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Abstract

ERIKSSON, Stefan, 2002, The Persistence of Unemployment: Does Competition between
Employed and Unemployed Job Applicants Matter?, Department of Economics, Uppsala
University, Economic Studies 69, 154 pp, ISBN 91-87268-76-0.

Thisthesis consists of four self-contained essays

Essay 1 (with Nils Gottfries) investigates why unemployment is so persistent in Europe. We
formulate an efficiency wage model with on-the-job search where wages depend on turnover
and employers may use information on whether the searching worker is employed or
unemployed as a hiring criterion. We show theoretically that ranking of job applicants by
employment status affects both the level and the persistence of unemployment and numerically
that these effects may be substantial. More prevalent ranking in Europe compared to the US
(because of more rigid wage structures etc.) could potentially help to explain the high and
persistent unemployment in Europe.

Essay 2 investigates the consequences of skill loss as a result of unemployment in an efficiency
wage model with turnover costs and on-the-job search. Firms are unable to differentiate wages
and therefore prefer to hire employed searchers or unemployed workers who have not lost
human capital. It is shown that if some fundamental factor in the economy changes, this will
result in a lengthy adjustment process with substantial long run unemployment effects.
Moreover, the model is capable of generating persistence but the amount depends on the
duration of the shock itsalf.

Essay 3 considers the optimal hiring strategy of a firm that is unable to observe the productive
abilities of al its applicants. Whom the firm considers as hireable, will depend crucially on the
extent to which the firm can use its wage setting to mirror productivity differences. However,
when setting its wages the firm has to consider other factors as well, e.g. turnover, that may
make it optimal not to set wages that fully reflect productivity differences. Instead, it may be
optimal to avoid hiring workers that have certain characteristics; i.e. to use a discriminatory
hiring strategy. In the paper it is shown that discrimination based on employment status is an
equilibrium hiring strategy even when the firm is free to set different wages for workers with
different expected productivities. It is also shown that if al firms use such hiring procedures
thiswill have strong implications for the aggregate economy and welfare.

Essay 4 (with Jonas Lagerstrom) investigates whether being unemployed per se reduces the
probability to get contacted by a firm. We use Swedish data from the Applicant Database
(Sokandebanken), which contains both employed and unemployed workers who search for a
new job. The key advantage with this dataset is that we have access to the same information as
firms have when they choose whom to contact. Our results indicate that an unemployed worker
faces a lower probability to get contacted by a firm and receives fewer contacts over the sample
period. These findings support the claim that firms view employment status as an important
signal for productivity.
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| ntroduction

Today most European countries suffer from a chronically high unemployment rate. In
major countries, such as Germany and France around ten percent of the workforce is
unemployed and almost half of those are classified as long-term unemployed. In
continental Europe the rise in unemployment started in the late seventies and it has
since remained high. In Sweden the unemployment rate remained low until the early
nineties and has only recently fallen back. The fact that it takes considerable time for
unemployment rates to fall back after a negative shock is often called the persistence of
unemployment. A simple measure is the degree of seria correlation in unemployment
time series. Empirical estimates of persistence often find that the coefficient on lagged
employment is close to unity using European data. Thus, the data indicate that it takes
considerable time for employment to return to its equilibrium vaue following a
negative shock.

It has been hard to find a single explanation for the rise in unemployment and
the current consensus among economists seems to be that a combination of different
shocks contributed to its rise; see for example the discussion in Bean (1994). However,
irrespective of what economic disturbances that caused the initia rise in unemployment,
the question why the adjustment back to equilibrium has taken so long must be
answered before we can claim to understand the dynamics of unemployment.

A theoretical explanation of the persistence of unemployment has to include
some mechanism that keeps wages high even when a high unemployment rate exerts
downward pressure on wages. In the literature, two such mechanisms have received
particular attention. The first ideais that if employed workers with relatively safe jobs
control the unions, they will be reluctant to reduce wages even when unemployment is
high. Such insider-outsider models can generate persistence following a shock (see for
example the models in Gottfries and Horn (1987) and Blanchard and Summers (1986)).
However, it has been difficult to show empirically that these effects are important for
understanding the high and persistent unemployment rates (see Bean (1994)).



The second idea is based on the argument that employers may perceive some
unemployed workers as unattractive to hire because they have lost skills etc and as a
result these workers are ignored when wages are set. This idea has been around since
the early seventies (see for example Phelps (1972)) but has seldom been formalized in a
micro-based model. Examples of the few models that do exist are Blanchard and
Diamond (1994) that considers a situation where firms prefer to hire the applicant with
the shortest unemployment spell and Pissarides (1992) where firms respond to an
average lengthening of unemployment durations by creating fewer jobs. These ideas
have receilved some empirical support but the results are still inconclusive (see Bean
(1994)).

This thesis consists of four self-contained essays aimed at trying to increase our
understanding of why unemployment, once it has been allowed to rise to a high level,
tends to persist. The explanation for the persistence of unemployment being pursued in
thisthesisis related to the second strand of the literature discussed above and focuses on
the characteristics of unemployed searchers and how their ability to compete for jobs
interacts with wage setting. It is based on two central ideas; that unemployed workers
have to compete with on-the-job searchers for the vacant jobs and that employers may
find unemployed searchers less attractive to hire than employed searchers. As will be
evident from the analysis later, the implication of these two ideas is that firms will be
reluctant to lower their wages following a shock because this would lead to excessive
job-to-job turnover, and this will keep wages high and employment low. Thus, this
thesis argues that competition between employed and unemployed job applicants does
matter for the persistence of unemployment.

The first two essays focus on the macro-economic implications for wages and
unemployment if firms, for some reason, prefer to hire employed applicants rather than
unemployed and/or long-term unemployed applicants. Theoretical models are
formulated and analyzed using numerical solution techniques to determine how the
model economies respond to shocks and whether the mechanisms analyzed are
sufficiently strong to generate the amount of persistence found in the data. The third
essay focuses on one of the key assumptions of the models in the first two essays: i.e.
that firms do not set differentiated wages that make them indifferent between groups of
applicants with different expected productivity; e.g. employed and unemployed



applicants. The purpose of the analysisis to show that, even when firms are allowed to
set their wages freely, it can still be optima not to differentiate wages but rather to
avoid hiring from certain groups of applicants such as unemployed or long-term
unemployed workers; i.e. that it is an optimal hiring strategy to use discrimination. The
last essay, investigates empirically whether or not the key assumption in the theoretical
essays, that the probability to get contacted by afirm is higher for employed applicants
than for unemployed applicants, is true. In the following, | summarize each essay and
present the main findings.

Essay I, Ranking of Job Applicants, On-the-job Search, and Persistent
Unemployment, written with Nils Gottfries, considers the persistence of unemployment
from a macro-economic perspective. The central question being asked is. Why is
unemployment so persistent in Europe? The paper emphasizes two aspects of the labor
market as important for understanding the persistence of unemployment; that turnover
considerations affect wage setting and that firms sometimes prefer to hire employed
rather than unemployed job applicants.

To capture these aspects of labor markets, an efficiency wage model is
formulated where workers search on the job and where firms set their wages taking into
account that turnover is costly. Ranking is then introduced by assuming that some
employers prefer to hire employed applicants. It is shown that ranking increases the
probability that an employed worker gets the job he applies for and this makes it
optimal for firms to set higher wages. The result is both higher equilibrium
unemployment and slower wage adjustment following a shock. When the economy is
recovering from arecession, there are relatively many job openings, which tend to raise
wages, and high unemployment has only a weak effect on wages because unemployed
workers do not compete well with those searching on the job. Simulations show that
the quantitative effects of ranking may be substantial. The model is used to interpret the
different labor market outcomes in the US and Europe. Both the level and the
persistence of unemployment are much higher in Europe. The simulations show that,
within this model, wage pressure due to strong unions can explain high unemployment
in Europe, but not the extreme persistence observed empirically. Instead, the analysis
points to ranking of job applicants as a potentially important explanation of the high

persistence of unemployment observed in many European labor markets.



Essay Il, Skill Loss, Ranking of Job Applicants, and the Dynamics of
Unemployment, investigates the consequences of skill loss as a result of unemployment,
concentrating on its macro-economic implications.

The paper takes as a starting point the ideas in a seminal paper by Blanchard and
Diamond (1994) that the duration structure of unemployment might be important for
understanding the persistence of unemployment. In that paper, the authors examine
how the composition of unemployment affects wage determination in a matching
model. They assume that employers always hire the applicant with the shortest
unemployment spell. Wages are set in a Nash bargain with the threat point of workers
being the utility they would get if they become unemployed. Their main conclusion is
that “ranking” affects the short-run dynamics but has only minor long-run effects. The
reason being that, since employed workers face a (small) risk to become long-term
unemployed themselves, they do not demand too high wages. Thus, their study
indicates that explanations based on the duration structure of unemployment are not, by
themselves, satisfactory as explanations for the European unemployment experience.
My paper takes a new look at this issue by analyzing another mechanism through which
the duration structure of unemployment affects wage setting. This is done by adapting
the efficiency wage model with turnover costs and on-the-job search devel oped in Essay
| to a situation with two different types of unemployed workers; one group that is
identical to employed workers and one group that has lost human capital and thusis not
attractive to hire. Since firms are unable to differentiate wages, they prefer to hire
employed applicants or unemployed applicants who have not lost human capital

The paper demonstrates that if turnover considerations, skill loss as a result of
unemployment, and inability to differentiate wages are important features of real world
economies this will affect how the economies respond to both permanent and
temporary shocks. The steady state analysis shows that more ranking, a higher risk to
lose human capital or more wage pressure al raise equilibrium unemployment, and that
the effects are concentrated to the stock of long-term unemployed workers. It is also
shown that quite modest permanent changes in the key parameters in the model will
result in very lengthy adjustment processes, involving substantial long run effects on
the unemployment level. If such slow adjustment processes are a feature of real

economies, it is not surprising that economists have difficulties finding the structural



causes of the rise in European unemployment. The dynamic anaysis shows that
temporary shocks have persistent effects, but the magnitude depends on the duration of
the shock itself.

Essay 111, Imperfect Information, Wage Formation, and the Employability of the
Unemployed, takes a more micro-oriented perspective and focuses on why an
information-constrained firm, that is free to set its wages unilaterally, might find it
optimal not to differentiate wages according to productivity differences, but rather to
avoid hiring from some groups of workers; i.e. to use a discriminatory hiring strategy.

The paper considers the optimal hiring strategy of a firm that is unable to
observe the productive abilities of all its applicants. Whom the firm considers as
hireable, will depend crucially on the extent to which the firm can use its wage setting
to mirror productivity differences. However, when setting its wages the firm has to
consider other factors as well, e.g. turnover, that may make it optimal not to set wages
that fully reflect productivity differences. Instead, it may be optimal to avoid hiring
workers that have certain characteristics; i.e. to use a discriminatory hiring strategy.

In the paper it is shown that discrimination based on employment status is an
equilibrium hiring strategy even when the firm is free to set different wages for workers
with different expected productivities. It is also shown that if all firms use such hiring
procedures this will have strong implications for the aggregate economy and welfare.
The expected probability to find ajob will be lower for an unemployed searcher than for
an employed searcher and this will tend to put upwards pressure on wages and generate
unemployment. It is also shown that it probably is welfare improving to use policy
interventions to increase employment. The objective with all such policy measures
must be to create incentives for firmsto increase their hiring and this can be done in two
ways. The first method is to eliminate unproductive job seekers from active search and
instead train them to become productive. The second method is to help unemployed
workers showcase their abilities to prospective employers. This could, for example, be
achieved with some type of trial employment scheme.

The analysis in this paper extends the anaysis in two important papers by
Gibbons and Katz (1991) and Sattinger (1998). In the first paper, employers who
cannot observe the productivity of prospective employees use the layoff history of these

workers as a basis for offering different wages; i.e. some fully productive workers suffer



by having to accept alower wage. In the second paper, employersfind it optimal to use
different employment criteria for groups with different characteristics when they are
constrained not to differentiate wages; i.e. some fully productive workers suffer by not
finding a job. My paper extends the analysis by showing that even if we allow for
flexible wages, this will not necessarily prevent discrimination against groups of
workers; i.e. a similar outcome as in Sattinger’s paper may arise even if firms are
allowed to set different wages as in Gibbons and Katz. This means that we cannot
simply assume that flexible wages always will make afirm indifferent between different
groups of applicants unless we are willing to allow for implausible arrangements like
job fees etc. Instead, it is possible that the wage that the firm considers as optimal for a
particular group, taking turnover consequences into account, is so high that it is less
profitable to hire from that group than from some other group of applicants.

Essay IV, Competition between Employed and Unemployed Job Applicants:
Swedish Evidence, written with Jonas Lagerstrom, investigates empirically whether or
not employers prefer to hire employed applicants rather than unemployed applicants.

The purpose is to empiricaly investigate whether being unemployed per se
reduces the probability to get contacted by a firm. We use data from the Applicant
Database (Sokandebanken) kept by the Swedish Employment Office (AMS) where
workers, both employed and unemployed, themselves over the Internet submit their
personal details and information about the type of job they want to find. A key feature
of this dataset is that we have access to exactly the same information as firms have
when they choose whom to contact. This means that we do not need to worry that firms
use information that is unobservable to us when they choose whom to contact. Thus,
given that we include properly designed control variables for all other factors that affect
the contact probability, we can claim to get estimates of the true extent of discrimination
based on employment status.

The empirical analysis indicates that an unemployed worker faces a lower
probability to get contacted by a firm and receives fewer contacts over the sample
period. For the typical searcher, being unemployed reduces the chance to get contacted
by afirm with around 7 percent and, if the worker does get contacted, he gets around 12
percent fewer contacts. All results are statistically significant at conventiona levels and

appear stable over different specifications as well as over different estimation methods.



The findings in this essay support the proposition that employers do view the
employment status of the applicants as important when determining whom to hire. The
reason for this must be that they believe that there exists a correlation between
employment status and the productive abilities of the applicants. Thus, the empirical
findings in this chapter support the theoretical explanation of the persistence of

unemployment being proposed in the previous essays.



References

Bean, Charles R. (1994), “European Unemployment: A Survey,” Journal of Economic
Literature, 32, 573-619.

Blanchard, Olivier J., and Peter Diamond (1994), “Ranking, Unemployment Duration
and Wages,” Review of Economic Sudies, 61, 417-434.

Blanchard, Olivier J., and Lawrence H. Summers (1986), “Hysteresis and the European
Unemployment Problem,” In: NBER Macroeconomics Annual, 1, MIT press,
Cambridge, MA.

Gibbons, Robert, and Lawrence F. Katz (1991), “Layoffs and Lemons,” Journal of
Labor Economics, 9, 351-380.

Gottfries, Nils and Henrik Horn (1987), “Wage Formation and the Persistence of
Unemployment,” Economic Journal, 97, 877-884.

Phelps, Edmund S. (1972), Inflation Policy and Unemployment Theory, London,
Macmillan.

Pissarides, Christopher A. (1992), “Loss of Skill during Unemployment and the
Persistence of Employment Shocks,” Quarterly Journal of Economics, 107, 1371-
1391.

Sattinger, Michael (1998), “Statistical Discrimination with Employment Criteria*
International Economic Review, 39, 205-237.



Essay |

Ranking of Job Applicants, On-the-job Search,

and Persistent Unemployment*

1 I ntroduction

When one compares European and US labor markets, several differences are apparent.
Unemployment rates are much higher, turnover is much lower, and the adjustment back
to equilibrium after a shock is much slower in Europe. While high unemployment may
plausibly be blamed on unions and labor market rigidities and low turnover may be due
to cultural differences, the last observation is especialy intriguing. In severa European
countries, unemployment has remained high for a long time after it was raised by
temporary cyclical shocks. In univariate models of unemployment, the coefficient on
lagged unemployment is close to unity for many European countries (see references
below). Adjustment costs and insider-outsider models can explain some persistence,
but they can hardly generate the extreme persistence found in the data. Why is
unemployment so persistent in Europe? In this paper we take a new look at this
question, emphasizing two aspects of the labor market: that turnover considerations
affect wage setting and that firms sometimes prefer to hire employed rather than
unemployed job applicants.

The importance of voluntary turnover is well documented. Holmlund (1984)
and Akerlof, Rose and Y ellen (1988) report quit rates of around two percent per month

* Written together with Nils Gottfries. We are grateful for helpful comments from Peter Diamond, Per-
Anders Edin, Peter Fredriksson, Erik Hernaes, Bertil Holmlund, Kenneth Koford, Torsten Persson, Avi
Weiss and seminar participants at CESifo Summer Institute, EEA Annual Congress, Econometric Society
World Congress, the Finnish Postgraduate Program, Swedish School of Economics in Helsinki, Institute
for International Economic Studies, 1ZA, Stockholm School of Economics and Uppsala University.
Financial support from the Institute for Labour Market Policy Evaluation and the Swedish Council for
Research in the Humanities and Social Sciencesis gratefully acknowledged.



for the US, Sweden and Japan, and Boeri (1999) finds that worker flows from one job to
another constitute around 50 percent of al hiring in severa European economies.
Pissarides and Wadsworth (1994) report that around 5 percent of all employed workers
in Britain search for a new job and, according to Holmlund (1984), about 8 percent of
employed workers in Sweden engage in job search during a year. Lane, Stevens and
Burgess (1996) show that worker reallocation is two to three times as great as job
reallocation and labor turnover is procyclical because procyclica quits dominate
counter-cyclical layoffs (Anderson and Meyer (1994)). McCormick (1988) shows that
total separations, many of which are job-to-job flows, depend strongly on the number of
available vacancies. Furthermore, survey evidence shows that firms do consider the
implications for turnover when they set wages. Concerns about hiring and training
costs and loss of competence due to turnover deter firms from wage cuts (Blinder and
Choi (1990), Campbell and Kamlani (1997)).

The second starting point is that unemployed workers are sometimes at a
disadvantage compared to employed workers in the competition for jobs because some
employers prefer to hire already employed workers. Blau and Robins (1990) show that
in the US employed job searchers receive amost twice as many job offers as
unemployed searchers with the same search effort. Winter-Ebmer (1991) finds that
employment status is used as a screening device for productivity in Austria. In surveys
of US and Swedish firms, Bewley (1999) and Agell and Lundborg (1999) find that a
substantial fraction of employers view unemployment as asignal of lower productivity.

If there is search on the job, and turnover is costly, then the firm’s optimal wage
will depend on the probability that its employees find other jobs. If this probability
increases, firms will raise wages to prevent costly turnover. If, in addition, unemployed
workers do not compete for jobs on an equal basis with employed applicants, this must
raise the probability for employed workers to get the jobs they apply for, and raise the
wage. In other words, we should expect an interaction between the turnover
considerations that affect wage setting and the fact that unemployed workers have a
disadvantage compared to employed workers when applying for the same jobs. The
bigger this disadvantage, the higher is the chance for employed workers to get a new
job, and the higher is, ceteris paribus, the "efficiency wage” that is optimal from the

firm’'s point of view.
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To formalize this intuition, we formulate a model where a fraction of al
employed workers apply for new jobs while maintaining their current jobs. Whether a
person applies for a new job or not depends on the wage offered by the current
employer, wages elsewhere, and a stochastic job satisfaction factor associated with the
current job. The firm takes the effect on turnover into account when it sets the wage.
We first consider the case without ranking, i.e. when employers choose whom to hire
randomly. We find that, without ranking, unemployment is somewhat persistent.
Because firms fear costly turnover as the economy recovers from a recession, a
permanent negative shock is not fully accommodated in the next wage contract, and
hence employment remains low for some time after a negative shock.

We then introduce ranking by assuming that some employers prefer to hire
employed applicants. Ranking increases the probability that an employed worker gets
the job he applies for and this makes it optimal for firmsto set higher wages. The result
is both higher equilibrium unemployment and slower wage adjustment following a
shock. When the economy is recovering from a recession, there are relatively many job
openings, which tend to raise wages, and high unemployment has only a weak effect on
wages because unemployed workers do not compete well with those searching on the
job. Simulations show that the quantitative effects of ranking may be substantial.

We also use the model to interpret the different labor market outcomesin the US
and Europe. Both the level and the persistence of unemployment are much higher in
Europe. Our simulations show that, within this model, wage pressure due to strong
unions can explain high unemployment in Europe, but not the extreme persistence
observed empirically. Instead, our analysis points to ranking of job applicants as a
potentially important explanation of the high persistence of unemployment observed in
many European labor markets. Unfortunately, we do not have direct measures that
allow us to compare the extent of ranking across countries, but we find it plausible that
ranking is more prevalent in Europe because of more rigid wage structures etc.

The idea that unemployment persists because unemployed workers have
difficulty competing for jobs is not new. Phelps (1972), Layard and Nickell (1986) and
others! have made arguments along those lines, but there are few microeconomic
models formalizing the idea. The insider bargaining model developed by Blanchard and

1 See also the references in Machin and Manning (1999).
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Summers (1986) and Gottfries and Horn (1987) emphasizes the distinction between
employed and unemployed workers, but can hardly generate the extreme amount of
persistence found in the data2 Other related papers are Huizinga and Schiantarelli
(1992) and Gottfries and Westermark (1998), who show that persistence may arise due
to the forward looking nature of wage decisions, and Pissarides (1992), who shows that
interaction between skill loss in unemployment and job creation by firms can make
unemployment more persistent. Neither of these papers considers the interaction
between on-the-job search, ranking, and wage setting that we emphasize here.3

The paper that is most closely related to ours is Blanchard and Diamond (1994).
They examine how wages are affected if firms rank job applicants according to the
length of unemployment. Workers and firms match in a random way and wages are
determined by Nash bargaining, with the expected utility of arecently laid off worker as
threat point. Their result is that ranking affects wage dynamics but has small effects on
the long run wage level. Our analysis differs in several ways. First, we replace the
“quas labor supply curve” implied by Nash bargaining with an efficiency wage model
with turnover between jobs; as a consequence, the utility that workers get if they are
unemployed plays no role in our model. Second, we focus on the advantage of
employed job searchers relative to unemployed workers rather than on the distinction
between short-term and long-term unemployed workers. Third, while Blanchard and
Diamond examine the effects on wages of exogenous movements in employment,
employment is endogenous in our model, so we can solve for employment, calculate
persistence, and evauate the effects quantitatively. Also, our results differ from those
of Blanchard and Diamond. In our model, ranking has substantial effects not only on

the dynamics, but also on the long run equilibrium levels of wages and employment.4

2 The Blanchard and Summers (1986) version of the insider bargaining model generates hysteresis, which
is an extreme form of persistence, but only because they make very special assumptions concerning union
preferences etc. - see the discussion in Blanchard (1991) or Bean (1994).

3 Pissarides (1992) assumes that long-term unemployment leads to loss of skills. Firms cannot distinguish
long-term and short-term unemployed workers, so al job seekers have the same chance to get a job.
Unemployment is persistent because long-term unemployment implies a deterioration of the average
quality of unemployed workers, which makes it less profitable for firms to create vacancies. Thus the
mechanisms are quite different from those considered here. Pissarides (1994) introduces on-the-job
search into an equilibrium search-matching model, but the interaction with ranking is not explored.

4 In a recent paper by Tranaes (2001), firms can choose between searching among the unemployed and
making job offers to workers employed by other firms. Unemployed workers have a disadvantage
because there are some unemployable workers among them. He does not address the persistence
problem, however.
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In Section 2 we formulate the basic turnover model without ranking and
calculate steady state employment and persistence. In Section 3 we introduce ranking
and show that this increases the level and the persistence of unemployment. In Section
4 we extend the model to allow for wage contracts spanning several periods and in
Section 5 we discuss potential explanations of the observed differences between
European and the US labor markets. In Section 6 we discuss some of the simplifying

assumptionsin our model and relate our resultsto the relevant literature.

2  Themode without ranking

The model is very stylized and formalizes the idea that job-to-job flows are substantial
and that firms care about turnover when they set wages. There are many monopolistic
firms and many workers per firm. The labor force is constant and normalized to one.

The sequence of eventsin each period is the following:

1) At the beginning of the period, some of the workers leave employment and enter
the pool of unemployment. The fraction leaving to unemployment, s, is
exogenously given and represents workers quitting or being laid off for
€X0Qgenous reasons.

i) Firms set wages and prices.

iii) The remaining employed workers decide whether to apply for a new job or not,
considering the wage offered by the current employer, wages elsewhere, and a
non-pecuniary “job satisfaction” factor. All unemployed workers also search
and every searcher submits one application to a randomly chosen firm.>

iv) Firms receive the applications and observe the aggregate demand shock, m, .

Since price exceeds marginal cost, it is optimal to hire the number of workers
required to satisfy demand. We assume that the shocks are never so large that
they cannot find workers to hire. In the no-ranking case they choose randomly
among the job applicants. In the case of ranking, firms prefer to hire employed

applicants for some, randomly chosen jobs.

5 Whether workers send in one or more applications is less important. The important assumption is that
the search intensity is the same for all searchers.
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Since the decision in stageiv istrivial, we proceed by first analyzing the search decision
of the worker in stage iii, and then analyzing the firm’s optimal wage and price decision
in stage ii. Finaly we examine employment dynamics in a symmetric general

equilibrium and calculate the natural rate of unemployment and its persistence.

2.1 On-thejob search

Every worker who remains employed when a period begins has to decide whether to
look for a new job or not. We assume that each worker employed at the beginning of a
period draws a number v that determines his job satisfaction from working at his
present job in the current period.6 This number is drawn from a random distribution
with cumulative distribution function G(v) which is unimodal with mean equal to unity
and an upper support V. To keep the model simple, we assume that every worker

makes a new independent draw from G(v) every period.” If an individual worker in
firm i draws the number v, his utility from staying this period is w; /U, where w, isthe
wage set by firm i in period t. Assuming that all other firms set wage w; , the expected
utility from a randomly chosen new job is /]E(Wt /V), where A is smaller than unity,

reflecting costs of switching jobs. Workers find out the level of job satisfaction in a
new job only after they have taken it.
There are no costs associated with on-the-job search, so a worker who has drawn

v will search for anew job if AE(w, /v)>Ww, /0. We assume that AE(L/v) <1, so if

wages are the same, most workers prefer to stay at the job they have. We also assume
that the upper support is not so high that workers may prefer to quit into unemployment.
These assumptions imply that the fraction of on-the-job searchersin firmi in periodtis

S(W, /w,) =1-G(W, / WAE(L/v)) (1)

where S is decreasing and convex when the relative wage is near unity.8 Note that

6 Akerlof, Rose and Yellen (1988) emphasize that both wages and non-pecuniary factors influence quit
decisions.

7 This assumption is discussed below.

8 For a very low relative wage, most workers leave the firm and S is concave but this region will not be
relevant in equilibrium.
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because there is no cost of search, the decision to search does not depend on the chance
to get ajob — only on whether the worker would like to change jobs.
All searching workers apply for one job each period and submit their

applications randomly. The fraction of previously employed workers quitting to take
another job is then (1-s)S(w, /w,)a,, where a, is the probability that an employed
searcher findsajob. This probability will be determined below.

2.2 Wage- and price-setting

Every worker produces one unit of the good, ¢ =n;, and the demand for the firm's
product is a constant-elastic function of the firm’s relative price and the real money
supply: o =(p,/p,)”"m/p,. The stochastic “money supply” m represents various
aggregate demand shocks and firms set prices and wages at the beginning of the period,
before they observe m,.

When setting the wage, a firm takes account of the fact that labor turnover is
costly.® For every worker the firm hires, it incurs a hiring cost equal to ¢ times the

average wage, W,. We assume that voluntary quits are sufficiently large, and negative
shocks are not too large, so that all employment adjustments can be made by variations
in hiring.1® Then, the number of workers hired is nti -(1-9s)(@- S(Wti / Wt)at)nti_l. The

firm has discount factor B and it will choose w, and p; to maximize:

e 5 {(p: - w - ow [ - - 9)u- S{w, 1w, Jo, ]} @

i\
subject to n! = (&j M
P, P,

9 In this section we assume that the wage can be changed at the beginning of every period (month). In
Section 4 we generalize this to the case when the wage is set for N periods

10 This assumption simplifies the analysis because firms always hire some workers. Without it, the
probability to get ajob, a,, would hit the lower bound of zero when there are no job openings. Although

expected a;, would always be larger than zero, a sufficiently large negative demand shock may imply that
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Substituting the constraint into the objective function and maximizing with respect to

w, and p;, we get the first order conditions for period t:

w: Ef-ni-ca-s)s'wi/w)ani}=0 €)

P E{(l—n)ni + (W + ow, - Bow,, (1- 5)(A- S(md+1/vw+1)a+1))7%{} =0. (4)

t

The first condition says that the optimal " efficiency wage” is such that the direct cost of
amargina wage increase equals the reduction in turnover costs associated with a higher
wage. The optimal wage depends on the average wage level, the hiring cost, and the
probability that someone searching on the job will get ajob.

