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Abstract This paper studies the correlates of subjective assessments of how easy
it would be for a worker to find another job as good as the present one and how
easy it would be for an employer to replace a worker. First, I study the correlates of
these two subjective assessments. Second, I study whether respondents who report
better chances of reemployment receive higher wages and whether respondents who
think they are easy to replace receive lower wages. The results are consistent with the
standard job-matching model, which predicts that wages increase with better outside
opportunity of the worker and fall with better outside opportunity of the employer.
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1 Introduction

Subjective assessments can help to inform economists about how the labor market
works. For example, measures of job satisfaction have been used to estimate the
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relationship between wages and social capital in the workplace (Helliwell and Huang
2010), gregariousness (Krueger and Schkade 2008), and time to commute (Stutzer
and Frey 2008). Other examples include papers on preferences regarding job tasks
(Quintana-Domeque 2011), personality traits (Mohanty 2009; Groves 2005), self-
assessed health (Böckerman and Ilmakunnas 2009), and “locus of control” studies
(Andrisani 1977; Cebi 2007; Coleman and DeLeire 2003).

This paper explores what can be learned from responses to two novel survey ques-
tions that were included in the 2000 wave of the Swedish Level of Living Survey
(Levnadsnivåundersökningen, or LNU). The first question asks the respondent to
assess her own ability to find employment as good as her current job. The second
question asks the respondent to judge how easy it would be for her employer to replace
her with an equivalent substitute. These two subjective assessments are of interest to
labor economists because the responses to them can be interpreted as measures of
outside options in the context of the standard job-matching model.

I start by studying the correlates of the subjective questions. Understanding the
correlates of these questions is important because later we want to interpret their
relationshipwithwages. Then, I estimate a set ofwage equationswhere I regresswages
on the subjective questions. Knowing whether the subjective assessments explain the
variation inwages can be used to shed light onwhetherwages are set in away described
by the standard job-matching model—where wages depend on outside options—or
whether other models provide a better account of how wages are set.

It is worthwhile to point out that the two questions on subjective assessments of out-
side labor market opportunities are unique to LNU. Typically, data on what constitutes
a worker’s better outside opportunities or data on which workers are hard to replace
are not observed, and researchers have to impute those data by using econometric
techniques. As the two questions ask about expectations, they capture these prospects
as perceived directly by the respondent.

Although using questions about subjective perceptions may strike some as unortho-
dox, the approach of this paper follows the tradition in labor economics that elicits
information about how wages are set by directly asking workers and employers about
their experiences. This approach was used by Bewley (1999) in his seminal study on
wage rigidity and, more recently, by Hall and Krueger (2010, 2012).

Hall and Krueger (2010, 2012) use survey questions to determine which models
characterize how wages are set in the USA. Among others, the models considered
include the standard job-matching model with Nash wage bargaining (Mortensen and
Pissarides 1994) and the alternating-offer wage bargaining model (Hall and Milgrom
2008). The standard job-matchingmodel assumes that wages are determined by aNash
bargain that “gives primacy to the bargainers’ outside options” (Hall andKrueger 2010,
p. 8). In contrast, in the Hall–Milgrom model, outside options are not influential and
the resulting wage is, in practice, independent of them. Hence, empirically, the two
models can be distinguished by the extent to which wages are linked to outside options
of the worker and the firm.

Hall and Krueger (2010, 2012) find that one-third of respondents have bargained
over pay. However, they cannot directly distinguish between theMortensen–Pissarides
and the Hall–Milgrommatching models because they do not have measures of outside
options.UnlikeHall andKrueger, I do not have direct information on the details regard-
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ing the wage-setting process, but I can use data on wages and the survey questions
on outside options to contrast the standard job-matching model with Nash bargaining
and the Hall–Milgrom alternating-offer wage bargaining model.

The main findings are as follows: Better-educated women are systematically more
likely to report good chances of reemployment, while formen the relationship between
education and reemployment is less clear. This difference could be attributed to gen-
der differences in confidence. For both men and women, conditional on the available
observables, wages increase with ease of subjective reemployment and decrease with
subjective replaceability, but this relation is more robust for women. If the two sub-
jective questions measure the outside options of the worker and of the employer,
then the outside option-wage link is consistent with the predictions of the textbook
job-matching model, which assumes that wages are dependent on outside options
because they are an outcome of the Nash bargain. However, because this paper uses
survey data, one must be exercise caution when interpreting the results. For example,
unobserved worker heterogeneity may influence wages as well as survey responses.
This unaccounted-for heterogeneity might lead the researcher to overstate the esti-
mated relationship betweenwages and subjective questions, especially if the researcher
knows less about the respondent’s circumstances than the survey respondent.

If the results of this paper are to be interpreted through the lens of the job-matching
model with Nash bargaining, but direct data on bargaining are not available, one has
to ask “Did individual-level wage bargaining exist in Sweden in the late 1990s and
early 2000s?” To answer this question, consider the following evidence. Granqvist
and Regnér (2008) report that since the 1990s individual negotiations over pay have
become frequent in the Swedish labor market. Furthermore, Säve-Söderbergh (2007)
uses data from 1999 and 2000 on wage bids, wage offers, and starting wages for a
sample of recent college graduates and finds that over half of the respondents in her
sample have bargained over pay. Hence, there is evidence that individual-level wage
negotiations did take place in Sweden during the period considered in this paper.

