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S UMMARY

This thesis consists of three self-containing chapters studying the interactions between wealth, search effort and the labor market both theoretically and empirically.
Studying job search behavior both in unemployment and when employed is important to increase our understanding of how the labor market works. Thus the first two
chapters of this thesis focus on how wealth and search affects unemployment durations and the design of the unemployment benefit scheme, while the third chapter
looks at on-the-job search and how wealth interacts with job-to-job mobility and
wages.
The first chapter, Unemployment Benefits: Business Cycles, Search and Savings,
sets up a theoretical search and matching model with business cycle fluctuations
inspired by Krusell, Mukoyama and Sahin (2010). In this model, I investigate how
the interaction between endogenous search and precautionary savings affects the
provision of unemployment insurance (UI). Both are important as they affect the need
for insurance through UI and have not been analyzed together in a setting similar to
the one in this chapter. Precautionary savings decreases the need for UI as individuals
are able to smooth consumption to some extend using their savings instead of the
publicly provided UI. Similarly, endogenous search effort allows the workers to affect
the probability of finding a job and thus affect the period of time in which they are
unemployed. I investigate how the model behaves with regard to the fluctuations seen
empirically and whether the interaction between search and savings is important
in this aspect. I find that the model is to some extend able to generate reasonable
fluctuations in key economic variables but similar to previous literature, the model
has problems with generating high enough fluctuations as discussed in Shimer (2005).
Next, I analyze whether changing the publicly provided unemployment benefits from
constant benefits to benefits that are business cycle dependent increases the welfare
of the workers. I find that there might be small welfare gains from making benefits
business cycle dependent, but in the model the costs of introducing such a scheme
are likely to outweigh the gains.
The second chapter, Wealth, Portfolios and Unemployment Duration (co-authored
with François Fontaine and Rune Vejlin), empirically investigates how an individual’s
financial position affects job search behaviors. We use administrative Danish data
to analyze how wealth when an unemployment spell begins affects the probability
vii
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of reemployment as well as whether there is an effect on the match quality of the
job following unemployment. We show that the decomposition of wealth between
liquid and illiquid assets and liabilities is key to understand the effects of liquidity on
job search behaviors. We find that liquid assets reduce the probability of becoming
re-employed but that liquid liabilities and the illiquid wealth components have no
significant effect. We set up a job search model where individuals simultaneously
save and borrow and show that search effort is a monotonically decreasing function
of assets but not a monotonically increasing function of debt. The results from our
model are consistent with our empirical analysis, that liquid assets matter for the
reemployment probability, but liquid liabilities do not have a significant effect. We
do not find any clear patterns regarding the match quality after reemployment.
The third chapter, Job-to-Job Mobility, Wealth and Wages, empirically investigates
the interactions between wealth, job-to-job transitions and wages. Inspired by the
theory of directed search in Chaumont and Shi (2017) showing that wealth affects job
search choices, as individuals with higher wealth search for jobs with higher wages
but a lower matching probability, I use a sample of individuals beginning employment
to analyze how their job-to-job mobility and the following wages interacts with their
wealth level and the portfolio composition. As in chapter 2, I use administrative
Danish data and an individual fixed effects regression. I find a negative relationship
between liquid assets and job-to-job mobility and a positive relationship between
liquid assets and wages. This could imply that individuals with higher wealth direct
their job search towards jobs with higher wages but a lower matching probability.
On the other hand, I find that the positive association between liquid assets and
wages is dominated by a positive interaction between liquid debt and wages. Thus
the overall interaction between liquid wealth and wages is found to be negative. This
could indicate that wages are not the only important aspect for individuals when
making job-to-job transitions but that non-wage aspects are likely to be important as
well.
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D ANISH SUMMARY

Denne afhandling består af tre selvstændige kapitler, der teoretisk og empirisk analyserer sammenhænge mellem formue, søgeadfærd og arbejdsmarkedet. For at forstå
arbejdsmarkedet, er det vigtigt at forstå, hvordan individer søger, både når de er
arbejdsløse og når de er i arbejde. Derfor fokuserer de første to kapitler på, hvordan
formue og søgeadfærd påvirker længden af arbejdsløshed og hvordan vi skal indrette
dagpengesystemet. Det tredje kapitel kigger på søgeadfærd, når man er i arbejde og
på sammenhænge mellem formue, jobskifte og lønninger.
I første kapitel, Unemployment Benefits: Business Cycles, Search and Savings, opstiller jeg en teoretisk søge-matchingmodel med konjunkturafhængige dagpenge,
som er inspireret af Krusell et al. (2010). Her undersøger jeg, hvordan samspillet
mellem endogen søgeadfærd og privat opsparing påvirker niveauet af dagpengene.
Både søgeadfærd og opsparing er vigtige elementer, da de påvirker behovet for at
forsikre individerne mod arbejdsløshed. Opsparing reducerer behovet for dagpenge
som forsikring mod arbejdsløshed, da individerne til en vis grad kan bruge deres
private opsparing til at udjævne forbruget, når de er arbejdsløse. På samme måde
kan individerne vælge, hvor meget de vil søge efter et job og dermed påvirke sandsynligheden for at komme tilbage i arbejde. Jeg undersøger, om modellen kan forklare
de fluktuationer, som ses empirisk og hvorvidt interaktionen mellem søgeadfærd
og opsparing er vigtig for dette. Mine resultater viser, at modellen i nogen grad kan
generere rimelige fluktuationer i de økonomiske variable. Dog har modellen samme
problemer som den tidligere litteratur med at matche fluktuationerne, hvilket er diskuteret i Shimer (2005). Derefter analyserer jeg, om det at ændre dagpengesystemet
fra et konstant niveau til et konjunkturafhængigt dagpengeniveau øger velfærden for
individerne. Mine resultater viser, at der kan være små positive velfærdseffekter ved
at gøre dagpengene konjunkturafhængige, men omkostningerne ved at introducere
konjunkturafhængige dagpenge vil sandsynligvis overstige fordelene.
Det andet kapitel, Wealth, Portfolios and Unemployment Duration (skrevet i samarbejde med François Fontaine and Rune Vejlin), undersøger empirisk, hvordan
personlig formue påvirker søgeadfærd. Vi anvender dansk registerdata til at analysere,
hvordan formue påvirker sandsynligheden for at komme tilbage i arbejde. Derudover
undersøger vi, om formue har en effekt på kvaliteten af det job, man finder efter at have været arbejdsløs. Vi viser, at det er vigtigt at opdele formue i likvide og ikke-likvide
ix
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aktiver og passiver, da denne opdeling er nøglen til at forstå, hvordan et individs likviditet påvirker søgeadfærden. Vores resultater viser, at sandsynligheden for at komme
tilbage i arbejde er negativt påvirket af mængden af likvide aktiver, men ikke af likvide
passiver eller de ikke-likvide aktiver og passiver. For at forstå vores resultater yderligere, opstiller vi en søgemodel, hvor individerne både kan spare op og optage lån.
Modellen viser, at søgeadfærd er en monotont faldende funktion i individets aktiver,
hvorimod der ikke er nogen monoton stigende sammenhæng mellem søgeadfærden
og de likvide passiver. Resultaterne fra modellen er konsistente med vores empiriske
analyse, hvor vi finder at mængden af likvide aktiver påvirker sandsynligheden for
at komme tilbage i arbejde, hvorimod mængden af likvide passiver ikke har nogen
signifikant effekt. Vi finder ingen klare mønstre i sammenhængen mellem formuen,
når man bliver arbejdsløs og jobkvaliteten af det efterfølgende job.
Det tredje kapitel, Job-to-Job Mobility, Wealth and Wages, undersøger empirisk
sammenhængene mellem formue, jobskifte og løn. Kapitlet er inspireret af teorien
om målrettet søgeadfærd i Chaumont and Shi (2017). De viser, at formue påvirker
søgeadfærd på en måde, så individer med højere formue vælger at søge efter jobs
med højere lønninger men en lavere sandsynlighed for at få jobbet. Som i kapitel
to anvender jeg dansk registerdata til at undersøge sammenhænge mellem formue,
sandsynligheden for at skifte job og lønningerne efter et jobskifte for individer, der
begynder i arbejde. Mine resultater viser en negativ sammenhæng mellem likvide
aktiver og sandsynligheden for et jobskifte og en positiv sammenhæng mellem likvide
aktiver og lønnen efter et jobskifte. Dette kunne indikere, at individer med højere
formue vælger at søge efter jobs med højere lønninger, men hvor sandsynligheden
for at få jobbet er lavere. Derudover finder jeg, at der er en positiv sammenhæng
mellem mængden af likvide passiver og lønnen efter et jobskifte, som dominerer den
førnævnte positive sammenhæng mellem likvide aktiver og lønnen. Dette betyder, at
der er en negativ sammenhæng mellem likvid formue og lønningerne, hvilket kunne
indikere, at lønnen ikke er det eneste, som individerne vægter, når de skifter job.
Andre aspekter end lønnen er sandsynligvis også vigtige, når individer vælger, hvilke
jobs de søger.
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CHAPTER

U NEMPLOYMENT B ENEFITS :
B USINESS C YCLES , S EARCH AND S AVINGS
Janne Nyborg Jensen
Aarhus University

Abstract
The design of unemployment insurance (UI) schemes has long been debated. Central
to the discussion is the balancing of two forces; the insurance provided by UI and
the incentive problems it creates. This paper analyzes whether introducing business
cycle dependent unemployment benefits will increase the welfare of the workers. I
set up a model featuring a frictional labor market and incomplete financial markets.
The workers have the possibility to partially self-insure and to decide on how much
search effort to provide when unemployed. Both are important as they affect the need
for insurance through UI and have not been analyzed together in a setting similar to
the one in this paper. I characterize how the economy behaves and analyze the effect
of implementing business cycle dependent unemployment benefits. I find that there
might be small welfare gains for the workers from making unemployment insurance
business cycle dependent both when benefits are pro- and countercyclical.
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1.1 Introduction
Unemployment insurance (UI) is an important tool to insure risk-averse workers
against income fluctuations. But how the UI scheme is designed varies across countries. In most countries UI is constant across the business cycle but in e.g. the US and
Canada UI varies with the state of the economy. In Canada, the benefit duration is
extended during recessions according to pre-determined rules whereas in the US,
recessions may trigger discretionary changes. Whether there are welfare gains from
introducing business cycle dependencies into the UI scheme as is done in the US
and Canada is an open question.
While UI insures the workers against the loss of income if becoming unemployed,
the provision of UI also affects the incentives to search for a job. This well-known
trade-off between insurance and incentives has been debated for a long time but
the question of whether this trade-off is business cycle dependent has arisen as
well. Consumption smoothing across the cycle favors an increase of the benefit level
in recessions but increasing the benefit level generally decreases the incentives for
the unemployed to provide search effort and as search effort is unobservable, this
could worsen the moral hazard problem of providing UI. If the moral hazard problem
depends on the business cycle, it might be possible to improve the welfare of the
workers by making UI business cycle dependent. But if the welfare improvements
are negligible, the administrative costs of implementing such a scheme are likely to
outweigh the gains in terms of slightly increased welfare.
In this paper I analyze the implementation of business cycle dependent unemployment benefits and analyze whether it is welfare improving for the workers to
move from an economy with constant benefits to alternative economies where benefits depend on the business cycle. I do not attempt to characterize the optimal UI
scheme but instead I analyze whether it is possible to improve an existing UI system with constant benefits by making the benefit level business cycle dependent.
Some key components of the model are the choice of search effort of the workers
and their possibility to self-insure partly through savings. Both of these components
are likely to affect whether UI should be business cycle dependent. Search effort is
key in addressing the moral hazard problems of providing UI and the possibility of
self-insuring through savings decreases the need for publicly provided UI. These two
components are likely to interact and both search effort and private savings might be
business cycle dependent.
Even though there are possible interactions between the endogenous search effort
and private savings, most papers include only one or the other. One strand of the
literature investigates the cyclical properties of UI in general equilibrium models
including endogenous search effort. Most of these papers conclude on the design
of the optimal UI system given their model specifications. This is the case in e.g.
Mitman and Rabinovich (2015), Moyen and Stähler (2014) and Andersen and Svarer
(2011) who reach different conclusions regarding the optimal UI system. Mitman and
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Rabinovich (2015) find optimal UI to have a non-monotonic path where benefits rise
when there is a fall in productivity and then fall below the pre-recession level during
the recovery of the economy. Moyen and Stähler (2014) look at both the US and the
European labor market and find that benefits in the US should be countercyclical
whereas they should be procyclical in Europe. Andersen and Svarer (2011) conclude
that search is countercyclical and thus optimal benefits should be the same. As
can be seen from the above, no consensus has arisen on the cyclicality of benefits.
Furthermore, none of these models include private savings but this is important as
savings and UI are substitutes with respect to insuring against income losses as is
shown in Vejlin (2017).
Private savings is a key component in the models of Abdulkadiroglu, Kuruscu
and Sahin (2002) and Krusell et al. (2010). Abdulkadiroglu et al. (2002) show that it
can be inefficient to implement a UI scheme that is deemed optimal without taking
the possibility of self-insurance into account and Krusell et al. (2010) find that the
gain of making UI business cycle dependent is likely to be small as the workers are
able to self-insure to a very large degree. This is confirmed in Kristoffersen (2012)
who analyzes the cyclical properties of UI more thoroughly finding both procyclical
and countercyclical UI to increase welfare but the effects are small. These papers do
not endogenize search effort and thus the workers are not able to adjust their search
effort in response to changes in the benefit level.
The two strands of the literature mentioned above do not look at the interaction of endogenous search and private savings but this is likely to be important as
they are both components of the individual decision problem. In this paper, I include the two in a general equilibrium model building on the work of Krusell et al.
(2010). The model combines the Bewley-Huggett-Aiyagari model1 with the DiamondMortensen-Pissarides search-matcing framework2 into a general equilibrium model
with business cycles, wealth heterogeneity and endogenous unemployment and
vacancy creation. I find that the interaction of endogenous search effort and precautionary savings do indeed affect the movements of key economic variables and the
wealth distributions of the workers. When search is endogenous, the fluctuations in
the key variables are closer to the empirical fluctuations and the wealth distribution
features a larger number of workers close to the borrowing constraint. The interaction
of search and savings thus proves important but the model still lacks more features to
match the empirical facts. I analyze whether the welfare of the workers is improved in
an economy where benefits are business cycle dependent instead of constant across
the cycle and find small positive effects. Both a pro- and countercyclical UI scheme
is preferred by the workers compared to the constant benefit scheme. Part of the
explanation for this result could be that the model is not able to perfectly replicate the
distribution of wealth seen in the data. Furthermore, when comparing the different
1 See Bewley (undated), Huggett (1993) and Aiyagari (1994).
2 See e.g. Diamond (1981), Pissarides (1985) and Mortensen and Pissarides (1994).
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economies I do not investigate the transition dynamics when implementing the new
policy. Both of these issues increases the need for more research to understand the
nature of business cycle dependent benefits more thoroughly.
The paper proceeds as follows. Section 1.2 sets up the model. Sections 1.3.1 to 1.3.4
state the equilibrium, specify the functional forms used in the numerical solution
and define the UI scheme and the welfare measure used. Next, the computational
method is outlined in Section 1.3.5 and the calibration of the model is discussed in
Section 1.3.6. The results from solving the model numerically are shown in Section
1.4. First, the full model with endogenous search and precautionary savings but a
constant benefit level is presented in Section 1.4.1. Section 1.4.2 then investigates
how the inclusion of endogenous search has affected the model. In the remainder of
the paper attention is turned to introducing business cycle dependent benefits and
analyzing the welfare effects of this. Finally, Section 1.5 concludes.

1.2 Model
The model presented here is extending the work of Krusell et al. (2010), particularly
by including endogenous search effort. The workers thus choose their search effort
and decide how much to self-insure through savings. Time is discrete and aggregate
productivity z is assumed to take on two values, z = b in bad periods and z = g in good
periods, where g > b > 0. Next period variables are denoted by a prime. Aggregate
productivity follows a first-order Markov process and the probability of moving from
state z to state z 0 is given by πzz 0 ∈ [0, 1].

1.2.1 Matching
The labor market has a DMP search-matching set-up, where a matching friction
creates the possibility for unemployment and vacancies to coexist. The number of
matches between unemployed workers and vacant jobs each period is determined
by the aggregate matching function, m(ŝ, v), where ŝ is aggregate search given by
R∞
ŝ = a s(a; z, S) f u (a)d a, where s(a; z, S) is the search effort of an unemployed worker,
S is the joint distribution of assets and employment status across the workers and
f u (a) is the population of unemployed workers with assets a. Market tightness is
defined as θ = v/ŝ, i.e. the number of vacancies to the amount of aggregate search. If
the number of vacant jobs increases, market tightness increases as well, meaning that
there is a relative abundance of vacancies to aggregate search. Similarly, if aggregate
search effort of the unemployed increases, market tightness decreases.
Given labor market tightness, the job finding rate per unit of search effort is given
as
m(ŝ, v)
λw =
= m(1, θ)
ŝ
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w
where ∂λ
∂θ > 0. The individual unemployed worker with search effort s(a; z, S) receives job offers from firms at rate s(a; z, S)λw = s(a; z, S)m(θ, 1). Thus it is easier for
individuals to find jobs when there are many vacancies compared to the amount of
aggregate search. The job filling rate for the firm is given as

λf =

m(ŝ, v)
= m(θ −1 , 1)
v

∂λ f

where ∂θ < 0, meaning that the higher the number of vacancies compared to aggregate search, the more difficult it is for firms to find workers.
The law of motion for the unemployment rate is given by
u 0 = (1 − λw s̄)u + σ(1 − u)

(1.1)

where s̄ = ŝ/u is average search and u 0 is unemployment in the next period. Existing
matches are destroyed at the exogenous rate σ ∈ (0, 1).3

1.2.2 Asset structure
Agents can hold two types of assets, capital k used in production and equity x, which
is a claim for aggregate profits. There is no market for insuring against idiosyncratic
employment shocks, but holding the two types of assets gives the workers access
to incomplete self-insurance. As mentioned in the previous subsection, the joint
distribution of assets and employment status across the workers is denoted by S.
Furthermore, the aggregate state in the next period, S 0 is determined in the current
period (z, S), i.e. S 0 = Ω(z, S). This is because the distribution of assets and the employment status of the individuals in the next period are both determined in the
current period. For assets, the distribution in the next period is given by the asset
accumulations and portfolio choice decisions in this period. Also the employment
status in the next period is given in this period, as it follows from the law of motion
for aggregate unemployment from Equation (1.1).
The total asset holdings of an individual worker, a, are given by
a ≡ [1 + r (z, S) − δ]k + [p(z, S) + d (z, S)]x
where δ is the depreciation rate of capital, r (z, S) is the interest rate, p(z, S) is the
equity price and d (z, S) is the dividend.
Following Krusell et al. (2010), I assume that there are two Arrow securities, where
each of these provides one unit of the consumption good in one of the states and
nothing in the other. An investment firm is introduced to combine capital and equity
to create these securities, see Section 1.2.6. Let Q z 0 (z, S) be the price of an Arrow
3 In this paper, the job destruction rate is assumed to be constant following Krusell et al. (2010). More
realistically, the job destruction rate could be assumed to be business cycle dependent but this would
probably not affect main conclusions. Whether this is the case is left for future research.
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security that provides one unit of the consumption good if the next state is z 0 . From
the no-arbitrage condition, the following must hold
Q g (z, S)(1 + r (g , S 0 ) − δ) +Q b (z, S)(1 + r (b, S 0 ) − δ) = 1

(1.2)

£
¤
£
¤
p(z, S) = Q g (z, S) p(g , S 0 ) + d (g , S 0 ) +Q b (z, S) p(b, S 0 ) + d (b, S 0 )

(1.3)

and
because the returns on capital and equity can be tracked perfectly by investing in the
Arrow securities.

1.2.3 Workers
The measure of workers is normalized to one. A worker can either be unemployed
and searching for a job or employed and not searching, i.e. no on-the-job search.
An employed worker receives a wage w and an unemployed worker receives unemployment benefits h. The workers face an exogenous borrowing constraint at a and
are heterogeneous in their employment status and asset holdings. Labor supply is
assumed to be exogenous.
1.2.3.1 Unemployed workers
Let a z0 0 be the worker’s demand for an Arrow security that provides one unit of the
consumption good in the next period if the state in the next period is z 0 . The value of
being unemployed is given by
U (a, s; z, S) = u(c) − e(s(a; z, S))
³
´
£
+ β πzg (1 − λw s(a; z, S))U (a g0 ; g , S 0 ) + λw s(a; z, S)W (a g0 ; g , S 0 )
³
´¤
+ πzb (1 − λw s(a; z, S))U (a b0 ; b, S 0 ) + λw s(a; z, S)W (a b0 ; b, S 0 )
(1.4)
where c is the consumption level, u(·) is an increasing and strictly concave instantaneous utility function, e(·) is a strictly convex cost function of search effort, s(a; z, S) is
individual search effort, β ∈ (0, 1) is the discount factor, λw is the job finding probability, U (a, s(a; z, S); z, S) is the value of being unemployed and W (a; z, S) is the value of
being employed. The utility of an unemployed worker consists of the instantaneous
utility of consumption minus the cost of providing search effort. Furthermore, with
probability πzg , the next period is good and the worker either remains unemployed
with probability (1 − λw s(a; z, S)) and receives utility U (a b0 ; b, S 0 ) in the next period
or finds a job with probability λw s(a; z, S), receiving utility W (a g0 ; g , S 0 ) in the next
period. With probability πzb the next period is bad and the worker either remains
unemployed with utility U (a b0 ; b, S 0 ) or finds a job and gets utility W (a b0 ; b, S 0 ). The
budget constraint for the unemployed worker is given as
c +Q g (z, S)a g0 +Q b (z, S)a b0 = a + h
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i.e. income of the unemployed is the asset level a plus the unemployment benefit h.
This income is used for consumption and to buy Arrow securities a g0 and a b0 at prices
Q g and Q b .
The unemployed worker maximizes (1.4) subject to the budget constraint and
S 0 = Ω(z, S) and a i0 ≥ a for i = {g , b}. The choice variables of the unemployed are a g0 ,
a b0 and s z . The solution to the optimization problem is given by the decision rules
0

ψuz (a; z, S) for assets in the next period z 0 = {g , b} and the decision rule for search,
ψs (a; z, S).
1.2.3.2 Employed workers

The value of being employed is
³
´
£
W̃ (w, a; z, S) = u(c) + β πzg σU (a g0 ; g , S 0 ) + (1 − σ)W (a g0 ; g , S 0 )
³
´¤
+ πzb σU (a b0 ; b, S 0 ) + (1 − σ)W (a b0 ; b, S 0 )

(1.5)

given the wage w. As for the unemployed worker, the employed worker receives an
instantaneous utility of consumption. Depending on the realization of the aggregate
state in the next period, the employed worker either becomes unemployed with
probability σ and receives utility U (a g0 ; g , S 0 ) in the next period if the next period
is good or U (a b0 ; b, S 0 ) if the next period is bad or the worker remains employed
with probability (1 − σ) and receives utility W (a g0 ; g , S 0 ) if the next period is good or
W (a b0 ; b, S 0 ) if the next period is bad.
The budget constraint of the employed worker is given as
c +Q g (z, S)a g0 +Q b (z, S)a b0 = a + w
i.e. income of the employed is the asset level a plus the wage w, which is used for
consumption and to buy Arrow securities a g0 and a b0 .
Taking the wage determination into account and denoting the wage function
w = ω(a; z, S), the following holds
W (a; z, S) = W̃ (ω(a; z, S), a; z, S)
0

Let the decision rule for a z0 0 be ψ̃ez (w, a; z, S) and define
0

0

ψez (a; z, S) = ψ̃ez (ω(a; z, S), a; z, S)
The employed worker maximizes (1.5) subject to the budget constraint and S 0 =
Ω(z, S) and a i0 ≥ a for i = {g , b}. The choice variables of the employed are a g0 and a b0 .
0

The solution to the optimization problem is given by the decision rules ψ̃ez (w, a; z, S)
for assets in the next period, where z 0 = {g , b}.
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1.2.4 Firms
Each firm consists of a single job and if it is unmatched to a worker, the firm can post
a vacancy at a cost of ξ. The value of a vacancy is given by
"
#
Z
∞

V (z, S) = −ξ +Q g (z, S) (1 − λ f )V (g , S 0 ) + λ f
"
0

+Q b (z, S) (1 − λ f )V (b, S ) + λ f

a

Z

∞
a

g

J (ψu (x; z, S); g , S 0 )d Λ0 (x)

#
J (ψbu (x; z, S); b, S 0 )d Λ0 (x)

where ξ is the vacancy cost, λ f is the job filling probability, J (a; z, S) is the value of a
matched job taking the wage determination into account and
Z a
s(x; z, S) f u (x, S)
dx
Λ0 (a) =
u
s̄
ā
where s̄ = ŝ/u is the average search effort and f u (a, S) is the population of unemployed workers with assets a. Λ0 captures the fact that the unemployed workers
search with different intensities depending on their asset level. An unemployed
worker searching twice as hard will thus meet a firm with twice the rate compared to
another unemployed worker (Vejlin, 2017). Because of free entry, firms post vacancies
until V (z, S) = 0. Note, that the firm discounts future values by the Arrow security
prices. This is not entirely correct, as only the unconstrained consumers discount
future states by this value. Due to the market incompleteness here, intertemporal
marginal rates of substitution do not equalize across households and equity holders
therefore do not agree on firm policies. However, this discounting is used following
Krusell et al. (2010) who argues that in equilibrium, there is not many constrained
workers and thus this discrepancy does not matter much here.4
Turning to the value of a filled job, a matched firm employing a worker with assets
a rents capital from the workers at the rental rate r (z, S) and pays the wage w to the
worker. The value of a filled job for a given wage w is
h
i
g
J˜(w, a; z, S) = π̃(w; z, S) +Q g (z, S) σV (g , S 0 ) + (1 − σ)J (ψ̃e (w, a; z, S); g , S 0 )
h
i
+Q b (z, S) σV (b, S 0 ) + (1 − σ)J (ψ̃be (w, a; z, S); b, S 0 )

where the flow profit π̃(w; z, S) is given by
π̃(w; z, S) = max zF (k) − r (z, S)k − w
k

where zF (k) is the production function.5
4 In a more realistic setting where more workers are constrained in equilibrium the discounting of
future values by the firm is likely to matter more.
5 The function F (k) is increasing and strictly concave in k
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The first order condition is r (z, S) = zF 0 (k) and in equilibrium, the capital stock
per job is k̃ = k̂/(1 − u), where k̂ is the aggregate capital stock. The equilibrium profit
is thus given by
π(a; z, S) = zF (k̃) − r (z, S)k̃ − ω(a; z, S)
The dividend is given as the total profits minus the total vacancy costs of all firms
in the economy, i.e.
Z
d (z, S) =

π(a; z, S) f e (a; S)d a − ξv

where f e (a; S) is the population of employed workers with assets a.
Given the wage function, the following holds:
J (a; z, S) = J˜(w, a; z, S)

1.2.5 Wage determination
When an unemployed worker and a vacancy are matched, the wage is set through
Nash bargaining. The wage paid to a worker with assets a is determined by
h
iγ h
i1−γ
max W̃ (ω(a; z, S), a; z, S) −U (a, s; z, S)
J˜(w, a; z, S) − V (z, S)
w

where γ ∈ (0, 1) is the bargaining power of the worker. It is assumed that there is
no commitment, i.e. wages are re-negotiated each period. The solution to the Nash
bargaining problem is given as the wage function w = ω(a; z, S). Note that the wage
depends on the assets of the worker. This is because the asset holding of the worker
affects the outside option and the outside option is thus different for workers with
different levels of assets. Furthermore, the wages are set each period and no commitment is possible. The dependence of wages on individual assets is probably not
very realistic and could be problematic. For example, workers with low amounts of
assets have a lower value of being unemployed. This means that the outside option in
the bargaining process for workers with low asset holdings is worse than for workers
with higher asset holdings resulting in firms bargaining for a lower wage for the first
type of workers. Thus asset holdings are likely to be too high. However, setting wages
through Nash bargaining implies tractability of the wage setting process. Alternative
wage setting strategies could be followed, e.g. constant wages or wage posting but
whether this affects the conclusions of this paper is left for future research.

