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Abstract

Due to the absence of unemployment insurance (UI) choices, the traditional approach to
estimating the value of UI is to infer it from the observed consumption response to job loss
under some assumption on risk preferences. Exploiting the rich data and unique policy context
in Sweden, we propose two alternative approaches that relax this assumption and we implement
all three methods on the same sample of workers. The first approach considers the difference
in marginal propensity to consume (MPC) when unemployed vs. employed, which allows to
identify the difference in prices to smooth consumption in the respective states. The second
approach exploits Ul choices embedded in the Swedish UI system in a Revealed Preference
approach. While the drop in consumption expenditures is relatively small (~ 13 percent), we
find that the MPC is around 25 percent higher when unemployed than employed, translating
into a marginal value of transfers that is at least 60 percent higher when unemployed than
employed. This high value of Ul is confirmed by our RP estimates and indicates substantial risk
aversion given the relatively small drop in consumption expenditures.
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1 Introduction

Social insurance programs that protect workers against adverse shocks take up a substantial share
of government expenditures. As a consequence, the potential negative impact of these programs
on workers’” employment has been put under scrutiny and is the topic of a large and ever-growing
literature [see reviews in Krueger and Meyer [2002], Chetty and Finkelstein [2013] and Schmieder
and Von Wachter [2016]]. As the distortionary costs of social insurance programs are found to be
high, one would expect the insurance value of these programs to be high too in order to be able to
justify their generosity [see Baily [1978]; Chetty [2006]]. However, the evidence on the value of social
insurance is lagging behind the evidence on its costs. Conceptually, it is easy to understand the value
of providing more insurance against an adverse shock, like, for instance, unemployment: the value
of insurance is simply captured by the marginal rate of substitution (MRS) between employment
and unemployment consumption. Yet, it is remarkably difficult to estimate in practice. The main
reason is that social insurance programs, like unemployment insurance (UI), are often mandated,
leaving little or no choice for its beneficiaries. This reduces the ability of researchers to identify the
value of these programs by applying direct revealed preference methods.

The traditional approach in the literature, famously implemented by Gruber [1997] in the con-
text of unemployment, is to focus on consumption smoothing. The estimated drop in consumption
in response to an adverse event can be scaled by workers’ risk aversion to get an estimate of the
value of providing additional insurance against that event. As the consumption drops at job loss
are consistently found to be small, the implied value of insurance would be low for conventional
levels of risk aversion. Given the large moral hazard responses to Ul estimated in the literature,
the consumption-based (CB) approach suggests that UI policies are too generous. This conclusion
relies on assumptions on preferences, which are difficult to relax in practice, and has been contested
in more recent work [e.g., Chetty and Looney [2006]; Chetty [2008]; Landais [2015]; Hendren [2017]].

This paper proposes and implements two novel methods to estimate the value of unemployment
insurance, and then compares their results to the standard CB approach. A major advantage of
our setting is that we can deliver all three implementations, not just in the same context, but for
the very same workers. Instead of considering the change in consumption levels, our first method
considers the change in marginal propensities to consume when becoming unemployed. We show
that this identifies the relative price of increasing consumption when unemployed vs. employed and
bounds the MRS between employment and unemployment consumption. This approach is robust
to some important challenges for the CB approach, but requires comparable sources of income
variation both when unemployed and employed. Our second method studies the value of insurance
as revealed by a worker’s insurance choices. Using a revealed preference argument, the price paid
for expected coverage, taking a worker’s unemployment risk into account, identifies her MRS. This
method, however, requires data on unemployment risks and UI choices.

To implement and compare all three methods, we take advantage of the uniqueness of the
Swedish setting, which combines granular data on consumption expenditures with the availability

of coverage choice in the UI policy. We start our empirical investigation by revisiting the analysis



of consumption dynamics around job loss. We use the registry-based measure of consumption
expenditures from Kolsrud et al. [2017], constructed as a residual from the household’s budget
constraint, thanks to the availability of comprehensive and detailed information on income and
assets. In line with prior work, the estimated consumption drops are relatively small, and translate
into moderate values of the MRS. The mark-ups that workers are willing to pay for transferring a
marginal krona from employment to unemployment, controlling for unemployment risk, are between
10 to 50 percent for a range of commonly used risk aversion values. Our results, however, show that
almost all consumption protection is offered by the UI transfers. Liquid assets play a limited role,
and the take-up of debt in fact decreases when unemployed. Also, the earnings of other household
members do not significantly increase in response to a job loss. Taken together, this evidence
suggests that the observed lack of private consumption smoothing may not be driven by its low
value to workers, but simply by its high cost.

To get at the value of insurance more directly, we propose a new approach based on the difference
in marginal propensities to consume when unemployed and employed. The approach leverages the
fact that the marginal propensity to consume (MPC) out of extra income is directly related to the
shadow price of increasing consumption. This shadow price can for example be driven by the interest
rate faced by the individual seeking to borrow and/or the wage of spousal employment. The higher
the shadow price of consumption, the more a worker will increase her consumption when given an
extra krona of income. This relation between the shadow price and the MPC is mitigated by the
curvature in preferences over consumption, but we control for this by considering the relative MPC
when unemployed compared to when employed. The relative price of consumption smoothing in the
two states then allows us to bound the value of consumption smoothing between the two states at the
margin. We derive the assumptions under which this MPC approach provides a lower bound on the
value of UI. We show that the use of MPCs rather than consumption levels makes the method robust
to the important challenge for the CB approach to convert wedges in consumption expenditures into
wedges in marginal utilities, which requires information on the curvature of consumption preferences
and thus about the role of for example work-related expenditures, committed expenditures, non-
durable goods, home production, etc.

To estimate the state-specific MPCs, we exploit the large variation in welfare transfers that
municipalities provide differentially across household types (e.g., household size, age, and income)
and over time. Using a first-difference model and the same sample of job losers used in the CB
approach, we estimate large MPCs, both when employed and unemployed, but find that the MPC
is significantly larger when unemployed. In our baseline specification, the MPC when unemployed
equals .551 and is about 25 percent higher than when employed. We show that this difference is
robust across a wide range of specifications and confirm the high MPC when unemployed exploiting
variation in UI benefits in a regression-kink design. The MPC estimates translate into a price of
increasing consumption that is about 60% higher during unemployment compared to employment.
These values provide a lower bound on the mark-up that workers are willing to pay to transfer a

krona from employment to unemployment, which is substantially higher than the range of values



we find from the CB approach.

We finally take advantage of the presence of consumer choice in the UI system in Sweden to
estimate the insurance value using a Revealed Preference (RP) approach. All Swedish workers are
given the choice between a basic flat benefit level and income-related unemployment benefits against
a uniform premium. The specific challenge is to retrieve a worker’s revealed value of insurance
coming from her MRS rather than from her unemployment risk. We predict workers’ unemployment
risk using a rich set of observables, including arguably exogenous risk shifters [Landais et al.,
2017], and exploit the risk variation to estimate workers’ MRS. In this RP approach, we try to
account for risk misperceptions and other potential choice frictions, that may confound the estimates
of the MRS. Overall, we find the revealed MRS to be substantially higher than with the CB
implementation, corroborating the high value of Ul we get from the MPC approach. Interestingly,
our RP approach also reveals large dispersion in MRS. We provide evidence suggesting that both
preference heterogeneity and heterogeneity in choice frictions seem to play a role.

The high value of Ul, implied by both the MPC and RP approach, would justify setting Ul
benefits at a generous level, even when the corresponding moral hazard cost is high. These policy
recommendations are opposite to what one would conclude based on the CB approach, at least
for the values of relative risk aversion conventionally used in the literature (~ v = 1 —4). To
reconcile the high average value of Ul with the modest consumption drops, we would need higher,
but arguably plausible risk aversion levels (~ v = 4 —8). In principle, state-dependence in workers’
preferences or the measurement of consumption expenditures could also help bridging the wedge
between the results of the different approaches. However, a comparison of the observed consumption
drop at job loss and the imputed consumption drop based on our MPC estimates suggests that the
role for state-dependence is limited.

The paper will proceed as follows. After setting up the model in Section 2, we present the
MPC approach and compare it to the traditional CB approach and alternative RP approaches in
Section 3. We then discuss the data and context in Section 4 before implementing the respective

approaches in Sections 5-7. The last sections put the results together and conclude.

Related literature The gap between the literature on the value and cost of social insurance
was the motivation of Gruber [1997]’s original study of consumption smoothing by unemployed
workers now two decades ago. Even today the gap is still wide, but there are notable exceptions.
A number of papers have studied the value of UI, either in the spirit of the CB approach [e.g,
Browning and Crossley [2001], Stephens [2001], Ganong and Noel [2017], Kolsrud et al. [2018]] or
using so-called ‘optimization approaches’ [e.g., Shimer and Werning [2007], Chetty [2008], Landais
[2015], Hendren [2017]] developed to overcome challenges of the CB approach. The latter work
considers other margins that workers adjust to protect against unemployment (e.g., search effort,
reservation wage, precautionary savings, household labor supply) and use behavioral responses (to
UI benefit or to unemployment risk changes) to infer the value of UL. Our MPC approach is closely

related to this, but centered on consumption, which is the directly relevant margin of adjustment



encompassing all other margins, and comparing responses when unemployed and employed. The
former avoids having to take a stance on which margin of adjustment is binding.

The literature studying the value of social insurance and transfers extends beyond UI, with
studies using CB approaches [e.g., Autor et al. [2017]], optimization approaches [e.g., Finkelstein et
al. [2015], RP approaches [Cabral and Cullen [2016], Finkelstein et al. [2017]], Fadlon and Nielsen
[2018]] and more structural approaches [e.g., Low and Pistaferri [2015], Finkelstein et al. [2015], Low
et al. [2018]]. Our work is to the best of our knowledge unique by implementing these approaches
in the same setting and on the same sample.

Our analysis also contributes to the large literature studying consumption insurance and con-
sumption responses to income shocks more generally [see Jappelli and Pistaferri [2010]], and two
rapidly growing strands within that literature using registry-based measures of consumption [e.g.,
Koijen et al. [2014], Kolsrud et al. [2017], Eika et al. [2017]] and estimating MPCs [e.g., Kreiner et
al. [2016], Kekre [2017], Di Maggio et al. [2018]]. While several papers use MPC estimates to learn
about plausible models of consumption behavior [see Nakamura and Steinsson [2018]], our focus is
on the value of insurance that the MPCs reveal. In the context of UI, two notable examples are
Ganong and Noel [2017] and Gerard and Naritomi [2019], who document and explain the lack of
anticipation of UI benefit exhaustion and the excess sensivity in consumption to liquidity. Finally,
while RP approaches are commonplace in the insurance literature, our combination of methods
allows us to shed new light on the role of preferences vs. behavioral frictions, which is a central
topic in the health insurance literature [e.g., Abaluck and Gruber [2011], Handel [2013], Handel
and Kolstad [2015], Spinnewijn [2017]].

2 Conceptual Framework

We set up a stylized model of unemployment to define our object of interest and to present the

different approaches to estimating the value of unemployment insurance.

2.1 Setup

Our baseline model is static and considers an agent who is either employed or unemployed. The
respective states are denoted by s € {e,u}. When employed the agent has disposable income .,
which depends on her earnings and the taxes she pays. When unemployed the agent has disposable
income vy, which depends on the unemployment benefits she receives. The agent’s expected utility
equals

V =7 (2) vy (Cu, Tuy 2) + (1 — 7 (2)) ve (Ce, Te, 2) (1)

where ¢, and c. denote consumption when unemployed and employed respectively. The variables
z and x represent two types of actions taken by the agent:
The first type refers to the actions the agent undertakes to reduce her unemployment risk, for

example effort to avoid job loss or to find a job when unemployed. We assume that the probability



of unemployment equals 7 (z) where z is costly and affects utility in both states.

The second type of actions refers to the various means an agent can use to smooth consumption
between employment and unemployment. This includes a worker’s precautionary savings, access
to credit, formal and informal insurance arrangements, household labor supply, etc. We refer to x4
as the resources used to increase or decrease consumption relative to the income y; in state s. We

allow the price of increasing resources ps to be state-dependent. That is,

1
cs = yYs + —xg for s = e, u. (2)

S
The agent maximizes her expected utility given the state-specific budget constraints. In an
interior optimum, she equalizes the utility of an extra krona of consumption to the utility cost of

raising that extra krona of revenue in any given state:
Ovs(cs, Ts,2) . 0vs(cs, s, 2) 3)
oc ° ox '
For tractability, we will assume that preferences are separable, but allow them to be state-dependent:

3 62 s —
Assumption 0. aakgal =0 for ax,a; € {c,z,z} and ar # a;.

Our stylized framework allows for tractable characterizations that ease the comparison of the
different methodologies to estimate the value of UL. The general representation is meant to capture
different models of resources used to smooth consumption. The static representation naturally
fits a model with household labor supply zs, where the resource cost of increasing consumption
is to increase the household hours of work (e.g., Fadlon and Nielsen [2018]; Hendren [2017]). In
this case, ps is the inverse of the household’s marginal wage, which may change with a member’s
employment status. An alternative resource to smooth consumption are financial assets and credit.
To illustrate how our insights generalize, we briefly introduce a dynamic extension of our model

with intertemporal consumption smoothing.!

