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Abstract

A large fraction of the eligible workers does not claim for unemployment benefits.
The existing literature, focusing on the determinants of take-up (TU), has shown
that it is sensitive to both the costs and the benefits of claiming. This paper
shows that variation in TU behavior can be used to determine the workers’ value of
unemployment insurance. Using Austrian data, we first estimate how eligibility for
severance payments and extended unemployment benefits a↵ect TU. Using a simple
model, we show that these estimates can be used to compute bounds on a money
metric equivalent to workers’ intertemporal utility from claiming compared to not
claiming. Among claimants, we estimate that the value is above 2.5 monthly wages
for the median individual. Moreover, our metric shows that low wage workers
benefit more from unemployment insurance. For the non-claimants, our results
point towards large costs of collecting benefits.
Keywords: Unemployment Insurance, Take-up, Cash-on-Hand
JEL Classification numbers: D91, E21, J64, J65

⇤Address: Paris School of Economics, 48 boulevard Jourdan, 75014 Paris, France;
francois.fontaine@univ-paris1.fr. Fontaine gratefully acknowledges financial support from the Chaire
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1 Introduction

Unemployment insurance (hereafter UI) helps individuals to smooth consumption

when they are unemployed. From this perspective, unemployment insurance take-

up is an intriguing phenomenon. In most of the existing studies, it lies between 25%

and 75% (see Table 1), suggesting that claiming costs are high in comparison with

the value of unemployment insurance. In this paper, we try to quantify the net value

of UI by finding a monetary equivalent of the intertemporal utility of claiming and

receiving UI relative to not doing so. For this purpose, we study a large Austrian

administrative database where discontinuities in eligibility for severance payments

(SP) and extended unemployment benefits (EB) create variation in take-up rates

and in the exit rate from unemployment. We first provide a simple search model

where workers face a cost of claiming for unemployment benefits and can partially

smooth consumption using savings. In the spirit of Card, Chetty, and Weber (2007),

we show that reduced-form estimates of the impact of SP and EB on take-up rates

and exit rates can be used to compute bounds on a money metric for the net value

of UI.

Estimated
Country Source take-up Time period

Canada Storer and van Audenrode (1995) 77% 1981 – 1986
France Blasco and Fontaine (2012) 27% - 45% 2001 – 2002
United Kingdom DWP1 (2012) 49% - 84% 1997 – 2010
United States Anderson and Meyer (1997) 24% - 50% 1979 – 1982

Blank and Card (1991) 68% - 75% 1977 – 1987
McCall (1995) 65% 1982 – 1991

Table 1: Overview of estimated take-up in existing studies

Following seminal work by Mo�tt (1983) on welfare benefits, previous stud-

ies on UI take-up primarily focused on empirical investigations of its determinants.

These are surveyed in Currie (2004) and Hernanz, Malherbet, and Pellizzari (2004).

Notable examples are Blank and Card (1991), McCall (1995) and Anderson and

Meyer (1997), all finding that generosity of UI is a significant determinant of take-

up2 which is consistent with agents comparing costs and benefits of UI take-up.

Claiming costs per se have been the focus of a number of studies (e.g. Bhar-

gava and Manoli (2015), Budd and McCall (1997), Ebenstein and Stange (2010),

Kopczuk and Pop-Eleches (2007)). While existing evidence is inconclusive as to

their exact composition (physical costs, psychological costs or administrative barri-

1The British Department for Work and Pensions (DWP) is one of the few government agencies that
regularly publish estimates of take-up rates.

2Burtless (1983) is probably among the first to document the stylized fact and to explore possible
explanations.
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ers to filing; see descriptive evidence in Vroman (2009)), they point to a significant

role for take-up costs. Finally, low take-up rates could be understood as the result

of errors in individuals’ assessment of their eligibility. Following this idea, a recent

paper (Hertel-Fernandez and Wenger (2013)) describes an experiment where ran-

domly selected unemployed were provided accurate information about UI eligibility

requirements. Contrary to expectation, treated individuals actually displayed lower

participation. The authors interpret the finding as a consequence of uncertainty

about actual take-up costs. In comparison with existing studies, we try to quan-

tify directly the two sides of the take-up choice, namely the claiming costs and the

welfare gains from UI.

Only recently have there been attempts to come up with structural models to

explain the take-up process in more detail. One of them is Blasco and Fontaine

(2012), who incorporate a take-up decision in a detailed partial equilibrium job

search model and estimate it on administrative data. They show that the take-up

decision, job search behavior and expectations are deeply interrelated and that the

elasticity of the exit rate to unemployment benefits depends on the elasticity of

the take-up rate. In this paper, we allow the take-up rate to depend on job search

e�ciency and the search behavior to be a↵ected by claiming, while focusing on the

quantification of the value of UI.

Recent studies by Auray, Fuller, and Lkhagvasuren (2013), Chodorow-Reich and

Karabarbounis (2014) and Kettemann (2015) incorporate UI take-up in an equilib-

rium model. The first is only relevant for a system where firms are experience rated

and pay higher payroll taxes if more of their previous employees collected benefits.

In this case, since firms prefer workers not taking up UI, these will enjoy higher job

arrival rates and workers will select endogenously into registered and non-registered

unemployment. Chodorow-Reich and Karabarbounis (2014) introduce a take-up

decision into a DSGE model with matching frictions and a representative house-

hold in order to calculate the cyclicality of the opportunity cost of employment.

Kettemann (2015) introduces a take-up decision in a search and matching model

with linear preferences, hence abstracting from savings, and endogenous search ef-

fort. He shows that take-up and search e↵ort interact to amplify fluctuations of

labor market aggregates along the business cycle. Moreover, he demonstrates that

endogenous take-up can have important consequences for the optimal time struc-

ture of unemployment benefits, potentially making the schedule upward sloping. In

all cases, the strategy and purpose is di↵erent from ours. Our main objective is

to identify the distribution of the net value of UI using data on take-up behavior

and exit rates from unemployment. Moreover, by relying on estimates from a re-

gression discontinuity design, we are, to our knowledge, the first to come up with

quasi-experimental evidence on UI take-up.

The data, together with some information on the institutional background, are

presented in section 2. We then develop a simple search model with UI take up

in section 3, from which we build our empirical strategy in section 4. Section 5 is

devoted to the empirical findings, while section 6 concludes.
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2 Institutional Background and Data

In this section we briefly describe the institutional background motivating our em-

pirical strategy. We are going to use two discontinuities in the data: the first is

related to eligibility for severance payments, the second to eligibility for extended

UI benefits.

On the one hand, firms are required to make a lump-sum transfer at the time

of the layo↵, whose size depends on a step function of the worker’s tenure in the

firm3. In particular, jobs below three years of tenure at the time of the separation

are not eligible for mandatory severance pay. After three years, firms have to make

a transfer of at least two months of salary.

In addition, workers having lost their job can collect benefits if they have ac-

quired a su�cient work history (those who quit face a waiting period of 28 days).

Workers who have worked at least twelve months out of the two years preceding

job loss are able to claim. The maximum benefit duration, in turn, depends on

the months worked in the five years preceding job loss. If a worker was employed

for below 36 months, she is eligible for up to twenty weeks of benefits, while those

having worked for more than 36 months are eligible for 30 weeks. Benefits re-

place approximately 55% of previous earnings up to a minimum and a maximum,

though the maximum is attained by very few people. Importantly, unemployment

insurance has to be claimed personally at the local o�ce of the public employment

service Austria (AMS).

As discussed by Card, Chetty, and Weber (2007), this setting implies a “double-

disconinuity” problem. For around 50% of all jobs in our baseline sample4, the

threshold of receiving severance pay coincides with the threshold of receiving ex-

tended benefits. Card, Chetty, and Weber (2007) show that the e↵ects of eligibility

for severance pay and extended benefits can still be separated since labor market

experience and job tenure are not perfectly correlated for all individuals.

We use data from the Austrian Social Security Database (ASSD). ASSD covers

the universe of Austrian private sector workers (about 80% of the entire work-

force), providing longitudinal information from 1972 onwards. The data have been

collected in order to verify old-age pension claims and hence covers all informa-

tion relevant for this aim. In particular, it reports individuals’ complete earnings

and employment history, as well as other labor market states, such as registered

unemployment, sickness or maternal leave.

For our analysis, we focus on terminations from jobs that started between Jan-

uary 1, 1981 and December 31, 2002. For all jobs starting after January 1, 2003,

the severance payment scheme was abolished in favor of an occupational pension

scheme. In order to limit the interaction with special programs for older workers,

we drop workers above 50 years of age at the time of their job loss and/or retir-

3For all jobs starting as of January 1, 2003, mandatory severance pay was abolished and succeeded
by a system of occupational pensions.

4The number is 20% in Card, Chetty, and Weber (2007), as they use a larger bandwidth and also
include very young (< 25 years) workers.
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ing within the same calendar year. We also exclude workers below 25 (as their

jobs are often fixed-term apprenticeships), terminations from jobs in the construc-

tion industry (as they are subject to a di↵erent severance regulation). Following

Card, Chetty, and Weber (2007), we exclude terminations from hospitals, schools,

and other public sector service industries, as some of these jobs are fixed-term.