1.2.6 Investment firm
I assume that there are competitive investment firms selling contingency claims to
consumers by rearranging capital and equity. Asset market clearing requires
Z
Z
0
0
ψez (a; z, S) f e (a; S)d a+ ψuz (a; z, S) f u (a; S)d a = (1+r (z 0 , S 0 )−δ)k̂ 0 +p(z 0 , S 0 )+d (z 0 , S 0 )
for each z 0 . Furthermore, the no-arbitrage conditions in equation (1.2) and (1.3) have
to hold.
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1.2.7 Government
The government provides unemployment insurance to the unemployed. These benefits can either be constant across the business cycle (the benchmark) or they can be
business cycle dependent. The unemployment benefit is financed by a lump-sum
tax on all consumers. I start by assuming that the public budget has to balance every
period, i.e.
T = uh
so that the total tax revenue equals the total public expenditures.

1.3 Solving the model
The previous section defined the model and this section continues by setting up the
tools needed to solve the model. First the recursive equilibrium is defined and then
the functional forms are specified. Afterwards, the chosen UI scheme and welfare
measure is explained and finally the computational algorithm and the calibration are
outlined.

1.3.1 Equilibrium
The full definition of the recursive equilibrium can be seen in Appendix A.1. Overall,
the recursive equilibrium consists of:
• Value functions: W̃ (w, a; z, S), J˜(w, a; z, S), W (a; z, S), J (a; z, S), U (a, s; z, S),
V (z, S)
0

0

• Decision rules for asset holdings and search: ψ̃ez (w, a; z, S), ψez (a; z, S),
0
ψuz (a; z, S) and ψs (a; z, S)
• Prices: r (z, S), p(z, S), Q g (z, S), Q b (z, S), w(a; z, S)
• Vacancy: v(z, S)
• Matching probabilities: λ f (z, S), λw (z, S)
• Dividends: d (z, S)
• Law of motion for the aggregate state in the next period: S 0 = Ω(z, S)
which satisfy the worker and firm optimizations, the free entry condition, the clearing of the asset markets, the matching and the Nash bargaining. Furthermore, for
consistency, the transition function Ω(z, S) must be consistent with λw , σ and the
0
0
worker’s decicion rules, ψez (a; z, S), ψuz (a; z, S) and ψs (a; z, S).
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1.3.2 Functional specifications
The model cannot be solved analytically. In order of solving it numerically, it is
necessary to specify functional forms for the utility function, u(c), the function for
the disutility of search effort, e(s), the production function and the matching function,
m(ŝ i , v i ).
The utility function is given as
u(c) = log(c)
implicitly implying that the coefficient of relative risk aversion is 1, consistent with
labor supply behaviour (Chetty, 2006).
The disutility from search is specified as in Christensen, Lentz, Mortensen, Neumann and Werwatz (2005)
s 1+1/ρ
e(s) = ζ
1 + 1/ρ
where ζ is a scaling function and ρ > 0 ensures strict convexity.
The production function is given as a standard Cobb-Douglas production function
zF (k) = zk α
Finally, the matching function is given as
m(ŝ, v) = χŝ η v 1−η

(1.6)

where η ∈ (0, 1) is the matching elasticity and χ > 0 is the matching function constant.

1.3.3 Unemployment insurance scheme
Following Kristoffersen (2012), I assume that the level of unemployment benefits
depends linearly on aggregate productivity:
h = h̄ + φz

z − z̄
z̄

where z̄ is the average aggregate productivity, h̄ is the unemployment benefit when
aggregate productivity is equal to its average, φz is the policy choice variable that
determines the degree of business cycle dependence. If φ is positive, then benefits
are procyclical and vice versa. If φz = 0 then UI is constant, i.e. not dependent on
the business cycle. The benchmark economy is given as the constant UI case, where
φz = 0 and thus h = h̄.

1.3.4 Welfare measure
To analyze the welfare effects of making the unemployment benefits business cycle
dependent, I need to take into account that the effect for each worker depends on
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the workers employment and asset position. To be able to take this into account, I
consider the experiment of moving an individual and its asset level and employment
status from the benchmark economy to an economy with a different policy variable
φz . The welfare gain given by µ can then be calculated according to6
"
#
"
#
∞
∞
X
X
t
t
E0
β l og ((1 + µ)c t ) = E 0
β l og (cˆt )
t =0

t =0

where c t is consumption in the benchmark case and cˆt is consumption under the
alternative policy, where the asset level and employment status is given by the benchmark case. If µ > 0 then the individual is better off under the alternative policy, while
µ < 0 means that the individual is harmed by being moved to an economy with the
alternative policy variable. Using this welfare measure, which has also been used
by both Krusell et al. (2010) and Kristoffersen (2012), instead of e.g. a Utilitarian
welfare measure, gives the possibility to investigate the welfare effect for every individual in the benchmark economy and not just the mean welfare.7 Hence, I can
both analyze whether the individuals overall experience a gain in welfare from the
alternative policy and I can investigate e.g. the fraction of the individuals gaining
from the alternative policy.
Using this welfare measure, I assume that individuals are simply moved to the new
economy instead of experiencing a change in the policy in the benchmark economy.
In reality, it would occur as a change in policy, where an unexpected and permanent
change in the UI system would affect the benchmark economy. In this case, the
transition from the constant UI to the business cycle dependent UI would mean
that the transition dynamics should be taken into account as e.g. unemployment
and the capital stock do not adjust immediately when the policy reform takes place.
Mukoyama (2013) includes transition dynamics in a model similar to the one in this
paper but without business cycles and shows that the effects from doing this are
important for the analysis. Including transition dynamics into the model in this paper
is interesting and is left for future research. Even though the transition dynamics
are not included, the results from the welfare analysis will shed light on the effect of
making unemployment insurance business cycle dependent when comparing the
economies with different UI policies.

1.3.5 Computation
The computational procedure builds on the paper by Krusell and Smith (1998) which
is further expanded in Krusell et al. (2010). In this paper I extent it to be able to handle
h
i
6 The welfare gain, µ, can be found as µ = exp[(V̂ − V )(1 − β)] − 1, where V̂ = E P∞ βt l og (cˆ ) and
t
0
t
=0
hP
i
t
V = E0 ∞
t =0 β l og ((1 + µ)c t ) .
7 Using a Utilitarian welfare measure, where mean welfare for each policy is given as
R

R
W (a; z, S) f e (a; S)d a + U (a, s; z, S) f u (a; S)d a, shows similar patterns. Hence, results are only shown
for the welfare measure described above.
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endogenous search as well.
To solve the model I follow Krusell and Smith (1998) and assume that the workers
have bounded rational beliefs about the evolution of the aggregate state. This is the
case, if the concept of "approximate aggregation" holds. Approximate aggregation
means that the workers do not need to now the entire distributions of e.g. assets and
employment to predict future variables. Instead the workers only need to forecast a
small set of statistics. For example, to predict the aggregate capital stock in the next
period, k̄ 0 , the workers do not need to have full information but instead simplify this
using a log-linear function of (z, k̄, u), which are all known.8
The numerical solution of the model uses a detailed algorithm that can be found
in Appendix A.2. The main steps are the following (using z = g for illustration)
1. Assume a law of motion for the aggregate capital stock, i.e. I assume that k̄ 0 is
a log-linear function of (z, k̄, u). Furthermore, assume that θ, p, d and Q g are
functions of (z, k̄, u) and guess on coefficients of the prediction rules.
2. Calculate u 0 from Equation (1.1).
3. Calculate Q b from Equation (1.2) by using Q g from Step 1.9
4. Perform the individual optimization and use Nash bargaining to determine
wages.
5. Simulate the economy using the results from the above steps and generate
data on k̄, θ, p, d and Q g .10 Check whether the data is consistent with the
predictions from Step 1. Iterate until the prediction rules converge.
After having solved the model using the algorithm above, which is based on the
assumption that the "approximate aggregation" holds, I check whether the above
beliefs were correct. Both Krusell et al. (2010) and Kristoffersen (2012) find that these
prediction rules are highly accurate with R 2 above 0.99 for all equations and small
forecasting and prediction errors. I find similar results. The law of motion for the
aggregate capital stock for the benchmark case of constant UI across the cycle is given
by:
log k̄ 0 = 0.0660 + 0.9818k̄ − 0.0040u + 0.0442z

(R 2 = 0.9999992)

(1.7)

The R 2 is above 0.999999 which means that k̄ 0 is predicted very accurately by the
workers.
8 The same is assumed to hold for this period’s θ, p, d and Q or Q depending on the current period.
g
b
9 If the state is bad, then the prediction rule for Q is assumed in Step 1 and Q is calculated from
g
b

Equation (1.2) in this step.
10 Using the decision rules, the behavior of a large number of workers is simulated. From this it is
possible to derive the aggregate behavior.
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Furthermore, the prediction rules for the other aggregate variables are given by:
log θ = −2.2849 + 0.5495k̄ + 0.0028u + 0.8157z

(R 2 = 0.9999729)

log(p + d ) = −1.3094 + 0.3857k̄ − 0.0702u + 0.5958z

(R 2 = 0.9999989)

logQ g = −0.0089 + 0.9159 log Q̃ g + 0.0007k̄ + 0.00002u

(R 2 = 0.9999995)

logQ b = 0.0150 + 1.1412 log Q̃ b − 0.0012k̄ − 0.00004u

(R 2 = 0.9999997)

Again, all equations have a high R 2 (all are above 0.9999), which indicates that the
left hand side variables can be almost perfectly explained using only the right hand
side variables. Thus approximate aggregation seems to hold in this model and the
workers can approximately predict the future values of the variables very well.

1.3.6 Calibration
I will calibrate the model to match certain features of the US economy. Following
Krusell et al. (2010), the period is chosen to be six weeks. The parameters α, δ and β
are calibrated to match the following: A capital share of 0.3, an investment-output ratio of 0.2 and an annual rate of return on capital of 0.04. The lower limit on borrowing
is set to a = 0, i.e. the workers cannot borrow.
The productivity level is either b = 0.98 or g = 1.02 and following Krusell et al.
(2010) the average duration of a boom or a recession is two years, which corresponds
to 16 periods in the model. This implies that the transition probability is πbb = πg g =
0.9375 and furthermore, πbg = 1 − πbb and πg b = 1 − πg g .11
The matching parameters are calibrated following Shimer (2005). The job separation rate is set to σ = 0.0512 . The functional form of the matching function is given in
Equation (1.6). Shimer (2005) targets a market tightness of θ = 1 which in this setting
implies setting χ = 0.59. Furthermore, the flow cost of a vacancy is set to ξ = 0.96 to
make θ = 1 satisfy the free-entry condition for posting vacancies. Following Shimer
(2005) the elasticity of the matching function and the bargaining parameter are equal
following the Hosios efficiency condition, i.e. η = γ = 0.72.13
The parameters in the disutility from search are set to ζ = ρ = 1 implying that the
disutility from search is given by e(s) = 21 s 2 as in Vejlin (2017).
The benefit level in the benchmark case is set to h = 0.99 corresponding to 44% of
the average wage.

11 The value of 0.9375 follows from 1/(1 − π ) = 1/(1 − π ) = 16 ⇒ π
gg
bb
bb = πg g = 0.9375
12 Shimer (2005) finds a monthly separation rate of 0.034
13 The Hosios condition does not guarantee efficiency in this setting though. This would be the case if
the utility function was linear. Similar conditions would hold, if the utility function was concave and the
asset markets were complete. Neither is the case in this paper.
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1.4 Results
This section presents the results from the numerical optimization of the model. First,
the results from the full model with constant benefits across the cycle are discussed.
Then I turn to describing how the full model looks like compared to a model with
exogenous search effort of the unemployed workers. Finally, the last two sections
investigate what happens when benefits in the full model are allowed to be business
cycle dependent and how that affects the welfare of the workers.

1.4.1 A model with endogenous search and precautionary savings
This section investigates the full model where search is endogenous and individuals are deciding on how much savings to accumulate. Unemployment benefits are
constant across the business cycle, i.e. there is only one benefit level. Table 1.1 shows
how key statistics behave in this model.
Table 1.1: Summary statistics for the full model with constant UI

mean
∆g

z
1.0000
2.00%

u
0.0799
-1.45%

v
0.0785
1.88%

θ
1.0105
1.93%

s̄
0.9725
1.40%

k̂
65.9964
0.55%

w̄
2.2373
2.18%

mean
∆g

T
0.0791
-1.45%

RR
0.4223
-2.19%

p
1.6142
1.38%

d
0.0081
26.04%

r
0.0151
1.70%

ŷ
3.2400
2.26%

ĉ
2.5655
1.24%

Note: mean is the unconditional mean (0.5(x̄ g + x̄ b )), where x̄ z is the average across state z. ∆g
is the percentage deviation from the unconditional mean across good states and by definition,
∆g = ∆b . u is unemployment, v is vacancies, θ is labor market tightness, s̄ is search effort, k̂
h

t
is aggregate capital, w̄ is the average wage, T is lump-sum tax, RR = w̄−T
is the replacement
rate, p is the equity price, d is dividends, r is the interest rate, ŷ = zF (k̂)(1 − u) − ξv is aggregate
output (net of vacancy costs) and ĉ is aggregate consumption.

The key economic variables move as expected. The average unemployment rate
is 7.99% and moves countercyclically. When the economy is in a good state, unemployment is lower and vice versa and the correlation between unemployment and
productivity is cor r (z, u) = −0.85. As is well-known, this type of models have some
problems in matching the fluctuations in e.g. unemployment and vacancies that are
seen in the data (see Shimer (2005)). The same is true here. In the baseline model
with constant UI shown in the table, the unemployment rate fluctuates between
7.88% in the good state and 8.11% in the bad state. Vacancy creation and labor market
tightness (θ = v/ŝ) are both procyclical and the correlation between vacancy creation
and unemployment is cor r (u, v) = −0.63, which is slightly lower than what Shimer
(2005) finds for the US for the time period 1951-2003. Average search, s̄, is procyclical
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and the average search effort level is 0.97. In the good state, the average search is
0.99, while it is a bit lower in the bad state, where it is 0.96. This implies that unemployed workers are searching more when the state is good than when the state is bad.
This enhances the countercyclicality of the unemployment rate, as the conditions
for finding a job in a boom are better (vacancy creation is higher) and furthermore
the workers search harder for a job. This suggests that the distortions from having
an unemployment insurance system depends on the state of the economy as well.
Another aspect of including both endogenous search and precautionary savings into
the model is that the workers choose different search levels dependent on their asset
level. Workers with higher asset levels choose to search less, as they are able to smooth
consumption using their savings, while workers with lower asset levels are searching
harder to regain a job to regain their consumption level.
Average wages are procyclical while the replacement rate is countercyclical meaning that the benefits when unemployed relative to the average wage when employed
is higher when the state is bad than when the state is good. The lump-sum tax is also
countercyclical which is due to the balanced budget requirement. In recessions more
people are unemployed and receive UI and this increase in the provision of UI needs
to be financed.
Looking at the equity price and dividends, it can be seen that both are procyclical.
Especially dividends are highly procyclical and varies a lot across the cycle. Aggregate
output, ŷ, and aggregate consumption, ĉ, are procyclical and aggregate output varies
more than aggregate consumption. The fact that aggregate consumption is not too
affected by the business cycle means that the workers seem to be able to smooth
consumption to some extent.
Figure 1.1 shows the distribution of employed and unemployed workers for each
wealth level. As can be seen, the distributions are right-skewed. Average wages are
equal to 2.24, i.e. one unit on the horizontal axis is equal to approximately 44.5% of
average wages. The greatest mass of workers is around 18 for both employed and
unemployed workers meaning that they have savings corresponding to 12 months
of wages.14 However, a lot of workers have higher savings and fewer workers have
very low savings. Approximately half of both the employed and unemployed workers
have savings corresponding to 3 years of wages and 5% of workers have savings
corresponding to more than 8 years of wages. The amount of individuals close to the
borrowing constraint is too low compared to what have been found empirically.15
Intuitively, having fewer workers close to the borrowing constraint would imply that
14 The period is 6 weeks, i.e. the monthly wage is equal to 2.24·4 ≈ 1.49. Having a wealth of 18 thus
6

18
corresponds to 1.49
≈ 12 months of wage earnings.
15 See e.g Krusell and Smith (1998) stating that data shows that the poorest 20 percent of the population
have about zero wealth on average, whereas the richest 5 percent of the population hold roughly half of
all the wealth. Mukoyama (2013) shows that in a model without business cycles and endogenous search,
this can be solved by constructing a model in which each worker faces a risk of losing all wealth overnight.
With this addition, more workers are close to the borrowing constraint. The main results in the paper are
qualitatively robust to including this. Whether this is also the case for this paper is an open question.
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Figure 1.1: Wealth distribution, full model

Note: The distribution of employed and unemployed workers for different asset levels. The
distributions are showed for 500 periods of the simulation explained in Section 1.3.5 and
Appendix A.1, point 3 ’Simulation’.

UI becomes less important as a means of insuring against unemployment, as workers
are already able to self-insure through savings to a larger extent than what is seen
in the data. This suggests that the effects of introducing business cycle dependent
unemployment benefits in this model might be smaller than what would be the case
if more workers were constrained in their ability to use savings for precautionary
reasons. In the model presented in this paper with an endogenous capital formation,
workers do not only hold assets for precautionary reasons. This could be one of the
reasons for the high amount of savings held by the workers. The paper by Vejlin (2017)
shows that when only the precautionary savings motive is present, workers will hold
less assets. In his model where the interest rate is exogenous and the workers choose
search effort and private savings endogenously, optimal UI is close to zero as even a
small amount of savings (2-3 times the monthly wage) is enough for the workers to
self-insure almost perfectly. I will return to this in Section 1.4.4.
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1.4.2 Does endogenous search matter
Turning to the question of whether it matters to allow for both endogenous search
and private savings, Figure 1.2 shows the sample paths for some of the key economic
variables for the model with and without endogenous search and Table 1.2 shows the
corresponding values.
Figure 1.2: Sample paths of key variables, full model and exogenous search model

Note: The sample paths are shown for selected variables from Table 1.2 for 500 periods of the
simulation. The full model includes both endogenous search and savings. ’Exo search’ is the
full model but with exogenous search effort.

The mean of the unemployment rate is approximately the same in the two models
but the fluctuations are larger when search is endogenous, i.e. the variability of the
unemployment rate across the two states is larger. For vacancies, I also see larger
fluctuations but a slightly lower mean when the workers are allowed to choose how
much search effort to provide. In the model with endogenous search effort, workers
are able to affect their job finding probability by searching harder and as is seen
in the table, the average search level is procyclical, i.e. the unemployed workers
search harder when the state is good. This combined with the higher number of
vacancies results in a lower unemployment rate in the good state. When search effort
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is exogenous, the workers are not able to increase their job finding probability by
increasing their search effort. Unemployment is thus less countercyclical.
Table 1.2: Averages of key economic variables for the model with and without endogenous
search

Benchmark
Exo search

u
0,0799
-1,45%
0,0799
-0,40%

v
0,0785
1,88%
0,0786
1,53%

θ
1,0105
1,93%
1,0118
1,94%

s̄
0,9725
1,40%
0,9725
0,00%

k̂
65,996
0,55%
66,006
0,54%

w̄
2,2373
2,18%
2,2373
2,11%

T
0,0791
-1,45%
0,0791
-0,40%

RR
0,4223
-2,19%
0,4223
-2,16%

d
0,0081
26,04%
0,0081
29,94%

ŷ
3,2400
2,26%
3,2401
2,20%

ĉ
2,5655
1,24%
2,5650
1,24%

Note: Results for the full model and the model with exogenous search. mean is the unconditional mean (0.5(x̄ g + x̄ b )). ∆g is the percentage deviation from the unconditional mean across
good states. u is unemployment, v is vacancies, θ is labor market tightness, s̄ is search effort, k̂
h

t
is aggregate capital, w̄ is the average wage, T is lump-sum tax, RR = w̄−T
is the replacement
rate, p is the equity price, d is dividends, r is the interest rate, ŷ = zF (k̂)(1 − u) − ξv is aggregate
output (net of vacancy costs) and ĉ is aggregate consumption.

As can be seen in the bottom two graphs, the means of aggregate capital and
aggregate output are slightly lower in the model with endogenous search, but the
fluctuations of both these variables are quite similar across the two models. The same
is true for labor market thightness, θ. Aggregate consumption is a little bit higher
in the model where the workers choose their search effort but the fluctuations are
similar, i.e. it seems like workers are able to smooth consumption both with and
without endogenous search effort.
The wealth distribution is also affected when search is exogenous which can be
seen in Figure 1.3. The figure shows the distribution of wealth for the employed in
the top graph and for the unemployed in the bottom graph. The blue line replicates
the results for the benchmark model from Figure 1.1 whereas the red line shows the
results for the model without endogenous search.
The model with exogenous search has a lower fraction of the population at the
lower wealth levels. When search is endogenous, the workers have the possibility to
affect the job finding probability by searching more when unemployed. Thus they do
not need to hold as much savings as they are able to affect, at least to some extent,
the possibility of becoming employed. This results in a wealth distribution with a
higher fraction of workers at the lower wealth levels compared to the model with
exogenous search. Including endogenous search thus make predictions from the
model regarding the wealth distribution closer to what is seen in the data but it is
not enough to replicate the empirical wealth distributions. To get closer to the data,
the model would need to include more features, e.g. the possibility of the individual
losing all its wealth overnight which is then redistributed to the other workers as in
Mukoyama (2013) or introducing heterogeneity in the discount factor could also help.
Another option that could be worth exploring would be to introduce different degrees
of liquidity. The paper by Kaplan, Violante and Weidner (2014) discusses the concept
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Figure 1.3: Wealth distribution with and without endogenous search

Note: The distribution of employed and unemployed workers for different asset levels. The
distributions are showed for 500 periods of the simulation explained in Section 1.3.5 and
Appendix A.1, point 3 ’Simulation’. Results are shown for the full model and the model with
exogenous search.

of wealthy hand-to-mouth workers who hold positive amounts of illiquid wealth but
has no liquid wealth and thus acts as hand-to-mouth workers. Separating assets in
the model into a liquid and an illiquid part which cannot be used for precautionary
savings could drive the share of constrained workers (where constrained refers to
being constrained in liquid asset holdings) closer to the empirical counterpart. These
different ideas to make the wealth distribution closer to data is left for future research.
In the remainder of the paper, I will focus on the full model where the interaction
between providing search effort and deciding on how many assets to hold is present
as this is the one that resembles the empirical facts the best.

1.4.3 Business cycle dependent unemployment benefits
I now explore the full model further. This section investigates the results from the
numerical optimization when the benefit level depends on the business cycle.
How the key economic variables behave can be seen in Table 1.3 and Figure 1.4.
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The benchmark model has a constant benefit level equal to 0.99. The table shows
the results for different degrees of pro- and countercyclicality in the benefit level. As
explained in Section 1.3.3, φz is the policy choice variable that determines the degree
of business cycle dependence. If φz is positive, then benefits are procyclical and vice
versa. If φz = 0 then UI is constant.16
Table 1.3: Averages of key economic variables for different degrees of cyclicality in benefit
levels
φz
−2.00
0.00
2.00

z
mean
∆g
mean
∆g
mean
∆g

u
0.0800
-2.62%
0.0799
-1.45%
0.0799
-0.28%

v
0.0785
3.15%
0.0785
1.88%
0.0786
0.61%

θ
1.0104
3.14%
1.0105
1.93%
1.0105
0.72%

s̄
0.9723
2.62%
0.9725
1.40%
0.9728
0.18%

k̂
65.997
0.56%
65.996
0.55%
65.982
0.54%

w̄
2.2372
2.14%
2.2372
2.18%
2.2371
2.22%

T
0.0793
-6.65%
0.0791
-1.45%
0.0791
3.76%

RR
0.4227
-6.27%
0.4223
-2.19%
0.4219
1.90%

d
0.0081
46.64%
0.0081
25.95%
0.0081
5.33%

ŷ
3.2400
2.31%
3.2400
2.26%
3.2398
2.22%

ĉ
2.5654
1.25%
2.5655
1.24%
2.5655
1.23%

Note: Results for the full model with different degrees of cyclical benefits. φz is the policy
variable. If φz < 0 then UI is countercyclical, if φz > 0 then UI is procyclical. mean is the
unconditional mean (0.5(x̄ g + x̄ b )). ∆g is the percentage deviation from the unconditional
mean across good states. u is unemployment, v is vacancies, θ is labor market tightness, s̄ is
h

t
search effort, k̂ is aggregate capital, w̄ is the average wage, T is lump-sum tax, RR = w̄−T
is the
replacement rate, p is the equity price, d is dividends, r is the interest rate, ŷ = zF (k̂)(1−u)−ξv
is aggregate output (net of vacancy costs) and ĉ is aggregate consumption.