Dynamic Application In a dynamic setting, an agent’s expected utility can be written as:

‘/;,t(At) = max {68(03,1&’ Zs,t) + 5 [ﬁs(zs,t)vu,t—&—l(As,t—o—l) + (1 - ﬁs(zs,t))‘/e,t—s—l(As,t—o—l)] }7

At 41,Cs,t,25,¢

As,t+1

S.t. Cst = At + Yst — and As,t—i—l > Au

s,t
for s € {e,u} and t. The asset (or debt) holdings left for the next period A, 11 are the endogenous
resource used to change consumption today relative to the available cash-on-hand, A; 4+ ys;. The

marginal resource cost of increasing consumption today thus equals the marginal present value of

LOur framework can also be extended to incorporate private insurance choices, where the resource cost of increasing
consumption when unemployed is to lower consumption when employed, as discussed in Section 3. This corresponds
to introducing an ez ante choice to buy Arrow-Debreu securities xs that pay out 1/ps in state s per krona spent,
occurring with probability 7.



next period’s asset holdings. Optimal consumption smoothing is governed by an Euler equation,

a’[}s (Cs,t’ Zs,t)

Do = Ry X /B[ﬁs(ZS,t)Vq:,t-i-l(AS,tJrl) + (1 - ﬁS(ZS,t))Ve,,t-i-l (AS,tJrl)] (4)

= Psit X ﬁES(‘/é!,t-‘rl(Asyt‘i’l))' (5)

Since Vg’,tH(As,tJrl) = %55(C§,t+1, 25 1+1) by the envelope condition, the Euler equation highlights
the trade-off in utility between more consumption today and more consumption in the future.
Comparing this to condition (3), the price of consumption today p,; is simply the gross interest
rate R ;. The interest rate is plausibly larger when unemployed as liquidity or borrowing constraints

are more likely to bind.

2.2 Consumption Smoothing and the MRS

The marginal rate of substitution (MRS) describes how much consumption workers are willing to

give up when employed to increase their consumption when unemployed,

Ovy (Cu,Tu,2)

MRS = de

“Ove(cesme2)
oc

The value of extra unemployment benefits is fully determined by the MRS.? As a result of the
envelope theorem, a small change in z (or in z) in response to a change in UI has only a second
order impact on the agent’s own welfare.® This implies that the welfare impact of a small increase
in state-specific income y, depends only on its direct effect, captured by the state-specific marginal
utility of consumption. Hence, conditional on knowing the MRS, there is no need to know how much
an increase in Ul crowds out private consumption smoothing to estimate the value of UI. Neither
would we need to know the means used to smooth consumption or the income shock underlying
the job loss.

When setting the unemployment benefit levels, their value is traded off against the fiscal exter-
nality due to the reduced incentives to avoid unemployment. In our stylized model of unemploy-

ment, optimal Ul is characterized by a Baily-Chetty formula, M RS = 1+ e_=_, where the fiscal

1—m

externality is captured by €, which equals the elasticity of the unemployment risk 7/ (1 — )

wrt to a tax-funded increase in UTI (Baily [1978]; Chetty [2006]).

Consumption-Based Approach The standard approach to estimating the MRS is to link it
to the difference in consumption between employment and unemployment. The basic idea is that,

everything else equal, a worker values Ul more the larger the drop in consumption she would be

2In a dynamic context, the expression extends to the average marginal utility of consumption over the beneficiaries
of the unemployment benefits when evaluating either the average generosity of UI [see Chetty [2006]] or the dynamic
profile of UI [see Kolsrud et al. [2018]].

3The envelope theorem requires concavity and differentiability of both v and 7. See Chetty [2006] for further
discussion.



exposed to when becoming unemployed. We refer to this standard approach as the consumption-
based (CB) approach. Based on a Taylor expansion of the marginal utility of consumption, the

MRS tends to be approximated by
MRS =214 0° X [ce — ¢, (6)

showing clearly how the MRS depends on the drop in consumption, scaled by the curvature of

2 2
the consumption preferences o¢ = —%zégz . With the right information on this curvature, the

CB approach is remarkably easy to implement. This information, however, is essential, but hard
to come by. The relevant curvature depends on how consumption expenditures are measured and
which consumption categories respond to unemployment, as we discuss in detail in Section 3.2.*
This challenge is further complicated by the fact that the observed drop in consumption depends
both on a worker’s preferences and the price she faces [Chetty and Looney [2006, 2007]]. She
may not smooth consumption much, either because it is expensive or she doesn’t value it. The
difference is of course essential for inferring the value of UI and at the root of the challenge for the

CB approach when information on preferences is not readily available.

3 The MPC Approach

This section presents a novel approach to identify the price of consumption smoothing at the margin
and bound the value of extra consumption smoothing through UI. This MPC approach allows to
relax the assumptions on preferences that are required for the CB approach. We first present the
MPC approach in our baseline model and then evaluate its robustness relative to the CB approach
in extensions of the baseline model. We also compare the MPC approach to a revealed preference
(RP) approach, which we implement as well, and other related optimization approaches recently

proposed in the literature.

3.1 Characterization

We first show that the price of smoothing consumption in a given state p. can be inferred from the
marginal propensity to consume (MPC) out of income received in that state, des/dys. Intuitively,
the higher the shadow price of income in a given state, ceteris paribus, the higher the marginal
propensity to consume out of income in that state. More formally, by implicit differentiation of the
optimality condition in (3), we find

0% 0%v

_l’_

s 02 0%v,
OzxOc Ps 0z2

Vs
0z0c tPs 0z0x

H%vg n 9%,
Oc? Ps Ozdc

><d05+{ }psx[dcs—dys]—k[ }xdz:@

4We present the full Taylor expansion in Appendix A.1. The approximation relies on the higher-order derivatives of
the utility functions being small and requires the marginal utility of consumption to be state-independent, conditional
on consumption and the resources used, and to be separable in consumption and resources [see Chetty [2006]]. We
come back to this in Section 3.2.



where we have dropped the arguments of the utility function. Assuming separable preferences and

using the optimality condition (3) again, we can re-express the MPC as

de, __ pi/ -
Ay 5%/ %e 40 B

Equation (7) indicates that the MPC is simply a function of the price of consumption on the one
hand and the curvature of the utility function wrt consumption and resources on the other hand.
In a given state, a larger share of extra income is consumed the higher the cost of generating
extra income in that state, as captured by ps;. This effect does, however, get mitigated when
the marginal return to consumption decreases more rapidly than the marginal cost of generating
income increases. Expressed as an odds ratio and rescaling the MPC when unemployed relative to

the MPC when employed, we can state the following result:
Lemma 1. Under Assumption 0, we have

T/ C

Ompcu _ Pu Uu/ Oy
)

Ompc6 Pe Gg / Ug

dvg

des /dys o = _& ”S/avs and of = an/ax , all evaluated at the respective

where Opmpe, = T iy =

- oc?
(cs, s, 2) .

The Lemma demonstrates that by rescaling the MPCs we can infer the relative price p,/pe
without requiring information on preferences per se. What we need instead is an assumption
on how the relative curvature changes between unemployment and employment. A first natural
assumption is that the relative curvature remains constant across states. This is the case when
both preferences over consumption and resources are represented by exponential functions, like for

CARA preferences. That is, vs(c, z) = EXpSTfCC) — eXpéi%). This assumes state-independence in the

curvature parameters 67, so that 0¢/0% = 5¢/5% for s = e,u. Note that any state-specific scalars
in the utility function would not change this result. A second step is to note that as long as the
relative curvature is higher when unemployed, the ratio of MPCs provides a lower bound on the
relative price. The corresponding assumption on the preference curvatures is:

O.C
¢ > 1, where the curvatures are evaluated at (cy, Ty, 2) and (ce, Te, 2) TESPEC-

Assumption 1. U“ o5

tively.

Simply because income is lower when unemployed, our premise is that more state-specific resources
are used when unemployed to smooth consumption (i.e., z,, > x.), while consumption remains lower
(i.e., ce > ¢y). In this case, it becomes sufficient for utility over consumption and resources to satisfy
DARA for Assumption 1 to be satisfied. This includes CRRA preferences: v (¢, ) = % — %,
so that o$/o? = (3¢/7%)/(xs/cs) for s = e, u.

The second step is to link the relative prices of smoothing consumption to the MRS. Indeed,

optimizing workers equalize the marginal utility of consumption and the marginal cost of raising



revenue, both when unemployed and employed, as stated in condition (3). Putting the optimality

conditions in both states together, we get:

Lemma 2. At an interior optimum, we have

Py Ovy,/Ox
MRS = Pu o Tl
RS De % Ove /0’

where the marginal resource costs are evaluated at (cy, Ty, z) and (ce, Te, 2) respectively.

The MRS crucially depends on the difference in prices across states, but it also depends on the
difference in the marginal resource cost Jvs/0z. Again, as income drops when losing one’s job, more
state-specific resources are used when unemployed (i.e., x, > x.) so that we expect the marginal
resource cost to be higher when unemployed. Stated differently, workers will smooth consumption
less, and thus the MRS will be higher, when either the relative price of increasing consumption is
higher or the relative disutility of increasing resources is higher when unemployed. Hence, the price

ratio is expected to provide a lower bound on the MRS. The corresponding assumption equals:

Assumption 2. %L;/%i; > 1, where the marginal resource costs are evaluated at (¢y, Xy, 2) and

(Ce, Te, z) TESPEctively.

The assumption on the sign of the wedge seems naturally satisfied when only the resources are
different between unemployment and employment. However, state-specific differences in preferences
could lead to a violation of Assumption 2. For example, in a model where the partner of the
unemployed worker increases his or her earnings to smooth the loss in household earnings, the
assumption can be violated when the worker’s unemployment actually decreases the disutility of
work for the partner, for example when leisure time is substitutable between partners.®

Putting the two steps together we can use the MPCs to derive a lower bound on the MRS under

the stated assumptions:

Proposition 1. Under Assumptions 0, 1 and 2, we have

mpc

MRS > gZ””C' (9)

Proposition 1 shows that beyond the stated assumptions we do not need any information on
the curvature of consumption preferences. This is a major advantage relative to the CB approach.
A limitation of the MPC approach is that it only provides a lower bound, picking up the difference
in prices, but not the potential wedge in resource costs. Moreover, the implementation of the
MPC approach is more demanding than the CB approach. To estimate the differential response
in consumption, we need exogenous variation in state-contingent income both when employed and

unemployed.

SWe further discuss state-specific preferences in Section 3.2.
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Dynamic Application We briefly illustrate how the lower-bound argument and assumptions
extend to the dynamic application where MPCs helps to uncover the difference in interest rates that
apply when unemployed and employed. For tractability, we continue to assume that consumption
smoothing behavior does not interact with the efforts underlying the unemployment probability
(see Assumption 0). Lemma 1 then continues to apply for the marginal propensity to consumption

with respect to a transitory, unanticipated shock in income, deg¢/dys+. That is,

des,
dzs,i _ Es [ §/,/t+1(AS,t+1)] ,U;/(CS,{:)
T de st , , : (10)
1 - e Es [Vg,tH(As,tH)] vl (cs,t)

as we derive in Appendix A.1.° Hence, the relative odds ratios of the MPCs is equal to the
relative interest rates R, /Rs multiplied by the ratio of the relative curvatures of the instantaneous
utility and continuation utility. With CARA consumption preferences, the instantaneous and
continuation utility have constant curvature [see Spinnewijn [2015]], implying that Assumption 1
would be satisfied with equality and the relative MPCs exactly identify the relative interest rates.

Using the Euler conditions in (4) when unemployed and employed, we can then relate the

relative interest rates to the MRS,

Ovy (cy
e(ac ) _ Ry Eu(Vi, 1 (Autrr)) -
%ﬁe’t) Reyt Ee(‘@’,tﬂ(Ae,tJrl))

The cost of using future assets at the margin to increase consumption today is generally expected
to be higher when unemployed than when employed, Ey (V3 i (Aut+1)) > Ee(V5yyy (Aeitt1)),
which would imply that Assumption 2 is satisfied as well. First, given her lower current income
when unemployed, a worker will draw down her assets more to increase her current consumption
when she is unemployed than when employed and thus leave fewer assets for the next period
Ayt+1 < Aept1. Second, future income is expected to be lower too when unemployed (and may be
so permanently). With concave utility, both forces push the difference in marginal resource costs
when unemployed and employed in the same direction. While the MPC approach only picks up
the difference in interest rates and not this difference in resource costs underlying the MRS, the

lower-bound argument continues to hold.

3.2 Comparison to CB Approach

We already highlighted the important advantage of the MPC approach relative to the CB approach
allowing us to relax the information requirements on preferences. We further discuss the robustness
of the MPC approach relative to the CB approach in the presence of state-dependence preferences
or consumption expenditures and show how the two approaches can be combined to gauge its

importance.

SAll the appendix material from this paper is available online in Landais and Spinnewijn [2020].
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Consumption Expenditures An important challenge to implement the CB approach in
practice is the measurement of the drop in consumption expenditures and the relevant preference
parameters the measured drop needs to be scaled by.