Lastly, we exclude workers recalled to their previous employer, as they might not

be searching for a job, and those that never return to a job.

Unfortunately, the ASSD does not record non-registered unemployment (non

take-up) explicitly, but we have to infer this from a gap in the working history. We

code such a nonemployment spell as registered if it overlaps with an unemployment

insurance spell in the data, while we code it as non-registered if no such spell is

observed. While the requirement that the workers in our sample return to the labor

market at a later stage ensures some labor force attachment, we are not entirely able

to distinguish between non-registered unemployment and non-participation. Due to

unobserved non-participation, there is a long tail of extremely long nonemployment

durations in the data. To limit their influence on the results, we follow Card, Chetty,

and Weber (2007) and censor spells at 2 years.

Moreover, while many spells apart from employment and registered unemploy-

ment are observed in the data (such as sickness, retirement, maternal leave, etc.),

there are certain labor market states that are not recorded in the data, such as

self-employment or a stay abroad. This might lead to some of these states be-

ing erroneously coded as non-registered unemployment. As will become apparent

later on, however, this limitation will not have a crucial e↵ect on our results if

we can assume that all relevant unobserved states trend smoothly around the two

discontinuities.

In Table 2, we list some summary statistics for all job terminations and the

estimation sample, using a bandwidth of 12 months around the cuto↵s for severance

pay and extended benefits. The sample selection criteria we have to apply result in

some obvious di↵erences between the entire population and the estimation sample.

By construction, we focus on workers with relatively high tenure at their previous

employer, while on average jobs have a quite low duration. Workers in the sample

are also more likely to be female, slightly older, more experienced, and facing a

slightly longer unemployment spell. The take-up rate is also considerably higher,

which is also due to the fact that many workers in the entire population are not

eligible for unemployment insurance. Then again, it is reassuring that the sample

at hand does not seem to di↵er much from the overall population in terms of the

pre-displacement wage.
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All Job Terminations Estimation Sample
Female (%) 48.65 66.18
Age 31.29 34.43
Experience (years) 5.98 6.71
Austrian citizen (%) 83.00 78.19
Tenure at previous job (years) 1.89 2.78
Nonemployment duration 253.54 321.08
Take-up rate (%) 36.80 66.05
Blue-collar worker (%) 58.85 64.79
Monthly wage (year 2000 Euros) 1458.06 1457.68
Observations 7753856 83451

Table 2: Summary statistics for all job losers and the estimation sample

3 Theoretical Framework

We provide a model where workers are, among other things, heterogeneous in terms

of wealth when entering unemployment. When becoming unemployed, they face

a cost of claiming for unemployment benefits and evaluate the gain from unem-

ployment insurance by taking into account their ability to smooth consumption

using savings. For some of them, claiming is too costly and they will thus only

rely on their accumulated wealth in doing so, which will, in turn, a↵ect their search

behavior. Besides, since eligibility for severance payments is similar to a wealth

shock, it will likely a↵ect both search behavior and willingness to claim. The same

applies for eligibility for extended benefits which renders unemployment insurance

more attractive. In the following model, we will give a formal derivation of (i) how

exit rates react to eligibility for extended benefits, and (ii) how the take-up rate

responds to eligibility for severance pay and extended benefits.

3.1 The Model

Time is discrete and the first period is 0. When a worker becomes unemployed, she

decides whether to claim unemployment benefits, which is costly. The claiming cost

is denoted by � and it is assumed to be distributed in the population of unemployed

workers according to a distribution with cdf F and pdf f . If unemployment benefits

have been claimed when entering unemployment, income during unemployment is

b

I
t , if not, it is b

Ī
t . We also assume that for each state, there might be other

costs/benefits, denoted by �

j
t , j 2

�

I, Ī

 

, that represent social or administrative

constraints, stigma or psychological costs and benefits. This means that, while

there is a fixed cost of claiming, individuals may also have to bear costs for every

period they collect benefits. In the same way, there can be benefits beyond benefit

collection. We introduce these costs and benefits in terms of a monetary equivalent.

Adding a second argument to the utility function, in addition to consumption,
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wouldn’t a↵ect our results5.

For a worker with A0 asset holdings, U I
0 (A0) denotes the intertemporal value of

the claimants and U

Ī
0 (A0) the intertemporal value of non-claimants, both in period

0. The worker collects unemployment benefits if

U

I
0 (A0)� U

Ī
0 (A0) � �.

Then, in each period, the timing is the following. First, workers make their

consumption choices. Workers can save or dissave but, due to borrowing constraints,

there is a lower limit on A (this is not explicit below to simplify the presentation).

Then they choose their search intensity s

j
t (j = I if collecting benefits, j = Ī if not),

equal to the probability of obtaining an o↵er, at a cost  (sIt ). If they get an o↵er,

they become immediately employed with an intertemporal value V

j
t+1(At+1), if not

they stay unemployed. The intertemporal values at time t in both states satisfy,

with � the discount rate and r the interest rate,

U

j
t (At) = u

⇣

At � (1 + r)�1
At+1 + b

j
t � �

j
t

⌘

�  (sjt )

+ �

⇣

s

j
tV

j
t+1(At+1) + (1� s

j
t )U

j
t+1(At+1)

⌘

,

where j 2 {0, 1}. The value of employment in t is denoted by V

j
t (At) and depends on

the level of assets and possibly on the state of origin (claimants or non-claimants).

3.2 Job Search and Take-up Choices

In the following, we characterize optimal behavior, focusing on the e↵ects we will

use later on, namely the e↵ect of assets and extended benefits on take-up and the

e↵ect of extended benefits on the exit rate. The first-order condition for search

intensity reads

 

0(sjt) = �

⇣

V

j
t+1(At+1)� U

j
t+1(At+1)

⌘

, (1)

with j 2 {I, Ī}. The e↵ect of a future benefit increase in period t + s on exits in

period t, using (1) and the envelope condition, follows as

dsIt

dbt+s
= � 1

 

00(sIt)
�

s
pt+s|t+1u

0(cIt+s), (2)

where pt+s|t+1 ⌘
Qt+s�1

i=t+1 (1�sIi) for s > 1, and 1 otherwise, denotes the probability

of being unemployed in period t+s if unemployed after t+1 periods. Because they

raise the value of unemployment, future benefits decrease current search e↵ort. The

particular ordering of the e↵ects on the exit rates from sI0 to sIT�1 depends on the

5The main reason is that we don’t have to go beyond deriving the behavioral response to a change in
wealth and to longer benefit duration.

7



changes in  00(sIt) and cIt+s
6 and is theoretically ambiguous.

Another way of expressing it, which will be more convenient especially when

dealing with extensions of unemployment insurance over many periods, is to express

it in terms of the marginal e↵ect on intertemporal utility in period T , where T

denotes the first period where the extension takes place. Denote by b

e the benefit

level during the extension period and E the number of periods of this extension.

The total e↵ect on exits in period t is then given by

dsIt

db

e
= � 1

 

00(sIt)
�

T�t
pT |t+1

@U

I
T

@b

e
. (3)

Considering, as we will later on, the e↵ect of becoming eligible for extended benefits

on search e↵ort in the last period prior to the extension, T � 1, one gets

dsIT�1

db

e
=

dsIT�1

dbT
+ ...+

dsIT�1

dbT+E
(4)

where bT = ... = bT+E = b

e.

We now look at the incentive to claim for unemployment benefits. Savings help

workers to smooth consumption in unemployment and decrease the incentive to

exit unemployment quickly. Notice that while the agent knows the claiming cost,

we don’t observe this cost in the data. From the econometrician’s point of view,

take-up can thus be considered probabilistic. The worker collects unemployment

benefits if

U

I
0 (A0)� U

Ī
0 (A0) � �,

which happens with probability F

⇣

U

I
0 (A0)� U

Ī
0 (A0)

⌘

. The e↵ects of assets and

extended benefits on this take-up probability, denoted by `, are:

d`

dA0
= f

⇣

U

I
0 � U

Ī
0

⌘

�

u

0(cI0)� u

0(cĪ0)
�

(5)

d`

db

e
= f

⇣

U

I
0 � U

Ī
0

⌘

�

T�1
pT |1

@U

I
T

@b

e
(6)

Eligibility for extended benefits increases unambiguously the probability to claim

by raising the value of unemployment insurance. In the same way, as long as

cI0 > cĪ0, a one-dollar increase in wealth will a↵ect utility of the non-claimants by

more than the utility of the benefit recipient due to decreasing marginal utility of

consumption. Thus, the utility di↵erence and the incentive to claim decrease. Both

reactions are scaled by the density of marginal workers.

