisation'?” implied a slow
diffusion of information in the economy, a concept which the authors formalised through
the Calvo (1983) geometric structure: at any period in time, only a fraction A of the
population updates its information set and computes economic plans on this basis; the
rest continue to act on the basis of outdated information. Crucially, when updating does
take place, it does so according to rational expectations. Mankiw et al. (2003)

implemented this idea in the context of inflation expectations, implying the following

equation for the aggregate expectation 7, ,:

Ty = /12 (=2 7, 5 (82)
£

Where j denotes how many months ago the information set was last updated for a

proportion A(1-A)’ of agents and 7T; ., 18 the rational forecast made j months ago for

inflation between t and t+12. The latter is approximated by the forecast from a VAR

model.

2" Reis (2005) has recently provided some microfoundations for this “inattentiveness”.
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Carroll (2003) proposes a model which can be interpreted as a microfoundation for the
research by Mankiw et al. People are assumed to obtain their macroeconomic views from
information supplied in the media, which is absorbed probabilistically. In particular, the
updating of expectations is once again assumed to follow the Calvo (1983) geometric

structure. The author assumes that the economy has at any point an underlying
“fundamental” inflation rate Jl’tf , which follows a random walk, justifying this by what

looks like (near) unit root behaviour of inflation in the post-1959 period:

=7
T, =T, +E&,

a’

— 7
t+1 _th +77t+1

Where ¢, and 7, are transitory and permanent shocks, respectively. The author further

assumes that experts have some ability to estimate € through period t and n through
period t+1. The general public has access to expert forecasts through newspaper articles,
which are assumed to contain a projection of the fundamental inflation rate over the
coming year. The object of these particular assumptions on consumer beliefs is to
rigorously obtain an equation for expectations that can be taken to the data. Indeed, the
Mankiw et al. updating assumptions on their own, when considered in this context, imply

the following for consumer inflation expectations over the coming year (M |7, ,,,]):

Mt [J[t,t+4] = A’Nt [jrt,t+4] + (1 - )]’)Mt—l[ﬂt,t+4]
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Where N denotes newspaper forecasts. However, the quantity M,_[7,, ,] is generally

not available from the data. Carroll’s assumptions imply that M, [z, 1=M [« ;]

128 and the previous equation is therefore usefully rewritten as:

Mt [ﬂt,t+4] = A’Nt [th,t+4:| + (1 - A')Mt—l[”t—l,t+3]

This states that the mean measured consumer inflation expectations for the coming year
is a weighted average of the current newspaper expectations N; and last period’s mean
measured consumer inflation expectations. We recognise the shape of equation (76),

which was already tested in Section 5.4.

Although the Carroll and Mankiw/Reis stories are similar, they are certainly not
equivalent — unless one equates professional forecasts with rational expectations'>’.
Section 5.4 provided some support for Carroll’s model in the case of the UK but failed to
do the same in the other countries in our sample. We now consider the performance of

the Mankiw/Reis version of the model.

6.2.2 Testing the model across the Atlantic: the Volcker and ERM disinflations
As a test of the sticky information model, MRW (2003) offered a case study of the
“Volcker disinflation”, which followed the appointment of Paul Volcker as chairman of
the Board of Governors of the Federal Reserve Bank in August 1979. The period

following his appointment is of particular interest as it witnessed a very sharp fall in

128 Carroll notes correctly that even if one chooses to disbelieve his particular derivation, there is likely to
be a very high degree of correlation between those two terms, so that the difference may not be of
consequence in practical terms.

"2 This is a leap that the history of economic forecasting patently fails to justify as a general rule; see
Clements and Hendry (1999).
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inflation from 11% to around 4% in 1982; the empirical consensus is that there was a
serious structural break towards more conservative policy (e.g. Clarida et al., 1998). In
such a context, the sticky information model makes clear predictions as to the changes
that one should expect for the distribution of inflation expectations. The predictions of
the model are presented in Figure 104. These were generated by approximating the
‘rational forecasts’ required by the sticky information model as the output of a VAR
including monthly CPI inflation, the interest rate on 3-month Treasury bills and a
measure of the output gap. The parameter A of the model was calibrated by maximising
the correlation between the interquartile range of inflation expectations in the survey data

with that predicted by the model, leading the authors to set A2=0.10.

FIGURE 104: VOLCKER DISINFLATION, “STICKY INFORMATION” PREDICTIONS

Inflation Expectations Through the Volcker Dismflation
Probability Distribution Fumetion Predicted by Sticky Information Mbdel
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A number of distributional predictions of the model for an episode of strong disinflation

are clear from the figure:

1. The shift towards the new distribution is gradual in nature
2. The distribution of expectations flattens temporarily — its dispersion increases
3. In the process, the distribution becomes clearly bimodal, with a very visible

trough between the two modes.

When contrasting these predictions with the actual developments in the data from the
Michigan survey of consumers, the authors recognise that the model generates
predictions that are “foo sharp”. However, this thought is taken no further and overall,
MRW conclude that the model “successfully accounts for broad features of the evolution

of the distribution of inflation expectations during the Volcker disinflation”"°.

Before examining these claims, we propose to throw new light on the issue through the
consideration of an even sharper disinflation episode across the Atlantic — that associated
with Britain’s membership of the Exchange Rate Mechanism (ERM), starting on 8
October 1990 and ending with ‘Black Wednesday’ on 16 September 1992. From a
starting point of over 10% in August 1990, inflation fell to roughly 1.7% by January
1993. Most of the decline took place in 1991, with inflation being reduced to 4% by

January 1992. Figure 105 shows these developments graphically.

130 Mankiw, Reis and Wolfers (2003), p.48.
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FIGURE 105: UK CPI INFLATION, ALL ITEMS; RECENT HISTORY
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The data collected monthly by Gallup on samples of British employees — which were

already presented in Section 5.1 of Chapter 1 — contain some distributional information

that allows us to study the evolution of disagreement through this historical episode. In

particular, the Gallup Political Index and Gallup Political and Economic Index reports

provide the proportions of respondents falling into a number of quantitative ranges. Table

73 lists these by providing the data for January 1991 as an example.

TABLE 73: UK INFLATION EXPECTATIONS, DISTRIBUTION DATA, 1991m1

Category Proportion Category Proportion
Responses (%) Responses (%)

Nil 2% 110or12% 6 %
1or2% 3 % 13 0r 14 % 2%
30ord% 4 % 15-20 % 4 %
50r6% 14 % 20+ % 1%
70r8% 16 % Don’t know 20 %
90r10 % 28 %

SOURCE: Gallup Political and Economic Index Report, January 1991
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Density

For the following exercise, we dropped the “don’t know” category and only considered
the answers of the respondents having addressed the question, re-weighting the
proportions so that they would sum to 100. We propose to analyse the changes in the
distribution of expectations from the start of the disinflation to the end in some detail. To
provide some guidance as to the shape of the underlying distribution, we estimated
univariate kernel densities and plotted them alongside the relevant histograms. We used

the Epanechnikov kernel function to perform these particular calculations.

Figure 106 shows the distribution of expectations at the start (October 1990) and end
(December 1992) of the disinflation process. Both distributions appear to be unimodal,
but with very different modes; whereas at the start of the transition, the mode could be
located around 9%, by the end this had shifted all the way down to between 3 and 4%.
Figure 107 examines a number of key points between these two pictures that shed light
on the issues at hand. We focus on the year 1991, as the sharpest part of the disinflation

occurs during it, thereby yielding the clearest insights.

FIGURE 106: UK EXPECTATIONS, ERM DISINFLATION, ENDPOINTS

Density
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Contrasting the distributions for October and December 1990, it appears that the mode at
9-10% inflation has increased despite the start of the disinflation, a phenomenon which
could perhaps reflect some momentum in inflation expectations. We note however that
the categories “5-6%" and “7-8%” are also attracting a significant share of responses, and
that the former category has indeed increased noticeably between these two dates. The
evolution over the following three plots — concerning January, April and May 1991 — is
of particular interest. Indeed, there appears to be a very clear and gradual shift of
responses from the “9-10%” category to the two categories immediately below it, in
particular. As a result, the mode of the distribution is decreasing, a point reinforced by
the plots relating to August and December of that year. Thus, by the end of 1991 the

mode of the distribution was located at about 5%.

A number of comments can be drawn from this episode regarding the three predictions of

the sticky information model:

1. The shift towards the new distribution does indeed appear to be gradual, in

accordance with the model.

2. The distribution of expectations does flatten somewhat during the transition

process, a development that is also in accordance with the theory.

3. However, there is no evidence for the strong bimodality developments that are so

clearly predicted by the theory.
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Exactly the same conclusions can in fact be drawn from a consideration of US consumer
inflation expectations from the Michigan survey during the Volcker disinflation. This is

clearly visible from Figure 108.

FIGURE 108: US INFLATION EXPECTATIONS, VOLCKER DISINFLATION

Inflation Expectations Through the Volcker Dismnflation
Probability Distribution Frmetion: Constners' Expectations
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SOURCE: Mankiw, Reis and Wolfers (2003), p.46.

Thus, in both episodes the data appear to seriously contradict the bimodality implications
of the model. MRW do note that the predictions of the model are “too sharp”; however,
they do not consider that such findings actually imply a different shape for the process of

expectations updating.
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The reason behind the bimodality prediction of the model is essentially the assumption of
updating to a ‘rational forecast’” when an opportunity becomes available. Thus, at the
beginning of a strong disinflation process, the fraction A of agents that have an
opportunity to update their expectations do so by dramatically reducing their forecast.
This leads to the creation of a second, lower mode in the distribution. This new mode
keeps gaining probability weight as more and more agents are able to update their
forecasts, generating a very visible bimodal distribution with a clear trough between the
modes. Eventually, when most agents have had a chance to accomplish an update, the

distribution becomes unimodal once again, at the lower mode.

The actual distributional data are consistent with MRW’s intuition that different agents
hold different expectations, which appear to be based on information that is more or less
recently updated; there does indeed seem to be a gradual adjustment process to new
conditions. However, the process seems to be more adaptive than rational. The
probability mass in the plots shifts downwards, accompanying rather than anticipating

the fall in inflation.

This view is fully consistent with the behaviour of the Carlson-Parkin quantified
expectations, for which we have already emphasised the presence of a strongly adaptive
component (e.g. Section 2.1.3). It is also consistent with the underlying data on response
proportions from the EC Consumer Survey, notably the sample analysed in Section 2 of
the present chapter. There, we noticed the smoothness of the adjustment of response
proportions across the different categories, with the exception of the “expectations

effect” associated with the introduction of physical currency in Eurozone countries,
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discussed in detail earlier. The view that agents update gradually to less-than-rational
forecasts would also address another criticism of Mankiw and Reis’ (2002) work. Indeed,
when considering their particular form of expectations updating in a Phillips curve
framework the authors are forced to rely on serial correlation of money to explain

inflation persistence (Mash, 2004), which is a somewhat ad hoc justification.

Section 6.4 will turn to another aspect of the MRW research project, namely seeking the

fundamental causes behind the evidence of disagreement among agents in the data.

6.3 Double-peakedness through survey design: the van Lelyveld hypothesis
Whereas MRW (2003) offered an argument for temporary bimodality in the expectations
distribution based on an idea of “inattentive agents” and rational updating, van Lelyveld
(2000) argues in the context of the EC Consumer Survey that “the particular way in
which the questions for this survey have been posed forces double-peakedness in the
data” and that this therefore “[...] invalidates any approach based on fitting a single-
peaked distribution invariant to current inflation rates”"'. These arguments have been
noticed and mentioned as a possible caveat to the measures of expected inflation
obtained from the EC Consumer survey by Berk (2002), a point also highlighted more

recently in Berk (2006).

This section aims to carefully examine van Lelyveld’s hypothesis to determine whether

this call for caution is warranted. Section 6.3.1 presents the arguments and empirical

P!'Van Lelyveld (2000), page 61.
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work put forward in van Lelyveld (2000). Section 6.3.2 provides a critique of both

dimensions. Section 6.3.3 provides a conclusion on this matter.