First, work- and job search-specific expenditures may affect the observed drop in consumption
expenditures ¢, — ¢, but not the drop in consumption relevant for utility [Browning and Crossley,
2001]. In particular, assuming v (¢s) = v (cs — ¢s) with state-specific expenditure ¢s, the MRS
becomes

MRS =1+ 0° X [ce — ey — (e — Pu)] - (12)

While state-specific expenditures affect the observed consumption drop, they do not affect the
MPCs and thus the validity of the MPC approach, as we show in Appendix A.2. A related issue
is the possibility that unemployed workers complement their consumption expenditures with home
production or time to shop for lower prices [Aguiar and Hurst, 2005]. We can model this assuming
vs (€s) = v (nscs). While this state-dependence again affects the observed drop in consumption
expenditures, it provides another source of state-specific variation in the price of consumption,
which is exactly what is picked up by the MPC approach as we show in Appendix A.2.7

Second, the type of consumption expenditures that are reduced determines the relevant curva-
ture o€ to scale the consumption drop to obtain an estimate of the MRS. This scalar will be higher
when a large share of expenditures is committed and thus the drop in consumption expenditures
is highly concentrated [Chetty and Szeidl, 2007]. However, it can also be lower when expendi-
tures on durable goods can be temporarily reduced [Browning and Crossley, 2009]. Through their
impact on the curvature in consumption preferences the importance of specific consumption cat-
egories will also affect the MPC. However, following Lemma 1, the implementation of the MPC
approach would only be affected if the ratio of MPCs across states changes. We illustrate this in
Appendix A.2 by characterizing the MPC approach with two types of consumption categories, i.e.,
vs (cs) = g (c}) + h(c2).

In general, a reason why the MPC approach is arguably more robust compared to the CB
approach is that some key confounders for the CB approach do not affect the relationship between
the MPC and the state-specific price, and if they do, they may well do so in a similar way when

employed and unemployed and have limited impact on the ratio of state-specific MPCs.

State-Specific Preferences A common challenge when assessing the value of UI for both
the MPC and CB approach is the presence of state-specific preferences. It is important to make a
distinction between state-specific preferences over consumption and resources.

State-specific resource preferences (e.g., %ﬁj = 0?%) have no impact on the CB approach,

but affect the wedge between the MRS and the price-ratio, as shown in Lemma 2. Take again the

example of spousal labor supply. When spousal labor supply is increased during unemployment, we

"As we discuss in the Appendix, the MRS should be scaled by the ratio ’ZZA to estimate the value of Ul transfers
in order to capture the relative efficiency with which a krona is spent when uneernployed vs. employed. In the case of
home production or lower shopping prices, we expect 1, > 7., so that the lower-bound argument on the value of Ul
continues to hold.
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expect this marginal resource cost to be higher. However, state-specific preferences can decrease
the resource costs when unemployed vs. employed when for example partners’ leisure time are
substitutes (i.e., 07 < 67). In this case, state-specific preferences reduce the wedge in resource costs
and can in principle reverse it when they are strong enough, so that Assumption 2 is violated. The

second part of the lower-bound argument then no longer holds.

State-specific consumption preferences (e.g., %”CS = 05%) directly affect the MRS itself. Opti-
mizing individuals continue to set it equal to its cost, accounting for the price and the disutility
of the resources used. So state-specific consumption preferences do not overturn the lower-bound
argument, but they can still weaken the lower bound itself (when 65 > 6¢).® State-specific con-
sumption preferences also affect the relationship between the MRS and the observed consumption
drop, which is central for the CB implementation. Applying the same Taylor approximation with

state-specific consumption preferences, we get

9C
MRS:H—E{l—i—UCX [ce — cul}- (13)
Hence, information on state-dependence becomes essential to translate the observed drop in con-

sumption expenditures into an estimate of the MRS.

Empirical Test We can gauge the importance of state-specific consumption expenditures or

preferences by combining the empirical moments from the CB and MPC approaches. Assuming

88“05 = 6% (cs — ¢s), we can approximate the drop in consumption upon job loss by differentiat-

ing equation (3) with respect to income and accounting for the change in state-specific expendi-

tures/preferences:

Ac”d&AgH— [1—

dey1[1 65— 62
s 2o } [ T [fe — ull| - (14)

dy, | [o¢ 6¢
Hence, we can test for the presence of state-dependence by comparing the observed drop in con-
sumption expenditures upon job loss Ac = ¢, — ¢, to the imputed drop in consumption, based on
the drop in disposable income Ay = y. — y,, and the estimated MPC %.9 If the observed drop
is larger than the imputed drop, either the employment-specific expenditures are higher than the
unemployment-specific expenditures, ¢. > ¢,,, or a worker values unemployment consumption less
than employment consumption, 65 > 65. In both cases, a naive implementation of the CB approach
using equation (6) would overstate the MRS. The MPC approach, however, continues to provide a
lower bound on the MRS.

8Note that the lower-bound argument still relies on our premise that workers have a preference for smoothing
consumption relative to the income loss when unemployed. In theory, with state-specific consumption preferences,
the marginal utility of consumption when unemployed could be so low that the opposite is true. However, this would
be an extreme case, in which more resources are used to further widen the wedge in consumption relative to the
wedge in earnings between employment and unemployment, which we deem implausible.

9Note that the original CB implementation in Gruber [1997] did not consider the drop in consumption upon job
loss as such, but in fact estimated the consumption response to Ul benefits to then impute the consumption drop
due to the net-income lost when unemployed.
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3.3 Comparison to RP Approach

The central idea of the MPC approach is that the MPCs identify the shadow price of income
when unemployed vs. employed to then bound the value of extra consumption when unemployed
vs. employed. In principle, when the price of transferring consumption between unemployment
and employment is known, we can bound workers’ valuations directly using an RP approach. The
Swedish unemployment policy offers a Ul choice that allows us to do exactly that and provide an
alternative RP estimate of the MRS.

Revealed Preference Approach Our stylized model can easily be extended to incorporate
insurance choice. The resource cost of increasing consumption when unemployed is then simply to
lower consumption when employed. In particular, consider the possibility to get extra UI coverage
at rate p,/pe, which can be interpreted as the state-specific prices of Arrow-Debreu securities. A

worker will buy the extra Ul coverage only if

vy, 1 Ove 1
- — — > 0.
Lar o +(1—m) e b = 0 (15)

Importantly, the willingness to take up the extra insurance does not only depend on the relative

price p,/pe, but also on the worker’s unemployment risk 7. Indeed, the expected price per unit of

coverage is lower the higher one’s unemployment risk, p = 2% x 1= Note that workers may well
Pe ™
reduce their efforts and other consumption smoothing behavior when taking up extra insurance,
but these changes are of second-order importance for the decision to take up the extra insurance.
Hence, a worker will only take up the extra UI coverage if the MRS exceeds the expected price,
. Du 1—m
MRS >p==— X , (16)
Pe 7I'

and vice versa.'?

The RP approach is the most direct approach to estimate the MRS and in principle allows us to
relax any parametric assumptions on preferences. Moreover, when exogenous variation in expected
prices is available, we can go beyond bounding the MRS and uncover the MRS distribution in the
population. However, the RP approach adds two very strong data requirements relative to the
MPC approach. First, it requires the availability of insurance choices, which are often absent in
the context of social insurance and originally motivated the CB approach.'! Second, it requires
information on individuals’ risk to estimate the expected price of coverage determining their choice.
The RP approach also extends to discrete insurance choices observed in practice, but this entails

two extra caveats. First, for discrete insurance choices moral hazard responses may no longer

10Tn an Arrow-Debreu market, individuals would buy coverage up to the point that the MRS equals the expected
price. This corresponds to condition (8) with 292 — e

oo Tos = 7o With actuarially fair pricing (ps = ms), a risk-averse
individual (with otherwise state-independent preferences) would fully insure the income risk she faces (Arrow [1963],
Mossin [1968]).

HExceptions are for example Cabral and Cullen [2016] in the context of long-term disability insurance and Finkel-
stein et al. [2017] in the context of Medicaid.
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be of second-order importance. As a result, we would underestimate the MRS when predicting
unemployment risk conditional on buying the extra coverage and overestimate the MRS when
predicting it conditional on not buying it. Second, we are no longer identifying the MRS at the
margin, but an average MRS for the supplemental coverage workers can buy. Since for risk-averse
workers the MRS is decreasing in the coverage level, the average MRS would overestimate the MRS
evaluated at the margin for workers who buy the insurance and underestimate it for workers who
don’t."?

Optimization Approaches We briefly characterize the recently proposed approaches based
on behavioral responses that indirectly reveal the MRS in the context of our stylized model. The
underlying derivations are provided in Appendix A.3.

Closely related to the MPC approach are the approaches proposed by Chetty [2008] and Landais
[2015], who study responses in unemployment risk (instead of consumption) and consider the dif-
ferential response to changes in unemployment benefits relative to other income changes. Like the
MPC approach, these differential unemployment responses allow inferring the relative marginal
utility of consumption when unemployed and employed without requiring information on the cur-
vature of consumption preferences (as needed for the CB approach). In our stylized model, from

implicit differentiation of the optimality condition for job search effort z, we find

dm(z) 2dcu -1
dy dy
"= MRS x -~ (17)
dm(2) gdce 1
dye dye

When assuming that Ul does not affect other consumption smoothing means (i.e., g;z = 1) like
in Chetty [2008] and Landais [2015], the differential unemployment response exactly identifies
the MRS. This continues to be true when the MPCs are equal when unemployed and employed.
However, when the consumption response is larger when unemployed than when employed (i.e.,
% > g;z ), the differential unemployment response provides an upperbound on the MRS.

Closer to the CB approach, Fadlon and Nielsen [2018] and Hendren [2017] show how instead of

looking at wedges in consumption, one can also look at wedges in resources used when employed and

unemployed, like for example changes in spousal labor supply. If the particular resource is optimized

at the margin, the wedge allows to estimate the marginal value of transfers when unemployed and

employed. In our stylized model, assuming % = 9?% and using the optimality condition

3, we can approximate
X
Pu by

MRS%p—H—x{lJrawx [Ty — x]} (18)

&
Importantly, this approximation still requires information on the curvature and /or state-dependence
in preferences, but now not over consumption but over the resources used. Moreover, simply scaling

the wedge in resources with the preference parameters would under-estimate the MRS when the

12We formally develop these arguments in Appendix A.4 and come back to the implementation issues in Section 7.
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price of increasing consumption is higher when unemployed than employed (i.e., p, > pe).'?

As shown in the context our stylized model, the MPC approach does not rely on whether
actions z are undertaken to reduce the unemployment risk or what type of resource x is used
to smooth consumption. An important advantage of the MPC approach relative to the other
optimization approaches is therefore that - as long as the assumptions in Proposition 1 are satisfied
- it does not require to take a stance on the actions taken to reduce the unemployment risk or
the resources used to smooth consumption. By construction the MPC reveals the shadow price of
increasing consumption given the resource used at the margin. Still, any information on differential
unemployment responses or wedges in resources could in principle be used in combination with the
MPCs to obtain more precise estimates of the MRS.'*

Behavioral Frictions Importantly, all revealed preference approaches rely on the optimiza-
tion by workers and the absence of behavioral frictions. A growing literature, however, documents
the importance of behavioral frictions in insurance choices [e.g., Abaluck and Gruber [2011], Handel
[2013], Handel and Kolstad [2015]], but also specifically in consumption and job search choices in
the context of unemployment [e.g., Ganong and Noel [2017], Gerard and Naritomi [2019]]. These
frictions would be wrongly attributed to workers’ valuation of insurance and thus bias our esti-
mates of the MRS. For the implementation of our RP approach, rather than knowing a worker’s
unemployment risk, we need to know the worker’s perception of the unemployment risk at the time
he or she decides to buy the insurance. Additional data (or assumptions) are required to deal with
this challenge, as we discuss further in Section 7. For the MPC approach, we can invoke a similar
robustness argument as before, which applies when behavioral frictions affect the MPC in a similar
way when employed and unemployed.'” The CB approach is arguably more robust to behavioral
frictions, although their presence may further complicate the estimation of the relevant preference
parameters.

It is important to note that beyond confounding the estimation of the MRS, frictions may cause
the MRS to be no longer sufficient for determining the welfare gain from more generous unemploy-
ment benefits, as shown in Spinnewijn [2015] in the context of biased beliefs. An evaluation of
the unemployment policy may then require the estimation of these behavioral frictions and call for

different interventions that target these frictions directly.

3Note that Hendren [2017] proposes to use responses (in consumption or other resources) to changes in the
anticipated unemployment risk (rather than comparing the wedge between employment and unemployment), which
also requires information on the curvature of preferences, but is robust to state-specific preferences (or expenditures).

1We elaborate further on this in Appendix A.2, where we consider an extension of our model with multiple
resources and show how the MPC approach indeed depends on the price of the resource used at the margin, but also
on potential changes in this price when using more resources.

15For example, when workers under-estimate the resource cost to increase their consumption, but do so in the same
way when employed vs. unemployed.
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4 Empirical Implementation: Data and Context

We exploit the unique institutional setting and data in Sweden to estimate the value of Ul using
the MPC approach, and comparing it to the CB approach and the RP approach in the exact same
context on the same sample of individuals.