6If net benefits, bIt � �

I
t , are decreasing over time, consumption is decreasing as well.
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4 Empirical Strategy

Our empirical strategy borrows from Card, Chetty, and Weber (2007) and Chetty

(2008). The idea is to identify the value of UI using reduced-form estimates of the

impacts of extended benefits (EB) and severance payments (SP) on the exit rates

and on the take-up rate. For the sake of presentation, we explain our strategy

in reverse order. We start by defining our money metric, assuming that we have

estimates for the individual take-up probabilities, the e↵ects of EB and SP, and

estimates of the claiming cost distribution and the search cost function. Second, we

show how reduced-form estimates can be used to get parameters for the two latter

objects. Finally, we present the RDD which captures the behavioral response to

EB and SP.

The general idea of our empirical strategy is the following. We don’t observe

individual claiming costs, �. However, the estimated take-up probabilities are in-

formative about the intertemporal utility di↵erence, U

I
0 � U

Ī
0 . The higher the

probability, the bigger this di↵erence. Moreover, the fact that workers react di↵er-

ently to eligibility for extended benefits or severance pay is indicative about how a

money transfer impacts their welfare. Under parametric assumptions for F and  ,

this enables us to create a money metric for the value of UI.

4.1 The Value of Unemployment Insurance

We are looking for the asset transfer �A such that a non-claimant is indi↵erent

between claiming and not claiming:

U

I
0 (A0)� � = U

Ī
0 (A0 +�A)

By definition, we have �A > 0 for claimants, as they would have to be compen-

sated for not claiming. This transfer compensates for the benefits they forgo but is

reduced by the fact that they don’t have to face the claiming costs. On the contrary,

�A < 0 for non-claimants. These individuals face high claiming costs relative to

their value of unemployment benefits: They have enough assets or expect a quick

exit from unemployment. They are thus willing to give up assets for not claiming.

A first-order Taylor approximation implies

�A ⇡
⇣

U

I
0 (A0)� U

Ī
0 (A0)� �

⌘

 

dU

Ī
0 (A0)

dA0

!�1

=
U

I
0 (A0)� U

Ī
0 (A0)� �

u

0(cĪ0)
, (7)

where the second step follows from the envelope theorem. E↵ectively, our approxi-

mation yields the di↵erence in intertemporal utility, normalized by the utility value

of one additional euro of consumption for the non-claimants. Note that, due to

the concavity of the value function, a first-order compared to a second-order ap-

9



proximation will likely result in a downward biased �A (in absolute terms). If

anything our measure underestimates the value of unemployment insurance among

the claimants.

In the following, we will connect (7) to objects for which we have estimates:

the take-up probability, the e↵ect of assets and extended benefits on take-up, and

the e↵ect of extended benefits on the exit rate from unemployment. We need to

determine the value of three elements: the intertemporal utility di↵erence U I
i0�U

Ī
i0,

the take-up cost � and the marginal utility u

0(cĪ0). Denote by pi the take-up

probability of individual i. First, observe that U

I
i0 � U

Ī
i0 = F

�1(pi). Workers

that have a high probability to claim are those for which the intertemporal utility

di↵erence is the biggest. Under parametric assumption for F and if we manage to

get estimates of F ’s parameters, we can pin down this utility di↵erence.

The fixed cost, �i, on the other hand, cannot be exactly identified. However,

if we have an estimate of the probability of claiming, and since we observe the

take-up decision, we can compute the expected value of �i among claimants and

non-claimants,

�̄i1 =

Z F�1(pi)

0

x

pi
dF (x), and (8)

�̄i0 =

Z �sup

F�1(pi)

x

1� pi
dF (x), (9)

respectively. Note that this directly implies U I
0 (A0)�U

Ī
0 (A0)� �̄0 < 0  U

I
0 (A0)�

U

Ī
0 (A0)��̄1. Intuitively, a worker who claims despite having a low predicted take-up

propensity is expected to have a low claiming cost (and vice versa).

u

0(cĪ0), in turn, is impossible to pin down given our estimates. However, we

can bound it. One insight we can use here is that a higher marginal value of

consumption in the case where the individual does not collect benefits will translate

into a stronger reaction of the take-up probability to a wealth shock. Remember

that, in the data, eligibility for severance pay is equivalent to a wealth shock when

entering unemployment. For a lower bound, observe that

u

0(cĪ0) > u

0(cĪ0)� u

0(cI0),

which can be connected to the marginal e↵ect of assets on the claiming probability.

Indeed, (5) directly implies

u

0(cĪ0)� u

0(cI0) = � d`

dA0

1

f (F�1(pi))

and thus u

0(cĪ0) � u

0(cI0) is identified by the e↵ect of assets on take-up. If one

worker is more reactive than another to a wealth shock, it means that the utility

value of one euro is higher for her than for the other. For the same intertemporal

utility di↵erence U I
0 (A0)�U

Ī
0 (A0)�� this implies a lower monetary equivalent for

the more responsive worker because her marginal value of consumption is higher.
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For an upper bound, we use that

u

0(cĪ0) = u

0(cĪ0)� u

0(cI0) + u

0(cI0)  u

0(cĪ0)� u

0(cI0) + u

0(cIT ),

where the second equality holds as long as cIT  cI0
7 by the concavity of the utility

function. We have already shown that u0(cĪ0)� u

0(cI0) is identified if we know the

take-up response to a change in wealth. u

0(cIT ), in turn, can be bounded using

the e↵ect of extended benefits on exits the period before the extension takes place,

dsiIT�1/db
e. Again, more responsive workers are those for whom one euro has a

higher value in terms of utility. Assume that the UI extension takes place in period

T and lasts until period T + E. The total marginal e↵ect of increasing the benefit

level in all E periods is given by

dsIT�1

db

e
=

dsIT�1

dbT
+ . . .+

dsIT�1

dbT+E

Using (2), and again using that consumption is non-increasing over time, we

find (note that dsIT�1/dbT < 0)

dsIT�1

db

e
=

dsIT�1

dbT



1 + �pT+1|T
u

0(cIT+1)

u

0(cIT )
+ . . .+ �

E
pT+E|T

u

0(cIT+E)

u

0(cIT )

�

 dsIT�1

dbT

⇥

1 + �pT+1|T + . . .+ �

E
pT+E|T

⇤

| {z }

⌘B

.

Substituting for dsIT�1/dbT using (2), we conclude

u

0(cIT )  �dsIT�1

db

e

 

00(sIT�1)

�B

,

where B corrects for the fact that the extension a↵ects multiple time periods.

Combining all previous steps, we conclude that the equivalent wealth transfer

to the claimants satisfies

F

�1(pi)� �̄1

� d`
dA0

1
f(F�1(pi))

� dsIT�1

dbe
 00(sIT�1)

�B

 �A  F

�1(pi)� �̄1

� d`
dA0

1
f(F�1(pi))

, (10)

while for the non-claimants

F

�1(pi)� �̄0

� d`
dA0

1
f(F�1(pi))

 �A  F

�1(pi)� �̄0

� d`
dA0

1
f(F�1(pi))

� dsIT�1

dbe
 00(sIT�1)

�B

. (11)

4.2 Estimation of the Structural Parameters

In order to implement (10) and (11), we need estimates for the parameters of the

claiming cost distribution and the search cost function. Start with pi, the estimated

probability of a given individual to be observed as receiving unemployment benefits.

7This is the case if bIt � �

I
t is non-increasing over time.
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Assume we have such a value for each individual. Under parametric assumptions

for F (�), we can link this probability to the value of unemployment insurance:

U

I
i0 � U

Ī
i0 = F

�1(pi)

Together with (3) and (6) this directly implies

d`i/db
e

dsiIT�1/db
e
⌘ Mi = �f

⇣

U

I
i0 � U

Ī
i0

⌘

�

T�2
pT |1 

00
i (siIT�1)

= �f

�

F

�1(pi)
�

�

T�2
pT |1 

00
i (siIT�1). (12)

Equation (12) links the estimated probability of claiming and the behavioral re-

sponse to eligibility for extended benefits to the parameters of the claiming cost

distribution and the search cost function. We will specify these functions in subsec-

tion 5.3. However, we can already point out that these sets of parameters, denoted

by ✓ and a, can be estimated by least squares, solving

{✓, a} = argmin
X

i

�

ln(�Mi)� ln
�

f

�

F

�1(pi)
�

�

T�2
pT |1 

00
i (siIT�1)

��2
.

Intuitively, ✓ and a are identified by the variation of the relative response in take-

up and search to extended benefits. The first depends on the take-up probability

(driven by the F distribution, parameterized by ✓) and the second hinges on the

job-finding rate which is linked to the search cost function (parameterized by a). A

high value of �Mi, indicating that the reaction of the take-up probability relative

to the reaction of the job-finding rate to extended benefits is large, can be for

two reasons: (i) A strong reaction in take-up if the density of the claiming cost

distribution is high at the point determined by pi (f(F�1(pi))). (ii) A small reaction

in unemployment exits if the curvature in the marginal costs  00
i (siIT�1) is high at

siIT�1. Finally, notice that since the marginal utility of consumption enters in

the same way in d`i/db
e as in dsiIT�1/db

e, the moment Mi does not depend on

the shape of the utility function, meaning that we can avoid having to make any

parametric assumptions here.