Unemployment fluctuations are amplified when benefits are countercyclical. The
mean unemployment rate is approximately 8% across all specifications, but the variation across the cycle ranges from above 2.6% when benefits are rather countercyclical
(φz = −2, i.e. benefits are equal to 0.95 in the good state and 1.03 in the bad state)
to -0.34% when benefits are procyclical with φz = 2, where benefits are equal to 1.03
in the good state and 0.95 in the bad state.17 Also vacancies, labor market tightness
and average search are stabilized, when moving from countercyclical to procyclical
benefits. In all cases, average search is approximately 0.97, but the fluctuations in
average search are much higher, when benefits are countercyclical than when they
are procyclical. For φz = −2, average search is 2.56% higher in the good state than
in the bad, while for φz = 2, average search is almost equal in the good and the bad
state. The agents thus respond to the different economic environments by adjusting
their level of search effort which again affects the unemployment.
Average wages do not respond much to the changing policy, but are varying a
bit more, when benefits are procyclical whereas the cyclicality of the lump-sum tax
changes when different policy experiments are considered. This is due to the balanced
16 Benefits with φ = 2 means that the benefit is equal to h̄ + φ z−z̄ = 0.99 + 2 ∗ 1.02−1 = 1.03 in the
z
z z̄
1

good state and 0.99 − 2 ∗ 1.02−1
= 0.95 in the bad state.
1
17 In the case where φ = −2, the unemployment is equal to 7.79% in the good state and 8.21% in the
z
bad state, whereas for φz = 2 the unemployment rate is equal to 7.97% in the good state and 8.01% in the
bad state
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Figure 1.4: Sample paths of key variables when benefits are constant, procyclical or countercyclical

Note: The sample paths are shown for selected variables from Table 1.3 for 500 periods of
the simulation explained in Section 1.3.5. Results are shown for the benchmark model with
a constant benefit level, a model with procyclical benefits and a model with countercyclical
benefits.

budget requirement, making the tax countercyclical when benefits are countercyclical
and procyclical when benefits are procyclical. It is possible to have slightly procyclical
UI and countercyclical taxes (not shown) due to the increased unemployment in the
bad state. In the case where benefits are mildly procyclical, the increased need for
financing benefits for the higher amount of unemployed workers in the bad state is
counteracting the lowered benefit level in this state, making taxes countercyclical.
Looking at the replacement rate it is seen that the higher the countercyclicality
of benefits, the higher the countercyclicality of the replacement rate. This means
that when benefits are countercyclical, the income of the unemployed relative to the
employed is higher in recessions than in booms. This might enhance the procyclicality
of the search effort of the workers, as the gain from finding a job is even lower in
recessions, as the replacement rate is already high.
Aggregate capital does not change much across the different policy experiments
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and the procyclicality of aggregate capital is stable across the different degrees of
business cycle dependent unemployment benefits. The same is the case for aggregate
output and consumption. The variability of aggregate output varies from 2.31%
when φz = −2 to 2.22% when φz = 2, whereas the variability of consumption is
stable around 1.24%. On average the workers thus seem to be able to smooth their
consumption to a rather high degree, irrespective of the chosen benefit policy.
Figure 1.5 shows the wealth distributions when benefits are constant as well as
when φz = −1 and φz = 1 in which case the benefit level fluctuates between being
0.97 or 1.01 in either the good or the bad case.
Figure 1.5: Wealth distribution when benefits are constant, procyclical or countercyclical

Note: The distribution of employed and unemployed workers for different asset levels. The
distributions are showed for 500 periods of the simulation explained in Section 1.3.5 and
Appendix A.1, point 3 ’Simulation’. The results are shown for the benchmark model with
constant benefits as well as the model with pro- or countercyclical benefits.

The figure shows that the differences between the wealth distributions when
benefits are constant, pro- or countercyclical are small. But we do see that when
the benefit level is business cycle dependent, more workers are at the lower levels
of savings and fewer workers have medium levels of savings. This indicates that the
cyclical benefit level insures the workers to a higher extent as they do not need to
keep as much savings themselves. The overall patterns are quite similar across the
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different degrees of cyclility of benefits though.
This section has shown some differences in the outcomes depending on the
cyclicality of the benefit level. This indicates that there could be some gains to the
workers from the introduction of business cycle dependent benefits compared to
constant benefits across the cycle. In the next section, I investigate whether this is
the case.

1.4.4 Welfare consequences of cyclical benefits
This section looks at the gains from making benefits business cycle dependent. The
welfare gain, µ, from moving an individual and its asset level and employment status
from the benchmark economy with constant benefits to an economy with a different
policy variable φz , i.e. with different degrees of cyclical benefits, can be seen in Table
1.4. The table shows the consumption equivalent variation.
Table 1.4: Welfare consequences of different degrees of cyclical benefits
φz
-2.00

-1.00

1.00

2.00

z
mean
good
bad
mean
good
bad
mean
good
bad
mean
good
bad

overall
0.0007
-0.0017
0.0031
0.0007
-0.0005
0.0019
0.0018
0.0030
0.0006
0.0012
0.0035
-0.0012

Welfare gains (in %)
unempl
empl
uC
0.0009
0.0007
0.0022
-0.0090 -0.0011 -0.0228
0.0109
0.0024
0.0272
0.0009
0.0007
0.0035
-0.0041 -0.0002 -0.0090
0.0058
0.0016
0.0160
0.0018
0.0018
0.0031
0.0068
0.0027
0.0156
-0.0032
0.0009
-0.0094
0.0011
0.0012
0.0022
0.0110
0.0029
0.0271
-0.0089 -0.0005 -0.0227

eC
0.0022
-0.0026
0.0071
0.0034
0.0010
0.0058
0.0031
0.0055
0.0007
0.0018
0.0066
-0.0031

Fraction gaining (in %)
overall unempl
empl
100.00
100.00
100.00
21.69
0.06
23.54
90.65
99.99
89.83
60.56
63.47
60.31
32.81
2.20
35.43
90.36
100.00
89.50
100.00
100.00
100.00
99.97
100.00
99.96
57.33
3.77
62.05
74.35
70.63
74.67
95.73
100.00
95.36
29.24
0.40
31.78

Note: The table shows the welfare gain from moving the workers from the benchmark economy
with constant benefits to an alternative economy with cyclical benefits, where the degree
of cyclicality is determined by φz . If φz < 0 then UI is countercyclical, if φz > 0 then UI is
procyclical. mean is the unconditional mean (0.5(µ̄g + µ̄b )) while good and bad is the average
gain in the good and bad state respectively. uC and eC denotes the constrained unemployed
and employed, i.e. those with a binding borrowing constraint.

From Table 1.4 it can be seen that there can be gains from making benefits both
pro- and countercyclical. The largest gains in both cases occur if the benefits are not
too cyclical, i.e. for φz = −1 if benefits are countercyclical and for φz = 1 if benefits
are procyclical.18 Looking at columns 2 to 5 it is seen that both unemployed and
employed workers gain when benefits are slightly pro- or countercyclical, no matter
whether I am looking at the entire groups (columns 2 to 3) or only the constrained
18 When φ = 1 benefits are equal to 1.01 in the good state and 0.97 in the bad state.
z
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unemployed and employed (columns 4-5). If comparing the group of constrained
unemployed workers to the entire group of unemployed workers shows that it is
especially those who do not hold any assets that are affected. Intuitively, this makes
sense, as the group of constrained unemployed do not have any savings that can
help smooth consumption. Therefore, they need to rely on the UI in order of maintaining consumption during unemployment. The insurance effect of UI is thus more
important for the group of constrained unemployed than for the entire group of
unemployed. Looking at the average welfare effect for all workers, they gain from
being moved from the benchmark economy with constant benefits equal to 0.99 to
the economy where benefits fluctuate with 1% regardless of whether the benefits are
higher in the good or the bad state.
The last three columns in Table 1.4 show the fraction of the different groups, that
are gaining from being moved to the alternative economy. When φz = 1, i.e. benefits
are procyclical, all workers on average gain from being moved to the alternative
economy. In the good state, 99.97% of the workers are gaining, whereas in the bad
state only 57% of the workers are gaining from the move to the alternative economy.
This is especially due to the fact that the unemployed on average are experiencing a
loss from being moved to an economy where the benefits are lowered in recessions. As
can be seen in column 4, this loss is even higher for the constrained unemployed. In
good times, all unemployed gain and the same applies to almost all of the employed
workers. In the bad state on the other hand, less than 4% of the unemployed are
gaining while 62% of the employed are gaining. The unemployed are mainly gaining
from the procyclical benefits in the good state. Here they get a higher benefit and
enjoy a higher consumption. The employed also gain the most in the good state. This
is the case, even though they have to pay higher taxes because of the balanced budget
requirement. The reason that they are still better off in the good state is that they
enjoy higher average wages and higher consumption in this state.
There can be several reasons for why the workers prefer business cycle dependent
UI compared to the constant UI case. One reason might be that the model with
constant benefits is not ’optimal’ in the sense that it is calibrated to match features of
the US economy rather than setting the benefit level that maximizes the welfare of the
workers. Hence, the introduction of cyclical benefits in either direction might result
in the workers being better off, not because they prefer cyclical benefits but because
the cyclical benefits are closer to the optimal benefit level than the benchmark case.
Another reason that the results are ambiguous could be that, as discussed in Section
1.3.4, the calculations do not take the transition from one economy to the other where
the economies differ in their UI policy into account. By comparing the economies
instead of including the transition between these implies that the short-run effects are
neglected here. Including these could have an effect on which UI regime is preferred
by the workers.
The results also reveal that the group of constrained workers benefit even more
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from having procyclical UI compared to the average welfare gain for the entire group
of workers. As mentioned in Section 1.4.1 the group of workers close to the borrowing
constraint is too small compared to what is seen empirically. While this group is the
one that is most likely to have a high utility gain of UI, this could be one of the reasons
why the welfare gains found are so small. Workers are on average able to self-insure
to a very high degree implying that the need for publicly provided UI is small. As
discussed in Section 1.4.1, the paper by Vejlin (2017) shows that even a small amount
of private savings drives optimal UI close to zero. He recalibrates his model to one
where workers are not allowed to hold assets and finds high UI rates to be optimal,
which is a known result when private savings is excluded from the model. Thus he
concludes that it is important to include private savings when investigating the effects
of UI. This is supported by the results in Kristoffersen (2012). The main difference
between his model and the model in this paper is that I endogenize the search effort
of the workers. As a robustness check, Kristoffersen (2012) finds that the optimal
average replacement rate is around 58% when private savings are excluded whereas
the optimal average replacement rate is around 10% in his baseline model including
private savings. It would be interesting to see whether making the distribution of
assets closer to the distribution seen in the data by increasing the fraction of workers
close to the borrowing constraint would increase the welfare gains found in this paper.
As mentioned in Section 1.4.2, introducing a risk of losing all wealth or introducing
impatient workers might increase the fraction of workers who are constrained in their
borrowing. Another reason for the small welfare gains found here could be that, as
mentioned in Section 1.4.1, the model is not able to fully match the fluctuations seen
in the data. As the fluctuations in key variables in the model is small, this could make
the possible gains from better reacting to these changes smaller.
This section has shown that the welfare of the workers can be increased by introducing business cycle dependent unemployment benefits. Both pro- or countercyclical benefits achieve this and it was discussed why this might be the case and how to
further explore the reasons behind the results. Overall, the effects were found to be
small and the costs of introducing business cycle dependence in the benefit level are
likely to outweigh the gains based on the results in this paper.

1.5 Conclusion
This paper sets up a theoretical search-matching model with endogenous search and
precautionary savings. The model featured both incomplete financial markets and
a frictional labor market. The workers in the model decided on how much search
effort to provide when unemployed and how much to save when employed, i.e. it
gave the workers the possibility to affect the job finding probability as well as partially
self-insure against income loss. The model was solved numerically and calibrated to
match features of the US economy.
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The results from the full model were reasonable and the key economic variables
moved as expected. Mean unemployment was countercyclical whereas vacancy creation moved procyclically. Average search was procyclical meaning that in the model
presented in this paper, workers increased their search effort in good states where the
number of vacancies as well as the average wage was higher and decreased it in bad
states. Aggregate consumption was procyclical but the workers were able to use their
savings to smooth consumption across states to some extent. The wealth distribution
showed that there were differences in how much wealth each individual decided to
hold. Some individuals were close to the borrowing constraint, but the amount of
individuals was too low compared to what has been found empirically. This is in line
with previous research using the same kind of models, see e.g. Krusell et al. (2010)
and Kristoffersen (2012).
The full model was then compared to a model with exogenous search effort. The
workers could still decide on how many assets to hold, but were unable to affect
the job finding probability by changing their search effort. This change affected the
movement of the key variables and the fluctuations in most variables were dampened.
This implied that the features of the model did not fit as well with what is seen
empirically. The wealth distributions of the employed and unemployed workers were
also further from the empirical results when search was exogenous. The remainder of
the paper focused on the full model with both search and savings being endogenous
as this was closer to what is seen empirically even though this model did not match
the empirical facts completely. It would be beneficial to include more features into
the model that would make the fit with the data even better.
Next, I allowed the benefit level in the full model to be business cycle dependent. This did not change the means of the key variables much but it affected the
fluctuations in the variables. When the benefit level was made countercyclical, i.e.
higher in the bad state and lower in the good state compared to the constant benefit
case, the fluctuations in the key variables were increased whereas the fluctuations
were dampened when benefits were procyclical. The wealth distributions were only
slightly affected by the introduction of business cycle dependence in the benefit level.
Finally, I explored how the welfare of the workers was affected when making
the benefit level business cycle dependent. This analysis showed that overall the
workers gained from cyclical benefits, irrespective of whether benefits were pro- or
countercyclical. The same results were found in Kristoffersen (2012) who did not
take endogenous search effort into account. I found that the largest gains were seen
when making benefits slightly procyclical. Because of the chosen welfare measure, I
was able to see whether different groups of workers gained from the cyclical benefits.
It turned out that most workers preferred the economy with slightly procyclical
benefits to the benchmark economy with constant benefits. Only the unemployed
workers, especially the ones at the borrowing constraint, did not. The result that
any kind of cyclicality in the benefit level was preferred to constant benefits could
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stem from the fact that the model was not able to capture the amount of workers
at the borrowing constraint. More research is thus needed into making the model
resemble the empirical facts even closer. Furthermore, it would be interesting to take
the transitions into account as in Mukoyama, Patterson and Sahin (2014) and see
whether this will affect the results.
The results from this paper showed that the gains from making benefits cyclical
were likely to be rather small, as workers were able to self-insure to a large degree and
few were at the borrowing constraint. The results from this paper imply that the costs
of implementing a system with business cycle dependent benefits and the difficulties
in deciding on when the state is good or bad might end up outweighing the gains to
the workers.
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Appendix
A.1 Recursive Equilibrium
The recursive equilibrium consists of:
• Value functions: W̃ (w, a; z, S), J˜(w, a; z, S), W (a; z, S), J (a; z, S), U (a, s(a; z, S); z, S),
V (z, S)
0

0

0

• Decision rules for asset holdings and search: ψ̃ez (w, a; z, S), ψez (a; z, S), ψuz (a; z, S)
and ψs (a; z, S)
• Prices: r (z, S), p(z, S), Q g (z, S), Q b (z, S), w(a; z, S)
• Vacancy: v(z, S)
• Matching probability: λ f (z, S), λw (z, S)
• Dividends: d (z, S)
• Law of motion for next period aggregate state: S 0 = Ω(z, S)
which satisfy:

Worker optimization
0

0

The individual decision rules ψ̃ez (w, a; z, S), ψuz (a; z, S) and ψs (a; z, S) solve:
U (a, s; z, S) = max u(c) − e(s(a; z, S))
a g0 ,a b0 ,s z

´
³
£
+ β πzg (1 − λw s(a; z, S))U (a g0 ; g , S 0 ) + λw s(a; z, S)W (a g0 ; g , S 0 )
´¤
³
+ πzb (1 − λw s(a; z, S))U (a b0 ; b, S 0 ) + λw s(a; z, S)W (a b0 ; b, S 0 )
st. c +Q g (z, S)a g0 +Q b (z, S)a b0 = a + h
S 0 = Ω(z, S)
a i0 ≥ a

i = {g , b}

and
³
´
£
W (a; z, S) = max u(c) + β πzg σU (a g0 ; g , S 0 ) + (1 − σ)W (a g0 ; g , S 0 )
a g0 ,a b0

´¤
³
+ πzb σU (a b0 ; b, S 0 ) + (1 − σ)W (a b0 ; b, S 0 )
st. c +Q g (z, S)a g0 +Q b (z, S)a b0 = a + w
S 0 = Ω(z, S)
a i0 ≥ a

i = {g , b}
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Given the wage function, the following holds:
W (a; z, S) = W̃ (ω(a; z, S), a; z, S)
0

0

ψez (a; z, S) = ψ̃ez (ω(a; z, S), a; z, S)
Thus I have incorporated search for the unemployed by having a disutility for search
(e(s)) and letting the job finding rate depend on search (from λw to λw s(a; z, S)).

Firm optimization
The firms solve:
h
i
g
J˜(w, a; z, S) = π̃(w; z, S) +Q g (z, S) σV (g , S 0 ) + (1 − σ)J (ψ̃e (w, a; z, S); g , S 0 )
h
i
+Q b (z, S) σV (b, S 0 ) + (1 − σ)J (ψ̃be (w, a; z, S); b, S 0 )

where
π̃(w; z, S) = max zF (k) − r (z, S)k − w
k

In equilbrium, profit is given by:
π(a; z, S) = zF (k̃) − r (z, S)k̃ − ω(a; z, S)
Given the wage function, the following holds:
J (a; z, S) = J˜(w, a; z, S)
0

Given {z, S}, λ f , Q g , Q b and ψuz (a; z, S):
¸
·
Z
g
V (z, S) = −ξ +Q g (z, S) (1 − λ f )V (g , S 0 ) + λ f J (ψ̃u (x; z, S); g , S 0 )d Λ0 (x)
·
¸
Z ∞
0
b
0
+Q b (z, S) (1 − λ f )V (b, S ) + λ f
J (ψ̃u (x; z, S); b, S )d Λ0 (x)
ā

where
Λ0 (a) =

a

Z
ā

s(x; z, S) f u (x, S)
dx
s̄
u

Free entry
The number of vacancies posted, v(z, S), is consistent with firm free-entry:
V (z, S) = 0
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Asset markets clear
The following holds for each z 0 :
Z

Z
0
0
ψez (a; z, S) f e (a; S)d a+ ψuz (a; z, S) f u (a; S)d a = (1+r (z 0 , S 0 )−δ)k̄ 0 +p(z 0 , S 0 )+d (z 0 , S 0 )

Asset prices satisfy:
Q g (z, S)(1 + r (g , S 0 ) − δ) +Q b (z, S)(1 + r (b, S 0 ) − δ) = 1
and
£
¤
£
¤
p(z, S) = Q g (z, S) p(g , S 0 ) + d (g , S 0 ) +Q b (z, S) p(b, S 0 ) + d (b, S 0 )
Dividends are given by:
Z

π(a; z, S) f e (a; S)d a − ξv

d (z, S) =
k̂ satisfies:

k̃ =

k̂
1−u

and k̃ satisfies the firm’s first-order condition:
r (z, S) = zF 0 (k̃)
for given r (z, S).

Matching
The matching function is given by m(ŝ i , v i ), where ŝ i is aggregate search. Aggregate
search is given by
Z ∞
ŝ =
s(a; z, S) f u (a)d a
a

Market tightness is defined as:
θ=

v
ŝ

The job finding rate per unit of search effort is given as:
λw =

m(ŝ, v)
= m(1, θ)
ŝ

and the job filling rate is given as:
λf =

m(ŝ, v)
= m(θ −1 , 1)
v
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Nash bargaining
The wage function is determined through Nash bargaining between the firms and
the workers by solving:
h
iγ h
i1−γ
max W̃ (ω(a; z, S), a; z, S) −U (a, s; z, S)
J˜(w, a; z, S) − V (z, S)
w

where V (z, S) = 0 because of the free entry condition.

Consistency
The transition function Ω(z, S) is consistent with λw , σ and the consumer’s decicion
0
0
rules, ψez (a; z, S), ψuz (a; z, S) and ψs (a; z, S).
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A.2 Numerical Solution of the Model
This appendix is closely related to Appendix J in Krusell et al. (2010). Following Krusell
et al. (2010), I use a rather small number of grid points. This is due to the fact that the
model features a large number of state variables. I use 60 points in the a direction for
the value functions, 15 points in the a direction for the wage function, 4 points in the
k̄ and u direction. For a, I use more grid points close to zero. I use cubic splines in
the a direction and linear interpolation in the other directions.
1. Initialization
Assume a law of motion for aggregate capital:
log k̄ 0 = a 0 + a 1 k̄ + a 2 u + a 3 z

(A.1)

prediction rule for market tightness:
log θ = b 0 + b 1 k̄ + b 2 u + b 3 z

(A.2)

where u 0 can be calculated once I know θ as:
u 0 = (1 − λw s̄)u + σ(1 − u)

(A.3)

where s̄ is average search effort. Furthermore, assume prediction rules for assetprice functions:
log(p(z, k̄, u) + d (z, k̄, u)) = c 0 + c 1 k̄ + c 2 u + c 3 z
and
logQ z (z, k̄, u) =


d 0 + d 1 log Q̃ z (z, k̄, u) + d 2 k̄ + d 3 u

if z = g

e 0 + e 1 log Q̃ z (z, k̄, u) + e 2 k̄ + e 3 u

if z = b

(A.4)

(A.5)

where Q̃ z (z, k̄, u) = πzz /(1−δ+r (z, k̄ 0 , u 0 )). Q̃ z (z, k̄, u) is the exact value of Q z when
g = b and Q z is probably not too different from Q̃ z (z, k̄, u), when shocks are not too
large (Krusell et al., 2010). When z = g , Q b given Q g from (A.5) can be calculated
from
Q g (z, S)(1 − δ + r (g , S 0 )) +Q b (z, S)(1 − δ + r (b, S 0 )) = 1
(A.6)
When z = b the above equation is used to calculate Q g given Q b from Equation
(A.5).
2. Individual optimization and Nash bargaining
(a) Outside loop: Assume an initial wage function for each aggregate grid point
(z, k̄, u), i.e. ω(a; z, k̄, u).
(b) Assume initial values for the value functions, W (a; z, k̄, u) and U (a, s; z, k̄, u).
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(c) Inside loop: Perform the worker’s individual optimization for each grid point
of a, z, k̄, u. Repeat until W (a; z, k̄, u) and U (a, s; z, k̄, u) converge.
(d) Calculate J (a; z, k̄, u) using the worker’s decision rule and the free entry condition implying that V (a; z, k̄, u) = 0.
(e) Calculate W̃ (w, a; z, k̄, u) and J˜(w, a; z, k̄, u) using the above and perform
Nash bargaining for each aggregate state. This gives the wage function
ω(a; z, k̄, u)
(f) Take a weighted average of the original and the new wage function obtained
in the previous step and repeat the above steps with the weighted wage
function. Repeat until convergence.
3. Simulation
(a) Give initial values for a, employment status, k̄, u and z. Note that for every
value of a on the grid, there is a unique value of s.
(b) Using that V = 0 in
·
¸
Z ∞
g
V (z, S) = −ξ +Q g (z, S) (1 − λ f )V (g , S 0 ) + λ f
J (ψu (x; z, S); g , S 0 )d Λ0 (x)
ā
·
¸
Z ∞
+Q b (z, S) (1 − λ f )V (b, S 0 ) + λ f
J (ψbu (x; z, S); b, S 0 )d Λ0 (x)
ā

the equilibrium value of θ can be calculated using the prediction rules (Equations (A.1), (A.2) and (A.3)) to calculate k̄ 0 and u 0 for the future value functions. Knowing θ, v = θ ŝ can be calculated. Record the value of θ as data.
(c) Calculate u 0 using the computed value of θ and Equation (A.3). This is not
necessarily the same as the u 0 from Step 3(b), if the prediction rules are
incorrect. Record the value of u 0 as data.
(d) Calculate the sum of a g ’s and a b ’s from the consumer’s decisions. Call them
A 0g and A 0b . From the asset market equilibrium:
A 0g = (1 − δ + r (g , k̄ 0 , u 0 ))k̄ 0 + p(g , k̄ 0 , u 0 ) + d (g , k̄ 0 , u 0 )

(A.7)

and
A 0b = (1 − δ + r (b, k̄ 0 , u 0 ))k̄ 0 + p(b, k̄ 0 , u 0 ) + d (b, k̄ 0 , u 0 )
have to hold. This implies that
A 0g − p(g , k̄ 0 , u 0 ) − d (g , k̄ 0 , u 0 )
1 − δ + r (g , k̄ 0 , u 0 )

=

A 0b − p(b, k̄ 0 , u 0 ) − d (b, k̄ 0 , u 0 )
1 − δ + r (b, k̄ 0 , u 0 )

(A.8)

has to hold. If the prediction rules are incorrect, these equations might not
hold. So I search for values of Q g , Q b and k̄ 0 such that the two equations and
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Equation (A.6) hold. I search for a Q g that satisfies (A.8) and then calculate
Q b from (A.6). To calculate A 0g and A 0b for each Q g , I need to re-calculate the
optimization problem for a given Q g . Note that this needs to be done for
the level of search effort as well, as the optimal mix between search effort
and assets is likely to change, when the price of assets change. For employed
consumers, the optimization problem becomes:
³
´
£
Ŵ (Q g , a; z, k̄, u) = max u(c) + β πzg σU (a g0 ; g , k̄ 0 , u 0 ) + (1 − σ)W (a g0 ; g , k̄ 0 , u 0 )
a g0 ,a b0

