




Figure 1: Spain and Latvia during the Great Recession

(a) Unemployment (b) GDP

(c) TFP (d) Real interes rates

(e) CPI (f) Real wages

Notes: Unemployment rates, GDP, and real wages are smoothed seasonally adjusted series. Real interest
rates are long-term interest rates (government bonds maturing in 10 years), net of annual change in
CPI in the same period (CPI series are forecasted using OECD estimates for 2015-2017 and assuming
inflation converging to 2.2 percent for remaining years).
Sources: Panels (a), (b) and (e): Spain: Instituto Nacional de Estad́ısticas, INE. Latvia: Central
Statistical Bureau of Latvia. Panel (c): FRED, Federal Reserve Bank of St. Louis. Panel (d): OECD.
Panel (f): authors’ sample from administrative data.
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4 Data and methods

In this section we describe the data and methods used in this paper. We

refer to the Appendix for particular issues on each source and for details

of the variables used.

4.1 Social security data

4.1.1 Spain

Our paper uses the Spanish Muestra Continua de Vidas Laborales (MCVL).

This is a panel of workers across their labor market history, constructed

from the social security data. The MCVL is a representative sample of all

individuals who paid to or received a transfer from the social security in

a given year. It means that the individual concerned could be sampled if

employed, if receiving unemployment benefits, or if retired and receiving a

pension. Each year, the sample is about 4 percent of all individuals in social

security registers, which works out to about 1.1 million individuals. All

the historical information is compiled for each of the individuals sampled,

covering the entire period for which the social security records are available.

The MCVL collects information on several variables related to the per-

son (date of birth, sex, nationality, region); to the job (hiring and separation

dates, type of contract and income, etc.); and to the firm (industry, size,

location, etc.).

The wage reported to the social security (that we use in this paper)

includes all the concepts that determine the social security contributions.

For example, it includes overtime payment but excludes in-kind payments.

Additionally, wages are top- and bottom-coded, and are constructed such

that they represent monthly payments.

To be explicit, the MCVL follows the worker over different periods,

specifying their employment status, wage income and the employer each

period. With this information it is possible to construct a worker’s transi-

tions and changes in wages.

For the purposes of this paper, most of the MCVL information is not

relevant; a subsample suffices to characterize the transition rates. In our

paper, we construct a random subsample of about 40,000 males between the
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Table 2: Administrative data

Spain Latvia
Number of individuals 43066 64061
Mean number of obs per id. 66.18 56.40
Number of monthly observations (in th.) 2850.11 3612.68
Numb. of filtered monthly wages (in th.) 1973.93 2188.01

Notes: Statistics from the sample used in this paper. The sample is restricted to males
between 20 to 60 years of age.
Source: Spain: MCVL; Latvia: CSB.

ages of 20 to 60 years, employed under a general regime (no self-employment

or rural labor).

4.1.2 Latvia

The data from Latvia is also generated through contributions from social

security. A standardized tax return form is filled in by firms every month

and submitted to the Internal Revenue Service. The main purpose of the

salary tax return form is the calculation of social security taxes and income

taxes.

The Latvian database has information about the individual (year of

birth and sex), the job (type of contract/insurance and monthly gross

wages and salaries), and the firm (activity and type of institution). As

in the previous case, this data provides information on the same worker

for different periods, specifying their employment status, the wage and the

employer for each period.

The wage is gross monthly salaries. There is some top-coding in this

database but it is rarely binding.5

Throughout the paper we work with a subsample of about 60,000 males

between the ages of 20 to 60 years, sampled at random from those em-

ployed during the period 2004 to 2012 under general insurance contract,

excluding employees of microenterprises and rural labor, such as individual

merchants, firms of individuals, fishermen, and peasants.

5The ceiling for contributions of annual labor income was LVL 23800 in 2007, LVL
29600 in 2008, etc. but less than 1 percent of the sample is affected by this type of
ceiling.
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4.1.3 Consistency, filtering, corrections and samples

In both databases, we have available the monthly wage for workers, in-

cluding overtime pay and excluding in kind payments. In this sense, the

definition from both sources are consistent.

In spite of this, we have developed several corrections to and selections

from the original data that do not change the overall results but are worth

noting.

First, declared wages are bottom and top-coded. In the Spanish data,

about 1 percent and 13 percent of wages are affected by bottom- and top-

coding respectively. For our purposes these cases would not provide any

information of wage flexibility since changes cannot be observed. For that

reason, we change any truncated wage to missing, and mark the observation

as being affected by the bottom- or top-coding. In the case of Latvia, the

top coding applies to the annual income but it is highly uncommon, so no

case is affected by top coding in our sample.

Second, we have found several monthly declarations with zero income

within a job (we observe positive wages for the worker in that firm before

and after the zero is observed). This is more frequent in the Latvian data.

Some cases exhibited a pattern, as in a seasonal job. Others could be

explained as an unpaid leave or zero hours in the month for hourly-paid

jobs. Importantly, in Latvia the proportion of zeros more than doubles

during the period 2009-10, suggesting that they are related to the cycle.

Third, we observe that wages tend to be different from one period to

the next in a small proportion of workers. This is probably due to some

component of compensation (differences in hours or days worked between

months, overtime pay, commissions, bonuses, etc.). Some of these changes

could provide somewhat different monthly payments at the same wage rate.

Given that our objective is to identify wage rate rigidity, we corrected for

any small difference between months by filtering the data. For doing so,

we took a centered moving median covering a span of 13 months.

An important qualification is that we work mostly with log wages.

Thus, both in mean wages and in the wage changes analysis, all adjustment

through zero wages will be eliminated. In other words, we underestimate

the wage adjustment through this channel.
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Our sample is restricted to males between 20 and 60 years of age. Our

data allows us to identify jobs as public and private. This difference is im-

portant because of the wage cuts imposed by the government, as explained

in Section 3. Additionally, we identify jobs that pay wages below the legal

minimum. These jobs could be considered part-time jobs.