The three approaches offer complementary ways of estimating the value of insurance. They
differ not only in their theoretical assumptions, but also in their data and empirical implemen-
tation requirements. While the CB approach only requires precise information on consumption
and employment status, the MPC approach requires in addition exogenous variation in income,
when employed and unemployed, to study how consumption responds to changes in income in both
states. The RP approach requires information on UI choices and unemployment risk. We note
that the most fruitful approach will therefore depend on the data available and the implementation
assumptions required given the specific context.

We present here the institutional background and data allowing us, by merging data from

various registers in Sweden, to implement all three approaches on the same sample of workers.

4.1 Unemployment Insurance Policy

Sweden is with Iceland, Denmark and Finland, one of the only four countries in the world to have
a voluntary Ul scheme derived from the “Ghent system”. The existence of choice in the Swedish
UI system means we have the rare ability to implement the RP approach to identify the value of
insurance.

The Swedish unemployment insurance system offers two levels of coverages in case of unem-
ployment: a basic and a comprehensive coverage. To be eligible to receive any benefit, displaced
workers must have worked for at least six months prior to being laid-off. The basic plan works
like a minimum mandate. It provides a low coverage, i.e. a floor of 320SEK a day (= 35USD),
regardless of the level of pre-unemployment earnings. Benefits for the basic coverage are funded
through payroll taxes paid by all workers. Workers can opt in for a comprehensive Ul benefit
coverage. Under this comprehensive plan, a worker gets 80% of their earnings replaced, up to a
cap. In practice, the level of the cap applies to about 50% of unemployed workers and the average
unemployment benefit received under the comprehensive plan is twice the benefit level provided by
the basic plan. Workers are free to opt in or out of the comprehensive Ul plan at any time, but
need to have been contributing for 12 consecutive months at the start of their unemployment spell
to be eligible to receive the additional coverage.'® During our period of study, the UI premium for

the additional coverage was set uniformly at 100S EK a month, and around 85% of all workers were

16Qverall, the potential for frictions associated with opting in and out seems limited. Enrolling in the supplemental
UI coverage is done by filling out a short form, which can be obtained online or in direct contact with the UI funds.
The premium is paid monthly and enrolled members can select between receiving monthly invoices or paying via
direct debit. To opt out of the plan, individuals can fill out a form, analogous to the procedure of opting in, or
stop paying their premia for three months. There are no waiting periods associated with opting in or out, and the
processing time for such requests are typically limited to a few days.
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contributing to an unemployment fund to get the comprehensive coverage.'” Further institutional

details underlying the UI choice are provided in Landais et al. [2017].

4.2 Data & Sample

We use administrative data from various Swedish registers that can be linked and cover the universe

of Swedish individuals.

Registry-based Consumption Measure 7To measure consumption, we use the registry-
based measure of annual household consumption expenditures for the universe of Swedish house-
holds created for all years 2000 to 2007 by Kolsrud et al. [2017]. The construction of this measure
is based on the identity coming from the household’s budget constraint between consumption
expenditures and income net of changes in assets. The quality of this measure relies on the com-
prehensiveness of income and asset data in Sweden.'® The longitudinal dataset LISA contains
exhaustive disaggregated information on all earnings, all taxes and transfers and capital income
on an annual basis. Data on wealth comes from the wealth tax register (Férmogenhetsregistret),
which covers the asset portfolios for the universe of Swedish individuals with detailed information
on the stock of all financial assets (including debt) and real assets as of December of each year.
Data on asset balances is complemented with data on financial asset transactions (KURU) and
real estate transactions from the housing registries. We refer the reader to Kolsrud et al. [2017] for
further details on the construction of this measure and assessment of its robustness and consistency
compared to survey measures of expenditures.'’

Data on Unemployment (Risk) Unemployment data comes from the HANDEL register
of the Public Employment Service (PES, Arbetsformedlingen), with records for the universe of
unemployment spells from 1990 to 2015, and were merged with the ASTAT register from the
UI administration (IAF, Inspektionen for Arbetsloshetsforsdkringen) in Sweden. The data con-
tain information on the date the unemployed registered with the PES (which is a pre-requisite to
start receiving UI benefits), eligibility to receive UI benefits (for both the basic and comprehen-

sive coverage), earnings used to determine UI benefits, weekly information on benefits received,

"The administration of the comprehensive Ul coverage is done by 27 UI funds (Kassa’s) but the government,
through the Swedish Unemployment Insurance Board (IAF), supervises and coordinates the entire Ul system. Both
the premia and benefit levels of the basic and comprehensive coverage are fully determined by the government.

18See also Browning and Leth-Petersen [2003]; Koijen et al. [2014]; Eika et al. [2017], for similar applications of the
registry-based measure of consumption in Sweden.

19We note again that our imputed measure of consumption is capturing, like most survey measures, expenditures
rather than consumption, which poses a particular challenge for the CB approach as discussed before. Our registry-
based measure of consumption may feature other measurement issues, discussed in Kolsrud et al. [2017]. In particular
we do not observe informal transfers. Using data from the ULF survey, which records informal transfers between
family and friends, we found that these transfers are small, and do not happen more frequently upon job loss (see
Figure B-7). All details on the data and programs used to create this measure of consumption can also be found at:
http://sticerd.lse.ac.uk/_new/research/pep/consumption/default.asp.
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unemployment status and participation in labor market programs.?’

We use three types of data on workers’ unemployment risk. First, we have data on realized
unemployment risk from the unemployment history data. Second, we have rich data on the deter-
minants of unemployment risk. This data comes from information on demographics (age, gender,
marital status and family composition, education, place of work, industry, occupation) from the
LISA register. We use two additional labor market registers that reveal important information
about unemployment risk. The matched employer-employee register (RAMS), from 1985 to 2015,
reports monthly earnings for the universe of individuals employed in establishments of firms op-
erating in Sweden. We use this register to compute tenure and tenure ranking for each employee
as well as firm level unemployment risk. We also use the layoff-notification register (VARSEL)
which records, for years 2002 to 2012, all layoff notifications emitted by firms. Following Landais et
al. [2017], we flexibly combine all observable sources of risk variation together in a comprehensive
prediction model of individuals’ unemployment risk. We model the total number of days unem-
ployed in ¢+ 1 based on observable risk determinants in year ¢, using a zero-inflated Poisson model.
The model includes all the demographic characteristics plus the average firm layoff risk, the full
history of the firm layoff notifications, and the relative tenure ranking of the individual. We start
by including a rich set of interactions between all the variables, and optimize our model using a
forward stepwise selection algorithm. From this model we get a yearly individual measure of pre-
dicted unemployment risk for each worker, which we can then use to back out the MRS in the RP
approach, using equation 16. Finally, we have data on elicited beliefs coming from the Household
Market and Nonmarket Activities (HUS) panel survey. The HUS survey asks individuals questions
that provide information on perceived unemployment risk. We exploit responses to the question
“How likely is it that you will keep your current job next year?”, with the answer ranging form 0%

to 100%, and compare the elicited beliefs to the realized outcomes.

Data on UI choices We finally use Ul fund membership information for the universe of
workers in Sweden aged 18 and above, from 2002 to 2009, based on two distinct sources. The first
source is tax data for the period 2002 to 2006, during which workers paying Ul premia received a
40% tax credit. This source records the total amount of UI premia paid for each year. From this
source, we define a dummy variable for buying the comprehensive coverage in year ¢ as reporting
any positive amount of premia paid in year t. We combine this data with a second source of
information, coming from Ul fund data that Kassa’s sent to the IAF. This data contains a dummy
variable indicating whether an individual aged 18 and above in Sweden is contributing premia for

the comprehensive coverage as of December of each year from 2005 until 2009.

Main Sample of Analysis We create a sample of individuals for which all three approaches

(CB, MPC and RP) can be implemented. This enables us to compare the valuations of UI implied

20We define unemployment as a spell of non-employment, following an involuntary job loss, and during which an
individual has zero earnings, receives unemployment benefits and reports searching for a full time job (see Kolsrud
et al. [2018]).
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by these approaches not only in the same context, but on the very same individuals. Our baseline
sample is composed of individuals who experience a first unemployment spell between 2002 and
2007. To create the sample, we start from the universe of layoffs in the PES data for years 1990-
2015. We only consider the first layoff observed in this period per individual. We restrict the sample
to individuals who are aged 25-55 at the time of layoff and who are eligible for any UI coverage
(basic or comprehensive) according to the 6 months work requirement prior to being laid-off. We
further restrict the sample to individuals who are unemployed in December in the year of being
laid off, as this is the month when all other demographics, income, tax and wealth information
are observed and reported in the registry data. Consumption is at the household level, where we
fix composition of the household as of event time -1, the year prior to being laid off. We exclude
households where more than one member experiences an unemployment spell between 2002 and
2007. This leaves us with a baseline sample containing 164,248 individuals experiencing their first
unemployment shock between 2002 and 2007, matched with all other members of their households.

In Table 1, we provide summary statistics on demographics, income and wealth, and unemploy-
ment details for individuals in this baseline sample. All statistics are computed in the year prior to
the start of their unemployment spell. The table shows that most individuals in our sample have
relatively few means of smoothing consumption. Most of them enter unemployment with close to
zero net wealth, high levels of debt, and little liquid assets as a fraction of their annual household
consumption.?!’ But most individuals (91%) in our sample are contributing to the comprehensive

coverage prior to job loss.

5 Consumption-Based Approach

Before implementing our new MPC approach, we start by revisiting the consumption-based imple-
mentation in the Swedish context. This will provide us with a benchmark estimate to compare our
alternative implementations to.

The CB implementation relies solely on the estimation of the relative consumption drop at
L

unemploymen . In practice, we identify this consumption drop using an event study strategy,

based on the following model:

Ny
Co=oaitve+ > Bi-1Jyw=j]+eu (19)
j=—No

where households are indexed by ¢ and ¢t = 1,..,T denote the calendar year of observation. «; is
a household fixed-effect and v; is a time effect. J;; = t — E;; denotes event time, that is the time
in year relative to the occurrence of job loss. [—Ny; V1] is a window of dynamic effects around the
unemployment treatment event. The treatment group is composed of all the households from our

baseline sample described in section 4.2 above. We follow the recent literature on event studies

21Liquid assets are total household bank holdings in liquid accounts. Debt is total household debt including student
loans.
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[Borusyak and Jaravel, 2016; Kolsrud et al., 2017; Freyaldenhoven et al., 2018], and introduce
a control group that never experiences treatment. This control group, created using nearest-
neighbor matching based on pre-event characteristics, allows for the identification of time effects v,
independently of the dynamic treatment effect of the event {; };V:l_ N0'22

We estimate specification (30) using fixed-effect regressions and taking event time t = —1 as
the reference category. Figure 1 plots our estimates for the event time dummies Bj, scaled by
the average predicted consumption in t = —1, 6_1, from specification (30). In line with existing
evidence, the graph shows that consumption expenditures experience a significant drop at job loss
of around 10%. This drop is persistent over time: 5 years after layoff, consumption expenditures
are still about 10% lower than their pre-unemployment level.

The figure displays how annual consumption evolves around the unemployment event. The
implementation of the CB approach requires that we translate these estimates into measures of
the flow drop in consumption when unemployed ¢, — ¢, (see Kolsrud et al. [2018]). For this
purpose, we adopt a simple parametric approach, and use the fact that in event year 0, individuals
are all observed unemployed in December, but differ in the time in months M; they have spent
unemployed in that year. An individual having spent M; month unemployed in year 0 will have
an annual consumption in year 0 equal to (12 — M;) - ¢, + M, - ¢, and an annual consumption in
year -1 equal to 12 - ¢.. The change in annual consumption between year -1 and year 0 is equal to
M; - (¢y, — c.), and therefore a linear function of the number of months spent unemployed in year 0.

We start by illustrating non-parametrically how time spent unemployed in event year 0 relates to
annual consumption drops in year 0. We split the sample in 6 bins of M;, and estimate specification
(30) for each group. Appendix Figure B-2 reports the estimates Bo / C_1 of the percentage drop in
annual consumption in year 0 for each bin of M;. The graph reveals that the relationship between
time spent unemployed in year 0 and the annual drop in consumption in year 0 is well approximated

by a linear line with intercept at zero, which corresponds to our simple parametric model. Based

on this evidence, we can estimate the following specification:**
N1
Co=caitu+ > Bi-1Ju=j]+PB0 M 1[Jy = 0]+ ey (20)
j=—No
J#0

In the above regression, the flow drop in consumption at unemployment == is identified by

22We adopt the following matching strategy. For each calendar year ¢, we take all individuals who receive the event
in that particular year (E;; = t), and find a nearest neighbor from the sample of all individuals who never receive
treatment. Individuals are matched exactly on age, gender, region of residence in ¢t —1 (21 cells), level of education in
t—1 (10 cells) and family structure in ¢ — 1 (12 cells), and by propensity score on their number of dependent children
in t — 1, 12 industry dummies in ¢ — 1 and their earnings in ¢t — 1, t — 2 and ¢t — 3. Appendix Figure B-1 displays the
evolution of household consumption around event time for both control and treatment groups.