Since the firm will aways satisfy demand ex post, the firm is effectively
choosing expected employment when it sets the price. The pricing decision is
complicated by the fact that the marginal cost includes not only the hiring cost this
period, but also the reduction in hiring costs the next period if a worker is hired today
rather than the next period. The probability that a worker, who is hired today, remains
with the firm the next period depends on the labor market situation the next period.
Thus, the firm faces a dynamic optimization problem in its price/employment decision.
As we will see, we do not need to solve this dynamic optimization problem to solve the

model, however.

2.3 Thelevel and persistence of unemployment
Since we are interested in aggregate employment, we consider a symmetric general
equilibrium where al firms enter with the same employment and set the same wage.1!

Then we have from equation (3):

there are no job openings. We would then have two regimes for a; , but it should not fundamentally alter

the conclusions. Note also that S includes layoffs for personal reasons etc.

11 we assume that all firms set the wage at the same time so we do not have overlapping contracts.
Obviously, overlapping contracts of the Taylor variety may generate persistence, but we want to examine
how much persistence we get in the model without this additional source of persistence.
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E[n]=0@-9)n_E[a], 5)

where Q = -c S(1) is a measure of the “wage pressure” arising from the efficiency
wage mechanism. Wage pressure is higher the higher the turnover cost and the more

sensitive quits are to wage changes. We assume that Q(1-s)>1 so that E, [at] <1 when

employment is approximately constant.

The final step is to find an equation for a, , the probability to get ajob. There

are many more workers than firms, and we assume the parameters to be such that each
firm gets at least as many applicants as it has job openings.’2 In this section, we
consider the case without ranking where the firm has no preferences between employed
and unemployed workers but simply draws the desired number of workers randomly
from the pile of applications. Then the probability to get ajob is total hiring divided by

the total number of workers searching:

_ n-@-90-Sa)n,
T I--9n, +1-9%,

(6)

where we simplify notation by writing S(1) =S. Hiring is the number of workers the
firm wishes to employ minus the workers who remain from last period, taking into
account exogenous and endogenous separations. Searchers consist of both unemployed
workers, 1-(1-s)n_,, and employed workers searching on-the-job (1-s)S ;.

Solving equation (6) for a, we get:

- n - 1- S)nt—l (7)
1-(1-9)n,, '

which is ssimply net hiring divided by the number of unemployed job seekers. The

chance to get a job does not depend on the number of employed workers looking for

jobs. The intuition is that every worker who changes jobs leaves one job and takes one

job, so the number of jobs available for the remaining searchers remains the same.

12 We check that thisis true for the numerical parameter values used in the simulations below.
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Combining (5) and (7) we can solve for expected employment as a function of

employment in the previous period:

Q(1-s)*n’,
1-9@@+Q)n, -1

E[n]=f(n.)= (8)

From this equation we can find the steady state employment rate if there are no shocks:

SS :;
(1-5)(1+sQ)

(9)
Higher wage pressure Q results in lower employment. An increased flow from
employment to unemployment (s) has an ambiguous effect on the natura rate, but for
plausible parameter values, it raises unemployment.

Since n,=m /p, and E,(n,)=E,(m)/ p,, we can use (8) to derive an explicit
dynamic equation for employment as a function of past employment and the monetary
shock:

n, = f(nt—l)L- (10)

Because of wage and price rigidity, unexpected shocks to the money supply affect
employment, and once employment has increased or decreased, it will tend to remain
high (or low) in subsequent periods. As a measure of persistence from one period
(month) to the next, we use the derivative of the function f evauated at the steady

state level of employment:

p. = f,( SS): (1-2s)u® -s’n®

(1-9s)(u= +sn¥)’ (1)

where u denotes unemployment. This expression is positive for reasonable values for

the parameters.
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To understand why employment depends positively on employment in the
previous period, imagine that we are initially in steady state. Then the money supply
falls unexpectedly and permanently. This happens after wages and prices have been
fixed, so firms respond by cutting employment (reducing hiring) and employment stays
at this lower level until the end of the period. In the next period firms cut their wages,
but not so much that employment immediately returns to its steady state value. If wages
would immediately fall by the same percent as the money supply, there would be alarge
increase in employment, many vacancies, and high turnover. Foreseeing this, each
individual firm would then have an incentive to deviate by not cutting the wage so
much, so as to reduce turnover. Therefore, the equilibrium solution must be such that
wages fall by less than the initia decrease in the money supply, and employment
remains low for some periods after the negative shock.13 Of course, our model is highly

stylized, but we would expect the basic mechanism to operate in more general models.14

24 Nominal pricesand wages

We have solved for the expected level of employment without using the first order
condition with respect to the price. This was possible because the model is recursive so
that we can find expected employment in a period without considering what happens in
the product market. This is analogous to static models where the natural rate of
unemployment is independent of the position of the aggregate demand curve.
Unexpected demand shocks do affect employment, however, because of short-term
wage and price stickiness. To see this more clearly, we evaluate (4) in a symmetric

general equilibrium:

13 A similar argument is made by Huizinga and Schiantarelli (1992) and Gottfries and Westermark
(1998), but those papers do not consider on-the-job search.

14 The assumption that the gain from switching jobs is purely temporary is made to generate turnover
without making the model too complicated. Of course, we would expect “job dissatisfaction” v to be
serially correlated in practice. Allowing for persistence in job satisfaction would make the analysis very
complicated, however, because different workers' levels of job satisfaction would affect their propensity
to search in future periods. Thus the state of the model would include the changing distribution of
workers across different levels of job satisfaction. Intuitively, it seems that this would strengthen the
persistence, however: if aggregate employment was low in period t-2, turnover was low in that period, and
there are many workers with arelatively low level of job satisfaction. Thiswill induce firmsto set a high
wage, so employment remains low. In this case, wages and employment depend on the whole
employment history.
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1-n+ (1+ C)l]ﬁ - Be(l-9)n E, (Wt+1(l_ S(l)a[+l))

t t

~BZQ-9s)k, =0, (12)

where «, is the conditional covariance between w,,,(1-S(1)a,,,) and n, divided by
p.E, (nt).15 Solving for the real wage we get what may be called a “quasi |abor demand

curve” or a“price setting curve”, i. e. the real wage implied by price setting:

W, _ 71+ Boll- 9, | 12
- ma- s, (VVVV a- S(l)a[ﬂ)j

Figure 1 illustrates the price setting (PS) curve corresponding to equation (13) and the
wage setting curve corresponding to equation (8) in real wage-employment space.

Figure 1. Thereal wage and the aggregate employment level.

W
P A
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\
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>
f (nt—l) n,

15 Recall that wages and prices are set simultaneously before the stochastic demand variable m, is
observed. Inequilibrium, firmsrealize that all firms are setting the same wages and prices.
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In Figure 1 we have drawn the price setting (PS) curve downward sloping but thisis not
important for the argument.16 The important point is that the wage setting curve is

vertical so whatever expectations firms have about the future, labor market equilibrium
implies that firms set wages so that expected employment equals f(n,_,).
We may also consider the relation between the nominal wage and employment.

Since n, =m, / p, , equation (13) implies:

n = ,7_1+:&:(1_S)/7Kt . (14)

(L+cr - pe(1-s)rE, (V\\::/l a- S(l)am)j

E

2

t

Figure 2 illustrates the model in nominal wage-employment space.

Figure 2: The nominal wage and the aggregate employment level.
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F(n.,) n,

Given expectations about future wage growth etc., aggregate employment is a

decreasing function of the nominal wage. This relation is denoted D in Figure 2.

Whatever the expectations about m,, w,,, €tc., the nominal wage is set so that expected

employment equals f (nt_l). Unexpected shocks to nominal demand affect employment

16 We have drawn it downward sloping because the expectation in the denominator depends on current
employment. If current employment is high, wages are expected to rise and employment to fall. Thus
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after nominal wages and prices have been set. In order to find nomina wages and
prices, we would need to use the price setting and aggregate demand relations, but if we
are only interested in labor market dynamics, we can solve the model using only the

wage-setting equation and the equation for the probability to get ajob.

3  Effectsof ranking

Having formulated the basic model we are now ready to analyze the effects of ranking.
How will ranking affect the basic decisions made by the agents in our model? How will
ranking affect the steady state level of employment and the degree of persistence? How
big are the effects quantitatively? These are the questions to which we now turn.

Before we incorporate ranking in the model, it is important to be clear about
what we mean by ranking. In this model, ranking means that employers sometimes,
when choosing between applicants for a particular job, prefer to hire someone who has a
job rather than to hire an unemployed worker. Formally, we assume that firms rank
applicants in this way for a fraction r of the jobs. We assume that there are always
enough employed job applicants to fill the jobs, so only employed applicants are hired
to those jobs.17

3.1 Whyranking?

This definition of ranking raises an important question. Why do firms sometimes prefer
to hire already employed applicants? A natural argument is that the perceived
productivity of an unemployed worker may be lower than that of an employed worker
because workers lose human capital in unemployment. In fact, it is enough that
unemployed workers are perceived to be dightly less productive to justify ranking,
provided that the wage is the same. Then, as long as there are employed applicants
available, unemployed workers will never be hired and the lower productivity is never
observed. Equivalently, the training cost may be higher for unemployed workers; again

this higher training cost would never be paid in equilibrium.

E(w;41 /W) ishighand E(a;,q) islow.

17 This is not necessarily true in the model, so we have to check that it is true for the parameter values
used in the simulations below.
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Y et another possibility is that there may be a small number of workers among
the unemployed who are unemployable, but this can only be observed after hiring and
training, in which case the worker is fired. Then, if the firm hires an unemployed
worker, it runs a (small) risk that it will pay the training cost in vain and this will be
equivalent to a higher hiring cost for all unemployed workers. Again, firms will
rationally discriminate unemployed workers. To prevent complete discrimination of the
unemployed, and in line with empirical evidence, we assume that the arguments above
apply only to afraction r of the job openingsin a given period.18

All these arguments can be criticized, however, by arguing that the firm could
offer different wages for the different groups, each wage corresponding to the expected
productivity (net of hiring cost) of a worker in that group. Thus, there must be some
rigidity of the wage structure that prevents firms from differentiating wages according
perceived productivity differences. We will not try to explain thisrigidity in the present
paper, but we take it as a fact of life. It seems to be important for firms to have a
“company wage policy” which the workers perceive as fair. Within-firm wage rigidity
should be especially pronounced in unionized labor markets because unions tend to
insist on “equal pay for equal work”, and this prevents wage differentiation based on
productivity differences, which are not readily observed by workers. Evidence that
wages tend to be equalized for a given type of job can be found in Bishop (1987),
Campbell and Kamlani (1997) and Bewley (1999).19

3.2 Thelevel and persistence of unemployment

With ranking, the search and wage setting decisions are made as before, but employed
workers are more likely to get hired than unemployed workers are. We assume that
workers do not know for which jobs ranking is applied but send in their applications at

random. Using a, to denote the probability that an employed searcher gets a job we

now have:

18 We may imagine that some firms always rank, but job applicants do not know this, or that some
personnel managers rank. Formally, firms are indifferent between ranking and not ranking in the model.

19 What is important is not that all workers are paid the same wage, but that wages do not fully reflect
productivity differentials.
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=r n - (1_ S)(l_ Sat)nt—l + (1_ r) n - (1_ S)(l_ Sat)nt—l .
(1_ S)S']t—l 1- (1_ S)nt—l + (1_ S)$t—l

(15)

With probability r the worker applies for ajob where employed searchers are preferred
and in this case the probability to get ajob is hiring per firm divided by the number of
employed searchers per firm. With probability (1-r) the worker applies for a job
where the employer does not have any preference for a particular type of worker and in
this case the probability to get ajob is hiring divided by the total number of searchers
per firm.20 We seeimmediately that a, ishigher if more firms rank applicants. Solving

(15) for a, we get:

— (nt _ (l_ s)nt_l)(r _ (r B S)(l_ S)nt—l)
(1_ (1_ S)nt—l)(l_ S)S(l_ r)nt—l

(16)

Contrary to the case without ranking the fraction of employed workers looking for jobs,

S, affects a, directly. Proceeding exactly as before, we can use (3) and (16) to solve
for E, [nt] as afunction of n_; (see Appendix A). Now the employment rate to which

the economy converges if there are no shocksis

NS = S(1-r)-sQr
1-9)(sQ(S-r)+(1-r1)S)’

(17)

For the steady state level of employment to be positive the following condition must be
fulfilled:

1-r  sQ
>—
r s

(18)

20 For this equation to make sense it must be the case that there are more employed job applicants than
jobs i. e.(1-8)S 4 >n —(1-95)(d-Sa;)n,4. In case of a very large positive demand shock,

employment in period t could potentially be so large that there are not enough employed job applicants.
We disregard this possibility in our theoretical analysis, and check that the inequality is fulfilled for
shocks of reasonable magnitude in our numerical simulations below.
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Equation (18) gives a limit to how much ranking our model can take. If r gets very
high, we get a situation where equilibrium employment is equal to zero. That r cannot
be too large is most evident if we consider the extreme case when employers hire almost
only employed workers. Then employed job searchers have a very good chance to get a
job even if there is massive unemployment, so firms will raise wages, and employment
fals. Inthefollowing we assume that condition (18) is satisfied.

One may suspect employment to be lower the more ranking there is since
ranking implies a less well functioning labor market. In Appendix A we show that this

isin fact the case;

a(n>)
o <0. (19)

The intuition is the same as above: more ranking makes it easier for employed job
searchers to get ajob, so firms raise wages and the demand for labor falls.

Another interesting question is how ranking affects the persistence of
unemployment. Solving (3) and (16) for expected employment, differentiating with
respect to n,_, and evaluating in steady state we get a measure of persistence (p) and

differentiating once more with respect to r we can show that ranking increases

persistence (see Appendix A):

0p
ZFm 5
o : (20)

The intuition behind this result can be understood by extending the discussion in
the non-ranking case. After a negative shock, the wage will not fall immediately to the
new steady state level because, if it did, employment would recover very rapidly and
there would be a very large number of vacancies and excessive turnover. Thus, wages
adjust slowly athough the level of unemployment is high. Ranking reinforces this
mechanism. When employed workers have priority for some jobs their chance to get a
new job will depend less on the stock of unemployment and more on the number of

vacancies. Put differently, a large stock of unemployment has a weak effect on wages
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when unemployed workers cannot compete well for the jobs, and this slows down wage

and employment adjustment after aggregate demand has fallen.

3.3 Quantitative effects of ranking

Having showed analytically that ranking reduces the level of employment and raises
persistence we now ask whether these effects can be quantitatively important. To
answer this question we choose the following numbers for the fundamental parameters:
$s=0.01, S=0.04, Q=4. These numbers are not meant to represent any specific
economy, but they are in the range of parameter values “fitted” to the US and European
labor markets in Section 5 below. We then examine what happens to unemployment
and persistence as we increase the fraction of jobs for which ranking occurs from zero
to 40 percent. The period is taken to be one month.

The results are shown in Table 1. The last column shows the resulting yearly
persistence of unemployment, defined as p = p°. We see that without ranking there

will be some, but not very much persistence. Ranking has large effects on both the level
and the persistence of unemployment. If ranking is applied for 30 percent of the jobs,

unemployment increases more than three times and becomes much more persistent.

Table 1: The effect of ranking on the level and persistence of unemployment.

u P
r=0.0 0.029 0.03
r=0.1 0.040 0.10
r=0.2 0.061 0.30
r=0.3 0.108 0.64
r=0.4 0.370 0.96

Comparing our results to those of Blanchard and Diamond (1994) who found
substantial effects on wage dynamics, but only small effects on the steady state, one
might wonder why we also get long run effects. Our interpretation is the following. In
Blanchard and Diamond, the wage is set according to the Nash bargaining solution and
the state of the labor market affects wage setting via the "threat point”, which they take
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to be the situation if the employed worker was to become unemployed.2! This means
that ranking has two competing effects on the wage. If an employed worker were to
become unemployed, his chance to find a new job soon would be much better since he
would be “first in line” for the new jobs. But on the other hand he does run a small risk
of becoming long-term unemployed himself, and then he is worse off by ranking. The
simulations made by Blanchard and Diamond show that these two effects almost
balance and the net effect on the wage is small - unless workers are very myopic.22

In our model, the worker can continue to work at his old job if he does not get
the one he applies for. Since employed job-searchers do not risk becoming long-term
unemployed the second effect does not appear. Therefore, ranking has an unambiguous

and strong effect on wages and employment also in the long run.

3.4 Effectsof individual parameters

In Table 2 we report the effect on unemployment and persistence as we vary one
parameter at the time, starting from a baseline case where 25 percent of the firms rank
applicants.

Table 2: Effects of a 20 % increase in each parameter in an economy with ranking.

S S Q r u P
Basdlinecase  0.010  0.030 4.00 0.25 0.078 0.45
sincreases 0.012  0.030 4.00 0.25 0.110 0.56
Sincreases 0.010 0.036 4.00 0.25 0.069 0.36
Q increases 0.010  0.030 4.80 0.25 0.112 0.62
r increases 0.010  0.030 4.00 0.30 0.109 0.64

In order to understand the effects of changes in the parameters, it is important to realize
that firms are always on their labor demand curves, so if employment fals, it must be
because wages increase, and conversely. Thus, we can infer what happens to

employment by examining how wages are affected by the parameter change for a given

21 See Gottfries and Westermark (1998) for a criticism of this way of modeling wage bargaining.
22 Similar results have been obtained in other models; see Machin and Manning (1999).
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level of employment. Note also that persistence depends on how quickly wages adjust
after ashock to employment.

A higher exogenous flow into unemployment (s) implies that for a given level of
employment there will be more job openings, it will be easier for searchers to get ajob.
Firms therefore raise wages and unemployment increases. Also, thereis an increasein
persistence.

To understand the effect of an increase in on-the-job search (S), consider
equation (15). We see that an increase in job search has two counteracting effects on
the probability for employed workers to get a job. More on-the-job search means that
more workers leave their jobs and this increases the number of job openings, but there
are also more applicants for jobs, particularly for the ranking jobs. Inspecting the right
hand side of (15) we see that the latter effect dominates, so the more workers search on
the job, the smaller is their chance to get a job. Therefore, firms reduce wages,
employment increases, and there is|ess persistence.

It may appear counterintuitive that more on-the-job search implies less
unemployment. Won't employed job searchers take jobs, which would otherwise be
given to unemployed workers? In our model, thisis not true because every job switcher
leaves anew job opening, which isfilled immediately.23

An increase in wage pressure () obviously raises wages and leads to higher
unemployment, and it also slows down wage adjustment after a shock, so
unemployment becomes more persistent.

As discussed above, ranking (r) has the same qualitative effect as wage pressure,
but from Table 2 we see that ranking has a relatively stronger effect on persistence.
Intuitively, an increase in r not only raises the probability that employed job-searchers
find jobs, but also makes this probability depend more on the number of job openings
and less on the unemployment rate (c. f. equation (15)).

23 |f there was some delay in filling jobs, more job search would imply that more jobs are vacant, but this
should be a minor effect.
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4  Medium-term wage contracts

So far, we have assumed that wages are changed as often as search and hiring decisions
are made, i. e. every week or month, but in practice wages are changed less frequently.
Union contracts typicaly extend for 1-3 years, and less formal “implicit” contracts in
non-union sectors probably also extend for some time. Since medium-term wage
contracts themselves contribute to persistence, it is important to compare these two
sources of persistence and to examine the interaction between them.2¢ We now assume
that wages are fixed for N periods. To be concrete, we may take the period (t) be one
month and assume that wages are changed in January each year, so N=12.

To avoid some technical complications in this case, we assume that the firm has
to choose one employment level for the whole year after it has observed the shock for
the current year.2> Turnover occurs throughout the year. Now the efficiency wage

condition corresponding to (3) becomes:

E, (Nt ) =—(1-9cS (w, /wh)E; (g, +(N-Dari ), (21)

where T isatime index for years, Er denotes the expectation conditional on information
available when firms set wages for year T, a,; isthe probability to get ajob in the first
period of the wage contract (in January) and a,, is the probability to get a job in the
remaining periods (February-December). For simplicity we ignore discounting within

the year. Considering a symmetric general equilibrium, defining Q as before and using

(16) we now get:

NEr () =

Q- s)E |:nT —(1—S)n-|-_1(l’ —@=9)(r - S)nT—l) +(N-1) Sy (r=@-s)(r —S)nT)
T @-@-9nr)a-9se-r) (1-@-9)n)(L-9)SA-T)

24 Also, the importance of unexpected shocks is much greater when wages are fixed for substantial
periods.

25 |f the wage is set for a year, but the firm is allowed to change employment every month, there will be
complicated within-year employment dynamics. When hiring, firms take account of the probability that a
hired worker quits in the next period, in which case they do not save hiring costs in that period. Such
within-year dynamics appear peripheral relative to our purpose and we avoid it by assuming that
employment changes once each year.
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(1-@-9nr)A-9S-1)

(22)

Q(L-s)(N —1){H(ET (m»+maz}

2
where

H(x)E x(r=@Q-s)(r —S)x) ’
1-A-9)x)(2-9)S(1-r)

where we have used a Taylor approximation to the function H(x), H”(x) denotes the
second order derivative, o® denotes the variance of employment and we have
disregarded terms involving higher moments of the distribution. As expected,
persistence increases and thisis illustrated in Table 3 wherewe set s, S and Q asin
Table 1 and show yearly persistence (p) for wage contracts of different length and

different levels of ranking.

Table 3: Persistence () with one-month, one-year and two-year wage contracts.

N=1 N=12 N=24
r=0.0 0.03 0.19 0.32
r=0.1 0.10 0.28 0.41
r=0.2 0.30 0.44 0.53
r=0.3 0.64 0.69 0.72
r=0.4 0.96 0.96 0.96

We see that wage contracts contribute to persistence but the effect is fairly modest
compared to the effect of ranking. For example, increasing the length of the wage
contracts from one to twelve months increases o to 0.19 while increasing the fraction
of jobs with ranking to 30 % raises persistence to 0.64. Note also that with r equal to
0.3 or higher, the speed of adjustment of employment is so low in any case that medium

term wage contracts add very little to persistence.26

26 We consider wage contracts that fix one wage for the whole contract period. In practice, union
contracts that extend beyond one year typically specify one wage for each year and hence they are less
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5 Interpreting the difference between Europe and the US

Compared to the US, unemployment is higher in Europe, turnover is lower, and
fluctuations in unemployment are much more persistent. An interesting question is
whether the mechanisms discussed above could potentially explain this difference. To
answer this question, we now ask what the values of the fundamental parameters have
to be if the outcome in the model is to be consistent with key labor market statistics for
each of the labor markets in the US, Germany and France.2’” Our purpose is not to test
the model, but simply to ask whether the mechanisms discussed here could potentially
explain the dramatic differences that we see in labor market outcomes.

Before starting we should note that we did not allow for union bargaining in our
model. Since unions tend to raise wages we can, informally, think of them as a factor
that adds to wage pressure (Q) in this model. Thus, a high value of Q may reflect a
strong efficiency wage mechanism or strong unions or a combination of the two.28

We take the period to be one month and the length of wage contracts to be 12
months in all three countries. There are four fundamental parameters in the model: the
fraction of the employed workers leaving to unemployment in each period, s, the
fraction of employed workers that apply for a new job each period, S, wage pressure,
Q, and the fraction of jobs for which firms rank applicants, r. While s can be
measured reasonably well, we lack direct measures of the other parameters. However,
we do have estimates of the following three empirical magnitudes: the job-to-job flow
S times a, the fraction of the workforce that is unemployed u, and the persistence of
unemployment p. These estimates, which have been collected from various sources,
are reported in the first part of Table 4. The measurement of the different flows and
stocks is discussed in Appendix B. Obviously, the exact numbers can be questioned,

but our simulations are only meant to illustrate the importance of various mechanisms.

rigid than the 24 months wage contract considered here. The one-year wage contract seems most
relevant.

27 We think of Germany and France as examples of European economies with high and persistent
unemployment. We choose not to look at the Scandinavian countries since centralized wage setting
differsin fundamental ways.

28 Gottfries and Westermark (1998) develop a wage bargaining model where the union wage turns out to
be equal to the “efficiency wage” times a“union markup factor”. This has approximately the same effect
asanincreasein Q inthe present model. Unfortunately, the dynamic nature of the present model makes
explicit treatment of bargaining technically complicated.
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Also, we show below that our qualitative results are quite robust with respect to changes
In input parameters.

We see that the flow between jobs is of the same order of magnitude as the flow
into (and out of) unemployment in al three countries, but turnover rates are much lower
in the European countries. All flows are between one quarter and half the rates
observed for the US. Unemployment is higher in Europe and unemployment is much
more persistent.

We now ask the following question: can we explain the observed differences
between countries using this model? Put differently, are there plausible values of the

fundamental parameters S, Q, and r such that Sa, u and p take values consistent

with empirical estimates??® Since we have three free parameters and three observable
magnitudes, we have zero degrees of freedom, meaning that we can just identify the
values of the fundamental parameters using the steady state equations in our model -
provided that a solution exists. A priori, it is not obvious that a solution exists, and
even if asolution exists, the resulting parameter values may be implausible.

As it turns out, a solution exists and the implied values for S, Q and r are
presented in the second part of Table 4. At the bottom of the table we also report the
implied chance for employed and unemployed job-searchersto get ajob in steady state.

29 |n principle, one could examine how well the model explains other observations. With comparable
time series data on labor market flows one could examine whether the model is consistent with cyclical
fluctuations of these flows in different countries. Also, one could examine the relation between
employment and wages, but this requires a more explicit modeling of the shocks (rea and nominal).
These topics are left for future research.
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Table 4: Observable magnitudes and implied values for the parameters.

Parameter uS Germany France
1968-86 1986-88 1986-88

Empirical estimates:

Separations to unemployment S 0.015 0.004 0.006
Job-to-job flow Sa 0.012 0.004 0.006
Unemployment rate u 0.07 0.08 0.106
Persistence P 0.36 0.80 0.80
Fitted parameter values:

On-the-job search S 0.042 0.025 0.029
Wage pressure Q 3.540 6.174 4.855
Ranking r 0.185 0.364 0.383
Implied chance to get a job:

Probability employed a 0.29 0.16 0.21
Probability unemployed al 0.17 0.04 0.05

It seems that in order to “explain” the observed smaller worker flows, higher
unemployment rates and much higher persistence in Europe with this model, we must
assume that there is less on-the-job search, higher wage pressure, and more ranking in
Europe than in the US.30

5.1 Interpretation of theresults

Why do we get this result? Consider the difference between the US and France. First,
s is lower in France and since job-to-job flows are much smaller in France, it seems
reasonable that S isalso lower in France. Aswe discussed in Section 3, s and S have
counteracting effects on unemployment and persistence so the net effect is ambiguous a
priori. To see what a generally lower mobility implies in this model, consider what
happens to employment and persistence as we change both s and S from the higher US

valuesto the lower French values, keeping Q and r at the US values.

30 Note that our assumption that there are enough employed job searchers is fulfilled for all countries.
For France, 1.2 percent of the jobs are filled every period and 2.9 percent of the employed workers search
on the job. This leaves room for a 1.7 percent unexpected increase in employment within a month
without running out of employed applicants to the ranking jobs.
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Table 5: Changes in unemployment and persistence as s and S change from the US

values to the French values keeping 2 and r at the USvalues.

S S u P
0.01500 0.042 0.070 0.36
0.01275 0.03875 0.058 0.35
0.01050 0.03550 0.047 0.33
0.00825 0.03225 0.035 0.32
0.00600 0.02900 0.025 0.30

When we decrease the turnover rates, starting from values fitted to the US economy, we
get lower unemployment and also somewhat lower persistence. The reduction in
unemployment and persistence coming from lower s dominates the effect in the
opposite direction from lower S. According to our model, the lower turnover rates
characterizing European labor markets by themselves should imply lower
unemployment and less persistence compared to the US. Thus, we have to find the
explanation for the high and persistent unemployment in Europe among the other two
factors.

Wage pressure and ranking have similar effects in the model: both tend to raise
the level and the persistence of unemployment, but we saw in Section 3 that ranking has
arelatively stronger effect on persistence3! This is why the simulation points to more
prevalent ranking as a potential explanation of the much higher persistence observed in

Europe.

5.2 Aretheresultsrobust?

As discussed in Appendix B, there is some uncertainty concerning several of the
numbers used to describe the different economies. How sensitive are our conclusionsto
the precise choice of numbers? To check this, we change the input parameters in our
simulation one at the time, holding the other parameters constant. As can be seen from

Table 6, our conclusion that ranking is more prevalent in Europe seems to be quite

31 put differently, if we increase wage pressure only until unemployment reaches the level observed for
France, we get less persistence than what we observe empirically.
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robust. We can increase or decrease every flow parameter by at least around 50 percent

without changing our qualitative conclusion.

Table 6: The intervals for which our result that European economies have a higher
degree of ranking than the US holds when one input is changed at a time.