6.3.1 The arguments and evidence presented in van Lelyveld (2000)
The author argues that the structure of question 6 of the EC Consumer Survey (presented
in Table 1, page 17) forces the “middle category” to be empty at low rates of inflation
(that is, the category corresponding to an expectation of prices increasing at a slower
rate). This, argues the author, is due to the presence of two quantitative “anchors” in the
question — an expectation of zero inflation (option 4) and one of inflation continuing to
rise at the current perceived rate (option 2). As inflation drops, both “anchors” come
closer together, with the implication that the “range covered by the middle question

132 in potential distribution space. Furthermore, “there is

becomes progressively smaller
no reason to suspect that the distribution space covered by [answers 2 and 4] becomes

smaller™>, leading the author to expect that the distribution should become double-

peaked as inflation falls.

Van Lelyveld (2000) carries out an empirical exercise to check this hypothesis,

consisting of the following steps:

1) The author marks on a horizontal line with the units of inflation an equidistant
series of points representing each survey answer, from that representing deflation
(denoted by C)) to that representing an expectation of inflation rising at a faster

rate (denoted by Cs).

2 Van Lelyveld (2000), page 66.
"33 Van Lelyveld (2000), page 66.
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2) For the data collected in a given month, the author plots vertically above each of
these points the percentage of responses relating to the option represented. A

spline function is then fitted to the data.

3) The results are plotted separately for low and high inflation countries, and the
hypothesis is checked visually. Low-inflation countries should be characterised

by more pronouncedly bimodal plots.

The plot resulting from steps (1) to (3) is reproduced as Figure 109 and concerns data for
January 1995. The “low inflation” countries are France, Belgium, Germany, the
Netherlands and Denmark; the “high inflation” group is constituted by Spain, Portugal,

the UK, Greece, Ireland and Italy.

FIGURE 109: VAN LELYVELD’S DISTRIBUTION OF EXPECTATIONS (1995M1)

70y Low Inflation countries 7@¢  High Inflation

SOURCE: van Lelyveld (2000), Figure 6.3, p.67.
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The author claims that the picture demonstrates the presence of double-peakedness for all
countries catalogued as “low inflation” — except Denmark — and that this property also

holds for Italy, despite it being a “high inflation” country.

As this exercise only concerned the data for a particular month, van Lelyveld constructs

an index which indicates double-peakedness for values below 1:

DPINDEX = answers3

min(answers2, answers4)

This index is simply the ratio of the proportion of responses in the middle category and
the proportion of responses in the smaller of the two neighbouring categories. Figure 110
plots the time variation of this index for a number of countries, the bold horizontal line

marking the location of 1.

FIGURE 110: VAN LELYVELD INDEX OF DOUBLE-PEAKEDNESS THROUGH TIME
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SOURCE: van Lelyveld (2000), Figure 6.3, p.68. The left pane shows Belgium (line), France (line with +
symbol), Germany (line with < symbol), and Greece (dots). The right pane shows Ireland (+ symbol), Italy
(line), the Netherlands (line with + symbol), and the United Kingdom (< symbol). Denmark, Portugal, and
Spain are not included since double-peakedness never occurred in the sample-period.
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The author claims that these plots reveal widespread and persistent double-peakedness in
the distributions of expectations for a number of countries. The author further regresses
the index on a constant and ‘recent inflation’, proxied by a 3-month moving average. He
finds that almost all of the slope coefficients are positive, showing that the index is low
when inflation is low, which is argued to represent a confirmation of the working
hypothesis. Finally, these exercises are reproduced for the EC Consumer Survey’s
question on perceptions. This question is considered much less problematic by the author
(as it includes only one clear quantitative “anchor”) and the findings regarding double-
peakedness are indeed much milder. Accordingly, we focus in what follows on the
expectations question, but everything translates straightforwardly to the case of

perceptions.

6.3.2 A critique of the van Lelyveld (2000) double-peakedness hypothesis
We will now argue that the theoretical arguments advanced above are unsound, and that

the empirical methodology deployed fails to prove the case being made in any event.

On the theoretical front, the argument confuses the issue of the “space” occupied by the
different categories with the issue of the distribution’s shape. Indeed, as remarked by van
Lelyveld, at very low levels of inflation the answer category 3 becomes irrelevant.
However, that is not the same thing as saying that the distribution is not normal anymore.
It is perfectly possible to have a normal density function under which the probability
space occupied by answer categories 2 and 4 is adjacent, with the “middle category”

having been fully squeezed to zero probability mass, as it becomes undistinguishable
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from its two neighbours; Figure 111 depicts such a situation. Indeed, it is straightforward

to see that the derivation of the mean of the inflation expectations distribution which

134

results in equation (10) on the basis of equations (1) to (4) " is fully robust to such a

development, provided of course that the neighbouring categories do move to occupy all

the probability space freed by the collapse of the middle category.

FIGURE 111: EXAMPLE OF NORMAL EXPECTATIONS DISTRIBUTION

In the situation depicted, inflation is
low, making perceptions of it close to
zero, which may “squeeze out”
category 3.

|

: However, even in the extreme case in
| which the proportion of respondents
I\ choosing category 3 goes to zero, the
: normality of the distribution need not
: come into question.

The arguments in favour of double-peakedness are damaged even further by the failure
of the claim that “there is no reason to suspect that the distribution space covered by

133 Quite on the contrary, signal extraction theory

[answers 2 and 4] becomes smaller
(Batchelor, 1986), the detailed analysis of the post-EMU data (Section 2.1.2 above) and

the empirical results of Chapter 1 regarding the optimal quantification methodology all

converge to show that indifference thresholds do indeed shift, and therefore displace the

1% See Section 3.1 of Chapter 1.
13 Van Lelyveld (2000), page 66.
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range of inflation occupied by the probability mass associated with particular response
categories. It can be expected that as inflation decreases, consumers become more
‘sensitive’ to inflation, in the sense that it takes a smaller absolute value of inflation (or
deflation) for them to report it as such rather than claim it is undistinguishable from zero.
This is indeed what has been found in the data of a// the countries considered in this
study. In any event, this argument is unnecessary to counter the case in van Lelyveld,

which is fully answered by the previous paragraph.

As a direct consequence of these arguments, the empirical verification of the double-
peakedness hypothesis is critically flawed. Indeed, plotting response proportions over a
horizontal base which locates survey categories equidistantly can provide no information
whatsoever as to the shape of the distribution. Indeed, it is precisely when inflation is low
and when the “middle” category’s inflation range is being “squeezed” by the two
neighbouring categories that it can stretch even quite a low probability mass relatively
high vertically in density terms — in a way that is fully compatible with normality. In fact,
the finding by van Lelyveld (2000) of an apparent “trough” for the “middle” category in
low inflation countries is exactly what one would expect were the distribution actually
normal. Thus it is no surprise that many low inflation countries seem to spuriously
exhibit “double-peakedness”, both cross-sectionally and through time. As for the link
interpreted by the author between the alleged double-peakedness and the rate of inflation
— claimed to be demonstrated through the index regressions provided — it is, again,
nothing that would not be expected in the canonical normal distribution case. Hence, the

exercises carried out fail to demonstrate the hypothesis put forward, itself also flawed.
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More fundamentally, it is simply not possible to make points about the shape of the
actual distribution solely on the basis of this type of raw data — hence the need to rely on

assumptions with the initial guidance of theory.

At most, given a set of assumptions, it is possible to:

1) Compare measures from the derived distribution (e.g. the mean) with other
economic series (e.g. the variable being forecasted, in this case inflation) and

assess whether the quantification assumptions are ‘sensible’.

This has been popular in the literature, which has contrasted a number of distributional
approaches in terms of their predictive ability (Berk, 1999; Nielsen, 2003a). The normal,
symmetric t, non-central scaled t (based on various asymmetry parameters) and the Chi
squared have been among the distributions considered. However, as highlighted in
Chapter 1, a strict application of a predictive ability criterion is an inadequate approach
outside a world of rational expectations. Nevertheless, it is not uninteresting to note that
such exercises have not revealed large differences between the distributional assumptions
considered, suggesting a low degree of sensitivity to this dimension, within reason.
Indeed, Nielsen (2003a) directly compared the derived mean expectations series, and

concluded that there is essentially little to choose from.

Bimodal distributions have not been implemented in these robustness checks, with good

reason: it seems impossible to sensibly fit such distributions on the available data. The
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third point below presents a more practical alternative to examine whether bimodality

arguments have any merit.

2) Comparing qualitative and quantitative measures under varying distributional

assumptions.

A further, alternative approach, with more theoretical merit, is to compare the measures
derived from the qualitative data with their quantitative data counterparts in countries
where comparable data of both types are available. This would therefore be an exercise
in the spirit of that carried out in Chapter 1 (Section 6). However, given the previous

work just highlighted, it is highly unlikely that this would yield any major surprises.

3) Using quantitative data to settle “bimodality disputes”.

This is the approach taken in Section 6.2.2 regarding the claims by MRW (2003) of

bimodality in the expectations distribution arising from inattentive agents.

In summary, the strategy recommended here to test distributional assumptions consists in
(1) studying the distribution of quantitative data, (2) comparing qualitative measures
quantified on varying distributional assumptions with the quantitative evidence, in case
there are any particularities linked with the EC Consumer Survey and (3) carrying out
more general ‘sensibility’ checks relative to other economic variables. On the basis of

both previous evidence (as suggested above) and theoretical arguments related to central
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limit theory (developed in Chapter 1), the normal distribution appears to be a fully
adequate choice. We now confirm this further by examining potential bimodality features
in the UK Gallup data more generally than we did when considering the sticky
information model of Mankiw and Reis (2002).

When considering the histogram plots of the Gallup expectations distribution for the 174
months of data available and their associated Epanechnikov kernel approximations, it
appears very clearly that for over two thirds of the months the data are perfectly
consistent with unimodal behaviour, and normality in particular. Figure 112 is a

representative plot for these months:

FIGURE 112: GALLUP EXPECTATIONS DISTRIBUTION, 1983m12
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The remaining months are, in fact, also consistent with unimodality and are either normal
or can be well-approximated by a normal distribution. They present however certain

features that make the Epanechnikov kernel approximation inappropriate. The following

figure displays two representative plots.

FIGURE 113: GALLUP EXPECTATIONS DISTRIBUTION, 1984M10 AND 1985M6
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As can be seen, there is no real issue of bimodality in these plots, despite the behaviour

displayed by the kernel. Consider the right hand side panel, for instance. Probability mass

is quite densely concentrated around the centre of the distribution (options “5 or 6% and

“7 or 8%”). The overall shape seems to conform very closely to that of a normal

distribution with relatively low variance. The reason the Epanechnikov kernel shows

otherwise is that it is forced to take into account all the probability mass it encounters

equally, forcing it to “fit” the extreme observations on the right of the distribution.

However, it is clear that the overall distribution would be better approximated by a

straightforward normal distribution. A very similar observation can be made for the
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distribution displayed on the left hand side panel. In addition however, it appears as if the

distribution may be somewhat skewed to the left in this plot. Nevertheless, the best fitting

normal approximation still appears to be a very sensible option in this case. These points

are reinforced by Figure 114.

FIGURE 114: GALLUP (1984M10 & 1985M6), NORMAL AND KERNEL DENSITY
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Therefore, the normal distribution appears overall on the basis of the Gallup data to be an

appropriate choice that can be safely used in quantification approaches. In cases where

deviations from normality are detected, they appear to be negligible and certainly taking

them into account (e.g. through a skewed distribution) would only modify the location of

the mean in a very minor way. Furthermore, if anything, the distributional shape arising

from qualitative data is likely to more closely resemble a normal distribution than that

from quantitative survey data, given phenomena such as “digit preferences” and the like,

which are often encountered in such data. Such issues are further discussed below

(Section 6.6.4).