4.3 Estimating the E↵ect of Extended Benefits and Sev-

erance Payments

Identification. The identification strategy is similar to Card, Chetty, and We-

ber (2007). We use the quasi-experiment created by the sharp discontinuity in

eligibility for severance pay and extended unemployment benefits in Austria. Eli-

gibility for the former depends on job tenure, while eligibility for extended benefits

depends on the number of months worked in the five preceding years. The e↵ects of

severance pay and extended benefits can thus be separated as job tenure in months,
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denoted by JT , and the number of months worked in the past, denoted by MW ,

are not perfectly correlated. On the one hand, there are workers who have lost a

job having job tenure below three years, while having acquired around three years

of work experience in the preceding five years. On the other hand, there are also

workers who have around three years tenure while having surpassed three years

work experience in the preceding five years. As in these cases only one of the two

assignment variables jumps, the e↵ects are identified.

Take-up probability. We use a probit model for take-up. We allow for cubic

polynomials in the running variables and control for observed characteristics. We

denote by Si the eligibility dummy for severance pay and by Ei the eligibility for

extended benefits. Xi is a vector of observable characteristics8. MW and JT are

centered around the cuto↵s, meaning that MW equals zero at 36 months worked

and JT at 36 months of job tenure. The probability of collecting benefits, pi, is

assumed to satisfy

pi = �(yi), (13)

where

yi =�SSi + �EEi + �1JTi + �2MWi + �3JTiSi + �4MWiEi

+ �5JT
2
i + �6MW

2
i + �7JT

2
i Si + �8MW

2
i Ei

+ �9JT
3
i + �10MW

3
i + �11JT

3
i Si + �12MW

3
i Ei + �

0
Xi,

and � denotes the c.d.f. of the standard normal distribution. The parameters of

interest are in the first line: �S and �E , which identify the e↵ects of severance pay

and extended benefits.

Exit rates from non-employment. We model exits from unemployment

as a discrete duration model where the probability of exiting in a given period is

modeled as a probit. Again, we allow for third order polynomials in the running

variables. We denote by hij(t) the hazard of exiting non-employment in period

t for the UI recipients (j = I) and non-recipients (j = Ī). We consider discrete

time intervals of variable length. That is, for unemployment durations up to 30

weeks we use intervals of 2 weeks, while above we fix intervals at 10 weeks. This

accounts for two things. On the one hand, we have more observations for shorter

durations which allows us to estimate the e↵ects more precisely. On the other hand,

it will be more crucial to have precisely estimated e↵ects at shorter horizons for our

structural analysis.

Our specification for the hazard of exiting unemployment reads

8We control for age, age squared, experience, experience squared, gender, Austrian nationality, and
four industry categories, log previous wage, and log previous wage squared.
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hij(t) = �(�ij(t)), (14)

where

�ij(t) =�jSSi + ↵

S
jtSi + �jEEi + ↵

E
jtEi

+ �j1JTi + �j2MWi + �j3JTi ⇥ Si + �j4MWi ⇥ Ei

+ �j5JT
2
i + �j6MW

2
i + �j7JT

2
i ⇥ Si + �j8MW

2
i ⇥ Ei

+ �j9JT
3
i + �j10MW

3
i + �j11JT

3
i Si + �j12MW

3
i Ei

+ ↵jt + �

0
jXi.

The parameters of interest are again in the first line: �S identifies the e↵ect of

severance pay on the exit rate in period 0, while ↵S
jt denotes the di↵erential e↵ect

of severance pay on exit rates in period t (that is, the total e↵ect of Si on the exit

rate in period t is �S + ↵

S
jt). The same holds for the e↵ect of extended benefits.

Thus, the e↵ect of severance pay and extended benefits on exits from unemploy-

ment is allowed to change over the non-employment spell, which is consistent with

theory. By including ↵jt, we control for a piecewise constant baseline hazard of

arbitrary form and thus account for duration dependence. Xi is a vector of ob-

servable characteristics9. In Appendix A, we give more details on the estimation

procedure.

Selection around the discontinuity. Our main identification assumption

is that all observable and unobservable worker characteristics evolve smoothly

around the discontinuities defining eligibility for severance pay and extended ben-

efits. While this cannot be tested directly, we can gain intuition on the validity

of the assumption by checking whether the number of observations and observed

characteristics display any salient features, in particular bunching or jumps, at the

threshold. Much of the following has already been demonstrated by Card, Chetty,

and Weber (2007) and we will replicate much of their analysis to demonstrate that

similar conclusions hold in our sample.

One threat to our identification would be that firms attempt to avoid mandatory

severance payments by firing workers just before the three-year threshold. This

behavior should show up as an excess mass just before and missing mass just after

the eligibility threshold. As we can see from Figure 9(a) in Appendix B, however,

we cannot discern any sign of strategic firing in the data. As argued by Card,

Chetty, and Weber (2007), this finding is not surprising as any such behavior is

illegal and leads to bad reputation e↵ects. For completeness, we also demonstrate

that similar conclusions hold for the experience criterion as well (Figure 9(b)).

To investigate potential di↵erences of observables around the discontinuity, we

plot the average pre-displacement wage observed in our baseline sample by previous

9We again control for age, age squared, experience, experience squared, gender, Austrian nationality,
and four industry categories, log previous wage, and log previous wage squared.
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job tenure and the months worked in the preceding five years in Figure 10 in

Appendix B. We conclude that there is no visible jump in either panel (a) or panel

(b), suggesting that there is no di↵erential selection around either discontinuity.

This contrasts with the finding by Card, Chetty, and Weber (2007), who find a

small discontinuity in previous wages at the tenure threshold, but then argue that

this discontinuity is negligible in terms of behavior. Our findings di↵er because we

use a di↵erent baseline sample. In particular, we exclude workers below 25, whose

jobs are often fixed-term (apprenticeships). In any case, mirroring the conclusion by

Card, Chetty, and Weber (2007), we conclude that there is no sign of quantitatively

important selection around the discontinuities.

5 Empirical Findings

5.1 Descriptive Results

Take-up probability. To get an impression how the take-up rate and el-

igibility for severance pay and extended benefits correlate, we show descriptive

discontinuity plots, based on local linear regressions of the form

p = ⇡0 + ⇡1S + ⇡2JT + ⇡3JT ⇥ S + ",

for the e↵ect of severance pay and analogously for the e↵ect of extended benefits.

For both regressions, we only include workers for whom the discontinuities do not

coincide (e↵ectively, this means MW > JT ). We put more weight on observations

close to the cuto↵ by using a triangular kernel following the suggestions by Porter

(2003) and Hahn, Todd, and Van der Klaauw (2001). The reported t-statistics are

based on a bootstrap with 1000 replications.
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(b) E↵ect of EB

Figure 1: E↵ect on take-up of eligibility for severance pay and for extended benefits

Note: These figures plot average take-up rates per monthly tenure/experience bin. The lines correspond to local linear
regressions estimates (individual level) on both sides separately and bootstrapped (1000 replications) confidence intervals,
clustered by individual to account for correlation between spells.
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As predicted by theory, workers respond to a severance payment by claiming

unemployment insurance less often—the take-up rate decreases by around 5.1%

(Figure 1). The e↵ect also goes into the right direction where extended benefits

are concerned, as take-up increases by 5.7% at the discontinuity. These descriptive

figures are only instructive, however, and a joint estimation of both discontinuities

is needed, which we will conduct in the next section.

Exit rates from non-employment. One way of getting a graphical intuition

for the e↵ects of extended benefits on exits is by estimating regressions of the form

d(t) = ⇠

t
0 + ⇠

t
1E + ⇠

t
2MW + ⇠

t
3MW ⇥ E + ",

where d(t) is a dummy variable equal to 1 if a worker exits from non-employment

in period t and we include all individuals having non-employment duration of at

least t periods. Since we could produce a discontinuity plot for every period and

running variable, we will concentrate on the most important moment for our iden-

tification, the e↵ect of extended benefits on exits just before regular benefits run

out, dhiIT�1/dEi.

��
�

��
�

��
�

��
�

��

([
LW�
5
DW
H

��� �� � � ��

0RQWKV�ZRUNHG�LQ�SUHF����\HDUV
GLVFRQWLQXLW\�FRHI�DQG�W�VWDW��������������������

(a) Claimants: Exit in weeks 19-20
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(b) Claimants: Exit in weeks 21-22

Figure 2: Eligibility for extended benefits and probability of exiting before and after
benefit extension

Note: These figures plot the probability of finding a job 19-20 weeks and 21-22 weeks after becoming unemployed, con-
ditional on being unemployed for at least 18 weeks, for the claimants. The lines correspond to local linear regressions
estimates (individual level) on both sides separately and bootstrapped (1000 replications) confidence intervals, clustered
by individual to account for correlation between spells.