Input France Germany
S 0.0025 < 0.006 < 0.0088 0.0019 < 0.004 < 0.0065
Sa 0.0023< 0.006 < 0.058 0.0016 < 0.004 < 0.055
P 0.66<0.80<0.90 0.69<0.80<0.91

5.3 Aretheresultsplausble?
The wage pressure (Q) and ranking (r) parameters do not have any obvious empirical
counterparts. What is potentially observable is the magnitude of on-the-job search, and

the chance to get a job for employed job searchers. By construction, a" is consistent
with the observed stocks and flows in the labor market, so we may alternatively
consider the relative chance to get a job for employed and unemployed job searchers.32
According to our simulations, employed job searchers in the US have aimost twice as
large a chance to get a job as unemployed workers, while employed job searchers in
Germany and France have about four times greater chance to get ajob.

Unfortunately, there are very few empirical studies of on-the-job search that we
can use to examine whether the magnitudes in Table 4 are reasonable. One of the few
relevant studies is Blau and Robins (1990), who examined US data. They found that
employed job searchers got about twice as many job offers as unemployed searchers, a
number very close to what we get in our simulations. At the same time, they got higher
frequencies of job offers than is implied by our simulations, but this may be due to
cyclical effects.33 We have not found any comparable studies for Germany or France.

We may also ask whether institutional differences between the countries would
lead us to expect more ranking in Europe. As discussed above, firms will rationally

prefer to hire already employed workers if they expect unemployed workers to have

32 By construction a" = sn/(1- (1-s)n).

33 Their study concerned job search in 1979 and the authors note that their dataset has a “considerably
higher offer rate than other data’.
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lower average productivity, and wages cannot be adjusted to make up for the difference
in productivity. The loss of human capital (or negative signal) associated with
unemployment should be similar in different economies, but there are strong reasons to
believe that wages are more rigid in Europe. Unions typically tend to compress wage
distributions, especially within groups with similar jobs and qualifications, and insist on
wage differentials being based on objective and verifiable criteria— “equal pay for equal
work”. Thisrole of unionsis strongly emphasized by Freeman and Medoff (1984), for
example.3* Thus, it seems likely that employers in Europe find it much more difficult to
differentiate wages according to perceived productivity differentials compared to the
US, where unions are nonexistent in most sectors. Consistent with this view, there is
evidence that workers who are laid off in Europe get a smaller wage reduction
compared to the previous job than US workers - if they get anew job.35> Of course, their
chance to get a new job is much smaller.

Wage pressure is found to be somewhat higher in Germany and France than in
the US. Aswe noted above, unions can, informally, be thought of as a factor that adds
to wage pressure (Q) in this model. Thus, a high value of Q may reflect strong
unions. The finding that wage pressure is higher in Europe is quite sensitive to our
choice of input parameters, however.36

These simulations should not be regarded as a test of the model, or as proof that
ranking is important. The purpose of the ssmulations is only to illustrate the potential
magnitudes of the effects. What we have shown is that ranking may be an important

factor that affects the level and persistence of unemployment, particularly in Europe.

34 See also Freeman (1982) and, for more general evidence that unions tend to equalize wages, Blau and
Kahn (1996, 1999). Westermark (1999) develops a union formation model where unions tend to
compress wage differentials.

35 Classical papers are Gibbons and Katz (1991) and Jacobson, Lalonde, and Sullivan (1993). Burda and
Mertens (1999) review the evidence and report evidence for Germany. See also Grund (1999) and
Bender et al. (1999).

361f weset p = 0.9 in Europe, we get even more ranking and somewhat lower wage pressure in Europe.
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6 Discussion

The main purpose of the paper is to point to ranking as a potential reason for high and
persistent unemployment. As the economy recovers from a recession, employment
grows, and there are many job openings. This raises turnover and creates an upward
pressure on wages, which slows down employment growth. High unemployment puts
downward pressure on wages, but if unemployed workers cannot compete well for the
jobs, unemployment will have a weak effect on wages and the return to equilibrium will
be slow.

It should be emphasized that this is not a purely mechanical effect that arises
because employed job searchers take some of the available jobs.3” Every job switcher
leaves a job which is immediately filled, so the number of jobs available for

unemployed workers is not directly affected by on-the-job search or ranking. In fact, it
is readily verified that a" is independent of r and S for given employment.38 The

persistence of unemployment is solely due to indirect effects of turnover on wages and
labor demand.

Obviously, our model isvery stylized. Many simplifying assumptions are made to
make the model solvable and to highlight the main argument. We have abstracted from
matching problems, search is modeled in a very simplistic way, quits into
unemployment are taken as exogenous, and we disregard disincentive effects of
unemployment benefits. We now discuss some of these simplifications and try to relate
our analysisto the relevant literature.

In our model, there is excess supply in the labor market and employment is
always determined by labor demand. No matching frictions prevent firms from
immediately hiring the workers they want. Presumably, we could add some frictions

without overturning the conclusions, but it is essential to our argument that firms

37 Burgess (1993) and Anderson and Burgess (2000) discuss congestion effects of on-the job search
taking the number of job openings as exogenous. For other references, see Pissarides (2000). Note also
that e.g. Pissarides (1994, 2000) uses the word persistence to mean that unemployment responds slowly to
shocks. We refer to the fact that unemployment returns slowly to equilibrium after atemporary (cyclical)
shock.

38 |n fact, a" is always given by (7) — independent of r and S for given employment. This is readily

verified by considering the stock/flow relations, or by noting that a' is equal to the last term in (15), and
using (16) to substitute for a, .
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typically face a choice between different applicants, some of whom are employed. We
view this as arealistic feature of the model.

Search is modeled in a very simple way. There are no costs of search, so
employed workers always search if they would like to change jobs. Unemployed
workers always search and they are ready to take any job they can get. More
realistically, there would be some search costs, so the search decision, particularly that
of employed workers, would depend on the expected return to search, which depends on
the state of the labor market. This point is emphasized by Burgess (1993) and Anderson
and Burgess (2000) who document that labor turnover is so procyclical that the share of
job openings going to unemployed workers is counter-cyclical.

Allowing for this in the model would make job search an increasing function of
the chance to get a job: S(Wti /w,a;). We would expect the cross derivative to be

negative: search is more sensitive to the wage if there is a higher probability to find a
job. Thismodification will have an ambiguous effect on unemployment persistence.
Consider an economy, which is recovering after a recession, so employment grows and

there are many job openings. Higher a, will make search more sensitive to wages, and

this tends to raise wages. At the same time, more on-the-job search reduces the chance
to get a job for employed job searchers (c. f. equation (15)) so firms can cut wages.
Thusit is not clear whether labor demand will recover more or less quickly.

Quits into unemployment are taken as exogenous in the model. Implicitly, we
assume that workers who want to look for another job need not quit their current job to
do so, and that those who quit into unemployment do this for other reasons. This
assumption is in line with evidence that unemployed workers spend a rather small
fraction of their time on job search, so in most casesit is possible — often advantageous
- to remain employed while searching for a new job.3°

Since both search by unemployed workers and quits into unemployment are taken
as exogenous, unemployment benefits do not matter. If some workers have to quit their
job in order to look for a new job, or job search by unemployed workers is made

endogenous, there will be a role for unemployment benefits, and quits will be more

39 For areview of such evidence, see Chapter 8 in Layard, Nickell and Jackman (1991).
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procyclical. Also, the dynamic analysis will be complicated by the forward-looking
aspects of quits and search.40

Our model emphasizes the demand side of the labor market. Supply side
explanations of unemployment emphasize that generous unemployment benefits make
unemployed workers, who have lost some of their human capital, search less intensely
and unwilling to take the jobs they can get. Such mechanisms can explain high
unemployment, but they seem less plausible as explanations of the persistence of
unemployment. While it is true that unemployment persists if some of those laid off
due to a negative shock are slow to return to employment, this type of effect becomes
progressively less important as those who became unemployed at the time of the shock
find jobs. So this type of model cannot explain a persistence of unemployment that is
much larger than the average duration of unemployment for individual workers (see
Pissarides (1992) and Bean (1994)). The dynamic simulation model of Ljungqvist and
Sargent (1998) illustrates this point. Assuming that workers lose on average 40 percent
of their human capital when they become unemployed, and that the replacement ratio is
as high as 70 percent, they get a very modest amount of persistence in their model.42
Thus it seems hard to explain the extreme persistence of unemployment that we see in
Europe using this type of model .42

In the model, we did not explain why some firms prefer to hire employed job
applicants. Instead, our purpose was to examine consequences of such behavior for the
level and the persistence of unemployment. The questionnaire studies quoted in the
introduction suggest that ranking occurs, but to find out whether it is really important,
we need more direct evidence on the hiring strategies of firms and the magnitude and
effectiveness of on-the-job search. If our picture of the labor market has any relevance,

ranking and on-the-job search are very under-researched areas of |abor economics.

40 See | jungqvist and Sargent (1995) for a model with endogenous quiits.

41 About 1/8 of the shock remains after two years; see Table 4 and Figure 8 in Ljungqvist and Sargent
(1998).

42 Available empirical evidence shows clear statistical effects of benefits on exit rates from
unemployment, but most studies find a rather small effect. For reviews, see Layard, Nickell and Jackman
(1991) and Holmlund (1998).
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Appendix A: Derivation of selected expressions

To show that employment is lower with more ranking, differentiate (17) with respect to
r:

0(n%) _[-s-s0][@-9)(s(s-1) +@-1)S| { - s(l-9Q-(1-9)g[ (1-r)S- 0]
or [a-9)(s(S-r)+(@1-1)9) ? '

(A1)

To show that (Al) is negative, we have to show that the numerator is negative.
Factorization gives us.

[ s-s0][1-9)sQ(S-1) +(1-5)(1-1)S- (1-5)(1-T1)S+ (1- 5)sQ]
=-[s+s0][(1-s)s0d, (A2)
which is clearly negative.

To find out how ranking affects the persistence of employment, we need to derive the
employment equation. Using (3) and (16) we get:

E[nt] =Q (Et (nt)_ (1— S)nt—l)(r - r(l— S)nt_l + (1— S)Sqt—l) '

(A3)
(1_ (1_ S)nt—l)s(l_ I’)

Implicit differentiation of (A3) with respect to n,_; givesus:

_AEM) _@-9)(r-r@-9nT+1-9):1n®)1-[1-9)n%)
on, | _s 1L-9)(r —r(1-9)n= +(1L- )N

m

—nZ(-r(l-s)+(1-9)9)(1-(1-9)n=) —sn=Z(1L-9)(r - (L-9)rn= + (1-s)N>)
1-@1-9)n%) ’

(A4)



where n® is given by equation (17). Equation (A4) can now be differentiated with
respect to r. Let N and D denote the numerator and denominator in (A4) respectively.
To show that the resulting expression is positive, it is sufficient to show that D>N and
that the derivative of the numerator is bigger than the derivative of the denominator. By
looking at the equation above we clearly see that D>N since the expressions in the
numerator and denominator are similar except that the numerator contains two extra
terms which can be written as:

-s(1- )= <0. (A5)

Furthermore, it can easily be verified that the derivative of the numerator is bigger than
the derivative of the denominator. The only thing that differsisthe term

sS
~s(1- s)s% >0 (A6)

in the derivative of the numerator and this expression is clearly positive so the
derivative of the numerator is bigger than the derivative of the denominator.

Combining these two facts concludes the proof.
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Appendix B: Data

The flow into unemployment (s):

We generaly have fairly good estimates of this parameter. Before discussing the data
sources, however, there are two things worth noting. First, since we are interested in
steady state situations the flows in and out of employment/unemployment have to be
equal. Second, in our model aworker is always either employed or unemployed and we
do not formally model movements in and out of the labor force. These two factors add
abit of complication because empirical studies often present results where the flows are
not perfectly equal and where out-of-the labor force is included with flows to and from
it. In a complete model, the flows in and out of the labor force should be included but
for smplicity we choose to ignore such flows and take the steady state flows between
employment and unemployment as the average of thein and out flows.

The exclusion of labor force dynamics can partially be justified by arguing that
these flows merely represent the exchange of workers between in and out of the labor
force; i.e. workers retiring and being replaced by workers directly out of school, parents
taking child leave etc. Furthermore, asis shown in Blanchard and Diamond (1990) the
most important dynamics in arecession is the increase in the net flow from employment
to unemployment while the net flows to and from the labor force vary much less
dramatically.*3

For the US economy, we use values from Blanchard and Diamond (1990). The
data are Abowd-ZéelIner adjusted gross flow series, which are seasonally adjusted data
from CPS studies. The data set covers the period January 1968 to May 1986 and gives
us monthly figures. The flow to/from unemployment averages 1.4 million per month.
To get thisin fractional form, we divide it with the average stock of employment taken
from the CPS, which is 93.2 million. The result is a flow from employment to
unemployment equal to 1.5 percent of employment.

For the continental European economies, we use data from Layard, Nickell and
Jackman (1991) based on OECD sources. These data measure the tota inflow into
unemployment so it includes flows from out-of-the labor force into unemployment but

it also excludes workers who flow in and out of unemployment very quickly. For
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Germany they report an inflow rate into unemployment of 0.4 percent monthly for the

period 1986-88. For France the corresponding flow is 0.6 percent.

The flow from job-to-job (Sa):

Data on this flow is generally of lower quality compared to data for the flows discussed
above. Since there do not exist any direct studies of this flow, we instead have to rely
on approximations from other data. This is often done by using series of separations
and new hires. The result is obvioudly less precision in the estimates than ideally but
for our calibrations these data are sufficient.

For the US economy, we continue to use Blanchard and Diamond (1990) as our
data source. They conclude that job-to-job movements represent 60 percent of quitsin
the manufacturing sector for the period 1968-88. Furthermore, they approximate quits
to 0.401 million out of 19.739 million employed workers for the period 1968-81. This
figure is confirmed by Akerlof, Rose and Y ellen (1988) who report a monthly quit rate
from 1948 to 1981 of around 2 percent. This implies a fraction of job-to-job
movements of Sa =(0.401/ 19.739) *0.6 = 0.012.

For the continental European economies, we have had some problems obtaining
accurate data. We have found two principal data sources; Burda and Wyplosz (1994)
report data for 1987 from national statistics and Boeri (1999) who report data from the
year 1992. Boeri gets his data by taking the annual hiring rate and subtracting all annual
inflows into employment from unemployment and inactivity to obtain job-to-job flows.
For Germany, Burda and Wyplosz report a job-to-job flow of 0.0797 million per month,
implying a fraction of 0.0797 / 27.070 = 0.003. For France, the corresponding figures
are 0.0358 million and 0.0358 / 15.685= 0.002. These are extremely small numbers
compared to the US. Boeri, on the other hand, reports corresponding flow rates of
0.0095 for Germany and 0.0073 for France. This means that around 60 percent of all
hiring in Germany as well as 50 percent of hiring in France are job-to-job flows.

Although the figures cover different time periods, it is puzzling that they diverge so

43 Alternatively, we may think of some of the people out of the labor force as “semi-unemployed”. In
theory, we may define unemployment to include this stock, but it implies that our measure underestimates
the true amount of unemployment.
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markedly.#4 In the simulations, we assume that 50 percent of hiring in both Germany
and France is job-to-job flows and thus we assign the same numerical value to the job-
to-job flow as to the flow from unemployment to employment; i.e. 0.004 for Germany
and 0.006 for France.

The unemployment rate (u):
For the US, we use the above-mentioned average stocks from the CPS for the time
period 1968-86 of 93.2 million employed and 6.5 million unemployed workers. This
gives us an unemployment rate of 7 percent.

For the European economies, OECD (1999) reports an average unemployment
rate between 1986-96 of 8 percent for Germany and 10.6 percent for France.

Persistence (p):

Different authors use very different techniques to estimate persistence and this means
that it is difficult to compare different studies. Some studies estimate persistence in
simple autoregressive models while some newer studies use the unobserved components
(UC) technique. All studies conclude that persistence is higher in the European labor
markets.

Two similar studies using standard econometrics are Blanchard and Summers
(1986) and Alogoskoufis and Manning (1988). The former estimate the persistence of
unemployment with yearly data for a number of countries including a time trend and
their estimates of p are 0.36 for the US, 0.94 for Germany and 1.04 for France. The
second study, also with a time trend included, reports the following estimates: 0.48 for
the US, 0.94 for Germany and 1.04 for France.

In our calibration, we set p to 0.36 for the US and 0.80 for Germany and

France. This means that we follow Blanchard-Summers but adjust the European values

downwards. We do this partly because p may easily be overestimated if there are long-

44 A potential explanation for the difference can be the fact that Boeri uses measures consisting of point-
in-time observations that are 12 months apart and therefore does not take into account events occurring
within the 12-month period between observations. This can lead to an overstatement of job-to-job flows.
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term structural changes affecting the natural rate of unemployment, and partly to avoid

pushing the model to very extreme values.#>

45 |f we set p very high, we get much ranking and little search on the job, and after a positive shock,

there may not be enough employed job applicants for ranking firms to hire. Allowing for this would
complicate the model.
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Essay ||

Skill Loss, Ranking of Job Applicants, and the

Dynamics of Unemployment’

1 I ntroduction

Most European countries suffer from a chronically high unemployment rate. In maor
continental economies, such as Germany and France, around ten percent of the labor
force is unemployed. Moreover, amost half are classified as long-term unemployed;
I.e. they have been unemployed for twelve months or more. Another fact is that shocks
seem to have effects on employment long after the shocks themselves have
disappeared. For some reason it seems to take considerable time for European
economies to return to their equilibrium employment levels following a shock. This
makes it important to try to understand how shocks, both temporary and permanent,
affect the employment level.

One potential explanation of both the high level of unemployment and its
persistent behavior following a shock is that the duration structure of unemployment
somehow plays arole. Many authors have argued that long-term unemployed workers
do not compete well with other searchers for the available jobs because they have lost
the abilities that employers find attractive etc. It is then argued that this duration
dependence, through some mechanism, affects the wage setting in the economy, and

thus puts upward pressure on wages.” One important paper that tries to formalize these

| would like to thank Mikael Carlsson, Nils Gottfries, Bertil Holmlund, Erik Mellander, Oskar
Nordstrom Skans, Torben Traness and seminar participants at the EEA Annual Congress 2001 in
Lausanne, the EALE Annual Conference 2001 in Jyvéaskyla, the Conference on Theories and Methods in
Macroeconomics 2001 in Nice, the Institute for Labour Market Policy Evaluation and Uppsala University
for valuable comments and suggestions. Financial support from the Institute for Labour Market Policy
Evaluation is gratefully acknowledged.
! Machin and Manning (1999) discuss these issuesin some detail and also survey the literature.
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ideas is Blanchard and Diamond (1994), who examine the effect of the composition of
unemployment on wage determination in a matching model. They assume that a firm
that receives multiple job applications always picks the applicant with the shortest
unemployment spell; a strategy they call ranking. The wage is determined by Nash
bargaining with the expected utility of a recently laid off worker as the threat point.
Their main conclusion is that ranking affects the dynamics but has only minor
permanent effects.

In this paper, the consequences of skill loss as a result of unemployment is
studied further by analyzing a new mechanism through which the duration structure of
unemployment affects the wage setting. This is done by adapting the efficiency wage
model with turnover costs and on-the-job search developed in Eriksson and Gottfries
(2000), to a situation with two different types of unemployed workers; one group that is
identical to employed workers and one group that is less attractive to hire.

There are a number of reasons why a person who is unemployed for some time
might lose some of his human capital. Inability to keep up with technological advances,
loss of socia skills and loss of motivation can make it less attractive for employers to
hire unemployed workers. These factors should be particularly relevant for those who
have been unemployed for a long time. At the same time, it is hardly likely that all
workers suffer a loss of human capital after a specific duration of unemployment (e.g.
twelve months) but rather that the timing differs between individual workers. Some
workers lose skills rapidly while others maintain them for a long period of time. To
capture these facts, the model contains two stocks of unemployed workers called short-
term unemployed (STU) and long-term unemployed (LTU), where workers in the
second group have suffered aloss of human capital. Every STU worker faces a constant
risk of becoming LTU every period.

If wages were perfectly flexible, firms should be indifferent among all job
applicants since the wage can be adjusted to reflect differences in productivity/training
costs. In real world labor markets this is hardly the case, because factors such as
fairness considerations, union influence, unemployment insurance and minimum wages
tend to compress wages relative to productivity differentials. In such a situation,

employers have incentives to screen job applicants for differences in
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productivity/training costs and then hire those with the best score. Hence, unemployed
workers that have lost some of their human capital will not get hired if the employer
receives enough applications from other more productive searchers. Thus, there might
be complete discrimination of those in LTU. At the same time, there are two factors
that might prevent this. First, not all jobs are the same. Differences in human capital
are important for some jobs while they are much less important in other types of jobs.
Second, alot of other factors than perceived productivity/training cost differences seem
to affect the hiring process. To capture these facts in the model, it is assumed that, for a
fraction of the jobs, firms prefer to hire employed or STU applicants while for the rest
of the jobs they are indifferent among all applicants.

In this paper, a theoretical model with these features is set up. Firms set their
wages recognizing that labor turnover is costly since they encounter a hiring/training
cost for every newly hired worker. Employed workers choose whether or not to search
based on both the wages and their job satisfaction. Those who lose their jobs become
STU and face arisk of becoming LTU every period. Searchers send in job applications
to a randomly chosen firm and firms then choose whom to hire from the pile of
applications. As mentioned above, firms discriminate against the LTU for a fraction of
the available jobs. The model is then solved for a general equilibrium solution. Due to
the complexity of the model, numerical solution methods are used. The model is
calibrated with data for the German economy, and it is investigated what happens, both
in and out of steady state, when different parameters are changed.

The steady state analysis shows that more ranking, a higher risk to become LTU
or more wage pressure all raise equilibrium unemployment, and that the effects are
concentrated to the stock of LTU workers. It is aso shown that quite modest permanent
changes in the key parameters in the model will result in very lengthy adjustment
processes, involving substantial long run effects on the unemployment level. For
example, a permanent increase in the probability to become LTU - e.g. due to more
rapid technological advances - results in a situation where the unemployment rate
increases for years until reaching its new steady state value. If such slow adjustment
processes are a feature of real economies, it is not surprising that economists have
difficulties finding the structural causes of the rise in European unemployment.

2 Eriksson and Gottfries (2000) focus on a situation where employers discriminate against all unemployed
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The dynamic analysis shows that temporary shocks have persistent effects, but
the degree of persistence is quite moderate after a temporary shock to employment. A
prolonged shock where many workers fall into LTU generates more persistence. Still it
is difficult to generate the extreme amount of persistence found in time series
regressions for employment. However, it should be remembered that the model
abstracts from alot of other factors that probably also add to persistence.

The model presented here differs in a number of ways from the analysis in
Blanchard and Diamond (1994). Most importantly both the wage setting assumptions
and the mechanism through which the duration structure of unemployment affects the
wage setting differ substantially. First, the “quasi labor supply curve” implied by Nash
bargaining with unemployment as the threat point is replaced by an efficiency wage
constraint. Second, the duration structure affects the probability that an employed
searcher getsthe job he applies for, inducing the firm to set a higher wage to keep costly
turnover down. In Blanchard and Diamond, the duration structure of unemployment
affects the outside option in the wage negotiation. It is these two facts that explain the
large permanent effects found in my paper. In Blanchard and Diamond, the threat point
of the worker is affected by the fact that he runs a risk of becoming long term
unemployed himself. Unless the discount rate of the worker is very high, this will tend
to keep the wage from rising in the long run. In my paper, it is optimal for the firm to
raise its wage, at its own initiative, following arise in the probability to get ajob for on-
the-job searchers, and this has nothing to do with the utility workers get if they become
unemployed. Another difference is that while Blanchard and Diamond assume that the
person with the shortest spell is always preferred, workers in my model lose human
capital stochastically at different points in time, thus adding a bit of realism. A second
related paper is Pissarides (1992) who formulates a matching model with the so called
“thin market externality”; i.e. that the supply of jobs decreases when the duration of
unemployment increases since those who have been unemployed for a long time have
less human capital. In that model, an employer aways hires the first unemployed
worker he comes in contact with. Thus, Pissarides abstracts from the behavior of the

employer in the hiring process, the focusin my paper.®

workers, and thus do not consider the duration structure of unemployment.
% Other related papers are Acemoglu (1995) and Lockwood (1991) that both focus on a situation where
employers cannot perfectly observe the productivity of unemployed workers and therefore use statistical



The rest of the paper is organized as follows. Section 2 briefly discusses
empirical evidence on the employability of LTU workers. In Section 3 the theoretical
mode is formulated, the general equilibrium is derived and some analytical results are
shown. In Section 4 the model is calibrated with German labor market data and the
effects of parameter changes and shocks are anayzed both in steady state and

dynamically. Section 5 concludes.

2  Empirical evidence on the employability of LTU workers

Two empirical questions are particularly relevant for the present analysis. First, does
the probability to find regular employment decline with the duration of unemployment?
Second, do employers discriminate against LTU workers?

The first question is anadlyzed in the substantial literature on duration
dependence. It is fairly clear from raw data that the exit rate from unemployment
declines with the duration of unemployment for most European economies. However,
the more interesting question is if there exists so called true duration dependence; i.e.
whether the probability to leave unemployment for a particular worker declines with the
duration of his unemployment. Essentialy, this boils down to trying to eliminate
observed as well as unobserved heterogeneity. Machin and Manning (1999) review this
issue in some depth. They point out that in order to obtain identification it is normally
necessary to make assumptions about the specific functional forms of the baseline
hazard function and the distribution of unobserved heterogeneity.* Moreover, they
conclude “it does not seem possible to identify separately the effect of heterogeneity
from that of duration dependence without making some very strong assumptions about
functional form which have no foundation in any economic theory”>. This, at the very
least, implies that one should be very careful when interpreting results on duration
dependence.

Turning now to the studies that have been performed the results are mixed. A

particularly large number of studies have looked at data for the UK and Sweden.

discrimination against them. Ljungqvist and Sargent (1998) try to explain the high and persistent
unemployment rates from the supply side by arguing that generous welfare benefits encourages workers,
who have lost human capital, to demand higher wages than employers are willing to pay.

* For example, a proportional hazard function and a gamma distribution for unobserved heterogeneity.
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Studies of UK data normally find strong evidence of negative duration dependence
while studies using Swedish data find only weak or even positive duration dependence.
Studies of data for other European countries are more rare but often do not find strong
duration dependence. However, three factors might complicate the interpretation of
these results. The first is exits to out-of-the labor force. A number of studies of
duration dependence do not distinguish between exits to different states whereas others
do.° Second, Pissarides (1992) emphasizes that since most studies are cross sections
they use samples that do not contain very long durations. This can result in a situation
where too much of the duration dependence is classified as being due to heterogeneity.”
Third, the widespread use of active labor market policy can result in breaks in
unemployment spells and reclassification of workers as newly unemployed.

The conclusion from the empirical studies of duration dependence seems to be
that it still is uncertain whether this is an important problem or not. The research so far
shows that it is a problem in some countries, such as the UK, while it does not seem to
be a problem in other countries like Sweden, though the extensive use of active labor
market policy may explain the latter finding.

The idea that employers do view LTU as a negative factor when making hiring
decisions has received quite strong support.® Bewley (1999) interviewed a large
number of employers in the US about, among other things, their hiring procedures. He
finds that a quite substantial fraction view unemployment as a negative factor. Agell
and Lundborg (1999) find that around one forth of the Swedish employers in their
sample view LTU as a strong negative signal.” Atkinson, Giles and Meager (1996) find
similar evidence for the UK. They emphasize that LTU, at least, makes employers

suspicious that the worker has lost abilities like social skills and work motivation etc.'°

® Machin and Manning (1999) page 3111.

® Intuitively, it is natural to think that exits to out-of-the labor force exhibit positive duration dependence;
e.g. discouraged worker effects.

” One example of a study that takes account of this is Jackman and Layard (1991) who, using time series
data, finds strong duration dependence effects for the UK.

8 1t should be noted that, since employers are unlikely to admit that they avoid hiring LTU workers, the
studies mentioned probably only gives alower bound on the actual extent of this type of discrimination.

® Other studies using Swedish data are Klingvall (1998), who reports that 25 percent of firms view
workers who have been unemployed long unfavorably, and Behrentz and Delander (1996), who report
that 40 percent of firms would not choose the unemployed worker when having two otherwise similar
applicants to choose from.

9 An interesting finding in this study is that most respondents did not support the idea that those
becoming unemployed are less productive than other workers but rather that it is unemployment in itself
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Klingvall (1998) reports that around half of the Swedish employers in his survey state
that the duration of unemployment is important when evaluating the suitability of an
applicant. The stated reasons are loss of skills as well as loss of socia abilities™
Layard, Nickell and Jackman (1991) cite several studies that indicate that
unemployment causes demotivation and demoralization. Thus, the conclusion from the
survey and interview based literature is that employers really seem to view LTU as a
negative worker characteristic for a substantial number of jobs and that one important
reason for thisisthe belief that workers lose human capital while being unemployed.
Does unemployment result in the loss of skills? Though the literature on
duration dependence does not give any clear answers, the survey based literature
supports this idea. Thus, it seems quite likely that unemployment results in skill 1oss
and a declining probability to find a job as the duration of unemployment increases.