408




6.3.3 Conclusion
Whereas MRW (2003) offered an argument for femporary bimodality in the expectations
distribution based on an idea of “inattentive agents” and rational updating, van Lelyveld
(2000) argued that the formulation of the EC Consumer Survey question on expectations
itself induced double-peakedness in the data at low levels of inflation. If true, this
argument would have momentous implications for quantification methodologies, in that
it would invalidate “[...] any approach based on fitting a single-peaked distribution

”136, in the words of the author.

invariant to current inflation rates
We have shown here that the underlying theoretical argument behind this claim is
flawed, as is the proposed empirical demonstration thereof. Furthermore, the quantitative
data — the only type of data which, ultimately, can allow one to discern the shape of the
expectations distribution — were shown to display no signs of bimodality, whether linked

to MRW’s (2003) inattentive agents story (Section 6.2.2) or more generally.

The exercise undertaken in this section was particularly important given the implications
of the argument in question, and the echo it was starting to generate — leading other
authors to mention it as a possible caveat to the measures of expected inflation obtained

from the EC survey (e.g. Berk, 2002, 2006).

Having refuted this claim, we now turn to other insights that can be gained from the

distributional data at our disposal.

¢ Van Lelyveld (2000), page 61.
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6.4 Analysing disagreement in UK quantitative Gallup data
Our aim in this section will be to analyse the impact of a few intuitively relevant
variables highlighted by MRW (2003) on the level of disagreement about inflation

expectations in the UK.

We follow MRW in choosing the interquantile range between the 75" and 25"
percentiles as our measure of disagreement. We derived this series from the Gallup
distribution and obtained the results plotted in Figure 115. Note that we have data for
only five months of the year 1982, the remaining data points appearing through

interpolation in the figure below'*’.

FIGURE 115: GALLUP EXPECTATIONS DATA, INTERQUANTILE RANGE
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"7 The data are for January, February, March, May and June.
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The most striking feature of this plot is how little the interquantile range of expectations
appears to have varied over the sample period, the initial sharp drop excepted. The series
seems to have persistently floated in the range 3-4%, with perhaps a permanent decrease
at the end of the period. Figure 116 plots the interquantile range of the Michigan Survey
data used by MRW for comparison. The US data appear to display considerably more
variability, although most of it is focused early in the sample. The reason for this
difference is not immediately straightforward; it may be that the regional inflation rates
in the US are more dispersed than those applicable in the UK, leading to a greater

implied disagreement in the US on account of this influence.

FIGURE 116: US, MICHIGAN SURVEY, INTERQUANTILE RANGE

Disagreement Among Consumers
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SOURCE: Mankiw, Reis and Wolfers (2003), p.10.

When examining the Gallup interquantile range data it is possible to recognise the visual
reflection of a number of important periods in the history of UK inflation: the disinflation
of the early 1980s, the Lawson boom, the ERM disinflation and the ‘quiet period’ of the

1990s associated with Britain’s inflation targeting regime.
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This would immediately suggest the level of inflation as a potential driver of the extent

of disagreement about inflation expectations among consumers. Other variables of

interest would be the change in yearly inflation (7, ,_, -7,

_12.1-24)> the cyclical state of the
economy (as proxied by the output gap) and, finally, the dispersion of inflation rates
across different HICP sub-components (as proxied by the interquartile range for the
distribution of inflation across twelve HICP subcategories). The relationships of these

variables with disagreement about inflation expectations are explored graphically in

detail in Appendix II, evidencing weak positive relationships.

A generalised finding when considering the previous bivariate relationships is that they
are considerably less strong than those found to be applicable to the US by MRW (2003).
This may be more reflective of a difference in the sample period than of any fundamental
underlying difference in economic behaviour. Indeed, a careful consideration of the
analogous plots in MRW reveals that data points corresponding to the 1970s seem to
exert a crucial influence in steepening the slope of the bivariate regressions used to
produce the best-fitting lines displayed. Those years are unfortunately unavailable in our

sample.

We now turn to a multivariate consideration of the factors examined above in Table 74,

in a regression seeking to explain the level of disagreement, as measured by the

interquantile range of the Gallup expectations distribution.
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The first set of results simply regresses the Gallup interquantile range on a constant,

inflation, the squared change in yearly inflation, the output gap and the HICP

interquantile range. As can be seen, the regression exhibits significant autocorrelation,

autoregressive conditional heteroscedasticity and deviations for normality in the

residuals. It is however possible to obtain a congruent specification by including an

AR(1) process for the dependent variable, as in specification 2. Specification 3 drops all

insignificant variables.

TABLE 74: REGRESSIONS OF GALLUP IQR, 1991m1-1997m1

1) (2) 3)
Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.
GLPIQR_1 - - 0.492 *** 0.126 0.610 *** 0.093
Constant | 2.624 *** 0.114 1.375 *** 0.337 1113 *** 0.283
INFLA 0.064 * 0.033 0.053 * 0.030 0.061 ** 0.027
DLTINFLA2 | 0.007 0.005 0.003 0.005 - =
OUTGAP -0.027 0.043 -0.027 0.039 = =
GBRWIQR | 0.171 *** 0.054 0.044 0.059 - =
Diagnostics and Misspecification tests
Statistic P-value Statistic P-value Statistic P-value
R2 048 | - 0.58 | - 0.56 | -
Sigma 0.321 | - 0.291 | - 0.291 | -
AR 1-5 3.6247 | [0.0060]** 0.53271 | [0.7507] 0.95998 | [0.4489]
ARCH 1-5 3.38 | [0.0095]** 0.97594 | [0.4404] 0.59561 | [0.7034]
Normality 6.0804 | [0.0478]* 1.5702 | [0.4561] 0.80557 | [0.6685]
Hetero 0.75522 | [0.6430] 0.36527 | [0.9565] 0.10312 | [0.9810]
Hetero-X 0.82202 | [0.6426] 0.4951 | [0.9551] 0.30454 | [0.9084]
RESET 3.6989 | [0.0587] 1.3453 | [0.2503] 1.7276 | [0.1931]

NOTE: *** *** regpectively denote significance at the 10%, 5% and 1% levels. P-values provided in
brackets [ ].

As can be seen from the set of results, only the inflation variable appears to be significant

when the model is modified for congruence, with a coefficient of the expected sign but

somewhat weak economically.
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Given the lack of compelling evidence for the importance of the interquantile range of

HICP inflation, we considered regressions which drop this variable, as this allows us to

use a much larger sample starting in January 1983. Table 75 reports the results.

This time it was found that an AR(2) process was needed to address findings of

autocorrelation in the residuals fully (specification 1). Despite the introduction of

dummies to control for large residuals (about 3 standard errors in size), it appears that the

model is unable to fully eliminate heteroscedasticity (specification 2) — possibly due to

the limited information set or dynamic specification adopted. The parsimonious model

(specification 3) is nevertheless very clear in attributing highly significant roles to both

the level of inflation and its squared change in accounting for dispersion.

TABLE 75: REGRESSIONS OF GALLUP IQR, 1983m1-1997m1

1) (2) 3)
Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.
GLPIQR_1 0.278 *** 0.077 0.291 *** 0.072 0.305 *** 0.071
GLPIQR_2 0.226 ** 0.076 0.208 *** 0.071 0.222 *** 0.070
Constant 1.420 *** 0.257 1.408 *** 0.238 1.353 *** 0.234
INFLA 0.051 *** 0.015 0.053 *** 0.014 0.044 *** 0.012
DLTINFLA2 0.008 ** 0.003 0.011 *** 0.003 0.011 *** 0.003
OUTGAP -0.028 0.021 -0.024 0.019 - -
11993:11 - - 0.942 *** 0.282 0.937 *** 0.283
11985:2 - - 0.879 *** 0.285 0.900 *** 0.285
11983:3 - - -0.876 *** 0.289 -0.884 *** 0.290
Diagnostics and Misspecification tests
Statistic P-value Statistic P-value Statistic P-value
R? 047 | - 0.55 | - 0.55 | -
Sigma 0.301 | - 0.279 | - 0.279 | -
AR 1-5 1.5013 | [0.1707] 1.3403 | [0.2351] 1.3155 | [0.2465]
ARCH 1-5 2.4971 | [0.0188]* 1.0359 | [0.4087] 1.2131 | [0.2992]
Normality 3.6877 | [0.1582] 1.5153 | [0.4688] 1.9984 | [0.3682]
Hetero 0.95213 | [0.4877] 1.5042 | [0.1224] 1.6342 | [0.0947]
Hetero-X 1.8812 | [0.0181]* 2.4585 | [0.0007]** 2.9752 | [0.0002]**
RESET 0.053044 | [0.8181] 0.0087412 | [0.9256] 0.023532 | [0.8783]

NOTE: *** *** regpectively denote significance at the 10%, 5% and 1% levels. P-values provided in

brackets [ ].
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Thus, although our bivariate plots earlier suggested possible relationships between
disagreement in expectations and each of four variables — the inflation rate, its change,
the output gap and the interquantile range of HICP inflation — a multivariate analysis was
only able to provide support for the first two factors. This both contrasts with and
reinforces the findings in MRW (2003). Indeed, for their Michigan “experimental series”
(starting in 1947 with a quarterly frequency and becoming monthly in 1978) only the
inflation rate itself appears to be significant; however, when the authors consider the
monthly Michigan data exclusively, all variables are found to be strongly significant. The
authors, however, do not provide evidence on the quality of their specification by
publishing the relevant diagnostics; it can only be gathered that the authors found it

necessary to implement Newey-West corrections in their regressions.

6.5 Is the Carlson-Parkin interquantile range a good measure of disagreement?
Given the vastly greater availability of qualitative survey data on expectations in Europe
relative to the quantitative evidence available, it is apparent that an important question
concerns the ability of dispersion measures derived from our quantification methods to
replicate the ‘true’ underlying disagreement in the data. This question is all the more
interesting as Batchelor (2006) has recently suggested that the CP quantification
methodology may produce relatively robust results in what regards the mean of the
distribution, but is to be less trusted in what regards the dispersion of the distribution, as

measured by its standard deviation.
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It is straightforward to derive the standard deviation of the Carlson-Parkin distribution
from equations (1) to (4) '**. This is a function of the perceived rate of inflation and of
the survey response proportions (through the standardised points under the density

function denoted by Zs):

€X 2
o =
t t t

t

] (83)

Now, given that in the standardised normal distribution P(z < 0.75) = 0.67449, the

interquantile range between the 75" and 25" percentiles can be expressed as:
q g p p

IOR®® =2%0.67449% o (84)

We take the interquantile range of the Gallup distribution as an approximation for the
actual interquantile range of expectations in the population. Figure 123 plots both series

for a visual comparison.

It appears graphically that the interquantile range from the CP approach provides a very
reasonable guide to that from the Gallup distribution, both in terms of levels and overall
time variation. The CP series displays greater variability, however, especially during the

volatile boom-disinflation period of the late 1980s and early 1990s.

1% please refer to Section 3.1 of Chapter 1.

416



FIGURE 123: CP AND GALLUP INTERQUANTILE RANGES, UK
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We provide some regression evidence in Table 76 to further explore the relationship
between both variables. A simple regression without constant (specification 1) confirms
the close relationship and similarity in level terms observed in the graph by a coefficient
close to one. However, as is obvious from the specification diagnostics, this is very poor
in modelling terms. An ADL(2,2) specification is found to be required to take into
account the persistence in the data and thereby remove residual autocorrelation
(specification 2). Specification 3 aims at parsimony and introduces indicator variables to
control for particularly large residuals (around 3 standard errors in size), despite which
some evidence of heteroscedasticity remains. Note that the dummies are (almost) the

same as those already found in Section 6.4 above. It appears from this last specification

417



that the interquantile range from the CP method (BISIQR) is a highly significant

explanatory variable, and enters lagged by two months. Thus, it is as if the CP data

‘anticipate’ movements in the Gallup data. This may be due to the sampling

particularities of both surveys.