The rest of the paper is organized as follows. I begin by presenting the theoreti-
cal background, where I focus on the standard job-matching model to illustrate how
outside options affect wages and the assumptions regarding the wage-setting process.
Next, in Sect. 3, I describe the data used and the two questions central to this paper.
I also discuss their relation to the previously outlined theoretical concepts. Section 4
describes the empirical framework. In order to understand the determinants of the sub-
jective assessments, I start by fitting ordered logit models. As a next step, I estimate
a set of wage equations including the subjective assessments. Section 5 presents the
results, and Sect. 6 discusses the findings. The final section concludes.

2 Theoretical background

In this section, I discuss the textbook job-matching model and the concept of a “threat
point” in a Nash bargain. Next, I discuss the empirical predictions of the standard job-
matching model with a Nash bargain and the Hall–Milgrom alternating-wage offer
model.

First, consider the textbook job-matching model (e.g., Pissarides 2000, chapter 1).
In this model, the wage, w, is determined by asymmetric Nash bargaining between
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the worker and the firm, and depends on U , the threat point of the worker (scaled
by a discount rate, r ), V , the threat point of the firm, and p, which denotes worker
productivity, weighted by the bargaining power of the worker, β:1

w = βp + (1 − β)rU − βrV . (1)

The equilibrium wage in this model increases with U and falls with V .2

Typically, the standard job-matching model sets U equal to the outside option
of the worker and V equal to the outside option of the firm. Binmore, Rubinstein,
and Wolinsky (1986, p.185) define the outside option as “the best alternative that a
player can command if he withdraws unilaterally from the bargaining process.” In
the standard job-matching model, for the worker this is the utility of unemployment,
while for the firm it is the value of holding a vacancy open.

Hall and Milgrom (2008) argue that setting the threat point in the textbook job-
matching model equal to the outside option is erroneous. This is because threatening
to unilaterally quit the wage bargain and look for another worker or firm to negotiate
with is not a credible threat. Instead, the authors argue that the appropriate threat point
in the context of the matching model is the perpetuity value of delaying the wage
bargain. Hall and Milgrom call their job-matching model the alternating-offer wage
bargaining model.

Setting the threat point to the outside option matters for how economists think
about how wages are determined. In the standard job-matching model setting the
threat point equal to the outside option implies that wages are set by a Nash bargain. If
so, then wages depend on labor market conditions, such as labor market tightness, the
aggregate wage level, worker productivity, and business cycle conditions. In addition,
the worker’s outside option, U , depends on the probability of finding a new job and
on unemployment benefits, while the employer’s outside option, V , also depends on
the costs of posting a vacancy and on the probability that an employer fills a vacancy;
these expressions are derived in “Appendix 1.” Hence, the empirical prediction of the
standard job-matching model is that wages depend on outside options because wages
are assumed to be set by a Nash bargain.3

1 Note that in the matching literature, the term p is interpreted as the productivity of a match. For the
purposes of this paper I treat it as a human capital variable.
2 It is usually assumed that entry is costless for the firm, V = 0. A more general case allows firms to pay
an entry cost to enter the market. If the firms exhaust the gains from opening a vacancy, then V equals the
cost of entry.
3 Also other models of involuntary unemployment predict that outside options matter for wages. For
example, in the basic sequential job search model, the strategy of the worker is to compare wage offers and
pick the best option. The implication of the optimal strategy is that wages increase with better employment
prospects. Also, nonsearch models of unemployment may postulate a wage-setting mode dependent on
outside options of the worker or the firm or both. For example, the shirking model of the efficiency wage
theory (Shapiro and Stiglitz 1984) predicts the efficiency wage to be increasing with the rate at which
workers find new jobs. Note that in the standard version of the shirking model of the efficiency wage theory,
the firm should not have difficulty in replacing a fired worker. In some versions of efficiency wage models,
however, firms may be keen to pay a higher wage because of concerns about worker retention and costs of
recruitment; see Lang (1991) and Montgomery (1991). The prediction is that workers who are difficult to
replace will be paid higher wages. I focus on the matching literature because one can derive an intuitive

123



Outside options and wages: What can we learn from...

In contrast, in the Hall–Milgrom (2008) model, since the threat points are set to
the perpetuity values of delaying the bargain, the impact of the outside options on
wages is, in comparison, small. Hence, the prediction of the Hall–Milgrom model is
that wages are as good as independent of outside options because wages are assumed
not to be set by a Nash bargain. Note that the Hall–Milgrom model does not predict
independence of wages from outside options, but rather a limited relationship between
wages and outside options.4 Testing the extent to which wages depend on outside
options can be viewed as a way to contrast whether the process of determining wages
is better described by the Nash bargaining or by the Hall–Milgrom alternating-offer
wage bargaining model, although it is important to stress that, given the data, this test
is indirect.

3 Data

The data used for this paper come from the 2000 wave of the Swedish Level of Living
Survey (LNU), which includes information on about 5,000 individuals aged 18–75
randomly selected from the Swedish population (Fritzell and Lundberg 1994). The
survey is administered in face-to-face interviews, and it is considered to be of high
quality.

3.1 Subjective assessments

The 2000 wave of LNU contains two novel questions regarding so-called recipro-
cal dependence relations in the workplace (Tåhlin 2007). The two questions ask the
respondents to assess their chances of reemployment and replaceability in the current
job:

1. How easy do you think it would be for you to get a job as good as your current
one if for some reason you had to leave your employer?