Eligibility for extended benefits is likely to have stronger e↵ects around the

moment where regular benefits end. Figure 2 focuses on benefit recipients and

looks at the e↵ect of the extension two weeks before and after it takes place. There

is a clearly discernible downward jump for the registered unemployed—the exit rate

falls by over three percentage points from baseline level of around 7% and 8%.
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5.2 Estimates

We estimate the model explained in Section 4.3, jointly considering both discontinu-

ities, by maximum likelihood. We focus on individuals that are at most 12 months

away from either cuto↵. The standard errors are clustered at the individual level

to account for unobserved correlation across various spells.

The point estimates are shown in Table 7 in Appendix C. The marginal e↵ects

of becoming eligible for severance pay and extended benefits on the take-up proba-

bility are displayed in column 1 of Table 3. While we now control for both running

variables simultaneously as well as for nonlinear terms and observed heterogeneity,

the main conclusions of the descriptive analysis are una↵ected. Eligibility for sev-

erance pay reduces the take-up probability by around 7 percent, while the e↵ect of

eligibility for extended benefits is positive, increasing the probability of collecting

benefits by around 4 percent. We also probe the robustness of our results to the

model assumptions in various ways: If we leave out control variables (column 2),

the e↵ects stay comparable. A classical RDD uses a linear specification—if we do

so by estimating a linear probability model (column 3), the results do not change

much, either. One concern might be that workers are fired selectively around the

discontinuity. Even though we already concluded in Section 4.3 that there is no sign

of selective firing, we can also address this question by focusing on mass layo↵s:

Arguably, layo↵s involving multiple workers should correspond to an exogenous

rather than to a selective displacement. If we conduct the same analysis focusing

on workers having lost their job along with at least three other workers in the same

month, we find even more pronounced e↵ects (column 4).

(1) (2) (3) (4)
Baseline w/o Controls LPM � 4 Layo↵s by Firm

Severance Pay -0.0747⇤⇤⇤ -0.0875⇤⇤⇤ -0.0699⇤⇤⇤ -0.101⇤⇤⇤

(0.0183) (0.0182) (0.0166) (0.0304)

Extended Benefits 0.0429⇤⇤ 0.0368⇤⇤ 0.0408⇤⇤ 0.0766⇤⇤

(0.0185) (0.0183) (0.0181) (0.0301)
Observations 83451 83451 83451 30791

* p < 0.10, ** p < 0.05, *** p < 0.01
z-statistics (based on delta-method) in parentheses

Table 3: E↵ect of severance pay and extended benefits on take-up

Note: The numbers correspond to the predicted change in the take-up probability if either eligibility for severance pay
or extended benefits are switched on. All running variables are set to 0, while covariates are set to their mean values.
Standard errors are calculated using the delta method. Column 1 is calculated using the estimates from our baseline model.
Column 2 replicates column 1 leaving out control variables Xi. In column 3, we replace the probit by a linear probability
model we estimate by OLS. Column 4 restricts our sample to job separations resulting from mass layo↵s, which we define
as at least four layo↵s within one month from the same firm.

We give a graphical representation of the e↵ect on exit rates over time in Figure

3. Extended benefits a↵ect exits negatively just before and after benefits run out for

claimants, while non-claimants are una↵ected. This is consistent with our model.

The e↵ect is stronger close to the benefit extension because workers account for the

probability of exiting unemployment before the extension and because they discount

17



the future. When entering unemployment, the value of the benefit extension is

thus very small. It might be more surprising that we appear to find almost no

e↵ects of severance pay, while Card, Chetty, and Weber (2007) document negative

e↵ects. While we use a di↵erent sample, the main reason is that we allow the e↵ect

of severance pay to change over the course of the spell, while they estimate the

overall e↵ect on the job finding hazard during the first 20 weeks of unemployment.

In Appendix D, we demonstrate that we get comparable results if we use Card,

Chetty, and Weber (2007)’s strategy and look for an overall e↵ect on exits during

the first 20 weeks of unemployment.
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Figure 3: Marginal e↵ects in the simple model vs. median e↵ect in the model with
interactions

Note: The plots show the e↵ect of becoming eligible for severance pay or extended benefits, respectively, on the probability

of exiting unemployment over time. Covariates are fixed at their average value while the respective running variables are

take at the threshold value. The confidence bands are based on standard errors clustered at the individual level.

We explore the robustness of our estimates in a similar way as for take-up

by focusing on the e↵ect of extended benefits on exits of claimants one period

before the extension takes place, dhiIT�1/dEi, which is the moment featuring most

prominently in our further analysis. Column 1 of Table 4 displays the marginal

e↵ect implied by our baseline estimates for period T � 1 only. The probability of

exiting during the last period before a benefit extension is predicted to decrease

by around 3.2 percentage points, which, given a baseline probability of around 7%
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for the non-eligible, corresponds to a large e↵ect. This estimate is not sensitive to

either leaving out control variables or estimating a linear specification10 (columns

2 and 3). If we restrict the sample to mass layo↵s, the size of the e↵ect decreases,

but remains highly significant.

(1) (2) (3) (4)
Baseline w/o Controls LPM � 4 Layo↵s by Firm

Extended Benefits -0.0321⇤⇤⇤ -0.0322⇤⇤⇤ -0.0325⇤⇤⇤ -0.0201⇤⇤⇤

(0.00415) (0.00407) (0.00417) (0.00615)
Observations 83451 83451 83451 30791

* p < 0.10, ** p < 0.05, *** p < 0.01
z-statistics (based on delta-method) in parentheses

Table 4: E↵ect of severance pay and extended benefits on exits from unemployment one
period before regular benefits run out (T � 1)

Note: The numbers correspond to the predicted change in the probability of exiting unemployment (claimants) in the
period before regular benefits run out if eligibility for extended benefits is switched on. All running variables are set to 0,
while covariates are set to their mean values. Standard errors are calculated using the delta method. Column 1 is calculated
using the estimates from our baseline model. Column 2 replicates column 1 leaving out control variables Xi. In column 3,
we replace the probit by a linear probability model we estimate by OLS. See Appendix A for details. Column 4 restricts
our sample to job separations resulting from mass layo↵s, which we define as at least four layo↵s within one month from
the same firm.

One additional concern might be that there is heterogeneity driving both take-

up and job search, leading to correlation across the two margins. In Appendix

E, we describe an estimator which allows for correlated unobserved heterogeneity

between both decisions. As can be seen from Table 9 in Appendix E, we estimate a

correlation across both decisions which is not statistically di↵erent from zero, and

the parameter estimates are thus only marginally a↵ected. Arguably, the observed

covariates already do a su�cient job in controlling for correlation. If we estimate the

same model without covariates, on the other hand, we estimate a strongly negative

correlation between both decisions which is consistent with our model11.

5.3 Implications

Estimation of the structural parameters. The econometric model, along

with the estimated parameters, gives us predictions for the e↵ect of extended bene-

fits on take-up and on exits from unemployment based on individual characteristics.

Call vE the cash value of extended benefits and denote by Ei whether individual i

is eligible for extended benefits. The estimated marginal e↵ects can be connected

to the theoretical e↵ects by realizing that

dhiIT�1

dEi
⇡ dsiIT�1

db

e
vE

dpi

dEi
⇡ d`i

db

e
vE .

10In Appendix A, we explain in detail how the linear approximation to our baseline model works.
11The results are available on request.
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Combining these results, we obtain

Mi =
d`i/db

e

dsiIT�1/db
e
⇡ dpi/dEi

dhiIT�1/dEi
.

The ultimate goal is to solve for the parameters in equation (12), by solving

{✓, a} = argmin
X

i

 

ln(�Mi)� ln

 

f

�

F

�1(pi)
�

�

T�2

 

T�1
Y

⌧=1

(1� sI⌧ )

!

 

00
i (siIT�1)

!!2

.

To make progress, we assume that take-up costs � are Weibull distributed.

Other distributions are possible but the Weibull distribution is flexible and it has

delivered the best fit to the empirical moments12. Letting �i ⌘ U

I
i0 � U

Ī
i0, this

assumption implies

`i = F (�i) = 1� exp
⇣

�(�i/✓i0)
✓1
⌘

,

where {✓0, ✓1} are the parameters of the cost distribution to be estimated. We

also assume that the search cost function is isoelastic, satisfying  (s) = a0is
a1 .

We account for observed heterogeneity by assuming a0i = a0 exp(X 0
i⇠) and ✓0i =

✓0 exp(X 0
i⇡), where Xi is a vector of covariates.

In Appendix F.1, we show that, given our assumptions, we obtain the following

estimable equation

yi = K +
✓1 � 1

✓1
ln(� ln(1� pi)) + (a1 � 2) lnhiIT�1 +X

0
i�, (15)

where � ⌘ ⇠ � ⇡, yi ⌘ ln dpi
dEi

� ln
⇣

�dhiIT�1

dEi

⌘

� ln(1 � pi) � ln
⇣

QT�1
⌧=1 (1� hiI⌧ )

⌘

and K ⌘ ln ✓1
✓0

+ ln�T�2 + ln(a0a1(a1 � 1)).

By estimating (15) by OLS, we get estimates of the shape parameter of the take-

up cost distribution, ✓1, as well as of the curvature of the search cost function, a1.