23We note that the consumption profile in Kolsrud et al. [2018] decreases less and is more concave, which corresponds
to a smaller drop in consumption, especially early in the unemployment spell. The sample in Kolsrud et al. [2018]
only includes workers with comprehensive coverage and pre-unemployment earnings around the comprehensive benefit
kink. Worker who only have basic coverage tend to have shorter unemployment spells and are thus over-represented
early in the spell.
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%. This approach provides us with a baseline estimate of —.129 (.028), as reported in Figure 1.
Available estimates in the literature find average consumption drops at unemployment of 5 to 12%
(e.g. Gruber [1997], Browning and Crossley [2001], Ganong and Noel [2017]). Our estimate is at the
upper end of the spectrum but otherwise very comparable to the existing evidence. The finding of
a relatively moderate drop of around 10% in household consumption expenditure at unemployment

therefore seems very robust across contexts and sources of expenditure measurement.

MRS estimates We can scale the estimated consumption drop by the curvature in preferences
Ac

over consumption to get an estimate of MRS =1 + v x ¢ with v = oc equal to the relative risk
aversion. This follows the standard CB implementation, assuming state-independence in marginal
utilities. We report estimates of the MRS for 7 ranging from 1 (MRS = 1.13) to 4 (MRS =
1.51) in Figure 1, which are values commonly used in the literature. The bottom-line of the CB
implementation is that given the relatively small drop in consumption, the value of a marginal
krona of insurance is small as well, even for presumably high levels of risk aversion.

As noted by Gruber [1997] and Hendren [2017], the validity of the standard CB implementation
depends on the extent to which job losses are anticipated. The consumption drop at job loss
understates the insurance value when the job loss has been anticipated and workers have taken
precautionary actions as a result. To gauge the severity of the issue, we start by studying how
much individual unemployment risk gets revealed through changes in observables in the years prior
to job loss. We report in Appendix Figure B-3 estimates from specification (30) where we use as
the outcome our measure of predicted unemployment risk, based on our rich model of observable
determinants of unemployment risk in Sweden. The graph shows a significant yet quite modest
increase in the predicted unemployment risk measure in the two years prior to layoff. Following
Hendren [2017] we can then relate this change in risk to the change in consumption in the two years
prior to job loss, and obtain an alternative measure of the MRS from anticipatory behaviors alone.
For a risk aversion parameter v = 1, our implementation gives a large MRS, of about 2.1, but very
imprecisely estimated, with a 95% confidence interval spanning MRS values from 0 to 5. This lack
of precision is due to the small magnitude of anticipation of job loss in our context, both in terms

of underlying risk, and in terms of anticipatory consumption changes.

Mechanisms We can leverage the granularity of our data to explore the means used to smooth
consumption at job loss and reveal further information about the potential value of unemployment
insurance. Appendix Figure B-4 decomposes the consumption expenditures of households into var-
ious components (transfers and taxes, spousal earnings, consumption out of asset and consumption
out of debt). We find that most of the consumption smoothing is done by transfers. On net, assets
play only a limited role, reducing the drop in consumption by only 2%. While household do draw
down their assets when unemployed, consumption out of debt decreases and thus contributes nega-
tively to consumption smoothing, indicative of tighter borrowing constraints during unemployment.

Also spousal earnings do not significantly contribute to consumption smoothing. Appendix Figure
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B-5 documents heterogeneity in consumption responses to unemployment. We find that consump-
tion drops are particularly sensitive to the level of liquid wealth and the generosity of transfers
received. We provide more detail on the regression specifications and results in Appendix B.3.
While not conclusive, the combined evidence suggests that liquidity and borrowing constraints
bind for a significant fraction of unemployed, indicating a high shadow price of smoothing consump-
tion after job loss. In the next section, we analyze the marginal propensities to consume exactly

with the aim of identifying this price.

6 MPC Approach

The MPC approach relies on identifying and comparing the marginal propensity to consume out
of income when employed and when unemployed. This requires a source of exogenous variation in
income, that applies similarly both to employed and unemployed people. We leverage the existence

of significant variation in local welfare transfers in our context.

6.1 Local Welfare Transfers in Sweden

In Sweden, municipalities are responsible for an important fraction of total welfare transfers called
social assistance (“social bidrag”). Social assistance is regulated by federal law, but the interpre-
tation and enactment is delegated to each municipality. By federal law, the function of social
bidrag is to offer an income guarantee, potentially depending on household income and assets and a
restricted set of other household characteristics. The National Board of Health and Welfare (Social-
styrelsen) provides recommendations on the level of the income guarantee for different household
types (defined by the number of adults and the number and age of children), that operate as effec-
tive minima.?* However, it is up to the municipalities to set the exact level of this guarantee, and
the precise conditionality and means testing attached to it.

The transfers received by household ¢ with income y;¢, liquid assets a;; and characteristics X;;
living in municipality m at time ¢ can be described as Bjmt = Gmi(Xit) — 7o (yir) — 74 (a4t ), where
municipalities set how the level of the income guarantee G varies with observable characteristics
X and the phase-out rates 7¢ and 7%.%° The characteristics X, restricted by federal law, are the
composition of the household (the number of dependents and the age of the dependent children),
and whether children are at school and get free lunch at school. Hence, in a given municipality

and year t, the level of welfare transfers received by a household is fully determined by its vector

24In 2019, the minimum level of the income guarantee for a single individual without children is 3090 SEK per
month, and 5570 SEK per month for a married couple without children. This minimum is increased further depending
on the number and age of the children in the household. For example, each child under age 1 in the household
increases the minimum guarantee by 2130 SEK/month, while each child aged 11-14 years increases the minimum
guarantee by 3440 SEK/month. The details of the National Board of Health and Welfare recommendations with the
tables for the minima by family types can be found here: https://www.socialstyrelsen.se/hittarattmyndighet/
ekonomisktbistand/riksnormen.

25Note that in practice the phase-out rates 7¥ and 7 can be non-linear functions of income and assets. We account
for this by entering both income and wealth non-parametrically (using deciles) instead of linearly. Note also that
only liquid assets (not real estate wealth) are taken into account in the benefit formula.
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of characteristics Vi = {Xit, Yit, ait }:
Bime = Y _ 7k Vif, (21)
k

where V¥ is the k-th component of vector V;; and 7%, represents how the schedule of welfare
transfers depends on this characteristic in municipality m at time ¢. In practice, we include in V
marital and cohabitation status of the household head, dummies for the number of adults in the
household, dummies for the number of children in the household and their age, and dummies for
the decile of disposable income (excluding local transfers) and for the decile of net liquid assets of
the household.

In our sample, 13% of households receive positive social bidrag, and the average annual transfer
per household conditional on receipt is 24,981 SEK2003. Because of the discretion given to munic-
ipalities, there is a significant amount of variation in the generosity of local welfare transfers across
municipalities. This is illustrated in Appendix Figure C-1. To control for compositional differences
across municipalities, we residualize transfers B;,,; received by household ¢ in year ¢ on the vector

of observable characteristics Vi,

Bimt = ka - Vif + Bin.
k

The figure then plots the average residualized transfer Bj,,; in each municipality over the period
2000-2007. The map shows a large amount of variation in the average residual generosity of welfare
transfers between municipalities. For example, the urban municipalities in Stockholm, Gothenburg
or Malmoé in the South, but also some less populated municipalities in the North are significantly
more generous. Of course, this variation in average generosity may reflect some endogenous policy
choice in the municipalities in relation to differences in the cost of living or differences in unobserved
characteristics of its inhabitants.

Importantly for our purpose, there is also a significant amount of residual variation in transfers
within households within municipalities. This variation stems from two sources. First, munici-
palities set the 7% from formula (21) differently (i.e., the functions G,,(X), 7% (y) and 7% (a) are
different across municipalites). Therefore when the characteristics V of a household change, for
instance because a child in the family gets older, or income changes, this will trigger different ad-
justments in B across different municipalities. This within-household variation in transfers provides
an opportunity to identify the MPC. The intuition for identification is the following. Take two fam-
ilies with identical characteristics V, one is living in municipality m and the other in municipality
m/. Say for instance they are married and have one child of age 10 in year ¢. In year ¢ + 1, the
child turns 11. This will trigger different variation in B between ¢ and ¢ + 1 in m and m’ because
of differences in 7%9¢ (i.e. the way G depends on the age of children) between m and m'. The
identifying assumption is that differences in 7% (i.e. 7%9€ in this case) are not correlated with other

unobserved heterogeneity across municipalities that differentially affects consumption depending
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on the child’s age. The second source of within household variation stems from variations in 7%
over time within municipalities due to local reforms. Here the identifying assumption is that the
reform of social transfers is not implemented in response to changes at the municipality level that
are correlated with household consumption, nor jointly with other local reforms directly affecting
household consumption.?%

Figure 2 illustrates these rich sources of identifying variation, showing how 7%, for specific
household characteristics V* of vector V, differs across municipalities. To visualize this, we focus
on year 2006, and residualize welfare transfers of individual ¢ in municipality m using the following

specification (where we dropped the ¢ subscript):

Bim =Y _7h - VI + 7PVF + Bip.
J#k
We then plot in a map the statistics E[Bj,|V* = v¥] — E[B;,,|V* = v¥] for each municipality
m. From formula (21) which defines welfare transfers Bj,, we have that By, = (75 — 7%)VF.
If municipalities set the same 7%, then the statistics should be equal to zero in all municipality.
Differences in these statistics across municipalities reflect the fact that 7% are set differently across
municipalities.

In panel A of Figure 2, we start by showing differences in the way municipalities set 7chidren
the generosity of B as a function of the number of dependent children. The map shows, for all
municipalities, the difference in average residual benefits By, in thousands of SEK for a household
with 2 children vs 3 or more children. There is significant variation in 7¢*4r¢": some municipalities
give significantly more (up to SEK20k per year) in welfare benefits for the arrival of a third child,
everything else equal. Panel B shows variation in 7%9¢ the generosity of B as a function of the
age of dependent children. The map shows, for all municipalities, the difference in average residual
benefits By, in thousands of SEK for household with similar structure and number of dependents,
whose youngest child is between 4 to 6 years old versus 11 to 15 years old. There is again significant
variation in 7%9¢: some municipalities give significantly more (up to SEK20k per year) in welfare
benefits for older children compared to younger children, everything else equal. Panel C illustrates
the significant variation in the income phase-out rate 7Y of welfare transfers for households of similar
structure. It plots for all municipalities the difference in average residual benefits Biy, in thousands
of SEK for similar household with income in the bottom quintile vs the second quintile of the
household income distribution. In some municipalities, this increase in income gets taxed at a high
marginal rate, while in other municipalities, there is almost no change in transfers. Interestingly, the

maps of the residual variation in rchitdren ra

9¢ and 7Y exhibit significant differences. For example,
municipalities that are more generous for larger families are not necessarily the ones with the lower

income phase-out rates.

26Note that part of this variation seems to be driven by electoral changes in local political majorities in municipal-
ities. There is indeed ample anecdotal evidence that social-democrats favor increasing the generosity of social bidrag
transfers when controlling a municipality, while the center-right parties encourage reductions in local welfare transfer
generosity.
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In panel D, we also provide evidence of the significant geographical variation in the evolution
of the welfare benefits schedule over time. The panel plots the growth rate of residualized transfers
Bimt between 2000 and 2007 across municipalities. For this purpose, we residualized transfers
according to the following specification Biy: = 3, 75 - Vi + 1 + Biy, where 1 are year fixed-
effects. We then plot E[Bjy|t = 2007] — E[Bjm:|t = 2000] for each municipality m. Note that
we also reweight each observation so as to keep the distribution of characteristics VZIZ fixed in each
municipality. The map suggests significant variation within municipality over time in the generosity

of welfare transfers.

6.2 MPC: Implementation

Our strategy to identify marginal propensities to consume is to use within-municipality within-
household variation in local welfare transfers stemming from variation, documented above, in the
ways municipalities set the schedule of their transfers as a function of characteristics V across
household types and over time. We keep for this analysis the same sample as the one used for the
CB approach in Section 5 above. The sample contains only individuals who become unemployed at
some point, and are observed either employed (prior to their unemployment spell) or unemployed
(during their unemployment spell). The goal is to compare their MPC out of local transfers when
they are employed versus when they are unemployed. The strength of our approach is to estimate
MPC in both states on the same individuals in the same sample using a unique source of variation
in transfers in both states.?”
We estimate the following specification in first-differences to control for household fixed-effects
oy
M;

Cimt:ai+Vt+77m+vgt/8+ﬂe'Bimt+uu'éimt'ﬁ

M;
. ]I[Jzt = 0] +n- ﬁ . ]I[Jzt = 0] + Vimt- (22)

v and 7, are time and municipality fixed effects. V;; is the vector described above of households
characteristics that determine welfare transfers. We are interested in the impact of the residual
transfer Bj,,; on consumption when unemployed vs. unemployed. 1[J; = 0] is again a dummy for
unemployment event time being equal to zero (i.e., an indicator variable for one member of the
household being observed experiencing an unemployment spell in December of year t). As in the
consumption-based approach, because we observe consumption at annual frequency, we control for

the time spent unemployed by interacting 1[.J;; = 0] with the fraction of the year the individual has
M;
12

spent unemployed 2. The variable Bjp, is the residual from the following regression of household

local welfare transfers B;,,; on the vector of households characteristics V;:

Bimt = vt +1m + Y ThiVib+ Y 7EVE+ )" #IVE + B (23)
leKo k€K1 jEK®

2"This contrasts with previous implementations of “optimization approaches”, which rely on comparing statistics
that are estimated on different samples due to data limitations and identification constraints (e.g., the liquidity vs.
moral hazard effect in Chetty [2008]).
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The municipality fixed-effects 7, do absorb the average difference in generosity across munici-
palities. The above specification then interacts characteristics V?, for | € Kg, with municipality
times year fixed-effects. This means that the variation within municipality over time in benefits
according to characteristics | € Ky is fully absorbed, and these characteristics do not participate to
identification. Characteristics V¥, for k € Ky, are interacted with municipality fixed-effects only.
This means that these characteristics participate to identification only to the extent that there
is variation within municipality over time in the generosity of the schedule for these characteris-
tics. Finally, for the remaining characteristics j € K€, identification exploits both benefit variation
across municipalities and over time in the schedule. By changing the characteristics included in
Ko, K7 and K€, we can therefore shut down particular sources of variation, and focus identification
on specific dimensions of the welfare schedule. Our identifying assumption in all cases is that the
residual variation in transfers Bim is orthogonal to the dynamics of household consumption. We
probe into the credibility of this assumption below.