On the whole, results presented in this paper are for the overall sample,

and we concentrate on “filtered” wages, unless otherwise specified. Filtered

wages are the moving median of wage over jobs in which we never observe

a zero wage or a truncated wage (if we observe a zero or if wages are

affected by bottom- or top-coding, we drop the entire job). Notice that

these corrections are important for the analysis of wage dynamics, but not

for workers dynamics. We also ensure that the main results of the paper are

robust to other definitions of wages (raw wages, for example) and to other

samples (private and for jobs above the minimum wage). For brevity’s

sake we avoid presenting all this diversity of statistics, but we point out

any important difference that we may find with the presented statistic.

4.2 Employment transitions

Our data allows us to identify different employment transitions of workers.

Taking two periods (months) t0 and t1 we identify the worker as:

Stayer (S) if the worker is employed in the same job (firm and contract)

in t0 and t1,

Job-to-job (EE) if always employed between t0 and t1 but not in the

same job (firm and contract),

Re-employed (EUE) if employed in t0 and t1 but with some period spent

without a job in unemployment in between,

Entry (XE) if employed in t1 but not in t0,

Exit (EX) if employed in t0 but not in t1,

New Hire for short tenured workers, and includes those workers between

t0 and t1 (EE, EUE, XE).

This classification of workers based on their transitions in each period

allows us to provide a detailed analysis of employment and wage dynamics.
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4.2.1 Transition rates

Following the literature we compute the finding rate as the proportion of

non-employed workers who find a job, and the separation rate as the propor-

tion of employed workers who become unemployed. These two transition

rates indicate outflow and inflow into unemployment and are computed as

monthly rates. Given the strong seasonality, we plot the annual averages

or the seasonally adjusted series.

4.3 Wage dynamics

In this paper, as in the literature, we analyze wage dynamics from different

perspectives. The literature typically analyzes wage rigidity by presenting

the histograms of wage changes among stayers.6 We follow this idea to

discuss the differences in wage dynamics in both countries.

First, based on the literature on wage rigidity, we analyze the distribu-

tion of annual wage changes for workers who do not change jobs. To be

explicit, we plot detailed histograms of changes of the log of nominal wages

for workers who continue with the same job, i.e. stayers, between the same

month of two consecutive years. We analyze, in particular, these distri-

butions before and after the recession to understand the extent to which

the worsening of economic conditions and the rise in unemployment alters

the wage dynamics. From this information, we can also compute different

moments of this distribution, such as the mean by period, the median, the

proportion of workers with no wage change (wage freezes) and the pro-

portion of workers with negative wage changes (wage cuts). We present

the time series of these statistics to compare them with the evolution of

unemployment and productivity.

As emphasized by the theoretical literature, wage rigidity of stayers is

not the only or even the most relevant indicator for understanding labor

market behavior. Wages of new hires are also relevant. For that reason

6Altonji and Devereux (1999) developed a much more sophisticated method to iden-
tify wage rigidity. It takes into account measurement error and consists of an estimation
of notional wage changes, which are the wage changes that could be predicted if these
were drawn from a normal distribution. The incidence of wage rigidity is the proportion
of jobs that should have had a wage cut according to the notional wage change model
but where observed wages did not fall. Goette, Sunde, and Bauer (2007) extended this
method to estimate wage rigidity on real wages.
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we extend the same analysis to workers with other types of transitions,

including job-to-job transitions and workers who suffer some period of un-

employment in between two jobs. The distribution of wage changes among

these workers are typically more dispersed and show an important propor-

tion suffering income loss due to unemployment (see Davis and von Wachter

(2011) and Couch and Placzek (2010) for recent evidence on earnings losses

upon displacement and the incidence of recessions).

4.4 Wage changes decompositions

We now turn to analyze wage changes among different workers.

Let us define the mean log of wages as

wt =

Nt∑
i=1

lnWit

Nt

where Wit is the nominal wage of worker i in period t and where Nt is the

total number of workers in period t. Then, the wage difference is

∆wt = wt − wt−1

Another way of computing this same outcome is by defining some groups

and computing averages of log of wages for each of them and then comput-

ing the mean as the weighted average. In particular, we consider different

groups: S for stayers, N for new jobs (grouping both EE and EUE tran-

sitions), E for entries, and X for exits. Then, we have

∆wt = θStwSt − θSt−1wSt−1 + θNtwNt − θNt−1wNt−1 + θEtwEt − θXt−1wXt−1

where θjt =
njt

Nt
, njt being the number of workers in group j in period t,

and where wjt =

nj∑
i=1

lnWit

njt
is the mean of wages for that group. Using this

computation we construct the following decomposition:

∆wt = θSt∆wSt + θNt∆wNt + ∆θSt (wSt−1 − w) + ∆θNt (wNt−1 − wt)

+θEt (wEt − wt)− θXt−1 (wXt−1 − wt) , (8)
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where w is an indicator of an aggregate wage, such as wt = wt+wt−1

2
. The

first two terms measure the within contribution of stayers and new jobs

to aggregate wage changes, weighted by the proportion of workers in each

group. The third and fourth terms add the composition effects (between

component) of changes in the proportions of stayers and new jobs in total

employment in each period. Finally, the last two terms account for entries

and exits effects.

5 Results

5.1 Employment and wages

We begin by comparing our sample with the aggregate information from

national statistics.

Let us first consider the evolution of employment. Figure 2 shows the

total number of employed workers at a given quarter in our sample. For

example, in Spain we have about 4,300 observations of employed workers

in 2007, while in Latvia the number reaches 11,000. The evolution of the

number of employed in our sample is common to both countries: there is

strong employment growth before 2007 and a deep drop from then on until

the beginning of 2010. The reduction in employment reaches 20 percent in

both countries. Additionally, we plot the number of employees according to

the national statistics to show that the evolution is similar to the number

of observations employed in our sample.

An important difference between both countries is that in Latvia, after

2010, there is a partial recovery of employment while in Spain we find no

signs of recovery until 2012.

Figure 3 displays raw mean wages (without any filtering or correction) in

nominal terms, in euros for both Spain and Latvia. In Spain, the mean wage

in our sample goes from 1,500 in 2005 to 1,600 euros in 2007. Importantly,

mean wage goes up further to 1,800 euros in 2010 to finally stabilize at that

level. In Latvia, there is a huge increase from 500 to 700 euros between

2007 and 2008, but then wages go down to around 625 euros. Importantly,

these figures are very similar to the ones from the national statistics.
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percentage points while wage cuts jump by about 10 percentage points.