By controlling for Xi, we e↵ectively control for how observables drive the relative

importance of the take-up and the search margin. ⇠ and ⇡ are not separately

identified but separate identification is not necessary to compute our metric. � is

not identified separately, either, and we will have to calibrate it later on.

Estimate 95% CI (Delta Method)
✓1 1.886 [1.411,2.360]
a1 1.872 [1.862,1.882]

Table 5: Implied structural parameters

The regression results are shown in Table 8 in Appendix C, while Table 5 lists

12We have also come up with a strategy which does not rely on any distributional assumption. The
results are almost una↵ected, which is due to the fact that the Weibull already fits the empirical moments
very well. We thus decided to stick with the more parsimonious parametric approach.
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(b) Isoelastic fit

Figure 4: Fit of the Weibull and isoelastic specification to the empirical moments

Note: In the left figure we asses the fit of of he Weibull distribution to the empirical moments by plotting exp(yi + ln(1�
pi)� K̂� (â1�2) lnhiIT�1�X0

i�̂) (gray dots) against exp(((✓̂1�1)/✓̂1) ln(� ln(1�pi))+ ln(1�pi)) (red line), where hats
denote estimated coe�cients, based on equation (15). In the right figure we asses the fit of the isoelastic search cost by

plotting exp(yi � K̂� ((✓̂1 � 1)/✓̂1) ln(� ln(1� pi)�X0
i�̂) (gray dots) against exp((â1 � 2) lnhiIT�1) (red line), where hats

denote estimated coe�cients, based on equation (15). In the left figure, the dots correspond to averages within take-up
rate bins of width 0.001. The dots in the right figure correspond to means within 300 quantiles of the exit rate (to take
care of outliers).

the implied structural parameters. Search costs are almost quadratic, which is con-

sistent with previous work (see, e.g., Yashiv (2000) (Israeli data) and Christensen,

Lentz, Mortensen, Neumann, and Werwatz (2005) (Danish data)). The Weibull

distribution reduces to the exponential distribution for ✓1 = 1, which can be re-

jected. The R

2 is above 95%, which suggests that the parametric assumptions do

a good job in describing the data. Figure 4 gives an additional sense of how well

our specification fits the data: We rewrite (15) so as to isolate either pi or hiIT�1

on the right-hand side and then plot the right-hand side against the left-hand side.

In Figure 4(a), we can see that the Weibull distribution succeeds in describing

the hump-shaped relationship between the take-up rate and the empirical moment.

It makes sense that the reaction of take-up is strongest for a take-up probability

around 50%, while most observations are in the downward sloping part. The down-

ward sloping line in Figure 4(b) is due to an estimated elasticity of search costs of

less than two (quadratic search costs would imply a flat relationship). This implies

a slightly stronger reaction of search e↵ort if the exit rate is already high.

The value of unemployment insurance. We are now able to calculate

bounds on the value of unemployment insurance, using our estimates for the marginal

e↵ects, the estimates of the structural parameters and equations (10) and (11) for

the bounds. In order to connect empirical estimates to theoretical marginal e↵ects,

we use the approximation

dpi

dSi
⇡ d`i

dA0
vS

dhiIT�1

dEi
⇡ dsiIT�1

db

e
vE ,
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where Si and Ei indicate eligibility for severance pay and extended benefits, respec-

tively, and vS and vE denote the cash value of severance pay and extended benefits.

In Appendix F.2, we show the exact expressions for the bounds we implement.

Following Card, Chetty, and Weber (2007), we assume that vE ⇡ 0.85w and

vS ⇡ 2.69w, where w is the after-tax individual monthly wage13. In order to

implement our formula, we need to translate vE to one period in our empirical

model. Since the extension a↵ects five two-weekly periods, we use vE = (0.85/5)w =

0.17w. For the baseline results, we assume an annual discount rate of 5%. While this

has no e↵ect by construction on the upper bound for claimants and the lower bound

for non-claimants, we show in Table 6 in Appendix B that alternative assumptions

have a negligible e↵ect on the other bounds.
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(a) Lower bound
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(b) Upper bound

Figure 5: Bounds on wealth transfer to claimants

Note: The plots show c.d.f.’s of the lower and upper bound on �A based on equations (10) and (11), for claimants of UI.
�A is the asset transfer to a non-claimant required to make her indi↵erent between claiming and not claiming. It is a
monetary equivalent to the di↵erence in intertemporal utilities between claimants and non-claimants net of claiming costs
and thus is, by construction, positive for claimants and negative for non-claimants. We only display observations between
the 1st and the 99th percentile.

In Figure 5, we plot the distribution of the resulting lower and upper bounds

for claimants, who have a positive �A. We find that for the median individual the

relative value of collecting benefits net of claiming costs is equivalent to at least 2.5

monthly wages. This is the minimum amount, implied by her behavioral responses

to severance pay and extended benefits, which one needs to transfer when she enters

unemployment so as to make her indi↵erent between collecting benefits or not.

The lower bound appears reasonable given a quick back-of-the-envelope calculation:

The median number of weeks unemployed among the claimants with unemployment

duration in our baseline sample is 23. With a replacement rate of 0.55, the expected

total sum of UI payments (ignoring discounting) is (23/52) ·12 ·0.55 = 2.92 monthly

wages for those eligible for extended benefits and (20/52)·12·0.55 = 2.54 for the non-

eligible. Our metric also accounts for take-up cost, discounting and non-monetary

benefits of collecting benefits but this shows that our lower bound is a credible

13The value of extended benefits is an approximation because one needs to account for unemployment
assistance to compute this value and the benefits of UA depends on the household earnings that we do
not observe. As in Card, Chetty, and Weber (2007), we assume that the individual has a partner with
a net wage of 1200 euros per month and two children.
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estimate of the value of the insurance and its distribution. The upper bound,

around 11 monthly wages for the median, appears on the contrary less informative.
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(a) Lower bound
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(b) Upper bound

Figure 6: Bounds on wealth transfer to non-claimants

Note: The plots show c.d.f.’s of the lower and upper bound on �A based on equations (10) and (11), for non-claimants of
UI. See notes of Figure 5 for further details. We only display observations between the 1st and the 99th percentile.

The results for non-claimants are shown in Figure 6. Their relative value of UI

net of claiming costs is negative, meaning they would be willing to give up part of

their wealth to avoid having to claim for UI. We find that the median individual

would have to lose the equivalent of at least 2 monthly wages to become claimant.

Again the other bound, above nine months for the median, appears less informative.

In any case, even just focusing on the first bound, these numbers suggest that the

perceived take-up costs are sizable for many workers who don’t collect, caused by,

for instance, a combination of intrinsic aversion to the welfare state (induced by

stigma for example), administrative costs of filling a claim and the set of constraints

imposed on those who collect benefits.
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(a) Lower bound

�
��

��
��

��
�

&
XP

XO
DW
LY
H�
3U
RE
DE
LOLW
\

� �� �� �� �� ��
8SSHU�ERXQG�RQ�PRQH\�PHWULF��LQ�PRQWKO\�ZDJHV��

%HORZ�PHGLDQ $ERYH�PHGLDQ

(b) Upper bound

Figure 7: Bounds on wealth transfer to claimants by previous wage

Note: The plots show c.d.f.’s of the lower and upper bound on �A based on equations (10) and (11), for claimants of UI,
according to whether the previous wage was above or below the median. See notes of Figure 5 for further details. We only
display observations between the 1st and the 99th percentile.

It is interesting to see if the value of unemployment insurance varies with worker

characteristics, especially for the claimants. Figure 7 displays the distribution of the

lower and upper bound of claimants, distinguishing between high- (above median)

and low-wage (below median) workers. Except for very high values, the distribution
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of values for workers below median stochastically dominates the distribution of

values for the workers above. This means that the value of the insurance is higher

for low-wage workers. Closer inspection of this finding in the data reveals that this

is mostly driven by a higher estimated take-up probability among low-wage workers.

A high take-up probability is indicative of a high di↵erence in intertemporal utilities

between claiming and not claiming. Finally, the same exercise can be done for those

who don’t collect benefits (Figure 8), but there are no clear results here. While

the low-wage workers seem to be willing to give up less in order to avoid claiming

where the lower bound is concerned, this relationship switches or disappears for the

upper bound.
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(a) Lower bound
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(b) Upper bound

Figure 8: Bounds on wealth transfer to non-claimants by previous wage

Note: The plots show c.d.f.’s of the lower and upper bound on �A based on equations (10) and (11), for non-claimants of
UI, according to whether the previous wage was above or below the median. See notes of Figure 5 for further details. We
only display observations between the 1st and the 99th percentile.