³
´¤
+ πzb σU (a b0 ; b, k̄ 0 , u 0 ) + (1 − σ)W (a b0 ; b, k̄ 0 , u 0 )
st. c +Q g a g0 +Q b (Q g )a b0 = a + ω(a; z, k̄, u)
a i0 ≥ a

i = {g , b}

and k̄ 0 and u 0 given. For the unemployed, the optimization problem is given
as:
U (Q g , a, s; z, k̄, u) = max u(c) − e(s(a; z, k̄, u))
a g0 ,a b0 ,s z

³
´
£
+ β πzg (1 − λw s(a; z, k̄, u))U (a g0 ; g , k̄ 0 , u 0 ) + λw s(a; z, k̄, u)W (a g0 ; g , k̄ 0 , u 0 )
³
´¤
+ πzb (1 − λw s(a; z, k̄, u))U (a b0 ; b, k̄ 0 , u 0 ) + λw s(a; z, k̄, u)W (a b0 ; b, k̄ 0 , u 0 )
st. c +Q g a g0 +Q b (Q g )a b0 = a + h
a i0 ≥ a

i = {g , b}

and k̄ 0 and u 0 given. Calculate A 0g and A 0b for different values of Q g until
there is a Q g that makes (A.8) hold with equality. In a rational-expectations
equilibrium, this Q g has to equal the Q g from the prediction rule given by
(A.5). Then calculate k̄ 0 from Equation (A.7) and Q b from Equation (A.6).
Record the values of Q g , Q b and k̄ 0 as data.
(e) Calculate data for d (z, k̄, u) from
Z
d (z, k̄, u) = π(a; z, k̄, u) f e (a; k̄, u)d a − ξv
where π(a; z, k̄, u) = π̃(ω(a; z, k̄, u), a; z, k̄, u).
(f) Calculate data on p(z, k̄, u) from
h
i
p(z, k̄, u) =Q g (z, k̄, u) p(g , k̄ 0 , u 0 ) + d (g , k̄ 0 , u 0 )
h
i
+Q b (z, k̄, u) p(b, k̄ 0 , u 0 ) + d (b, k̄ 0 , u 0 )
where p(z 0 , k̄ 0 , u 0 ) + d (z 0 , k̄ 0 , u 0 ) are calculated using the prediction rules in
Equations (A.1), (A.2), (A.3) and (A.4)
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(g) Obtain z 0 with a random number generator and move to the next period.
Forward the employment and asset status of the individual, where the asset
holdings are represented by a density function. Repeat from Step 3(b) for N
periods and discard the first n periods from the sample, so that the influence
of the initial distribution is removed. Following Krusell et al. (2010), I set
N = 2000 and n = 500.
(h) Using all the data from above for the variables k̄, z, u, θ, Q z , p and d , the
prediction rules (the laws of motion, labor market tightness functions and
pricing functions) can be revised. This is done by running OLS regressions.
(i) Repeat until the prediction rules predict the simulated data accurately enough,
i.e. when the R 2 is high enough. R 2 is defined as
P2000

=501
R 2 ≡ 1 − Pt2000

p

(m t − m t )2

t =501 (m t

− m̄)2
p

where m t is the simulated value of a variable, m t is the predicted value of m t
using the prediction rule and the simulated right-hand-side variables and m̄
is the average of m t .
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Abstract
We use administrative data on individual balance sheets in Denmark to document
how an individual’s financial position affects job search behaviors. We look at the
effect of wealth at the entry into unemployment on the exit rate from unemployment,
as well as the effect on the subsequent job stability. We show that if the distinction
between liquid and illiquid net wealth is important, the decomposition of wealth
between asset and liabilities is key to measure the effect of liquidity on job search behaviors. We show that liquid assets reduce the probability of becoming re-employed,
but we do not see an effect of liquid liabilities or the illiquid wealth components.
We show that these stylized fact can be rationalized by a job search model where
individuals can simultaneously save and borrow and where we make the distinction
between the stock of liabilities and the stock of assets. Consistent with our empirical
results, the model shows that search effort is a monotonically decreasing function of
assets but not a monotonically increasing function of debt.
39
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2.1 Introduction

In designing government programs such as unemployment insurance the classical
trade-off is between efficiency and insurance. Thus, the design requires detailed
knowledge about how the program distorts choices. In the case of unemployment
insurance, the primary choice affected is job search behavior. How this is affected
critically depends on the degree to which workers are able to smooth consumption.
However, there is very little empirical evidence on how job search behavior changes
when workers have different types and degrees of wealth.
In this paper, we decompose net wealth into the degree of liquidity (liquid/illiquid)
and type of wealth (assets/liabilities). We use detailed Danish population-wide data
on worker’s portfolios and show that such detailed data are essential for the analysis.
Using worker fixed effects to control for individual level permanent differences, we
show that it is not only important to account for different degrees of liquidity, but
also to separate assets and liabilities. When looking at total net wealth, we do not see
any effect on the re-employment probability. But this result hides important aspects
of how the different wealth components affect the re-employment probability. Decomposing net wealth, we find a significant effect of liquid assets on the probability
of becoming re-employed after 12 months. However, we find no significant effects of
liquid liabilities or illiquid assets or liabilities. Furthermore, we analyze whether there
are non-linearities in the effects of the wealth components and find that, in accordance with standard economic theory, the effect for liquid assets is more pronounced
for those with low levels of liquid assets. Individuals who are closer to their borrowing
constraint have a higher effect of a marginal increase in liquidity as this increases
their possibilities to smooth consumption. Including interest payments in order of
controlling for the heterogeneity in the individual interest rates on debt, we find that
higher interest payments on liquid liabilities speed up the exit to employment. We
also investigate the effects of wealth on the subsequent job match quality in the form
of durations of the first job and employment spell and on re-employment wages. We
find mixed results.
In order of illustrating how the result that liquid assets matter for the probability
of being re-employed, but liquid liabilities do not, we propose a job search model with
both assets and debt (liquid liabilities), where workers when employed accumulate
debt for precautionary reasons in order of smoothing consumption if they lose their
job. We show that the job finding probability is monotonically decreasing in assets,
but that it is not monotonically increasing in debt.
Net wealth, that is assets minus liabilities, is the key variable in models that
link saving decisions and job search activities (e.g. Lentz and Tranæs (2005), Lentz
(2009) and Lise (2013)). Usually, these models abstract from the fact that household
portfolios differ in terms of liquidity. In their empirical exercises, they pool all assets
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and liabilities together (as in Rendon (2006), Lise (2013) or Lentz (2009)1 for example)
or focus on liquid wealth as in Algan, Cheron, Hairault and Langot (2003). Most of the
theoretical papers use net wealth instead of separating assets and liabilities because
in a canonical model of precautionary savings it is not optimal to borrow and keep
low return liquidity at the same time. At odds with this prediction, Telyukova (2013)
states that a little more than a quarter of US households has both credit card debt
and liquidity at the same time. In the same way, we find in our data that 71% of the
workers hold both liquid assets and liquid debt.2 Such behavior is only plausible
if individuals face income shocks where they cannot borrow and where liquidity is
needed to smooth consumption (Telyukova (2013)). We relate our empirical findings
to some of this literature by proposing a simple partial equilibrium model of job
search, where workers cannot costlessly pay back debt. We use the model to illustrate
how some of our empirical findings could arise.
Decomposing net wealth by liquidity is not a new idea in general. The degree
of liquidity of the workers’ portfolios has indeed been shown to be important for
a number of things like the sensitivity of consumption to income shocks or the
response to fiscal stimulus (Kaplan, Violante and Weidner (2014)). Likewise, Gross
and Souleles (2002) show that distinguishing the components of individual financial
wealth is important to understand consumption behaviors. Our paper contributes to
the literature on how wealth affects job search behavior by showing empirically that
the portfolio choices are also important for labor market behavior.
Liquid assets are of particular interest. In an environment with credit constraints,
precautionary savings are important to smooth consumption in case of unemployment shocks and thus we would expect these to affect the intensity of search effort
and potentially the reservation job quality. Hence, a large share of the effect of unemployment insurance generosity could come from its effect on easing the liquidity
constraint faced by the unemployed, see Chetty (2008). In this paper Chetty defines
sub-groups of job seekers based on liquid wealth net of unsecured debt at the time of
job loss. In our paper, we show that such a definition is not without consequences. In
particular, liquid assets and liabilities have very different effects on the unemployment duration, which is not captured by the setup in Chetty (2008).
A closely related study is that of Card, Chetty and Weber (2007). They use a quasiexperiment based on a discontinuity in the eligibility to severance payments in
Austria that creates liquidity shocks at the entry into unemployment and measures
the effect of liquidity on the exit rate from unemployment. A transfer equivalent to
two months of wages at the entry into unemployment is shown to reduce the exit
rate by 10% around the discontinuity. Basten, Fagereng and Telle (2014) use a similar
1 Lentz (2009) includes a dummy for real estate holdings, but does not account for the value of this
illiquid asset or for the mortgage loans if any.
2 80% of workers have both assets and debt at the same time and almost the entire sample (99.6%) has
either assets or debt. 71% hold both liquid assets and liquid debt, while 40% have illiquid assets as well as
illiquid debt (46% have either illiquid assets or debt).
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setup by exploiting the same type of discontinuity in severance payments in Norway.
They find that the severance payments increase average non-employment durations
and lower the fraction re-employed after one year. The advantage of the approach
used in the two papers, with respect to previous works, is that it solves the problem
of the endogeneity of the wealth variables by using a regression-discontinuity (RD)
design. In our paper we cannot exploit such a discontinuity but, since we follow the
same individuals over time we rely on a fixed-effect approach combined with a very
rich set of control variables. To the best of our knowledge, we are the first to consider
how the different components of net wealth affect job search behavior whereas Card
et al. (2007) and Basten et al. (2014) only look at liquid assets.
Finally, illiquid assets (housing) and mortgage loans may also have a particular
role to play on the labor market. In most countries one cannot easily borrow against
real estate holdings, which reduces its value in terms of insurance. In that case, being
a home owner could actually reduce mobility on the labor market by increasing the
adjustment costs implied by a job change (e.g. Munch, Rosholm and Svarer (2008),
Coulson and Fisher (2009), Winkler (2011), Head and Lloyd-Ellis (2012), Caliendo,
Gielen and Mahlstedt (2015)). On the contrary, mortgage value or at least the interest
payments on mortgage loans may speed up the exit from unemployment by constraining consumption smoothing. Again, separating all these different components
is likely to matter.
The paper proceeds as follows. Section 2.2 presents the data used for the estimations and Section 2.3 outlines the empirical strategy. Section 2.4 analyzes the results
and Section 2.5 sets up and solves a model of job search and worker portfolio. Section
2.6 concludes.

2.2 Data
We use administrative register data from Denmark for the period 1997 to 2011 containing socio-demographic, labor market, and financial information. Our point of
departure is the DREAM data set, which records the primary public transfer to all
individuals in Denmark each week. From this register we sample all individuals
recorded as unemployed at least once. We use a narrow definition of unemployment
and only sample those who where not on other public benefits before the beginning
of the current unemployment spell, who are on unemployment benefit or social
insurance and ready for the labor market.3 We use this data set to later extract unemployment spells. We merge these data with daily job spell information from a matched
employer-employee data set. Finally, these two data sources are combined with yearly
socio-demographic information such as detailed information on wealth holdings,
3 Our definition of unemployment includes workers on unemployment benefit and social insurance if
they are deemed ready for the labor market. It consists of the following: people on unemployment benefits
(’Dagpenge, ledighed’), social assistance and ready to take a job (’Arbejdsmarkedsparate kontanthjælpsbrugere’), transitional benefits (’Overgangsydelse’) or special unemployment benefits (’Ledighedsydelse’).

2.2. D ATA

43

interest payments, hourly wages, background characteristics as well as household
information. We merge background information including financial information
onto the unemployment spells using the information at the end of the year prior
to the start of the unemployment spell. The financial information is collected by
the tax authorities and there is very limited self-reporting. Most of the information
is automatically reported by the banks, mortage institutions etc. Thus, the data is
considered to be of very high quality.
One of the main advantages of the data is the very detailed information on wealth.
We know the portfolio composition of individual wealth and are able to split wealth
into assets and liabilities for cash holdings, stocks and bond holdings as well as the
cash value of properties owned by the individuals and the amount owed to credit
institutions. We use this information to decompose assets and liabilities according
to liquidity. The first measure is liquid assets, which consists of bank deposits and
stock and bond holdings. Second, we measure liquid liabilities as the amounts owed
to credit institutions such as bank or credit card companies. The third measure we
use is illiquid assets measuring the value of properties owned by the individuals.4
Finally, illiquid liabilities measure bond debts capturing primarily mortgage dept. We
measure all these variables at the individual annual level.
We only keep the unemployment spells where we also observe wealth data and information on spouses, loosing 1.2% of the spells.5 This gives us a sample of 2,030,105
unemployment spells experienced by 1,138,898 individuals. Notice that 45.54% of
individuals experience more than one unemployment spell while 88.76% of the individuals experience at most three unemployment spells during our sample period.
Table 2.1, 2.2 and 2.3 show background information, labor market and financial information and information about the outcomes for the sample used in the main analysis
which consists of 1,419,244 observations.6
In Table 2.1 it can be seen that almost 40% of our sample are female and 60%
are married or cohabitating with a partner and 40% are singles. We have a bit higher
percentage of individuals being single compared to all individuals in Denmark for the
same time period, where 35% are single and 65% are married or cohabitating. Almost
half of our sample has a high school or vocational education as their highest attained
education and 16% have completed college or higher.
Table 2.2 provides information about the labor market attachment and financial
outcomes for the individuals. The mean duration of unemployment is 18 weeks.
Workers on average have almost 13 years of experience and 77% are members of
an unemployment fund. Average total income the year before the beginning of the
4 The value of properties is based on public valuations, which form the basis for property taxation.
House and apartment values are updated every second year and individuals can complain if they do not
think that the valuation is fair. In general, the tax valuations are thought to be of good quality.
5 Wealth data is missing for 35,251 observations, i.e. reducing the sample by 0.4 percentage points.
Information on spouses is missing for 63,706 observations reducing the sample by 0.8 percentage points
6 The main sample used is those experiencing multiple spells and whose unemployment spell begins
at least 12 months before the end of the sampling period.
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Table 2.1: Descriptive statistics, background information

Mean

SD

Personal characteristics
Age
Female (%)
Single (%)
Married/cohabitating (%)

38.36
39.53
40.31
59.69

11.42
48.89
49.05
49.05

Education (%)
Less than high school
High school/vocational education
College or more

35.95
48.07
15.98

47.99
49.96
36.64

Occupation (%)
Unknown
Military
Management at highest level
Job requiring knowledge at the highest level
Job req. knowledge at the medium level
Office jobs
Sales/Service/Care
Job in agriculture, forrestry, fishing req. basic level knowledge
Craftsmanlike jobs
Process tech., maschine techm., transportation, construction
Other

25.23
0.61
1.06
5.97
7.91
6.88
8.90
1.26
16.97
11.23
13.97

43.43
7.78
10.26
23.70
26.99
25.31
28.47
11.17
37.53
31.58
34.67

Number of observations

1,419,244

Note: All variables are measured the year before the beginning of the unemployment spell.

unemployment spell is 228,000 DKK (35,000 USD) with 190,000 DKK (29,000 USD)
coming from wage income on average.
Our main outcome variable is the probability of being re-employed within the
first 12 months after the unemployment spell begins. As can be seen in Table 2.3,
this is the case for 83% of our sample. Furthermore, we investigate the match quality
of the job following an unemployment spell by looking at the probability that the
first job after re-employment lasts at least one year, that the total employment spell
after re-employment lasts at least two years as well as the re-employment wage.7 The
probability that the first job after re-employment lasts at least one year is 32% while
7 Job spell length refers to the length of the first job held after unemployment, while employment spell
length refers to the length of the entire spell without breaks in employment. The employment spell can
thus consist of several jobs.
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Table 2.2: Descriptive statistics, labor market and financial information

Labor market attachment
Duration of unemployment (weeks)
Member of an unemployment fond (A-kasse) (%)
Tenure in previous job (weeks)
Total experience
Experience gained, 1 year before U
Experience gained, 2 years before U
Experience gained, 3 years before U
Degree of unemployment, 1 year before U (%)
Degree of unemployment, 2 years before U (%)
Degree of unemployment, 3 years before U (%)
Other financial variables (in year 2000 DKK)
Total income
Wage income, 1 year before U
Wage income, 2 years before U
Wage income, 3 years before U
Hourly wage, 1 year before U
Hourly wage, 2 years before U
Hourly wage, 3 years before U
Number of observations

Mean

SD

17.97
77.23
49.44
12.69
0.73
0.70
0.67
12.22
12.53
13.15

21.74
41.94
69.86
9.12
0.32
0.35
0.37
18.83
20.76
22.07

227,662
189,516
179,372
169,228
157
152
148

116,121
106,318
112,155
115,067
103
96
88

1,419,244

Note: All variables are measured the year before the beginning of the unemployment spell (except the
duration of unemployment). All financial values are measured in 2000 DKK prices.

the probability of the total employment spell lasting at least two years is almost 30%.8
Mean re-employment wages are equal to 43,000 DKK (6500 USD) monthly.
The mean amounts of liquid assets and liabilities are 59,000 DKK (9000 USD)
and 90,000 DKK (14,000 USD) respectively. A lot of the individuals have low liquid
net wealth which lowers the mean. For the illiquid wealth components, the mean
amounts of illiquid assets and liabilities are 316,000 DKK (48,000 USD) and 186,000
DKK (28,500 USD), respectively. A lot of individuals do not have any illiquid net
wealth, but those who do tend to hold large amounts. Recall, that this primarily
reflects homeownership. On average, individuals receive 1000 DKK (153 USD) in
interest payments from banks but pay 6000 DKK (900 USD) to banks and more than
10.000 DKK (1500 USD) to credit institutions.
Figure 2.1 gives more details about the distribution of the wealth variables. The
first graph shows the 10 deciles of the liquid assets and liquid liabilities and the
8 On average, the first job lasts a bit more than a year (59 weeks) while the total employment spell lasts
almost two years (95 weeks).
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Table 2.3: Descriptive statistics, wealth and outcomes

Mean

SD

Fraction re-employed after (%)
6 months
9 months
12 months
24 months
36 months

70.06
78.31
82.62
90.16
92.48

45.80
41.21
37.90
29.78
26.37

Match quality of job following unemployment
First job lasts at least 1 year
Total employment spell lasts at least 2 years
Re-employment labor income (monthly, year 2000 DKK)

32.09
29.61
43,105

46.68
45.65
53,275

Wealth variables (in year 2000 DKK)
Total net wealth
Liquid net wealth
Illiquid net wealth
Liquid assets
Liquid liabilities
Illiquid assets
Illiquid liabilities
Positive interest payments, banks
Negative interest payments, banks
Negative interest payments, mortgage institutions

99,308
-30,511
129,819
59,140
89,651
316,112
186,293
1,122
6,363
10,603

500,906
286,914
390,162
226,590
203,026
581,354
336,229
6,329
9,961
16,690

Number of observations

1,419,244

Note: Wealth variables are measured the year before the beginning of the unemployment spell. All financial
values are measured in 2000 DKK prices.

second graph shows the same for the illiquid assets and liabilities. As can be seen
from the figure, the distributions of the wealth variables are very different, as expected.
Even the individuals in the first decile of the liquid asset distribution hold a positive
amount (only 6.7% hold zero liquid assets), but the holdings of liquid assets are in
general not large. A larger fraction has no liquid liabilities (22.7% have zero liquid
liabilities), but the top 10% owe almost twice as much as the top 10% of individuals
hold in liquid assets. For the illiquid components, a lot of individuals do not hold
any positive or negative amounts, i.e. a lot of individuals are not home owners. 55.7%
hold zero illiquid assets while 58.8% have no mortgage debt. All wealth variables
show considerable dispersion.
The paper by Kaplan et al. (2014) divides the hand-to-mouth (HTM) households
into wealthy HTM and poor HTM. Both groups do not have any net liquid wealth
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Figure 2.1: Deciles of wealth variables

Note: The figure shows the 10 deciles of the four wealth components separately. The top graph shows the
deciles for liquid assets and liabilities while the bottom graph shows the deciles for illiquid assets and
liabilities.

(liquid assets minus liquid liabilities), but only the wealthy HTM households hold positive amounts of illiquid net wealth. Empirically, it is not straightforward to measure
the HTM-status of the individuals. One problem is the timing of the measurement of
assets and liabilities (for a thorough discussion, see Kaplan et al. (2014)). Our wealth
variables are measured at the end of the year, i.e. the 31th of December. Another
problem is that we do not have any information on cash holdings. This will lead us
to overestimate the proportion of HTM individuals, as a positive cash holding could
change their HTM-status. This is not likely to be a big problem in Denmark though.
Keeping these shortcomings in mind, if we use the definitions from Kaplan et al.
(2014), 62% of the individuals in our sample are HTM. Of these, 63% are poor HTM
(no liquid or illiquid net wealth), while 37% are wealthy HTM.9 So more than half
9 This is in contrast to Kaplan et al. (2014) finding that between 25 and 40% of US households are HTM
with one-third being poor HTM and two-thirds being wealthy HTM. For Australia, France, Italy, and Spain
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of our sample is measured as being HTM, but this higher share of HTM individuals
compared to the results in Kaplan et al. (2014) might be explained by the fact that we
look at a sample of individuals who are becoming unemployed and thus this might
not be representative of the entire population. Another reason for this difference
could be that it is easier to obtain overdraft facilities in Denmark than in the US or
other countries.

2.3 Empirical strategy
Several previous studies have investigated the question of how individual wealth
affects job search behavior using proportional hazard models or other models assuming that all unobserved heterogeneity is uncorrelated with observable characteristics.
If this is not the case, the estimates will not be consistent. If for example individuals
differ in their risk aversion, this is likely to be correlated with their wealth holdings. In
this case, the hazard model would not be able to control for such differences, since it
only controls for unobserved heterogeneity that is uncorrelated with the independent
variables.
We prefer to control for constant unobserved individual heterogeneity that is
potentially correlated with the independent variables. To do this, we perform an
individual fixed effects estimation. We consider the following equation:
Yi t = αi + γt + f (z i t ) + δx i t + ²i t

(2.1)

where Yi t denotes different outcome variables, e.g. the probability of being employed 12 months after initiating the unemployment spell, αi is an individual fixed
effect, γt is year dummies, z i t is the wealth holdings of the individual, x i t contains
the control variables and ²i t is the error term.
Our main coefficients of interest are the effects of the portfolio composition, z i t ,
on job search behavior. Theory would suggest that individuals with higher wealth
levels search less hard for a job as they can use some of their savings to smooth
consumption. This gives them more time to search for the best job, so besides affecting the unemployment duration directly, it could result in a better job match after
unemployment. A main threat to causal identification of the effects of the portfolio
choices is selection; both into job search behaviors and wealth accumulation. As argued above, our estimation strategy eliminates any constant unobserved differences
between individuals, but there could be other possible threats to the identification
strategy. For example, if the individuals anticipate a long unemployment spell, they
might borrow liquid assets in advance. This would result in a spurious negative
correlation between wealth and the duration of the unemployment spell. We are
not able to directly control for this, but looking at the wealth accumulation prior to
unemployment, this does not seem to be a huge problem as can be seen in Figure 2.2.
the number of HTM are below 20% and still the share of wealthy HTM is larger than poor HTM.
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Figure 2.2: Wealth accumulation 5 years before and after the beginning of unemployment

Note: Year 0 corresponds to the end of the year before the beginning of the unemployed spell (the year the
control variables are measured). Year 1 is the year of the unemployment spell. Year -4 is five years before
the year the unemployment spell begins and year 6 is five years after the unemployment spell begins.

In general, we would expect that selection would work in the opposite direction
of economic theory. While economic theory would suggest that those with high
levels of wealth would find a job slower, it is probably the case that these individuals
have better unobserved labor market characteristics than those with low levels of
wealth. Again, using a fixed effects approach takes care of part of this problem by
comparing the same individual across different unemployment spells. However, it
is still important to have very detailed controls for labor market quality of a given
worker.
Our main outcome is the probability of being re-employed 12 months after the
beginning of the unemployment spell, but we will also look at 6, 9, 24 and 36 months
to check that the choice of 12 months does not drive the results. Appendix A.1 investigates the effects of wealth on the probability of exiting unemployment instead of the
probability of becoming re-employed. The results are quantitatively similar to those
found using re-employment, but the effects are smaller.
Finally, differences in job search behavior might affect the quality of the resulting
job match. To examine this, we proxy the quality of the job following an unemployment spell by looking at the probability that the job or employment spell lasts more
than two years. We also look at the re-employment wage in the first job after unemployment.
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2.4 Results
In the following, we estimate the effect of individual wealth on the job finding probability step by step. First, we distinguish between liquid net wealth (bank deposits and
stock and bond holdings minus debt to credit institutions) and illiquid net wealth
(value of properties minus mortgage debt). We proceed by splitting each type of
wealth into assets and liabilities. We look at both linear and non-linear effects of each
of the components and include interest payments for each group. We look at the
effect of wealth on the probability to become re-employed and on the match quality
in terms of wages, job and employment durations conditional on re-employment.