Notably, in both countries this rise can be identified in a very narrow pe-

riod, around January 2009, implying that wage setting was strongly and

sharply affected by the recession.

Besides the common factors there is also a strong difference between

the two countries. In Spain the proportion of wage cuts had a peak at

15 percent before starting to fall. From mid 2009 on, less than one-tenth

of jobs suffered wage cuts. The proportion of wage freezes continuously

increased to represent 25 percent at the end of the series. Such is not the

case in Latvia, where the proportion of wage cuts increased to represent

more than 60 percent of the stayers. In other words, in 2009 and even in

2011 wage cuts were a generalized practice in Latvia.

Figure 6: Proportion of wage freezes and wage cuts

0
.1

.2
.3

.4
.5

pr
op

or
tio

n

2005 2006 2007 2008 2009 2010 2011 2012 2013
Year

Freezes Cuts

®

(a) Spain (b) Latvia

(c) Spain - ratio (d) Latvia - ratio

Notes: Panels (a) and (b): The proportion of wage freezes is the proportion of stayers for whom
wages did not change from month t compared to t − 12. The proportion of wage cuts is the
proportion of stayers for whom the wage is lower in t compared to t− 12. Panels (c) and (d) show
the ratio of wage freezes over wage cuts. Source: authors’ sample of administrative data.

Had the distribution of wage changes been continuous, the proportion

of wage freezes over wage cuts would be very low. Then, one simple way to

identify wage rigidity (or resistance to wage cuts) would be by computing

the rate of wage freezes to wage cuts; the higher this rate the stronger the

wage rigidity.
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Figure 6 displays this indicator of wage rigidity in the lower panels, from

which it is apparent that wage rigidity tended to increase in the recession

and that it was much higher in Spain than in Latvia.

So far we have focused on the wage change among stayers. A concern is

whether this group is relevant to the aggregate economy. To analyze this

we plot two time series in Figure 7. The solid line is the overall mean of

wage changes, considering only the stayers in the same job. The dashed

line is the change of nominal log mean wages, including all types of workers.

It is quite evident that the wage changes of stayers have a high correlation

to the change in the aggregate wage.

Figure 7: Mean wage annual change
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Notes: Mean wage change is the average of annual difference of monthly nominal log wages of
stayers. Change of mean wages is the annual change of the mean of monthly nominal log wages,
including all workers. Source: authors’ sample of administrative data.

Then, different moments of distribution of nominal wage changes show

important and substantial differences between the two countries, consis-

tently suggesting that Spanish wages are far less flexible than Latvian wage.

We can, therefore, think of Spain as a rigid-wage economy.

5.3 Wage changes in new jobs

We now turn to analyze wage dynamics for workers changing jobs. In

particular, we follow workers with wages in t and in t− 12 but who change

jobs in between. These are EE and EUE transitions. We are focusing,

then, on newly hired wages. We compare the new hiring with the previous

job and compute the log wage difference.

The newly hired wages are important because this labor cost is closely

related to the incentives to open vacancies (as wN in the model in Section 2).
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Computing wage changes for the same worker controls for the productivity

and idiosyncratic characteristics of the workers.

Figure 8 displays the cumulative distribution of log wage changes of

EE (panels (a) and (b)) and EUE (panels (c) and (d)) transitions in

low and high unemployment periods. These distributions offer the same

qualitative results as in Figure 5, which is the analogous plot for stayers.

First, the distributions in low unemployment periods dominate those in

high unemployment periods. Second, the distributions in Spain are more

compressed than they are in Latvia. Third, horizontal difference of the

distribution is mild in Spain while in Latvia it is strong.

Particularly striking is the distribution in panel (a) which shows that

most workers who change jobs in Spain improved in their wages. In par-

ticular, the proportion of workers with EE transitions who suffered wage

cuts, is no different in low and high unemployment periods. Thus, in Spain

the distribution of EE wage changes is also compressed around zero, as in

the case of stayers.

This is additional evidence of some form of wage rigidity affecting not

only stayers but also new hires. The issue is very important. We come back

to it by comparing mean wages of EE and EUE workers and by analyzing

the time series of the mean wage change of these transitions.

5.4 Workers’ flows

We now present our computed rates of transition of workers from employ-

ment to non-employment.

Figure 9 displays the finding and separation rates. These are annual

averages of monthly transition rates. In both countries the recession im-

pacted these rates substantially: it led to a decrease in the finding rate and

increase in separation rates. Both changes are important. In Spain the

finding rate dropped drastically, by around 25 percent from 2007 to 2009.

The analogous drop in Latvia is strong (close to 15 percent from 2007 to

2009), but recovery is quick. Importantly, this rise in the number of new

jobs occurred after wages were adjusted.

The separations also changed dramatically, with their number first ris-

ing in Spain. In Latvia separations rose substantially, by about 50 percent

34



Figure 8: Cumulative distribution of wage changes - Job changers

(a) Spain - EE (b) Latvia - EE

(c) Spain - EUE (d) Latvia - EUE

Notes: Empirical cumulative distribution function of the annual difference of monthly nominal
log wages for job changers, including job-to-job transitions (EE) and those who experienced some
periods without a job (EUE).
Source: authors’ sample of administrative data.

from 2007 to 2009. Finally, these went down in 2010 to the pre-crisis lev-

els and stayed down until 2012. Again, the improvement in separations

occurred after the wages had been adjusted.

The evidence with regard to workers’ flows is important from several

points of view. First, the change in separations can help to determine the

employment level. Second, the wage level and adjustment of wages among

stayers seem important to understanding the difference in mobility between

the two countries. Latvia recovered from the recession through an increase

in hirings and fewer separations after wages were adjusted. In Spain, on

the contrary, the effects on finding and separation rates were persistent so

there was no recovery in employment growth during the period.

To further emphasize the important role of separation we take advan-

tage of the implied decomposition of equation (2) to compute the relative

importance of finding and separation flows to the change in unemployment.

