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(dotted line). Each row in Figure 5 represents a period of different labour market conditions: low,
intermediate and high unemployment.

If downward nominal wage rigidity is present, what properties would characterise the distribution
of wage changes? The distribution would be non-normal and highly asymmetric, with only very low
or even no density below zero and a large zero-spike. We look for these features in the distributions we
plot. What we see first is that there is great variation in the size of changes, even in years with adverse
labour market conditions. Secondly, wage changes are not normally distributed and have much more
clustering around the median compared to the normal distribution. Third, a considerable share of
wages is unchanged over a whole year (a zero spike). And finally, even though wage increases are much
more frequent than decreases, there is a positive density below zero in all years plotted. Specifically,
wage cuts appear to have been one channel of adjustment in the recession starting in 2008. Illustrated
in the histogram for 2008 there is a clear distinct spike at -10% and relatively high density below zero.
To summarise, we find that the distributions display some of the features we expect to find under

downward nominal rigidity but do not seem to be strictly binding.

7 The hazard of wage change

The economic theory on staggered wage setting implies various different duration profiles of wage
spells that depend on whether wage setting is contingent on time, either fixed or random, or the state
of the economy. By estimating the conditional probability of wage change — the hazard rate — we are
able to test the empirical relevance of different theoretical wage setting models, such as those proposed
by Taylor (1980) and Calvo (1983). Furthermore, by estimating the hazard function we can evaluate
how well different theoretical wage setting models can simulate wage setting in the Icelandic labour
market.

In previous sections, we have explicitly assumed a constant hazard of wage change, A, which is
true for the Calvo model. Under this assumption, we were able to report the average duration of wage
spells implied by the mean frequency of wage change. We have also reported the distribution of wage
spells, finding both that a large share of spells have a lifetime under a year and that a substantial
fraction last longer than a year.

A general way of describing wage spells is to express the hazard rate as a function of time, A(¢). In

discrete time where 7' is a random variable denoting the duration of a generic wage spell, the hazard
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function is explicitly defined as:

At) = Pr[T =t|T > 1] = S(];(t)D (5)

where f(.) is the probability density function and S(.) is the survival function, describing the lifetime
of wage spells. The hazard function therefore describes the probability of a wage change in period ¢,
conditional on survival of a wage spell until the start of period ¢.

What do wage setting models imply about the shape of the hazard function? If the probability of a
wage change increases directly with the duration of a wage spell, the hazard function takes an upward
sloping shape. This would indicate that a state-dependent duration model, where the hazard of change
increases as wages move farther from a desired level, is an appropriate theoretical description. On the
other hand, the Taylor (1980) model gives rise to a hazard function with spikes at the duration of
contracts. Specifically, if the labour market is characterised by one-year wage contracts, the hazard
function would display a large spike at 12 months. If the timing between wage adjustments is random,
as is assumed in the Calvo (1983) model, the hazard of change will not vary and the hazard function
is flat. By estimating the hazard function, we can distinguish empirically between these models and
the nature of wage setting.

New wage spells begin either at the start of a new employer-employee relationship or directly after
a wage change. A common problem in survival analysis is censoring, i.e. the length of spells is not
known exactly. This can take the form of either right- or left-censoring. In the case of right-censoring,
the end of a wage spell has not yet occurred at the end date, while for left-censored spells the start
date of spell is not observed. We choose to drop all left- and right-censored spells and estimate the
hazard function only for the subset of completed wage spells.

Figure 6 plots the estimated hazard function, described by equation (5), for changes in nominal
wages. The hazard function is mostly flat during the first year, with the monthly hazard of change
ranging from 10% to 15%. At 12 months, however, a large spike is observed. After the first year the
hazard function has smaller spikes at 16, 20, and 24 months. However, after 12 months, the survival
probability of a generic wage spell has dropped down to 15%. In light of economic theory, the shape of
the estimated hazard function is highly intuitive; the hazard function represents a pattern consistent
with fixed-time wage contracts as predicted by the Taylor model. Along with Figure 4, our results

indicate that there is a high degree of synchronisation in wage contracts that have a one-year duration
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Figure 6: Hazard Function for Wages

and are reset in January. Shorter and longer spells are staggered over the course of the year.

The literature estimating nominal price rigidity, e.g. Nakamura and Steinsson (2008), has empha-
sised that heterogeneity across products must be accounted for. In section 5.5, we found that there
is limited heterogeneity in the labour market, across both firms and workers. We estimate separate
hazard functions for all industries and occupational subgroups. We find great homogeneity in the
shape of all hazard functions estimated, all flat over the first year and displaying a significant twelve-
month spike. Furthermore, we find no evidence of upward-sloping hazard functions. One plausible
explanation for this homogeneity is the centralisation in wage setting that characterises the Icelandic

labour market.

8 Conclusion

In this paper, we present a number of facts about wages and wage adjustment at the microeconomic
level. We use a unique dataset at monthly frequency covering wages in the Icelandic labour market
over the period from 1998 through 2010. This dataset provides valuable evidence on wage rigidity
because of both the quality of the data and the period covered.

The facts we establish are consistent with a model of time-dependent wage contracts of fixed
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duration. Wage adjustments are infrequent, and most of them are increases. Wage setting is partially
synchronised at the beginning of the year but is also staggered over the course of the year. Inflation
does not affect wage adjustment, but adverse labour conditions seem to trigger wage decreases. The
hazard of wage change illustrates a high concentration of fixed-period wage contracts with yearly wage
changes.

Our results may prove helpful both for monetary policy and macroeconomic modelling. New Key-
nesian models that incorporate both imperfect competition and nominal rigidities in wages and prices
must rely on empirical evidence about wages and wage setting. Until recently, information on how
frequently wages are adjusted and what factors are important when modelling wage setting has been
scarce. The evidence presented here will therefore provide necessary information for distinguishing

between alternative wage setting mechanisms for macroeconomic models.
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