This makes it important to investigate the consequences of such behavior theoretically.

3 The model

Events take place in discrete time and we may think of a period as one month long.
There are a large number of workers who can be in either of three different states;
employed, short-term unemployed (STU) or long-term unemployed (LTU). It should be
noted that the terms short- and long-term are not equivalent with the definitions
normally found in labor market statistics. In this model, a person who has become
unemployed faces a risk of becoming LTU every period rather than automatically
falling into LTU after six or twelve months. At the same time, the terms STU and LTU
are appropriate since, on average, a person belonging to the LTU group has been
unemployed a longer time and is expected to remain unemployed for a longer period of

time.*> The total labor force is assumed to be constant and is normalized to one. There

that makes LTU workers less attractive; i.e. this study indicates that state dependence is more important
than heterogeneity.

' Not surprisingly the data indicate that the fraction of employers that view the duration of
unemployment as an important factor is an increasing function of duration. The function is not smooth
but rather exhibits jumps at 3-6, 9-12 and 21-24 months.

2 An dlternative isto call the LTU workers “ stigmatized”.
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are a large number of identical firms in the economy, although the fixed number of
firmsis much smaller that the number of workers.™

The sequence of events in the model is the following. At the beginning of every
period an exogenous fraction, s, of the employed workers lose their jobs and fal into
STU. This fraction includes both workers quitting into unemployment and workers
being laid off for some exogenous reason. Firms set their wages recognizing that wages
affect turnover. Turnover is costly since firms have to pay a hiring/training cost for
every newly hired worker. Those remaining employed choose whether or not to search
on the job considering both the wage level offered by their present employer and their

job satisfaction. An exogenous fraction, q, of the workersin STU, including those who

just became unemployed, then fall into LTU. On-the-job searchers and all unemployed
workers then submit one application to a randomly chosen firm. Finaly, firms choose
whom to hire amongst the pile of applications. For afraction, r, of the jobs employers
prefer to hire a worker who has a job or is STU while for the rest of the vacant jobs
employers are indifferent among al applicants. Figure 1 illustrates the stocks and flows
of the model.

Figure 1: Anillustration of the stocks and flowsin the model.**

Job-to-job mobility
E a1-9n_,

Hiring Quitg/layoffs Hiring
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s
AUy + SN y)

There are three basic micro-economic decisions that must be made every period:
(i) the wage setting decisions made by the firms, (ii) the decision whether or not to

search made by every worker who is employed at the start of the period, and (iii) the

3 The model could easily be extended to a situation with an endogenous number of firms for example by
imposing a fixed set-up cost.
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hiring decisions made by the firms."> The following sections discuss these decisions

starting with the last, and describe the general equilibrium outcome of the economy.

3.1 Job applicationsand hiring
On-the-job searchers and both types of unemployed workers search with the same
intensity. Every worker looking for a new job submits one application per period.
Furthermore, the applications are sent to a randomly chosen firm.*®

Since there are many more workers than firms in this economy, every firm
receives a large number of applications. The crucia assumption is that a firm always
receives a sufficient number of applicants, so that every vacancy can be filled within the
period from the pile of applications. Therefore, the firm has to make a decision of
whom to hire. The following assumptions are made: (i) firms can observe whether the
applicant is employed, STU or LTU, (ii) for a fraction of the jobs, employed and STU
applicants have identical training costs while LTU workers have higher training costs'”,
(iii) all applicants are equal for the rest of the jobs, and (iv) the division of jobs between
these two types is fixed. In such a situation, one would expect the employer to only
consider hiring employed or STU workers for a fraction, r, of the jobs and choose a
random applicant for the rest of the jobs. In this paper, such a hiring strategy is called

ranking.

Y The notation will be introduced in the sections below.

> The first two of these decisions are simplified versions of those analyzed in Eriksson and Gottfries
(2000).

'8 Thisis of course a simplification of real world behavior. However, the assumptions made have some
empirical support. Layard, Nickell and Jackman (1991), point out that the time spent on search is fairly
limited and does not seem to diminish with the duration of unemployment in the UK. They also report
that job searchers in the UK submit between one and three applications per month. Blau and Robins
(1990) show that, in a US sample, the search intensity differs little between employed and unemployed
searchers.

Y That is, it is assumed that after the training all workers are equally productive in these jobs. Also note
that LTU workers never are employed in these jobs and no firm ends up paying the higher training cost.
Therefore, this high training cost does not appear in the profit maximization problem.
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3.2 On-the-job search™®

Every worker who remains employed has to decide whether to start on-the-job search or

not. It is assumed that both the wage levels and non-pecuniary factors matter for the
decision whether or not to quit.*® Let w, and w, denote the wage in company i and the
average wage respectively. Each period every employed worker draws a number v,

that determines his current job dissatisfaction from a random process with cdf G(v)
which is unimodal and has a mean smaller than unity.* The utility function of aworker
is the discounted sum of expected wages divided by the expected job dissatisfactions.
Since the worker is back in the same position the next period regardless of whether he

changes jobs or not, only the current period payoff affects his decision. The worker,
therefore, compares the utility from continuing at his present job, given by w! /v/ , with
the expected utility from finding a new job AE[w, /v], where A <1 represents the cost
of switching jobs.?® This means that there exists a cut-off value for v, for which the

worker is indifferent between quitting and remaining in his present job.?? It is assumed
that AE[1/v] <1; i.e. given the same wage most workers prefer to stay in their present
jobs. The fraction of workers that searches on-the-job is given by:

S(W, /W) =1- G(W, /(W AE(/V))), 1)

where Sis decreasing with S’ (1)>0.

'8 1t should be noted that what is important is that the decision whether or not to search on the job is a
function of the relative wage. This section sketches a highly simplified micro-foundation for this
assumption.

9 Akerlof, Rose and Yellen (1988) emphasize that non-pecuniary factors are as important as the wage
levels for quit decisions

% The assumption that the worker makes an independent new draw every period is obviously a
simplification of real world behavior. It is motivated purely by the fact that the model, otherwise, would
be severely complicated to solve since we would need to keep track of a distribution of workers with
different levels of job satisfaction. However, intuitively the results should not change if we introduce
some degree of serial correlation in the job satisfaction component.

2! Note that when making this decision, the worker knows the average wage level, w, , but does not know
the non-pecuniary factor associated with anew job.

2 Notethat v = w, /(W AE(1/v)) for the cut-off value of v, .
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3.3 Wage setting

Firms are assumed to face a hiring/training cost for every worker they hire implying that

labor turnover is costly.”® The hiring/training cost is given by a constant ¢ times the
average wage level w,**, the production function is given by @F(n!) where 6,
represents a shock factor, voluntary quits are sufficiently large to accommodate all
employment adjustment and firms optimize as if the world was known with certainty.?
Let n| denote the employment level of firmi in period t, a, the probability to find ajob
for an employed/STU worker in period t and £ the discount factor. Hiring in period t
is given by n| —(1-s)(1-S(w, /w,)a,)n_,. The maximization problem solved by the

firm isthen

max 3" 876, F () - winl. - ow, (n], - (1- (L- S(wl 1w, ), )niy) @

=t

This problem looks like a dynamic optimization problem that requires standard dynamic
programming techniques to solve. However, a closer inspection clearly shows that the
only dynamic part of the problem is the fact that if the firm hires one more worker in
period t this will affect the number of workers it needs to hire in period t+1. Since we
primarily are interested in an equation for the optimal wage, we can we can solve the

problem quite easily by simply using the first order conditions for period t. These are

equal to:
-n; —cS(w; /w)(1-9)an,, =0, 3)
BF' () =W — oW, + BoWyg (1= ) (L= S(W41 / Weaq)3s) = 0. (4)

% |n practice, the prevention of excessive turnover seems to be important for real world firms and
hiring/training costs appear to be substantial (see Blinder and Choi (1990) and Campbell and Kamlani
(1997)).

# The average wage is used here to simplify the analysis.

|t is possible to explicitly incorporate uncertainty in the model and obtain the same results. To keep the
model simple this is neglected in this paper. For details of how to model the wage setting with
uncertainty see Eriksson and Gottfries (2000). Here the timing of events are the following: the wage is
set, the shocks are observed and then the hiring decisions are made.
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The intuition behind the wage setting mechanism is that the firm finds it optimal to raise
the wage until the marginal benefit of the reduction in turnover costs is equa to the
marginal cost of increasing the wage.

Note that it is assumed that the same wage is set for al workers. This means
that the firm cannot differentiate wages according to perceived productivity/training
cost differences among workers. There is some rigidity in the wage structure that
prevents such wage differentials. Such an assumption can be justified by fairness
considerations, union influence or by arguing that for some other reason there exists a

“company wage policy” that prevents wage dispersion.?®

34 General equilibrium
Consider a symmetric general equilibrium where al firms set the same wage (W, = w, ).

This is the natural situation to analyze since all firms are assumed to be identical and,
therefore, face the same wage setting problem. To derive the aggregate equilibrium, we
use the aggregate versions of the first-order conditions in equations (3) and (4).
However, as aresult of the recursive nature of this equation system we only need to use
equation (3) to derive an expression for aggregate employment.?’ Let n, u® and uf
denote the aggregate levels of employment, STU and LTU respectively. Then
aggregate employment is given by:

n =Q@-san, ©)

where Q=-cS' (1), Q being a measure of “wage pressure” due to the efficiency wage

mechanism.?®

% See for example Akerlof and Y ellen (1990) or Manning (1994) for a discussion about why a firm might
not want to differentiate wages

" Obviously, the aggregate versions of both of the first-order conditions in (3) and (4) have to hold in
equilibrium. However, due to the way we have formulated the model we do not need to use the aggregate
version of equation (4) to solve for the aggregate employment level. Essentially, the aggregate version of
equation (3) defines a vertical curve in wage-employment space that determines aggregate employment
whereas the aggregate version of equation (4) defines a negatively soped curve that determines the
aggregate wage. The interested reader can benefit from the discussion in Eriksson and Gottfries (2000).

% | ntuitively, this factor might also include other factors that raise the wage like union influence. See for
example Gottfries and Westermark (1998) for a discussion of how to model this.
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Now a, , the probability that an employed or STU worker gets the job he applies
for, hasto be determined. This probability is defined as:

n - - S)nt—l + a[S(l— S)nt—l +(1-r1) n - (- S)nt—l + a[S(l— S)nt—l )

(1_ S) g]t—l + (1_ q)(snt—l + uts—l) 1- (1_ S) N, + (1_ S) g]t—l (6)

a =r

It consists of two parts; the probability to get a job for which ranking is used plus the
probability to get a job for which ranking is not used. Note that the number of vacant
jobs consist of new jobs and existing jobs left unfilled after both exogenous and
endogenous quits. The first term consists of the fraction of jobs for which firms rank
divided by the number of employed workers searching on-the-job, plus all STU
workers. The second term comprises the fraction of jobs the firm does not use ranking

for divided by all applicants.?® Equation (6) can be solved for a, to obtain

a = (nt B (1_ S)nt—l)(r(l_ (1_ S)nt—l) + S(l_ S)nt—l + (1_ r)(l_ q)(snt—l + uts—l))
t (1_ (1_ S)nt—l)((l_ I’)(l— S)S]t—l + (1_ q)(snt—l + uts—l)) + I’S(l— S)nt—l(l_ q)(snt—l + uts—l) .

(7)

Let us now turn to the state variables in the model. The two unemployment stocks

evolve according to the following equations:

utS = uts—l T, — a- q)(uts—l + Snt—l) - q(uts—l + Snt—l) J (8)

UF = Uy +0(USy +Sg) —ar (U +a(Shog +USy)). ©)

Equation (8) says that the current stock of STU workers consists of four components,
the stock the previous period plus those becoming unemployed minus those finding a
job minus those who fall into LTU. Similarly, equation (9) says that the current stock
of LTU workers consist of the stock the previous period plus those who become LTU in

the period minus those who find ajob. Note that a, denotes the chance to get ajob for

# Note that if q equals one we are back in the situation analyzed in Eriksson and Gottfries (2000); i.e. an
employer that has a bias against all unemployed workers.
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a worker in the pool of STU and a" denotes the corresponding chance for a LTU

worker. Using equations (8) and (9) in (5) gives us the following expressions:

US =1-Ugg — (U + SI-USy —Ug)) +a¢ (U + A(S- Uy —U) +Uy))
(10)

-Q@-9a (1-ud; —usy),

U =1-USy = S(L-Uq —U) +8 (1= )(Uy +S(L- Uy —Ugy))
(11)

+q(uy +sA-uZ; —uty)) - Q- 9)a (1-udy —uly).

Substituting the expressions for a, and a" into equations (10) and (11), we get an
equation system which in principle can be solved for u® and u-. Analytically though
this would be very complex since both a, and a" are nonlinear functions of u® and

u- . Further anaysis of this system istherefore deferred to the numerical section below.

3.5 Initial effectsof changesin parameters
Some further understanding of the model can be gained by combining equations (5) and

(7) to adynamic employment equation:
N, =h(n_,us,) . (12

This equation is written out explicitly in Appendix A and gives the desired aggregate
employment in the current period as a function of employment and STU the previous
period. Consider for a moment the intuition behind equation (12). Employment
dynamics arise because the optimal wage depends positively on the probability to get a
job for an employed searcher. Therefore, it is obvious that the employment level of the
previous period matters. The division of unemployment between STU and LTU aso
matters because if alarger fraction of the unemployed workers arein the LTU pool this

results in a higher probability to get a job for on-the-job searchers. This induces firms



to raise the wage even more to keep their employees and, in equilibrium, the
employment level falls.*

Expression (12) cannot be solved for steady state employment since it contains
two state variables but it is possible to ask, for a given number of
employed/unemployed workers in the previous period, what are the effects of changes
in the parameters on employment. Clearly, this gives us only the initial effects but it
does provide some useful intuition.

First, one might be interested in the effect of ranking on the current employment
level. In Appendix A it is shown that

N o (13)
or

In other words, if alarger fraction of the vacant jobs is reserved for employed and STU
applicants we get a lower aggregate employment level. If more jobs are reserved for
the privileged group, thiswill tend to increase the chance for employed workersto get a
job. To prevent costly turnover firms will then raise their wages, leading to lower
employment.

Second, consider the effects from faster skill loss among the unemployed, which

in thismodel is captured by anincreasein q. InAppendix A, it is shown that

M o ifrso. (14)

oq

In other words, if the probability that an unemployed worker falls from STU to LTU
increases this will tend to decrease aggregate employment. This result holds only if
some firms rank job applicants since the division of workers between STU and LTU

would otherwise be irrelevant. The intuition is that if q increases this implies a

reduction in the pool of privileged job seekers. This increases the probability to find a

% Note that an individual firm perceives this probability as exogenous. The only way for afirm to reduce
turnover is by raising the wage to discourage search among its employees. Since all firms are identical all
firms have the same incentive, all wages rise, and employment falls.
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job for employed workers, resulting in higher wages and, in equilibrium, lower
employment.

4  Numerical analysis

In order to gain some further understanding of the model, it is useful to set numerical
values for the different parameters. This makes it possible to solve the model for
steady state values of employment, STU and LTU and look at how these variables are
affected by parameter changes. In addition, it allows us to study the dynamic
adjustment process following both permanent and temporary shocks. Choosing
reasonable values for the parameters, we can get a sense of how large the effects are
and how long the adjustment takes.

4.1 Calibration
In steady state, the model contains the following five parameters: (i) the fraction that

leaves employment for unemployment every period, s, (ii) the fraction searching on
the job, S, (iii) the amount of wage pressure, Q, (iv) the fraction of jobs for which
firms use ranking, r, and (v) the risk that a STU worker faces of becoming LTU, q.

Although estimates of several of these key parameters do not exist, it turns out that it is
possible to use other facts about the labor market to deduce the values the parameters
have to take for the steady state solution to be consistent with these facts. To
implement this strategy, it must be decided which facts the model should be fitted
against. What is needed is at least as many facts as unknown parameters, and
preferably some more to check the model against. Table 1 presents values for the
German economy (all steady state values).®* Essentially, these facts are of two types;
data about labor market stocks and flows and data about the probability to find ajob for
an unemployed worker at different durations of unemployment. The details of the data

are presented in Appendix B.

* In view of the purpose of this paper it is natural to choose a typical European continental economy.
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Table 1. Data for the German economy.

Fraction of employed workers entering unemployment s 0.005
Fraction of employed job-to-job switchers x5-F 0.005
Employment n 0.934
Probability to remain unemployed after one month ytmone 0.90
Probability to remain unemployed after three months ~ Y°"™"" 0.70
Probability to remain unemployed after six months yomeme 0.54
Probability to remain unemployed after ninemonths ~~ y* ™™™ 0.44
Probability to remain unemployed after twelve months Y™™ 0.36

Fraction of al unemployed with duration <12 months ~ u“*™™™/u 051
The outflow rate from unemployment xV & 0.076
Fraction searching on the job (estimate for the UK) S =0.05

To be able to calibrate the model, we need an explicit definition of a steady
state. It is natural to define it as a situation where all stocks remain constant. In the
context of this model, this means that the numbers of employed, STU and LTU are kept
constant. Note that it is sufficient to write conditions that ensure that two of the stocks
are kept unchanged to know that all three stocks remain constant. Therefore, these
conditions can be written in the form most beneficia to solving the model. First, to
ensure that employment is kept constant, it is assumed that equation (5) satisfies:

n,=n._, =n. (15)

Furthermore, to keep the two stocks of unemployed workers constant, it is sufficient

that the flowsin and out of STU remain equal. This requirement can be written as:

sn=q(u® +sn) +a(l-q)(u® +sn). (16)

The facts reported with bold face numbers in Table 1 are used to calcul ate the
values of the parameters identified above. The facts in the rest of the rows are then
used as a check of the model. Equations linking the factsin Table 1 to the theoretical
model and the details of the calibration are presented in Appendixes C and D
respectively. This exercise yields the values summarized in Table 2.
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Table 2: Calculated parameter values for the Ger man economy.

Parameter:

Fraction of employed workers falling into STU S 0.005
Fraction of employed workers searching on the job S 0.048
Wage pressure Q 9.706
Fraction of jobs for which ranking is used r 0.497
Risk a STU worker faces of becoming LTU q 0.056
Implied variable value:

STU u® 0.026
LTU u 0.040
Probability to find ajob for an employed/STU worker a 0.104
Probability to find ajob for aLTU worker at 0.041
Risk of remaining unemployed after three months y3mene 0.74
Risk of remaining unemployed after six months yermene 0.56
Risk of remaining unemployed after nine months yomeme 0.44
Fraction of all unemployed with duration <12 months ~ u“®™™"™/u  0.49
Outflow from unemployment xYF 0.07

Looking at the parameter valuesin Table 2, it should be noted that none of them seem
unreasonable. Since there do not exist empirica estimates for several of them, it is
difficult to judge the accurateness of these values, but the reader should note that the
exact numbers are not important for the analysis. Generaly, what are interesting are
the signs and rough magnitudes of the effects. It should be noted that the calibration
implies that employed and STU workers have around a two and a half times higher

probability to find ajob than those being LTU.

4.2 Steady-state analysis

Using the parameter values in Table 2, it is possible to investigate the steady state

effects of parameter changes. Table 3 shows the effects of changing one parameter at a

time by 20 percent of itsinitial value.
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Table 3. Seady state effects of 20 percent parameter changes.

Base value New value STU LTU U
Base case 2.57 4.03 6.60
r increases r=0.50 r=0.60 2.52 5.82 8.34
gincreases  g=0.056 g=0.068 2.37 4.74 711
Qincreases Q=971 Q=11.65 2.86 5.81 8.67
sincreases s=0.005 s=0.006 3.03 4.93 7.96
Sincreases  S=0.048 S=0.058 2.57 391 6.48

Q/rincrease  Q=9.71/r=0.50 Q=11.65/r=0.60 2.76 9.00 11.76
Q/qincrease  Q=9.71/9g=0.056 Q=11.65/g=0.068 2.60 6.92 9.51
r/qgincrease  r=0.5/0=0.056  r=0.60/g=0.068 231 7.05 9.36

Now consider these results in detail. First, if the degree of ranking in the economy
increases we see that this results in substantial increases in LTU and tota
unemployment while STU remains essentially unchanged. The result that total
unemployment increases is expected from the previous discussion. More ranking
implies higher LTU for two reasons. First, for a given number of jobs more ranking
implies higher LTU since these workers face a decreased chance to find a job; fewer of
the vacancies are open to them. Second, more ranking has a negative effect on the total
number of jobs in the economy and this also implies higher LTU. Moreover, these two
factors have opposite effects on the stock of STU and roughly seem to cancel each
other out.

Second, if the probability to become LTU for an unemployed worker increases
we see that STU decreases while LTU and total unemployment increases. As was
discussed in the previous section, higher q leads to an increased chance to get ajob for
on-the-job searchers, upwards pressure on wages and lower aggregate employment.
Turning to the STU, it should be noted that there are two opposing effects at work here.
First, higher g means an increased outflow from STU, which tends to decrease this
stock. Second, higher g means fewer jobs in the economy something that implies
higher STU. Using the calculated values it seems that the first effect dominates; higher
g tends to reduce STU. LTU on the other hand increases due to both of the mentioned
effects.
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Third, if the degree of wage pressure increases al unemployment stocks
increase. It should be noted that the numerical analysis indicates a difference between
the effects of wage pressure and the degree of ranking in the economy. More ranking
implies that the whole increase in unemployment is concentrated to LTU. More wage
pressure, on the other hand, results in increases in both STU and LTU even though the
effect on LTU isstronger.

Fourth, an increase in the flow from employment to unemployment implies an
increase in all unemployment stocks. The reason is that a higher s implies more job
vacancies, increased opportunities for on-the-job searchers, upward pressure on wages
and lower employment. It is natural that both stocks of unemployed workers increase
since nothing really changes in the relation between STU and LTU.

Fifth, an increase in the number of on-the-job searchers implies less LTU and
total unemployment and essentially no change in STU. More on-the-job searchers
imply an increase in the number of searchers something that induces firms to reduce
wages and employ more workers. Again this does not really affect the relative position
of thosewho are STU or LTU.

Finally, it isinteresting to look alittle bit at how Q, r and q interact. Thelast

three rows in Table 3 show that the effects of parameter changes are reinforced when
we increase another parameter. This can be seen by noting that the unemployment rate
increases by more than the sum of the individual effects. In other words, if skill loss
and ranking are widespread in an economy this reinforces the negative employment
effects of increased wage pressure etc. too.

Before leaving the steady state discussion, it is worthwhile to briefly look at
differences in the effects of the various factors that might generate both persistence and
long run effects; wage pressure, ranking and skill loss. Intuitively, the different effects
of these three factors can be understood by thinking in terms of survivor functions,
where surviving means remaining unemployed after different durations of
unemployment. Thisisillustrated in Figure 2.
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Figure 2: Anillustration of the different effectsof r, g, and Q.