In particular, we want to focus on the periods of the rise in unemployment,

mainly concentrated between the years 2008 and 2009. We therefore com-

pare the average finding, separation and unemployment rates in 2007 with
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Figure 9: Employment to unemployment and Unemployment-to-
employment transition rates
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Notes: annual mean of monthly finding and separation rates. Finding rate is the average tran-
sition probability from unemployment to employment. Separation rate is the average transition
probability from employment to unemployment.
Source: authors’ sample of administrative data.

the same averages over the period 2008 to 2009. The reason for taking

averages is to understand the importance of the rates through the entire

period. A spike in a rate could have a persistent effect on unemployment

that we would miss if we were to consider only a month-to-month compari-

son. Additionally, we need to include a rather extended period of changes,

because our formula rests on the steady state approximation of unemploy-

ment rate, and this steady state rate is relevant to only several periods

of constant transition rates. In other words, our decomposition would be

accurate if rates were to change and stay constant at the new levels.

Table 3 shows the result of this decomposition exercise. The separation

rate effect represents about half of the overall decomposition of the rise in

unemployment. In particular, it represents 51 percent of the change of the

overall effects in Spain; the analogous value for Latvia is 45 percent.

The evidence then shows that both finding and separation rates are

equally important to understand the rise in unemployment in both coun-

tries. We have shown that the changes in these rates are substantial. More-

over, in Latvia the rates recover their pre-recession level while in Spain the

changes seem to be very persistent. Importantly, the persistence of a tran-

sitory shock on transition rates is what the model would predict if wages

were to be rigid (Shimer 2012b).
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Table 3: Unemployment change decomposition

Spain Latvia
Effect % Effect %

Finding: −(1− u) ∗ d ln f 0.202 49 0.288 55
Separation: (1− u) ∗ d ln δ 0.207 51 0.237 45
Decomposition: (1− u) ∗ (d ln δ − d ln f) 0.409 100 0.526 100
Observed d lnu 0.570 0.731

Notes: The table implements equation (2) considering the rates of the average
of 2007 and of 2008-2009.
Source: authors’ sample of administrative data.

5.5 Wage changes and workers’ flows

In this section we consider the evolution of wages based on the type of

transition, showing, in addition, a decomposition of the aggregate wage

change. In this sense, we measure how the wages of different workers were

affected by the recession and the rise in unemployment. We also provide

more evidence on the importance of the wage of stayers.

Figure 10 shows the mean wage by type of worker, according to the

transition. For example, the solid green line represents the mean wages of

stayers. The evolution of this wage is close to the aggregate wage.

We also consider the mean wage of those workers who were always em-

ployed between t−12 and t but changed jobs in between (EE transitions).

We find that this wage is always increasing in Spain, even more than the

wage of stayers, whereas in Latvia, the mean wage is always decreasing.

Moreover, while the mean of wages of stayers and of those who changed

jobs were similar in January 2008, in January 2012 the gap between these

two wages was about 30 percent. In other words, these transitions finally

reinforced the difference in wage adjustment in both countries: during the

crisis, in Spain, they tended to grow more whereas in Latvia they were

inclined to reduce further.

Figure 10 also shows the average of wage in t of those who are employed

at t and were employed at t−12 but that were not employed at some period

in between (EUE transitions). We consider these workers as suffering

some separation and unemployment spell shorter than one year. The mean

of wages of the workers who experienced these transitions is much lower
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compared to the previous groups. In Spain the mean of these wages stopped

growing at the beginning of the recession, in mid 2008. In Latvia, the mean

wage of workers who recently suffered some non-employment spell went

down fast, and after 2010 it stabilized at a level at least 20 percent lower

than the level in 2008.

We also consider the case of those workers who are employed in t but

not in t−12, (XE transitions). In both countries, this wage is very similar

to the wage of EUE workers, but after the crisis, these wages tend to be

lower. In Spain, in particular, these wages went down by about 10 percent

from 2008 to 2010.

Importantly, these last three groups (EE, EUE and XE) can be con-

sidered as new jobs. Between both countries, the mean of wages of these

workers as a group shows a striking dissimilarity. While in Latvia this

group suffered a substantial reduction in wages - even more than the ad-

justment of stayers - in Spain the wage shows almost no adjustment. This

is relevant as an incentive for job creation. If firms face no reduction in

wages of new hires the incentives to generate new jobs are diminished, as

in the case of Spain. On the other hand, if wages of new jobs go down,

opening up vacancies is less costly and job creation is less responsive to

recession.

Finally, Figure 10 displays the mean of log wages in month t − 12 of

workers who are employed in t − 12 but not in t (EX). The value of this

wage shows that workers who lose their jobs belong to a particular group,

with wages lower than the average. In Spain, these wages are not inclined

to fall; on the contrary they register a growth until 2009. In Latvia, on the

other hand, they decreased during the period 2008 to 2010, by about 0.2

log points. Importantly, the evolution of this wage is similar to that of the

EUE group.

The analysis above does not take into account any composition effect.

For example, wages of XE group could be decreasing because the compo-

sition of workers in that group is changing in time. To reduce this compo-

sition effect we follow the same workers and compute the annual change in

log wages and plot the mean of that variable.

Figure 11 displays the time series graph for the mean of log wage

changes for stayers (reproducing the series of Figure 7), for EE and for
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Figure 10: Mean nominal log wages by type of transition

(a) Spain - detail (b) Latvia - detail

Notes: Each line is the average of nominal log wages by type of transition between month t− 12
and t, including stayers in the same job, job-to-job transitions (EE), in new job with some period
without a job in between (EUE), and entries (XE). Additionally, the line label (EX) corresponds
to workers with a job at t who will not have a job at t+ 12 (exits).
Source: authors’ sample of administrative data.

EUE workers. There is a strong correlation between the three variables in

both countries, and in two cases the group of EUE suffered stronger wage

cuts. In Spain the changes for stayers and EE are always positive, while

only EUE suffered mild wage cuts but only during 2009; for other periods

post-displacement wage is on average no different from pre-unemployment

wage. In Latvia the three groups suffered wage cuts. For example, in 2009

workers who switched jobs as EE suffered a mean wage drop of about 15

percent while stayers suffered a wage cut of about 25 percent; in 2012 mean

wage growth among stayers was lower than 10 percent while for those who

switched jobs it was about 15 percent.