TABLE 76: REGRESSIONS OF GALLUP IQR ON CP IQR, 1983m1-1997m1

1) (2) 3)
Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.
GLPIQR_1 | - - 0.265 *** 0.076 0.323 *** 0.070
GLPIGR 2 | - - 0.231 *** 0.073 0.179 *** 0.068
Constant - - 1.272 *** 0.230 1.245 *** 0.210
BISIQR 0.924 *** 0.019 -0.021 0.045 | - -
BISIQGR_ 1 | - B 0.054 0.043 | - B
BISIQR_2 - - 0.096 ** 0.046 0.125 *** 0.025
11993:11 |- - - - 0.895 *** 0.273
11985:2 B B B B 0.951 *** 0.276
11983:4 - - - - 0.963 *** 0.276
Diagnostics and Misspecification tests
Statistic P-value Statistic P-value Statistic P-value
R2 - - 0.48 - 0.57 -
Sigma 0.884 - 0.297 - 0.272 -
AR 1-5 34.558 [0.0000]** | 0.79934 [0.5890] 1.6817 [0.1173]
ARCH1-5 | 7.771 [0.0000]** 1.4467 [0.1910] 1.094 [0.3701]
Normality | 54.051 [0.0000]** | 7.41 [0.0246]* 2.6012 [0.2724]
Hetero 261.37 [0.0000]** | 0.91779 [0.5186] 1.5151 [0.1473]
Hetero-X 261.37 [0.0000]** 1.9145 [0.0156]* 2.9819 [0.0009]**
RESET 784.3 [0.0000]** | 0.084663 [0.7715] 0.82795 [0.3642]

NOTES: *, #* *** denote respectively significance at the 10%, 5% and 1% levels.

Thus, the results here suggest that measures of the dispersion of expectations derived

from qualitative surveys do appear to be informative to some extent, when the

benchmark considered is the analogous degree of dispersion derived from quantitative

data. These results contrast with those obtained by Batchelor (2006) in the US context

and provide grounds for somewhat greater optimism on the issue.
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6.6 Qualitative analysis of the expectations distribution
This section aims to give careful consideration to the structure of the distribution of

inflation expectations in order to contribute to a few outstanding debates.

Section 6.6.1 considers the issue of whether it is more appropriate to use the mean or the
median as a measure of inflation expectations derived from quantitative surveys. This
issue has attracted particular attention in the context of the US, given the greater

availability of such data for consumers there.

Section 6.6.2 introduces a new survey to be used in what follows, namely the Bank of
England / NOP Inflation Attitudes Survey. To our knowledge, this is the first study to be

making use of this recently developed survey for purposes of academic research.

Sections 6.6.3 and 6.6.4 provide new evidence on the extent to which consumers seem to
be forming their expectations qualitatively as opposed to quantitatively. This involves
stepping into a debate between Curtin (2006) and Bryan and Palmqvist (2006), the latter
authors arguing that there are good indications that expectations are formed qualitatively
to an important extent, and the former disagreeing. Section 6.6.4 will also consider the

influence of policy changes upon the distribution of inflation expectations.

Finally, Section 6.6.5 brings together some of the insights gained earlier to provide

observations on whether it is quantitative or qualitative surveys that are on the whole to

be preferred.
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6.6.1 A note on the choice between the mean and median of the distribution
Most authors working on US data sourced from the Michigan Survey choose to use the
median of the distribution rather than the mean as their preferred measure of inflation
expectations. This is due to the finding across a large number of studies of a positive bias
for the mean measure when comparing it to an aggregate price index, as noted by Bryan
and Palmqvist (2006). For instance, Mehra (2002) reports that the median inflation
forecasts of Michigan households are essentially unbiased over the period 1980q3-
2000q3, unlike the mean forecasts which overestimate inflation. A possible culprit for
this appears when considering the distribution of expectations in detail. Indeed, Curtin
(2006) notes that the distribution of the Michigan data presents a long upper tail which is
“likely to represent measurement errors” (see also Curtin, 1996); he further mentions the
“long standing debate” as to whether these observations should be treated as missing
data or considered to indicate a “/arge” expectation and truncated. Note that the
resolution of this debate also has an impact for appropriate indicators of second moments
—1i.e. a ‘pessimistic’ view of these observations would make the interquantile range more

appropriate than a standard deviation-based measure (Mankiw, Reis and Wolfers, 2003).

As has already been visible in some earlier plots, similarly “large” observations occur in
the Gallup quantitative expectations data. Indeed, some respondents have reported
expectations of over 20% when the maximum inflation rate attained over the Gallup
sample period is 11.2% (in January 1982). Figure 124 provides an example of this

phenomenon for December 1992. Whereas the underlying CPI inflation at the time was
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2.6%, a small proportion of respondents nonetheless reported an expectation of inflation

over 20%.
FIGURE 124: GALLUP EXPECTATIONS DISTRIBUTION, 1992mM12
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Is this observation likely to be of consequence? To explore the question, we plot the time

series of the proportion of respondents falling in the “large” bins of the distribution

reported by Gallup in Figure 125.

421



FIGURE 125: TIME SERIES OF ‘LARGE’ GALLUP EXPECTATIONS RANGES
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As can be seen, with the exception of the “11 or 12%” category, these large expectations
attract a small (typically under 2%) and — crucially — almost constant share of the ‘vote’.
The variation of the “11 or 12%” category is quite reasonable, as it becomes significant
precisely when underlying inflationary behaviour justifies it (the early 1980s and the
Lawson boom period). The relative constancy of these categories means that even in the
extreme case that they represent pure noise, their impact on the mean would be mostly
limited to a level difference relative to the median and both series would exhibit the same
time series behaviour. This is in fact the finding highlighted by Curtin (2006) for the
Michigan data: over the period 1978m1-2005m8 the mean was about one percentage

point higher than the median, but both series displayed a time series correlation of 98%.
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The extent to which these observations reflect noise rather than genuine economic
behaviour is debatable. The relative constancy of response proportions in these categories
despite large changes in inflation across the sample would seem to suggest that these data
points are not particularly informative. At the same time, it is not inconceivable that the
private consumption bundle of an individual is hit by a level of inflation well above that
of the headline index (e.g. due to particular healthcare costs). It is difficult to make a
more precise statement in the absence of individual-level data. In any event, this does not

seem to be of consequence for our purposes.

6.6.2 Introducing the Bank of England / NOP Survey
In November 1999, the Bank of England initiated a survey of public attitudes to inflation
in association with market research firm NOP, which included it in its regular Omnibus
surveys. The survey concerns perceptions and expectations of inflation and interest rates,
as well as the public’s general understanding of the monetary policy framework in the
UK. The frequency of the surveys is quarterly (February, May, August and November);
some additional questions on dimensions unlikely to experience short-run shifts in

opinion are asked on a yearly basis in the February survey.

The surveys are carried using a random location sample designed to be representative of
all adults in Great Britain, and interviewing is carried out “face to face” in homes. The
sample size of the quarterly surveys is about 2,000, whilst it is almost double that for the
annual surveys in February. The raw data are weighted to match the demographic profile

of Great Britain as a whole (see Bank of England, 2001-2005 for details).
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The questions of most direct interest for our purposes are questions 1 and 2 of the survey,
concerning inflation perceptions and expectations, respectively. These are listed in Table

77.

TABLE 77: BANK OF ENGLAND / NOP SURVEY, QUESTIONS 1 AND 2

Q.1 Which of these options best | Q.2 How much would you expect
describes how prices have changed | prices in the shops generally to
over the last 12 months? change over the next 12 months?
Gone down Go down

Not changed Not change

Up by 1% or less Up by 1% or less

Up by 1% but less than 2% Up by 1% but less than 2%

Up by 2% but less than 3% Up by 2% but less than 3%

Up by 3% but less than 4% Up by 3% but less than 4%

Up by 4% but less than 5% Up by 4% but less than 5%

Up by 5% or more Up by 5% or more

No idea No idea

The BOE/NOP survey thus offers respondents a set of ranges for inflation to choose
from. The median is then computed on the basis of this information, assuming that
responses are uniformly distributed within bands. In this respect, the survey is quite
different from its Gallup counterpart, which used an open-ended question but reported

distributional information in “range format”.

Figure 126 plots the median expectation at the time the survey was conducted against the
actual inflation rate at that time, as measured alternatively by the RPIX (the retail price
index excluding mortgage interest payments) and the HICP (harmonised index of

consumer prices). The data were obtained from the Office of National Statistics (ONS).
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FIGURE 126: BOE/NOP EXPECTATIONS AT TIME SURVEYED VS PRICE INDICES
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The interest of considering both of these measures of inflation is that they respectively
represent the former and present measures used in the UK’s inflation targeting
framework. The impact of this framework on the distribution of inflation expectations is
considered further below (Section 6.6.4). For now, we simply note that the median
expectation has been much closer to the RPIX than to the HICP in the sample made

available by these surveys.

Figure 127 reproduces this exercise in the case of the BOE/NOP median perceptions. As

can be seen, the plot is extremely similar to that obtained for expectations, and the same

broad observations hold.
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FIGURE 127: BOE/NOP MEDIAN PERCEPTIONS VS PRICE INDICES
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The similarity between both plots is not a surprise. Bank of England (2005) already noted
that both median series moved closely together, and that indeed the distributions
underlying both questions were themselves similar. Figure 128 explores this by plotting
for each survey range, the absolute difference between the proportion of respondents
expressing an expectation in that range and the proportion expressing a perception in that

range, averaged over the full sample 1999q4-2005g4.
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FIGURE 128: AVG. ABSOLUTE DIFFERENCE, EXPECTATIONS - PERCEPTIONS
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NOTE : only actual answers were considered when computing these percentages; in other words, ‘don’t
know’ responses were excluded and actual answers reweighted to sum to 100.

As can be seen, the difference between perceptions and expectations in a common range
is very small on average — 2% points of difference or less for most options. The
categories in the range 0-2% constitute an exception by exhibiting slightly larger
differences. Further comments will be made on this matter below (Section 6.6.4). For
now, suffice it to say that this finding is consistent with that already highlighted for the
EC Consumer Survey data (Section 2.2 in this chapter) and suggests a rather adaptive
behaviour on the part of consumers — who seem to project perceptions into the future

when forming expectations, to a large extent.
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6.6.3 Studying the pattern of “don’t know” responses across surveys
The literature has so far paid no attention to the significance of the proportion of
respondents choosing “don’t know” answers when asked for their inflation expectations.
Prima facie, this lack of attention is difficult to justify given the “popularity” of this
response over the last twenty years of data, as recorded by both the Gallup and the Bank

of England / NOP quantitative surveys and displayed in Figure 129.

FIGURE 129: ‘DON’T KNOW’ ANSWERS, GALLUP AND BOE/NOP SURVEYS
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As can be seen, the proportion of “don’t know” responses is very significant in both
surveys — with a minimum of 10% in the BOE/NOP survey and a maximum of over 25%

in the Gallup survey. The mean value of the proportion of respondents choosing this
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category is 19.2% for the Gallup survey and 13.8% for the BOE/NOP survey over their
respective full samples.
The real surprise however comes when contrasting these time series with the EC

Consumer Survey’s “don’t know” category. The latter is plotted in Figure 130.

FIGURE 130: ‘DON’T KNOW’ ANSWERS, EC CONSUMER SURVEY
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Two things are immediately obvious when considering the plot:

1. There are considerably fewer ‘don’t know’ responses to the expectations question

of the EC Consumer Survey relative to those in the Gallup and BOE/NOP

surveys
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2. There are a series of important peaks in the data that require explanation

We now deal with both issues in turn.
Table 78 presents the means of “don’t know” response proportions for the full sample of
each of the surveys. We also present the results for two sub-samples of the EC Consumer

Survey in order to match as closely as possible the Gallup and BOE/NOP samples.

TABLE 78: ‘DON’T KNOW’ ANSWERS, BY SURVEY AND SAMPLE PERIOD

S Sample Mean of “Don’t Know”
responses (%)
Gallup 1982m1-1997m1"™’ 19.2%
Bank of England / NOP 1999g4-2005q4 13.8%
1982m1-1997m1"* 3.79%
EC Consumer Survey 1999m11-2005m7 4.78%
1980m2-2005m7""' 4.28%

As can be seen, ‘don’t know’ responses to the EC Consumer Survey represent less than
20% of the proportion collected in the Gallup survey and less than 35% of the proportion
collected in the BOE/NOP survey over comparable samples. This is clearly a very

significant difference.