2. How easy do you think it would be for your employer to replace you if you left?

Responses to both questions are measured on an ordinal scale ranging from 1 to 5,
with an answer of “1” indicating “very difficult” and a response of “5” corresponding
to “very easy.”

Recall that in the standard job-matching framework, under the assumption of risk-
neutrality, the wage in Eq. (1) is a split between p and two pecuniary measures: the
expected outside wages of the worker and the firm. Hence, the outside optionsmeasure

Footnote 3 continued
and linear relationship between wages and the outside options and because it is a well-known framework
for analyzing the labor market.
4 The equilibrium wage expression in Hall and Milgrom (2008) includes an outside option term scaled
by the probability of a wage bargain breakdown. The authors argue that when this breakdown parameter
equals 1, their model is reduced to the standard job-matching model with a Nash bargain, whereas when
this breakdown parameter equals 0, the wage bargaining process is completely separate from the outside
option. For their numerical simulations, the authors set the value equal to 0.0055, making the impact of the
outside option in practice negligible for wages.
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the utility each side gains if either one of them quits the bargaining process and returns
to searching. The two LNU questions do not measure the utility of such a scenario;
instead they ask the respondent to evaluate how easy it is for each side to return to
the labor market and form another match. However, since the outside option of the
worker is a function of the probability that a worker can find a job, then question 1)
can be thought of as a subjective job-arrival rate, and since the outside option of the
firm is a function of the probability that a firm can fill a vacancy, then question 2) can
be thought of as a subjective rate at which vacancies are filled. If questions 1) and 2)
are indeed measures of these rates, they can be used as proxies for outside options.5

In general, answering what subjective assessments measure is a tricky task; see
Hamermesh (2004) for a discussion of the use of subjective outcomes in economics.
On the one hand, the subjective measures used in this study could measure the true
job-arrival rate of the respondent or the true vacancy-filling rate of the respondent’s
employer. In that case, we would expect them to correlate with predictors of true reem-
ployment or replaceability. For example, if it is costly for workers to move among
employers due to geographic location, we would expect the worker to have worse
chances of finding as good a job. In that case, we would expect geographic location to
correlate with that subjective assessment. On the other hand, because the assessments
are subjective, they might be colored by idiosyncrasies of a respondent’s personality,
such as confidence. In that case, we would not expect observables to explain much
of variation in the two LNU questions. Anticipating the results, I find that the varia-
tion contained in subjective assessments is a mix of both of these explanations: The
questions are both correlated with observables in expected ways, but much of the
variation remains unexplained. I return to the discussion regarding the meaning of the
two subjective questions in Sect. 6 of the paper.

3.2 Summary statistics

Table 1 shows the variation in the two variables of interest, abbreviated as “Ease of
finding as good a job” and “Ease of being replaced.”6 A detailed description of the
variables is in “Appendix 2.”

In the top panel (panel A) of Table 1, we see that the majority of answers to the
subjective assessments are concentrated around the categories “fairly difficult” and
“not particularly difficult.”7

5 Note that I assume that the job-arrival rate and the vacancy-filling rate vary between workers and their
employers, while the remaining factors do not. Instead, in the standard job-matching model the transition
probabilities are the same for all workers and firms, workers and firms are ex-ante identical, and the model
predicts a single wage. Albrecht and Vroman (2002) study a standard job-matching model that generates
worker and firm heterogeneity in wages and outside options by allowing for differences in skills among the
workers and differences in job requirements demanded by the firms.
6 The 2000 wave of LNU includes 5,142 individuals, of who 2,973 report a positive wage. I keep “prime-
aged” workers, aged 25–54, and I drop self-employed workers and those employed in farming. The analysis
sample consists of 1787 observations.
7 Pearson’s χ2 test statistic for the hypothesis that the columns and rows in Table 1 are independent has
a p value of 0, suggesting that they are not independent. Cohen’s kappa coefficient of agreement between
these ordinal variables equals 0.0217, suggesting only slight “agreement” between the two measures.
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The lower two panels of Table 1 (panel B and C) show the distribution of answers
to “Ease of finding as good a job” and “Ease of being replaced” separately for men
and women. Noticeably, a higher percentage of men than women think they would be
either very difficult or fairly difficult to replace. Women are more likely than men to
think that finding as good a job would be fairly difficult.

Table 2 presents the summary statistics. Because there are relatively few observa-
tions per each category, in order to increase the statistical power of the analysis, I
convert the two subjective questions into binary indicators: “Easy to find as good a
job” and “Easy to be replaced.” Each binary indicator equals one if the respondent has
answered “fairly easy” or “very easy” and zero if the respondent has answered “very
difficult,” “fairly difficult,” or “not particularly difficult.” In Table 11, in the appendix,
I present results with alternative definitions of binary indicators. Table 2 shows that
about one-third of the sample thinks it would be easy for them to find as good a job,
but about 14% think it would be easy to be replaced by their employer.

Figure 1 presents the distribution of the logarithm of wages for each answer to
“Easy to find as good a job” (Panel A) and “Easy to be replaced” (Panel B).

4 Empirical models

In order to understand what explains the variation in the subjective assessments, I
begin by estimating a generalized ordered logit, where I regress each of the subjective
questions on a vector of observables. This model relaxes the assumption that the
coefficients on explanatory variables are constant for the different categorical outcomes
and hence nests the standard ordered logit as a special case.