As a baseline, we exploit variations stemming from differences across municipalities and over
time in the schedule for all characteristics V. That is, we do not interact any characteristics V*
with municipality fixed effects, nor with municipality times year fixed effects in (6.2), such that
Ko = 0 and K7 = (), and all characteristics are included in K¢. Figure 3 shows, for this baseline
specification, the relationship between the first-difference in residualized transfers Bimt and the
first-difference in annual household consumption in a bin-scatter plot. The sample is split between
households prior to the unemployment shock and households who experience unemployment in year
. We find a positive and rather linear relationship between consumption and transfers, where
the steep slope is indicative of a large marginal propensity to consume out of transfers for both
groups. Importantly, the graph clearly displays a significantly steeper slope for the households in
the unemployed group than for the households in the employed group, suggesting a significantly
higher MPC for the former group compared to the latter.

Table 2 reports our results for the MPC out of local transfers when employed fi. and when
unemployed fie + fi,, from specification (6.2) estimated in first-differences. Standard errors are
clustered at the municipality times year level. Column (1) corresponds to our baseline specification,
when we residualize local welfare transfers on the vector of characteristics V and control for year
and municipality fixed effects but without any interaction. The Table confirms that the estimated
MPC out of local transfers is large and significantly larger when unemployed (.55) than prior to
unemployment (.44).

The remainder of Table 2 explores the sensitivity of our results to exploiting different sources
of underlying variation in Bjp. This can first be done by adding different characteristics in the set
K in residualization (6.2). In column (2), we interact income and asset deciles with municipality

children

fixed effects, so as to primarily exploit the variation in 7%9¢ and 7 , arising from how welfare

transfers differently account for the family structure of the household across municipalities. In

28Note that in our analysis, we systematically trim the first-difference in household consumption, omitting the top
and bottom 5% of ACims.
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column (3), we instead add family structure dummies interacted with municipality fixed effects: this
specification exploits variation in the phase-out rates 7¥ and 7% conditional on the family structure.
In column (4), we add both income and family structure dummies interacted with municipality fixed
effects. The identifying variation now stems from changes in the average generosity of transfers
within municipality over time due to local reforms. In column (5), we then add municipality times

year fixed effects in the residualization of transfers:

Bt = vy + Y 7V + By
J
By controlling for the year-by-year change in average generosity of transfers within municipality,
we shut down the variation in average transfers stemming from local reforms over time, in case we
are concerned that these reforms are endogenous. Finally, in columns (6) and (7), we fully shut
down the variation stemming from income and wealth profile of the schedule of benefits. We do
so by incorporating income and wealth to the set Kg. In other words, we introduce income times
year times municipality fixed effects (column (6)), and wealth times year times municipality fixed
effects (column (7)) in specification (6.2).

In all specifications, we find that the MPC out of welfare transfers is large in both states,
when employed and unemployed. Furthermore, in all specifications, we find a larger MPC when
unemployed than when employed. The difference is significant and stable across specifications with
the MPC estimates when unemployed being around 25% higher than when employed. The only
specification where the difference is not as stark (~ 10%) and no longer statistically significant
at the 5% level is that of column (4) where we restrict attention to variation from local reforms
over time. We also note that our estimates of the MPC in both states exploit the same source
of variation in income, but remain two distinct local average treatment effects, where the weights
depend on the specific workers contributing to estimation. It is reassuring nevertheless to find
consistent results across all seven columns of Table 2, given that the workers bringing identification

are likely to be very different across specifications.

MRS estimates Under the assumptions stated in Proposition 1, the relative odds ratios of
state-specific MPCs provide a lower bound on the MRS. Table 2 also reports our estimates of this
lower bound, following formula (9), and the corresponding standard errors, using two alternative
approaches: the Delta-method, and a block-bootstrap computation where the clusters that are
sampled with replacement are all observations at the municipality-level. Note that in the block-
bootstrap procedure, we re-estimate equation () and () jointly at each iteration, and therefore
account for the fact that residual benefits are estimated. In our baseline specification (column (1)
of Table 2), the lower bound on the MRS is 1.59 with standard errors of .26 and .22 using the
Delta-method and bootstrapping respectively. In the alternative specifications, the estimate for
the lower bound is above 1.5 for most and slightly below for some. The outlier is when we only

use variation stemming from changes in average transfers due to local reforms over time, which
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provides an estimate of 1.19 (column (4)). The underlying MPC estimate when unemployed for
this specification is .454, which is at the low side, also compared to the estimates we provide in the
further robustness checks.

Overall, the MPC approach thus suggests that the value of unemployment insurance is larger
than what can be inferred from the traditional CB approach. The estimates from the MPC approach
come with large standard errors, that include the estimated MRS from the CB approach, but they
arguably provide a lower bound. The finding of a large MRS is in line with prior work implementing
optimization approaches (e.g., Chetty [2008], Landais [2015]).%? Importantly, we can confirm this
in a setting where the consumption drop upon job loss, observed for the same sample of workers is
relatively small.?"

Mechanisms The high MPC estimates resonate with the prior evidence in Section 5, suggestive
of lacking liquidity and binding credit constraints for the unemployed. The higher MPC during
unemployment suggests that the price of increasing consumption at the margin is indeed higher
when unemployed than when employed. We can investigate this further by studying how the various
components of total household expenditures respond to the increase in welfare benefits, both when

unemployed and employed. We decompose consumption into 5 components:
C =Y + B+ Cagsets + CDebt T CResiduals

where Y is total household labor income net of taxes, B are local welfare transfers, Cpggetg 15 cOn-
sumption out of assets, Cept is consumption out of debt, and CRegidual s the residual (including
for example other transfers or taxes). Appendix Figure C-6 reports the estimated change of each
of these consumption components in response to a change in welfare benefits, using our baseline
specification (see column (1) of Table 2). We see that, in response to a 1 krona increase in their
welfare benefits, employed individuals reduce their net household labor income by about .42 kro-
ner, reduce their consumption out of debt by about .08 kroner, and increase their savings (reduced
consumption out of assets) by about .05 kroner. Consumption from the residual consumption part
is unaffected. This suggests that when employed, the main margin for raising an additional krona
of consumption is household labor supply. For unemployed individuals, we find that in response to
a 1 krona increase in their welfare benefits, they reduce their net household earnings by about .21
kroner. They increase their savings (reduced consumption out of assets) by about .15 kroner, which
is somewhat higher than when employed, but their consumption out of debt is almost unaffected,

again suggesting that unemployed individuals face credit constraints that make it difficult for them

2In particular, we can infer from footnote 34 in Chetty [2008] that his estimates correspond to an average MRS
of 2.5. Landais [2015] also finds a large MRS of 1.88 (.02).

390ne concern in comparing the MRS obtained from the MPC and the CB approach above is that the marginals
out of which the MPCs are identified here are not the same as the average unemployed in Figure 1. To alleviate this
concern, we re-estimate the consumption drop at job loss, using specification (20) on the subsample of individuals who
ever receive local welfare transfers, (and therefore constitute our population of marginals in the MPC approach). We
find an average consumption drop of 13.1%, extremely similar to the 12.9% drop estimated for our baseline sample.
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to raise an additional krona of consumption using debt.?!

6.3 Robustness

To establish the robustness of our results, we first probe into the validity of our identifying assump-
tion that the residual variation in welfare benefits Bimt is orthogonal to the dynamics of household
consumption. For this, we build a covariate index based on observable characteristics available in
the registry data, that correlate with consumption, but do not enter the benefit formula of welfare
transfers. We use a linear combination of the education level of the household members, the age
of the household head and his or her industry, and the lagged total debt and real estate wealth of
the household, with the coefficients obtained from regressing consumption on these covariates. We
then test for the presence of a significant correlation between By and this covariate index. Ap-
pendix Figure C-2 shows a binscatter of the relationship between the residual Bimt in our baseline
specification and the covariate index. Panel A shows this relationship in our whole sample. The
graph displays no significant correlation between observable heterogeneity and Bip:. Panel B splits
the sample by employment status, and shows that this absence of correlation holds equally well in
the employed and the unemployed state.

To further investigate the orthogonality between past household consumption dynamics and
our identifying variation in benefits Bipy, we follow in Appendix Figure C-4 an event-study design,
where we isolate large changes in individuals’ residualized benefits. We defined an event as expe-
riencing a sudden increase in residual transfer of more than 12,500SEK between year ¢t and year
t+1, which corresponds roughly to the top 10% of the distribution of first differences in residualized
benefits.>> Appendix Figure C-4 panel A shows the evolution of residualized benefits around the
event. It shows that the variation captured by these shocks is large, sudden, and does not correlate
with the previous dynamics of transfers. In panel B, we show the evolution of consumption around
the event. The first thing to notice is that there does not seem to be evidence of pre-trends: the
shocks in residualized benefits do not correlate with past consumption dynamics. The second thing
to notice is that the shock in welfare benefits is associated with a sudden increase in consumption
These clear dynamic patterns bring credibility to the MPC we identify from variation in residualized
transfers. Note that from this event-study design, we can compute an implied MPC corresponding
to the estimated change in consumption in year 0, divided by the estimated change in benefits in
year 0. We find an MPC of .456 (.093), which is very similar to our baseline estimated MPCs in
Table 2.

In a similar spirit, we have also investigated how consumption and benefits evolve around the
event of a large municipal reform of welfare transfers. To do this, we conducted event study designs
where events are defined at the municipality level. We defined an event as a year in which the

average residual transfer in municipality m experiences a sudden increase of more than 12,500SEK.

31Note that for the unemployed, we find a small negative effect for the residual part of consumption of -.08 kroner
which may capture some crowding out of other transfers.

32To implement this event-study strategy, as well as that of Appendix Figure C-5, we follow the definition of
residualization corresponding to column (1) of Table 2.
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These events correspond to comprehensive reforms at the municipal level of the schedules of welfare
benefits. We found 8 municipalities experiencing such events over our sample period. Appendix
Figure C-5 shows the evolution of average benefits (panel A) and of average consumption (panel B)
at the municipality level around the time of the event, following an event study specification with
year and municipality fixed effects. The absence of pre-trends in both panel A and B confirms that
the identifying variation brought about by these reforms is not endogenous to the past dynamics
of benefits nor to the past dynamics of consumption.

A second line of concern is that By may be correlated with employment status. While we
directly control for employment status in specification (6.2), the presence of non-linear effects
between consumption and transfers could still be problematic. If the underlying distribution of
B differs when unemployed and employed, such non-linearities could result in different estimates
of the MPC in our linear specification. In panel A of appendix Figure C-3, we plot the distribution of
our baseline residual variation f?imt by employment status. The figure shows that the distribution
of our identifying variation in welfare transfers is very similar across employment status. This
alleviates the concern that the difference in our MPC estimates while employed and unemployed
are simply driven by different distributions of underlying variation in transfer.

A last concern we address is the presence of selective migration: if individuals move to more
generous municipalities in response to a negative consumption shock, this may introduce bias in
our MPC estimates. Panel B of appendix Figure C-3 displays the distribution of By, splitting
the sample between movers (households who moved municipality in year ¢) and stayers. We find
no significant correlation between Bimt and the probability of moving, which indicates that our

identifying variation in transfers is immune to the bias of selective migration.