The evolution of the series in Figure 11 also shows some time series

correlation between the wage change of stayers and of workers who changed

jobs. It suggests that new hires also tend to be affected by the same wage

dynamics as in the incumbent jobs.

Importantly, the comparison between the two countries gives the same

overall qualitative results if we were to compare raw wages (without any

filtering), of if we focused on private jobs with wages above the minimum,

or plotted the median of log wage changes.

We finally apply a wage change decomposition method as described in

Section 4. We first show some mean wage changes for some groups, and

then weigh these changes to build the decomposition. We compare one year
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Figure 11: Mean wage annual change
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Notes: average of annual difference of monthly nominal log wages of Stayers, EE and EUE
workers.
Source: authors’ sample of administrative data.

and three years’ changes - from July 2008 to July 2009 and from July 2008

to July 2011. These changes are relevant not only because of the differences

in wage adjustment, but mostly because the number of transitions increase

and stayers reduce their importance in terms of their proportion of the total

number of workers. We also compute the same exercise for all workers in

the sample and for private jobs.

Table 4 presents the wage changes for the period July 2008 to July

2009 by type of transition for the total sample. The difference between

the two countries is clear: the mean of wage changes of stayers is +0.026

log points in Spain and -0.211 in Latvia. Even stronger is the difference

for EUE workers: -0.05 log points in Spain and -0.394 in Latvia. We also

show wage changes of private jobs from July 2009 to July 2011 (this means

that Stayers are those who are in the same job through the entire period).

The main conclusions are maintained. In Spain we find an increase in log

wages of both private Stayers and EE workers - of 0.06 and 0.10 log points

respectively up to July 2011. No wage adjustment occurred for these groups

that represent about two-thirds of workers in Spain. For workers who were

separated from private jobs and then re-employed in a private job there is

a drop of almost 0.10 log points. This group represents 14 percent of the

workers. In Latvia, in contrast, the wage drop is of about 0.19 log points for

private job Stayers and 0.08 for EE where these groups represent about

half the number of workers in private jobs. The EUE group (about 20

percent of workers) suffered a wage reduction of almost 0.40 log points. On

the whole, the adjustment in private wages was substantial.
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Table 5 shows the decomposition using such wage changes. We use

equation (8) to measure the effect of each transition and the total effect as

its sum; the table also shows the proportion of the total explained by each

effect. For example, in Spain the within effect in Stayers is almost 0.02

log points, nearly 80 percent of the total change in wages. Latvia shows

similar numbers. The within effects are more important than between

effects, and while entry and exit effects are big, they tend to compensate

each other. We also present the decomposition for private jobs for the

three-year span from July 2008 to July 2011. The wage change in private

jobs in Spain is +0.036 log points during this three year span, most of it

(87 percent) explained by the within effect in Stayers. Between effects are

unimportant while Entry and Exit effects have a net effect as important

as EUE (representing almost 40 percent of the total change). On the other

hand, in Latvia, the total private wage change of -0.22 log points is mostly

due to within effects of Stayers. Additionally, EUE and Entry-Exit effect

as equally important. Between effects are, again, irrelevant.

To sum up, we have shown that our observations about wage rigidity

analyzing stayers are maintained when including other types of transitions

and even when we extend the time span.We also find that the composition

effects are not big. This is remarkable given the strong jump in unemploy-

ment.

Table 4: Wage changes by type of transition from July 2008

Spain Latvia
Total 1 year Private 3 years Total 1 year Private 3 years
∆w % wkrs. ∆w % wkrs. ∆w % wkrs. ∆w % wkrs.

Stayers 0.026 0.731 0.059 0.528 -0.211 0.673 -0.187 0.429
EE 0.067 0.071 0.100 0.104 -0.049 0.101 -0.083 0.103
EUE -0.050 0.060 -0.096 0.143 -0.394 0.047 -0.398 0.185
Total 0.024 0.036 -0.202 -0.225

Notes: columns labeled “∆w” report the average of annual difference of monthly nominal log
wages of Stayers, EE and EUE. Columns labeled “% wkrs.” report the proportion of workers in
each group.
Source: authors’ sample of administrative data.
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Table 5: Wage change decomposition. Changes from July 2008.

Spain Latvia
Total 1 year Private 3 years Total 1 year Private 3 years

Effect % Effect % Effect % Effect %
Within Stayers 0.019 0.790 0.031 0.867 -0.142 0.702 -0.080 0.358

EE 0.005 0.197 0.010 0.289 -0.005 0.025 -0.009 0.038
EUE -0.003 -0.124 -0.014 -0.381 -0.018 0.091 -0.073 0.326

Between Stayers 0.007 0.275 0.012 0.337 0.015 -0.073 0.017 -0.075
EE 0.000 0.004 0.003 0.085 -0.001 0.005 0.001 -0.003

EUE -0.002 -0.090 -0.005 -0.150 -0.003 0.015 -0.005 0.024
Entry and Exit 0.003 0.106 -0.015 -0.420 -0.013 0.065 -0.067 0.298
Total 0.024 0.036 -0.202 -0.225

Notes: within and between effects from wage change decomposition as presented in Section 4.4.
The columns labeled “%” report the proportion of the effect over total change in wages.
Source: authors’ sample of administrative data.
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5.6 Unemployment volatility and wage rigidity

In this section we explore the importance of wage rigidity on unemployment

volatility. To do this, we connect our results with the theoretical literature

that has analyzed the ability of the matching model to generate as much

unemployment volatility as observed in the data. We first present some

evidence with regard to the volatility of unemployment in both countries

and then use the derivations of Section 2 to evaluate the extent to which the

changes during the recession can be explained using the matching model.

The first two columns of Table 6 present statistics for productivity,

unemployment, workers’ transitions and wages for Spain and Latvia during

the period 2007 to 2011. Productivity, p, is the total factor productivity by

the Federal Reserve Bank of St. Louis. The annual data is smoothed with

a moving average to interpolate for quarterly time series. Unemployment,

u, is the unemployment rate by the Spanish INE and the Central Statistical

Bureau of Latvia. Finding rate, f , and separation rate, s, are constructed

from our sample of the administrative data as the quarterly average of

monthly transition rates. Wage is the average real wage, deflated using the

CPI. Time series of all these variables are plotted in Figures 1 and 9. For

this exercise we used seasonally adjusted time series of logged variables.