—— Base case
— - - Ranking/skill loss
~~~~~~ Wage pressure

Fraction remaining unemployed

Period

In Figure 2 the solid curve shows the survivor function with the calibrated parameter
values. The other two curves show what happens when either ranking or wage pressure
are changed keeping all other parameters constant. Here, the differences between
changing the amount of ranking and changing the amount of wage pressure are
apparent. More wage pressure shifts the whole curve upwards implying that the
probability to get ajob declines at all durations. More ranking on the other hand mostly
harms those with long durations of unemployment.

4.3 Dynamic adjustment to per manent shocks

A natural starting point for a dynamic analysis is to analyze what the adjustment path
looks like after a permanent change in one or more of the parameters. Since the inflow
rate into unemployment seems to have remained virtually unchanged, this means that
we have three factors that potentialy could have caused rising unemployment; skill
loss, ranking and wage pressure.® The first two may result from more rapid
technological advances or changes in the organization of firms that increase the skill

requirements of individual workers. The latter one may change as the result of

¥ This also helps us understand the numbers falling out of the calibration. The model is essentially
calibrated using such a curve as an input and the curve used implies that the probability to leave
unemployment declines with duration. Since Q cannot generate such an outcome r>0 and g>0 are
needed.

% Evidence that s has remained essentially unchanged can be found in Layard, Nickell and Jackman
(1991). Itisof course also possible that the extent of on-the-job search has increased.
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increased training costs, more focus on keeping down turnover or increased union
strength.

Let us start by investigating the effects of a permanent increase in the risk to
become LTU for aSTU worker (q). Thisisillustrated in Figure 3.

Figure 3: The effects of a 50 % increasein g.
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Recall the discussion above where it was shown that an increase in g leads to lower

STU and higher LTU with the net effect on unemployment positive. In Figure 3, it is
clear that these effects are present, but we also see that the timing of the effects differ
markedly.*® The decrease in STU seems to occur during the first few periods while the
increase in LTU is drawn out over a very long period of time. The implication for an
economy, that for some reason experiences an increase in the risk to become LTU, isa
steady increase in unemployment for years to come. These effects eventually die out,
but the analysis indicates that it takes a very long time. The effect might be even more
severe if the economy suffers several increases in the LTU risk due to technological

advances that increase the mismatch in the labor market.

¥ Remember that the effects of increased union strength intuitively are identical to an increasein Q.
® |t is interesting to look at the effects of an increase in ¢ on the number of workers that have been

unemployed for less than one year. Using equation (18) gives us U™ =0.033; i.e. a dlight increase.
Remember that those workers, in the model, can be both STU and LTU even though most are STU. An
increase in q has three effects; the advantage to be STU increases, more workers fall into LTU and fewer
jobs are available.
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Turning now to the effects of an increase in the degree of ranking one might
expect the outcome to be similar; a substantial increase in LTU and smaller effects on

STU. Figure 4 shows the adjustment after an increase of r from 50 to 75 percent.

Figure 4: The effects of a 50 % increaseinr.
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Figure 4 shows that the effects from more ranking really are smilar to those in Figure
3. Theintuition behind thisresult isthat r and g in some sense are substitutes, more
discrimination against the LTU with the same inflow or a bigger inflow and the same
amount of discrimination are somewhat similar in their effects. However, two
differences are worth noting.*® First, if r increases this results in a nearly unchanged
STU whereas an increase in q leads to a decrease in STU. Second, the effect on LTU
appears to be much stronger from ranking.

Finally, let us turn to the consequences of an increase in the degree of wage
pressure. Figure 5 shows what happens after such a change.

% Another difference is the consequences for the number of workers that have been unemployed for less

than one year. Here, we get U2™™™=0,030; i.e. a slight decrease. Remember that this stock contains

both STU and LTU workers. More ranking has three effects; the advantage to be STU increases, the
disadvantage to be LTU increases and there are fewer jobs in the economy.
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Figure 5: The effects of a 50 % increasein Q.
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Recall the steady state analysis where it was shown that more wage pressure results in
an increase in both stocks of unemployed workers. That result is confirmed in Figure
5.3 However, note that the STU increase occurs during the first year whereas the LTU
increase is much more substantial and drawn out.

To summarize these experiments, it is obvious that the mechanisms analyzed in
this paper can have strong effects on the unemployment level. Quite moderate changes
in the parameters can lead to a prolonged period of adjustment to a new equilibrium
that entails a substantial change in the unemployment level. It should also be noted that
it is quite possible that real world labor markets have suffered permanent shocks that
are a combination of the three types analyzed in this section.

An interesting question is whether these experiments can help us to understand
the rise in European unemployment.® During the last decades both short- and long-
term unemployment have increased even though the increase has been particularly big
in long-term unemployment. This means that the relative incidence of long-term

unemployment has increased substantially over time** From Figures 3 and 4 it is clear

%" The consequences for the number of workers who have been unemployed for less than one year is now

a substantial increase; U“2™™™*=0,037. More wage pressure results in fewer jobs in the economy.
Over time though the effect becomes concentrated to the stock of workers who have been unemployed for
one year or more.

% 1t should be noted that STU and LTU in the model are not identical to short- and long-term
unemployment in the data (see the discussion in Section 3).

¥ For example, in Germany the incidence of long-term unemployment increased from around 30 percent
1979 to amost 50 percent in the mid 80's (OECD 1993).
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that ranking and skill loss alone cannot explain what has happened since both short-
and long-term unemployment have increased. From Figure 5 we see that wage pressure
affects both STU and LTU. However, it is impossible to distinguish between different
combinations of factors in a purely theoretical analysis. What is needed to fully
analyze this important question is data about the evolution over time of the probability
to find a job at different durations and such data are not readily available. Further

empirical research is clearly needed to distinguish between hypotheses.

4.4 Temporary shocks

We may also analyze what the dynamic adjustment path looks like after a temporary
shock. Let us start by stating the difference equations that determine the stocks of STU
and LTU respectively. Linearizing these equations and evaluating them in steady state
yields the following two expressions:

us = 0.841ug, - 0.00434u",, (17)

u; =0.0494u°, +0.963u,, . (18)

Consider first an increase in STU with one percent. According to these equations, this
implies an increase in STU the next period by 0.84 percent as well as an increase in
LTU the next period by 0.05 percent. The intuition is that firms are reluctant to cut
wages since this would lead to costly turnover. Hence, the employment level returns
only slowly to equilibrium following a shock. If LTU is one percent higher, this
implies an increase of LTU the next period by more than 0.96 percent but has a small
effect on STU the next period. The explanation is the slow employment adjustment
effect combined with the limited number of jobs open to LTU workers.

Now let us look more closely at the adjustment back to equilibrium following a
shock to unemployment. As a first experiment let us study the effects of a temporary

increase in the flow from employment to unemployment, <.*° This experiment can be

“0 This situation is analyzed with the assumption that all agents assume the change in s to be permanent.
Otherwise the structure of the optimization problem would have to be changed to accommodate severa
different values of s.
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motivated by the fact that a recession seems to be a fairly short period of high job
destruction and the model equivalent of thisisan increasein s. To be concrete, let us
assume that s doubles for six periods and then returns to its original level. Figure 6

shows how the two stocks of unemployed workers are affected by such a shock.

Figure 6: Adjustment back to equilibrium after a 6 months shock to STU.
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Figure 6 reveals several interesting facts. First, STU increases during the period with a
big inflow but then returns fairly quickly to its steady state value. This is hardly
surprising since employers perceive these workers to be equivaent to their present
employeesin all jobs. Meanwhile, LTU initially increases slowly but instead continues
to increase several periods after the shock and then only very slowly adjusts back to its
steady state value. This is the result of two forces; a bigger stock of STU workers
implies alarger inflow into LTU for a number of periods and, in addition, employersto
a large extent refuse to hire LTU workers, since they are perceived as more costly to
hire than other applicants. Total unemployment falls during the whole period after the
shock but due to the lengthy adjustment path of LTU it takes some time for total
unemployment to return to its pre-shock value; i.e. unemployment shows persistence
(after 12 months around 40 percent of the shock remains).

One might expect more persistent effects from a shock that lasts longer since, in
such a situation, more workers would fall into LTU. Figure 7 shows what happens if

the economy suffers a shock lasting two years.
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Figure 7: Adjustment back to equilibrium after a 24 months shock to STU.

12

——STU

6 —=—LTU
4

Unemployment

mmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmm

Since the shock lasts longer, more workers fal into LTU and this results in a more
drawn out adjustment back to equilibrium than in the previous experiment (after 12
months around 50 percent of the shock remains). Similar results are obtained if we let
the shock last for six months, as in Figure 6, but also let the risk to become LTU be
twice as large. Thiswould correspond to a shock that involves more job destruction as
well as an increased mismatch in the labor market.

The conclusion from this section is that the model implies persistence but that
the degree of persistence depends on the nature of the shock. A shock that involves a
bigger inflow into unemployment for only a short period results in some persistence. A
more prolonged shock to this inflow or a short shock that affects both the inflow and
the probability to become LTU results in more persistence. Essentially, the key to
getting a substantial amount of persistence is that the shock implies a substantial
increase in LTU and not just STU. Depending on the duration and type of the shock
the model generates yearly persistence rates of 40-60 percent. It should be noted
though that the model cannot generate the near unit root persistence found in empirical
studies of total unemployment time series.** At the same time it should be remembered
that the model abstracts from several factors that probably also add to persistence such

as wage contracts spanning severa periods and overlapping wage contracts.

“! Empirical estimates of the serial correlation of unemployment series for Germany often find persistence
around 90 percent (see for example Blanchard and Summers (1986)).
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5 Conclusions

This paper investigates the consequences of skill loss as a result of unemployment.
Unemployed workers risk losing some of their human capital every period and firms,
who are unable to differentiate wages according to productivity/training cost
differences, partly avoid hiring workers who have lost human capital. Firms set awage
above the market-clearing wage to prevent costly turnover. The paper then analyzes
how such an economy responds to both temporary and permanent shocks.

It is shown that both an increased risk of losing human capital, an increased
degree of ranking or more wage pressure result in higher steady state unemployment
with the effects being concentrated to the stock of LTU workers. Moreover, the
negative employment effects of both skill loss and wage pressure increase when
combined with ranking. It is aso shown that permanent changes in these key factors
generate lengthy adjustment phases involving substantial effects on the employment
level. The numerical analysis indicates that it takes several years for the economy to
reach the new steady state level, even when the parameter change is quite moderate.

It is also shown that temporary shocks have persistent effects on employment.
The amount of persistence depends on the type and duration of the shock but the model
is not capable of producing the near unit root serial correlation found in empirical
studies. It should be remembered, though, that we are abstracting from several factors
that might add persistence such as wage contracts that span several periods and
overlapping contracts. Another way to get more persistence is to alow for
discrimination against all unemployed workers as in Eriksson and Gottfries (2000).

What conclusions can be drawn from this study about the high and persistent
European unemployment rates? The main contribution of this paper is the
demonstration that if turnover considerations, skill loss as a result of unemployment,
and inability to differentiate wages are important features of real world economies this
will affect how the economies respond to both permanent and temporary shocks,
resulting in lengthy adjustment phases involving substantial effects on the

unemployment rates.

78



References

Acemoglu, Daron (1995), “Public Policy in a Model of Long-term Unemployment,”
Economica, 62, 161-178.

Agdl, Jonas, and Per Lundborg (1999), “Survey Evidence on Wage Rigidity and
Unemployment: Sweden in the 1990s,” Working Paper 1999:12, Uppsala
University.

Akerlof, George A., Andrew K. Rose, and Janet L. Yellen (1988), “ Job Switching and
Job Satisfaction in the U.S. Labor Market,” Brookings Papers on Economic
Activity, 2, 494-582.

Akerlof, George A., and Janet L. Yéellen (1990), “The Fair Wage-Effort Hypothesis and
Unemployment,” Quarterly Journal of Economics, 105, 255-283.

Atkinson, John, Lesley Giles, and Nigel Meager (1996), “Employers, Recruitment and
the Unemployed,” Institute for Employment Studies Report 325, Brighton.

Behrenz, Lars, and Lennart Delander (1996), “Arbetsgivarnas Rekryteringsbeteende —
En Intervjuundersbkning,” in SOU 1996:34 Aktiv Arbetsmarknadspolitik:
Expertbilaga, Expertbilaga till betdankande fran Arbetsmarknadspolitiska
kommittén, Stockholm.

Bewley, Truman F. (1999), Why Wages Don’'t fall during a Recession, Harvard
University Press, Cambridge.

Blanchard, Olivier J., and Peter Diamond (1990), “The Cyclical Behavior of the Gross
Flows of U.S. Workers,” Brookings Papers on Economic Activity, 2, 85-155.

Blanchard, Olivier J., and Peter Diamond (1994), “Ranking, Unemployment Duration
and Wages,” Review of Economic Sudies, 61, 417-434.

Blanchard, Olivier J., and Lawrence H. Summers (1986), “ Hysteresis and the European
Unemployment Problem,” In: NBER Macroeconomic Annual, 1, MIT Press,
Cambridge, MA.

Blau, David M., and Philip K. Robins (1990), “Job Search Outcomes for the Employed
and Unemployed,” Journal of Political Economy, 98, 637-655.

Blinder, Alan S., and Don H. Choi (1990), “A Shred of Evidence on Theories of Wage
Stickiness, The Quarterly Journal of Economics, 105, 1003-1015.

Boeri, Tito (1999), “Enforcement of Employment Security Regulations, On-the-job
Search and Unemployment Duration,” European Economic Review, 43, 65-89.

Burda, Michael, and Charles Wyplosz (1994), “Gross Worker and Job Flows in
Europe,” European Economic Review, 38, 1287-1315.

79



Cambell 111, Carl M., and Kunal S. Kamlani (1997), “The Reasons for Wage Rigidity:
Evidence from a Survey of Firms,” Quarterly Journal of Economics, 102, 759-
789.

Eriksson, Stefan, and Nils Gottfries (2000), “Ranking of Job Applicants, On-the-job
Search and Persistent Unemployment,” Working Paper 2000:8, Institute for
Labour Market Policy Evaluation, Uppsala.

Gottfries, Nils, and Andreas Westermark (1998), “Nominal Wage Contracts and the
Persistent Effects of Monetary Policy,” European Economic Review, 42, 207-223.

Hunt, Jennifer (1995), “The Effect of Unemployment Compensation on Unemployment
in Duration in Germany,” Journal of Labor Economics, 13, 88-120.

Jackman, Richard, and Richard Layard (1991), “Does Long-term Unemployment
Reduce a Person’s Chance of a Job? A Time-series Test,” Economica, 58, 93-106.

Klingval, Mats (1998), Arbetsgivarnas Attityder, Ura 1998:9, Arbetsmarknads-
styrelsen, Solna.

Layard, Richard, Stephen Nickell, and Richard Jackman (1991), Unemployment -
Macroeconomic Performance and the Labour Market, Oxford University Press,
Oxford.

Ljungqvist, Lars, and Thomas J. Sargent (1998), “The European Unemployment
Dilemma,” Journal of Political Economy, 106, 514-550.

Lockwood, Ben (1991), “Information Externadlities in the Labour market and the
Duration of Unemployment,” Review of Economic Studies 58, 733-754.

Machin, Stephen, and Alan Manning (1999), “ The Causes and Consequences of Long-
term Unemployment in Europe,” in O. Ashenfelter and D. Card, ed., Handbook of
Labor Economics, Volume 3, Elsevier.

Manning, Alan (1994), Labour Markets with Company Wage Policies, CEP Discussion
Paper 214.

OECD (1993), Employment Outlook, OECD, Paris.
Pissarides, Christopher A. (1992), “Loss of Skill during Unemployment and the

Persistence of Employment Shocks,” Quarterly Journal of Economics, 107, 1371-
1391.

80



Appendix A: Derivation of selected expressions

Combining equations (5) and (7) the employment equation in (12) can be written as:

_ ~ Q-390 (1A= @A-9)N4) + SE-9)n g + (L= 1)(L-Q)(Sh4 +USy))
(L= (L= 9)Ne)(L- 1A= )Ny + (L= A)(Shg +U)) +rSE=- 9 (1- A)(SNy g +Uy)

N

~ Q- 9)nr (1= 1= 9n) - Q- 9)*nZS - QA- )Ny (L= 1)L~ A)(Sq +Uc)
(A1)

Differentiation of equation (A1) with respect to r and q respectively yields the

following expressions (let N denote the numerator and D the denominator in (A1)):

% - é[[—ﬂ(l— S)zntz—l[l_ L-s)n4 —@-g)(sny4 + Uts—l)]] [D] -

[-1-9) S (1~ (L-9n—y) + L) 4 (L - ) (g +Uy) —

Q- 9N (1- A-9Yne_y) + QL- 9N (1 - G)(Sn_y +uy)] [N]]

(A2)

= é[u#_l +q(sng +uy)][-0(1- 90 (1= (1= 9ny) -

Q(1-9)nZ; (1- q)(Sh—y +Uy)A- A-9)n4) - Q-9 n S -

QL-9°n2,SA-a)(s +uy)] < 0,
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% :é[[cz(l—s)znf_la—r)(mt_l +U2)][D] - [~(L- (1 )Ny ) (S 1 +Uy)

~ S9N (S g +Uy) + QL- )Ny (L—r)(S_y +USH)][N]]

) é[snt—l +Uu2)][-Q@-9)°nyS2r (1~ (L= 9)n4) — QL-5)°nyr (1= 1= 9N )

-Q@-9)*ntrs?1 < 0 ifr>0. (A3)
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Appendix B: Data

Here, the data used in the calibration is presented briefly. First, we need to consider
some conceptual questions and then go through the datain detail.

In areal world labor market, there exists at least three distinct states; employed,
one or more groups of unemployed and out-of-the labor force (OLF). In this paper, the
last group is left out to keep the model manageable and to focus attention on the central
mechanisms. In a more complete model of actual labor markets, OLF dynamics should
be included. The exclusion of this stock can partially be justified by arguing that these
flows merely represent the exchange of workers; i.e. workers being retired and being
replaced by workers directly from school, parents taking child leave etc. In addition,
Blanchard and Diamond (1990) point out that the net flows to and from the labor force
varies less than other flows over the business cycle. This adds a bit of complication to
the calibration since labor market data includes this stock with flows to and from it. In
this paper al flows from and to OLF are ignored.

As dready mentioned German labor market data for the period of the mid-

eighties are used. Here follows a description of the data used.

» Fraction of employed workers entering unemployment (). Layard, Nickell and
Jackman (1991), using OECD data, report a monthly inflow rate of 0.4 percent
of employment. This figure is obtained by taking the number of unemployed
with duration of less than one month. This excludes roughly half of those
whose completed spell is less than one month. To take account of this the fact
the slightly higher value 0.5 percent is used in the calibration.

 Fraction of employed job-to-job switchers (x5~F). Here, two possible sources
of data have been found. Burda and Wyplosz (1994) report that in 1987 0.3
percent of those employed jump from job-to-job while Boeri (1999) reports that
the figure in 1992 is 0.7 percent. Here, we assume that half of those hired are
employed and use the figure 0.5 percent in the calibration.

e Unemployment (u). Layard, Nickell and Jackman (1991) report unemployment
rates from OECD sources. The average unemployment rate for the period 1985-

87 is 6.6 percent.
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Unemployed less than one year (u<**™"). OECD (1993) reports that in 1986
around 49 percent of those being unemployed had been so for twelve months or

more.
Probability to remain unemployed after 1, 3, 6, 9 and 12 months (y*). Hunt

(1995) reports data from the public use version of the household-based GSOEP.
Using data for the time period 1983-88, she calculates Kaplan-Meier survival
curves. From these figuresiit is clear that 90, 70, 54, 44 and 36 percent remain
unemployed after one, three, six, nine and twelve months respectively. The
figures are obtained by calculating escapes only to employment while keeping
escapes to OLF recorded as censored. Since the model does not contain OLF

dynamics, it isthat figure that is relevant here.

The outflow rate from unemployment (x”~%). OECD (1993) reports estimates
of 7.6 percent monthly for the year 1989. It should be remembered though that
this figure includes all flows from unemployment and therefore should be used
with caution.

Fraction searching-on the-job (S). Layard, Nickell and Jackman (1991), which
report data for the UK from the Labour Force Study, say that around five
percent of those being employed engage in on-the-job search. Since thisis the
only estimate available it at least gives a rough guide as to what value that can

be considered reasonabl e.



Appendix C: Definitions

The following equations provide links between the labor market facts in Table 1 and
the theoretical model.

The fraction of employed workers switching jobs, x5~ %, is given by:
x5 F =3, (A4)

The number of workers that at any given time have been unemployed for less

than one year is given by:

< 12months Snz (1- q)l (1- a)i + anZ{z 1- q)' a- a)i 1- a'—)(k+1)—i} . (A5)

i=1 k=0 Li=0

The probability to remain unemployed after z months of unemployment, y*, is

given by:

z-1

y:=(1-g)@-a) +q) (1-g)@-a)@-a" )" . (A6)

k=0
The outflow rate from unemployment, x” %, can be derived from the fact that

the outflow from unemployment must be equal to the inflow into

unemployment. Itisgiven by:

x0-€ =3 (A7)
u
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Appendix D: Calibration
The objective of the calibration is to find a set of values for the unobservable

magnitudes, { Q,Sr,q,a, us}, that satisfy the following equation system:
1=Q(1-9)a, (A8)
x="F =3, (A9)

sn(r(1-(1-s)n) + S(L-s)n+(1-r)(1-g)(sn +u®))

a= S s, (A10)
L-@A-9nN)(@1-r)@-9)+(@-g)(sn+u”)) +rS(1-s)n(l-g)(sn+u~)

sn=q(sn+u®)+a(l-q)(sn+u®), (A11)

Imonth _ ¢q _ _ _(1—r)(sn+aS(1—s)n)

y =(l-g@-a)+q@ 1—(1—s)n+(1—s)Sn)’ (A12)

yRmonS_ (1 _ 12 _ 312 4 qi(l_ Q) -a)k - (L-r)(sn+aS(1- S)n))12—k (A13)

k=0 1-1-s)n+(1-s)

with the observable magnitudes, {s, n, x5~ &, ytmomh, ylzm"“‘“s} , set equal to their steady
state values givenin Table 1.
Essentially, the equation system in (A8)-(A13) could be solved directly. However,

due to the complexity of this system an iterative method is used. The algorithm used
can be described by the following four steps.

A valueis set for thevariable q.

The system in (A8)-(A12) is solved for { Q,Sr,a, us} :

The value of (A13) iscalculated.

A new value of q ischosen until convergenceisachieved, i.e. (A13) is satisfied.
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Essay |11

| mperfect Information, Wage Formation, and the

Employability of the Unemployed

1 I ntroduction

A firm posting a vacancy typically receives a number of job applications from job
seekers. This means that the firm has to make a decision whom to hire. Obvioudly, it
wants to choose an applicant that can perform the tasks of the job satisfactorily. This
might sound easy but the abilities of the applicants are often uncertain. A firm that
chooses the wrong applicant will waste money on training the worker and incur costs to
hire a replacement.’

In a situation with imperfect information, the employer is often unable to
distinguish undesirable applicants from other applicants. One characteristic of the
applicants that is easy to observe is their employment status. |If employers believe that
those workers that are unproductive are concentrated to the pool of unemployed
workers, they may use the employment status of the applicant as a sorting criterion. An
important issue is whether this will imply discrimination against fully able unemployed
workers who cannot credibly show that they are indeed fully productive.

Whom the firm considers as hirable will depend crucialy on the extent to which
wages reflect productivity differences among workers. Assume, for example, that the

firm can divide its applicants into two distinct groups each with a different expected

"1 would like to thank James Albrecht, Nils Gottfries, Bertil Holmlund, Ann-Sofie Kolm, Oskar
Nordstrom Skans and seminar participants at the EALE Annual Conference 2002 in Paris and Uppsaa
University for valuable comments and suggestions. Financial Support from the Institute for Labour
Market Policy Evaluation is gratefully acknowledged.

! The following newspaper quote illustrates an extreme example of this. “US Open threatened by
sabotage: employee poured acid on the greens. Estimated damage $ 3 million.” (Aftonbladet June 12,
2001).
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productivity, net of hiring costs etc. If the firm can set two different wages, each
corresponding to the expected productivity of one of the two groups, arisk neutral firm
should be indifferent between hiring from the two groups. But if the firm, for some
reason, cannot differentiate wages sufficiently, it will instead be optimal to avoid hiring
from one of the groups; thus discrimination will be an optimal hiring strategy.

This paper analyzes the hiring decisions of firms in a situation characterized by
imperfect information. The purpose is to show that even in a situation where the firms
are allowed to set their wages freely it can still be optimal for them to choose a hiring
strategy that excludes some groups of workers; thus showing that discrimination is an
equilibrium strategy. In addition, the aggregate and welfare properties of this
equilibrium are examined.

The model is inspired by the following four key observations about the
functioning of labor markets. First, a firm posting a vacancy typically receives a
number of job applications from both unemployed and employed applicants. While the
number of job seekers applying for a particular job varies with the cycle and the
characteristics of the job, it is reasonable to assume that employers often have more than
one applicant to choose from. For the U.S., Barron et a (1997) report that the average
firm posting a vacancy receives between 10 and 23 applications per job offered.
Behrentz (2001) reports similar figures for Sweden. Also there is ample evidence that
many of these job seekers are employed. For the UK, Pissarides and Wadsworth (1994)
report that around five percent of all employed workers do search for another job and
Boeri (1999) shows that around fifty percent of al workers hired are job-to-job
switchers.

Second, firms make significant investments in the workers they hire and,
therefore, they are very concerned about keeping worker-initiated turnover low. Firms
spend considerable time and money on the recruitment process. For the U.S., Barron
and Bishop (1985) show that the employers in their sample spent more than two hours
on average evaluating each of the applicants. In addition, substantial amounts of time
and money are spent helping the newly hired worker acquire the firm-specific skills
needed to do the job. In the paper mentioned above, this amounted to approximately
150 hours on average. Thereis aso ample evidence that employers care about turnover.

Survey studies indicate that managers are genuinely concerned about keeping worker-
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initiated turnover low; see Bewley (1999) for the U.S. and Agell and Lundborg (1999)
for Sweden.

Third, it is difficult to determine the productive abilities of applicants before
hiring. The productivity of a worker in a particular job depends on a lot of factors.
Some of these, such as education, are relatively easy to observe whereas others, such as
motivation, are amost impossible to observe prior to hiring. Instead, employers might
use easily observable factors, such as employment status, as indicators of unobservable
productive abilities, to sort the applicants. It seems that in many real-world situations,
the important thing for the employer is to locate a worker who has sufficient skills to
perform given tasks satisfactorily. This is especially relevant for jobs that are neither
very low skill, so that everyone can perform them satisfactorily, or very high skill, so
that it really is crucia to find an applicant with rare talents. For such jobs, the main
concern for employersisto look out for those workers who are inferior, for example by
having very low skill levels or by having personal characteristics that might disturb
production.

Fourth, it is more likely that the pool of unemployed applicants contains workers
with undesirable characteristics than that they are in the pool of employed applicants.
There are, at least, two reasons for believing this, employers will be more likely to fire
bad workers and workers may lose skills during unemployment.>  The implication of
this is that we would expect employers to be more wary of hiring from the pool of
unemployed workers than from the pool of employed job seekers.

It might however be argued that, if the wage is sufficiently flexible, it should be
possible to adjust the wage in such a way as to compensate for expected productivity
differences between applicants. If a worker cannot show that he has the necessary
ability, a risk neutral firm should calculate the expected productivity of such a worker
by taking the expectation of the distribution of productivities and then pay him the
corresponding wage. Moreover, it may be argued that the worker himself could be
forced to pay all hiring and training costs in the form of a very low first period wage, or
even pay a fee, or post a bond, to get the job. However, there are several arguments
against this line of reasoning. First, a worker that knows he is fully able but cannot
credibly show thisto his present employer has very strong incentives to start looking for

2 See Gibbons and Katz (1991). For a model based on skill loss as aresult of unemployment see Eriksson
(2001).
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a new job if the employer pays him a very low wage. Second, in most countries the
wage level is not totally flexible downwards because of factors such as minimum wage
legislation, unions, fairness considerations etc. These factors may prevent wages from
falling sufficiently. Third, the use of entrance fees/bonds is problematic on theoretical
grounds since they would create strong incentives for the firm to cheat on the worker.?

In this paper, a model is formulated where workers decide whether or not to
search on the job based both on wages and a stochastic job dissatisfaction factor. Firms
make their hiring decisions in a situation characterized by imperfect information. The
applicant pool consists of both on-the-job searchers and unemployed searchers. All
workers are identical, except for a small number of unproductive workers that no firm
wants to employ. These unproductive workers are found in the unemployment pool.
Firms cannot always separate these unemployed workers from other applicants but
firms can identify some of the unemployed applicants as being productive. Thus, firms
sort their applicants into two pools: one pool of workers that the firm is certain are
productive (the certain pool) and one pool of workers that the firm is uncertain about
(the uncertain pool). The productivity of workers in the uncertain pool are revealed
several periods after hiring. Firms set all wages unilaterally considering that worker-
initiated turnover is costly since they must pay a hiring and/or training cost for every
hired worker.

The paper starts by showing that it is an equilibrium hiring strategy to
“discriminate”, i.e. only hire workers from the certain pool. This is done by
construction of an equilibrium where al firms discriminate and showing that no
individual firm has an incentive to deviate by instead hiring from the uncertain pool.
Whileit is optimal to pay alower wage to a worker with uncertain productivity, if heis
hired, the wage will not be sufficiently low to compensate the firm for the extra costs
associated with hiring such a worker. The reason for this is that the wage must
simultaneously discourage search among productive workers in the uncertain pool,
cover the costs for replacing unproductive workers and compensate for the low net
productivity of unproductive workers until they are discovered. It isimpossible to find
awage that does all this. Hence, it is rational for employers to follow a discriminatory
hiring strategy, i.e. to avoid hiring workers with uncertain productivity.

® The issue of bonding has been discussed extensively elsewhere. See for example Dickens et al (1989)
and McLeod and Malcolmson (1989).
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The paper then analyzes the properties of this discriminatory equilibrium by
deriving the steady state solution if al firms follow their discriminatory hiring strategy.
It is shown that unemployed job seekers will face alower expected probability to find a
job than employed job seekers. Given the efficiency wage mechanism, this will
obviously raise wages and lead to higher equilibrium unemployment.

Finally, the paper analyzes the welfare properties of the discriminatory
equilibrium. The socia planner maximizes the total sum of utility in the economy given
that the information constraint cannot be eliminated. It is shown that the market
participants do not consider all socially relevant effects. The analysis also indicates that
the market solution yields an employment level that is too low. Different policy
interventions to improve welfare are also discussed.

The main point of this paper is that, even though firms are allowed to set their
wages freely, it is not possible to differentiate wages so that firms become indifferent in
their hiring decisions among different groups of applicants. Instead, it is optimal to
discriminate in hiring. Two related papers are Gibbons and Katz (1991) and Sattinger
(1998).* The paper by Gibbons and Katz is based on the idea that the present employer
knows more about the productivity of his workers than prospective employers do.
Other firms, therefore, try to infer the quality of workers from their employment history;
i.e. whether workers are laid of after a plant closing or for other reasons. Obviously
there is an analogy between the certain vs. uncertain pool distinction in my paper and
laid off workers vs. other workersin their paper. However, akey difference is that they
assume that laid off workers suffer by having to accept a lower wage rather than by not
getting a job. Thus, in their paper firms do use the wage to make them indifferent
among different groups of job applicants, and there is no unemployment. In my model,
unemployed workers find it hard to get ajob. Sattinger analyzes a situation whereit is

optimal for the firm to use different employment criteriafor different groups. However,

* This paper is obviously related to the huge literature on discrimination and information imperfections.
For a survey of the discrimination literature see Cain (1986). The literature on information imperfections
and signaling is surveyed in Riley (2001). A related paper is Kugler and Saint-Paul (2000). In their