2.4.1 Decomposing Wealth
We begin by considering the effect of total net wealth. The first column in Table
2.4 shows that there is no significant effect of total net wealth on the probability of
re-employment. This is a robust finding. We find no effects even if we re-estimate
the model for different groups (by gender or marital status for example) or if we look
at the probability to find a job after two or three years. Notice, that this is a very
precisely estimated zero effect. A one standard deviation increase in total net wealth
decreases the probability of finding a job by only 0.05 percent and we reject effects
higher than 0.015 percent at a 95 percent level. At first sight this result is surprising,
since it contradicts standard economic theory. However, there are several possible
explanations. First, it might be that even our multitude of control variables and using
individual fixed effects are not enough to control for difference between individuals
with different values of net wealth. In this case, we would expect that individuals with
a high level of net wealth also have better unobserved labor market characteristics,
which would bias the estimate in a positive direction. However, given our set of
control variables, we think that this is only a small part of the explanation. Second,
economic theory suggests that workers who are better able to smooth consumption
find a job at a slower rate since they put less effort into finding a job and because
they accept less of the jobs they find. However, total net wealth might not be a good
measure of the ability to smooth consumption. For example, if much of the wealth is
illiquid then accessing it will be costly. Thus, the effect of wealth on the probability
of finding a job probably varies depending on the type of portfolio composition in
terms of liquidity that the individual has access to.10 As such total net wealth is a
poor measure for the ability to smooth consumption. Pooling liquid and illiquid net
wealth thus renders the identification of any wealth effect very fragile.
In the second column in Table 2.4 we decompose total net wealth into liquid
and illiquid net wealth. Interestingly, we find no effect of illiquid net wealth, but we
do find a significant negative effect of liquid net wealth on the probability of being
10 For example, one strand of the literature has developed around the heterogeneity in the response to
fiscal stimulus, see Kaplan et al. (2014), Kaplan and Violante (2014) or Misra and Surico (2014)

1,419,244
x
x
x
x

(1)
-0.001
(0.002)

1,419,244
x
x
x
x

-0.006***
(0.002)
0.002
(0.002)

(2)

-0.022***
(0.003)
0.001
(0.002)
-0.003
(0.003)
-0.003
(0.003)
1,419,244
x
x
x
x

(3)

-0.034***
(0.002)
-0.020***
(0.001)
-0.004*
(0.002)
-0.013***
(0.002)
1,419,244

(4)

-0.021***
(0.002)
-0.007***
(0.001)
-0.004*
(0.002)
-0.026***
(0.002)
1,419,244
x

(5)

-0.018***
(0.002)
-0.002*
(0.001)
0.003*
(0.002)
-0.022***
(0.002)
1,419,244
x
x

(6)

-0.020***
(0.002)
-0.002**
(0.001)
0.002
(0.002)
-0.022***
(0.002)
1,419,244
x
x
x

(7)

-0.022***
(0.003)
0.001
(0.002)
-0.003
(0.003)
-0.003
(0.003)
1,419,244
x
x
x
x

(8)

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. Results from estimations of Equation 2.1 using re-employment within
the first twelve months as the outcome variable. Wealth variables are expressed in million DKK. Squared terms and zero dummies for the wealth variables as well as
month and year dummies are added to all regressions. Personal controls: Age, age2 , female, single vs. married/cohabitating and educational level. Labor market controls:
Experience, tenure in previous job, occupation, member of unemployment insurance fund, experience gained each year for the last three years, degree of unemployment
each year for the last three years. Financial controls: Total income, wage income each year for the last three years, hourly wage each year for the last three years.

Observations
Personal controls
Labor market controls
Financial controls
Individual FE

Illiquid liabilities

Liquid liabilities

Illiquid assets

Liquid assets

Illiquid net wealth

Liquid net wealth

Total net wealth

Table 2.4: The effect of wealth on the probability to find a job within 12 months.
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re-employed one year after the entry into unemployment. Notice however, that the
estimated effect is still quite small with a one standard deviation increase in liquid net
wealth decreasing the probability of re-employment by only 0.2 percent. This result
is consistent with standard job search models, where the cost of unemployment is
higher for workers with less savings, since they cannot maintain consumption to
the same degree as workers who can use their savings as a buffer. This is the case
in Lentz (2009), who finds a positive relationship between liquid net wealth and
unemployment durations. In his model, this is a result of the search behavior of the
workers as he finds that wealthier workers search less. Consistent with the results
presented here, Lentz (2009) includes a dummy for real estate holdings and finds no
significant effects of being a home-owner.
Liquid and illiquid net wealth pool assets and liabilities in each category. Economically, the two can have very different effects. For example, two individuals with
a total net wealth of 10,000 DKK, where one has liquid assets worth 10,000 DKK and
the other has 200,000 DKK in liquid assets and 190,000 DKK in liquid liabilities (debt
to e.g. banks) are likely to have different access to credit. In that case, their ability to
smooth consumption differs and liquid net wealth can be misleading. Moreover, the
distinction between assets and liabilities is necessary if the interest rates on liquid
liabilities and on cash holdings or other liquid assets are different. Usually the interest
rate on bank deposits is lower than the interest rate paid to credit institutions or on
bank loans.
The third column in Table 2.4 provides results when assets and liabilities are
separated for both the liquid and illiquid categories. As in column (1) and (2), we
use our full set of controls. Again, in line with the job search theory, liquid assets
have a significant and negative effect on the probability of becoming re-employed
one year after the beginning of an unemployment spell. Job seekers with more liquid
assets at the entry into unemployment have a lower probability of becoming reemployed and the effect is almost five times what we found when using liquid net
wealth. Because liquid net wealth pools liquid liabilities and liquid assets, an increase
in liquid net wealth can come from a change in both sides of worker’s financial
position, either an increase in the asset holdings or a decrease in liabilities. On the
contrary, separating the two allows us to isolate the effect of an increase in liquid
assets. Here, an increase in the amount of liquid assets by 1 million DKK, 150.000
USD, (one standard deviation) decreases the probability of becoming re-employed
within the first year by 2.2 (0.5) percentage points. The result that higher liquid assets
increase the time spent in unemployment is also found in the papers by Card et al.
(2007) and Basten et al. (2014). Both papers exploit a discontinuity in the eligibility to
severance payments in Austria and Norway, respectively to create liquidity shocks at
the entry into unemployment. In both papers, the increase in liquid assets increases
the duration of non-employment. Table 2.4 shows that there are no significant effects
of debt to banks and credit institutions (liquid liabilities), the value of properties
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(illiquid asset) or of mortgage debt (illiquid liabilities).
Columns (4) to (8) show the estimated coefficients, where different sets of control
variables as well as the individual fixed effect are added. Column (8) is the same
as column (3). We show this to highlight the importance of using the fixed effect
approach even after controlling for a vast set of observable differences. Looking at
the effect of liquid assets, we see that once we control for personal characteristics, the
effect is rather stable across specifications. For illiquid assets and illiquid liabilities, we
see that the effect of higher property value and higher mortgage debt both decrease
when adding more control variables and vanish once the fixed effect is included in the
regression. Not taking the unobserved, time-invariant individual heterogeneity into
account would lead to different conclusions about the effects of these two variables.
The effect of liquid liabilities disappears once all control variables are included. These
results show that the inclusion of a vast set of control variables is important and
furthermore, it is important to account for unobserved individual heterogeneity.

2.4.2 Non-linear Effects Of Wealth
In the previous section, we investigated the linear effects of the different components of wealth on the probability to find a job. However, economic theory would
suggest non-linear effects to be important as well as for example poor individuals
would respond more than wealthy individuals to changes in the wealth components. To include this in the estimation model, we specify a linear spline for each
of the wealth components. The knots are chosen in the following way. For each
wealth component we create a knot at the 99th percentile, where the percentiles
are taken over the non-zero values of that component. We then create intervals
(0, x 99 /5], (x 99 /5, 2x 99 /5], ..., (4x 99 /5, x 99 ]), where x 99 is the value of the 99th percentile.
Thus, we have 7 groups: One with zero, five in each of the intervals, and one group
with values higher than the 99th percentile. We then create a spline with knots between the intervals and at the 99th percentile and add a dummy for zero. I.e. for liquid
assets, l a i t , we let

f (l a i t ) = β0 1[l a i t = 0] + β1 l a i t + β2 (l a i t − l a 99 /5)1[l a i t > l a 99 /5] + .....
+ β6 (l a i t − l a 99 )1[l a i t > l a 99 ]

(2.2)

where l a 99 is the value of the 99th percentile of liquid assets. Thus, the function is
continuous except at the value zero. We do the same for all four wealth components
and estimate the same model as table 2.4, column (8) but with the non-linear specification for the wealth components. Figure 2.3 plots the marginal effects for each
group and 95 percent confidence bands. The marginal effect is the effect of having
one additional unit (DKK 1 million or USD 150.000) of the wealth component. Notice,
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that for group 0 it is the effect of having zero of that particular wealth component.11
Figure 2.3: Marginal effects of assets and liabilities on the probability to be re-employed before
12 months.

Note: This figure displays the estimated marginal effects and 95 percent confidence bands, where the four
wealth groups are split into groups. The outcome variable is finding a job in the first twelve months after
the beginning of unemployment. Month and year dummies as well as individual fixed effects are added.
All controls are added (age, age2 , female, single vs. married/cohabitating, educational level, experience,
tenure in previous job, occupation, member of unemployment insurance fund, experience gained each
year for the last three years, degree of unemployment each year for the last three years, total income, wage
income each year for the last three years and hourly wage each year for the last three years).

The first graph shows the results for liquid assets. If we focus on group 1-6 which
is where we can calculate the marginal effects, we see that the effect of having more
liquid assets is lowest at low levels. I.e. for individuals with low levels of liquid assets
the effect of having additional liquid assets is higher in the sense that they tend to find
a job with a lower probability. This is in accordance with standard economic theory,
where a small amount of liquid assets for people who are close to their borrowing
constraint, decreases the effort to get out of unemployment and also decreases the acceptance probability as the additional assets increase the possibility for consumption
smoothing.
For the other three groups we find mixed evidence. There is a tendency that at
low levels of liquid liabilities there is a marginally significant negative effect on the
re-employment probability, but the effect is qualitatively small. One reason why we
do not find that liquid liabilities matter for the re-employment probability could be
11 Figure A.1 in the Appendix shows the results when using dummy groups instead of the spline. The
results show a similar pattern.
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that workers with better access to credit in general are granted bigger loans. Thus, the
variable picks up two competing forces. First, the fact that the individual has a big
loan in the bank means that the individual is more credit constrained and therefore
should search more for a job. Second, since the individual was in the first place able
to borrow in the bank, the individual might have better access to credit again because
of unobserved heterogeneity. For both illiquid liabilities and illiquid assets we find
no clear marginal effects.

2.4.3 Interest Payments
Besides the wealth components themselves, the possible interest rates earned or paid
could also play a part. The size of a loan in itself might not be a good indicator of the
constraints on consumption. What really matters is the financial conditions of the
loan, that is its duration and the required monthly payments, not the value of debt
in itself. Following that idea, we introduce in our estimations three new variables;
the interest payments on mortgage, the interest payments to financial institutions
(that is on liquid liabilities) and the interest payments the worker receives from her
liquid assets. As usual, the variables are defined the year before unemployment.
Table 2.5 displays the results, where wealth enters linearly and interest payments
are included in column (1)-(3) and the results where wealth enters non-linearly
and interest payments are included in column (4)-(6).12 The first column of each
specification shows the results without control variables, the second column adds
control variables and the third column further adds the individual fixed effect to see
how that affects the results.
When the wealth components enter linearly, (1) shows that higher negative interest payments to banks increase the probability of re-employment whereas mortgage
interest payments decrease the probability. But as can be seen in column (2), adding
our controls removes the effect of mortgage payments and the individual fixed effect
removes the effect of interest payments to banks in (3). So in the linear specification
we do not see an effect of interest payments on the probability to be re-employed.
Comparing the effects of the wealth components here to those found in Table 2.4
(columns (4), (7) and (8)) shows that adding the interest payments does not affect the
estimated coefficients of the wealth components much.
Turning to the non-linear specification in Equation 2.2, we see that the positive
interest payments received by the individual do not seem to matter for the probability
to find a job no matter what we add as control variables. Interest payments on liquid
debt which reduces the resources available for consumption are rather sensitive to
the inclusion of control variables. Without any controls, the effect of higher payments
12 For the non-linear specification, only the effects of interest payments are shown in the table. The
non-linear effects of the four wealth components when interest payments are included can be seen in
Figure A.2 and A.3 in the Appendix. The results do not change much compared to Figure 2.3 above and
Figure A.1 in the Appendix.
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Table 2.5: The effects of interest payments on the probability to become re-employed within
the first 12 months after unemployment begins.
(1)
Positive interest payments,
banks
Negative interest payments,
banks
Negative interest payments,
mortgage institutions
Liquid assets
Illiquid assets
Liquid liabilities
Illiquid liabilities
Observations
All controls
Individual FE

-0.058
(0.068)
0.504***
(0.041)
-0.213***
(0.035)
-0.032***
(0.002)
-0.019***
(0.001)
-0.018***
(0.002)
-0.006***
(0.002)
1,419,244

(2)
(3)
Linear wealth
0.067
0.064
(0.067)
(0.097)
-0.051
0.067
(0.040)
(0.063)
-0.328***
-0.048
(0.034)
(0.051)
-0.024***
-0.022***
(0.002)
(0.004)
-0.005***
0.001
(0.001)
(0.002)
0.004
-0.005
(0.002)
(0.004)
-0.010***
-0.002
(0.002)
(0.004)
1,419,244 1,419,244
x
x
x

(4)

(5)
(6)
Non-linear wealth
-0.015
0.090
0.097
(0.069)
(0.067)
(0.097)
0.440***
-0.102**
0.193***
(0.044)
(0.043)
(0.066)
-0.183***
-0.292***
-0.130**
(0.037)
(0.036)
(0.053)

1,419,244

1,419,244
x

1,419,244
x
x

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. This table
displays the results from estimations of Equation 2.1 using the probability of becoming re-employed in the
first twelve months after the unemployment spell begins as the outcome variable. Wealth variables are as
specified in equation (2.2). Interest payments are expressed in millions of Danish Kroner. Month and year
dummies are added to all regressions. Personal controls: Age, age2 , female, single vs. married/cohabitating
and educational level. Labor market controls: Experience, tenure in previous job, occupation, member of
unemployment insurance fund, experience gained each year for the last three years, degree of unemployment each year for the last three years. Financial controls: Total income, wage income each year for the
last three years, hourly wage each year for the last three years.

on liquid debt increases the job finding probability, but adding all control variables
makes the effect negative. However, when we control for constant unobserved individual heterogeneity the effect again becomes positive. Our preferred specification in
column (6) thus reveals that higher interest payments on liquid debt do speed up the
probability of becoming re-employed. However, the effect is limited. An increase of
yearly interest payments by 1 million DKK (150.000 USD) would increase the probability of finding a job in the first year by 19 percentage points. The interest payments
on mortgage debt on the other hand are not very sensitive to the inclusion of control
variables. The effect is significantly negative and even though the individual fixed
effect reduces the estimate, it is still significantly negative.

2.4.4 Wealth Effects on Match Quality
We now turn to look at what happens after re-employment. The worker’s financial
wealth at the entry into unemployment, can impact the next employment spell
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because it impacts the type of job a worker is willing to accept.13 Empirically, the
evidence is scarce. Using a quasi-experiment and Austrian data, Card et al. (2007) find
no evidence of match quality gains for workers who receive a positive liquidity shock
at the entry into unemployment. The same is the case in Basten, Fagereng and Telle
(2016), using a lump-sum severance payment in Norway and finding no effects on
the length of the new job or the re-employment wage. Confirming the elusive nature
of the link between unemployment value and reservation wage/utility, the results
on the effect of unemployment insurance generosity on reservation wages and job
stability are also mixed (see references in Tatsiramos (2014)).
Table 2.6 presents the results for three measures of a job’s match quality. The
Table 2.6: The effects of assets and liabilities on the match quality of the job following unemployment.

Liquid assets
Illiquid assets
Liquid liabilities
Illiquid liabilities
Positive interest payments,
banks
Negative interest payments,
banks
Negative interest payments,
mortgage institutions
Observations
All controls
Individual FE

(1)
First job
above 1 year
-0.004
(0.007)
0.002
(0.004)
-0.001
(0.008)
0.020***
(0.007)
0.172
(0.203)
0.042
(0.129)
-0.001
(0.097)
865,355
x
x

(2)
Re-employment spell
above 2 years
-0.006
(0.007)
0.010**
(0.005)
-0.018**
(0.008)
0.002
(0.007)
0.023
(0.197)
-0.141
(0.130)
-0.179*
(0.097)
821,352
x
x

(3)
Re-employment
wage
-0.002**
(0.001)
-0.001***
(0.000)
0.000
(0.001)
0.002**
(0.001)
-0.006
(0.023)
0.039***
(0.014)
0.004
(0.011)
897,188
x
x

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. Results
from estimations of Equation 2.1 using the probability of the first job accepted lasting 12 months ore
more, the probability of the re-employment spell lasting 24 months or more and the re-employment
labor income as the outcome variables and controlling for individual fixed effects. Wealth variables and
interest payments are expressed in million DKK. Squared terms and zero dummies for the wealth variables,
individual fixed effects as well as month and year dummies are added to all regressions. All controls are
added (age, age2 , female, single vs. married/cohabitating, educational level, experience, tenure in previous
job, occupation, member of unemployment insurance fund, experience gained each year for the last three
years, degree of unemployment each year for the last three years, total income, wage income each year for
the last three years and hourly wage each year for the last three years).
13 Notice that, even in theory, this is not always true, if the marginal job arrival rates are the same in
unemployment and employment, then the reservation wage simply equals the unemployment benefits
(Lise (2013)).
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probability that the first job accepted lasts more than one year, the probability that
the re-employment spell (thus including job-to-job mobility) lasts more than two
years, and finally the re-employment wage.
Effects on the duration of the first job and on the duration of the entire reemployment spell are conceptually different. Indeed, if job-to-job mobility is risky,
more liquid individuals might be more willing to change jobs and thus could have
shorter durations in the first job after unemployment, but longer employment duration on average because they reallocate.
We find very mixed results. Only mortgage debt has an effect on the probability
that the first job lasts at least one year. There is no effect of liquid assets on the
probability of the first job lasting at least one year or the employment spell at least
lasting two years. This lines up with the results found in Card et al. (2007) and Basten
et al. (2014) described above. The effect of the value of illiquid assets (properties)
is positive for the probability of the re-employment spell being above 2 years and
higher mortgage debt increases the probability that the first job lasts more than one
year. Both of these results are in accordance with the idea that being a home owner
could actually reduce mobility on the labor market by increasing the adjustment
costs implied by a job change (see e.g. Munch et al. (2008), Coulson and Fisher (2009),
Winkler (2011), Head and Lloyd-Ellis (2012), Caliendo et al. (2015)).
Higher housing value reduces the re-employment wage slightly whereas higher
mortgage debt increases the wage. This could be due to the mobility effect described
above. Munch et al. (2008) show that being a home-owner has a positive impact on
wages but we do not see a clear direction of the effect of being a home-owner in this
study. Furthermore, higher liquid assets reduce the re-employment wage but again,
the effect is small and only significant at a 5% significance level. We do not find much
evidence of an effect of interest payments on the match quality of the following job.

2.4.5 Robustness
We now return to look at the linear effects of the wealth components on the probability
of becoming re-employed and how the results are affected when looking at different
groups and using different outcomes. We restrict the model to linear effects to keep
the amount of information manageable. We start by showing how the results vary
across marital status, education and pre-unemployment wages and afterward, we
check how the results are affected when looking at the probability of becoming reemployed within the first 6, 9, 24 or 36 months instead of the first 12 months as is
used in the main part of the paper.
The results in Section 2.4.1 do not control for the fact that individuals can pool
risks within households. In practice, risk sharing within households is very common
and it is expected to have important consequences for consumption, income and
labor supply or the impact of social security (e.g. Ortigueira and Siassi (2013), Blundell,
Graber and Mogstad (2015) or Yum (2018) for recent references). However, there are

1,419,244
x
x

-0.022***
(0.003)
0.001
(0.002)
-0.003
(0.003)
-0.003
(0.003)

(3)
Marital status
Single
Married/cohab.
-0.024***
-0.023***
(0.007)
(0.005)
0.009*
-0.001
(0.005)
(0.003)
-0.014*
-0.002
(0.007)
(0.004)
0.000
-0.007
(0.008)
(0.004)
-0.006**
(0.003)
-0.005***
(0.002)
-0.000
(0.003)
-0.004
(0.003)
572,121
847,123
x
x
x
x

(2)

510,200
x
x

682,231
x
x

226,813
x
x

(5)
(6)
Education
Low
Medium
High
-0.034*** -0.018*** -0.030***
(0.009)
(0.005)
(0.007)
-0.001
0.010***
-0.005
(0.006)
(0.003)
(0.005)
-0.002
-0.006
-0.002
(0.008)
(0.005)
(0.009)
0.011
-0.015***
0.010
(0.008)
(0.005)
(0.008)

(4)

575,398
x
x

(8)

843,846
x
x

High
-0.013***
(0.004)
-0.003
(0.003)
-0.003
(0.004)
-0.005
(0.004)

Wage
Low
-0.023**
(0.010)
0.006
(0.005)
0.003
(0.009)
0.027***
(0.010)

(7)

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. Results from estimations of Equation 2.1 using re-employment in the first
twelve months as the outcome variable. Wealth variables and interest payments are expressed in million DKK. Squared terms and zero dummies for the wealth variables,
individual fixed effects as well as month and year dummies are added to all regressions. All controls are added (age, age2 , female, single vs. married/cohabitating,
educational level, experience, tenure in previous job, occupation, member of unemployment insurance fund, experience gained each year for the last three years, degree
of unemployment each year for the last three years, total income, wage income each year for the last three years and hourly wage each year for the last three years).

Observations
Control variables
Individual FE

Spouse, illiquid liabilities

Spouse, liquid liabilities

Spouse, illiquid assets

Spouse, liquid assets

Illiquid liabilities

Liquid liabilities

Illiquid assets

Liquid assets

All

(1)

Table 2.7: The effects of assets and liabilities on the probability to be re-employed before 12 months for singles and couples.
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few direct measures of how labor supply decisions are affected by spouse’s wealth.
Most of the papers generally pool wealth at the household level while, in principle,
sharing is never perfect and can be subject to intra-household bargaining. In Table
2.7, we re-do the estimations where the four wealth components enter linearly. (1)
depicts the results from Table 2.4 (3), (2) shows the results separately for singles while
(3) shows the results for married or cohabiting couples.
There is almost no difference between being single or married/cohabiting for
the effect of liquid assets. For both groups the effect is almost the same as for the
entire sample. The same is seen for the other wealth components where we do
not see any significant differences. Turning to spouses’ wealth, we find that if the
spouse has a lot of liquid assets then this decreases the probability of finding a job
for the individual. A 1 million DKK (150.000 USD) increase in spouse’s liquid assets
decreases the probability of re-employment for the worker by 0.6 percentage points
and a similar increase in the spouse’s illiquid assets decreases the probability by 0.5
percentage points. Thus, the effects are lower than the direct effect of the worker’s
own liquid assets indicating that wealth sharing across spouses is not perfect.
For the three educational groups, the table shows that no matter the degree of
education, liquid assets have a negative effect on the probability of becoming reemployed within the first year after the unemployment spell begins. Interestingly, the
effect is highest for the low and highly educated groups. For either of these groups,
a 1 million DKK (150.000 USD) increase in liquid assets decreases the probability
of re-employment by more than 3 percentage points. On the other hand, for those
with high school or a vocational education both illiquid assets and illiquid liabilities
now affect the probability significantly. An increase in the property value increases
the re-employment probability whereas an increase in mortgage debt decreases the
probability.
Differences in pre-unemployment wages also affect the results. Those with hourly
wages below the median before unemployment have a higher decrease in the reemployment probability compared to the rest. Furthermore, for the individuals with
low wage we see a positive effect of mortgage debt.
Next, we investigate how important the choice of the outcome variable regarding
the number of months before becoming re-employed is. Table 2.8 shows the effect of
the four wealth components on the probability of becoming re-employed after 6, 9,
12, 24 and 36 months.
As Table 2.3 showed, 70% of the sample are re-employed after 6 months, 78% after
9 months, while 83%, 90% and 92% are re-employed after one, two and three years.
The negative effect of higher liquid assets is strongest for the probability of being
re-employed after 6 months and then slowly drops from 2.8 percentage points to 1
percentage point after three years. As expected, these results indicate that the effect
of initial wealth is decreasing as the duration of unemployment increases. When a
worker has been unemployed for a longer period of time, the effect of wealth at the
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Table 2.8: The effects of assets and liabilities on the probability to have found re-employment
after 6, 9, 12, 24 or 36 months.
(1)

Liquid assets
Illiquid assets
Liquid liabilities
Illiquid liabilities
Observations
All controls
Individual FE

6
-0.028***
(0.004)
-0.003
(0.002)
-0.004
(0.004)
-0.002
(0.004)
1,457,592
x
x

(2)
(3)
(4)
Re-employed within (months)
9
12
24
-0.027***
-0.022***
-0.012***
(0.004)
(0.003)
(0.003)
-0.002
0.001
0.002
(0.002)
(0.002)
(0.002)
-0.004
-0.003
0.005*
(0.003)
(0.003)
(0.003)
0.001
-0.003
-0.008***
(0.004)
(0.003)
(0.003)
1,444,850 1,419,244 1,323,383
x
x
x
x
x
x

(5)
36
-0.010***
(0.002)
-0.004**
(0.002)
0.005*
(0.003)
-0.002
(0.003)
1,202,278
x
x

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. Results
from estimations of Equation 2.1 using re-employment in the first 6, 9, 12, 24 or 36 months as the outcome
variable. Wealth variables and interest payments are expressed in million DKK. Squared terms and zero
dummies for the wealth variables, individual fixed effects as well as month and year dummies are added to
all regressions. All controls are added (age, age2 , female, single vs. married/cohabitating, educational level,
experience, tenure in previous job, occupation, member of unemployment insurance fund, experience
gained each year for the last three years, degree of unemployment each year for the last three years, total
income, wage income each year for the last three years and hourly wage each year for the last three years).

beginning of the unemployment spell diminishes. Higher illiquid assets decrease the
re-employment probability after three years and higher illiquid liabilities decrease
the probability of being re-employed after two years. But the effects are small and
there does not seem to be a consistent pattern.
Generally, the choice of how many months after the beginning of the unemployment spell we check whether the individual has found a job does not affect the results
much. As most of the sample are re-employed when we look at a time horizon of two
years or more, it could be expected that the effects of wealth are not as pronounced
as for the other outcomes.

2.5 Model
In this section, we provide a model of job search and worker portfolio, focusing on
the liquid part of the worker’s portfolio, excluding real estate and mortgage loans.
We do this to illustrate one channel that can explain the result that liquid assets
seem to matter for the re-employment probability while liquid liabilities do not. For
that purpose, we extent Druedahl and Jørgensen (2018) by adding job-search. To
our knowledge this is the first job search model where workers save and borrow
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simultaneously. The model is meant as an illustration of how the empirical results for
the liquid components of wealth found in the previous sections could arise. It also
shows that modeling the dynamics of worker’s indebtedness can be of interest for
studying search behaviors.

2.5.1 Labor Market
Time is discrete and workers discount the future with the discount factor β. Employed
workers always earn an individual specific wage, w i . Since this does not vary for a
given individual there is no on-the-job search. However, unemployed workers can
exert an effort e i t at a utility cost c(e i t ) to find a job with probability λe i t . Notice that
λe i t is individual specific. In a similar way, an employee looses her job at the end
of each period with a probability δ. When unemployed, the worker’s income is µw i ,
with µ ∈ [0, 1[.