Next, I turn to estimating regressions describing the association between the sub-
jective questions and wages. Consider this model where the log of wages is regressed
on the two subjective binary indicators, and a vector of observables, x:

logw = α + β1 Easy to find as good a job+ β2 Easy to be replaced+ x′
θ + ε,

where easy to find as good a job is a dummy that equals one if the respondent answered
“fairly easy” or “very easy” and zero otherwise and easy to be replaced is a dummy that
equals one if the respondent answered “fairly easy” or “very easy” and zero otherwise.

The standard job-matching model predicts β1-coefficient to be positive and β2-
coefficient to be negative because wages are assumed to be set through a Nash bargain
with threat points set to outside options. In contrast, Hall andMilgrom’s (2008)match-
ing model predicts that β1 and β2 are, in practice, close to zero because of the limited
influence that outside options exert on the threat points. In other words, the predic-
tion of the standard job-matching model is that the β1-coefficient and β2-coefficient
will be economically large and statistically significant, while the prediction of the
Hall–Milgrom model predicts an economically small, although statistically relevant
relationship. To judge whether a point estimate is economically large, I compare the
results to the estimates of returns to schooling estimated for Sweden. I discuss these
estimates further in Sect. 5.2.
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Table 2 Descriptive statistics

Variable Mean SD Min Max

Outcome variables

Wage (SEK/h) 121.67 62.16 46.46 1732.1

Ease of finding as good a job (1–5) 2.88 1.2 1 5

Ease of being replaced (1–5) 2.46 0.99 1 5

Easy to find as good a job (0–1) 0.32 0.47 0 1

Easy to be replaced (0–1) 0.14 0.34 0 1

Controls

Years of education/100 0.13 0.03 0.04 0.27

Years of experience/100 0.19 0.09 0 0.4

Years of tenure/100 0.1 0.09 0 0.4

Employer-provided training in last 12 months (0–1) 0.54 0.5 0 1

Private sector (0–1) 0.58 0.49 0 1

Woman (0–1) 0.48 0.5 0 1

Married (0–1) 0.59 0.49 0 1

Union member (0–1) 0.84 0.36 0 1

Unemployed in 1999? (0–1) 0.06 0.23 0 1

No. of times switched industry in past 8 years 1.15 1.62 0 7

Physical capabilities index (1–4) 1.19 0.62 1 4

Socioeconomic status (SES)

Unskilled blue-collar worker 0.21

Skilled blue-collar worker 0.18

Skilled blue-collar worker, a supervisor 0.15

White-collar worker 0.26

“Higher-level” white-collar worker 0.20

Region of residence

Stockholm 0.19

Middle-sized cities 0.38

Southern urban area 0.17

Northern urban area 0.05

Northern rural area 0.05

Gothenburg 0.10

Malmö 0.05

Number of observations 1787

Source: Swedish Level of Living Survey (LNU), 2000

In order to use the subjective questions to contrast these two models in a wage
regression, one has to account for differences in human capital. This is because differ-
ences in human capital are likely to influence the answers to the subjective responses.
To do so, I control for the vector x, which consists of measures of human capital,
such as years of education, labor market experience, employer-provided training, and
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Fig. 1 Histograms of the logarithm of wages for each subjective measure (converted to a binary indicator)

tenure. Furthermore, I control for worker heterogeneity by including socioeconomic
category of the respondent, sector of employment, union membership, whether the
respondent has been unemployed in the last year, and the number of times the respon-
dent has switched industries where he or she was employed since the last wave of
LNU. I estimate separate models for men and women.
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In order to interpret β1 and β2 as causal estimates, the identifying assumption is
that, conditional on x, the two subjective dummies are uncorrelated with the regression
error term, ε, which is not likely to hold. For example, the way a respondent assesses
his or her labor market prospects could reflect personality traits, such as ambition,
which is typically unobserved by the researcher. Suppose that ambition correlates
positively with wage and with the ease of finding as good a job, but negatively with
the ease becoming replaced. In this case, the resulting coefficients will overstate the
magnitude of the true β1- and β2-parameters. Therefore, the OLS estimates of β1
and β2 provide an upper bound of the effect of outside options on wages. Since the
subjective questions were only asked in the 2000 wave of LNU, this study cannot
use within-person variation to identify β1 and β2 and is therefore best interpreted as
descriptive.8

5 Results

In this section, I first discuss the results from the ordered outcome models. Next, I turn
to estimating the relationship between the subjective assessments and wages.

5.1 The determinants of subjective assessments

Table 3 presents the coefficients from two generalized ordered logits, estimated sep-
arately for men and for women, for the outcome variable “Ease of finding as good
a job” on a set of covariates. Table 4 also presents the coefficients from two gener-
alized ordered logits, estimated separately for men and for women, for the outcome
variable “Ease of being replaced” on a set of covariates.9 I begin by focusing on how
the variable education correlates with the subjective measures in Table 3 and 4. Then,
I highlight other interesting patterns in Tables 3 and 4.