model, firms lay off their most unproductive workers, as in Gibbons and Katz (1991), and thus firms find
it more profitable to hire employed rather than unemployed workers. However, their model differs from
mine in several important ways. First, they assume that the same wage must be set for all workers,
making it obvious that it is more profitable to hire employed workers rather than unemployed workers.
Second, while | focus on a situation where a firm needs to fill a fixed number of jobs and must choose
whom to hire from a pile of applications, they consider a situation where firms always hire the workers
they meet if they find it profitable to do so.
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Sattinger assumes that the wage cannot be differentiated between the groups, thus
avoiding the issue of why the wage cannot be used to make up for the differences in
productivity. My paper thus complements Sattinger's anaysis by showing that
discrimination may arise without this exogenously imposed wage inflexibility.

Another related paper is Tranaes (2001). He studies the effects of raiding in
labor markets in which worker’s abilities differ. A firm with a vacancy can choose
between hiring an unemployed worker and trying to induce an employee of another firm
to switch jobs by offering a higher wage. My paper shares the idea that employers are
more certain about the abilities of employed than unemployed workers, as well as the
policy implication that search among the unproductive workers creates an externality
affecting all other unemployed workers. However, my model differs in a number of
fundamental ways. Most importantly, in my model firms worry about the incentives of
their employees to look for other jobs (as in most traditional efficiency wage models)
whereas firms in Tranass' model worry about the incentives of other firms to raid their
workers.

The rest of the paper is organized as follows. Section 2 presents the model and
shows that it is an equilibrium hiring strategy to only hire from the certain pool. Section
3 analyzes the aggregate properties of this equilibrium. Section 4 discusses welfare and

policy issues. Section 5 concludes.

2  Discrimination as an optimal hiring strategy

There are many identical firms producing one good with labor as the only input, and
many workers who can be either employed or unemployed. The size of the workforceis
fixed and normalized to one.

Employed workers get utility from both wages and a non-pecuniary factor
measuring their job satisfaction. Every period workers compare the utility they get if
they remain with the firm with the utility they would get if they switch jobs. Workers
that find that it is beneficial to find a new job, start on-the-job search by submitting an
application to a randomly chosen firm. Some of these workers get the jobs they apply
for and therefore quit from their present employers. In addition, an exogenous fraction
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of the employed workers quit into unemployment and all unemployed workers submit
one application to arandomly chosen firm.

The firms set wages unilaterally taking into account that turnover is costly. The
firms are free to set different wages for different workers but to prevent arrangements
like bonding all firms have to pay all workers an amount at least equal to a minimum
wage. Every newly hired worker has to be trained to be able to perform the tasks of the

job and firmsincur al these costs.

2.1 Firms information about job applicants
All workers are equally productive in al jobs except for a small number of realy
unattractive workers, Q, which we call “unproductive’. These workers produce zero
output; possibly net of the costs they impose on the firms if they are hired. Firms
receive the applications and can choose to hire on-the-job searchers or unemployed
searchers. When choosing whom to hire, firms are not able to determine the abilities of
all the applicants with certainty and thus are careful about whom they hire. Firms have
access to the following information. First, they know the structure of the model and all
its parameters, especially the fraction of unproductive workersin the economy. Second,
they know whether or not the applicant is employed or unemployed. Aswe will see, no
firm hires an unproductive worker in equilibrium so firms know that all employed
applicants are productive. Third, firms can use other information (references etc.) to
classify some of the unemployed applicants as productive. But different employers may
reach different conclusions about the same worker, because different employers have
access to different information. > For example, if an applicant includes areferencein his
application, we would expect different employers to assess the value of such areference
differently. Formally, let as assume that the probability that an employer considers an
unemployed worker as productive with certainty is given by ¢ if heis productive and
zero if heisunproductive.

Based on their information about the applicants, firms divide their applicants
into two pools; those they are certain are productive (the certain pool) and those they are

® The reason for this assumption is that we otherwise would have a large group of productive workers that
never has any chance of getting a job since employers cannot verify them as productive workers. This
would be unreasonable. However, we might expect that some productive unemployed workers always
are unableto credibly demonstrate their abilities.
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uncertain about (the uncertain pool). The first group consists of all employed applicants
and those unemployed applicants the firm knows are productive. The second group
consists of all other unemployed applicants including the unproductive workers. Figure

lillustrates the applicant pool of an individual firm.

Figure 1: The applicant pool of an individual firm.

Unemployed Applicants Employed Applicants
A A
/"
Unproductive
Workers
- J
' YT
Workerswith Workers with
Uncertain Certain
Productivity Productivity

A firm in this economy can choose to hire either from both the certain pool and
the uncertain pool or to just hire from the certain pool. Thus, there are two possible
hiring strategies, which we call non-discrimination and discrimination. In this section,
it is shown that there exists an equilibrium where firms discriminate; i.e. where firms
hire only workers with certain productivity. This is done by constructing a
discriminatory equilibrium and showing that it is not profitable for a firm to deviate by

hiring in a non-discriminatory way.

2.2 Thesequence of events

The model takes place in discrete time and there are an infinite number of periods. The
sequence of events is the same in al periods and consists of three stages. First, firms
decide which wages to offer its present employees as well as those newly hired.

Second, al employed workers remaining employed after exogenous quits into
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unemployment decide whether to seek a new job or not given the wage offers, and firms
choose whom to hire from the pile of applications. Third, production takes place.

We anayze these decisions starting with the search decision made by the
employed workers and then consider the wage and employment decisions made by the

firms.

2.3 Theworkers on-the-job search decision®
The workers' utility function is given by the wage divided by a job dissatisfaction

factor. The dissatisfaction factor, y, is drawn from a random distribution with cdf
function G(u), which has mean equal to one. Workers make new independent draws

from this distribution every period.’

An employed productive worker decides whether or not to search on the job by
comparing the utility from staying in the present job with the utility from changing jobs.
Only the present period outcome matters, because the worker is back in the same

position in the next period whether or not he gets a new job. The current-period utility
from staying in the present job is equal to wti I 1, , where w/ is the wage offered by the
firm in period t and [ is the job dissatisfaction from staying in the present job in
period t. The current period utility from changing jobs is equal to AWE(L/ i), where

A <1 iswhat remains of the utility from the new job after moving costs and w is the

first period wage offered by other firms. There are no costs of search so workers search

if the expected gain from changing jobs is positive. This means that the worker will
search if AWE(L/ 1) > Wti I i1, . Using the distribution of the job dissatisfaction factor,

the fraction of all employed workers that search on the job can be written as:

® 1t should be noted, that what is important is that the decision whether or not to search on the job is a
function of the relative wage. This section tries to sketch a highly simplified micro-foundation for this
assumption.

" This is obviously a simplification of real world behavior but a convenient way of introducing the
important fact that non-pecuniary factors seem to be as important as wages in the decision of whether or
not to search for anew job (see Akerlof et al (1988)). It should be possible to introduce serial correlation
in the job satisfaction component without changing the basic results. However, this would severely
complicate the analysis.
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S(/\:V—\;v) =1- G(ZV—\‘N , (1)

satisfying S<0 and S'"> 0 and where x = AE(1/ ).

24 Discriminating firms wage and employment decisions

This section considers the wage setting and employment decisions of a firm, which
hires only workers who are productive with certainty. The firm’'s objective is to
maximize the present value of all future profits by choosing the optima wage and
employment levels. The firm is free to set different wages for different groups of
workers but is constrained by the fact that it has to pay a minimum wage to al its
workers.® Formally, we assume that firms have to pay al their workers awage that is at
least equal to w. Firms incur hiring and training costs, h, for every newly hired
worker.® Then discriminating firms have to set two different wages; the wage for the
first period of employment and the wage for all remaining periods of employment.

Let us start by considering the optimal wage to offer the first period.® Since
workers are unable to apply for new jobs during the first period, firms do not have an
incentive to offer a high wage to keep turnover down. The only factor placing a
constraint on this wage is that the firms must ensure that there exist workers who are
willing to work at thiswage. Here, we simply assume that the firms can get away with
setting awage equal to the minimum wage, w, during this period.

Now let us consider the optimal wage for all other periods maintaining the
assumption that the firm hires only productive workers. To solve for this wage, we

must set up the firm’s profit maximization problem. However, first we must introduce

some additional notation. Let the employment level in firm i be given by n;, the

8 This assumption can be justified by arguing that there exists a minimum wage stated in law or that some
other factor places a constraint on the wage. |n reality, there are a number of factors that might create a
wage floor. One is obviously the existence of unions. Another is an insider-outsider argument were
workers already with the firm would feel that their jobs are threatened if the hiring wage gets to low (such
factors are analyzed in depth in Gottfries and Sjéstrém (2000)).

% |t should be noted that it would be easy to incorporate an additional cost for worker-initiated quits. Such
acost could be justified by arguing that such quits disturb production etc.

19 The wage the first period is not really that important because the existence of such a period is clearly an
artifact of the discrete time assumption. In real world labor markets, we would expect a worker who is
dissatisfied to start searching for a new job immediately after hiring implying that the optimal wage the
first period would be equal to the optimal wage the second period.
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production function be f(n) satisfying f'>0, f''<0, the discount factor be 3, the
fraction quitting for exogenous reasons be s and the probability to get a job for an

employed job seeker be a,. Let w; be the wage all subsequent periods. Hiring in

1

period t is given by n/ —(1-s)1-S(W)a,)n,."* Then the profit maximization

problem can be stated as:*

maxiﬁf‘t[f(n‘,)—(v_wh)(ni - (1-9)(L- S(wy)a, )Nl ;) - W, (1- s)(1- S(w} )a, )nt ]

=t

w,ni 2

i.e. the profit every period equals production minus wage and hiring costs for newly
hired workers minus wage costs for workers remaining employed from the previous
period.

This problem looks like a dynamic optimization problem that requires standard
dynamic programming techniques to solve. However, a closer inspection shows that the
only dynamic part of the problem is the fact that if the firm hires one more worker
period t thiswill affect the number of workers it needs to hire period t+1. Since we are
primarily interested in an equation for the optimal wage, we can solve the problem quite
easily by smply using the first order conditions for period t. These are:

~(w+ h-w)S () a - (1~ S(w)ay) =0, 3

f*(n) = (w+h) + BL-9)(1- S(W,,)a,, )(w+h-w,,) =0. (4)

Equation (3) implicitly defines the optimal wage as a function of variables which are
given for the individual firm while equation (4) defines the employment level given the

optimal wage. The optimal wage can be written as:

! Note, that we have simplified the notation for the S-function slightly.
21t isimplicitly assumed that the parameter values are such that this profit level is non-negative.
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w =h (a,w,h). ®)

It is straightforward to show that the wage is an increasing function of a and h.** Note
that equation (3) implies that the optimal wage will satisfty w+h-w' >0.

Equation (5) determines the optimal wage when the firm hires only workers
from the certain pool. We are now ready to begin the analysis of the whether it is more
profitable to deviate by hiring from the uncertain pool, possibly at alower wage. We do
this by studying the consequences of hiring just one marginal worker from the uncertain
pool given that the firm itself, and all other firms, otherwise only hires from the certain
pool. However, to facilitate a comparison with the discriminatory case we first ook at
the consequences of aways filling a job with workers from the certain pool. To keep
the analysis simple, we treat the employment level of the firm as fixed in the rest of this

section and focus on the optimal wages.

2.5 Theprofit from onejob if the firm discriminates

In order to compare between the hiring of a worker from the certain pool and the
uncertain pool, we consider the profit from recruiting just one worker with marginal
product 6.** If the firm hires a worker with certain productivity, it faces the events
illustrated in Figure 2.

Figure 2: The hiring of a worker with certain productivity.

w w w
Quit/replace /4 Quit/replace
Hire >
Stay \ Stay
Period 1 Period 2 Period 3

'3 For reasonable parameter valuesit is also an increasing function of w.

¥ We can interpret 6 asthe margina product of the marginal worker given that all other n-1 workers are
fully productive.
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Let V be the discounted value of having the job filled with productive workers from
period four onwards when the wage is set optimally for those periods. Then we can
write the total discounted profit from hiring such aworker as:

™ = (@-w-h)+ B[1-9)1-S(W)a) (@ -w )+ (s+ (1-35)S(W )a)(@ -w-h)] +

B2A-9)L-SwWHa)@-w') +(s+(L-5)S(w)a) (@ -w-h)] + BV. 6)

For convenience, al time subscripts have been omitted since every period is identical.
We see that the profit from hiring a worker with certain productivity is the sum of
several terms; the profit the first period, the profit the second period if the worker
remains employed with the firm, the profit from hiring a new worker if the worker quits
from the firm, the corresponding terms the third period and the sum of future profits.
Equation (6), therefore, gives us an expression for all future profits, if the firm hires a
worker with certain productivity today and continues in the future with a strategy of

only hiring workers with certain productivity.

2.6 Theprofit from onejob if the firm deviates

Now let us consider the case when the firm deviates from the strategy presented above
and instead hires a worker from the uncertain pool today, while maintaining the
discrimination strategy in the future; i.e. if the worker quits he is replaced by a worker
with certain productivity. We assume that the firm discovers whether the worker is a
productive after two full periods of employment.”® The sequence of eventsisillustrated

in Figure 3.

> What is crucial is not that the worker's type is discovered after exactly two periods, but rather that it is
not discovered before the firm has a chance to use the wage to compensate itself for the fact that the
expected productivity is lower for a worker from the uncertain pool; i.e. discovery cannot be before the
end of period two.
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Figure 3: The hiring of a worker with uncertain productivity.

w W, w
Quit/replace /‘ Quit/replac
H >
Stay \Stay
Hire <
Quit/replace
N > / Fire/replace
Stay
Period 1 Period 2 Period 3

The firm has to pay that worker the same minimum wage the first period, but has the

possibility to pay a lower wage the second period to compensate for the risk that the
worker is unproductive. Let w| denote the wage offered to such a worker the second

period. At the beginning of period three, the type of the worker is revealed and,
henceforth, it is obviously optimal to fire unproductive workers and pay the remaining
workers the wage w' derived above.

Now consider the worker’s decision whether or not to search on the job. First,
consider a worker in the uncertain pool that knows he is productive but cannot
demonstrate this to a firm. The fraction of such workers that will search for a new job
in period two is given by equation (1) if we replace W' with w]. Second, consider a
worker in the uncertain pool that knows he is unproductive. Such aworker realizes that
he will be fired directly after period two. Therefore, he will have very strong incentives
to apply for a new job irrespective of his level of job satisfaction. Under reasonable
conditions, and this is what we assume, all such workers always use the opportunity to
look for anew job.*®

We can now write an equation for the profit from filling the job with a worker
from the uncertain pool, denoted by 77-. Letting ¢ be the fraction of unproductive

workers in the group of workers with uncertain productivity'’, thisis given by:

1® That is, we assume that it is not optimal to stay with the firm until the end of the period and then be
fired into unemployment. Essentially, what is needed isthat it is not too nice to be unemployed.
17 . the number of unproductive workers divided by the number of workers with uncertain productivity.
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- = (1= )0~ w—h)+$(0-w~h) + B{L-$)[(1~ )1~ S(W )a) (6 - wi ) +
(s+(1-9S(W )a)(@ - w-h)] + B (L-5)(1-a)(0-Wi ) + (s+(1-s)a) (@ -w—h)] +
BPp(1-9)1-a)(@-w-h)+ B (1-(1-5)(1-a)[(L- )1~ S(W)a) (@ - W)+
(s+(@1-9S(W)a)(@-w-h)] + 8. @)

The termsin equation (7) are in principle equivalent to the termsin equation (6), but are
more complicated because we now have to keep track of two types of workers whom
the employer cannot separate until the beginning of period three; those who are
productive (denoted H in Figure 3) and those who are unproductive (denoted N in
Figure 3). The terms are the following; the profit the first period if the worker is a H-
worker, the profit the first period if the worker is a N-worker, the profit the second
period if the worker is a H-worker and remains with the firm or is replaced by a H-
worker, the profit the second period if the worker is a N-worker and remains with the
firm or is replaced by a H-worker, the profit the third period if the worker is a N-
worker, remains with the firm at the beginning of period 3 and thus is replaced by a H-
worker, the profit the third period if the N-worker does not remain with the firm and
finally all future profits from a H-worker.

Maximization of equation (7) with respect to the second period wage, w| , yields
the following first order condition, if we assume that the constraint w; >w does not

bind:®
(- )~ S(w))a) =S (W)= aw+h-w] )] - ¢(1-2) =O. ®

The similarity between equations (3) and (8) is striking. The difference is just the last
term and the fraction (1-¢) in the first term. Equation (8) implicitly defines the

'8t is reasonable to assume that ¢ is quite small and, therefore, that w, is only a bit smaller than w so
that the constraint does not bind.
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second period wage for a worker with uncertain productivity as a function of what the
firm perceives as parameters. This can be written as:

w =h,(4,a,w,h). 9)

2.7 Comparison of the wage levels

Intuitively, it is natural to believe that the wage defined in (9) is lower than the wage
defined in (5) since the existence of unproductive workers in the case where firms hire
from the uncertain pool means that the firm might waste money. |f the worker turns out
to be unproductive, the firm will have wasted money on him in the form of costs for
hiring/training and wages as well as costs to replace him. This intuition turns out to be

true and the results are summarized in Proposition 1.

Proposition 1
Let the second period wage for a worker with certain productivity, w', be given by

equation (5) and the second period wage for a worker with uncertain productivity, w;
be given by equation (9). Then it can beshownthat w, <w' Og [0(0J).

Proof: see the Appendix.

2.8 Comparison of the profit levels

We have seen that if there exist unproductive workers in the economy it is optimal to
pay workers with uncertain productivity a wage that is lower than the one paid to other
workers during the second period. The more important question, though, isif this wage
is sufficiently low to compensate the firm for all the costs associated with the risk that
the worker is unproductive. This question can be rephrased as asking whether the profit
from filling a job with a worker with certain productivity is bigger or smaller than the
profit from filling the same job with a worker with uncertain productivity. We can
easily get an expression for this by subtracting equation (7) from equation (6), if we
evaluate all wages at their optimal values. This after some manipulation yields the

equation:
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P =" -7t = g6+ BA-9[PpL-a)0 - (W -w)+ga(w+h-w]) -
S(wha(w+h-w') +(@L-g)Swi )a(w+h-w )] + (10)
B2oA-9)2(1-a)l- S(w)a)(w+h-w').

The profit-difference expression in (10) essentially compares the pros and cons of
deviating from the main strategy. If the firm deviates, the optimal second period wage
is lower but the firms' costs for expected turnover increases and there is a risk that the
worker hired is unproductive, thus producing zero output and making it necessary to
replace him at the beginning of the third period.

Intuitively, we might expect that it is not optimal to deviate from the main
strategy because it is unlikely that there exists a wage that, at the same time, can
compensate for all the differences between workers in the certain pool and workers in

the uncertain pool. Thisintuition is confirmed in Proposition 2.

Proposition 2

Let the second period wage for a worker with certain productivity, w', be given by
equation (5) and the second period wage for a worker with uncertain productivity, w;
be given by equation (9). Then it can be shown that 77°" (w},w') >0 Og 0(0J).

Proof: see the Appendix.

We can get some intuition for the results in Proposition 2 by considering the derivative
of 77 with respect to ¢ (note that it is only 77° in equation (10) that is a function of
@). Applying the envelope theorem, we obtain:

ot

09

=-0-B(1-s)(1-a)8- f(L- )1~ Sw))a(w+h-w) -

(11)
B%(1-9)2(1-a)(l- S(W)a)(w+h-w') <0.
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The first two terms in equation (11) can be interpreted as the expected loss of
production from hiring a worker with uncertain productivity (unproductive workers
produce zero output). The third term can be interpreted as the increase in expected
costs of replacing workers quitting (productive workers will get increased incentives to
search at the lower wage). The fourth term can be interpreted as costs arising from the
fact that the expected cost for firing and replacing unproductive workers increase (such
workers will be fired at the beginning of the third period).

To summarize the results in this section, we have shown that it is an optimal
hiring strategy for an individual firm to hire only workers with certain productivity. It
IS never profitable to deviate from this strategy by hiring workers with uncertain
productivity even though the firm can use the wage to compensate for the risk that such
a worker is unproductive. The reason for this is that even though the optimal second
period wage for a worker with uncertain productivity is lower than the corresponding
wage for other workers, it is not sufficiently low to compensate the firm for costs
associated with the risk that the worker hired is unproductive (wages and replacement
costs) and to make sure that those workers who are productive do not get too eager to
apply for new jobs. The first consideration tends to push the wage downwards, while
the second tends to keep it high. Thus, the existence of the turnover component
prevents the optimal wage from being low enough to make employers indifferent
between applicants. Instead, the wage will always be so high that it is profitable to
abstain from hiring workers with uncertain productivity.

It is important to note, that none of these results hinge on the assumption that
there exists afirst period of employment when the minimum wage is paid. Even if we
let the length of that period approach zero the results would still hold. Also, the result
will hold if we assume that the first period is a training period where workers only train
and do not produce anything.® What is important, however, is that workers cannot pay
up front for the job or post bonds.

9'1n other words, it is not the fact that unproductive workers produce zero output the first period that
drives the results.
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2.9 Numerical illustration
To gain some further intuition for the results, it is illuminating to consider a numerical
example. To do that, we need to make some assumptions about the distribution of the
job satisfaction factor as well as about various parameters.

To keep the simulation as simple as possible, let us assume that the job
satisfaction component is drawn from a uniform distribution on the interval zero to

two.?® This means that the fraction searching on-the-job, defined in equation (1), can be

written as:
w w

S(Ev) =1- mv ) (12)
wi w!

S(ﬁv) =1- 2K—Lw (13)

for workers with certain and uncertain productivity respectively. Using equations (12)
and (13) in the first-order conditions in equations (3) and (8), we obtain the following

expressions for the optimal wage levels:

w :—ZK(a—1)+aV_V+D’ (14)
2a 2
w =@ hra, h ¢ kl-a),, (15)

2a - 2 (-9 a

Note the similarity between equations (14) and (15), the only difference is the last term

in (15) which as expected isafunction of ¢ .

% 1t should be noted, that these effects probably would become even more striking if we assume a
distribution for the job satisfaction component that is strictly convex. In that case, the fraction of
employed workers seeking new employment would increase much more rapidly if the wage were
decreased, making it even more difficult to use the wage to compensate for differences among workers.
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We consider a symmetric equilibrium and choose the following values for the
parameters. a=0.4, h=3 times the wage, w=0.6 times the wage, £ =0.9975 and
s=0.015."" Moreover, the value of k is chosen so that 5 percent of the workers
perceived by the firm as belonging to the certain pool search.?? Let usalso set 8 = 2.2

Figure 4 shows the optimal wage as afunction of ¢ .

Figure 4: The optimal wage level as a function of ¢ .
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There are severa things worth noting in Figure 4. First, we see that the optimal second

period wage for a worker with uncertain productivity, Wi_, is adeclining function of ¢,
as we would expect from Proposition 1. Second, we see that it takes a quite extreme
fraction of unproductive workers in the pool of applicants before the constraint given by

the minimum wage starts to bind. This is true even if we set a higher value for the

2! Blau and Robins (1990), find that that employed job seekers change jobs at a rate of 0.13 per week
implying a value of approximately 0,4 per month, the flow from employment to unemployment is 1,5
percent per month for the U.S. (Blanchard and Diamond (1990)), the minimum wage is set at a low 60
percent of the wage, the discount rate is set to 3 percent per year, hiring/training is set to three monthly
wages.

2 As was mentioned in the introduction around 5 percent of all employed workers search in the U.K.

% This value of 6 is chosen so that the firm makes a small profit every period except the first. Thisis
reasonable since it must recover the investment it has made in hiring/training costs. This value is only

used to calculate the curve W:_ (0) inFigure 4.
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minimum wage than 60 percent of the wage. Third, if we assume the fraction of
employed workers seeking a new job is constant at five percent (irrespective of the

wage), we can calculate the wage that makes the profit-difference expression in (10)
equal to zero. Thiswage, W:_ (0), fals quite rapidly with ¢ . The firm is not willing to

set awage given by W:_ (0) since that would mean that turnover would increase rapidly,

thus generating substantial costs. Instead, it is optimal to keep the wage higher and this
implies that the profit-difference expression is always positive.

3  Labor market equilibrium

We have seen that it is an equilibrium strategy to discriminate and thus only hire from
the certain pool. When all firms follow such a hiring strategy, this will obviously have
strong implications for the aggregate labor market equilibrium. This section analyzes
the aggregate properties of our discriminatory equilibrium focusing on the steady state

effects on unemployed workers.

3.1 Theprobability toget ajob

It is important to keep in mind how firms perceive employed and unemployed workers
in adiscriminatory equilibrium. A rational firm knows that what is rationa for the firm
itself is aso rational for al other firms. Since no firm will ever employ a worker with
uncertain productivity, all unproductive workers will be in the pool of unemployed
workers, and all employed applicants will be productive. Hence, firms will perceive
employed job seekers as highly attractive to hire compared with unemployed job
seekers.

Consider first the probability to get a job for an employed job seeker. This
probability is defined as the number of vacant jobs divided by the number of workers
considered as worth hiring by the firms to which they have applied in the period under
consideration. Let n, denote aggregate employment and u, denote aggregate

unemployment. Noting that the number of unemployed workers that are considered as
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hirable by discriminating firms is given by ¢(u,_; +sn_; —Q) we can write this

probability as:?*

- n-@-9@-S)ny (16)
Y(Uig + 94 — Q) +(1-95)S 4

3

Solving equation (16) for a, we get:

- M~ A=) _
Ya-(1-9n, - Q)

a (17)

An unemployed, but productive worker, has a lower chance to get a job. With
probability 1—¢ the firm will be uncertain about his productivity and then he will not
be hired. With probability ¢ the firm will realize that he is productive and then he will
compete with employed job applicants on equal terms. Then his chance to get ajob is

Wa; whichisobviously lower than a; .

3.2 Aggregate employment: the general case

The aggregate economy consists of a large number of identical firms. The number of
firmsisfixed.® Since all firms are identical, they solve the same optimization problem
and choose the same wage level. Then it must also be true that the first order conditions
derived above for the individual firms also hold in equilibrium. This means that we can
use those relations to find the aggregate employment level. To simplify the analysis, let

us assume that the minimum wage is linked to the average wage. Formally, w =bw

where b<1. This assumption is reasonable since in reality we would expect the

minimum wage to rise over time with the wage level.

2 The number of firms in the economy is assumed to be fixed. Aggregate employment, therefore, is just
equal to the sum of the employeesin those firms.

% This can for example be due to the fact that entry into the market requires a fixed set-up cost that is so
high that no new firms enter the market.
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In equilibrium, the aggregate employment level is then given by the following
equations (where the discount factor is set equal to 1 and where the notation for the S
functionissimplified to S = S(1/kb) = S(w/ kbw) ):

f'(n) - h(1- (1- )(1- X)) -bw— (1- )(1- Sa)(L-b)w =0, (18)
L e
-(h-(@-bw)S—_—a-(1-S) =0, (19)

where in a steady state the probability to get a new job for an employed searcher
(equation (17)) can be written as:%°

sn
a= .
YlL-1-s)n—-Q)

(20)

Figure 5 illustrates how equations (18) and (19) determine equilibrium employment and

wages.

Figure 5: The market equilibrium.?’
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% 1t should be noted that equation (20) can be derived from the requirement that the outflow from
employment to unemployment must equal the corresponding inflow; i.e. sn=ay (1-(1-s)n-Q) .

"1t can be shown that the expression in (19) defines an increasing and convex function while the
expression in (18) defines a decreasing function that is concave for some parameter val ues.
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The wage setting curve (equation (19)) is upward sloping because higher employment is
associated with a higher probability to get a job for an employed searcher and this
makes it optimal for firms to set a higher wage. The labor demand curve (equation
(18)) is downward sloping.

In principle, it is possible to perform a comparative statics analysis using
equations (18) and (19). However, this is anaytically difficult and the same intuition
can be grasped by looking at the special case where the training cost is linked to the

wage.

3.3 Aggregate employment: a special case

If we assume that h = kw, where k >1, the equation system in equations (18) and (19)
becomes recursive. Equation (19) determines equilibrium employment while equation
(19) determines the equilibrium wage. This special case implies that the wage-setting
curve in Figure 5 becomes vertical, while the labor demand curve remains downward
doping. We can then solve for steady state employment explicitly and get:

S = Y@1-Q) . (21)
{S(Klb)—Klb(k+b—1)8'(K1b)]+(1—s)w

The comparative statics of the aggregate employment level is summarized in
Proposition 3.

Proposition 3
If the aggregate employment level in steady state is given by equation (21) it can be
shown that:

SS SS sS sS sS
on <0, on >0, on <0, on <0, on <0.
0Q oy ok 0S 0(-S")

Proof: see the Appendix.

Let us consider these results briefly. First, if more of the unemployed workers are
unproductive this makes it easier for employed job seekers to get jobs, wages increase

110



and employment fals. Second, if the probability that an unemployed worker can
convince an employer that he is a productive worker increases this obviously has the
opposite effect. Third, if hiring/training costs increase firms become anxious to reduce
turnover, wages rise and employment falls. Fourth, if the fraction of employed workers
looking for a new job increases (for given values of b and «) firms respond by setting
a higher wage, thereby, causing equilibrium employment to fall. Finaly, if the
sensitiveness of the S-function with respect to wages (for given values of b and «)

increases this leads to higher wages and lower employment.

4  Welfareand policy issues

From the analysis so far we have seen that a combination of efficiency wage
considerations and information imperfections causes unemployment, and that it is an
equilibrium hiring strategy for firms to sort workers according to their employment
status. This means that unemployed workers will have a hard time finding a job.

A natural question to ask is whether the market solution is efficient or not. This
question isimportant because it is only meaningful to discuss policy if we can show that
there are efficiency gains to be made by changing the market outcome.”® To answer this
question, this section focuses on three issues. First, we clarify exactly who is
unemployed in this model. Second, we ask whether the market solution yields too low
employment by comparing it to the socially optimal solution, given that the information
constraints cannot be eliminated. Third, we ask how policy can be used to improve

welfare.

4.1 Thecomposition of unemployment