6 Conclusion

Using variation in take-up and job search behavior, this paper infers bounds on

the value of unemployment insurance. Using Austrian administrative data and a

double discontinuity, one in the eligibility for severance pay, one in the eligibility for

extended unemployment benefits, we first document the fact that the probability

of claiming is lower if workers are eligible for severance pay, which is equivalent to a

wealth shock when entering unemployment. On the contrary, eligibility for extended

benefits increases the take-up probability and lowers the exits from unemployment

around the time where the extension occurs. Then, using a simple job search

model where workers face a cost of claiming for unemployment benefits, we show

that these results can be used to derive bounds on the insurance value. For the

workers who collect benefits, we show that the median value of the insurance is at

least equal to a transfer of 2.5 monthly wages at the beginning of the unemployment

spell. Interestingly, the value of the insurance is higher for low wage workers. For

the workers who don’t claim, the value is by definition negative with an upper

bound of around two monthly wages for the median individual. This suggests that,

for a significant share of the individuals, take-up costs, stigma and/or constraints
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imposed on those who collect are sizable.
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A Details on the Discrete Duration Model

As noticed early, discrete time duration model can conveniently be estimated as

binary models (see Allison (1982) or Jenkins (1995)). Let t denote unemployment

duration. Individual i’s likelihood contribution is then given by

`i = [Pr (Ti = ti)]
di [Pr (Ti > ti)]

1�di
,

where di takes the value 1 if i’s observation is non-censored. As described in the

main text, we denote by hij(t) the hazard of individual i with take-up status j 2
�

I, Ī

 

of exiting unemployment in period t. We obtain

`i =

"

hij(t)
ti�1
Y

s=1

(1� hij(s))

#di " ti
Y

s=1

(1� hij(s))

#1�di

=



hij(ti)

1� hij(ti)

�di ti
Y

s=1

(1� hij(s))

and hence

log `i = di log

✓

hij(t)

1� hij(t)

◆

+
ti
X

s=1

log(1� hij(s))

=
ti
X

s=1

yit log

✓

hij(s)

1� hij(s)

◆

+
ti
X

s=1

log(1� hij(s)),

where yit is a dummy which takes the value 1 if individual i exits in period t. The

log-likelihood is then

L =
N
X

i=1

ti
X

s=1

yit log(hij(s)) +
N
X

i=1

ti
X

s=1

(1� yit) log(1� hij(s)).

Looking closely at the resulting expression, we realize that it is equivalent to a

set of binary regressions for 1, . . . , ti. Estimation of the duration model amounts

to treating periods 1, . . . , ti for each individual as separate observations and setting

the dependent variable yit equal to 1 if individual i exits in t and 0 otherwise.

Choosing a functional form for hij(t), we estimate the resulting model by maximum

likelihood.

In our baseline specification, we assume hij(t) to be of probit form. This natu-

rally restricts the probability to be between zero and one and it enables to introduce

correlated unobserved heterogeneity as robustness exercise. In our result tables, we

also present the results in the case where we assume hij(t) to be linear, estimating

the resulting specification by OLS. This is what we call “LPM” in Table 4.
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B Additional Figures and Tables

�
��
��
�

��
��
�

��
��
�

��
��
�

1
XP

EH
U�R
I�6

HS
DU
DW
LR
QV

�� �� �� �� �� �� �� �� ��
3UHYLRXV�-RE�7HQXUH��0RQWKV�

(a) By Job Tenure

��
��
�

��
��
�

��
��
�

��
��
�

0
RQ
WK
V�
(P

SO
R\
HG
�LQ
�3
DV
W��
�<
HD
UV

�� �� �� �� �� �� �� �� ��
3UHYLRXV�-RE�7HQXUH��0RQWKV�

(b) By Months Worked

Figure 9: Frequency of Separations by Job Tenure
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(b) By Months Worked

Figure 10: Previous Wage according to Previous Job Tenure and Months Worked in
Preceding 5 Years

Annual Discount Rate 1 % 5 % 10 % 20 %
Upper Bound (Non-Claimants) -2.321 -2.293 -2.259 -2.198
Lower Bound (Claimants) 2.580 2.549 2.512 2.445

Table 6: Di↵erent assumptions on the annual discount rate and implied median values
for the bounds
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C Estimation Results

(1) (2) (3)
Exit uninsured Exit insured Take-up

Severance Pay -0.0319 0.00467 -0.194⇤⇤⇤

(0.0446) (0.0394) (0.0473)

Severance Pay ⇥ Period 1 -0.0197 -0.0258
(0.0368) (0.0413)

Severance Pay ⇥ Period 2 -0.0122 0.0418
(0.0393) (0.0384)

Severance Pay ⇥ Period 3 -0.00394 -0.0299
(0.0503) (0.0412)

Severance Pay ⇥ Period 4 0.00420 -0.0676⇤

(0.0504) (0.0396)

Severance Pay ⇥ Period 5 -0.0243 -0.0690
(0.0600) (0.0430)

Severance Pay ⇥ Period 6 0.0389 -0.00625
(0.0545) (0.0410)

Severance Pay ⇥ Period 7 -0.0859 -0.0553
(0.0653) (0.0439)

Severance Pay ⇥ Period 8 0.0176 0.0172
(0.0614) (0.0423)

Severance Pay ⇥ Period 9 0.00977 -0.110⇤⇤

(0.0746) (0.0448)

Severance Pay ⇥ Period 10 -0.0195 -0.0269
(0.0666) (0.0430)

Severance Pay ⇥ Period 11 -0.00186 -0.0997⇤⇤

(0.0772) (0.0456)

Severance Pay ⇥ Period 12 -0.0000625 -0.0420
(0.0610) (0.0445)

Severance Pay ⇥ Period 13 0.0793 -0.0590
(0.0617) (0.0450)

Extended Benefits -0.0707 -0.00377 0.118⇤⇤

(0.0471) (0.0400) (0.0509)

Extended Benefits ⇥ Period 1 0.0266 -0.0182
(0.0361) (0.0395)

Extended Benefits ⇥ Period 2 0.0144 -0.0454
(0.0385) (0.0370)

Extended Benefits ⇥ Period 3 -0.0190 0.00376
(0.0489) (0.0395)

Extended Benefits ⇥ Period 4 -0.102⇤⇤ 0.0272
(0.0483) (0.0379)

Extended Benefits ⇥ Period 5 0.00626 -0.00221
(0.0592) (0.0410)

Extended Benefits ⇥ Period 6 0.0534 -0.0426
(0.0543) (0.0393)

Extended Benefits ⇥ Period 7 0.0786 -0.0293
(0.0641) (0.0417)

Extended Benefits ⇥ Period 8 -0.0193 -0.0750⇤

(0.0604) (0.0405)

Extended Benefits ⇥ Period 9 -0.00838 -0.290⇤⇤⇤

(0.0731) (0.0409)

Extended Benefits ⇥ Period 10 -0.0598 -0.292⇤⇤⇤

(0.0632) (0.0402)

Extended Benefits ⇥ Period 11 -0.0790 -0.214⇤⇤⇤

(0.0745) (0.0423)

Extended Benefits ⇥ Period 12 -0.0143 -0.122⇤⇤⇤

(0.0596) (0.0425)

Extended Benefits ⇥ Period 13 -0.109⇤ -0.0474
(0.0606) (0.0434)

Log-Likelihood -66356.567 -159209.240 -51777.868
Observations 83451 83451 83451

* p < 0.10, ** p < 0.05, *** p < 0.01

Table 7: E↵ect of severance pay and extended benefits on exits from unemployment and
take-up

31



Estimate 95% CI
ln(� ln(1� pi)) 0.470 [0.336,0.603]
lnhiIT�1 -0.128 [-0.138,-0.118]
Observations 83451
R

2 0.953

95% confidence intervals (robust to heteroskedasticity)
in brackets.

Table 8: Regression results (equation (15))

D The E↵ect of Severance Pay and Extended

Benefits on Exits during the First 20 Weeks

In this section, we show that we obtain similar conclusions if we apply Card, Chetty,

and Weber (2007)’s strategy to our dataset. In particular, in order to estimate the

e↵ect of eligibility for SP on overall exits from unemployment during the first 20

weeks, we censor all observations with unemployment duration above 20 weeks. We

then estimate

h(t) = exp(�t),

where

�t = ↵t + ✓11 [JT = �12] + . . .+ ✓111 [JT = �2]

+ ✓131 [JT = 0] + . . .+ ✓241 [JT = 12]

+ �1E + �2MW + �3MW ⇥ E + �4MW

2 + �5MW

2 ⇥ E

+ �6MW

3 + �7MW

3 ⇥ E,

and t is in discrete time with two-weekly intervals and ↵t controls for the baseline

hazard. Note that JT = �1 is the omitted category. The ✓s hence give us the

di↵erence in the two-weekly job-finding probability relative to an individual just

below the eligibility threshold for SP. We can do the analogous analysis for the

e↵ect of EB.