Table 3 presents four models, numbered (1) through (4), where model (1) contrasts
the category “very difficult” with the remaining categories, model (2) contrasts the
categories “very difficult” and “fairly difficult” with the remaining categories, model
(3) contrasts the categories “very difficult,”“fairly difficult, ” and “not particularly dif-

8 Ideally, one would have instrumental variables (IVs) to correct for the endogeneity in the two subjective
measures. To be valid, such IVs would have to affect wages only through the effect they have on the
respondents’ subjective assessments. In order to construct such instruments, I calculated average region-
by-industry responses to each of the two subjective questions, using the rationale that the conditions in the
labor market may affect an individual’s wage through the effect they have on the respondent outside options.
Unfortunately, the first-stage in the two-stage least squares regressions was relatively weak (F-statistic on
the excluded instruments <10). These results are available from the author.
9 Themore standard ordered logit imposes the “parallel-regression assumption,”which, in effect, constraints
the coefficients on the covariates to be constant across the ordered categorical outcomes. The test of this
assumption showed that in particular for the outcome variable “Ease of finding as good a job,” the human
capital variables (in particular, years of education, employer-provided training, and tenure) reported p
values that were close to or less than 0.05; for the other ordered outcome, “Ease of being replaced,” the test
generated fewer low p values; I conducted the test using the “brant” command in Stata. This suggests that,
at least for the human capital covariates, the data might be better described by a generalized ordered logit.
I include estimates from a standard ordered logit in the appendix, see Table 7.
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ficult” with the remaining categories, and model (4) contrasts “very difficult,”“fairly
difficult, ” “not particularly difficult,” and “fairly easy” with the category “very easy.”
Hence, the baseline category of the dependent variable goes from the most pessimistic
to more optimistic. A positive coefficient on a covariate, for example, years of educa-
tion, shows that respondents with more years of education are more likely to report to
be in a higher category of “Ease of finding as good a job.”

Table 3 reveals interesting differences across the four models between men and
women for years of education. For men, the strongest correlations with respect to
years of education are observed at the most extreme assessments. Hence, in model
(1), an additional year of education is positively correlated with the probability that
a respondent reports a higher category of “Ease of finding as good a job” than “very
difficult.” At the other extreme, model (4) shows that an additional year of education
is negatively correlated with the probability that the respondent reports that it is “very
easy” to find as good a job, comparedwith all the other categories. This perhaps reflects
a level of overconfidence of men who report the likelihood of reemployment as “very
easy.” For models (2) and (3), the correlation with respect to years of education is
positive, but not statistically different from zero.

Forwomen, the association between years of education and “Ease of finding as good
a job” is different. First, the associations are positive in all of the models, although
not precise in model (4). Hence, for women, an additional year of education is almost
always positively correlated with the probability that she reports a higher category of
ease of finding as good a job.

When comparing the associations with respect to education between men and
women, it appears that, by and large, the regressions for women are the most sim-
ilar to model (1) for men, which is a model that compares whether education matters
for the ease of reemployment in the lowest end of the scale of the self-reported ordered
outcome. Recall that Table 1 shows that, compared to men, women are more likely to
perceive their chances of finding as good a job more pessimistically and they deem the
employers’ chances of replacing them with an equivalent worker as greater than men.
Together, this perceived weaker labor market standing could indicate that women face
a higher degree of monopsony power than men (see Hirsch et al. 2010; Ransom and
Sims 2010, and Ransom and Lambson 2011), but it could also indicate that women
systematically undervalue their position in the labor market.

Table 4 presents the coefficients from two generalized ordered logits, estimated
separately for men and for women, for the outcome variable “Ease of being replaced.”
For men, all of the models show that an additional year of education is positively
correlated with the ease of being replaced, but this relationship is only statistically
significant in model (4). This pattern is puzzling and different when compared with
the estimates for women, where the coefficients have the expected negative sign. For
women, except for model (4), an additional year of education correlates negatively
with the ease of being replaced.10

10 As a robustness check, I also estimated two linear models. In the first model, I rescaled the dependent
categorical variable so that amarginal change in a regressor can be interpreted as a standard deviation change
in the subjective assessment; Praag and Ferrer-i-Carbonell (2006) call this the “probit-adaptedOLS” (POLS)
model. Second, I use the 0–1 variables “Easy the find as good a job” and “Easy to be replaced” and estimate
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With respect to the other covariates, the following patterns emerge in Tables 3 and
4. For both men and women, having an additional year of tenure is often associated
with subjectively perceived fewer chances of finding as good a job, but there is lit-
tle correlation with how easy it is to replace a worker with more tenure. For both
men and women, a higher socioeconomic status (relative to the reference category,
unskilled blue-collar worker) correlates positively with the ease of finding as good a
job, while negatively with the ease of being replaced. This is not surprising as socioe-
conomic status in part reflects skills. Note, however, that not all of these coefficients
are individually statistically different from zero.

In Table 3, working in the private sector tends to correlate positively with the “Ease
of finding as good a job” for men, but negatively for women. In Table 4, there is
no statistically significant correlation between private sector and the “Ease of being
replaced.” For both men and women, living anywhere outside of Stockholm tends to
correlate negatively with how easy it is to find as good a job but also with how easy it
is to be replaced. Having been unemployed in the previous year correlates negatively
with the “Ease of finding as good as job,” and positively with the “Ease of being
replaced,” although the coefficients are often imprecise. Being in worse health, i.e.,
scoring higher on the index of physical capabilities, tends to correlate positively with
the ease of being replaced.

Overall, many of the associations have the expected sign, providing an indirect val-
idation of the subjective assessments. These patterns are discussed further in Sect. 6.
The differences in howmen and women perceive their reemployment and replaceabil-
ity provides further rationale for looking separately at how the subjective questions
correlate with wages for men and women.