To analyze the time series volatility we detrended the data with a

Hodrick-Prescott (HP) filter with smoothing parameter 105 as in Shimer

(2004).7 The standard deviation of detrended unemployment is about

20 times higher than the standard deviation of detrended productivity in

Spain, while it is about 10 times higher in Latvia. This higher volatility of

unemployment is related to similar differences between the two countries in

both finding and separation rates. In particular, standard deviation of the

detrended finding rate is almost 12 times higher than that of productivity

in Spain, while it is 5.6 times higher in Latvia. The analogous statistic

the for separation rate is 8.3 and 3.6 for Spain and Latvia, respectively.

In other words, the rigid-wage country has a volatility which doubles the

volatility of the flexible-wage economy.

To emphasize this connection, table 6 also reproduces some statistics

from Shimer (2004) for the US in the third column of table 6. We find

7The results do not change if we use a linear trend instead.
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that the US lies in between the two countries, with relative unemployment

volatility higher than in Latvia and lower than Spain.

Another important factor is that the relative volatility of the finding

rate is more than double that of the separation rate in the US. This is

related to the importance of the finding rate in explaining unemployment

changes in the US. However, this is not so much the case in our samples in

Spain and Latvia, where relative volatility of the finding rate is about 50

percent higher than that of the separation rate, highlighting the importance

of separations during the last recession in these countries.

The wage cyclicality in the US falls between the cyclicality in Spain

and Latvia. The correlation between unemployment and real wages (both

seasonally adjusted series) is -0.8 in Latvia, -0.17 in the US and 0.75 in

Spain, and this is related to the degree of flexibility of wages. Latvia is

close to the flexible wage setting. In contrast, the positive correlation in

Spain is striking, and is partly driven by the “inflation safeguard clause”

as discussed earlier.

The last two columns of the table show the results of simulations using

a matching model calibrated for the US (Shimer 2004). It compares the

results for a Nash bargaining setting - in which wages are flexible - and a

rigid wage setting. In the flexible wage case, the correlation between unem-

ployment and wages is -0.96, close to that observed in the case of Latvia. In

the rigid-wage case this correlation is zero, closer to that of the US. In the

model, rigid wages generate higher unemployment volatility because of the

stronger change in the finding rate (separation rate is a fixed parameter in

this model). This result is qualitatively similar to the observed relationship

in these countries because, as in the model, the data shows that the econ-

omy with lower wage flexibility has higher finding rate and unemployment

rate volatility. Nevertheless, while the comparison between the data and

model shows qualitatively similar outcomes, they are quantitatively very

different for two main reasons. First, the volatility of the flexible wage case

in Spain is much lower than the volatility observed in Latvia. Second, the

unemployment volatility in Spain is even higher than that seen in relation

to rigid wages. This second difference can be justified by the fact that the

correlation between wages and unemployment in Spain is not zero as in the

model but positive. Additionally, the finding rate volatility is higher in the

44



model than in Spain; what the model misses is the separation rate cyclical

changes.

Then, while Latvia can be characterized as the flexible wage economy,

its volatility is much higher than that observed in the flexible-wage model,

one of the reasons being that Latvia suffered both a very deep drop in

productivity and a real interest rate rise. This last shock is not accounted

for in these time series analyses. To get a closer look at this aspect we take

advantage of our derivations in Section 2. The finding and separation rate

conditions derived therein allow us to discuss the effect of shocks in both

productivity and interest rates, as well as to introduce different types of

wage adjustments.

Table 6: Cyclicality of wages and flows

Spain Latvia US† Matching model, Shimer (2004)
Flexible wages† Rigid wages†

σu/σp 19.25 10.27 12.06 0.56 11.56
σf/σp 11.71 5.60 10.25 0.63 23.81
σs/σp 8.30 3.65 4.17 0.00 0.00
cov(p, u)/σp -0.16 -0.20 -0.05 -0.01 -0.17
cov(p, f)/σp 0.10 0.13 0.03 0.01 0.38
cov(p, s)/σp -0.05 -0.10 -0.03 0.00 0.00
corr(u, f) -0.94 -0.88 -0.95 -0.96 -0.92
corr(u, s) 0.65 0.41 0.58 0.00 0.00
corr(u,w) 0.75 -0.80 -0.17 -0.96 0.00

Notes: Definitions: u is unemployment rate, f is finding rate, s is separation rate, p is TFP and w
is real wage. Finding and separation rates are computed using the administrative sample, as for
figure 9. Remaining variables are described in figure 1. For each variable the standard deviation (σ)
covariances and correlations are reported. All variables are logged, seasonally adjusted quarterly
series. Measures of σ are deviations from an HP trend with smoothing parameter 100000.
† US data and matching model are from Shimer (2004).

Table 7 provides statistics of changes between the last quarter of 2007

and the same period of 2010 for main variables. Panel (A) presents the log

differences of the variables. Real mean wages of stayers, wS, increased 0.03

log points during the period in Spain and fell 0.07 log points in Latvia.

Wages of new hires fell in both countries, but only 0.02 log points in Spain

and a much larger drop of 0.27 in Latvia. We additionally show the changes

in real mean wages in quarter t for those who will be displaced in quarter

t + 4, wEX . This wage was stable in Spain while it fell 0.22 log points in

Latvia.
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The differences in wage changes are also related to a big difference in

shocks. The observed total factor productivity was 0.02 log points lower

in Spain while in Latvia it was down by almost 0.1 log points. This drop,

however, is related to both an aggregate shock and to composition effects.

Composition changes take place in recessions because when productivity p

is reduced the reservation productivity R increases; some low productivity

jobs are destroyed and the mean idiosyncratic productivity, x̄ rises. The

adjustment in employment and output by industry at the beginning of the

recession is clear indication of this composition effect. Hence, we take it

that the observed TFP measures px̄ rather than p. We use an alternative

measure of d ln p as the average change in TFP of continuing firms. We

approximate this by using the results from Hospido and Moreno-Galbis

(2015), that compute this rate at about -0.06 log points. In the absence of

a similar estimate for Latvia, we use a calibrated version of the model to

account for this composition effect and multiply the change in measured

TFP by 1.6 to get a change in p of -0.15 log points in Latvia.