6.4 External Validity

We also evaluate the external validity of our MPC estimates. We start by using an alternative
identification strategy to estimate the MPC for the same sample of workers, but only applicable
when they are unemployed. For this purpose, we take advantage of the variation in unemployment
benefits due to the presence of a kink in the Swedish UI benefit schedule: individuals receive
a replacement rate of 80% of their previous daily wage up to a cap. Over the period 2002 to
2007, the cap in daily UI benefits was fixed at 680SEK, meaning that the relationship between
UI benefits and daily wage w exhibited a kink at w = 850SFE K. This offers a credible source of
exogenous variation in income that can be exploited in a regression kink design, as discussed in
Kolsrud et al. [2018]. The identifying variation is displayed in Figure 4 panel A, which plots, in
our main sample over the period 2002 to 2007, a binscatter of the relationship between the daily
wage and the average replacement rate. The latter is computed as the average benefit received
during unemployment from the IAF data divided by the daily wage. The graph shows first that

the replacement rate is close to exactly 80% on the left hand side.?> The graph also displays a clear

33Note that the reason why the replacement rate is a bit below 80% is that some workers have their UI benefits
reduced due to sanctions.
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kink at w = 850SE K, with the replacement rate declining sharply, as benefits are capped. We use
this kinked relationship and treat it as a fuzzy RKD around the 850SEK threshold. Figure 4 panel
B plots the average change in consumption AC; between the year the individual is unemployed and
the year prior to the start of the spell by bins of daily wages. The graph shows evidence of a large
non-linearity in the relationship between daily wage and the consumption drop at unemployment.
This translates into an estimate of the MPC while unemployed of .63 (.16), which is very robust
across specifications. This estimate is very similar to our MPC estimate while unemployed using
the local welfare transfer variation of .55 (.02). This evidence provides additional credibility to our
estimates of the MPC for the Swedish unemployed. For the sake of brevity, we report all the details
of the estimation, as well as robustness and sensitivity analyses in Appendix D.

A second way to probe into the external validity of our results is to compare them to estimates
available in the MPC literature. The average MPC in our sample is large (around .45), but
comparable to estimates in other countries or settings. The empirical literature on the consumption
responses to unanticipated income changes can be broadly divided into two groups. The first group
exploits abrupt policy changes as quasi-natural experiments, such as income tax rebates (e.g.,
Johnson et al. [2006], Parker et al. [2013]) or credit card limit increases (e.g., Gross and Souleles
[2002], Gross et al. [2016]) and finds large average MPCs, between .4 and .6, that are similar in
magnitude to the ones found in our setting.>* Another branch of research focuses on survey-based
responses to hypothetical increases in household resources (e.g., Jappelli and Pistaferri [2014]) and
also finds large MPCs, around .5.

Finally, a nascent literature has documented the presence of significant heterogeneity in MPCs.
While most of this literature focuses on heterogeneity by cash on hand, a small number of papers
also report heterogeneity by employment status. Jappelli and Pistaferri [2014] find significantly
higher MPC for unemployed compared to employed.*> Bunn et al. [2018] also find larger MPC out
of negative income shocks for unemployed compared to employed people. Although the variation
in unemployment status used in these papers is cross-sectional and not within individual as in
our setting, the results corroborate our findings that MPCs are larger in the unemployed state

compared to the employed state.

7 Revealed Preference Approach

This section now turns to the insurance choices embedded in the Swedish UI setting, which can
be used in combination with workers’ predicted unemployment risk to implement the Revealed
Preference approach outlined in Section 3.3. While the requirement to observe insurance choices

makes the RP approach not as generally applicable as the MPC approach, the choice setting in

34 Johnson et al. [2006] find a MPC between 40% and 60%, while the total response of spending estimated to the
2008 tax rebate in Parker et al. [2013] is 50 to 90 percent of the total payments. The estimated MPC out of liquidity
in Gross et al. [2016] is 0.37.

35The average estimated MPC in Jappelli and Pistaferri [2014] is .48, very close to our average MPC. Controlling
for observables, the MPC is 7 percentage points higher for unemployed in their baseline estimation.
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Sweden provides a unique opportunity to verify whether the higher MRS estimates from the MPC

approach can be confirmed.

7.1 RP: Implementation

The implementation of the RP approach requires, in addition to data on workers’ insurance choices,

knowledge of the prices (%) and the unemployment risk (

e

The relative price Z—Z is equal to the premium to coverage ratio

%) at the time of the insurance choice.
3

11—
bi—

the comprehensive plan (b1, 1) provides relative to the basic plan (bg, 79). While the basic level by

bg for the extra insurance

is flat and identical for all workers, the comprehensive level b; replaces 80% of pre-unemployment
earnings, but is capped and cannot drop under the flat benefit level by either. We therefore predict
the extra coverage by — by a worker would receive based on her earnings level.*° On average the
comprehensive plan increases the net daily Ul benefit by 188 SEK. As explained in section 4.1, to be
eligible for the comprehensive coverage, workers need to pay an additional premium 71 — 79, which
was equal to a net annual amount of 720 SEK and identical across workers during our sample
period.?”

To predict the unemployment risk, we use the risk model introduced in Section 4.2 which
predicts the number of days spent unemployed in year ¢ + 1 based on a very rich set of observable
characteristics Z in year t. We estimate the model separately on the workers buying comprehensive
and basic coverage to account for the presence of moral hazard, as discussed in 3.3. We convert our
prediction of the number of days spent unemployed in year ¢t + 1 into a binary risk and obtain a
measure of the expected price per unit of coverage of individual i, p; = %%Z(iz)i)

this expected price is the ratio of the predicted days spent employed times the extra premium to

.38 In other words,

the predicted days spent unemployed times the extra coverage. We compute the expected price
per unit of coverage p; for the entire population of Swedish workers aged 25 - 55 between 2002 and
2007.

The differences in unemployment risk lead to important variation in the expected price per unit
of coverage across workers, as illustrated in Panel A of Figure 5. The figure divides workers in
different cells based on observable characteristics and plots the average expected prices, based on
the predicted risk under comprehensive coverage, against the share of people buying comprehensive

coverage by cell. On average, workers facing a higher expected price are less likely to buy the

36To be precise, we start by estimating the relationship between annual income and daily benefits received when
unemployed using the data on income and benefits of people who lost their jobs. The need to estimate this relationship
arises from the imperfect compatibility of the daily wage data (available in the PES registries, only for unemployed
individuals) and the annual income data (reported in the LISA registries, for all workers). We thus define benefits as a
kinked function of annual income, with constant replacement rate up to the 850 SEK daily income threshold (210,000
SEK annually). This provides us with an individual-level potential benefit level under comprehensive coverage, /l;ll
We then subtract the basic (daily) benefit level by (and the daily premium 71 — 79, which the unemployed continue
to pay to remain eligible).

3"In computing the price of insurance p,/p. for a given worker, we account for the fact that the premia were
tax-deductible at 40%, while the unemployment benefits are taxed.

38To be precise, we first estimate individuals’ risks by predicting their number of unemployed days in the forth-
coming year, d; 11, using our zero-inflated Poisson model of unemployment risk and convert this into a risk odds
ratio, using 260 working days a year.
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comprehensive coverage, but there is substantial variation in take-up. For some cells, the expected
price to transfer income from employment to unemployment is high, with implied mark-ups of more
than 100%. The share of workers buying comprehensive coverage is lower at those high prices, but
still sizeable. Of course, some determinants of the unemployment risk may also directly affect the

willingness to buy insurance.?’

Bounds As discussed in Section 3.3, we can use the expected price to bound an MRS for the
supplemental coverage workers can buy. The expected price using the predicted unemployment risk
under comprehensive coverage provides a (conservative) lower bound on the MRS of the workers
buying the comprehensive coverage. While for the workers who stick to the basic coverage, the ex-
pected price using the predicted unemployment risk under basic coverage provides a (conservative)
upper bound on the MRS. Hence, regardless of the determinants of the variation in unemployment
risk, we can simply average these individual bounds to provide non-parametric bounds on the av-
erage MRS for the workers choosing comprehensive and basic coverage respectively. This gives
a lower bound of E[p1]b1] = .69 for the MRS of the workers on comprehensive coverage and an
upper bound of E[pg|by] = 2.15 for the MRS of the workers on basic coverage. The workers on
basic coverage face a price that entails a substantial mark-up above the actuarially fair price. In
contrast, the workers on comprehensive coverage, who face higher unemployment risk, but pay the
same premium, pay a price that is substantially below the actuarially fair price. The bounds are
loose and only exclude rather extreme risk-loving preferences (or state-dependent preferences that
favour employment consumption) for the average worker on comprehensive coverage. The opposite
is true for the average worker on basic coverage. In any case, we cannot reject homogeneity in the

MRS, neither can we exclude a wide dispersion in the MRS.

MRS Estimates We now use the rich variation in expected prices across workers to estimate
the distribution of MRS using a linear choice model: an individual ¢ buys comprehensive insurance
at time t if and only if

XitB —p (Zit) + €t > 0. (24)

The corresponding marginal rate of substitution equals

X
MRS (Xy) = ;5 :

We allow for a rich set of controls X to affect the MRS, which includes demographics (age, gender,
family type, presence of children), deciles of household disposable income, and education in our
baseline specification. The error term &;; is assumed to follow a logistic distribution. Identification
relies on the presence of risk shifters in the set of variables Z in our predicted risk model that do

not affect MRS directly. We take advantage of the presence of two risk shifters that stem from the

39Landais et al. [2017] show, for example, that age is a driver of advantageous selection. Older workers are less
likely to be unemployed, but more likely to buy comprehensive coverage.
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specificities of the Swedish labor market institutions, and are arguably exogenous to individuals’
preferences. First, we use the fact that Sweden applies a strict version of the last-in-first-out
principle, which creates exogenous variation in the probability of layoff by tenure ranking at the
establishment times occupation level. Second, we use the fact that when a firm wants to layoff more
than 5 workers in a 6-month period, it needs to emit a layoff notification to the public employment
service. These notifications therefore capture idiosyncratic variation in firm’s business conditions
that are plausibly exogenous to individuals’ risk preferences. We therefore include in our risk model
both tenure ranking and the full history of firm layoff notifications, as well as their interaction, as
shifters of workers’ risk.*"

Table 3 summarizes the regression output, using the whole population to estimate the risk
and choice model and predicting workers’ unemployment risk under comprehensive coverage.*' In
the baseline specification, the average MRS is estimated to be 3.13, implying that workers are
on average willing to pay more than a 200% mark-up to get comprehensive coverage. This is
substantially higher than the CB estimates, but also above the estimates we found in the MPC
approach. The RP estimates also indicate substantial heterogeneity in MRS. While for 10% of
workers the estimated MRS is lower than .91, at the other end of the distribution 10% of workers
have MRS above 4.72.

7.2 Robustness

Our RP estimates rely on the adequacy of the choice model and the absence of information or choice
frictions that bias our estimation of the MRS. A particular concern, given the growing evidence on
biases in perceived risks [e.g., Sydnor [2010], Spinnewijn [2015]], is that workers perceive their risk
differently from what is predicted by our risk model. Appendix Figure E-1 gauges the potential
severity in our context by comparing true and perceived risks using ex-ante (elicited) beliefs and
ex-post (reported) employment outcomes in the HUS survey in Sweden. We find that workers who
report a 1 percent higher probability to keep their job are only .26 (.05) percent more likely to keep
their job. We therefore explore the sensitivity of the estimation results to the particular risk model
we use in two alternative specifications. In the first specification, we predict risk using variation
that we believe is most salient. The specific risk shifters we use are the unemployment history of a
worker and the layoff rate of its current employer in recent years.*? In the second specification, we

convert the predicted risk using our baseline model into an estimate of the perceived risk, assuming

40For more institutional details on these sources of risk variation and a thorough discussion of the credibility of
their exogeneity to individuals’ preferences, see Landais et al. [2017].

41 As discussed in Section 3.3, in the presence of moral hazard, the RP estimates provide still a lower bound on
workers’ MRS when using the prediced risk model under comprehensive coverage. In Appendix E we also re-estimate
all specifications using the predicted risk model under the basic coverage, providing an upper bound on workers’
MRS.

42We note that a trade-off arises between using salient shifters and satisfying the exclusion restriction that the used
risk shifters do not affect the MRS directly. We also note that we explored specifications where we use risk shifters
to instrument for p (rather than using specific risk shifters to compute alternative measures of m; and of p). We did
not find that instrumentation made a significant difference to the estimates nor to the standard errors.
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an imperfect correlation of .26 based on the HUT estimate.’?

The change in estimates is comparable for both specifications that try to account for the wedge
between predicted and perceived risk. First, for both alternative specifications the price elasticity
of insurance choice has increased, as reported in columns (2) and (3) of Table 3. Second, the
estimated MRS is lower under both specifications. When correcting for risk mis-perceptions, the
mean MRS is 2.13, which is closer to our estimate from the MPC approach. Also the 75th percentile
for example shifts down from 4.21 to 2.73. The results when using salient shifters of risk are in
between the baseline risk model and the perceived risk model, with a mean MRS of 2.43 and the
75th percentile at 3.43. Panel B of Figure 5 compares the distributions of the estimated MRS for
the different risk models, using only the individuals in the baseline sample used for the CB and
MPC implementation. The figure confirms how the MRS distribution shifts down and becomes
less dispersed under the alternative risk models. The lower mean and variance in the MRS when
correcting for the risk misperceptions are reminiscent of the findings in Handel and Kolstad [2015].