5.2 Wage regressions

Having established these results, one would like to know if and to what extent the
subjective assessments relate to wages. I begin by regressing the logarithm of wages
on the binary indicators “Easy to find as good a job” and “Easy to be replaced.” In
Table 5, columns numbered (1) show results, separately formen andwomen, estimated
by regressing log wages on the subjective dummies and a constant. Across the OLS
regressions, the β1-coefficients have a positive sign, while the β2-coefficients have a
negative sign.11

Columns numbered (2) additionally controls for human capital variables and other
observables and is the preferred OLS specification. For men, controlling for these
variables leads to the coefficients on both subjective questions to diminish in absolute

Footnote 10 continued
linear probability models (LPM). The take-away from the POLS models (in Table 8) and the LPMs (in
Table 9) is very similar to that from the standard ordered logit from Table 7, but not surprisingly, the LPM
explains less variation than the POLS model.
11 Table 10 presents results where log wages have been regressed on the full set of categorical subjective
assessments. Similarly to Table 5, the coefficients on “Ease of finding as good a job” are mostly positive and
the coefficients on “Ease of being replaced” are negative, but there is often not enough power to precisely
estimate individual coefficients on the categorical variables.
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Table 5 Estimated wage equations with workers’ subjective assessments converted to binary indicators:
estimates for men and women

Model (1) (2) (1) (2)

Men Women

OLS OLS OLS OLS

Covariates

Easy to find as good a job 0.063*** 0.045** 0.095*** 0.063***

(0.024) (0.018) (0.021) (0.016)

Easy to be replaced −0.146*** −0.023 −0.164*** −0.035**

(0.028) (0.023) (0.020) (0.017)

Human capital

Education (years)/100 −1.462 1.848

(2.501) (1.471)

Education sq./100 0.153 −0.003

(0.093) (0.053)

Experience (years)/100 2.454*** 1.436***

(0.364) (0.345)

Experience sq./100 −0.044*** −0.022**

(0.009) (0.008)

Tenure (years)/100 0.346 0.043

(0.344) (0.287)

Tenure sq./100 −0.005 −0.001

(0.010) (0.009)

Employer-provided training 0.033* 0.072***

(0.019) (0.014)

Other controls

Married 0.007 −0.016

(0.016) (0.015)

Union member −0.101*** −0.020

(0.029) (0.027)

Private sector 0.157*** 0.128***

(0.020) (0.016)

Unemployed in 1999? −0.005 −0.008

(0.036) (0.027)

No. of times switched industry −0.023*** −0.010*

(0.007) (0.005)
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Table 5 continued

Model (1) (2) (1) (2)

Men Women

OLS OLS OLS OLS

SES dummies? No Yes No Yes

Constant 4.827*** 4.266*** 4.639*** 4.032***

(0.015) (0.165) (0.011) (0.107)

p valuea 0 0.0261 0 0

R2 0.025 0.464 0.075 0.471

Observations 923 923 864 864

Dependent variable: logarithm of wages. Robust standard errors are in parentheses (*** p < 0.01; **
p < 0.05; *p < 0.1). The regressions use survey sampling weights
a p value from an F test of whether the coefficient on “Easy to find as good a job” and the coefficient on
“Easy to be replaced ” equal zero

value and lose precision, which is indicative of subjective assessments in part being
proxies for human capital. Hence, for men, in column (2), the β1-coefficient changes
from 0.063 to 0.045, while the β2-coefficient changes even more: from −0.146 to
−0.023 but loses precision. For women, the coefficients in column (2) also diminish
in absolute value (from 0.095 to 0.063 for the β1-coefficient and from −0.164 to
−0.035 for the β2-coefficient), but remain individually predictive of wages.12 Note
that when I pool men andwomen and estimate themodel in column (2) where I interact
all of the coefficients with gender, the male-female differences with respect to “Easy
to find as good a job” and “Easy to be replaced” are not statistically significant.

It is informative to evaluate themagnitudeof the coefficients of interest in the context
of Swedish data. According to Björklund (2000), the typical estimate in aMincer wage
regression yields that the return to an additional year of schooling in Sweden is about
2–4%, which is relatively small and in part due to the compressed Swedish wage
distribution. Hence, in the context of the Swedish labor market, the coefficients on
“Easy to find as good a job” and “Easy to be replaced” are economically meaningful.
This suggests that outside options may matter for wages.

5.3 Quantile wage regressions

In order to seewhat can be further learned about the correlations of the binary indicators
with wages at points of the log-wage distribution other than the mean, in Table 6, I
estimate quantile regressions for men and women. All of the regressions use the same
specification as the OLS model (2) in Table 5.

12 In Table 11, in the appendix, I present log-wage regressions where each binary indicator instead equals
one if the respondent has answered “fairly easy,” “very easy” or “not particularly difficult” and zero if the
respondent has answered “very difficult” or “fairly difficult.” Defining the variables this way makes the
β1-coefficient and β2-coefficient lose precision for men when I control for respondent characteristics. For
women, the β1-coefficient remains significant and positive but the β2-coefficient also loses precision.
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For men, the coefficient on “Easy to find as good a job” matters the most at the
upper distribution of wages; see columns (5)–(8). Also, for men, the coefficient on
“Easy to be replaced” is never statistically different from zero. For women, both the
β1-coefficient and the β2-coefficient correlate the strongest at the top of the wage
distribution; see column (18). Note, however, that when I pool men and women and
interact all of the coefficients with gender, the male-female difference in the β1-and
β2-coefficients is not statistically significant.