While the shocks in productivity rates are stronger in Latvia than in

Spain, the changes in finding and separation rates (and, then, in unem-

ployment) are similar in both countries. In Spain, the finding rate dropped

0.38 log points, while in Latvia it fell by 0.41 log points. Separation rate

increased by 0.18 and 0.17 log points in Spain and Latvia, respectively.

This implies that the response of workers’ flows to shocks was stronger

in Spain. Panel (B) of Table 7 displays the elasticities of workers’ flows to

changes in productivity p. We concentrate on the productivity shock which

is the typical analysis. The finding rate elasticity is about 6 in Spain and

1.7 in Latvia. Additionally, elasticity of the separation rate is -3 in Spain

and -0.71 in Latvia. Finally, the elasticity of unemployment is about four

times higher in Spain than in Latvia.

But productivity is not the only shock. During the recession Latvia

suffered substantial increases in interest rates. Like changes in real interest

rates affect the value of a job, reduce the incentives to open a vacancy.

By the same effect, a higher interest rate also implies higher separations.

Higher discount rates reduce the incentives to wait for an improvement in

idiosyncratic productivity, and more jobs are destroyed.

Real interest rates increased 0.09 log points in Spain and 0.8 log points
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in Latvia. This is a strong shock for Latvia, above the effect of productivity.

Again, this evidence relates to the analysis in Table 6: flexible wages

imply lower elasticity of workers’ flows. The difference in elasticities is

strong.

We now proceed to link the wage dynamics and workers’ flows through

the model in order to analyze whether the different wage adjustment can

explain the strong differences in elasticities in workers’ flows. To emphasize

this issue and to introduce the shock to interest rates we use the equations

4 and 7 of Section 2. These equations link changes in wages, productivity

and interest rates to changes in workers’ flows. We use wS to measure the

changes in incumbent wages, wN to represent the newly hired wages, and

wEX as a proxy for changes in wR, which denotes the wages at reservation

idiosyncratic productivity. We set η = 0.33, γ = λ = 0.1, H(R) = 4,

ΓN = 0.7 and ΓR = 1.126. These parameters arise from a calibration of

the model and are fully explained in the Appendix.

Panel (C) of Table 7 shows the predicted changes in finding and separa-

tion rates using the formulas. For Spain, the calibrated equations predict

changes of -0.19 and +0.27 log points for finding and separation rates, re-

spectively. The predicted changes in Latvia are -0.49 and +0.20. All these

changes are in the order of magnitude of the observed changes. But some

differences are important. Adjustment of finding rate in Spain, for exam-

ple, is twice that much its predicted change. The converse is true for the

separation rate.

On the whole, we learn that the experience during the recession could

be explained by a model and different wage adjustments. The separation

rates are also important and could be related to wage settings.

6 Conclusions

In theory, during a recession, the number of employed workers would adjust

more in a rigid-wage economy compared to a completely flexible economy.

When workers’ flows are analyzed through a model with frictions in the

labor market, the conclusion is similar: rigid wages imply higher finding

rate and unemployment volatility.

An ideal research design to test this theoretical result would be to com-
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Table 7: The effect of the recession on the labor markets: changes between
2007 and 2010 and the model

Spain Latvia

(A) Log differences between 2007 and 2010
wS 0.03 -0.07
wN -0.02 -0.27
wEX -0.01 -0.22
px̄ -0.02 -0.09
p -0.06 -0.24
r 0.09 0.80

f -0.38 -0.41
s 0.18 0.17
u 0.32 0.30

(B) Elasticities
ηf,p 6.29 1.73
ηs,p -3.02 -0.71
ηu,p -5.29 -1.26
ηwS ,p -0.43 0.29
ηwH ,p 0.35 1.12

(C) Formulas
f -0.19 -0.49
s 0.27 0.20
u 0.29 0.40

Notes: Panel (A) shows the log differences in the variables from the end of 2007 to the
end of 2010. Wages wS , wN and wR are real wages of stayers, new hires and EtX groups,
respectively. Unemployment is the steady state rate computed using equation (1). Panel (B)
report elasticities of variables with respect to p. Panel (C) shows the result from plugging
in changes in productivity and wages of panel (B) in equations (4), (5) and (7). Other
parameters used for the calibration of these formulas are η = 0.33, γ = λ = 0.1, H(R) = 4,
ΓN = 0.7 and ΓR = 1.126 and are the result of a calibration of the matching model as
explained in the Appendix.
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pare two sets of identical economies affected by the same shocks, allowing

one group to flexibly adjust their wages, and imposing wage rigidity on the

other group. This experiment, however, is not available to us, an obvious

reason being that wage dynamics cannot be imposed by the researcher. Ad-

ditionally, wages have been found to be typically rigid in many countries,

and a flexible-wage economy is hard to come by.

This paper compares the wage dynamics and workers’ mobility during

2004-2011 in Spain and Latvia. These two economies are similar in their

boom, fuelled by the real estate sector, and the global shock of the recession.

They are, however, different in many other respects. Wage bargaining and

other labor market institutions such as the “inflation safeguard clause”

imposed a strong wage rigidity in Spain, to the extent that real mean wages

were still peaking even after unemployment exceeded the 20 percent mark.

In contrast, the Latvian real mean wage decreased by about 10 percent in

the same period.

The choice of these two countries rests on three main facts. First, both

countries have social security data to build measures of wage rigidity and

workers’ mobility during recession. Second, the rise in unemployment was

high in both countries which allowed for a more significant effect on wages

and mobility. Third, both countries had fixed exchange rates, making wage

adjustment even more important. Because of these factors, the Spanish and

Latvian comparison provides clear and important insights.

The first finding of our paper is that the wage dynamics are very differ-

ent in both countries, with Latvian wages being much more flexible than

Spanish wages. This finding is supported not only by the time series of real

wages in both countries, but also by very diverse measures of wage rigidity.

These measures include the distribution of log wages of stayers, as well as

the mean wage change of workers who changed jobs.

The second central finding is that workers’ flows, both into and out

of unemployment, are far more responsive with respect to productivity

shocks in the rigid-wage economy. In fact, the elasticity of unemployment to

productivity is four times higher in Spain than in Latvia. Additionally, the

changes in workers’ flows are much more persistent in Spain than in Latvia.