The reason why we have unemployment is clearly that wages are higher than what is
consistent with market clearing. The efficiency wage constraint makes it optimal for
firms to keep wages high and this obviously makes it impossible for an unemployed
worker to offer to work at a lower wage. No firm would be willing to accept such an

% Obvioudly, it can still be interesting to discuss distributional issues. However, such issues are not
discussed in this paper.
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offer.” In addition, we have the minimum wage that prevents firms from forcing their
employees to accept a very low wage the first period of employment. This means that
all unemployment in the model must be considered as involuntarily.

Now consider the composition of unemployment. We can divide all workers
remaining unemployed after hiring has taken place in a given period into three distinct
groups. First, we have a group of unemployed workers who are truly unproductive.
Second, we have a group of fully productive workers that have been rejected by a firm
because they could not be distinguished from the unproductive workers. Third, we have
a group of fully productive workers who were recognized by a firm as productive but,
since there were more applicants than jobs, could not find work. One difference
between these three groups is that, after al job searchers have submitted their
applications, only those unemployed workers whom an employer considered as
belonging to the certain pool had a chance to get a job. This means that unemployed
workers belonging to the first two groups really did not have any chance of finding a

job during the period, while the last group had the same chance as employed applicants.

4.2 Thesocial vs. the market solution

Consider a socia planner who maximizes the sum of al individua utilities. One
important issue that faces the socia planner is to determine which employment level
that is socially optimal.*® To formulate the welfare function, we need to use the utility
functions of workers derived in Section 2. We can divide the workers into four distinct

groups and derive a measure of utility for each of these groups.

» First, we have a group of workers whose job satisfaction is so high that they do

not find it worthwhile to search for new jobs. The number of such workers is

# This assumes that it is not possible for workers to commit to some kind of contract that prevents the
worker from switching jobs. However, such contracts are hardly feasible in reality.

% Another issue that might face the planner is to determine the optimal wage. In this paper, we focus on
employment. This can be justified by arguing that the most important function of the wage is to distribute
the surplus between workers and firms. To avoid discussing distributional issues, we therefore assume
that the wage is given by what the market generates.

31 Assume that the job dissatisfaction factor can take on all values between m and M , where O<m<M.
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equal to (1-s)(1-S)n and their average utility level is equa to
1/ kb _ _ Ukb _

| wiuhde(u')=w [@ u)dG(u') = why

m m

Ukb _
where A; = j @/ pHdG(u') > 1.
m

Second, we have a group of workers whose job dissatisfaction factor is high
enough to make it worthwhile to search for jobs but that do not get any jobs.

The number of such workers is equal to (1-s)S(1-a)n and they each get a

M M
utility level equal to j(w/,ui)dG(/Ji):w j(l//j)ole(y‘)zwA2 ,

1/ kb 1/ kb
M . .
where A, = j @/ p")dG(u') <1.
1/ kb

Third, we have a group of workers that either search on the job or are
unemployed, and that do get anew job. The number of such workersis equal to

(1-s)San+sn  and they each get a utility level equal to*

M M
Jw! 1)dG (') = Aw [ @ )G ) = AbwE (=) = brw,
m m H

where k = )lE(ii) .
Y7,

Fourth, we have a group of workers that are unemployed and do not get a new

job. For simplicity, we let these workers get a utility level of zero.®®

Let us assume that the economy, in addition to the workers, includes a group of risk

neutral capitalists who do not work but that receive al profits® Their utility is set

equal to their income. Thetotal welfare, W, in the economy is then given by:®

% For simplicity, it is assumed that unemployed workers who do find ajob also incur the moving cost.
% Nothing changes if we assume that unemployed workers receive positive utility.
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W =(1-s)A-S)nwA; +(1-s)S(1-a)nwA, +[(1—-(1-s)(1- Sa)]nkbw +
f(n-1-s)1-S)nw-(1-(1-s)(1-Sa))n(bw+ h), (22

sn

where a(n;s,¢) = Ja-A-9n-0)°

Let us briefly consider each of the components of the welfare function. The first three
terms consist of the utility of workers belonging to each of the groups identified above.
The next three terms consist of the utility received by capitalists; i.e. profits. Given that
the information constraint cannot be eliminated, the probability to get a job for an on-
the-job searcher is given by equation (20).

There are two things worth noting about the way we have formulated the welfare
function that will help us understand the results later. First, the non-pecuniary gains
from switching jobs have an important impact on the way total welfare is calculated. If
job switching did not imply a gain in the non-pecuniary component of utility, all terms
involving wages would cancel out in the welfare function and only two terms would
remain; production minus hiring/training costs.*® Second, the average value of the non-
pecuniary factor after job switching has taken place will differ from the average of the
distribution of the non-pecuniary factor. Only workers with a bad draw will search and
since everyone who receives a new job gets the average value, al such workers will
gain in utility. Thus, the average job dissatisfaction after job switching will be lower
than the average of the distribution of the non-pecuniary factor.

The issue we are interested in is whether the employment level generated by the
market is too low or not. One way to answer this question is to look at the derivative
0W /on evauated at the market solution. Given that W is single-peaked, the socialy
optimal employment level is higher than the market solution if this derivative is
positive. The derivative evaluated at the market solution is given by:

¥ Remember that firms in this economy can yield positive profits. The assumption that there exist
capitalists that do not work are similar to what is used in Fredriksson and Holmlund (2001).

% We assume that the parameters/functions are chosen so that W has a well-defined unique maximum.

% This would correspond to the case often analyzed in the matching literature, e.g. Pissarides (2000),
where the sole function of wages is to divide the surplus between workers and firms. Thus, in that case
wages would not enter the welfare analysis.
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‘z_"r‘]’ = (1-9)d-S)WA; + (1-5)S(1-a)wA, + (1- (1- s)(1- Sa))xbw +

sa (23)

A-s)Swn(1-A, -(1- K)b)% -@- s)Shn%,
where a is defined by equation (20), where da/on is the partial derivative of a with
respect to n, which is aways positive, and where the wage and employment levels are
evaluated at the values from the market solution.

Let us consider the terms in equation (23). The first three terms reflect the fact
that workers who are employed receive higher utility (in terms of wages and job
satisfaction) than unemployed workers. These terms imply that a higher employment
level is desirable. The last two terms reflect the fact that higher employment results in
more turnover. If employment increases, this will increase the probability that on-the-
job searchers get the jobs they apply for, since a is an increasing function of n, and
this increase in turnover will have two effects® It will increase the utility of the
workers since more job switching creates utility gains for workers; i.e. higher job
satisfaction. This implies that higher employment is desirable. However, it will aso
divert more resources towards covering hiring/training costs. This term implies that
lower employment is desirable.

From this discussion it is apparent that it is impossible to determine the sign of
equation (23) anaytically. However, it is intuitively reasonable to expect higher
employment to be optimal, since the utility gains unemployed workers get if they find
employment should outweigh the negative effects of an increase in turnover, unless the
hiring cost is very high and the difference in utility between being employed and
unemployed is very smal. One way to test this intuition is to perform numerica
simulations. This means that we must choose a distribution for the job dissatisfaction
factor and set values for the parameters. It is natural to use similar assumptions as we
used in the smulation in Section 2; i.e. auniform distribution on the interval zero to two

for the dissatisfaction component, a Cobb-Douglas production function, h=3, w=0.6

%71t can be shown that (1-A,—(1-«)b)>0 . The effects of amarginal increase in turnover can be interpreted
as follows. On-the-job searchers that find a new job, on average, get a utility gain of sbw-wa, , which is

always positive because otherwise they would not search. Capitalists that lose an employee meanwhile
face a profit decrease of h+bw-w.
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timesthe wage, s=0.015, S=0.05, ¢y=0.5and Q =0.01. Using these assumptions it

can be shown that the expression in equation (23) is positive and that the socially
optimal employment level is significantly higher than what the market generates. For
these figures, the market yields an unemployment rate of around 13 percent while the

socially optimal unemployment rate is around 5 percent.

4.3 Can welfarebeimproved with policy interventions?

Given that the socially optima employment level is higher than what the market
generates, the socia planner should order al firms in the economy to increase
employment.® However, in a real world economy there exists no socia planner that
can force firms to hire more workers. Instead, what is needed is some kind of scheme
that persuades firms that it isin their best interest to increase employment. The key to
achieving higher employment is to induce firms to view turnover a bit less unfavorably.
One way of achieving thisis a subsidy that covers some part of the hiring/training cost.
Such a policy would induce firms to set a lower wage, thus in equilibrium, generating
higher employment. To succeed with such a policy, the planner should calculate the
optimal size of this subsidy using equations (18) and (23). A policy involving subsidies
would probably increase employment but it is important to keep in mind that it also
might create incentives for firms to try to cheat the system and that the financing of the
subsidies might create other distortions.

Another way to increase welfare is to find ways to lessen the information
constraints. In the model, al unemployed workers seek employment by submitting job
applications to a randomly chosen firm. This means that even those workers who know
they are unproductive apply for jobs. Employers respond to this fact by avoiding hiring
all unemployed workers whom they are not sure are productive. Therefore, those
workers who are unproductive impose an externality on al other unemployed workers
who risk being rejected by employers because they cannot credibly be distinguished

from unproductive workers. The severity of the problem depends on how difficult it is

% |t should be noted that the welfare analysis has been performed under the assumption that it is possible
to increase employment without having to force firms to employ workers from the uncertain pool.

Planner S

Formally, this can be achieved as long as n -n® <g@u® +n* -Q)-n"; i.e if the difference

between the socially optimal employment level and the market equilibrium is not too big. If the socially
optimal employment level requires hiring from the uncertain pool, the best policy option isto try to lessen
the information constraint.
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for employers to identify a worker as productive. There are two methods that can be
used to mitigate this externality; to remove unproductive workers from active search (to
decrease Q), or to enable fully productive unemployed workers to credibly demonstrate
their abilities (to increase ).

Starting with the first alternative, it should be noted that the economy does not
lose anything in terms of welfare from removing the unproductive workers from active
search. In the model, the only reason these workers do apply for jobs is that they are
forced to do so. In redlity, we expect unproductive workers to search because they are
required to search to receive unemployment benefits. However, given the potentially
strong negative externalities these workers create, it can be argued that it would be
welfare improving if such workers were identified, removed from active job search and,
if possible, rehabilitated in some way. The success of this method depends crucially on
the ability of public agencies to identify unproductive workers. An important
implication of this discussion is that it is beneficial for society to remove some job
searchers from the applicant pool. This contradicts the conventional wisdom that it is
always beneficial to keep up the search intensity of al unemployed workers.

The second alternative might be a more feasible way to improve welfare. If
society in some way can help unemployed workers to showcase their abilities, this
would improve welfare. The key is to provide employers with credible information
about the people who apply for jobs. This can be achieved either by enabling
employers to share information about their previous employees more effectively or by
devising some scheme where public agencies certify the skills of workers. The
usefulness of this approach hinges on the requirement that employers must perceive the
information as credible. One way to achieve this would be if the agency could give the
firm some kind of guarantee that it would pay all costs incurred by a firm if a worker

turns out to be unproductive; i.e. use some sort of trial employment scheme.

5 Conclusions

This paper has considered hiring in a situation characterized by imperfect information.
Firms make significant investment in their employees at the time of hiring and this
makes them very concerned with keeping worker-initiated turnover low. There exist a
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small number of unproductive workers in the economy that firms cannot detect.
Instead, firms use al information they have available prior to hiring to sort their
applicants into two groups, one group consisting of workers the firm is certain are
productive and one group the firm is uncertain about.

It is shown that it is an equilibrium hiring strategy to only hire from the certain
pool even though wages can be used to compensate the firm for the differences between
the groups. The optima wage is lower for workers in the uncertain pool than for
workers in the certain pool but not low enough to make firms indifferent in their hiring
decisions. Thisis because the wage at the same time must prevent search among those
workers who really are productive and compensate the firm for the possibility that the
searcher is unproductive.

If al firmsfollow their equilibrium strategies, all unproductive workers will end
up in the unemployment pool and firms will treat all employed applicants as fully
productive. This means that firms will consider employment status as an important
signal for productivity. As a consequence, the expected probability to find a job is
higher for employed job seekers than for unemployed job seekers. Due to the efficiency
wage considerations in wage setting this gives rise to higher unemployment.*

The welfare analysis shows that the firms in the economy do not consider all
socidly relevant effects in their wage setting decisions. Thus, the private solution
seemsto yield atoo low employment level leaving room for policy to improve welfare.

The main contribution of this paper is that it shows that flexible wages do not
necessarily prevent discrimination against groups of workers. This means that we
cannot simply assume that flexible wages aways will make a firm indifferent between
different groups of applicants unless we are willing to alow for implausible
arrangements like job fees etc. Instead, it is possible that the wage that the firm
considers as optimal for a particular group, taking into account factors like turnover
consequences, is so high that it is less profitable to hire from that group than from some

other group of applicants.

39 This result is similar to the resultsin Eriksson and Gottfries (2000).
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Appendix: Proofs of Propositions 1-3

Proof of Proposition 1
We divide this proof into two parts. First, we show that w, =w' when ¢ =0. Second,

we show that ow| /d¢ <0 Og 0(0, Z) where Z is the value where the constraint starts

to bind.

First, consider the case when ¢ =0. Then the first order conditions in equations (3)

and (8) become identical and this obviously impliesthat w' = w. .
wow =wif ¢ =0.

Second, let us consider the case when ¢ >0. Implicit differentiation of (8) with respect

to ¢ yieldsus:
- S(wL)a)+S(wL)—a(w+h W) - (L-a)+ (- qf)s,(wL)iaaWL
KW 09
ow! (A
1L-¢)S" (wL)( zalueh- wL)7L+(1 ¢)S(wL)iv_vaa—q;= .

Equation (A1) can be rewritten as:

(L-S(w. )a) +S'(wL)K1Wa(v_v+h—wL)—(1—a)

o¢ —(1—¢)S'(wL>K1Wa+(1—¢>S"(w1>(Kjv)za(w+h—wL)—(1—¢)S'(wL)K1Wa

(A2)
Now consider the numerator in (A2). Thisexpression is negativeif:
(1-S(w )a) + S (W) )—a(w+h-w} ) - (1-a) <O. (A3)
KW
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If we multiply with — (1L- @), (A3) can be rewritten as:
(1~ $)[-(1- S(w| )a) - S(wbiva(w h-w)]-¢(1-a)+(1-a) >0. (A%)
But from equation (8) we now that;

(1~ #)[-(1~ S(w )a) - S(wbiva(v_v+ h-w)]-¢(1-2)=0. (A5)

Then since (1—-a) is clearly positive we can conclude that equation (A4) is satisfied.
Now consider the denominator in (A2). Since we have assumed that the S-function is
decreasing and convex this expression is clearly positive.

LW

09

<0.

Now consider the case when the minimum wage constraint does bind. Then it must be
that w, =w irrespectively of the value of ¢. The result till holds as long as the
constraint does not bind when ¢ =0, but that caseis hardly relevant since the constraint

would then bind for all workers.

Combining these two results we seethat w, <w' O¢ 0(0,1) .

QED.

Proof of Proposition 2

We divide this proof into two parts. First, we show that 77°" =0 when ¢ =0.
Second, we show that a77°" /0¢ >0 O@O(0,1).
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First consider the case when ¢ =0. From the proof of Proposition 1 it follows that

w, =w'. Using these two factsin equation (10) we immediately see that 7°" = 0.

- " =0if g=0.

Second, consider the case when ¢ >0. Implicit differentiation of equation (10) with
respect to ¢ yields:

alTDiﬁ

09

= (L+ BL-9)(L- )0 + B(L-9)(L- S(W] ))a(w+h-wi ) +

LZ(1-9)?(1-a)l- S(w)a)(w+h-w')+ (A6)

ﬂ(l—s){1—¢a+(1—¢>S'(WL)iva(v_v+h—wL> —(1—¢>S(WL>a}%.

If we compare the terms within the brackets in A6 with the first order condition in (8),
we see that they are identical (the envelope theorem). This means that it must be that:

= 1+ BA-9)(1- )8 + BL-9)(L- S(W ))a(w+h-w] ) +

(A7)
B2(1-9)2(L-a)1- S(w')a) (w+h-w').

Looking at (A7) we see that it clearly is positive since it follows from the first order

conditionsin (3) and (8) that w+h-w >0and w+h-w >0.

Now consider the unlikely case when the wage constraint does bind. Then we have that

w, =w. Theresult above hold since the derivative then would be given by:
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alTDiﬁ

09

=1+ B(1-9)1-a))f + f(1- )1~ S(w))ah +

(A8)
L% (1-9)?(L-a)1- S(wHa)(w+h-w'),

whichisaso clearly positive.

a”;ﬁ >0 0¢0(0,1).

Combining these two results we seethat 77°" >0 O¢ 0(0,]).

QED.

Proof of Proposition 3
Differentiation of equation (21) with respect to the parameters yields:

1, 1 (1 _
s _ V{095 () |-

0Q 2
({S(Klb) —Klb(k+b—1)8'(K1b)]+(1—s)w]

<0, (A9)

1 1 L1
onSS (1_9){S(Kb)_l<b(k+b_1)s(/(b)j

= 2
({S(Klb) —Klb(k +b —1)S'(ljb)j r(- s)wj

% >0, (A10)

1.1
s s S wl-9Q)
agk - Kb Kb <0, (A11)

2
{sthr- s ken-as(l)+a-sw|
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on>S -sy(l-Q)

= <0,
0S 1. 1 1 2
({S(Kb)—m(km—l)s(Kb>j+(1—s>wj
. “st k+b-1pa-0)
on _ b <0,
9=S) S 1 - 1 k+b-1)S 1 +(1- i
H (%)=L (kb (Kb)j ( s)wj
QED.
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Essay |V

Competition between Employed and Unemployed
Job Applicants; Swedish Evidence

1 I ntroduction

During the 1990s Sweden suffered a severe economic crises. The unemployment rate
quickly reached a very high level and it took several years before it started to fall back
to more normal levels. In continental Europe, unemployment started to rise in the late
seventies and has since remained very high. Irrespective of what economic disturbances
that caused the initia rise in unemployment, the question why the adjustment back to
equilibrium has taken so long must be explained before we can claim to understand the
dynamics of unemployment.

A number of explanations for the persistence of unemployment have been
proposed.’ These explanations are often based on the idea that some factor in the wage
formation process prevents wages from falling, thereby, keeping the unemployment rate
high. One such explanation starts by noting that a firm often has a choice between
hiring employed and unemployed applicants. If firms perceive employed applicants as
more attractive to hire than unemployed applicants, wages will not fall despite the high
unemployment rate. Instead, competition among firms over already employed workers
will keep wages high.

In principle, there are two reasons why unemployment might be perceived as a
negative worker characteristic. The first explanation is based on a selection argument.
It assumes that the most unproductive workers in the economy are concentrated to the

" Written together with Jonas Lagerstrom. We would like to thank James Albrecht, Per-Anders Edin, Nils
Gottfries and seminar participants at Uppsala University for valuable comments and suggestions.
Financial support from the Institute for Labour Market Policy Evaluation is gratefully acknowledged.

! See, for example, the discussion in Bean (1994).
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pool of unemployed workers, e.g. because firms generaly lay off their least productive
workers in bad times. If firms cannot distinguish these workers from other fully
productive unemployed workers, unemployment becomes asignal for low productivity.?
Firms might then find it optimal to avoid hiring unemployed workers. The second
explanation is based on duration effects. It assumes that workers lose human capital,
e.g. productive or social skills, during unemployment. If firms perceive that many
unemployed workers have suffered such a loss of skills, it might be optimal to avoid
hiring them, especidly if this is combined with an inability among firms to identify
which workers that have lost skills. Both of these stories share the idea that
unemployment signals low productivity and should be important in labor markets where
firms have an imperfect ability to observe the productive abilities of their applicants.
Since this is a reasonable assumption for real world labor markets, we might expect
such signalsto significantly affect the hiring strategies used by firms.

It can be shown, that if firms discriminate against unemployed workers in hiring
this can have profound effects for the aggregate economy. Eriksson and Gottfries
(2000) analyze the macroeconomic implications of such behavior. An efficiency wage
model is formulated where firms use the wage to try to keep turnover low and where
firms find it unprofitable to hire unemployed workers for a fraction of the available
jobs. It is shown that this, in the aggregate, will lead to higher equilibrium
unemployment and a slower adjustment back to equilibrium after a negative shock to
the economy. The explanation for these effects is that since firms use the wage to
control turnover they will be reluctant to lower it rapidly fearing a rise in turnover;
which is costly for the firm. Numerical simulations indicate that these effects are
substantial and have the potential to explain the observed persistence of unemployment.

Economic theory thus indicates that it can be rational for an individual firm to
prefer to hire employed applicants rather than to hire unemployed applicants.
Moreover, this might be an important explanation for the European unemployment
experience. However, to be certain that such discrimination is a feature characterizing

European labor markets we have to verify it empiricaly. The purpose of this paper is,

% The term signal is used throughout the paper and should be interpreted in a wide sense. Employment
status is viewed as a signal for productivity by firms but obviously differs from the more narrow use of
the word signal as something that the sender chooses.
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therefore, to empirically investigate whether unemployed applicants have a lower
probability to find ajob than employed applicants.

Anyone wishing to investigate how employment status affects an applicant’s
chance to get a job faces a number of difficulties. First, datais needed about the search
behavior and search outcomes for both employed and unemployed job applicants. Data
about employed search is often difficult to obtain because on-the-job search and job-to-
job switches are not recorded in official registers. Second, controls for differences in
search intensity among workers are needed because it is possible that there are
systematical differences in search intensity between employed and unemployed
applicants. Third, data about all other relevant characteristics of the searchers are
needed to isolate the effect from employment status from other factors that employers
take into account when they make hiring decisions. The last complication is often
encountered in studies of discrimination and is very difficult to solve because it is rare
for the researcher to have access to the same data as the firms use when they make
hiring decisions.

This paper uses data from the Applicant Database (Sokandebanken), which is
kept by the Swedish Employment Office (AMS). All workers, both employed and
unemployed, looking for a new job are invited to submit details about their education,
work experience, other skills as well as details about the type of jobs they want to find.?
Employers can then search in this database for applicants that they find interesting and
contact them for interviews etc. All such contacts are registered. The data covers all
applicants remaining active searchers in April 2001 who agreed to participate in this
research project.

This dataset makes it possible to study how the probability to get contacted by
an employer, and the number of contacts received, depends on the characteristics of the
applicants; e.g. their employment status. This dataset also allows us to overcome many
of the above-mentioned problems. First, we have data about the search activities of a
lot of employed workers; amost half of the workers in the sample search on the job.
Second, the search intensity is the same for all workers in the database; to search just
means to submit the required information to the database. Third, since the employer
only observes what is in the database, we can be certain that we have records of all

® This dataset has previously been used in only one other paper. Edin and Lagerstrom (2002) use it to
study discrimination based on gender or ethnicity.
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information that the employer uses when he chooses whom to contact. This means that
we do not need to worry that the employer has access to more information than us.
Thus, if we include properly defined control variables for all other characteristics, we
can truly clam that we have obtained estimates measuring the effect from being
unemployed on the chance to get contacted by an employer. The major disadvantage of
using this dataset is that we do not know whom the employer finally decides to hire.
However, for an applicant to get hired he must be contacted by an employer. Therefore,
if we find that the probability to get contacted by an employer is lower for unemployed
workers, this will aso be strong evidence that the hiring probability is lower for
unemployed workers. It is also worth keeping in mind that what we measure is just
discrimination in the contact decisions. Since it is aso possible that employers view
employment as a negative characteristic when they decide whom of the contacted
workers to hire, it may very well be the case that discrimination in hiring is even more
severe than what we can measure with our data.*

We estimate two types of modelsin the paper. First, we estimate models for the
probability to get contacted by an employer. This means that we have a binary
dependent variable. We insert control variables for education, work experience, other
skills, regiona and occupational dummies as well as dummy variables for the current
labor market status of the applicant. The results of these regressions indicate that an
unemployed worker faces a lower probability to get contacted by an employer than an
employed applicant. For an otherwise identical searcher, being unemployed reduces the
contact probability by 3 percentage points. For the “typical” searcher, this corresponds
to a decrease in the probability to get contacted from 45 percent to 42 percent; i.e. a7
percent decrease.®> Second, we estimate models for the number of contacts received by
the applicants. This means that we have a dependent variable that can only take on non-

negative integer values. The results of the regressions show that an unemployed worker

* The hiring of a worker often involves several steps. For example, a firm identifies a few candidates in
the Applicant Database they find interesting and decides to contact them, these workers are asked to send
in applications, the firm chooses to interview a couple of these workers, and finally hires one of them.
This means that the firm may be: (i) less likely to contact unemployed workers, (ii) given that the firm
contacts unemployed workers be less likely to choose to interview unemployed workers and (iii) given
that the firm chooses to interview unemployed workers be less likely to hire them. Thus, total
discrimination may be a product of these three components.

® The “typical” searcher is a 26-35 year old Swedish man with secondary education and at |east five years
labor market experience who has a driving license, good computer skills, good language skills in Swedish
and English and that searches for technical work (Amsyk 3) in Stockholm.
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gets around 0.13 fewer contacts over the sample period than an employed worker. For
the “typical” searcher, this corresponds to a decrease in the number of contacts received
from 1.10 to 0.97; i.e. a 12 percent decrease. All results are statistically significant at
conventional levels and appear stable over different specifications and estimation
methods.

Both of these results indicate that firms prefer to contact employed applicants
rather than unemployed applicants even when we control for all other observable
characteristics. Thus, it seems to be the case that unemployment per se is seen as a
signal of negative unobservable characteristics. These results give clear support to the
theoretical claimsin Eriksson and Gottfries (2000).

Due to the difficulties that arise when one tries to identify labor market
discrimination based on employment status, there exist few studies that use standard
econometric techniques to analyze this issue. Instead, most of the existing literature
uses surveys or interviews. Examples using Swedish data are Agell and Lundborg
(1999), Klingvall (1998) and Behrentz and Delander (1996). All of these studies find
evidence in favor of the view that some firms view unemployment as a negative
characteristic. Similar results for other countries can be found in Bewley (1999) for the
US and Atkinson, Giles and Meager (1996) for the UK. However, even though these
studies support the view that labor market status is used as a hiring criterion, it is
difficult to draw conclusions about the relative probability to find employment from
such studies. One might also question whether employers that do use unemployment as
a hiring criterion are willing to admit to that in an interview or a survey. Such bias
might result in an underestimation of the true extent of discrimination. Our data have
the advantage that we observe what employers actually do rather than what they claim
they do.

There are some econometric studies using foreign data. An exampleis Blau and
Robins (1990). They use data from the Employment Opportunity Pilot Project (EOPP),
aUS dataset collected in 1979-80. They find that unemployed workers do get fewer job

offers than employed applicants even after controlling for other differences® Belzil

® However, Belzil (1996) points out that it is hard to know how much of this result that is explained by
individual unobserved heterogeneity.
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(1996) finds similar results using Canadian data.” However, since these studies use data
about applicants who are interviewed etc., they are open to the criticism that firms
observe characteristics that are unobservable to the researcher. We have not found any
comparable studies for Sweden.

The rest of the paper is organized as follows. Section 2 sketches a smple
informal model of alabor market where employment status is used as a signal of worker
productivity. In Section 3 we present the dataset used in the estimation and in Section 4
we define the variables, discuss the estimation strategy and present the results. Section

5 concludes.

2 A theoretical framework

Before going into the empirical analysis, it is useful to briefly consider how we would
expect an employer, who has access to a database filled with applicants, to behave; i.e.
which factors should influence whom he chooses to contact.

The discussion in this section is very informal and its sole purpose is to guide us
in the empirical analysis below. A formal analysis of hiring under uncertainty can be
found in Eriksson (2002).

2.1 Factorsthat should determine whom the firm contacts

The problem facing the employer is to choose whom of all the applicants he should
contact. His choice will usually be limited to those searchers that have stated that they
are interested in a job in some specific occupation at some specific location.?  His
objective is to find, and ultimately hire, the applicant he believes is best suited for the
job. In many real world hiring situations, this means an applicant that is able to perform
the tasks of the job satisfactorily; i.e. the employer do not want to risk hiring someone
who is unable to do the job properly, especidly if firms normally have to pay

substantial hiring/training costs. Obviously, the employer does not have to hire all those

" There exist a few more studies but they tend to focus on youths. Andrews et a (2001) find that
employed search is slightly more effective for UK youths aged 15-18. In contrast, Holzer (1987) finds
that unemployed search is more effective using a sample of US youths. Belzil (1996) finds that mature
workers are more likely to be stigmatized by unemployment than youths.

8 Of course, it is possible for firms to ignore such requirements and contact workers anyway. However, in
most cases we would expect such action to be pointless.
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he decides to contact. Thus, one may argue that he does not risk much by contacting an
applicant he is unsure of. However, since it takes time to interview and evaluate
workers, we should not expect him to contact a worker he believesis not worth hiring.

A crucia factor that determines whom the employer considers as hirable is the
information set he has available when he chooses whom to contact. If the information
available to the employer were totally illuminating about the abilities of al the
applicants, this would be easy. However, thisis highly unlikely since there are alot of
factors that determine the productivity of a worker. Therefore, the employer has to
make his choice in a situation characterized by imperfect information. In such a
situation, there are essentialy two types of factors that we expect will affect whom the
employer decides to contact. First, all observable factors that directly affect the
productive abilities of the applicants. Examples of such factors are education, work
experience, other skills etc. Second, all factors that are signals for other unobservable
factors that affect the productivity of the applicant. Examples of unobservable factors
are ability to cooperate, motivation and other social skills. Examples of signals are the
employment status of the applicant, sex and ethnicity.® None of the these signals should
directly affect the productivity of the workers, but the employer may feel that these
factors are signals of something unobservable that does affect productivity. Figure 1
illustrates how these different types of information should affect the contact decision.

The lines represent real or perceived correlations.

Figure 1: Factors that affect the contact decision of the firm.

Education
Work experience

Other observable skills \

Ability to do the job

Social skills Employment status
Other unobservable skills Sex
Ethnicity