Are these observations robust to the choice of country? Sweden is the only other country
for which we have both quantitative and qualitative survey data on consumer
expectations. However, we were only able to obtain data on the “don’t know / don’t want
to give an answer” category of the SCB/GfK survey for the months of October 2005-

January 2006. The proportion of responses in this category ranged from 6.7% to 9.9%

9 With gaps: 1982m4, 1982m7-m12
"0 With gaps: 1982m4, 1982m7-m12
! With gaps: 1980m3, 1980m4, 1981m10.
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and averaged 8.7% over those four months. This is in stark contrast with the proportion
of “don’t know” responses in the EC Consumer survey which averaged 0.88% in the year
to July 2005 (our last data point). This represents only about 10% of the proportion

collected in the quantitative survey, thereby confirming our results for the UK.

In light of this, we formulate the hypothesis that the general public (or at least a
proportion thereof) forms expectations of a qualitative nature to a certain extent. Thus,

the public may have a “rough view” of inflation — perhaps thoughts of the type:

*  “[ expect inflation to be in the range 0-4%"; or

*  “Inflation over the coming year should be roughly the same as it is now”, without
necessarily having a very clear numerical idea of what the inflation numbers

currently are.

Such individuals may be able to distinguish the rough ‘steps’ of an ‘inflation staircase’
(e.g. low, medium, high or very high inflation) and associate certain numbers or ranges
of numbers with these concepts; indeed, they may even adapt their behaviour to the
broad “regime” they perceive to be in. However, if a survey seeks to elicit information
that is more “defined” or “precise” than the way it is cognitively conceptualised by these
sections of the public, it may lead them to turn to the “don’t know” option as a form of

escaping the question. This is not implausible for either the Gallup survey (which takes
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an open-ended question approach) or the BOE/NOP survey (which provides rather

narrow sub-ranges to choose from what is also a relatively narrow range overall).

Of course, the proportion of “don’t know” answers in surveys depends on the instructions
given to pollsters regarding how much probing they should apply in an attempt to get a
defined answer. The size of the phenomenon observed nonetheless suggests its
robustness, as well as the fact that it was observed both for the UK and Sweden.
Furthermore, Bryan and Palmgqvist (2006) had already highlighted certain qualitative
features of the Swedish expectations distribution, although they did not examine the
proportion of “don’t know” responses. We will consider their arguments and this

hypothesis further below.

We now turn to the six peaks that are so clearly visible in Figure 130 for the proportion
of “don’t know” responses in the EC Consumer Survey. They correspond to the months
of June 1983, May/June 1987, March/April 1992, January/June 1997, January/June 2001
and April/May 2005. In fact, these peaks identify clearly and precisely each of the six
general election periods that the United Kingdom has known over the sample period,
since 1980. Figure 131 makes this point by indicating the actual months in which each of

these elections were held.
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FIGURE 131: EC SURVEY ‘DON’T KNOW’ ANSWERS & UK GENERAL ELECTIONS
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This is clear evidence that, in the mind of the public, inflation uncertainty is to some
extent linked to the political cycle. It is intuitive that the greatest uncertainty was faced
when Labour won the 1997 election — a switch from the series of Conservative
governments that had held power since 1979. Accordingly, this is associated with the
largest increase in the “don’t know” response proportion by far. Table 79 presents the

data in greater detail, highlighting the months in which general elections were held.
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TABLE 79: GENERAL ELECTION EFFECTS, ‘DON’T KNOW’ RESPONSES

Election Time % Don’t Know Election Time % Don’t Know
1982m11 3 1996m11 6.2
1982m12 3 1996m12 7.8
1983m1 4 1997m1 8.4
1983m2 3 1997m2 10.1
1983m3 5 1997m3 14.3
9th June 1983 | 1983m4 5 1st May 1997 | 1997m4 15
1983m5 5 1997m5 10
1983m6 7 1997mé6 10.5
1983m7 3 1997m7 7.1
1983m8 4 1997m8 6.2
1983m9 3 1997m9 4.9
1987m1 6 2001m1 10.3
1987m2 5 2001m2 8.1
1987m3 6 2001m3 7.6
1987m4 4 2001m4 8.5
11th June 1987 | 1987m5 6 7th June 2001 | 2001m5 5.6
1987m6 9 2001m6 8.3
1987m7 4 2001m?7 5.1
1987m8 4 2001m38 7
1987m9 3 2001m9 4.9
1992m1 4.3 2005m1 3.68
1992m2 33 2005m2 4.69
. 1992m3 7.8 2005m3 4.84
9th April 1992 1992m4 77 S5th May 2005 2005md 513
1992m5 39 2005m5 5.12
1992mé6 4 2005m6 3.84

A number of hypotheses remain open as to what the public may be reading in the

relationship between inflation and the possibility of change in the governing party. Does

the associated increase in agnostic responses reflect hesitation as to what type of fiscal

policy will be pursued? Or rather, does the public fear a change in monetary policy? It is

also possible that the figures simply reflect ‘noise’ around the election rather than an

actual thought process. This uncertainty makes it difficult to provide additional

interpretation.
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An example where such distinctions matter for interpretation arises when considering the
last election. The peak in ‘don’t know’ responses associated with it was the weakest of
this series of six. A proponent of the current monetary policy system of operational
independence and inflation targeting may wish to claim that these institutional
innovations have reduced the role of ‘politics’ in the determination of inflation, and that
this is perceived by the public. However, the weak peak may also plainly be reflecting a

low degree of uncertainty surrounding the last election.

The answer to such questions depends on the understanding of the current monetary

framework by the public; this issue is considered in the next section.

Before turning to other aspects, however, we propose to check whether such a
relationship between the “don’t know” category and elections cannot also be found in the
other surveys available to us. Figure 132 explores this in the case of the Gallup and Bank

of England / NOP data; the dates of general elections are marked by vertical lines.
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FIGURE 132: QUANTITATIVE ‘DON’T KNOW’ ANSWERS & UK ELECTIONS
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The results are very different from those found using the EC Consumer Survey data for
the UK, as no relationship between elections and the “don’t know” proportions can be
found in these alternative British surveys. As a further check, we carry out the same
exercise for quantitative data collected by the Michigan Survey Research Centre on a
sample of US consumers. Figure 133 plots the relevant response proportion and

highlights the months of US Presidential Elections.
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FIGURE 133: US SRC “DON’T KNOW” ANSWERS & US PRESIDENTIAL ELECTIONS
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Again, it does not appear possible to make a strong case on the basis of these data for the
relationship between elections and uncertainty in inflation expectations, as reflected by

the “don’t know” category. The data make two interesting points nonetheless.

Firstly, the “don’t know” answers collected in the Michigan Survey and presented in
Figure 133 are really of two types: first, a “Don’t know, NA” category is present,
translating the absence of any indication regarding future inflation and presumably
complete uncertainty on the part of the respondent; second, the respondent can answer
that he/she expects prices to go up, but is unable to tell by how much. This second
category constitutes by far the overwhelming majority of don’t know answers. Indeed,

over the period between August 1987 and January 2006, the first category has only
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collected an average of 1% of survey responses, whereas the second has collected 7.8%
on average. This second category of “don’t know” answers may well concern
respondents who are able to express a qualitative view about inflation, and would quite
possibly be able to give further qualitative precisions (such as “up by a lot” or “not very
much”) but are uncomfortable with providing a specific number. Such an interpretation is
consistent with the argument made above and the finding that qualitative surveys seem to
have a much lower incidence of “don’t know” answers than their quantitative

counterparts.

Secondly, Figure 133 shows that the proportion of “don’t know” responses collected by
the Michigan Survey Research Centre appears to have increased steadily over the
Greenspan era (August 1987 — January 2006). The data for the category “Up, Don’t
Know By How Much” display nearly identical time series features as the aggregate
presented in the figure. This may perhaps be a consequence of the period of relative price
stability presided over by Alan Greenspan, and would seem to fit with his view that
“Price stability means that expected changes in the average price level... do not

. . . . . 142
materially enter business and household financial decisions > ™.

Finally, we notice that the election effect has so far been invisible only on data arising
from quantitative surveys. To check whether one would be justified in generalising this
observation, Figure 134 considers the “don’t know” response proportions of the
qualitative EC Consumer Survey data in all the other countries in our sample, marking

with vertical lavender lines the months in which general elections were held.

'42 Monetary Policy Report to Congress, February 21, 1989.
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FIGURE 134: EC CONSUMER SURVEY, “DON’T KNOW” ANSWERS & ELECTIONS
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NOTE: Vertical lavender lines mark the months in which general elections were held. France is an
exception due to the peculiarities of its political system: lavender lines mark Presidential elections, whilst
orange lines mark legislative elections.

As can be seen, it is possible to find some association between elections and inflation
uncertainty as measured by the proportion of “don’t know” responses for all of these
countries (except perhaps on the limited Swedish sample). It is unclear why this finding
is not replicated in the quantitative data samples we have considered. It could be related
to a difference in the cognitive processes deployed when answering quantitative
questions as opposed to the qualitative questions. It may be also due to a specificity of
the EC qualitative question, which is expressed relative to the past 12 months, whereas
the quantitative data employed here are elicited in absolute terms. The divergence could
also be related to the way in which the Gallup and BOE/NOP data were collected (e.g.
probing procedures) and to a perception in the US that the inflation process is largely out
of the politicians’ hands. In any event, this constitutes a new and puzzling result. Its
resolution would certainly benefit from the consideration of similar data for other

countries.
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6.6.4 “Zero barrier”, “digit preferences” and the impact of inflation targeting
A review of previous empirical work and definition of our hypotheses
In a recent paper, Curtin (2006) highlights two phenomena that can be observed in the
US distribution of consumer inflation expectations, derived from the survey data
collected by the University of Michigan’s Survey Research Centre (SRC). This
distribution is computed from all the individual responses to the monthly surveys carried
out from January 1978 to August 2005 and is reproduced as Figure 135, covering around

200,000 observations.

FIGURE 135: US, MICHIGAN SURVEY; EXPECTATIONS DISTRIBUTION, 1978-2004
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Source: Curtin (2006), Chart 1, p. 25.

First, Curtin (2006) notes a concentration of responses around zero. Over the sample
period, only 3% of observations related to an expectation of deflation, whilst 18% of all
respondents chose zero inflation. This truncation effect is not a product of averaging
across surveys, as Curtin shows that it holds true both for 1980 (when inflation

expectations reached their peak) and for 2001 (their lowest point). Curtin suggests a
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number of potential explanations for this “zero barrier” including: psychological aspects;
a belief on the part of consumers that the underlying probability distribution is
discontinuous at zero; or simply a rounding effect when consumers expect a very low

rate of inflation.

Second, Curtin highlights a phenomenon of “digit preference” for certain numerical
values, such as 0, 5, 10, 15 and so on until 50. This has frequently been observed in the
results of open-ended numerical questions, irrespective of the subject (Baker, 1992;
Edouard and Senthilselvan, 1997). On the other hand, the prevalence of digits such as 3,
7, 13 and 17 may be to some extent an artefact of the coding of range responses (e.g. “0

to 5%”) implemented by the SRC.

Interestingly, Bryan and Palmqvist (2006) make similar findings when considering the
distribution of the Swedish SCB survey over the period 1979q1-2001lm12 and report
concentrations of responses around 0, 5 and 10% especially, and to a lesser extent around
other points. Figure 136 reproduces their comparison of the Swedish and US

distributions over the sample periods considered.
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FIGURE 136: DISTRIBUTION OF INFLATION EXPECTATIONS, US & SWEDEN
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Source and notes: Bryan and Palmqvist (2006), Figure 10, p.25. The US distribution is based on the
Michigan SRC survey over the period 1978-1999.

Bryan and Palmgquvist interpret these findings in terms of the existence of “focal points” in
the distribution, defined as points at which the proportion of responses is greater than that
for the integer responses immediately above and below them. The authors hypothesise
that this is a consequence of respondents forming “qualitative expectations”, an idea that
was examined in a different context above, in Section 6.6.3. We note however that Curtin
(2006) disagrees strongly with this idea, seemingly on the grounds that it would imply
that qualitative expectations hold wherever digit preferences have been observed — for

income, assets, prices etc. We reconsider this debate further below.