We also show that the order of magnitude of changes in the finding and

separation rates can be predicted by conditions derived from a matching
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model. In this model, we introduce the observed changes in real wages,

productivity and interest rates, as well as some other parameters. These

findings are in line with the theoretical results.

The third finding is that the separation rate plays a more important role

than was previously documented in explaining the rise in unemployment

during a recession. The theoretical literature has focused on the analysis

of the finding rate which tends to be more cyclical than the separation

rate. Also previous empirical results show that the finding rate is more

important in explaining the change in unemployment, probably due to the

fact that the shocks have been milder than the ones observed in our sample.

Our results suggest that the analysis of changes in the separation rate is

important. We also observe that the elasticity of separation rate is four

times higher in the rigid-wage economy. This suggests that job destruction

decisions are related to wage dynamics, and that wage rigidity tends to

amplify the effect of shocks not only in finding rate, but also in separation

rate.

Overall, our paper presents empirical evidence that supports the the-

oretical conclusions that rigid wages generate higher volatility in workers’

flows, and in unemployment.
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Appendix

A Details about data

We had identification numbers for men with general insurance and gener-

ated quite a large sample (10 percent of total observations) stratified by

age group and number of observations group.

The type of firm can be identified directly from the data.

We eliminated all workers with more than one job.

For Latvia we considered the following types as public sector admin-

istration (percentage of employment in 2008 in parenthesis): Budget au-

thority (19 percent), Commanding (0.1 percent), Municipal enterprise (0.1

percent), Public company (0.1 percent), Company or religious organization

(1.3 percent). In 2008 these represented about 22 percent of employment.

We considered the following as related to self-employed (employees of

self-employed) and/or agricultural employment: Individual merchant (1

percent), Individual company (0.4 percent), Cooperative society (0.5 per-

cent), Peasant farming (1.1 percent), Fisherman holding (0.1 percent). In

2008 these represented about (3 percent) of employment. (These jobs are

not self-employed but employees of an individual. In any case, we decided

to drop these observations throughout the analysis.)

We then kept limited liability companies (65 percent of total employ-

ment in 2008), corporations (9.6 percent), and “another form of business”

(0.5 percent).

We dropped any insurance that was not general insurance. In 2008

other types of insurance represented about 8 percent of employment in

Latvia. New types of insurance/contracts were implemented after 2010

for micro-enterprise employment. Nevertheless, given that we do not have

these firms in the first place (these are the employees of individual self-

employed/employers) there is no bias in not including these new types of

insurance.8

8For these new types of insurance, related to the micro-enterprise employee income
policy, there is a different way to pay contributions; it is related to turnover and to total
payroll rather than to individual wages. For this reason, it is possible that declarations
of wages of individual workers could be misreported even when total taxes paid are
correctly declared.
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We kept observations for male workers between 20 to 60 years of age.

Some comments about the particularities of the data and implications

for the methods used:

Zero wages: The data has many observations with zero in wages in

Latvia, but less in Spain. These could be: seasonal employment,

workers in unpaid leave, zero hours worked in a part-time job. We

found that the proportion of observations with zero wages goes up

during the recession (from 6 percent to 16 percent in limited liability

companies), suggesting that many of these are related to the cycle as

a way to reduce overall labor costs. In our analysis of wage changes,

we log all wages, eliminating the difference between zero wage and

missing observation. Thus, our analysis of wage cuts misses this type

of adjustment such as suspensions.

Very low wages: In Latvian database there are many observations with

very low wages, below minimum wage. They could mostly be part

time jobs. We deal with this by excluding all jobs with wages less

than minimum wage from the analysis of wage changes.

B Full calibration of the model

For the calibration of the model of Section 2 we consider a period to be

a month. Interest rate is set to r = .004 equivalent to a 5 percent annual

real interest rate. Idiosyncratic shocks are set to xN = 1 for new hirings

and for incumbents there are draws from uniform distribution with support

0.55 to 1. The probability of a shock to idiosyncratic productivity is set

to γ = λ = 0.1. For the matching function an η = 0.33 and m0 = 0.3 are

chosen. Finally, the cost of opening a vacancy is set to c = 0.8. As usual

we imposed the normalization of productivity p = 1. If wages are set to

wI = 0.8 and wN = 0.75 then this calibration gives a separation rate of 3.6

percent and finding rate of 45 percent, with a steady state unemployment

rate of 7 percent. These rates are similar to those of Pissarides (2007), like

most of the parameters of the calibration.

Importantly, when the aggregate productivity level is reduced, x̄ in-

creases so that the change in px̄, related to the observed productivity level,
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reduces less than the initial shock in p. If wages are flexible then changes

in x̄ are small. With rigid wages the difference between the two measures

is substantial. To account for this fact, we imposed an elasticity of wages

with respect to productivity shocks of 0.5 and computed that the change

in p should be 0.025 to generate a px̄ change of 0.01. Thus, we use this

number to estimate the change in p in Latvia.

Overall, this calibration gives a ΓN = 0.73, ΓR = 1.126 and H(R) = 4.

These values are then used in the numerical exercise with the formulas.

C Descriptive statistics

Table C.1: Descriptive statistics - Spain

(1) (2) (3)

Variables Total From 04
to 08

From 09
to 11

Num.of obs (in th.) 2850.11 1820.55 1029.57
Numb. of valid corrected wages (in th.) 1973.93 1301.93 671.99
Prop. of bottom capped SS wgs. 0.01 0.01 0.00
Prop. of top capped SS wgs. 0.13 0.12 0.13
Mean numb. of obs per id. 66.18 45.41 28.75
Number of individuals 43066.00 40089.00 35811.00
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Table C.2: Descriptive statistics

(1) (2) (3)

Variables Total From
04 to 08

From
09 to 11

Num.of obs (in th.) 3612.68 2126.67 1486.01
Numb. of valid corrected wages (in th.) 2188.01 1284.41 903.60
Mean numb. of obs per id. 56.40 37.29 29.55
Number of individuals 64051.00 57026.00 50284.00
Number of monthly observations (in th.) 3612.68 2126.67 1486.01

57