® Obviously, factors such as education and experience also might be viewed as signals for unobservable
characteristics. However, there is a fundamenta difference between these factors and factors like
employment status. Employment status is only meaningful as a screening criterion if the employer
believesit is correlated with some other factor that do affect productivity, while education and experience
are meaningful as screening criterions by directly affecting productivity. Therefore, we use the
distinction between observable productive factors and signals.
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2.2 Employment statusasasignal for productivity

Now let us consider how one of these signals, the employment status of the applicant,
might affect the contact decision. Let us make the following assumptions: i) A (small)
fraction of all workers that are unemployed are really unattractive, either because these
workers have always been low productivity workers or because these workers have lost
important skills during unemployment™, ii) The employer is unable to with certainty
distinguish these workers from many other unemployed applicants, iii) The wage can
not be adjusted in such a way as to make the employer indifferent between applicants
with different characteristics and iv) Only the current period profit matters; i.e. whom
the firm hires now does not affect the profit in future periods. Instead, every job is

associated with a given wage. The profit from hiring a worker is then given by:
7T =6 —w, ,where 8, isthe perceived productivity net of training costs for applicant i
in the Applicant Database, w, is the wage for the vacant job. The value of 8 will be

affected by both observable characteristics that directly affects the productivity of the
worker and by the signal employment status.

How do we expect a rational employer to act? Well, he should use information
about the employment status of the applicants in his hiring decisions because
unemployment signals low productivity, but for two reasons this is not the only factor
that determines his hiring strategy. First, different jobs differ in their characteristics
and, therefore, in the skills needed. Second, there seldom exist two applicants, evenin a
large database of applicants, that are identical with respect to all other characteristics
except in their employment status. Therefore, for some hiring decisions the
employment status will be crucial, but for others it will not. However, for two
individuals, identical in all respects except their employment status, firms will be more
likely to hire the employed applicant. This means that, on average, the probability to

get ajob is aF for an employed applicant and a’ =¢a°, ¢ <1, for an unemployed
applicant.

% 1 mplicitly, it is assumed that all employed workers are fully productive. In reality, we would expect
some employed workers to have low productivity as well. However, it is still reasonable to believe that
the least productive workers are concentrated to the pool of unemployed workers.
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2.3 Implicationsfor theempirical analysis

From the discussion in this section we can conclude that the probability to get contacted
by an employer should be a function of the workers requirements about the job,
observable factors that directly affect the productivity of the worker and signals that
firms believe are correlated with unobservable factors that also affect productivity (the
same is true for the number of contacts received). The probability to get contacted by

an employer, denoted by a, isgiven by:

a = f (requirements about the job, observable productive characteristics, signals). (1)

3 Data

This paper uses data from the Applicant Database (Stkandebanken), which is kept by
the Swedish Employment Office (AMS) since the fall of 1997. All workers, both
employed and unemployed, that want to find a new job are invited to submit their
personal details to the database. This can be done either from home via the Internet or
at the Employment Office. The applicant is required to submit details about education,
work experience, language skills and a personal letter as well as information about
which type of job he/she is interested in.** Employers that are registered with the
Employment Office can then use the database to locate workers they find interesting

and contact them for interviews etc. Most such contacts are registered in the database.™

! The information is submitted using specially constructed forms that must be filled out by the applicants.
This means that there are no missing values. In the personal letter, the applicant is free to write whatever
he or she wants. This means that it can contain both a duplication of information that also has been filled
out in the other forms and other kinds of personal information. It is difficult for usto know how much
this information affects employers in their contact decisions. We do not try to grade the quality of the
personal letters because such a measure would be highly subjective. However, it should be kept in mind
that employers might use the quality of the personal letter as a signal for unobservable characteristics.
Another peculiarity of the dataset is that people are alowed to hide personal information like name and
sex. This generates information that can be used to study discrimination based on sex or ethnicity (see
Edin and Lagerstrom (2002)). This feature of the data is not used in this paper and does not in any way
affect our results.

12|t is possible that some employers contact applicants using other methods that do not get recorded, e.g.
if a worker includes a phone number in the personal letter. However, according to the Employment
Office most contacts are made within the system of mailboxes.
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In this section we discuss the data used in the empirical investigation. We
describe how the data was obtained, give summary statistics and discuss the

representativity of the data.

3.1 Thecharacteristicsof the sample

In the spring of 2001, the Applicant Database contained approximately 50 000
individuals with a monthly inflow of around 11 000 new applicants. All applicants that
logged into the system between March 1 and March 12, 2001 were asked if they wanted
to participate in a research study investigating the recruitment behavior of firms.:®
Around 50 percent of those asked agreed, giving us a sample of 8666 individuals.
Because we did not want to include youths in secondary school in the sample we
excluded all individuals aged below 20.** That gives us the sample used in this study
consisting of 8043 individuals.”® *® These people have been in the database for an
average time of approximately 35 weeks. Tables 1 and 2 give some descriptive
statistics about the people in the sample and the jobs they hope to find.

3 This was required by the Employment Office. The data used were collected for use in Edin and
Lagerstrom (2002). The system registers if and when the applicants log into the system. Since all
workers included in our empirical investigation logged in during this time, only active searchers should
be included in the sample.

4 Most of the applicants aged below 20 look for work during the summer break or temporary work on
school holidays etc. Therefore, it seems natural to exclude them in our empirical investigation.

> More than 10 000 applicants agreed to participate in the study. However, some searchers did not
submit al required information in the forms and, as a consequence, their information were not made
available to firms. Since firms could not contact these searchers, it is natura to exclude them in the
empirical investigation.

181t should be noted that our sample is a stock-flow sample; i.e. our sample includes both new applicants
that registered their details during the period 1-12 March and applicants that logged into their already
existing account in that time period. Stock-flow sampling sometimes can cause problems. However,
given that we insert properly defined control variables for all factors that affect the contact probability it
should not affect our results.
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Table 1. Descriptive statistics about the characteristics of the applicants in the sample.

All Employed Unemployed
Highest level of completed
education:
Primary 0.072 0.050 0.116
Secondary 0.489 0.512 0.534
University 0.439 0.438 0.350
Work experience:
None 0.146 0.048 0.214
Some (lessthan 5 years) 0.421 0.446 0.402
Long (five years or more) 0.433 0.506 0.384
Other skills:
Managerial experience 0.343 0.418 0.271
Distance work experience 0.124 0.139 0.109
Research experience 0.054 0.058 0.044
Driving license 0.788 0.830 0.730
Good computer skills 0.738 0.756 0.689
Good language skills - Swedish 0.969 0.976 0.956
Good language skills - English 0.561 0.580 0.495
Good language skills— G-F-S 0.197 0.201 0.177
Age:
Mean (years) 33.79 34.10 34.00
Age 20-25 0.289 0.251 0.281
Age 26-35 0.331 0.356 0.291
Age 36-50 0.279 0.300 0.291
Ageb5l1- 0.101 0.093 0.137
Sx:
Male 0.513 0.505 0.553
Female 0.487 0.495 0.447
Ethnicity:
Foreign name 0.134 0.122 0.150
Labor market status:
Employed 0.49
Unemployed 0.38
University student 0.08
In other training 0.04
On child leave 0.01

Note: Our measure of labor market experience only includes work in those occupations the worker wants
to find a job. This explains why some of those who are employed are classified as having no work
experience. G-F-S denotes language skills in German, French or Spanish. The column labelled all
includes all searchersincluding students etc.
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Table 2: Descriptive statistics about the jobs the applicants in the sample want to find.

All Employed Unemployed
Desired region:
Stockholm 0.293 0.312 0.264
Uppsala 0.088 0.086 0.084
Sodermanland 0.078 0.071 0.077
Ostergotland 0.080 0.078 0.080
Jonkoping 0.059 0.061 0.055
Kronoberg 0.046 0.049 0.042
Kamar 0.048 0.049 0.046
Gotland 0.020 0.021 0.017
Blekinge 0.046 0.048 0.041
Skane 0.187 0.188 0.193
Halland 0.075 0.083 0.066
Véastra Gétaland 0.181 0.197 0.151
Véarmland 0.049 0.048 0.050
Orebro 0.066 0.059 0.069
V astmanland 0.074 0.066 0.077
Daarna 0.051 0.048 0.059
Gévleborg 0.055 0.053 0.059
Vasternorrland 0.042 0.036 0.049
Jamtland 0.021 0.021 0.021
V asterbotten 0.041 0.038 0.043
Norrbotten 0.031 0.031 0.028
Desired occupation:
Managerial work 0.030 0.040 0.020
(Amsyk 1)
Work requiring higher education (specialists) 0.279 0.297 0.217
(Amsyk 2)
Technicians and other work requiring shorter 0.290 0.326 0.245
university education (Amsyk 3)
Office and customer service work 0.248 0.265 0.242
(Amsyk 4)
Service, health care and sales work 0.190 0.197 0.194
(Amsyk 5)
Agriculture, garden, forest or fishing work 0.021 0.020 0.021
(Amsyk 6)
Craft work in construction and manufacturing 0.116 0.121 0.122
(Amsyk 7)
Process and machine operator work, transport 0.100 0.103 0.113
work etc. (Amsyk 8)
Unskilled work that do not require training 0.105 0.085 0.129
(Amsyk 9)

Note: It is possible for the workers to search for jobs in several regions and/or occupations. This explains
why the fractions do not sum to one. The column labelled all includes all searchers including students
etc.
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From Tables 1 and 2 there are severa things worth noting. First, the people in the
sample tend to be quite young and well educated. The average age is just around 34
years and almost 44 percent have a university degree. Moreover, many of the applicants
have alot of other potentially useful skills. Second, there are almost as many women as
men in the database and it includes a non-negligible number of workers with foreign
names.*” Third, we have more employed people than unemployed people in the sample.
This is obvioudly one of the most attractive features of the dataset for the purpose of
studying competition between employed and unemployed workers. Fourth, we see that
a substantial fraction of the workers seek employment in the areas surrounding the three
biggest metropolitan areas and that they are quite diversified with respect to the types of
work they seek.

Finally, turning to the number of offers received the 8043 workers in our sample
have received 7179 contacts from employers during their time in the database. Table 3
gives some summary statistics about the fraction receiving at least one offer and the
number of offers received, both for all workers and for four employment status

subgroups.

Table 3: Descriptive statistics about the contacts received divided into employment
status subgroups.

Employment status  Fraction receiving at least one  Average number of contacts

contact
All 0.341 0.893
Employed 0.407 1.156
Unemployed 0.281 0.638
University student 0.252 0.569
In other training 0.298 0.754

Table 4 presents the distribution of the number of contacts received for al workers,

unemployed workers and employed workers respectively.

! The Applicant Database does not contain information about the ethnical origin of people. However,
since employers often easily can see the name of the applicant from the information submitted, we might
expect some employers to use this as a basis for discrimination. Therefore, all workers in the Applicant
Database agreeing to participate in the study were asked whether they believed other people perceived
their name as foreign.
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Table 4: Descriptive statistics about the distribution of contacts received divided into
employment status subgroups, percent.

0 1 2 3 4 5 6 7 8 9 >9

All 659 174 67 31 12 10 08 08 03 05 02
Unemployed 719 152 54 23 18 12 08 05 02 02 05
Employed 594 196 82 38 22 14 13 11 04 06 20

From Tables 3 and 4 we see that employed workers receive many more contacts than
workers in any of the other states. An employed worker receives, on average, amost
twice as many contacts as an unemployed worker. Obviously, we cannot conclude from
these tables that it is unemployment in itself that leads to this outcome, since we expect
that the groups differ systematically in a number of other ways as well. Some of these
other differences are apparent from the second and third columns of Table 1, where we
present the characteristics of employed and unemployed searchers respectively. There
we clearly see that unemployed searchers have fewer skills than employed searchers.
To get an estimate of the extent of discrimination, we need to control for all these other
differences; which is what we do in the next section. However, the shear size of the
differences in Table 3 is striking. We aso see that people currently participating in
some sort of education receive quite few contacts. This could be due to the fact that
employers want to find people that can take new jobs directly or that employers do not
use the Applicant Database to fill positions suitable for people straight out of

universities.

3.2 Isthedataset representative?

An important issue for any dataset is whether the data is representative for the entire
economy. Inour case, we have essentially two types of selection to discuss. First, since
the individuals themselves choose whether or not to submit their data to the Applicant
Database we might wonder whether people that choose to do so differ from the average
job searcher. Second, since we only have data for those who agreed to participate in the
study, we must ask whether those that agreed differ systematically from those that
refused.
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It is difficult to know the extent of these potential selection problems. One
possibility is to compare the characteristics of our data to other datasets. However,
since there is very little information about the search activities of employed applicants
thisis difficult. To get arough idea about whether our data differs from other datasets,
we can compare it to data from the Swedish public employment offices. Carling et al
(1996), use such data to study the effects of unemployment benefits. Comparing these
two datasets, the most striking difference is the high proportion of university graduates
in our sample. In addition, our applicants are a little older and have more work

experience.

4 Estimation

We want to investigate whether the probability to get contacted by an employer, and the
number of contacts received, is affected by the current employment status of the
applicant. As we have seen from Table 1, employed and unemployed workers differ
systematically in a number of other dimensions as well. Thus, we need to define proper
control variables for all these other factors, the characteristics of the desired job,
observable productive characteristics and other signals than employment status. In this
section, we define the variables, present the econometric specification and discuss the
results.

4.1 Variables

The control variables used correspond to those presented in Tables 1 and 2. Here, we
will try to give some intuition for how we have chosen to construct these variables.

First, let us consider the requirements workers have about the jobs they want to
find. In principle, there are two types of requirements; desired occupation and desired
location.’® It is natural to expect that labor market conditions differ between different
occupationa groups as well as between different regions. To control for such effects,

we use dummy variables for occupation and location. For desired occupation, we use

'8 Obviously, the personal letter can contain other requirements for the desired job. However, it can be
argued that such more qualitative factors are more likely to be discussed after a contact has been
established rather than affecting whom the firm chooses to contact.
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dummy variables based on the nine-group classification system used by the
Employment Office.® For desired location, we use dummy variables for counties.

Second, we have factors that are directly related to the productivity of the
applicant. We expect these factors to both explain much of the variation in contact rates
between applicants as well as, potentialy, contain systematic differences between
employed and unemployed applicants. As a consequence, we must insert proper
controls for these characteristics. The two most important observable characteristics
that directly affect the productivity of the worker are education and labor market
experience. To control for education, we include dummy variables for the highest
completed level of education; primary, secondary or university. To control for
experience, we use dummy variables for three lengths of experience; none, some
(0<t<5 years) and long (=5 years).?® Even though education and experience are
probably the two most important observable skills, the data also contains a number of
other factors that are easily observable to firms. To control for these effects, we use
dummy variables for managerial experience, experience of distance work, research
experience, driving skills, good computer skills and good language skills in Swedish,
English, German, French or Spanish.

Third, we have those factors that employers might use as signals for other
unobservable characteristics. These include age, sex, ethnicity and employment status.
For age, we divide the workers into five groups; 20-25, 26-35, 36-50, 51- years old.*
For sex and ethnicity, we use naturaly defined dummy variables. For employment
status, we divide the applicants into five groups, employed, unemployed, university
students, in other training and on child leave. We include the last three groups to make
sure that those classified as employed or unemployed really are just that and not

students.

19 This classification follows the Swedish standard for classifying occupations.

% |1t can be argued that the number of years of experience is the relevant variable. However, such
information is impossible to obtain from the dataset. In addition, we only have data on labor market
experience in those occupations the searcher wants to find a job.

2L |n principle, we could insert age as a continuous variable. However, we have chosen not to do so
because there is hard to find a theoretical argument why for example a 35 year old should be judged
differently by employers than a 34 year old. In addition, the results do not change if we introduce age as
a continuous variable.
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4.2 The probability to receive a contact

We estimate a model for the probability that a searcher in the Applicant Database
receives at least one contact, during his time in the database, as a function of our
independent variables; i.e. an empirical specification corresponding to equation (1).
This is a typical example of binary choice where the dependent variable can take on
only two values; the value 1 if the event occurs and the value O if it does not occur. We
use the linear probability model (LPM) and estimate it using ordinary least sgquares.
The empirical specification is given by:

PY=D=a+¢t+[BS+0'X+y'Z+¢T+e¢, (2

where S denotes the current employment status of the applicant, X denotes the
observable productive characteristics of the applicant, Z denotes the characteristics of
the desired job and T denotes signals other than employment status. A vector t,
consisting of the variables time and time squared, is included in the specification
because searchers have been in the database for different lengths of time and this
probably affect the number of contacts they have received.

Estimation of the specification in (2) yields the results presented in Table 5.
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Table 5: Estimates of the probability to receive a contact

@) (@) (©) 4
Labor market status (S)
(ref. employed):
Unemployed -0.063 -0.048 -0.040 -0.031
(0.010) (0.010) (0.010) (0.010)
University student -0.036 -0.047 -0.050 -0.057
(0.017) (0.018) (0.018) (0.018)
In other training -0.020 -0.012 -0.017 -0.009
(0.023) (0.023) (0.023) (0.023)
On child leave 0.044 0.041 0.044 0.050
(0.050) (0.049) (0.049) (0.050)
Observable productive
characteristics (X):
Highest level of completed
education (ref. primary):
Secondary 0.065 0.050 0.020
(0.016) (0.015) (0.016)
University 0.110 0.088 0.052
(0.016) (0.017) (0.018)
Work experience (ref. some):
None -0.052 -0.035 -0.029
(0.013) (0.013) (0.013)
Long 0.003 -0.0004 0.024
(0.010) (0.010) (0.012)
Other skills:
Manageria experience 0.052
(0.011)
Distance work experience 0.025
(0.015)
Research experience 0.005
(0.022)
Driving licence 0.005
(0.012)
Good computer skills 0.011
(0.011)
Good language skills— Swedish 0.013
(0.025)
Good language skills— English 0.032
(0.010)
Good language skills— G-F-S 0.032
(0.013)
Characteristics of the desired
job (2):
Dummies for desired region No No Yes Yes
Dummies for desired occupation No No Yes Yes

144



(1) (2 (3 4)

Other signals(T):

Age (ref. age 20-25):

Age 26-35 -0.029
(0.012)

Age 36-50 -0.075
(0.014)

Age51- -0.094
(0.020)

Ethnicity:

Foreign name -0.015
(0.013)

Sex:

Female -0.046
(0.020)

Other variables:

Weeks in the database 0.011 0.010 0.010 0.010
(0.0003) (0.0003) (0.0003) (0.0003)
(Weeksin the databasze)2 -0.00004 -0.00004 -0.00004 -0.00004
(0.000002) (0.000002) (0.000002) (0.000002)
Constant 0.119 0.048 0.010 0.030
(0.009) (0.017) (0.017) (0.031)
Number of observations 8043 8043 8043 8043
R? 0.237 0.243 0.270 0.281

Note: The reference category is an employed man with a Swedish sounding name having primary
education, some labor market experience and looking for unskilled work in Stockholm. All specifications
are estimated using ordinary least squares. Robust standard errors are in parentheses.

In column 4 we see the parameter estimates for the full specification. The results
indicate that unemployment is considered as a negative worker characteristic. The
probability to get contacted by an employer is approximately 3 percentage points lower
for an unemployed applicant than for an employed applicant and this effect is
statistically significant at conventional levels. To get afeeling for the size of this effect,
we can calculate contact probabilities for a “typical” applicant.?? Such a searcher has a
45 percent probability to get contacted if he is employed, and a 42 percent probability to
get contacted if he is unemployed. Thus, the contact probability is reduced by around 7
percent. These results support the theoretical proposition that firms view

2 The “typical” searcher is a 26-35 year old Swedish man with secondary education and at least five
years labor market experience who has a driving license, good computer skills, good language skills in
Swedish and English and that searches for technical work (Amsyk 3) in Stockholm.
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unemployment as a signal of some unobservable negative worker characteristic and,
ceteris paribus, prefer to contact an employed applicant rather than an unemployed
applicant.

Severa other things are worth noting. First, searchers currently enrolled in
university education also face a lower probability than employed searchers to get
contacted by an employer. This might reflect the fact that firms want workers that are
available for work soon or that firms do not use this search channel to recruit for entry-
level positions suitable for university graduates. Second, education and labor market
experience have the expected signs. A higher level of completed education, or more
labor market experience, has a clear positive effect on the probability to get contacted.
Third, we see that other applicant characteristics functioning as signals, like age and
sex, also have quite strong effects. Women and old people face a significantly lower
probability to get contacted.

In Section 3, we saw that employed workers, on average, have a much higher
probability to get contacted by an employer. It is obvious from the results of the
estimation that a large proportion of this difference reflects systematic differences
between employed and unemployed applicants. To get a feeling for what these
differences are, it is illuminating to consider columns 1 to 3 in Table 5, where we start
with only labor market status variables as regressors and then successively introduce
other variables that might contain systematic differences between employed and
unemployed applicants (the constant and the time variables are included in al
regressions).

In the first column, we regress the probability to get contacted by an employer
only on the employment status variables. An unemployed worker faces a 6.3
percentage points lower probability to get contacted than an employed worker. In the
second column, we include variables corresponding to such observable productive
characteristics that are usually included in discrimination studies. The probability
difference now falls to 4.8 percent implying that some of the difference in search
outcome between employed and unemployed applicants is explained by the fact that the
unemployed applicants have less education and less labor market experience. In the
third column, we introduce the variables corresponding to the requirements applicants

have on the jobs they hope to find. We see that unemployed workers now face a 4.0
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percentage points lower probability to get contacted. The difference between the results
in columns 2 and 3 must reflect the fact that unemployed applicants seem to search for
the “wrong” kinds of jobs in the “wrong” regions. In column 4, al variables are
included. It should be noted that many of these variables are not normally available in
studies of discrimination.

To summarize the results from Table 5, we can conclude that unemployed
workers seem to have a lower chance than employed workers to get contacted by an
employer. Some of this difference is explained by the fact that unemployed workers
have less education and less labor market experience and by differences in the type of
job they wish to find. However, even after we control for these variables a non-
negligible negative effect remains from being unemployed, thus, indicating that
unemployment per seis considered as a negative signal.

An interesting question is if the disadvantage unemployed searchers face differ
between different subgroups of unemployed applicants. We might for example ask
whether unemployed women face a bigger disadvantage than unemployed men do. To
investigate this, we introduce an interaction term between the female and unemployed
variables in specification (2). This new variable turns out to be statistically insignificant
and thus we must conclude that firms consider unemployment as an equally strong
negative signal for men and women.

An important issue for any empirical analysisis whether the results are sensitive
to the choice of statistical model. For the LPM model, we have tried a number of
different specifications with very similar results. However, the properties of the LPM
model have been criticized in the literature.® To ensure that our results are not specific
to the use of this particular model, we have also estimated the equivalent of equation (2)
using the Probit model. This yields very similar results; the slope coefficient for the
unemployment variable now becomes equal to 0.033.2* Thus, our results appear stable
with respect to changesin model specification.”

% Amemiya (1981), points out two weaknesses characterizing the LPM model. First, there is nothing in
the model that constrains dependent variable to lie between 0 and 1 as a probability should. Second, this
model is heteroscedastic. However, using estimation methods that corrects for heteroscedasticity can
solve this problem.

# Estimates from the LPM and the Probit models are not directly comparable. However, it is easy to
calculate the marginal effect corresponding to the coefficient estimate from the Probit model. Performing
that calculation yields the value 0.033.

% Similar results are obtained if we use the Logit model.
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4.3 Thenumber of contactsreceived
In our estimation of the probability to get contacted by an employer, we did not use all
the information we have available. We also know the number of contacts our applicants
have received during their time in the Applicant Database. This means that we can take
the analysis a bit further by asking: do unemployed workers get fewer contacts as well?
We want to estimate a model for the number of contacts received by the
searchers in the Applicant Database corresponding to equation (1). The dependent
variable is then equal to the number of contacts received. Hence, it can take on only
non-negative integer values. We estimate the following specification with ordinary

least squares:

Y=a+¢t+['S+0'X+y'Z+¢T+e, 3

where Y now denotes the number of contacts. All the explanatory variables are defined

asin specification (2). The results of the estimation are presented in Table 6.
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Table 6; Estimates of the number of contacts received

@ 2

Labor market status (S)

(ref. employed):

Unemployed -0.127 -0.212
(0.041) (0.105)

University student -0.247 -0.360
(0.073) (0.205)

In other training -0.008 0.092
(0.120) (0.364)

On child leave -0.029 -0.299
(0.135) (0.349)

Observable productive

characteristics (X):

Highest level of completed

education (ref. primary):

Secondary -0.132 -0.040
(0.059) (0.210)

University -0.027 0.081
(0.068) (0.226)

Work experience (ref. some):

None 0.027 0.045
(0.048) (0.164)

Long 0.141 0.351
(0.061) (0.158)

Other skills:

Managerial experience 0.174 0.172
(0.057) (0.134)

Distance work experience 0.147 0.146
(0.094) (0.190)

Research experience 0.124 0.138
(0.136) (0.270)

Driving licence -0.037 -0.088
(0.056) (0.157)

Good computer skills 0.002 0.019
(0.037) (0.101)

Good language skills— Swedish 0.034 0.110
(0.079) (0.232)

Good language skills— English 0.161 0.292
(0.044) (0.112)

Good language skills— G-F-S 0.237 0.525
(0.074) (0.176)

Characteristics of the desired

job (2):

Dummies for desired region Yes Yes

Dummies for desired occupation Yes Yes
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€] (2)

Other signals(T):

Age (ref. age 20-25):

Age 26-35 -0.270 -0.542
(0.062) (0.162)

Age 36-50 -0.397 -0.638
(0.075) (0.207)

Age51- -0.547 -0.917
(0.090) (0.236)

Ethnicity:

Foreign name -0.010 0.041
(0.071) (0.203)

Sex:

Female -0.208 -0.337
(0.047) (0.128)

Other variables:

Weeks in the database 0.028 0.034
(0.002) (0.004)
(Weeks in the database)? -0.00004 -0.00007
(0.00002) (0.00003)
Constant -0.050 0.455
(0.113) (0.393)
Numbers of observations 8043 2743
R? 0.256 0.193

Note: The reference category is an employed man with Swedish sounding name having primary
education, some labor market experience and looking for unskilled work in Stockholm. All specifications
are estimated using ordinary least squares. Robust standard errors are in parentheses.
In column 1, we have the results of the regression for the full sample. We see that the
results confirm what we saw in Table 5. Unemployed job seekers face a significantly
worse outcome than employed job seekers. On average, an otherwise identical searcher
gets contacted 0.13 times less if he is unemployed. As we did with the contact
probability, we can calculate the effects for the “typical” searcher. Such a searcher
receives 1.10 contacts if he is employed and 0.97 contacts if he is unemployed. Thus,
the contact probability is reduced by around 12 percent.

It is possible that applicants that do get at least one offer differ in some
important way from those applicants that do not get any offers. To seeif thisistrue, we
run a regression including only those applicants that have received at |east one contact.

The results of that regression are presented in column 2. We see that the difference is
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even bigger; an unemployed worker receives approximately 0.21 fewer contacts than an
employed applicant.

To summarize, it seems that workers that are unemployed receive significantly
fewer contacts than employed searchers. The probability to get contacted is lower for
an unemployed worker and, even if a person gets contacted, he gets fewer offersif heis
unemployed. This is important because it might take several contacts before the
applicant actually gets hired. A potential problem with using ordinary least squares to
estimate equation (3) is that the distribution of contacts received is not symmetrical. As
is emphasized by Greene (1997), the preponderance of zeros and small values as well as
the discrete nature of the dependent variable make other model assumptions potentially
more suitable. To see if the statistical model chosen affects the results, we have
estimated the model using two models that are often proposed in the literature; the
Poisson model and the Negative Binomial model. Estimation of the equivalent of
equation (3) for the whole sample, using both of these models, yields very similar
estimates for the unemployment variable. The result that unemployed workers receive
fewer contacts than employed searchers, therefore, seems very stable over different

model assumptions.

5  Concluding remarks

Firms hiring new workers are often not able to perfectly observe the productive abilities
of their applicants. Instead, employers try to infer the productivity of job seekers by
using whatever information they have available. Such information often includes
signds, i.e. factors that firms believe are correlated with unobservable factors that affect
productivity. One example of such a signal is the employment status of the applicant.
If employers use employment status as a hiring criterion, an unemployed job seeker
should face alower probability to get contacted by a firm than an employed job seeker.
The purpose of this paper has been to empirically investigate whether this theoretical
implication isvalid.

Using Swedish data from the Applicant Database, we have seen that an
unemployed job seeker seems to face alower probability to get contacted by afirm, and
receives fewer contacts, than an employed job seeker. These effects remain even after
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we control for all other factors that the firm can observe prior to its contact decision.
Thus, the results of the empirical analysis give support to the proposition that firms
view employment status as an important signal for productivity and that firms therefore,
ceteris paribus, often prefer to contact employed applicants rather than unemployed
applicants.

The results in this study clearly indicate that unemployed job seekers are at a
disadvantage compared to employed job seekers in our sample from the Applicant
Database. An important issue is whether the same is true for the whole labor market.
Obvioudly, only further empirical analysis can answer such a question. However, a
priori it is difficult to think of any particular reason why firms using the Applicant
Database should be more prone to view unemployment as a negative worker
characteristic than employers using other search channels.

Another important issue that should be addressed is what are the aggregate
implications for the economy of the effects we have identified. From the analysis in
Eriksson and Gottfries (2000), it is clear that in an economy where firms perceive
unemployed applicants as less hirable than employed applicants there will be wage
pressure and higher unemployment. Obvioudly, it is difficult to know if the effects
found in this study are big enough to generate substantial effects for the aggregate
economy, especially since we only measure discrimination in the contact decision.
However, at the very least our study indicates that such effects might be an important

factor that affects the dynamics of unemployment.
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