2.5.2 Credit Market
A worker saves at interest rate r a and borrows at interest rate r d > r a . The state
variables at the start of each period are the labor market state, s i t (unemployed
or employed), the gross stock of assets a i t ≥ 0 and the gross stock of debt d i t ≤ 0.
Each period, the worker has to pay interest rates on her debt r d d i t and reimburse
the debt installment γd i t . On top of that the worker can adjust its debt level. When
unemployed, an individual can choose to reimburse more than the installment and
the next period debt is thus comprised between zero and (1 − γ)d i t . When employed,
she can borrow up to a limit which is a function of her net wealth a i t − d i t and her
labor income. Asset-rich individuals are less constraint on the credit market and so
are workers with high incomes. Formally, next period debt is thus comprised between
zero and the maximum between (1 − γ)d i t and (x 1 (a i t − d i t ) + x 2 w i t ) with x 1 > 0 and
x 2 > 0.

2.5.3 Value Functions
The value function of an employed worker satisfies
³ ¡
¢
¡
¢´
W (a i t , d i t ) = max u(c iet ) + βδ U a i ,t +1 , d i ,t +1 − W a i ,t +1 , d i ,t +1
a i ,t +1 ,d i ,t +1

+ βW (a i ,t +1 , d i ,t +1 )

(2.3)

with
¢
¡
c iet = w i + (1 + r a )a i t − a i ,t +1 − r d d i t − γd i t + d i ,t +1 − (1 − γ)d i t
|
{z
}

(2.4)

new debt

d i ,t +1 ≤ max{(1 − γ)d i t , x 1 (a i t − d i t ) + x 2 w i }

(2.5)
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In employment, the worker has access to credit. Each period, she can decide to
increase her debt up to a maximum which is a function of her earnings in employment
but also her net assets. Borrowing is a way to speed up the accumulation of liquid
assets to be used in case of unemployment. The value function of an unemployed
worker is given by
³ ¡
¢
¡
¢´
U (a i t , d i t ) =
max
u(c iut ) − c(e i t ) + βλe i t W a i ,t +1 , d i ,t +1 −U a i ,t +1 , d i ,t +1
a i ,t +1 ,d i ,t +1 ,e i t

¡
¢
+ βU a i ,t +1 , d i ,t +1

(2.6)

with
¡
¢
c iut = µw i + (1 + r a )a i t − a i ,t +1 − r d d i t − γd i t + d i ,t +1 − (1 − γ)d i t
|
{z
}

(2.7)

new debt

d i ,t +1 ≤ (1 − γ)d i t

(2.8)

When unemployed, the individual can only rely on the stock of assets accumulated
in the past, possibly through borrowing, to smooth consumption. Since she can
decide to only pay the installment, past borrowing relaxes today’s constraints on
consumption.

2.5.4 Saving, Borrowing and Searching for a Job
To understand the role of borrowing in the model, remember that in unemployment,
a worker is assumed to be unable to borrow more than her current debt minus the
installment. To put it differently she has to stay with her current installment loan
contract or repay in advance part of her debt. Hence, to smooth consumption, only
savings can be used. Formally, borrowing has some value in employment if it relaxes
the next period debt constraints in unemployment (that is the debt limit (1 − γ)d ).
To see that consider the optimal choices in period t , considering first asset choices
and then borrowing, and assume that the borrowing constraints are not currently
binding:
¡
¢
¡
¢
∂U a i ,t +1 , d i ,t +1
∂W a i ,t +1 , d i ,t +1
β−1 u 0 (c iet ) = δ
+ (1 − δ)
∂a i ,t +1
∂a i ,t +1

β

−1 0

u

∂U
(c iet ) = −δ

¡

a i ,t +1 , d i ,t +1
∂d i ,t +1

¢
− (1 − δ)

¡
¢
∂W a i ,t +1 , d i ,t +1
∂d i ,t +1

In the current period, borrowing or saving are two symmetric choices. Borrowing
possibly increases consumption while saving reduces current consumption. Consider
then the effects in the next period of today’s choices using the envelope conditions
and accounting for the possibility that next period, in unemployment, the borrowing constraint can be binding. For the sake of simplicity we assume that no other
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constraint is binding. First, consider how the choice of d i ,t +1 affects the intertemporal utilities of tomorrow, where η t +1 is the Lagrange multiplier associated with the
constraint d i ,t +1 ≤ (1 − γ)d i t in unemployment,
¡
¢
∂W a i ,t +1 , d i ,t +1
= −(1 + r d )u 0 (c ie,t +1 )
∂d i ,t +1
¡
¢
∂U a i ,t +1 , d i ,t +1
∂d i ,t +1

= −(1 + r d )u 0 (c iu,t +1 ) + η t +1 (1 − γ)

Interestingly, if η t +1 > 0 the value of having more debt today, that is d i ,t +1 −(1−γ)d i t >
0, can increase the value of unemployment tomorrow. Using the envelope conditions
for a i ,t +1 , one finally gets
³
´
(r d − r a ) δu 0 (c iu,t +1 ) + (1 − δ)u 0 (c ie,t +1 ) = δη t +1 (1 − γ)
A high value of the Lagrange multiplier associated with the credit constraint (η t +1 )
equates to expected low consumption levels in the next period. To sum up, in such an
environment, workers borrow today to get extra liquidity and thus relax tomorrow’s
borrowing constraints. In a way, when borrowing in employment the worker gets an
insurance against an unexpected income shock at a cost r d − r a .
Job search models with savings do not separate savings and debt and only consider net wealth (e.g. Lentz and Tranæs (2005) or Lise (2013) among others). In that
framework, search intensity decreases with net wealth. Our model delivers a more
nuanced message. Obviously, a worker that increases her debt today would benefit
from more liquidity tomorrow. However, today’s borrowing choices impact tomorrow’s credit constraints. For that reason, the usual relationship breaks down. Let’s
differentiate the optimality condition for search intensity,
Ã
¡
¢
¡
¢
∂W a i ,t +1 , d i ,t +1 d d i ,t +1 ∂W a i ,t +1 , d i ,t +1 d a i ,t +1
βλ
d ei t
= 00
+
d d i t c (e i t )
∂d i ,t +1
d di t
∂a i ,t +1
d di t

−

¡
¢
∂U a i ,t +1 , d i ,t +1 d d i ,t +1
∂d i ,t +1

d di t

−

!
¡
¢
∂U a i ,t +1 , d i ,t +1 d a i ,t +1
∂a i ,t +1

d di t

Liabilities have two effects, the effect on tomorrow’s repayments and the effect on
liquidity, and these effects differ according to the labor market state. First, an increase
in debt increases the repayments and reduces next period’s liquidity which is more
costly in unemployment than in employment. This goes towards the expected effect
of pushing the individual to increase her search intensity. The ambiguity in the total
effect comes from a second element, namely the fact that today’s liabilities change the
ability to borrow tomorrow. Notice that, if she finds a job then next period borrowing
will have to be lower than max{(1 − γ)d i ,t +1 , x 1 (a i ,t +1 − d i ,t +1 ) + x 2 w i }. An increase in
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debt today decreases tomorrow’s net wealth (a i ,t +1 −d i ,t +1 ) which is used as collateral
when borrowing. By lowering the ability to borrow in employment, and thus lowering
future wealth accumulation, it decreases the marginal value of employment. This
decrease can offset the decrease in the value of unemployment, inducing a lower
search intensity. To put it simply, a greater indebtedness, by lowering net wealth,
damages the ability to borrow in employment and thus lowers the consumption level
during the first periods of re-employment. This lowers the return of job search. At this
stage, it remains to be seen how likely this effect is and we thus propose a numerical
exercise in the next subsection showing that this can arise for plausible parameter
values.

2.5.5 Numerical Exercise
We now illustrate the above using numerical simulations. We solve the model by value
function iteration. We first discretize the asset state space and debt state space by
constructing a grid vector of one hundred points for each of the state variables.14
Remember that we assume no default which implies that some borrowing choices
could not be sustainable if they induce the worker to be insolvent at some point in
the future. To determine the feasible choice set, following a similar idea by Druedahl
and Jørgensen (2018), we first consider a finite horizon version of the model. In the
last period, the individual repays her remaining debt and consumes her remaining
savings/income. This determines a first set of asset/debt couples. Then we iterate
recursively on the optimal choices for 1000 periods such that at the end, for each
point of the choice set there is an optimal saving-borrowing path where the worker is
never insolvent, even in the worst case scenario.15 Given the feasible choice set, we
finally solve our model by iterating on the value functions.
1−σ
The utility function is assumed to be CRRA, u(c) = c1−σ , the cost function is
quadratic (c(e) = 0.5e 2 ) following the results of Christensen, Lentz, Mortensen, Neumann and Werwatz (2005), and the parameters are calibrated at the values displayed
in Table 2.9. The model is solved/simulated at a monthly frequency. The discount
Table 2.9: Parameter values

Values

w
1

µ
0.5

σ
4.62

λ
0.6

δ
0.05

β
0.9957

ra
0.0016

rd
0.0048

x1
0.5

x2
0.5

Note: The table shows the parameter values used in the numerical simulations.

rate corresponds to five percent annually. The wage is normalized to one, the interest
14 We create the grid vectors by putting more points around 0 and by checking that a change in the state
space doesn’t change the policy functions and quantitative predictions.
15 The number of periods used for the recursion has to be large enough such that the choice set obtained
recursively does not change when the number of periods increases.
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rate on asset corresponds to 1.92% annually while the interest rate on debt is 5.9%:
the interest rate spread is thus relatively limited. The minimum repayment share γ
is 1% per month, the collateral limit x 1 equals 50% and the part of the credit limit
related to income, x 2 , is 50% of the monthly wage. The individual faces a destruction
rate of 5%, a marginal search efficiency parameter λ = 0.6 and a replacement rate of
50%.
Put together, this implies at the steady state an unemployment rate of 6.8% and
a proportion of borrowers-savers (a > 0 and d > 0) of 95.7%.16 Notice, that if one
would have considered a destruction rate of 2% with the same search efficiency
the unemployment rate would have been 2.1% and the share of savers-borrowers
would have dropped to 70.1%. This proportion is a direct function of labor market
risks. Remember that in more canonical frameworks, keeping low interest assets and
holding high interest debt at the same time violates the no-arbitrage condition. Here,
the risk of unemployment and the fact that the credit constraint becomes tighter in
unemployment give a rational for this apparent puzzle. In the steady state, and for
our chosen calibration, assets and debt are positively correlated. This is not always
Figure 2.4: Saving and borrowing

Note: The figure shows simulated trajectories of assets, debt and net wealth for a worker being employed
for the first 48 months, then being unemployed for 12 months and finally becoming re-employed again.

the case. This can easily be explained by the fact that if having liquidity reduces the
16 We simulate 1000 workers for 1000 periods. They all start in unemployment with no assets and no
debt. The last period is used to compute the aggregate moments. We check that the numbers do not
change when we increase the number of periods ensuring we reached a steady state.
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need to borrow, borrowing is also used to increase the stock of liquidity. These are two
sides of the same coin and, in equilibrium, which of the two dominates for the overall
population depends on the labor market risks, interest rates and worker preferences.
To give a better sense of the saving/borrowing choices, we simulate an individual
starting in employment with zero assets and no debt. She saves and borrows according to the optimal choice functions and we assume that she stays employed for four
years after which she looses her job and becomes unemployed for one year (which
is very unlikely given her calibration but this allows us to observe a complete path
of dis-accumulation). After that, she becomes re-employed. The assets, debt and
net wealth trajectories are displayed in Figure 2.4. Interestingly, net wealth evolves
smoothly across time and in the expected way: It increases in employment17 and then
decreases in unemployment.If we now separate liquid assets and debt, we see that
debt is used to speed up accumulation in case of unemployment. Liquidity follows
a step function where the worker borrows to reach the next step and then repays
over a few months. The borrowing is more pronounced at lower assets level where
unemployment would be very costly.
Figure 2.5: Worker’s Wealth and the Exit Rate from Unemployment

Note: The figure shows how the probability of finding a job in period t is a function of the asset and debt
levels.

Looking at job search when unemployed, the probability of finding a job in period
t , λe(a t , d t ), is a function of assets and debt. Figure 2.5 displays the function contour
17 It would have reached a maximum after a while if the worker had stayed long enough in employment.
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plots. It makes apparent that if the exit rate seems to be a decreasing function of the
asset level, it is not monotonic with respect to the individual degree of indebtedness.
There are many (a, d ) regions where an increase in d , hence a decrease in net wealth,
would decrease the worker’s search intensity and exit rate. This is consistent with our
empirical findings for liquid wealth which is the type of wealth that the present model
looks at. In our model this comes from the fact that an increase in d increases the
credit constraint in the next period and thus decreases the ability for the worker to
regain a high consumption level in employment, limiting the returns to job search.
This section has shown that it is possible to create a model allowing for workers
to save and borrow simultaneously as is seen in the data but omitted from standard
job search models. In our calibrated model, we have shown that the job finding rate
is a monotonically decreasing function of assets. However, it is not a monotonically
increasing function of debt. This is consistent with our empirical analysis, where we
find that liquid assets matter, but that liquid liabilities do not.

2.6 Conclusion
This is one of the first papers to have shown that the portfolio composition of the
unemployed workers affects their job search behavior. The decomposition of wealth
into liquid and illiquid assets and liabilities is important to understand how wealth
affects the exit rate from unemployment. In particular, we have shown that higher
liquid assets decrease the probability of becoming re-employed within the first year
after the beginning of the employment spell whereas higher interest payments on
bank loans speed up the exit to employment when we allow for non-linear effects of
the four wealth components. We did not find strong effects of the illiquid components
of wealth and thus the value of owning a house and the mortgage debt did not have
significant effects on the probability of exiting unemployment. The result that higher
liquid assets decrease the probability of re-employment was stable across educational
levels, the pre-unemployment wage level as well as the marital status of the individual.
Furthermore, the effect was not driven by the choice of looking at the re-employment
probability after one year but was present for being re-employed from 6 months to 3
years after the beginning of the unemployment spell.
As liquid assets prolonged the time spent in unemployment, we investigated
whether this had any effect on the subsequent job match quality. This could be
expected as individuals with higher liquid assets could spend more time searching
for the best job match while still maintaining a high consumption level. Similar to
previous research on the subsequent job quality (see e.g. Card et al. (2007) or Basten
et al. (2014)), we did not find any clear pattern of wealth on the match quality of the
job after re-employment.
The main finding is that the re-employment probabilities depend negatively on
liquid assets, but not on liquid liabilities or illiquid wealth. To illustrate how this
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result could arise, we presented a theoretical model where workers chose to save
and borrow at the same time. This happened since workers used precautionary
borrowing as a device to help smooth consumption, since they could not borrow
when unemployed. Using a calibrated version of the model, we showed that the
search effort is a monotonically decreasing function of assets. However, it is not a
monotonically increasing function of debt. This was consistent with our empirical
analysis, where we found that liquid assets mattered, but that liquid liabilities did
not.
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Appendix
A.1 Probability of Exiting Unemployment
In this appendix we will show how the results change when we use the exit from
unemployment as the outcome variable instead of the re-employment probability.
When looking at exiting unemployment individuals can exit to the following states;
Employment, Education, Retirement, Other public benefits, or Non-participation.
The frequencies for each of the exit states can be seen in Table A.1. The table shows
Table A.1: Exit states

Employment
Education
Retirement
Other public benefits
Non-participation

Frequency
876,010
15,419
13,177
398,960
115,678

Percent
61.72%
1.09%
0.93%
28.11%
8.15%

Note: The table shows the possible exit states after the unemployment spell ends.

that 62% exit to employment whereas 28% exit to other public benefits. Notice, that
even if the individual exits to other public benefits the individual could easily find a
job later. In Table A.2 we show the probabilities of exiting from unemployment within
6, 9, 12, 24 and 36 months as well as the probabilities for becoming re-employed (i.e.
exiting to employment) from Table 2.3.
Table A.2: Probability to exit from unemployment and exit to re-employment within 6, 9, 12,
24 and 36 months.

6 months
9 months
12 months
24 months
36 months

Exit unemployment after (%)
Mean
SD
77.87
41.51
87.99
32.51
92.81
25.83
99.04
9.76
99.80
4.49

Re-employment after (%)
Mean
SD
70.06
45.80
78.31
41.21
82.62
37.90
90.16
29.78
92.48
26.37

Note: The table shows the probability of exiting from unemployment and exiting to re-employment within
6, 9, 12, 24 and 36 months after the beginning of the unemployment spell.

As can be seen from the table, the fraction exiting unemployment before a given
month is of course larger than the fraction exiting to employment. To have a comparable fraction of observations where an exit is observed, Table A.3 shows the effect
of wealth on the probability of exiting unemployment within 9 months after the
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unemployment spell begins. The fraction exiting to unemployment after 9 months is
88% whereas the fraction exiting to employment after 12 months which is the main
outcome in Section 2.4 is 83%.
In Table A.3 we replicate Table 2.4, but using exiting unemployment as the outcome instead of finding a job.
Table A.3: The effect of wealth on the probability of exiting unemployment within 9 months.

Total net wealth

(1)
-0.002
(0.001)

Liquid net wealth

(2)

-0.001
(0.002)
-0.002
(0.002)

Illiquid net wealth
Liquid assets
Illiquid assets
Liquid liabilities
Illiquid liabilities
Observations
Personal controls
Labor market controls
Financial controls
Individual FE

(3)

1,444,850
x
x
x
x

1,444,850
x
x
x
x

-0.009***
(0.003)
-0.001
(0.002)
-0.007**
(0.003)
0.003
(0.003)
1,444,850
x
x
x
x

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. Results
from estimations of Equation 2.1 using exit within the first nine months as the outcome variable. Wealth
variables are expressed in million DKK. Squared terms and zero dummies for the wealth variables as well
as month and year dummies are added to all regressions. Personal controls: Age, age2 , female, single vs.
married/cohabitating and educational level. Labor market controls: Experience, tenure in previous job,
occupation, member of unemployment insurance fund, experience gained each year for the last three
years, degree of unemployment each year for the last three years. Financial controls: Total income, wage
income each year for the last three years, hourly wage each year for the last three years.

Table A.3 shows no effect of total net wealth. This is similar to the results from
Table 2.4. When splitting total net wealth into liquid and illiquid net wealth, no effect
on the probability of exiting unemployment is found for either of these variables.
In Table 2.4 we saw that there was a small but significantly negative effect of liquid
net wealth on the probability of becoming re-employed. If we look at the effect of
the four wealth components on the probability of exiting unemployment within the
first 9 months, we see that there is a negative effect of liquid assets. This effect is
smaller than the effect of liquid assets on the probability of re-employment within 12
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months, which was found to be 2.2 percentage points. Furthermore, Table A.3 shows a
negative effect of liquid liabilities on the probability of exiting unemployment. This is
only significant at a 5% significance level though. In general, the effects of the wealth
components on the probability of exiting unemployment are smaller than the similar
effects of the wealth components on the probability of becoming re-employed, but
qualitatively the results are similar.
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A.2 Non-linear Effects using Dummy Groups
This appendix shows the non-linear effects estimating the same regression as for
Figure 2.3, but using dummy groups instead of the spline. We show the results from
this specification in Figure A.1. Notice, that group 0, which is the reference group, and
group 6 is special. Group 0 has zero of the wealth component, while the individuals
in group 6 are those with an extreme amount, i.e. higher than the 99th percentile.
Figure A.1: Nonlinear effects of assets and liabilities on the probability to be re-employed
before 12 months using dummies.

Note: This figure displays the estimated coefficients and 95 percent confidence bands, where the four
wealth groups are split into groups and dummies for each group are used. The outcome variable is the
probability of becoming re-employed in the first twelve months after the unemployment spell begins.
Month and year dummies as well as individual fixed effects are added. All controls are added (age, age2 ,
female, single vs. married/cohabitating, educational level, experience, tenure in previous job, occupation,
member of unemployment insurance fund, experience gained each year for the last three years, degree of
unemployment each year for the last three years, total income, wage income each year for the last three
years and hourly wage each year for the last three years).

Looking first at liquid assets, we again find a clear effect. The more liquid assets
the lower is the re-employment probability and the effect is clearly decreasing in the
groups. For liquid liabilities we find a significant cumulative effect, i.e. having liquid
liabilities in group 5 significantly decreases the re-employment probability compared
to being in group 0. But the pattern is less clear than for liquid assets.
Again, for the illiquid variables we find no clear pattern.
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A.3 Non-linear Effects Including Interest Payments
Figure A.2: Marginal effects of assets and liabilities on the probability to exit unemployment
before 12 months including interest payments.

Note: This figure displays the estimated marginal effects and 95 percent confidence bands, where the four
wealth groups are split into groups. The outcome variable is finding a job in the first twelve months after
the beginning of unemployment. Interest payments, month and year dummies as well as individual fixed
effects are added. All controls are added (age2 , female, single vs. married/cohabitating, educational level,
experience, tenure in previous job, occupation, member of unemployment insurance fund, experience
gained each year for the last three years, degree of unemployment each year for the last three years, total
income, wage income each year for the last three years and hourly wage each year for the last three years).
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Figure A.3: Nonlinear effects of assets and liabilities on the probability to become re-employed
within the first 12 months after unemployment begins using dummies and including interest
payments.

Note: This figure displays the estimated coefficients and 95 percent confidence bands, where the four
wealth groups are split into groups and dummies for each group are used. The outcome variable is the
probability of becoming re-employed in the first twelve months after the unemployment spell begins.
Interest payments, month and year dummies as well as individual fixed effects are added. All controls are
added (age2 , female, single vs. married/cohabitating, educational level, experience, tenure in previous job,
occupation, member of unemployment insurance fund, experience gained each year for the last three
years, degree of unemployment each year for the last three years, total income, wage income each year for
the last three years and hourly wage each year for the last three years).

CHAPTER

J OB - TO -J OB M OBILITY, W EALTH AND WAGES

Janne Nyborg Jensen
Aarhus University

Abstract
In this paper, I investigate the relationship between wealth, job-to-job transitions
and wages. I relate my findings to a model of directed search by Chaumont and
Shi (2017) showing that wealth affects job search choices implying that individuals
with higher wealth search for jobs with higher wages but face a lower matching
probability. Using administrative Danish data, I find a negative association between
higher liquid assets and job mobility and a positive relationship between liquid
assets and wages. But the positive relationship between liquid assets and wages is
dominated by a positive interaction between liquid debt and wages. This results in
a negative relationship between liquid wealth and wages indicating that wages are
not the only aspect individuals look for when making job-to-job transitions but that
non-wage aspects might be important as well.
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3.1 Introduction
Understanding the interactions between wealth and the labor market is an important
area of research. For example, to investigate the effects of reforms on the labor market,
it is important to understand how the labor market functions and how and why people
move on the labor market. This could have implications for the provision of e.g. public
unemployment insurance or mandatory pension savings. As an example, look at jobto-job transitions. If there is a higher risk of unemployment when making a job-to-job
transition and if more wealthy individuals are more likely to make this transition
because they have higher self-insurance against the possible income loss if becoming
unemployed, then there could be reasons for UI to insure individuals who do not
have the same access to liquidity. This would be the case if job-to-job transitions were
inefficiently low due to constraints on liquidity of the workers. Similarly, mandatory
pension savings tie up liquid assets that could otherwise have acted as insurance
against unemployment. Again, this might affect movements on the labor market in
ways that might not be efficient. But in order of assessing this, we need to know more
about how wealth and job-to-job transitions interact.
In this paper, I utilize a rich administrative data set including all employed individuals in Denmark to investigate how wealth interacts with job-to-job transitions
and wages following a transition. I have access to detailed information on different
components of wealth as well as daily information on the job holdings of the individuals together with the corresponding wages. This allows me to follow the same
individuals over time through multiple employment spells which I utilize to perform
an individual fixed effects regression of the interactions between wealth, job-to-job
transitions and wages. I decompose wealth holdings into liquid and illiquid assets
and liabilities to be able to analyze how each component is associated with job-tojob mobility and wages. I look at individuals beginning a new job and analyze how
the probability of making a job-to-job transition within 12 months correlates with
wealth. Furthermore, I investigate how wealth and wages after a job-to-job transition
interact. I find that there is a negative relationship between both liquid and illiquid
assets and the probability of making a job-to-job transition. Furthermore, there is a
positive association between liquid and illiquid assets and the wage received after a
job-to-job transition. The negative association between liquid assets and the transition probability is present irrespective of gender, marital status and educational
level whereas the positive relationship between liquid assets and wages is mainly
found to be present for males, singles and highly educated individuals. I find that
the positive association between liquid assets and wages is dominated by a positive
relationship between liquid liabilities and wages resulting in a negative co-movement
between liquid wealth and wages. A reason for this could be that wage and non-wage
aspects are valued differently depending on the specific portfolio composition of the
individual.
Theoretically, a couple of papers address how wealth affects employment out-
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comes. Chaumont and Shi (2017) set up a directed search model where individuals
accumulate assets under a borrowing limit and search for jobs both as unemployed
and as employed. When employed, there is an exogenous probability of becoming
unemployed and thus employed workers have incentive to save for precautionary
reasons. In the model, wealth and current earnings affect the search decision as they
change the optimal tradeoff between the wage offered and the matching probability.
Thus workers can reduce income risks by changing their job search strategies. Using model generated data, Chaumont and Shi (2017) find that wealth significantly
decreases workers transition rate from one job to another, i.e. workers with higher
wealth spend more time making the transition from one job to another. Furthermore,
they show that the wage targeted by the worker is increasing in wealth when wealth
is moderate or low. Another theoretical paper including wealth and on-the job search
is the paper by Lise (2013). He develops and estimates a model including on-the-job
search where workers choose search effort and borrow or save in a risk free asset.
Search in this paper is random instead of directed as in Chaumont and Shi (2017). Lise
(2013) estimates descriptive models on both data from the NLSY79 and on simulated
data from the structural model and uses this to estimate the structural parameters
of his model. He finds a negative relationship between assets and wages and the
probability of making a job-to-job transition. In the model, this comes from search
effort decreasing with both assets and wages.
Both of the above papers focus mainly on the liquid part of total wealth as they
focus on wealth available for precautionary savings. On the other hand, the empirical
literature has mainly been focused on the effects of homeownership or housing equity on different employment outcomes and especially residential mobility which is
likely to affect the degree to which workers switch jobs. This is due to a locking-in
effect of being a homeowner as there are transaction costs associated with moving.
Furthermore, the loan-to-value (LTV) ratio might be so high, that selling is practically
impossible. Ferreira, Gyourko and Tracy (2010) find that negative equity lowers mobility rates using US data and Munch, Rosholm and Svarer (2008) find a negative effect
of homeownership on job-to-job mobility using Danish data but a positive effect
on wages. On the other hand, Demyanyk, Hryshko, Luengo-Prado and Sørensen
(2017) use data from the US during the Great Recession and find that negative home
equity is not a significant barrier to job-related mobility as the benefits from moving
outweighs the costs. In line with this, van Leuvensteijn and Koning (2004) do not find
homeowners to change less from jobs than tenants in the Netherlands. The paper by
Bloze and Skak (2016) looks at the association of the LTV-ratios of homeowners and
their residential mobility. They find a negative relationship between the LTV-ratio
and mobility but they do not find the same when looking at whether the family heads
commute. They argue that the reduced labor market flexibility for homeowners that
are locked in because of low housing equity might be mitigated by an increase in their
mobility through more commuting. Most of the above mentioned papers only look
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at being a homeowner or not and do not take the size of the illiquid component of
wealth into account nor do they include the liquid wealth holdings of the individuals.
But liquid wealth is likely to be important for e.g. the locking-in effect, as this will
affect the severeness of the housing debt. If liquid wealth holdings are large, a large
housing debt might not be as severe for mobility.
Other papers have looked at how wealth affects unemployment. Algan, Cheron,
Hairault and Langot (2003) find that the probability of remaining unemployed increases with the level of liquid wealth. Similarly, Card, Chetty and Weber (2007) find
that a lump-sum severance payment lowers the job-finding rate using Austrian data
and Basten, Fagereng and Telle (2014) use Norwegian data to show that a severance
payment increases average non-employment duration and lowers the fraction reemployed after one year. The last two papers also look at whether there are effects on
the match quality of the following job, but they do not find significant effects of the
wealth holdings before unemployment on the match quality of the first job after the
unemployment spell ends. A paper closely related to this is the paper by Fontaine,
Jensen and Vejlin (2018) who investigate how the portfolio choices of the individual
worker affects job search behavior when unemployed. They find that higher liquid
assets reduce the probability of becoming reemployed within the first year after the
unemployment spell begins but that liquid debt and illiquid assets and debt do not
affect the reemployment probability. Furthermore, they find that there might be small
effects of liquid and illiquid assets on the reemployment wage.
The idea to decompose net wealth by liquidity is not new. Kaplan et al. (2014) show
that the composition of wealth is important for the sensitivity of consumption to
income shocks as well as the response to fiscal stimulus. Further, Gross and Souleles
(2002) look at consumption behavior and show that decomposing financial wealth is
important to understand this. And as mentioned above, Fontaine et al. (2018) show
that the portfolio composition affects unemployment durations. In this paper, I show
that decomposing wealth is also important for understanding job-to-job mobility
and the wages that follow.
The paper proceeds as follows. Section 3.2 gives an overview of the data used
in the estimations and Section 3.3 explains the empirical strategy that is followed.
Section 3.4 analyzes the results from the estimations and Section 3.5 concludes.