6 Discussion

The standard job-matching model predicts that, in addition to aggregate factors, the
worker’s outside option depends on the probability of finding a new job, while the
employer’s outside option depends on the probability that an employer fills a vacancy.
Therefore, we would expect that the “true” outside options of both the worker and
the firm to depend on factors such as geographic location, gender, human capital and
socioeconomic status, all of which turn out to be predictive of the two subjective
questions. In particular, the estimates from the ordered logits in Tables 3 and 4 show
that, for women, the better-educated report the greatest ease in finding equivalent
employment, while at the same time they report being less easy to replace. For men,
the link between education and the subjective assessments is less clear. At the same
time, according to Table 1, women perceive their position in the labor market to be
weaker than men.13

How do these correlations compare to Swedish labor market statistics? Björklund
et al. (2000, chapter 8) discuss the cross-sectional variation in the Swedish unem-
ployment rate in the late 1990s. They highlight that the unemployment rate tends to
decrease with the level of education and age (or labor market experience), that it is
low in Stockholm and the highest in northern Sweden, and, at that time, it was slightly
lower for women than for men. Hence, possibly with the exception of the unemploy-
ment rate being lower for women than for men, the correlations from Tables 3 and 4
show that the subjective perceptions of reemployment correlate similarly to how the
unemployment rate varies by groups. This provides some validation for the interpre-
tation that the subjective measures are picking up the true ease of reemployment and
replaceability.

That observables help to explain the variation in the two subjective measures is also
evident from the goodness of fit. Hence, the explained variation in the “probit-adapted
OLS” regression using “Ease of finding as good a job” as an outcome yields an R2 of
about 11–16% and the regression using “Ease of being replaced” as an outcome yields
an R2 of about 10%; see Table 8. Note also that slightly more variation is explained
in the regressions for women than in the regressions for men.

It is, nevertheless, possible that the unexplained variation in the subjective questions
could reflect unobserved personality traits, such as a general attitude to life and suc-

13 Also when I pool men and women and estimate ordered logits for the two subjective measures, the
coefficients on the indicator for a female indicate that, conditional on other observables, women are more
likely to report worse chances of reemployment and higher chances of becoming replaced.
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cess. The latter explanationmight explain some of the difference between the observed
unemployment rates and how men and women approach answering subjective assess-
ments. Perhaps women are less confident or have a different locus of control, which
leads them to answer the questions less confidently? Even if the subjective ease of
reemployment and replaceability do not reflect “true” reemployment and replaceabil-
ity, the subjective perceptions of a weaker labor market standing may have an effect
on wages. This could happen if the perceived weaker labor market standing affects
how women bargain over wages.

Turning to the wage regressions, the estimates in Tables 5 and 6 show that wages
correlate positively with the ease of reemployment and negatively with the ease of
replaceability. When controlling for other covariates, the predictive power of the sub-
jective questions diminishes, but they remain jointly predictive of wages.

At a first glance, the point estimates in Tables 5 and 6 may suggest that the sub-
jective questions matter more for women’s wages at the mean and at other points
of the wage distribution. Assuming that bargaining does take place in Sweden, then,
conditional on women viewing their outside options as weaker, this would imply that
women might bargain less successfully, which may lead to a “self-fulfilling” gender
pay gap. Säve-Söderbergh (2007)—who finds that Swedish women are equally likely
to initiate a wage bargain as men but are less successful in obtaining a higher wage—
lends empirical support to this interpretation. The evidence in favor of this finding,
is, however, mixed. On the one hand, the β1- and β2-coefficients from model (2) in
Table 5 are not different across men and women at conventional levels of statistical
significance. On the other hand, in Table 11, which uses an alternative definition of
“Easy to find as good a job” and “Easy to be replaced,” the β1-coefficient from model
(2) in Table 11 is statistically different for men and women.

If the two subjective questions are measures of the outside option of the worker
and the outside option of the employer, then the results in Tables 5 and 6 show that
there is a statistical link between wages and outside options, as predicted by the
standard job-matching model. Taking this interpretation at face value and assuming
that bargaining does occur on the Swedish labor market, the results imply that the
process for how wages are set is described by the Nash bargain. An interesting task
for future research would be to conduct a survey getting directly at this. This could be
done by, for example, asking respondents both about self-perceived outside options
as well as asking the specific “How was your wage determined?” questions that Hall
and Krueger (2010, 2012) asked.

Establishing the link between outside options and wages has broader implications.
In the job-matching model, the dependency of wages on outside options has implica-
tions for the unemployment rate. If policymakers increase unemployment benefits, the
standard job-matchingmodel predicts an increase in unemployment. In this model, the
responsiveness of the unemployment rate to unemployment benefits depends, how-
ever, on how responsive wages are to workers’ outside options. Again, if taken at face
value, the results show that wages do respond to outside options.
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7 Summary

This paper seeks to understand the heterogeneity in the answers to two novel questions
of workers’ assessments of their labor market opportunities. The first asked respon-
dents about their perceived chances of finding a job as good as the current one, and
the second asked about their employers’ chances of finding a replacement. I study the
determinants of these questions and whether they correlate with wages. I interpret the
subjective measures as perceived outside options and interpret the wage regressions
through the lens of the standard job-matching model, which predicts wages to depend
on outside options.