When examining the stability of the focal points identified month by month, the authors

find that those associated with the values 0%, 5% and 10% appear to be stable, whereas

443



others shift as inflation regimes change (e.g. from a focal point at 3% early in the sample
to one at 2% in the last inflation regime). Even if a particular point can be described as a
focal point throughout the sample, the proportion of responses it attracts can change

dramatically across inflation regimes, as illustrated in Figure 137.

FIGURE 137: SWEDISH INFLATION EXPECTATIONS ACROSS REGIMES
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Source: Bryan and Palmqvist (2006), Figure 12, p.30.

The enormous jump recorded for response proportions relating to zero inflation
expectations is not mirrored in the US data despite a similar inflation history, and is
explained by the authors as a consequence of policy. Concretely, the authors credit the
inflation targeting objective of the Riksbank centred at 2% for this development, and

explain the popularity of the “zero” response relative to the “2%” option as a
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consequence of a greater understanding by the public of the objective of “price stability”

than of the specific inflation target.

This review of past empirical results therefore suggests a number of hypotheses that can
be analysed in the context of the UK using the Gallup and BOE/NOP surveys. These
concern:
1. The presence of a “zero barrier” in the distribution of expectations.
2. The presence of “digit preferences” and the interpretation of the latter in terms of
the formation of “qualitative expectations”.
3. The influence of the “inflation regime” on the distribution of expectations,
notably in what regards the location and popularity of potential focal points.
4. The influence of policy — and in particular inflation targeting — on the distribution

of inflation expectations.

Examining the hypotheses in light of the Gallup and BOE/NOP surveys

We first consider the results relating to the Gallup survey (introduced in Chapter 1),
which runs monthly from January 1982 until January 1997, with some gaps in 1982 '*,
The survey elicits inflation expectations for the coming 12 months on the basis of an
open-ended question. In addition to providing the ‘true mean’ obtained from these
individual data points, Gallup summarised the distributional dimension of the results in
its publication by classifying the answers in 10 categories, which we detailed in Table 73
earlier (page 391). It is notable that those categories do not include a ‘deflation’ option.

Thus, the presentation of the results chosen by Gallup — no doubt motivated by the high

'3 The gaps concern the following months: 1982m4, 1982m7-m12
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inflation environment in which the survey was started — implies by itself a truncation at
zero, and if the results discussed above for the US and Sweden are robust, we should
expect to see an even more significant “zero barrier”, if anything.

Figure 138 explores this issue by averaging the proportions of responses falling in each
bar chart bin, and splitting the sample in two to present results for the sample years in the

1980s and the 1990s separately.

FIGURE 138: AVERAGED GALLUP EXPECTATIONS DISTRIBUTION, 1980s & 1990s
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As would be expected, the inflation distribution shifts leftwards when considering the
inflation “regime” of the 1990s. However, as can be seen, there is no sign of a “zero
barrier” in this survey despite the truncation implied by the presentation, not even in the
relatively low inflation period of the 1990s. Neither is there very compelling evidence of
focal points. Only the category “15-20%” would correspond to Bryan and Palmqvist’s
definition of the concept over both periods, whilst the category “9-10%” emerges as a
possible “focal point” in the 1990s. A reason for the notable difficulty in detecting such

points here is the presentation of the data, grouping two percentage points in inflation per
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bin. However, the focal point findings of the previous authors are so extreme that even
this presentational difference should not mask such a phenomenon, were it to exist in the

underlying data.

We now perform a similar exercise by presenting the average response proportion in
each of the bins of the BOE/NOP survey in Figure 139. Unlike the other surveys
considered here, the BOE/NOP survey is not based on an open-ended question, but
instead asks respondents to choose from a discrete set of numerical categories to state

their expectations of inflation (see Section 6.6.2).

FIGURE 139: AVERAGE BOE/NOP EXPECTATIONS DISTRIBUTION, 1999Q4-2005Q4
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Here again, it is not possible to find compelling evidence of a “zero barrier”, although the
category would be marginally classified as a focal point in Bryan and Palmqvist’s
definition. The category “5+%" also has the characteristics of a focal point, but given

that it represents a de facto truncation this may not have any particular significance.
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Thus, there appears to be preciously little evidence in the UK for either a zero barrier or
the focal points which feature so prominently in the US and Swedish surveys previously

analysed in the literature.

One candidate explanation for such a remarkable difference relates to survey
methodology. It might be thought that “probing” procedures may be more or less strict
for different surveys. Thus, in “lax” surveys, respondents would be able to choose a
“don’t know” option relatively easily, whereas in “strict” surveys respondents would be
probed further until a defined answer is obtained. For instance, it is known that in the
case of the Michigan Survey “whenever a respondent would give a range response, it
was always probed for a more exact point estimate” (Curtin, 2006). Thus, it may be
thought that particularly intense probing would result in a squeeze of the “don’t know”
category and that respondents that may have wished to resort to that option choose
instead a “round” or “focal” number to reflect their uncertainty or lack of precise
knowledge of the situation. Of course, there may be other reasons behind different “don’t
know”/focal point answer trade-offs; “cultural” factors may even be at play (e.g. in terms
of the degree of preference between an “imprecise” focal answer and the “don’t know”
category). However, irrespective of the exact causality, the question of the relationship
between the “don’t know” category and the presence of focal points remains of
relevance. Table 80 presents the proportion of “don’t know” responses collected in the
various surveys considered. For Sweden, only a very short and recent sample was

available.
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TABLE 80: US, UK, SWEDEN % OF “DON’T KNOW” RESPONSES

Mean of “Don’t Know”

Country Survey Sample Reonle)
% Gallup 1982m1-1997m1'™ 19.2%
Bank of England / NOP 1999g4-2005q4 13.8%
L e 1982m1-1997m1 5.9%
US| Michigan SRC 1997m1-2005m9 11.7%
Sweden | SCB/GfK 2005m10-2006m1 8.7%

As can be seen, the UK quantitative surveys do tend to have relatively large numbers of
respondents in the “don’t know” category. This is despite the fact that the BOE/NOP
survey “helps” respondents by offering them a number of pre-defined inflation ranges to
choose from and covers a period of low inflation uncertainty. The contrast between the
Gallup survey and the Michigan survey over the period 1982m1-1997ml is particularly
striking, with the Gallup “don’t know” proportion being over three times that of its US
counterpart (despite the fact that the Gallup sample concerned employees exclusively,
which might have been thought to be a “better informed” group than “consumers” as a
whole). Thus, there may be some merit to the argument that the clear presence of focal
points in the US and Sweden is not unrelated to smaller “don’t know” categories, which
may in turn be reflecting differing survey procedures. However, the amplitude of the
phenomenon in the US and Sweden suggests that other forces are at work, and that this

constitutes at best a small explanatory contribution.

We now turn to an examination of the impact of policy on the distribution of inflation

expectations.

' With gaps: 1982m4, 1982m7-m12
'4> The average figures provided concern both the “Up, Don’t know how much” and “Don’t Know, NA”
categories
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Monetary policy and the distribution of inflation expectations

As already noted earlier, Bryan and Palmqvist (2006) interpreted their findings for the
Swedish expectations distribution as a result of the policy framework in place. The
authors argued in particular that this may be the reason behind the large difference
between the US and Swedish surveys regarding the proportion of people expecting zero
inflation. Indeed, this proportion is over three times as large in Sweden as it is in the US
over the last sub-sample considered by the authors (1991-1999) whereas it was broadly
comparable in earlier periods. The key difference in policy emphasised by the authors is
the explicit inflation targeting system in place in Sweden. This framework can be traced
back to a decision of the Governing Board of the Riksbank on 14 January 1993
establishing a CPI inflation target of 2 per cent a year with a tolerance interval of +1

percentage point, from 1995 onwards (Berg, 1999).

When considering this conjecture, it appears especially interesting to examine the British
experience in some detail, given the status of the country as an early and notable inflation
targeter. Table 81 provides an overview of key dates in recent British monetary policy

history.
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TABLE 81: KEY DATES IN UK MONETARY HISTORY

Date Description

First inflation target — rate of annual RPIX inflation of 1-4%. Bank
asked to assess inflation prospects every quarter in independent

08/10/1992 report. Government objective for inflation to be in lower half of
range by end of that Parliament.

14/06/1995 Chancellor of the Exchequer in Mansion House speech announced an
inflation target of 2.5% or less as measured by RPIX.

06/05/1997 Bank of England given operational independence and creation of

MPC announced.

Chancellor of the Exchequer in Mansion House speech outlines remit
12/06/1997 for the MPC’s symmetrical target of 2.5% annual RPIX inflation and
system of accountability.

01/06/1998 Bank of England Act comes into force.

Chancellor of the Exchequer’s Budget speech announces
09/04/2003 Government’s intention to switch to an inflation target measured by
the Consumer Price Index (also known as HICP).

10/12/2003 Chancellor announces switch of inflation target to 2% annual change
as measured by Consumer Price Index (also known as HICP).

SOURCE: Bank of England, http://www.bankofengland.co.uk/monetarypolicy/history.htm

We will now consider whether there is any visible effect of these policy changes on the
distribution of expectations. Figure 140 (Appendix II) presents the distribution of
expectations for the Gallup data for the month of January in the years 1992-1997; Figure
141 (Appendix II) carries out the same exercise for the BOE/NOP responses in the first

quarter of the years 2000-2005.

The most striking conclusion from these figures is the lack of any special importance
attached to the “zero inflation” category, much unlike the Swedish experience. This is
despite the UK arguably constituting a model student in the implementation of an
inflation targeting system with price stability at its heart and the attached communication

strategy. Thus, if policy is having any “direct” influence on the UK distribution of
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expectations, it is certainly not by making the public equate “price stability” with zero

inflation. We now consider the plots in greater detail.

The only notable evolution in the expectations distributions presented in Figure 140 is
the switch in the mode from “5 or 6% to “3 or 4% that takes place in the second half of
1992; the rest of the plots essentially show fluctuations in the salience of the mode but no
major changes otherwise. In particular, there appears to be no significant reaction in the
switchover from a range inflation target to a symmetrical point target of 2.5% in June
1995; indeed, the mode of the distribution overshoots this in both the 1996 and 1997
plots. Similar qualitative findings apply for the expectations distributions shown in
Figure 141 relating to the BOE/NOP survey. The mode is located at “2 to 3%” and the
distribution appears to be stable around it over the period. This is consistent with the
RPIX inflation target of 2.5%. However, there is no sign that the switch to a 2% HICP

target had any effect on the distribution.

It now seems appropriate to reconsider a finding made in Section 6.6.2. In Figure 128
(page 427) we highlighted that for any given inflation range offered as a possible choice
to respondents of the BOE/NOP survey, there was little difference on average between
the proportion of respondents choosing that range as reflecting their perception and the
proportion choosing it as reflecting their expectation. This was consistent with an earlier
finding made in Section 2.2 on EC Consumer Survey data, and seems to suggest a largely
adaptive/extrapolative behaviour on the part of consumers in the formation of

expectations. However, Figure 128 showed that the largest differences between
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perceptions and expectations could be found in the range of 0-2%. Could this be perhaps
interpreted as a manifestation of the anchoring effect of the inflation target on
expectations towards price stability (e.g. perceiving 4% inflation, but believing the

inflation target and therefore forming an expectation in its range)?

Figure 142 studies this hypothesis in greater detail, focusing on the inflation ranges most
relevant given an inflation target of 2.5% for most of this period (and 2% since
December 2003). As can be seen in the uppermost panel, the proportion of respondents
expecting inflation to be in the range 1-2% has consistently exceeded that perceiving
inflation in this zone. However, the same is only marginally true of the range 2-3%,
where the anchoring might have been expected to be the strongest. The real surprise,
however, concerns the proportion of respondents perceiving or expecting zero inflation.
Whereas Bryan and Palmqvist’s (2006) suggested that people took inflation targeting to
mean “price stability” in the very literal sense of “zero inflation”, the bottom panel of the
figure shows that there has consistently been a higher proportion of people currently

perceiving zero inflation than expecting it.