3.2 Data
I exploit a comprehensive administrative register data set for Denmark for the period
1997-2012. I combine several data sources to obtain a panel of individuals which includes information on labor market transitions, personal characteristics, information
on wealth, previous labor market experience as well as information on the family of
the individual in question. I sample individuals from a matched employer-employee
data set where I have daily information about all individuals holding a job. For each
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individual, I know the start and end date of the all jobs held as well as information
about the firm and the wage. I link this information to detailed information about
the individual including labor market experience, age, information about a possible
partner, the number of children and the total income of the individual. Furthermore, I
am able to decompose wealth according to the degree of liquidity and into assets and
liabilities. Doing this enables me to investigate not only the effects of total wealth but
also on the portfolio composition of wealth which will turn out to be important. The
wealth variables are collected by the tax authorities and are considered to be of high
quality. The fact that the information about wealth is collected by the tax authorities
eliminates concerns regarding biases resulting from self-reporting of wealth holdings.
As mentioned above, I am able to split wealth into four components all measured
yearly for each individual. Liquid assets consists of bank deposits and stock and
bond holdings and liquid liabilities are debt to banks and credit card companies.
Illiquid assets measures the property value of properties owned by the individual1
and illiquid liabilities measures the mortgage debt. The four wealth components
used in this paper do not include other types of wealth, e.g. cash, designer furniture,
expensive art and other valuable belongings owned by the individual. Furthermore,
the value of cars is not included even though car loans are included if the loan is
obtained through banks or other credit institutions. These issues are important to
keep in mind but most of them are probably mainly an issue for the richest part of
the population. Thus the main part of the individuals in the analysis are not expected
to be affected to much by the exclusion of these components of wealth.
I sample all individuals aged 25 to 55 and beginning an employment spell between 1997 and 2012. I define an employment spell to be an unbroken period of
time in which the individual is recorded as holding a job. This means that for each
employment spell, it is possible to hold several jobs at different firms. If an individual
changes job (i.e. shifts employer but does not have a period of time longer than four
weeks without employment), I record this as a job-to-job transition. This sample of
employed individuals is then merged with information on wealth holdings and other
background characteristics including information about the family of the individual.
All of these are measured the year before the beginning of the employment spell. I
delete observations where I do not have information on the partner which is the case
for 4,0% of the sample. If the individual is married or cohabiting, I include information on the wealth holdings of the partner. I drop all individuals for whom I do not
have all wealth information on the individual itself or the partner of the individual.
This is only the case for 439 observations.2 The final sample consists of 3,865,312
employment spells experienced by 1,674,873 individuals. 56% of the individuals have
more than one employment spell during the sample period. As will be explained
1 The property value is based on public valuations from the tax authorities. These are the base for
property taxation. In general, they are of good quality and the individuals have the possibility to complain
if they find the valuation unfair.
2 I have missing wealth information for 320 individuals and 119 partners.
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in the next section, I rely on an estimation strategy using individual fixed effects.
Thus the estimations are performed for the individuals who experience more than
one employment spell during my sample period. This reduces the sample used for
estimation to 3,063,089 employment spells
Table 3.1 shows the personal characteristics of the sample. The mean age is 38
Table 3.1: Descriptive statistics, personal characteristics.

Mean

SD

Personal characteristics
Age
Female (%)
Single (%)
Married/cohabitating (%)

38.43
52.64
34.40
65.60

8.71
49.93
47.50
47.50

Number of children living at home (%)
Zero
One or two
Three or four
More than four

51.09
40.59
8.02
0.30

49.99
49.11
27.16
5.47

Education (%)
Less than high school
High school/vocational education
College or more

27.86
44.85
27.29

44.83
49.73
44.54

Region (%)
Region Hovedstaden
Region Sjælland
Region Syddanmark
Region Midtjylland
Region Nordjylland

33.81
13.54
19.62
22.74
10.29

47.31
34.22
39.71
41.91
30.38

Number of observations

3,063,089

Note: All variables are measured the year before the beginning of the employment spell.

years and almost half of the sample are men. 66% are married or cohabiting with a
partner while 51% do not have children living at home. Almost half of my sample
have a high school or vocational education as their highest completed education and
one fourth have either less than high school or at least college.
In Table 3.2 the descriptive statistics for the wealth components as well as other
financial variables can be seen. Furthermore, different characteristics regarding the
labor market attachment of the individuals are shown. I exclude all wealth variables
higher than the 99th percentile in order to avoid problems with extreme outliers.
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Table 3.2: Descriptive statistics, financial variables and labor market attachment.
Mean

SD

Wealth variables (in year 2000 DKK)
Total wealth
Liquid wealth
Illiquid wealth
Liquid assets
Liquid liabilities
Illiquid assets
Illiquid liabilities

89,790
-37,269
127,059
53,122
90,391
339,204
212,145

389,361
185,267
327,710
121,375
137,321
543,213
347,979

Interest payments (in year 2000 DKK)
Positive interest payments, banks
Negative interest payments, banks
Negative interest payments, mortgage institutions

949
5,783
12,042

4,158
11,956
18,977

Other financial variables (in year 2000 DKK)
Total income
Wage income, 1 year before E
Wage income, 2 years before E
Wage income, 3 years before E
Hourly wage, 1 year before E
Hourly wage, 2 years before E
Hourly wage, 3 years before E

231,523
156,525
161,714
157,982
159.65
155.30
150.64

172,174
157,811
154,106
148,712
150.48
130.24
126.90

29.43
11.11
0.51
0.56
0.57
11.68
10.32
10.38

45.57
8.49
0.43
0.43
0.43
22.99
22.07
22.47

Labor market attachment
Commute (%)
Total experience
Experience gained, 1 year before E
Experience gained, 2 years before E
Experience gained, 3 years before E
Degree of unemployment, 1 year before E (%)
Degree of unemployment, 2 years before E (%)
Degree of unemployment, 3 years before E (%)
Number of observations

Missings (%)

1.27
2.21
33.31
27.49
27.68

1.27
2.46
3.38
1.27
2.21

3,063,089

Note: All variables are measured the year before the beginning of the employment spell. All financial values
are measured in 2000 DKK prices.

Mean total wealth for the sample used is almost 90,000 DKK (14,000 USD) with a
standard deviation of 389,000 DKK. For the four wealth components, it can be seen
that mean liquid assets are equal to 53,000 DKK whereas mean liquid liabilities are
90,000 DKK. This also results in mean liquid wealth being negative but small. The
mean holdings of illiquid wealth are larger with mean illiquid asset holdings equal to
339,000 DKK being almost seven times larger than the mean liquid asset holdings,
whereas mean illiquid debt is 212,000 DKK. The distributions of the wealth variables
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will be investigated further at the end of this section.
The positive interest payments received from the bank are on average 900 DKK
for the year before the beginning of the employment spell whereas average negative
interest payments to banks are equal to 5800 DKK. The mean interest payments on
mortgage loans equal 12,000 DKK on average. Individuals have a total income of
232,000 DKK on average where most are from wage income. I include measures of
wage income, hourly wages, the increase in labor market experience and the degree
of unemployment for the three years leading up to the employment spell. This is
done to capture the quality of the worker as will be discussed in the next section.
I include a measure of whether the individuals commuted the year before the
beginning of the employment spell. The individuals are recorded as commuting if
their municipality of residence is different from the municipality of their workplace. I
include this measure as Bloze and Skak (2016) show that a considerable fraction of
their sample commute which helps mitigate the negative effect of locked-in households due to negative housing equity in Denmark. I find that 29% commute. This is a
bit lower compared to Bloze and Skak (2016) where 43% of homeowners and 28% of
tenants commute.3
Finally, Table 3.3 shows the mean and standard deviation of the outcome variables
used in this paper. The probability of experiencing a job-to-job transition within the
Table 3.3: Descriptive statistics, outcome variables.

Mean

SD

Probability of job-to-job transition within (%)
6 months
12 months
24 months

19.25
27.56
33.74

39.43
44.68
47.28

Wages (in year 2000 DKK)
First wage (hourly)
Wage after job-to-job transition (hourly)
Change in wage after job-to-job-transition

147.17
156.10
2.74

102.44
95.12
92.14

Number of observations

Missings (%)

1.11
59.90
60.08

3,063,089

Note: All variables are measured the year before the beginning of the employment spell. All financial values
are measured in 2000 DKK prices.

first half year after the employment spell begins is 19%, increasing to 28% after one
year and 34% after 2 years. Thus a large part of the sample does not have a job-to-job
transition within the time frames used. The average hourly wage in the first job is
147 DKK with a standard deviation of 102 DKK while the average hourly wage after
3 In the sample used in this paper, 38% of homeowners and 23% of tenants commute.
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the first job-to-job transition is equal to 156 DKK with a standard deviation of 95
DKK. As for the wealth components, I have excluded the top 1% of hourly wages, as
there were some unreasonable outliers. The mean change in wages after a job-to-job
transition is 3 DKK with a standard deviation of 92 DKK. The high number of missings
here is due to the fact that only a fraction of the individuals experience a job-to-job
transition.

Figure 3.1: Distribution of wealth components

Note: The figure shows the distribution of the wealth components. Each wealth components is divided
into percentiles and the mean value of each percentile is graphed.

The distribution of the four wealth components can be seen in Figure 3.1. 8.0%
hold zero liquid assets, 22.9% have no liquid liabilities while 55.6% and 59.2% have
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zero illiquid assets and liabilities respectively.4 The graph for the liquid components
of wealth shows that the liquid asset holdings are in general smaller than the holdings
of liquid liabilities, except for the lower percentiles, as there are more individuals with
zero liquid liabilities than liquid assets. For the illiquid components, illiquid assets
are higher than illiquid liabilities for all percentiles with positive holdings. But as can
be seen, more than half of the sample do not have any illiquid wealth.

3.3 Empirical strategy
When looking at effects of wealth on job-to-job transitions and wages, the identification of the effects is difficult as wealth is partly a result of savings decisions which
are derived from labor income. Previous studies have relied on e.g. the receipt of
windfall gains from lotteries in estimating the effect of wealth on job preferences
(see Haywood (2016)) or when looking at unemployment duration, a discontinuity
in severance payments has been used to create exogenous variation in wealth as
was mentioned in Section 3.1 (see e.g. Card et al. (2007) looking at Austria or Basten
et al. (2014) using Norwegian data). Others have set up various hazard models where
all individual heterogeneity is assumed to be random when estimating the effect of
homeownership on e.g. job duration, wages and labor mobility (see e.g. Munch et al.
(2008) or van Leuvensteijn and Koning (2004)5 ). But if the assumption of random
effects in these models is violated then the estimates will not be consistent.
In this paper, I will use an individual fixed effects approach, where I utilize that I
have multiple employment spells for the same individual. This allows me to control
for unobserved individual heterogeneity that is constant across time and might be
correlated with the independent variables. I estimate the following equation
Yi t = αi + γt + βz i t + δx i t + ²i t

(3.1)

where Yi t is the outcome variable, for example the probability of switching jobs
within the first year after the beginning of the employment spell, αi is the unobserved
individual fixed effect, γt is year and month dummies for the beginning of the employment spell, z i t is the wealth holdings of the individual, x i t is the background
characteristics and ²i t is the error term.
The paper by Bloze and Skak (2016) uses a similar approach as the one proposed
here to identify the effects of housing equity on residential mobility and the possibility
4 1.0% hold zero liquid wealth (liquid assets minus liquid liabilities) whereas 55.6% hold zero illiquid

wealth (illiquid assets minus illiquid liabilities).
5 Munch et al. (2008) check the robustness of their results by performing an instrumental variable
estimation using the regional homeownership rate as an instrumental variable which only affects homeownership status but not an individual’s labor market outcomes. They also include the homeowner status
of the parents as well as the regional homeowner rate in the municipality in which the individual was born.
van Leuvensteijn and Koning (2004) also use the regional homeownership rate as an instrumental variable.
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of commuting, but sets up a logit model including family fixed effects6 instead of the
linear model proposed here. I choose to use a linear model, as not much is likely to
be gained by using e.g. a probit or logit model and computationally, the linear model
is easier to estimate.7
Using the fixed effects approach implies that the results found in this paper
are identified from individuals with multiple employment spells during the sample
period. 56% of the individuals in the sample experience at least two spells and 94%
have at most five spells during the years I look at. As mentioned above, the inclusion
of the individual fixed effect removes any unobserved individual heterogeneity that is
constant over time which is likely to matter here. As an example, an individual who is
highly impatient is likely to have a higher probability of making a job-to-job transition
and at the same time choose to save less and thus have a lower wealth accumulation.
If this impatience is constant over time, then using the information from multiple
employment spells for the same individual removes this correlation between the
wealth components and the probability of making a job-to-job transition.
A main threat to the identification strategy is selection. The main interactions
investigated are those between the different wealth components and the probability
of switching jobs within the first year after the beginning of an employment spell as
well as the interactions between the wealth components and the wage after such a
job change. Theoretically, if considering models with directed search, the effect of
wealth on job-to-job transitions and the wages following a transition would suggest
that higher wealth decreases job-to-job transitions and increases the wage after a
transition, as individuals with higher wealth choose to search for jobs with a lower
matching probability and a higher wage. As the matching probability is lower, these
individuals will spend more time searching for jobs and thus making a job-to-job
transition will take longer time. Selection into both job transition behavior and wealth
choices poses a threat to a causal interpretation of the effects found in this paper.
Assuming that individuals with higher wealth also have better unobserved labor
market characteristics, then these individuals might switch jobs at a different rate
than other individuals. They might be more likely to make a transition, as other firms
to a higher extent are interested in attracting them. But on the other hand, the firm in
which they are currently employed would also be more eager to keep these valuable
employees possibly resulting in a lower job-to-job transition rate. As I include the
individual fixed effect, I am able to remove this problem partially and furthermore,
I include a vast set of control variables measured the year before the beginning of
the employment spell in order to control for this threat to the identification strategy.
Particularly, I include wage income, hourly wages, the increase in experience as well
6 The unit of analysis in Bloze and Skak (2016) is the household instead of the individual as is used in
this paper.
7 Demyanyk et al. (2017) argue that this is true and that even though the linear probability model is
not a maximum-likelihood estimator, efficiency is not an important concern when the data set is large, as
is the case here.
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as the degree of unemployment for the three years leading up to the employment
spell in order of controlling for the unobserved quality of the worker.
I will be cautious in interpreting the results in this paper as the causal effects
of wealth for the above mentioned reasons. Even though the fixed effects approach
removes constant unobserved individual heterogeneity, I do not have exogeneity in
the wealth holdings of the individuals nor am I able to be sure that reversed causality is
not a problem. Thus the remainder of the paper will discuss the interactions between
wealth, job-to-job mobility and wages which are not necessarily causal.

3.4 Results
This section shows the results from the empirical analysis of how wealth and the
employment outcomes interact. First, I look at wealth and job-to-job transitions and
investigate whether the composition of wealth matters. Next, I look at the interactions
between the wealth components and the wage after the individual has made a jobto-job transition. I investigate whether the relations between wealth and job-to-job
transitions and wealth and wages depend on gender, marital status, educational level
and homeownership.

3.4.1 Wealth and job-to-job transitions
First, I investigate the interactions between total wealth and job-to-job transitions.
The first column in Table 3.4 shows the results when estimating Equation 3.1 where
the outcome is the probability of experiencing a job-to-job transition within the first
year after the beginning of an employment spell and where the wealth holdings of
the individual is measured as total wealth.8 The table shows that if total wealth is 1
million DKK (150,000 USD) higher, then the probability of experiencing a job-to-job
transition within the first year after the employment spell begins is 0.6 percentage
points lower. As argued by Chaumont and Shi (2017) in a setting with directed search,
one explanation for this negative interaction between total wealth and the probability
of making a job-to-job transition within the first year could be that wealth and
earnings affect search decisions on-the-job as it changes how to trade-off wages and
the matching probability. Higher wealth implies that individuals search for jobs with a
higher wage but lower matching probability. In this case, higher wealth would lead to
lower job-to-job transition rates, as the probability of a match is lower. But this effect
is likely to work through the liquid components of wealth whereas e.g. Bloze and
Skak (2016) found that higher LTV-ratios, i.e. lower illiquid wealth reduces residential
mobility. Thus looking at total wealth does not reveal whether there are opposing
effects due to the liquidity of the wealth components.
8 Table A.1 in Appendix A.1 shows that the results are not sensitive to whether I look at the probability
of a job-to-job transition 6, 12 or 24 months after the beginning of an employment spell.
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Table 3.4: Wealth and the probability of experiencing a job-to-job transition within 12 months
after the beginning of the employment spell.

Total wealth

(1)
-0.006***
(0.002)

Liquid wealth

(2)

(3)

(4)

-0.043***
(0.009)
-0.010***
(0.004)
0.008
(0.007)
-0.001
(0.006)

-0.044***
(0.009)
-0.010***
(0.004)
0.005
(0.008)
-0.004
(0.006)
0.135
(0.099)
0.070**
(0.030)
0.068*
(0.041)

3,063,089

3,063,089

-0.008***
(0.003)
-0.009***
(0.002)

Illiquid wealth
Liquid assets
Illiquid assets
Liquid liabilities
Illiquid liabilities
Positive interest payments,
banks
Negative interest payments,
banks
Negative interest payments,
mortgage institutions
Number of observations

3,063,089

3,063,089

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. This table
displays the results using the probability of experiencing a job-to-job transition in the first twelve months
after an employment spell begins as the outcome variables and controlling for individual fixed effects.
All control variables described in Section 3.2 and a squared term for age are included as well as year and
month dummies for the beginning of the employment spell. Squared terms and zero dummies for the
wealth variables are added in columns (3) and (4). Wealth variables are expressed in million of Danish
kroner.

To investigate whether there are differences in the interactions due to the liquidity
of wealth, column (2) separates total wealth into liquid wealth (liquid assets minus
liquid liabilities) and illiquid wealth (illiquid assets minus illiquid liabilities). How
wealth and job-to-job mobility interact might very well be affected by whether high
wealth is due to a lot of liquid wealth which directly can be used as a means of insurance or whether a lot of the wealth is illiquid and more difficult to access. The table
shows that both liquid and illiquid wealth have a significantly negative co-movement
with the probability of making a job-to-job transition within the first 12 months
after the beginning of the employment spell. The negative correlation between liquid
wealth and job-to-job transitions could be due to explanation above. In Chaumont
and Shi (2017), the workers hold non-contingent assets for precautionary reasons.
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This kind of wealth corresponds to the liquid part of total wealth, as illiquid wealth is
likely to be much harder to tap into and thus less useful for insuring against income
losses. Thus the co-movement between higher liquid wealth and a lower job-to-job
transition could be explained in the directed search model by the individuals with
higher liquid wealth choosing to search for jobs with higher wages but where the
transition probability is similarly lowered. In their paper, Chaumont and Shi (2017)
use the model generated data to estimate the correlation between wealth and the
probability of making a transition and find a negative and statistically significant
interaction between the two. This corresponds well to the results found here.
The negative correlation between illiquid wealth and job-to-job mobility seems to
contradict the effects found in Bloze and Skak (2016) that higher LTV-ratios (lower illiquid wealth) reduce the probability of households moving to another house. However
they find that when including the possibility of commuting as opposed to moving,
the negative effect of a higher LTV-ratio might be mitigated. Thus whether there
would be a negative effect on job-to-job transitions in their study is not clear. In
Munch et al. (2008), homeownership has a negative impact on job-to-job mobility
as homeowners accept both local and non-local job offers less often than renters.
The lower acceptance of the non-local job offers can theoretically be explained by a
higher mobility cost associated with accepting these jobs, as homeowners will have
to move and thus incur the costs associated with this. For local jobs, they also see a
lower acceptance rate and suggest that this can be explained by homeowners staying
longer with the same employer and thus having more firm-specific skills. The results
from Table 3.4 show that there is a negative correlation between illiquid assets and
the probability of a job-to-job transition. This indicates that the higher the value
of the property, the lower is the probability that the individual makes a job-to-job
transition.
The results so far have looked at total wealth and liquid and illiquid wealth,
respectively. But intuitively, it is likely that assets and liabilities do not interact with
job changes in similar ways. Consider two individuals both holding liquid wealth
equal to 5000 DKK. One has a liquid asset holding equal to 5000 DKK and the other
has liquid assets equal to 100,000 DKK and liquid debt equal to 95,000 DKK. The two
individuals are likely to differ in how this relates to job-to-job mobility, as the second
individual has more liquid assets for precautionary savings and has a bigger access to
credit. Decomposing wealth into assets and liabilities is thus likely to matter.
Column (3) shows the results when liquid and illiquid wealth are split into assets
and liabilities. The column reveals that the negative correlation between wealth and
job-to-job transitions comes from liquid and illiquid assets. Higher assets of either
type move together with a lower job-to-job mobility. Liquid and illiquid liabilities
do not have a significant co-movement with the probability of making a job-to-job
transition. The fact that only liquid assets and not liquid liabilities matter could be
explained by liquid assets being the main component when looking at wealth for
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precautionary reasons. Fontaine et al. (2018) find similar results regarding the probability of becoming reemployed after unemployment where liquid assets decrease
this probability whereas liquid liabilities do not have an effect on the reemployment
probability. They use a job search model (without on-the-job search) to illustrate
how these results could arise. The model reveals that the job finding probability is
monotonically decreasing in assets but that it is not monotonically increasing in debt.
Something similar could be the case here and explain why there is an interaction
between liquid assets and the probability of making a job-to-job transition but no
correlation with liquid liabilities. Furthermore, the negative correlation between
liquid assets and job-to-job mobility corresponds well with the theory of directed
search, where individuals with higher precautionary savings (here resulting from
higher liquid assets) apply for jobs with a lower transition probability but higher
wages as explained above. For the illiquid components, the table reveals that only the
property value (illiquid assets) has a significantly negative co-movement with the
probability of making a job-to-job transition.
Column (4) includes the interest payments an individual receives on its deposits
as well as the interest payments paid to banks and mortgage institutions. As the
level of the different wealth components is also included in the regressions, the
interest payments capture differences in the financial conditions of the loans and
deposits. This could be important for the interaction between wealth and job-to-job
mobility as well. The results show that including interest payments do not alter the
conclusions about the interactions between the wealth components and job-to-job
mobility. Furthermore, there does not seem to be highly significant interactions
between interest payments and the probability of making a job-to-job transition
within the first year after the employment spell begins. There is a positive correlation
between the negative interest payments to banks and the transition probability but
this is only significant at a 5 percent significance level. For the remainder of the paper,
I will include the interest payments as a control variable, but not show the results
as they do not affect the estimates of the wealth components significantly and they
do not have a highly significant effect on neither the job-to-job transitions nor the
wages after a transition.

3.4.1.1 Heterogeneity
In this section I investigate whether the interactions between wealth and the probability of making a job-to-job transitions change when I look at different groups of
individuals. I start by looking at gender, marital status and educational level. Next, I
analyze whether the interactions are affected by the homeownership status of the
individual.9
9 I define an individual to be a homeowner, if he has a positive amount of illiquid assets. As explained
in Section 3.2, illiquid assets measure the property value of properties owned by the individual.