Descriptive correlations between the subjective questions and respondent charac-
teristics show that, for women, there is a positive correlation between more education
and the self-reported ease of finding as good a job. The results also indicate a neg-
ative relationship between these human capital measures and the difficulty in being
replaced by the employer. However, the results also show that geographic location is
a statistically significant predictor of the two subjective questions.

Compared to men, women tend to view their position in the labor market as
weaker—they report more difficulty in finding as good a job and report being eas-
ier to replace than male workers. These findings suggest either a degree of employer
market power with respect to women employees, or, that women differ systematically
from men in how they answer the subjective questions.

Regression analysis reveals that wages correlate positively with the ease of finding
as good a job and negatively with the ease of becoming replaced. This relationship is
statistically significant, especially for women, and holds once I control for measures
of human capital and other respondent characteristics. These results are consistent
with the standard job-matching model, which predicts that wages depend on outside
options.

The results in this paper are best thought of as an analysis in the spirit of Bewley
(1999) andHall andKrueger (2010, 2012). These two studies surveyworkers (Hall and
Krueger) and employers (Bewley) about their experienceswithwage negotiations. The
broader aim of their research is to inform labor economists about the empirical basis
for the wage-setting behavior commonly assumed in labor market models. Hence,
the subjective outside option-wage association reported in this paper, complemented
by evidence on individual-level wage bargaining in Sweden (Säve-Söderbergh 2007),
lends suggestive support for the wage-determination process described by the standard
job-matching model.

Appendix 1: Outside options

In this section, I derive the expressions for the outside options in the standard job-
matching model. Consider the asset value of employing a worker, where J is the value
of the firm with a worker, V is the value of holding a vacancy, p denotes productivity,
w is the wage paid, and σ is the probability of job separation:

r J (w) = p − w − σ (J (w) − V ).
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The next equation describes the asset value for the firm of having a vacancy, where c
is the cost the firm pays to post a vacancy and q(θ) is the probability that the firm fills
a vacancy, which depends on θ , the labor market tightness:

rV = −c − q(θ)(J (w) − V ).

Analogously, for the workers we have that:

rW (w) = w − σ(W (w) −U ) and

rU = b − θq(θ)(W (w) −U ),

whereW is the value of employment andU is the value of being unemployed. θq(θ) is
the probability of finding a job, and b is the level of unemployment insurance benefits
(or the value of leisure). The wage is an outcome of an asymmetric Nash bargain
subject to the equations above:

w = argmax
ŵ≥b

(
W (ŵ) −U

)β
(J (ŵ) − V )1−β

Taking the first-order conditions, we obtain Eq. (1): w = βp + (1 − β)rU − βrV .
Solving for rU and rV gives that:

rU = (r + σ ) b + θq (θ) w
r + σ + θq (θ)

and rV = − (r + σ ) c + q (θ) (p − w)

r + σ + q (θ)
.

Appendix 2: Description of variables

Wage Gross hourly wage. Constructed from questions on gross fixed monthly and
weekly pay, bonus pay, and remuneration for inconvenient working hours, divided by
hours usually worked. (1 SEK = 7 USD.) (Survey question)
Ease of finding as good a job Answer to question, “How easy do you think it would
be for you to get a job as good as your current one if you for some reason had to leave
your employer?” 1 = very difficult, 2 = fairly difficult, 3 = not particularly difficult, 4
= fairly easy, 5 = very easy. (Survey question)
Easy to as good a job Equals one if answer to question, “How easy do you think it
would be for you to get a job as good as your current one if you for some reason had
to leave your employer?” is equal to “fairly easy” or “very easy” and zero otherwise.
(Survey question)
Ease of being replaced “How easy do you think it would be for your employer to
replace you if you left?” 1 = very difficult, 2 = fairly difficult, 3 = not particularly
difficult, 4 = fairly easy, 5 = very easy. (Survey question)
Easy to be replaced Equals one if answer to question, “How easy do you think it would
be for your employer to replace you if you left?” is equal to “fairly easy” or “very
easy” and zero otherwise. (Survey question)
Education How many years of full-time education do you have? (Survey question)
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Experience How many years altogether have you spent in gainful employment? Years
of labor market experience. (Survey question)
Tenure Years of job tenure. Calculated from the year of employment at present work.
(Survey question)
Employer-provided training Have you in the past 12 months received training during
paid work time? (Survey question)
Private Equals one if employed in the private sector. (Survey question)
Union member Equals one if a member of a trade union. (Survey question)
Woman Equals one if a woman. (Survey question)
Married Equals one if married. (Registry information)
Unemployed in 1999? Equals one if unemployed at any time during 1999. (Survey
question)
Socioeconomic status (SES) categoriesCategories: unskilled blue-collar; skilled blue-
collar; skilled blue-collar, a supervisor; white-collar; “higher-level” white-collar.
(Survey question)
No. of industry switches How many times a respondent switched 1-digit industry of
employment in the past eight years. (Registry information)
Index of physical capabilities based on questions regarding mobility (whether the
respondent can walk 100 meters without difficulties, run 100 meters without difficul-
ties, and walk up and down the stairs without difficulties). 1 = if yes to all questions,
4 = if no to all questions, 3 = if no to walk and run, but yes to walk up/down the stairs,
and 2 = if yes to walk and walk up/down the stairs, but no to run.
Region The region of residence: Stockholm; Gothenburg; Malmö; medium-sized city;
southern urban area; northern urban area; northern rural area. (Survey question)

Appendix 3: Additional results

See Tables 7, 8, 9, 10 and 11.
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