We plot the estimated ✓s in Figure 11. The discontinuities are roughly com-

parable in size to Card, Chetty, and Weber (2007), who report an e↵ect between

-0.094 and �0.125 for SP and �0.064 and �0.093 for EB.
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(a) E↵ect of SP
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(b) E↵ect of EB

Figure 11: E↵ect of severance pay and benefit extension on exits from unemployment
during the first two weeks among claimants

E Allowing for Correlated Unobserved Het-

erogeneity in Take-up and Search E↵ort Choices

Assume the probability of claiming UI can be represented by the following equation

`i = Prob
n

✓

`
i + "

`
i > 0

o

where

✓

`
i =�SSi + �EEi + �1JTi + �2MWi + �3JTiSi + �4MWiEi

+ �5JT
2
i + �6MW

2
i + �7JT

2
i Si + �8MW

2
i Ei + �

0
Xi.

Moreover, the probability that a job is found in period t, given that i is unem-

ployed up to period t, for take-up status j 2 {0, 1}, is given by

�ij(t) = Prob
n

✓

�
ij(t) + "

�
i > 0

o

, (16)

where

✓

�
ij(t) =�SSi +

T
X

⌧=1

↵

S
⌧ 1[t = ⌧ ]⇥ Si + �EEi +

T
X

⌧=1

↵

E
⌧ 1[t = ⌧ ]⇥ Ei

+ �1JTi + �2MWi + �3JTi ⇥ Si + �4MWi ⇥ Ei

+ �5JT
2
i + �6MW

2
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3
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where we suppressed the dependence of all parameters on j to simplify notation.
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To capture unobserved heterogeneity correlated across decisions, we assume that

"

"
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�
i

#

|(✓`i , ✓�ij) ⇠ N
 "

0

0

#

,

"

1 ⇢

⇢ 1

#!

.

For identifiability, we need to assume that "�i ’s conditional distribution does not

depend on the takeup-status.

Consider worker i and assume i claims UI and exits after ti periods. His con-

tribution to the log-likelihood is given by

lnProb
n

✓

`
i + "

`
i > 0

o

+
ti�1
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ln
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n

✓

�
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✓

�
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`
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o

.

Using the properties of the bivariate normal distribution, this is equivalent to

ln�(✓`i ) +
ti�1
X

⌧=1

ln

 

�2(�✓�ij(⌧), ✓`i ,�⇢)
�(✓`i )

!

+ ln
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`
i , ⇢)

�(✓`i )

!

,

where �2 denotes the c.d.f. of the bivariate normal distribution.

Define fit which takes the value 1 if i exits in period t and 0 otherwise. Then,

the likelihood contribution can be written as
Pti

1 li⌧ , where

li⌧ = 1 {⌧ = 1}·ln�(✓`i )+(1�fit) ln

 

�2(�✓�ij(⌧), ✓`i ,�⇢)
�(✓`i )

!

+fit ln

 

�2(✓�ij(⌧), ✓
`
i , ⇢)

�(✓`i )

!

.

More generally, let q`i = 2 · `i � 1 and q

fj
i = 2 · f j

it � 1 for j 2 {0, 1}. Then the

likelihood contribution of period ⌧ of worker i is given by

li⌧ = 1 {⌧ = 1} · ln�(q`i✓`i ) + ln

 

�2(q
fj
i ✓

�
ij(⌧), q

`
i✓
`
i , q

`
i q

fj
i ⇢)

�(q`i✓
`
i )

!

.

If we impose ⇢ = 0, we obtain our baseline model as a special case.
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Exit uninsured Exit insured Take-up
Severance Pay -0.0511 -0.00908 -0.196⇤⇤⇤

(0.0785) (0.0575) (0.0478)

Severance Pay ⇥ Period 1 -0.0196 -0.0258
(0.0365) (0.0411)

Severance Pay ⇥ Period 2 -0.0122 0.0414
(0.0390) (0.0383)

Severance Pay ⇥ Period 3 -0.00406 -0.0298
(0.0499) (0.0410)

Severance Pay ⇥ Period 4 0.00395 -0.0674⇤

(0.0500) (0.0394)

Severance Pay ⇥ Period 5 -0.0243 -0.0688
(0.0596) (0.0429)

Severance Pay ⇥ Period 6 0.0384 -0.00629
(0.0542) (0.0409)

Severance Pay ⇥ Period 7 -0.0855 -0.0551
(0.0649) (0.0437)

Severance Pay ⇥ Period 8 0.0173 0.0170
(0.0609) (0.0422)

Severance Pay ⇥ Period 9 0.00953 -0.110⇤⇤

(0.0741) (0.0446)

Severance Pay ⇥ Period 10 -0.0196 -0.0269
(0.0661) (0.0428)

Severance Pay ⇥ Period 11 -0.00159 -0.0994⇤⇤

(0.0766) (0.0454)

Severance Pay ⇥ Period 12 -0.000233 -0.0418
(0.0605) (0.0443)

Severance Pay ⇥ Period 13 0.0785 -0.0587
(0.0614) (0.0448)

Extended Benefits -0.0585 0.00431 0.117⇤⇤

(0.0635) (0.0468) (0.0510)

Extended Benefits ⇥ Period 1 0.0264 -0.0181
(0.0359) (0.0393)

Extended Benefits ⇥ Period 2 0.0144 -0.0451
(0.0382) (0.0369)

Extended Benefits ⇥ Period 3 -0.0188 0.00377
(0.0486) (0.0393)

Extended Benefits ⇥ Period 4 -0.101⇤⇤ 0.0272
(0.0483) (0.0378)

Extended Benefits ⇥ Period 5 0.00634 -0.00211
(0.0588) (0.0408)

Extended Benefits ⇥ Period 6 0.0532 -0.0423
(0.0540) (0.0391)

Extended Benefits ⇥ Period 7 0.0782 -0.0291
(0.0637) (0.0416)

Extended Benefits ⇥ Period 8 -0.0191 -0.0746⇤

(0.0600) (0.0404)

Extended Benefits ⇥ Period 9 -0.00825 -0.288⇤⇤⇤

(0.0726) (0.0417)

Extended Benefits ⇥ Period 10 -0.0592 -0.291⇤⇤⇤

(0.0629) (0.0410)

Extended Benefits ⇥ Period 11 -0.0783 -0.213⇤⇤⇤

(0.0741) (0.0427)

Extended Benefits ⇥ Period 12 -0.0141 -0.121⇤⇤⇤

(0.0592) (0.0425)

Extended Benefits ⇥ Period 13 -0.108⇤ -0.0471
(0.0605) (0.0433)

Estimated Correlation .1401(.466)
Log-Likelihood -277343.452
Observations 83451

* p < 0.10, ** p < 0.05, *** p < 0.01

Table 9: E↵ect of severance pay and extended benefits on exits from unemployment and
take-up, allowing for unobserved heterogeneity
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F Omitted Results

F.1 Derivation of the Estimable Equation

Letting �i ⌘ U

I
i0 � U

Ī
i0 and assuming � is Weibull distributed, the take-up proba-

bility satisfies

`i = F (�i) = 1� exp
⇣

�(�i/✓0i)
✓1
⌘

,

where {✓0i, ✓1} are the parameters of the cost distribution to be estimated. Inverting

this relationship, we find

�i = F

�1(`i) = ✓0i [� ln(1� `i)]
1/✓1

.

Since the p.d.f. satisfies

f(�i) =
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✓0i

✓

�i

✓0i

◆✓1�1

exp
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�(�i/✓0i)
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,

we conclude

f

�

F

�1(`i)
�

=
✓1

✓0i
[� ln(1� `i)]

✓1�1
✓1 (1� `i).

Moreover, assuming that the search cost function is isoelastic, satisfying  (s) =

a0is
a1 , we obtain

 

00(s) = a0ia1(a1 � 1)sa1�2
.

Plugging into the regression equation and replacing theoretical by estimated

values, we find
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dEi
� ln

✓

�dhiIT�1

dEi

◆

=

ln
✓1

✓0i
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!

+ ln(a0ia1(a1 � 1)) + (a1 � 2) lnhiIT�1.

We account for observed heterogeneity by assuming a0i = a0 exp(X 0
i⇠) and ✓0i =

✓0 exp(X 0
i⇡), where Xi is a vector of covariates. Define � ⌘ ⇠ �  . Simplifying and

collecting terms, we get the estimable equation

yi = K +
✓1 � 1

✓1
ln(� ln(1� pi)) + (a1 � 2) lnhiIT�1 +X

0
i�, (17)

where yi ⌘ ln dpi
dEi

� ln
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�dhiIT�1

dEi

⌘

� ln(1 � pi) � ln
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⌘

and K ⌘
ln ✓1

✓0
+ ln�T�2 + ln(a0a1(a1 � 1)).
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F.2 Implementation of Bounds on Money Metric

Following the results derived by McEwen and Parresol (1991) for the truncated

Weibull distribution, the expected take-up cost can be written as

�̄ =

8

<

:

✓0
�(1/✓1+1,� ln(1�pi))

pi
if registered,

✓0
�(1/✓1+1)��(1/✓1+1,� ln(1�pi))

1�pi
if not registered,

where �(z) ⌘
R1
0 x

z�1 exp(�x) dx denotes the Gamma function and �(z, u) ⌘
R u
0 x

z�1 exp(�x) dx denotes the incomplete Gamma function.

For claimants, it follows by plugging into (10) and replacing theoretical by

estimated values that
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while for the non-claimants, using 11), it follows that
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