(1)

(2)
(3)
Gender
Male
Female
-0.037***
-0.050***
(0.012)
(0.013)
-0.013**
-0.008
(0.005)
(0.005)
-0.004
0.005
(0.011)
(0.011)
-0.009
0.004
(0.008)
(0.009)
All

-0.044***
(0.009)
-0.010***
(0.004)
0.005
(0.008)
-0.004
(0.006)
1,450,558

1,612,531

3,063,089

Low
-0.016
(0.021)
0.001
(0.009)
0.016
(0.017)
-0.017
(0.014)

1,373,789

835,836

(6)
(7)
(8)
Educational level
Medium
High
-0.028**
-0.062***
(0.014)
(0.015)
-0.002
-0.016**
(0.006)
(0.006)
0.013
-0.015
(0.011)
(0.015)
0.000
-0.002
(0.009)
(0.011)

(4)
(5)
Marital status
Single
Partner
-0.070***
-0.031***
(0.018)
(0.011)
-0.019**
-0.009*
(0.009)
(0.004)
-0.034*
0.020**
(0.017)
(0.009)
-0.019
-0.007
(0.016)
(0.007)

853,464

1,053,719

2,009,370

Table 3.5: Wealth and the probability of experiencing a job-to-job transition within 12 months after the beginning of the employment spell by gender,
marital status and educational level.

Liquid assets
Illiquid assets
Liquid liabilities
Illiquid liabilities

Number of observations

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. This table displays the results using the probability of experiencing a
job-to-job transition in the first twelve months after an employment spell begins as the outcome variables and controlling for individual fixed effects. All control variables
described in Section 3.2 and a squared term for age are included as well as year and month dummies for the beginning of the employment spell and squared terms and
zero dummies for the wealth variables. Wealth variables are expressed in million of Danish kroner. Low educational level are those whose highest achieved education is
less than high school, medium educational level corresponds to high school or a vocational education, high educational level corresponds to college or more.
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Table 3.5 shows the results separately by gender, marital status and educational
level. The results show that the negative correlation between liquid assets and the
probability of experiencing a job-to-job transition within the first 12 months after the
employment spell begins is rather stable across the different groups of individuals
investigated here. Both males and females have a negative correlation between liquid
assets and the job transition probability and it is a bit stronger for females. A one
standard deviation increase in liquid assets corresponds to a 0.6 percentage points
decrease in the probability of a job-to-job transition for males and a 0.7 percentage
points decrease for females.10 Similar to the results for males found here, Lise (2013)
uses a sample of white males from the NLSY79 and finds a negative relationship
between assets and wages and the probability of making a job-to-job transition. I
show that the negative relationship is present for females as well.
Having a partner, the household is likely to partially co-insure each other against
the income loss if becoming unemployed. This risk-sharing is shown to have an
impact on consumption, income and labor supply (see Ortigueira and Siassi (2013)
or Blundell, Pistaferri and Saporta-Eksten (2016)). Thus the interactions found in
Table 3.4 could differ between singles and individuals married or living with a partner.
Column (4) shows the results for singles and column (5) shows the results for individuals who are married or living with a partner. The table shows that the negative
correlation between liquid assets and the probability of a job-to-job transition is
present for both singles and those living with a partner and the correlation is higher
(more negative) for singles. Furthermore, the negative comovement between illiquid
assets and the job transition probability seems to be strongest for singles, whereas
individuals living with a partner have a positive correlation between liquid liabilities
and transitions. This enhances the negative interaction between liquid wealth and
job-to-job transitions for this group. For both singles and individuals living with a
partner, the theory of directed search could apply regarding individuals with higher
wealth choosing to search for jobs with a lower transition probability. The next section
will show whether this results in a positive interaction between wealth and wages as
well.
Finally, Table 3.5 shows the results for individuals with different educational levels.
The negative correlation between liquid assets and the probability of making a job-tojob transition within the first 12 months after the beginning of the employment spell is
only present for those with a high school or vocational education or higher. For those
whose highest educational achievement is less than high school, no relationship
between wealth and the probability of a job-to-job transition is found. College or
higher gives the strongest negative correlation between liquid assets and job-to-job
transitions and furthermore, the negative relationship between illiquid assets and jobto-job transitions is only seen for this group. The strong negative correlation between
10 Mean liquid assets are equal to 62,248 DKK and 48,438 DKK for males and females respectively, with
a standard deviation of 136,685 and 110,838.
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liquid assets and the transition probability for those with higher education levels
could be explained by the fact that for these individuals, the different (wage, transition
probability)-submarkets from the theory of directed search are more diverse than
for those with a lower educational attainment. For individuals with less than high
school, the type of jobs they can apply for might not be that different with respect to
wages. Thus the relationship between wages and the transition probability might not
be as relevant for this group of individuals. This could explain why the relationship
between wealth and the transition probability is mainly present for highly educated
individuals.
Next, I investigate the interactions conditioning on homeownership. Table 3.6
shows the results. As can be seen from the table, the negative relationship between
Table 3.6: Wealth and the probability of experiencing a job-to-job transition within 12 months
after the beginning of employment spell for homeowners and renters.

Liquid assets
Illiquid assets
Liquid liabilities
Illiquid liabilities

Number of observations

(1)
All
-0.044***
(0.009)
-0.010***
(0.004)
0.005
(0.008)
-0.004
(0.006)

(2)
Homeowner
-0.022*
(0.012)
-0.008*
(0.005)
0.031***
(0.011)
-0.004
(0.007)

(3)
Renter
-0.063***
(0.017)

3,063,089

1,360,248

1,702,841

-0.035**
(0.014)

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. This table
displays the results using the probability of experiencing a job-to-job transition in the first twelve months
after an employment spell begins as the outcome variables and controlling for individual fixed effects.
All control variables described in Section 3.2 and a squared term for age are included as well as year and
month dummies for the beginning of the employment spell and squared terms and zero dummies for the
wealth variables. Wealth variables are expressed in million of Danish kroner.

liquid assets and the probability of making a job-to-job transition within the first 12
months after the employment spell begins is stronger for renters than for homeowners. For homeowners, a 1 standard deviation increase in liquid assets corresponds to
a 0.3 percentage points decrease in the transition probability whereas for renters, it
corresponds to a 1.1 percentage points decrease in the transition probability. This is
in line with the conclusions from van Leuvensteijn and Koning (2004) who do not
find homeowners to make less job changes than tenants. On the other hand, Munch
et al. (2008) find that being a homeowner results in fewer job changes both locally
and non-locally. The results shown here investigate whether the negative association
between liquid assets and the probability of making a job-to-job transition is affected
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by homeownership and this seems to be the case. The table also reveals an opposing
relationship between liquid liabilities and the transition probability for homeowners and renters. For homeowners, the association is positive whereas it is negative
(but less significant) for renters. When being a homeowner, higher liquid debt adds
to the need for liquidity in order to make repayments on both the liquid debt and
possibly the mortgage loan. Thus the theory of directed search could indicate that
homeowners with higher liquid debt choose to search for jobs with a higher matching
probability as the need for even small increases in wages is more present. This would
result in the positive association between liquid debt and job-to-job transitions for
this group.

3.4.2 Wealth and wages
This section investigates how wealth and wages after a job-to-job transition interact.
First, I look at the relationship between wealth and the hourly wage after the first
job-to-job transition. Next, I investigate whether the interactions between wealth
and wages are present for all groups as was seen for job-to-job mobility.
Table 3.7 shows the co-movement of total wealth, liquid and illiquid wealth and
the four wealth components with the hourly wage after making the first job-to-job
transition. The first column shows that total wealth and hourly wages after the first
job-to-job transition are negatively correlated. This is not what would be expected
if considering the theory of directed search from Chaumont and Shi (2017). In their
empirical analysis, higher wealth is associated with a lower transition probability
and higher wages which in the model comes as a result of individuals changing their
search behavior according to their wealth level. But the negative correlation could
mask differences according to the liquidity of wealth and whether looking at assets or
liabilities.
In column (2) I show the results when estimating the interactions between liquid
and illiquid wealth and the hourly wage after a job-to-job transition. The results
reveal that only the correlation between liquid wealth and wages is significant and
negative. One explanation for the negative sign could be that higher liquid wealth
implies that the individual does not have to search for a job with a high wage in
order to increase consumption smoothing. In their model, Chaumont and Shi (2017)
show that when wealth is sufficiently high, the worker is already insured against
income risks and thus further increases in wealth do not affect the wage for which
the worker applies. There will be diminishing marginal utility of consumption from
wage gains in the new match (because of risk aversion) implying that the incentives
to search for high wage gains are weaker if the worker is already wealthy.11 Hence, the
worker could value other things than just the wage when applying for a job. This is not
captured by the model in Chaumont and Shi (2017), but the paper by Haywood (2016)
11 This can also be seen in Table A.2 in the Appendix showing no significant co-movements between
wealth and the wage change after a job-to-job transition.
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Table 3.7: Wealth and the hourly wage after the first job-to-job transition.

Total wealth

(1)
-3.273***
(0.653)

Liquid wealth

(2)

-6.774***
(0.928)
-1.062
(0.836)

Illiquid wealth
Liquid assets

6.929**
(3.114)
3.349***
(1.247)
21.974***
(2.732)
10.842***
(2.057)

Illiquid assets
Liquid liabilities
Illiquid liabilities

Number of observations

(3)

1,241,339

1,241,339

1,241,339

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. This table
displays the results using the hourly wage after the first job-to-job transition as the outcome variable and
controlling for individual fixed effects. All control variables described in Section 3.2 and a squared term for
age are included as well as year and month dummies for the beginning of the employment spell. Squared
terms and zero dummies for the wealth variables are added in column (3). Wealth variables are expressed
in million of Danish kroner.

empirically investigates the effects on wage and non-wage aspects of jobs after the
receipt of large windfall gains (increases in liquid assets) using British data. He finds
that individuals who make a job-to-job transition after a windfall receipt do not get
significant wage increases. He sets up a model and shows that this is consistent with
individuals who receive a windfall gain being less interested in increasing their wage
but more concerned about non-wage aspects of the job. The empirical evidence from
the paper is consistent with workers whose wealth suddenly increases becoming
more sensitive to non-wage aspects when changing jobs. This could be part of the
explanation for the negative correlation between liquid wealth and the wage after
a job-to-job transition shown in Table 3.7. Workers with higher liquid wealth might
be more interested in the non-wage aspects of a job whereas workers with lower
liquidity are more concerned about wages. Another paper supporting this is the
paper by Lentz, Piyapromdee and Robin (2018) using an extended AKM model to
look at wage dynamics and employment mobility. They find that job mobility is to
a significant extent unrelated to wages and that this is particularly the case for long
tenure workers. Here, non-wage factors can help explain mobility in ways that are
not optimal if individuals would only be concerned about high income. As found
in Haywood (2016), these individuals might very well be those with higher liquid
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wealth which could result in the negative relationship between liquid wealth and
wages found here.
To further investigate whether the results are affected by the asset and debt holdings of the individuals, column (3) shows the results when liquid and illiquid wealth
are split into assets and liabilities. Liquid assets have the expected positive correlation with the wage after the first job-to-job transition where 1 million DKK higher
liquid assets relate to an hourly wage that is 7 DKK higher. As was seen in Table 3.4,
there was a negative relationship between higher liquid assets and the probability
of making a job-to-job transition within the first 12 months after the beginning of
the employment spell. According to the directed search model in Chaumont and Shi
(2017), this could be due to individuals with higher liquidity targeting their search
towards submarkets where the transition probability is lower but the wage is higher.
The positive relationship between liquid assets and wages strengthens this explanation. But as the table shows, liquid liabilities also have a large and positive interaction
with the hourly wage after the job-to-job transition and this large positive estimate
of higher liquid debt outweighs the positive correlation between liquid assets and
wages, resulting in the negative correlation which was seen between liquid wealth
and wages. Having higher liquid liabilities could increase the need for a higher wage
in order to repay the debt. Thus for individuals with higher liquid debt, the wage in a
job could be more important than non-wage aspects. This is in some sense in line
with the results in Haywood (2016), where a windfall gain in liquid assets increases
the importance of non-wage aspects of the job. The unexpected gain in liquid assets
at the same time eases the constraints posed by a higher liquid debt and thus one
could imagine that part of this effect comes from a lower weight on wages as a means
to repay debt. Furthermore, as was discussed previously, Chaumont and Shi (2017)
found that when wealth is sufficiently high, further increases in wealth do not affect
the wage. Thus higher liquid debt lowers the possibility of using liquid assets as a
means of insuring against income risks and hence, higher wages could be more important for individuals with higher liquid debt. Another explanation for the positive
correlation between liquid debt and wages could be that individuals with a higher
liquid debt are also those who have a higher access to credit (as they have been able
to accumulate more debt). Hence, these individuals are likely to be different than
those who are more credit constrained and I would expect the individuals with higher
access to credit to also have higher wages.
Column (2) showed no significant relationship between illiquid wealth and the
wage after changing jobs. But looking at column (3) it can be seen that there is
significant positive co-movement between both illiquid assets and illiquid liabilities
with the hourly wage after the first job-to-job transition. The positive correlation
between mortgage debt (illiquid liabilities) and wages could be explained by the
need for higher wages in order to repay the debt as discussed above in relation to
liquid debt. Higher property value (illiquid assets) is also shown here to be associated
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with higher wages. Illiquid assets are more difficult to access in need of insurance
against income risks, but it is not impossible. Thus part of the explanation for the
positive relationship between illiquid assets and wages could be that as for liquid
assets, higher illiquid assets provide insurance and thus individuals search for higher
wages which come together with a lower transition probability. This fits well with
the results found in the previous section, that higher illiquid assets had a negative
co-movement with the probability of a job-to-job transition.
3.4.2.1 Heterogeneity
Next, I investigate whether there are differences in the relationship between the wage
after a job-to-job transition and the four wealth components for different groups of
people. Again, I look at gender, marital status as well as the highest achieved educational level. Afterwards, I look at the results conditioning on the homeownership
status of the individuals. Table 3.9 shows the results for gender, marital status and
educational levels. The table shows that the positive correlation between wealth and
the hourly wage after a job-to-job transition is primarily driven by males, singles
and individuals with college or more as their highest achieved education. Table 3.5
showed a negative relationship between liquid assets and the probability of making a
job-to-job transition for these three groups of individuals. The positive correlation
between liquid assets and the hourly wage could be driven by the fact that they indeed choose to search for jobs with higher wages but lower transition probability as
the theory of directed search would imply. Furthermore, it could be the case, that for
these three groups, the wage aspect of the job matters more than non-wage aspects.
The paper by Lentz et al. (2018) finds that wages vary significantly more with worker
types than firm types where high type workers receive higher wages. In their paper,
workers of high type tend to be male and highly educated. This could explain why I
mainly find an interaction for these groups of workers. The results for marital status
could be explained by singles being more focused on their career whereas living with
a partner increases the weight put on non-wage aspects of a job.
The positive correlation between liquid liabilities and the hourly wage after a
job change is positive for all groups and rather stable. The table also shows that the
positive relationship between mortgage debt and the wage is significant for most of
the groups. As discussed above, the positive correlation between liquid and illiquid
debt and wages could imply that individuals who have higher debt to a larger extend
need to focus on the wage when applying for a new job, as wage income is needed
in order to make re-payments on the loans. Here, it can be seen that if this is the
driver behind the positive correlation between debt and wages then it is present for
all groups of individuals regardless of gender, marital status and education.
Table 3.8 shows whether homeownership affects the relationship between wealth
and the hourly wage after the first job-to-job transition. The correlation between
liquid liabilities and wages seems to be driven by renters rather than homeowners. In

1,241,339

6.929**
(3.114)
3.349***
(1.247)
21.974***
(2.732)
10.842***
(2.057)
601,049

640,290

(3)
Gender
Male
Female
12.548***
-0.209
(4.378)
(4.455)
2.267
4.878***
(1.789)
(1.756)
21.297*** 23.384***
(3.812)
(3.968)
14.499***
7.557***
(2.913)
(2.930)

(2)

410,276

831,063

(4)
(5)
Marital status
Single
Partner
14.418**
-3.075
(6.667)
(4.014)
9.560***
2.504
(3.199)
(1.551)
29.438*** 17.126***
(6.221)
(3.490)
-1.123
14.810***
(5.705)
(2.508)
319,582

571,987

349,770

(7)
(8)
Educational level
Low
Medium
High
-0.282
-3.229
13.850**
(6.952)
(4.562)
(6.046)
0.249
2.405
1.433
(2.752)
(1.792)
(2.499)
19.712*** 21.406*** 18.398***
(5.556)
(3.897)
(5.911)
10.451**
7.195**
16.320***
(4.468)
(2.910)
(4.243)

(6)

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. This table displays the results using the hourly wage after the first
job-to-job transition as the outcome variable and controlling for individual fixed effects. All control variables described in Section 3.2 and a squared term for age
are included as well as year and month dummies for the beginning of the employment spell and squared terms and zero dummies for the wealth variables. Wealth
variables are expressed in million of Danish kroner. Low educational level are those whose highest achieved education is less than high school, medium educational level
corresponds to high school or a vocational education, high educational level corresponds to college or more.

Number of observations

Illiquid liabilities

Liquid liabilities

Illiquid assets

Liquid assets

(1)
All

Table 3.9: Wealth and the hourly wage after the first job-to-job transition by gender, marital status and educational level.
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Table 3.6 I found that renters have a negative relationship between liquid liabilities
and job-to-job mobility and here, it is seen that the corresponding relationship
between liquid liabilities and wages is positive. This fits well with the directed search
theory indicating that renters with higher liquid debt choose to search for jobs with
higher wages but lower matching probability. For homeowners, Table 3.6 showed a
Table 3.8: Wealth and the hourly wage after the first job-to-job transition for homeowners and
renters.

Liquid assets
Illiquid assets
Liquid liabilities
Illiquid liabilities

Number of observations

(1)
All
6.929**
(3.114)
3.349***
(1.247)
21.974***
(2.732)
10.842***
(2.057)

(2)
Homeowner
3.609
(4.290)
3.836**
(1.574)
6.654*
(3.974)
9.973***
(2.407)

1,241,339

577,177

(3)
Renter
7.291
(6.048)

46.309***
(4.928)

664,162

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. This table
displays the results using the the hourly wage after the first job-to-job transition as the outcome variables
and controlling for individual fixed effects. All control variables described in Section 3.2 and a squared
term for age are included as well as year and month dummies for the beginning of the employment spell
and squared terms and zero dummies for the wealth variables. Wealth variables are expressed in million of
Danish kroner.

positive correlation between liquid liabilities and the transition probability which
in Table 3.8 corresponds to a small positive relationship between wages and liquid
debt that is not highly significant. As noted in relation to Table 3.6, homeowners with
higher liquid debt might have a higher need for liquidity to make repayments on
both the liquid and illiquid debt. This could imply that they apply for jobs with high
transition probabilities but a smaller wage gain to increase liquidity which explains
why I do not see an interaction between higher liquid wealth and higher wages in
Table 3.8.

3.5 Conclusion
In this paper, I have investigated the interactions between wealth and the probability of making a job-to-job transition as well as the interactions between wealth
and the wage after a job-to-job transition. To understand the negative association
between total wealth and the transition probability and wages after a transition, I
decomposed wealth by the degree of liquidity and into assets and liabilities. In line
with the theory of directed search, where individuals choose which (wage, matching
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probability)-submarket to apply for, I found a negative interaction between liquid
assets and the probability of making a job-to-job transition and a positive interaction
between liquid assets and the wage after the transition. This could indicate that
individuals with higher liquidity chose to search for jobs with a higher wage but a
lower matching probability. The negative correlation between liquid assets and the
transition probability was present irrespective of gender, marital status and educational level, whereas the positive correlation between liquid assets and wages was
mainly seen for males, singles and highly educated individuals. The reasons for these
patterns were discussed and it was suggested that for these individuals, wages were
likely to matter to a higher extent whereas for the other groups, non-wage aspects of
the job could be more important. I found no significant relationship between liquid
debt and the probability of making a job-to-job transition but I did see a positive
association between liquid debt and wages after a job change. The reasons for this
positive correlation between liquid debt and wages could stem from the fact that for
individuals with higher debt, the need for making repayments on the loan forced
them to be more concerned about wages and care less about the non-wage aspects
when making a job-to-job transition.
In future research, it would be interesting to find and use exogenous wealth
changes in order to assess whether the correlations found in this paper are due to a
causal effect of wealth on the transition probability and wages. One way of getting
exogenous variation in wealth could be to follow the strategy in Schwandt (2018), who
exploits fluctuations in the stock market to get causal estimates of how wealth affects
health outcomes of the elderly in the US. He identifies the causal effect by comparing
individuals with the same amount of stocks at different points in the stock market
cycle. One shortcoming here is that this only creates exogenous variation in liquid
wealth. Furthermore, large stock market changes might not be entirely exogenous
but could also be correlated with changes in the labor market, in particular with
the unemployment rate, the availability of jobs and the wage level. Another way to
create exogenous variation in wealth could be to look at inheritance. Inheritance
could create variation in both liquid and illiquid wealth and could be argued to be
unrelated to changes in job transition probabilities. This is left for future research.
This paper has shown that there are some interesting patterns when looking at
how wealth affects job-to-job mobility and wages. More research is needed to fully
understand the mechanisms underlying the results found here.

104

C HAPTER 3. J OB - TO -J OB M OBILITY, W EALTH AND WAGES

3.6 References
Algan, Y., Cheron, A., Hairault, J.O., Langot, F., 2003. Wealth effect on labor market
transitions. Review of Economic Dynamics 6, 156–178.
Basten, C., Fagereng, A., Telle, K., 2014. Cash-on-hand and the duration of job search:
Quasi-experimental evidence from norway. Economic Journal 0, 540–568.
Bloze, G., Skak, M., 2016. Housing equity, residential mobility and commuting. Journal
of Urban Economics 96, 156–165.
Blundell, R., Pistaferri, L., Saporta-Eksten, I., 2016. Consumption Inequality and
Family Labor Supply. American Economic Review 106, 387–435.
Card, D., Chetty, R., Weber, A., 2007. Cash-On-Hand and Competing Models of
Intertemporal Behavior: New Evidence from the Labor Market. Quarterly Journal
of Economics 122, 1511–1560.
Chaumont, G., Shi, S., 2017. Wealth Accumulation, On the Job Search and Inequality.
2017 Meeting Papers 128. Society for Economic Dynamics.
Demyanyk, Y., Hryshko, D., Luengo-Prado, M.J., Sørensen, B.E., 2017. Moving to a job:
The role of home equity, debt, and access to credit. American Economic Journal:
Macroeconomics 9, 149–81.
Ferreira, F., Gyourko, J., Tracy, J., 2010. Housing busts and household mobility. Journal
of Urban Economics 68, 34–45.
Fontaine, F., Jensen, J.N., Vejlin, R., 2018. Wealth, Portfolios and Unemployment
Durations. Technical Report.
Gross, D.B., Souleles, N.S., 2002. Do liquidity constraints and interest rates matter
for consumer behavior? evidence from credit card data. The Quarterly Journal of
Economics 117, 149–185.
Haywood, L., 2016. Wealth effects on job preferences. Labour Economics 38, 1–11.
Kaplan, G., Violante, G.L., Weidner, J., 2014. The wealthy hand-to-mouth. Brookings
Papers on Economic Activity 45, 77–153.
Lentz, R., Piyapromdee, S., Robin, J.M., 2018. On Worker and Firm Heterogeneity
in Wages and Employment Mobility: Evidence from Danish Register Data. PIER
Discussion Papers 91. Puey Ungphakorn Institute for Economic Research.
van Leuvensteijn, M., Koning, P., 2004. The effect of home-ownership on labor
mobility in the netherlands. Journal of Urban Economics 55, 580–596.

3.6. R EFERENCES

105

Lise, J., 2013. On-the-job search and precautionary savings. Review of Economic
Studies 80, 1086–1113.
Munch, J.R., Rosholm, M., Svarer, M., 2008. Home ownership, job duration, and
wages. Journal of Urban Economics 63, 130–145.
Ortigueira, S., Siassi, N., 2013. How important is intra-household risk sharing for
savings and labor supply? Journal of Monetary Economics 60, 650–666.
Schwandt, H., 2018. Wealth Shocks and Health Outcomes: Evidence from Stock
Market Fluctuations. CEPR Discussion Papers 12562. C.E.P.R. Discussion Papers.

106

C HAPTER 3. J OB - TO -J OB M OBILITY, W EALTH AND WAGES

Appendix
A.1 Wealth and job-to-job transitions
Table A.1: Wealth and the probability of experiencing a job-to-job transition within 6, 12 and
24 months after the beginning of an employment spell.

Liquid assets
Illiquid assets
Liquid liabilities
Illiquid liabilities

Number of observations

(1)
6 months
-0.038***
(0.008)
-0.010***
(0.003)
0.006
(0.007)
-0.003
(0.005)

(2)
12 months
-0.044***
(0.009)
-0.010***
(0.004)
0.005
(0.008)
-0.004
(0.006)

(3)
24 months
-0.057***
(0.010)
-0.019***
(0.004)
0.012
(0.008)
0.010
(0.007)

3,104,403

3,063,089

2,967,122

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. This table
displays the results using the probability of experiencing a job-to-job transition in the first 6, 12 or 24
months after an employment spell begins as the outcome variables and controlling for individual fixed
effects. All control variables described in Section 3.2 and a squared term for age are included as well as year
and month dummies for the beginning of the employment spell and squared terms and zero dummies for
the wealth variables. Wealth variables are expressed in million of Danish kroner.
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A.2 Wealth and wage changes
Table A.2: Wealth and the wage change after the first job-to-job transition.

Total wealth

(1)
-0.510
(0.821)

Liquid wealth

(2)

-2.005*
(1.167)
-0.112
(1.052)

Illiquid wealth
Liquid assets

-1.881
(3.912)
2.098
(1.567)
5.677*
(3.433)
-3.053
(2.584)

Illiquid assets
Liquid liabilities
Illiquid liabilities

Number of observations

(3)

1,235,701

1,235,701

1,235,701

Note: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively. This table
displays the results using the wage change after the first job-to-job transition as the outcome variable and
controlling for individual fixed effects. All control variables described in Section 3.2 and a squared term
for age are included as well as year and month dummies for the beginning of the employment spell and
squared terms and zero dummies for the wealth variables. Wealth variables are expressed in million of
Danish kroner.