All in all, the evidence of an anchoring effect going beyond the inertia delivered by

adaptive/extrapolative expectations is not compelling.
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BOE/NOP PERCEPTIONS/EXPECTATION BY INFLATION RANGE

FIGURE 142
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The UK data are therefore consistent with a situation in which the public has come to
expect inflation to be in a relatively low range — about 80% of the views expressed fall in
the 0-4% range. There does not seem to be any direct “magic” about the operation of the
inflation targeting framework other than the fact that it creates low and stable inflation, to
which the public “gets used to” in a predominantly adaptive manner; this is of course not
unexpected given our earlier findings and is consistent with the understanding of

inflation expectations reached earlier (for example, in Section 2.1.3 or Section 6.2.2).

This contradicts the conclusion of Bryan and Palmqvist (2006) and motivates a re-

examination of the logic leading to it:

1. The authors sought to explain the much greater popularity of the “zero inflation”

focal point over the period 1991-1999 in Sweden relative to the US.

2. They noted that this difference arose “despite the fact that the nations followed

the same inflation trend over roughly the same period”"*;

3. thus, this would “suggest that the findings are a consequence of a changed

policy”™” and in particular that “inflation targeting in Sweden has substantially

. . . . . 148
increased the proportion of Swedes who ignore inflation™ ™.

'4¢ Bryan and Palmqvist (2005), p.29.
"7 Bryan and Palmqvist (2005), p.29.
'8 Bryan and Palmqvist (2005), p.31.
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Essentially, the second step of their reasoning is correct but masks an important
development in Swedish inflation over the period, which in turn implies that their third

step does not follow.

Figure 143 plots CPI inflation (all items) in Sweden, the US and the UK over the period

of concern (1991-1999):

FIGURE 143: US, SWEDEN AND UK, 1991-1999 CPI1 INFLATION

O

T T T T T
1991m1 1993m1 1995m1 1997m1 1999m1

Swedish CPI Inflation
————— US CPI Inflation

UK CPI Inflation

As is clear from the plot, Swedish CPI inflation has been inferior to that in the other two
countries from the end of 1994 onwards. It has taken values close to zero and has even
moved into the area of deflation at several points. Such a period of low inflation/deflation

is an important development; indeed, actual deflation is a rather unusual event, and leads
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to the suspicion that expectations should be affected proportionately. This is not
highlighted in Bryan and Palmqvist (2006), as the authors are instead considering core
CPI inflation for Sweden, which shows broadly the same qualitative characteristics but
does not actually move into negative territory. The core CPI measure in Sweden
(UND1X) excludes mortgage rates, as well as the direct effects of changes in indirect
taxes and subsidies. However, an important reason for the behaviour of actual CPI at the
end of 1998 and the beginning of 1999 was an easing of monetary policy, with the
consequence of lower interest expenditure for households; this took place in the context
of a number of “eye-catching media headlines on the threat of deflation” (Sveriges
Riksbank, 2003). This may well be the reason for the dramatic increase in “zero
inflation” responses observed, rather than any direct linkage to the policy regime. This

interpretation would then make the US, Swedish and British findings consistent.

The existence of focal points is evident in the data for the US and Sweden. It remains a
puzzle why this is not also the case of the United Kingdom. A partial explanation may be
provided by the survey methods employed or more generally the posited trade-off with
the “don’t know” category, as already discussed. A more complete explanation may
perhaps involve the notion of British consumers being relatively better informed about
inflation — at least those respondents who provide an answer other than “don’t know”.
Indeed, some arguments in this direction relating to specificities in labour and housing
markets were already presented in Section 5.6. Further distributional evidence for the UK

and other countries would be invaluable in shedding light on this peculiarity.
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6.6.5 On the comparative advantages of quantitative and qualitative surveys
This study has examined many types of survey data, which can be broadly categorised as
follows:

1. Qualitative survey data (EC Consumer Survey)
2. Quantitative survey data
a. Collected on the basis of open-ended questions (Gallup data for the UK;
Michigan SRC data for the US; SCB/GfK data for Sweden)
b. Collected on the basis of “range” options offered to respondents
(BOE/NOP data for the UK)
Very few studies have considered qualitative and quantitative survey data on inflation
expectations in a comparative light. The evidence collected as part of this research allows

us to make some new remarks regarding the relative desirability of both types of data.

The appeal of quantitative data is obvious. The data sought are obtained directly from
survey respondents, thereby by-passing the potentially hazardous process of
quantification of qualitative survey data (see Chapter 1), which may well introduce

measurement error. However, two caveats to this argument need to be emphasised.

First, not all types of quantitative data can be considered ideal. McFadden et al. (2004)
notably emphasise the importance of the cognitive processes taking place when
respondents answer a survey. Indeed, it appears that respondents extract information
from the survey questionnaire itself when providing their answers. This is particularly

visible in the “bracketing effect”, a well-established phenomenon in the psychology and
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survey research literature (e.g. Schwarz et al., 1985; Schwartz et al., 1998; Menon et al.,
1997; Winter, 2002). The “bracketing effect” occurs in situations where respondents are
asked to provide their perceptions/expectations by choosing among predefined ranges
(e.g. inflation will be “0-1%”, “1-2%” etc.). Such an elicitation procedure is deployed in
the Bank of England / NOP survey, for instance (see Section 6.6.2). The problem with
such an approach is well summarised by Sudman et al. (1996):

“Respondents assume that the range of response alternatives reflects the researcher’s
knowledge of or expectations about the distribution of behaviour in the ‘real world’.
Thus, response alternatives in the middle of the range would reflect ‘average’ or
‘typical’ behavioural frequency whereas the extremes of the scale would correspond to
the extremes of the distribution”.

McFadden el al (2004) experimented with a number of treatments to elicit perceptions on
the proportion of Americans that would be admitted to a nursing home (low-bracket
range, high-bracket range and open-ended question) in the context of the AARP
Retirement Perspectives Survey; their results confirm the significance of the bracketing

effect. The extent to which such an effect would impact the BOE/NOP survey is unclear

a priori, but these arguments certainly suggest treating its results with some caution.

Second, caveats apply even in the case of quantitative surveys relying on open-ended
questions. A counter-argument that is often made in certain statistical institutes is that
consumers are too unsophisticated a group to answer quantitative questions'®. This
position is much too strong — the Gallup data, the BOE/NOP survey and the SCB/GfK
survey have all provided useful information in this study. Notwithstanding this, as we

have seen in previous sub-sections, a strong case can be made to support the hypothesis

' Indeed, we understand that this argument has currently resurfaced in the debate between the European

Commission and national statistical agencies as to whether to continue the pilot project of collecting
quantitative data on inflation perceptions and expectations.
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that consumers form qualitative rather than quantitative expectations to a large extent.
Indeed, Section 6.6.3 emphasised the novel result that “don’t know” responses are
considerably more widespread in quantitative surveys than they are in qualitative surveys
on inflation expectations; furthermore, the previous section documented the “focal point”
results obtained for US and Swedish quantitative data in the literature, which are also
suggestive of qualitative expectations formation (although such findings could not be
replicated on UK data). Thus, qualitative surveys may be able to collect some
information that is not adequately captured by quantitative surveys, as they provide an
elicitation procedure closer to the conceptualisation of inflation held by many in the

general public.

Overall, when taking all elements into account, it seems inappropriate to favour a priori
one type of data over another, as it would require judgements that are not possible to
make (e.g. weighing the measurement errors from quantification procedures against those
caused by the elicitation procedure of quantitative methods). In fact, both types of data
may in many ways provide complementary information. Chapter 1 in this study found the
availability of quantitative data useful as a benchmark for quantified qualitative data, in
the spirit of Batchelor (1986). Furthermore, Section 2.3.2 above found that taking into
account the failure of the rational perceptions hypothesis in the quantification process
brought quantified qualitative expectations more in line with the quantitative
expectations data in Sweden. Thus, in the current state of knowledge, efforts in collecting
quantitative data in parallel with qualitative data — such as those currently sponsored by
the European Commission — seem to be fully appropriate and useful investments. If

continued, they ought to exploited by future research.
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7 CONCLUSION
This chapter has covered a great variety of empirical applications of inflation
expectations data. As most of the detailed results have been summarised and discussed in
the concluding comments of the individual sections, the aim here is instead to draw a few

common threads from them and highlight a few key messages.

First, as was discussed in Section 2, the inflation expectations of consumers are
complicated processes. They show many adaptive characteristics, yet are not purely
adaptive. In any event, they are certainly not “rational”. They are also subject to a touch
of “animal spirits” as was well-illustrated by the episode surrounding the introduction of
EMU. In fact, the results provided here highlighted that even perceptions of inflation
could not be sensibly described as “rational”, with over- and under-weighting of HICP
components being the norm. Even controlling for these distortions in perceptions does
not increase the success of “rationality” tests for expectations. Nevertheless, furthering
our understanding of these distortions appears to be an important research avenue for the
future — not least because it may help improve the quantification of qualitative survey

data, as our evidence suggested.

Second, attempts to move beyond rational expectations by espousing simple “composite”
models of expectations are broadly rejected by the data, notwithstanding their popularity
in the literature. This was shown in Section 3 through tests of the aggregate “near-
rationality” hypothesis of Akerlof et al. (2000), according to which some agents in the

population are rational and others nearly so, in varying proportions. A similar point was
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made in Section 4 by showing the lack of robustness of the “rule-of-thumb” hypothesis.
Such findings cast doubt over vast areas of theoretical and empirical work which treat

expectations as an assumption. Clearly, a new paradigm for them is needed.

Third, some recent contributions to the literature have precisely been encouraging in that
respect. Section 5 studied the interaction between expert and consumer expectations.
This was met with limited success in most countries, although small sample problems
may have been an issue. In contrast, the results for the UK were surprisingly successful
showing an influence of expert forecasts on consumer expectations, and supporting the
role of the news media in the transmission mechanism, as posited by Carroll (2003).
Institutional and forecasting reasons for the British exception were suggested; greater

availability of data will no doubt prove invaluable for shedding light on this issue.

Fourth, Section 6 added another dimension to our understanding of expectations by
considering their distribution. An examination of the Mankiw et al. (2003) view of
expectations confirmed their intuition that these are gradually adjusting; however, this
updating process does not involve rational expectations and looks rather adaptive,
confirming our earlier findings. Overall, the expectations distributions of the quantitative
data considered here showed arguments implying bimodal shapes to be unconvincing. On
the other hand, a case was made highlighting the qualitative features of expectations,
both by considering evidence on the behaviour of “don’t know” responses across
qualitative and quantitative surveys, as well as evidence on “focal points” - although

once again, the UK appeared to be an exception on the latter point. Thus, overall, the
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objections raised by Curtin (2006) and mentioned earlier appear to be unconvincing in
light of the data. Indeed, unlike him, we would not be surprised to see that qualitative
perceptions or expectations extend to other areas beyond consumer price inflation (e.g.
income, assets). Furthermore, such behaviour would be consistent with the types of
“bracketing” effects mentioned in Section 6.6.5. Finally, the findings here emphasise the
importance of neither over- nor underestimating the influence of policy on the minds of
the general public. Indeed, the British evidence does not reveal the image of a nation of
consumers paying daily attention to the evolution of its inflation targeting system or
institutions. On the other hand, the distribution of expectations does evidently respond to
inflation regimes. Thus, consumers acknowledge good policy in their own way —

gradually.
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CONCLUSION

This thesis has been concerned with the quantification of inflation expectations (Chapter
1), their application in a wage equation setting (Chapter 2) and finally, with the
properties of inflation expectations and perceptions in their own right (Chapter 3). The
main focus was placed on consumer inflation expectations in the context of eight

countries of the European Union (henceforth “our sample countries”).

CHAPTER 1: Finding the Optimal Method of Quantifying Inflation Expectations
on the Basis of Qualitative Survey Data

Chapter 1 carried out an empirical contrast between a number of quantification
methodologies for qualitative survey data on inflation expectations, belonging to three
distinct traditions in the literature: the Carlson-Parkin, Pesaran and Seitz approaches. The
predictive ability of the alternative quantified expectations series was considered,
although this was argued to be an inappropriate criterion outside a world of rational
expectations. In any event, generalised underperformance relative to a “naive
expectations” benchmark was found. Instead, the empirical assessment in the chapter
rested on two pillars. First, the quantified expectations series were contrasted with
comparable guantitative expectations data available in the case of the United Kingdom
and Sweden. Second, those series were used as part of an exercise in modelling wage
equations for the eight countries in our sample; this was intended to discriminate between
quantification methodologies on the basis of their ability to generate results that were

sensible and interpretable, both statistically and economically.
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Overall, the best results were achieved by a variation of the Carlson-Parkin methodology
introduced in Curto Millet (2004). This method uses survey data on inflation perceptions
as part of the process of quantification of expectations. We argued that a key distinctive
feature in its success was that it allowed for the expression of long-run trend changes in

the “indifference thresholds” underlying the distribution of perceptions.

Furthermore, two important additional findings were made in the wage equation
modelling exercise. First, expectations were found to play a significant role in all the
countries in our sample except France. It was argued that this was the result of a critical
measurement error generated by the formulation of the French questionnaire. Second, it
was found that the presence of expectations was important in reaching wage equations

that were richer and more economically interpretable.

The database on consumer inflation expectations constructed in this chapter following an
important data recovery exercise is the largest available in European Union countries to

date. It was further leveraged in the following chapters of this study.

CHAPTER 2:
The Impact of European Monetary Unification on Labour Market Flexibility

Chapter 2 investigated the hypothesis that the formation of the European Monetary

Union might have led to an increase in the ‘flexibility’ of its participating labour markets.

The theoretical basis for such a claim was established, and a survey of the relevant

empirical literature was presented; this concerned both the EMS experience and more

465



recent work focusing on EMU. It was argued that these past studies presented important
shortcomings, one of the most critical being their failure to control adequately for the
effects of inflation expectations and institutional variables. Indeed, accounting for these
variables would be necessary to lend robustness to the analysis, especially in a period of

such marked changes as that surrounding the introduction of the euro.

This study proposed to address these and other issues by developing a wage equation
specification with an equilibrium correction mechanism. The theoretical roots of this
equation were double: the shape of the long-run solution was informed by a bargaining
model a la Layard et al. (1991), whilst the dynamics were designed to be consistent with
a staggered contracts approach. Inflation expectations data were obtained according to
the preferred methodology selected in Chapter 1, and a database of institutional variables
was compiled and extended appropriately for this study — the most up-to-date to be used
on many of these dimensions yet. These included union density, bargaining coverage and

coordination, employment protection legislation, benefit duration and replacement rates.

Our wage equations were implemented for the six Eurozone countries in our sample, as
well as for two non-members (the United Kingdom and Sweden). Model selection
followed the ‘General-to-Specific’ methodology. The null hypothesis was examined
through the stability properties of our wage equation — with a battery of stability tests, the
forecasts of the model in the post-1999 period and the behaviour of recursive
coefficients. The behaviour of the speed of adjustment, productivity and unemployment

coefficients were studied with particular care.
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Overall, no evidence of an “EMU effect” on wage flexibility could be found, nor in fact
of an “EMS effect” in the two countries whose samples enabled the study of this earlier
phenomenon (Italy and the Netherlands). However, the prospect of EMU membership
may have been helpful in other respects; these include recent wage moderation in
Belgium and the overall strong productivity orientation of the Eurozone bargaining
equilibrium, notably in the cases of Italy and Spain. Nevertheless, our equations also
highlight a cost of EMU. The finding of highly significant and stable coefficients for
inflation expectations across the Eurozone (except France) combined with the knowledge
from Chapter 3 of the important rise in inflation expectations associated with EMU
means that the latter translated into higher wage inflation in recent years. This therefore

ought to be counted as a cost of EMU, albeit possibly a short-term one.

Finally, our attempt to better identify institutional effects by imposing pooled mean
group restrictions made clear that this would have to be at the cost of bias. Institutional
heterogeneity across countries is thus too important to ignore.

CHAPTER 3:

Properties and Applications of Data on Inflation Perceptions and Expectations
Chapter 3 was concerned with the empirical properties of inflation expectations and
perceptions themselves. These were examined through a set of distinct applications, from

which a number of important findings emerge.

First, expectations and perceptions were shown to have been pushed upwards and

influenced in a complex way by the events surrounding monetary unification, notably
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generating a historic divergence between both concepts. The behaviour of the actual
expectations data turns the conventional wisdom of ‘credibility theorists’ on its head.
There was no obvious ‘credibility’ gain from all the elaborate building of independence
of the ECB in the economy at large. In fact, this is hardly surprising given the deviations
from rational expectations exhibited by the data. The evidence thus suggests that the case
for central bank independence ought to be based on considerations other than credibility

theory (Forder, 1998).

The failure of the rational expectations hypothesis itself is hardly surprising given the
failure of the rational perceptions hypothesis found by this study. The chapter
demonstrated systematic deviations between what people conceptualise as ‘prices in
general’ and CPI-type indices. The pattern of these deviations was explored for the first
time in the literature. Taking such effects into account was shown not to render
expectations more rational relative to an adjusted price benchmark, but proved promising

in terms of improving the accuracy of quantification methods.

Second, the chapter showed that commonly used models of expectations conceptualising
these as a simple combination between “rational” and “non-rational” components were
misleading. In the aggregate, no evidence was found to support the Akerlof et al. (2000)
hypothesis according to which the population is divided between a fraction of “rational”
agents and another of “near-rational” ones. Similarly, the popular ‘“rule-of-thumb”

expectations model — according to which these are a combination of adaptive and rational
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expectations behaviour — was found to be intrinsically unstable, being misspecified and

both sample- and measure-dependent.

Third, the relationship between expert forecasts and consumer inflation expectations was
considered. The null hypothesis explored was the view that expert forecasts had a higher
predictive ability than those of consumers and fed into the latter through an updating
mechanism intermediated by the news media. The evidence here proved to be mixed for
all countries considered — possible due in part to the small samples used — except,
remarkably, for the United Kingdom. Indeed, we showed that Carroll’s (2003) model of
inflation expectations is congruent in the case of the UK, and that his predictions
regarding the influence of news coverage of inflation on the gap between consumer and

expert forecasts were verified.

Fourth, we considered the distributional aspects of inflation expectations and perceptions.
We showed in the context of the Volcker and ERM disinflations that the updating of
expectations by consumers is indeed gradual, as posited by Mankiw and Reis (2002), but
is certainly not rational — displaying instead rather adaptive features. Overall, the
expectations distributions of the quantitative data considered here showed arguments

implying bimodal shapes to be unconvincing.

Finally, a case was made in support of the view that consumer expectations are formed
qualitatively to some extent. Evidence of “focal points” was discussed (although the
United Kingdom once again stood out by failing to display these) and new evidence

regarding the behaviour of the “don’t know” answer category was presented in support of
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this case. Accordingly, we showed that the distribution of consumer expectations was
clearly influenced by the inflation regime in force, but bore no visible link with the

minutiae of inflation targeting implementation.

CONCLUDING REMARKS
This study has made three important contributions to the debate on the direction future

macroeconomic research ought to take.

First, Chapter 1 showed that vast data resources on inflation expectations and fully
satisfactory quantification methodologies are available for empirical research. There is in
the present day no valid justification for a divergence between theoretical and applied

work in this respect.

Second, Chapter 2 indeed confirmed that inflation expectations were an important
variable to be used in support of empirical work where expectations are not the main
focus. The use of expectations in applications other than rational expectations testing is

well overdue.

Third, Chapter 3 showed in addition that there is a veritable “gold mine” of research to

be explored in what regards the properties of expectations and perceptions themselves.
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The prospecting of this site is still in its very early stages. Yet the conclusions already
reached have been successful in overturning much received knowledge in

macroeconomics and stimulating further research.

Expectations of future yields run high.
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APPENDIX I

PLOTS OF INFLATION EXPECTATIONS
AND PERCEPTIONS DATA

IMPORTANT NOTE: All the inflation expectations series are plotted at
the time of their formation rather than at the time they refer to (+12 months).
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SWEDEN (QUANTITATIVE DATA)
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APPENDIX II

ADDITIONAL DATA AND DIAGRAMS
FOR CHAPER III
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FIGURE 90: INFLATION PERCEPTIONS EQCM, GRAPHICAL ANALYSIS
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FIGURE 91: INFLATION PERCEPTIONS MODEL, STABILITY TESTS
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II. ADDITIONAL FIGURES FOR SECTION 3.3

FIGURE 95: AGGREGATE EXPECTATIONS ERRORS AND INFLATION
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III.  ADDITIONAL FIGURES FOR SECTION 4.4.2

FIGURE 97: FIT FOR GERBERDING’S RULE-OF-THUMB MODEL, 1991Q1-1999Q4
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FIGURE 98: STANDARDISED RESIDUALS FOR THE MODEL, 1991Q1-1999Q4
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IV.  ADDITIONAL FIGURES FOR SECTION 4.4.3

FIGURE 99: RULE-OF-THUMB MODEL, FITTED & ACTUAL VALUES, FS
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FIGURE 100: RULE-OF-THUMB MODEL, STANDARDISED RESIDUALS, FS
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V. GRAPHICAL EVIDENCE FOR SECTION 6.4

Figure 117 plots the Gallup interquantile range against CPI inflation to explore the

relationship between both variables.

FIGURE 117: GALLUP INTERQUANTILE RANGE AND CPI INFLATION
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There would seem to be a weak but positive relationship between actual inflation and the
extent of disagreement about inflation expectations among consumers. This is explored
further in Figure 118. The slope of this relationship appears to be much weaker than that

found for US data by MRW.
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FIGURE 118: GALLUP INTERQUANTILE RANGE AND CPI INFLATION, SCATTER

Inflation Over the Past Year (%)

The next figure examines the relationship between the interquantile range and the change
in inflation. The aim is to check whether disagreement increases when inflation is more
volatile. The issue is notably made interesting by the fact that finding such a relationship

would be consistent with a staggered adjustment of expectations.
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FIGURE 119: GALLUP INTERQUANTILE RANGE AND CHANGES IN INFLATION
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Although there does seem to be a tendency for larger changes in inflation to be
associated with more disagreement, the relationship is once again much weaker than that

apparent on US data in MRW (2003).

We next consider the relationship between disagreement and the real economy. The
cyclical state of the latter is proxied by an output gap variable, constructed as the
difference between a quarterly volume measure of GDP (from the OECD’s Main
Economic Indicators database) and its trend (obtained from a Hodrick-Prescott filtering

exercise, with the conventional lambda parameter of 1600).

Figure 120 plots the Gallup interquantile range against this output gap measure.
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FIGURE 120: GALLUP INTERQUANTILE RANGE AND THE OUTPUT GAP
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It would appear that disagreement tends to rise during booms and fall during recessions.
This is the exact opposite of the finding claimed by MRW (although their data are

actually ambiguous in this respect).

Finally, we consider how the dispersion of inflation rates across different HICP sub-
components can influence disagreement. To study this question, we construct the
interquartile range for the distribution of inflation across twelve HICP subcategories
(listed in Section 2.3). This is an exercise analogous to that in Bryan and Cecchetti
(1994), who produce a weighted median CPI. Essentially, we assume that the HICP
weight of a sub-component represents the percentage of the distribution of all prices

experiencing that sub-component’s amount of inflation. The resulting 75" percentile of
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inflation, 25" percentile and interquantile range are plotted in Figure 121. Figure 122
shows that there appears to be a weakly positive relationship between disagreement and
the dispersion of HICP component-level inflation rates; once again, the slope is much

lower than that of its US counterpart in MRW (2003).

FIGURE 121: DISTRIBUTION OF PRICE CHANGES ACROSS HICP COMPONENTS
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FIGURE 122: DISPERSION OF GALLUP EXPECTATIONS & HICP INFLATION
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VI

GRAPHICAL EVIDENCE FOR SECTION 6.6.4

FIGURE 140: UK INFLATION EXPECTATIONS, GALLUP DATA
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FIGURE 141: UK INFLATION EXPECTATIONS, BOE/NOP DATA
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