We then further explore the robustness of our results in Table 3 using the perceived risk model.
Compared to column (3), columns (4) and (5) allow for extra controls affecting the MRS in the
choice model. The estimates are similar when controlling for asset holdings (including net worth,
liquid assets and debt) and for industry and region fixed effects. Column (6) allows the price effect
to depend on income. Overall, workers with lower income are more price-elastic and allowing for
this interaction increases the estimated mean MRS. Column (7) controls for persistence in choices,
either capturing switching costs or persistent preferences, by including a dummy for whether the
insurance choice is the same as in the prior year. The estimated effect is neither significant, nor
does it affect the estimated price elasticity. Columns (8) and (9) further control for switching costs,
by restricting the sample to workers who have switched jobs between 2002 and 2006 as their cost
from switching insurance is arguably smaller. Again, both the price elasticity and the implied MRS
remain similar, even when restricting to the years in which workers actually switched jobs.

Importantly, the dispersion in the estimated MRS distribution remains substantial across all
specifications, as reported in the bottom panel of Table 3. Clearly, the difficulty remains to under-
stand whether heterogeneous valuations capture deep structural heterogeneity in risk preferences,
or some form of heterogeneous frictions, which is also evidenced by the sensitivity of our estimates
to controlling for perceived risks. Appendix Figure E-3 correlates the estimated MRS with various
observable characteristics (age, gender, wealth,...). We use the regression specification shown in

column (10) in Table 3, which also includes individuals’ cognitive ability as measured by army

13The low coefficient estimate when regressing true job loss on perceived job loss can not only be driven by a low
correlation between true and perceived risks, but also by a high variance in perceived risks relative to the variance
in true risks. Mueller et al. [2018] separate the two in the context of job finding probabilities rather than job loss
probabilities, using the Survey of Consumer Expectations, and find a correlation coefficient that is approximately the
OLS estimate, which underlies our choice to assume an imperfect correlation equal to the OLS estimate in our context.
Interestingly, in a regression of job loss on elicited beliefs about job loss, using the Survey of Consumer Expectations
in the US, we find an OLS estimate of .27 (.08), similar in magnitude to the OLS estimate in the HUS survey in
Sweden. Note that the perceived unemployment risk relevant for the insurance choice combines the perceived job loss
probability and job finding probability when unemployed, but we do not have any survey information on the latter
in the Swedish context.
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enlistments tests. While the correlations shown in Figure E-3 panels A to E can be consistent with
substantial heterogeneneity in preferences, panel F strongly indicates that part of the variance in
the estimated MRS is due to heterogeneity in frictions. It documents a strong negative correlation
between MRS and cognitive ability, with workers who are estimated to have high MRS having lower

cognitive ability on average. We provide more details on this analysis in Appendix E.

8 Comparison of Results

Having implemented three alternative approaches to estimate the MRS on the same sample of
individuals, we now briefly compare the results and try to reconcile the different findings.

Figure 6 puts the MRS estimates together for the three approaches. For the CB approach, we
highlight again the range of values of the MRS between 1.13 (.03) and 1.51 (.11), which correspond
to the CB estimates using a relative risk aversion of v = 1 and = 4 respectively (see Figure 1).
For the MPC approach, we report the ratio of the MPCs expressed as odds ratios for our preferred
specification using the within municipality variation in local welfare transfers, both across household
types and over time (column (1) of Table 2). This ratio provides a lower bound on the MRS of
1.59 (.22). For the RP approach, we report a mean of 2.13 (.02), together with the estimated
distribution of MRS. These estimates are obtained using the parametric RP model, where we use
the perception-adjusted predicted risks under comprehensive coverage (column (3) of Table 3).
According to the CB approach, for commonly used values of risk aversion, the mark-up workers are
willing to pay to transfer a krona of consumption from employment to unemployment would not
be more than 50 percent. This mark-up is at least 60% using the MPC approach and even larger
than 100% using the RP approach. As a result, the estimated value of insurance is substantially
larger using the MPC and RP approaches than using the CB approach.

We contrast our estimates for the value of UI with plausible values for the moral hazard (MH)
costs of UL. The MH cost is equal to 1 plus the unemployment elasticity with respect to the Ul
generosity, e_=_ (see subsection 2.2). In the same Swedish context, Kolsrud et al. [2018] find an
elasticity of 1.5. Schmieder and Von Wachter [2016] summarize estimates of £_z_ from 18 studies
from 5 different countries, and find a median of estimate of 0.53. We therefore show 1.5 — 2.5 as a
range of credible estimates of the moral hazard cost of Ul in our context. Following the Baily-Chetty
formula, an increase in the generosity of Ul is desirable only if the insurance value is higher than
the MH cost. The CB estimates of the Ul value are small in comparison to available estimates of
the costs of UIL. Even in the higher range, the estimated values do not exceed the more conservative
estimates of the MH costs. Hence, according to the CB approach, the Swedish Ul system is too
generous. In contrast, both the MPC and RP approaches suggest that the average valuation of Ul
is actually comparable, if not higher than the moral hazard cost, so that the generous Ul benefits
in Sweden may well be optimal.

An important remaining question is what can explain this discrepancy between the CB approach

and the two alternative approaches? A first explanation is that the relevant risk aversion to scale the
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consumption drop to obtain MRS estimates is higher than previously thought. A second explanation
is that unemployed workers suffer more from the observed consumption drop due to state-dependent
expenditures or preferences. While the RP approach is immune to state-dependence (and also the
lower-bound argument for the MPC approach can continue to hold), the implied MRS using the
CB approach crucially depends on it. A priori state-dependence could play either way for the CB
approach, as discussed in subsection 3.2, and it has been hard to get any empirical traction on the
sign and magnitude of the actual wedge it introduces.

To gauge the importance of state-dependence, we first follow prior work in studying how specific
types of expenditures evolve around job loss. Using the Swedish survey of consumption expendi-
tures (HUT), we run event studies for different expenditure categories. Appendix Figure B-6 shows
that some expenditures that are complementary to spending time away from home (e.g., restau-
rants and hotels) decrease significantly during unemployment, while other expenditures that are
likely complements to job search and unemployment (e.g., telecom, education and health expenses)
increase. Some other expenditures seem not to change (e.g., housing). It is clear that translating
these differential dynamic patterns of expenditure categories into an estimate of state-dependence
relevant for welfare is difficult. An alternative approach was proposed in section 3.2, simply com-
paring the empirical moments from the CB and the MPC approach. Following equation (14),
state-dependence drives a wedge between the drop in consumption at job loss Ac and the imputed
drop in consumption %Ay based on the observed drop in disposable income and the estimated

MPC when unemployed. Computing the drop in net earnings at job loss Ay from our estimates

from Appendix Figure B-4 and using our baseline estimate of the MPC in unemployment gﬁ (col-
umn (1) in Table 2), we find an imputed drop in consumption %Ay = .11, which is very close

to the estimated drop in consumption expenditures at job loss (12.9%). If we use the MPC in
unemployment estimated from our RKD approach (see Figure 4), we find an imputed drop of .126,
almost indistinguishable from the estimated drop at job loss. This evidence suggests that state-
dependence plays a relatively limited role and is unlikely to account for the significant difference
in MRS estimates between the CB approach and the RP and MPC approaches.**

In the absence of significant state-dependence, the gap in estimated MRS suggests the presence
of high levels of risk aversion. The relative risk aversion parameter v that would close the gap
between our CB estimate and our MPC and RP estimates equals 4.5 and 8.7 respectively.*> We
note that there is little consensus about « in the literature, which in part motivated the use of
alternatives to the CB approach (see Chetty and Finkelstein [2013]). While the required ~’s to

reconcile our approaches may seem large, specific mechanisms like the importance of committed

“We note that equation (14) implicitly assumes that the nature of the income variation due to job loss and the
income variation underlying the MPC is similar in nature. For example, as evidenced by Figure 1, the drop in income
and in consumption at job loss exhibits some persistence. In the face of a more persistent income shock upon job
loss, the estimated drop at job loss will therefore tend to overestimate the drop Ac that is conceptually relevant for
the reconciliation of equation (14).

45We note again that the RP approach provides an estimate of the average MRS for the supplemental coverage
workers can buy. This may overstate the MRS at the margin for workers under comprehensive coverage, implying
that the required ~ for reconciliation may be lower.
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expenditures (e.g., Chetty and Szeidl [2007]) could help rationalize such high levels of risk aversion

at job loss.

9 Conclusion

The challenges to the standard consumption-based approach in estimating the value of insurance
have inspired us to develop an alternative, arguably more robust approach, based on the estimation
of marginal propensities to consume when employed and unemployed. This MPC approach uncovers
the price of smoothing consumption, which in turn enables to bound the value of insurance at the
margin. Importantly our method can be generalized to any other social insurance program. Our
focus has been on the insurance value of Ul following the tradition in the literature. We have been
mostly ignoring the corresponding redistributive value of social insurance, which may be equally
important to determine its social desirability. In order to make progress in identifying the value of
redistribution, we note that differences in MPCs can also provide useful information.

Beyond the CB and MPC approaches, we have also exploited the uniqueness of the Swedish
context to implement a third approach. This revealed preference approach requires the observation
of insurance choices and information on individuals’ (perceived) unemployment risk. We have
implemented all three approaches for the same sample of workers and in the same setting. Our
analysis shows that the value of Ul is high despite small observed drops in consumption at job loss.

We have aimed in this paper to improve our understanding of the average value of UI, but much
more remains to be done to understand heterogeneity in the valuation of Ul. The CB approach,
unfortunately, offers limited hope to identify such heterogeneity. Like for estimating the average
value, the important constraint is that the drop in consumption at job loss is endogenous to risk
preferences (Chetty and Looney [2007], Andrews and Miller [2013]): individuals with high MRS
will take action to reduce their drop in consumption. By examining how the MRS from the RP
approach correlates with realized drops in consumption at job loss, we can provide some direct
evidence of this mechanism. In Appendix Figure E-4, we split our baseline sample in cells of
observable characteristics and report the estimated average drop in consumption at job loss for
households in that cell against the average MRS in the cell estimated from the RP approach in the
year prior to job loss. The graph shows that the relationship is decreasing indeed: individuals with
the highest MRS experience lower drops in consumption on average. This asks for caution when
using cross-sectional heterogeneity in consumption smoothing as a guide for differentiating social
transfers, while recommendations based on within-individual changes in consumption, for example,
over the unemployment spell (Kolsrud et al. [2018]), are arguably more robust.

Going forward, the RP approaches seem to offer more promise to uncover heterogeneity in
MRS, but the challenge remains to separate preferences from information and choice frictions.
Any embedded choice in social insurance insurance programs, in principle, will allow us to further
improve their evaluation, but whether the introduction of (unregulated) choice is desirable will

crucially depend on the presence of these other frictions.

39



References

Abaluck, Jason and Jonathan Gruber, “Choice Inconsistencies Among the Elderly: Evidence from
Plan Choice in the Medicare Part D Program,” American Economic Review, 2011, 101 (4),
1180-1210. 5, 16

Aguiar, Mark and Erik Hurst, “Consumption versus Expenditure,” Journal of Political Economy,
2005, 113 (5), pp. 919-948. 12

Andrews, Isaiah and Conrad Miller, “Optimal social insurance with heterogeneity,” Working Paper,
2013. 39, 89

Arrow, Kenneth, “Uncertainty and the welfare economics of medical care,” The American Economic
Review, 1963, 53 (5), 941-973. 14

Autor, David, Andreas Ravndal Kostol, Magne Mogstad, and Bradley Setzler, “Disability Benefits,
Consumption Insurance, and Household Labor Supply,” Working Paper 23466, National Bureau

of Economic Research June 2017. 5

Baily, Martin Neil, “Some aspects of optimal unemployment insurance,” Journal of Public Eco-
nomics, 1978, 10 (3), 379-402. 2, 7

Borusyak, Kirill and Xavier Jaravel, “Revisiting event study designs,” Working Paper, 2016. 21

Browning, Martin and Sgren Leth-Petersen, “Imputing consumption from income and wealth in-
formation,” The Economic Journal, 2003, 113 (488), 282-301. 18

_ and Thomas F Crossley, “Unemployment insurance benefit levels and consumption changes,”
Journal of Public Economics, 2001, 80 (1), 1-23. 4, 12, 22

_ and Thomas F. Crossley, “Shocks, Stocks and Socks: Smoothing Consumption Over a Tempo-
rary Income Loss,” Journal of the European Economic Association, 2009, 7 (6), pp. 1169-1192.
12

Bunn, Philip, Jeanne Le Roux, Kate Reinold, and Paolo Surico, “The consumption response to

positive and negative income shocks,” Journal of Monetary Economics, 2018, 96, 1-15. 32

Cabral, Marika and Mark Cullen, “Estimating the Value of Public Insurance Using Complementary

Private Insurance,” Forthcoming American Economic Journal: Economic Policy, 2016. 5, 14

Chetty, Raj, “A general formula for the optimal level of social insurance,” Journal of Public Eco-
nomics, 2006, 90 (10-11), 1879-1901. 2, 7, 8

”

_, “Moral hazard versus liquidity and optimal unemployment insurance,” Journal of Political

Economy, 2008, 116 (2), 173-234. 2, 4, 15, 26, 29, 61

_ and Adam Looney, “Consumption smoothing and the welfare consequences of social insurance
in developing economies,” Journal of Public Economics, 2006, 90 (12), 2351 — 2356. 2, 8

_ and _, “Income Risk and the Benefits of Social Insurance: Evidence from Indonesia and the
United States,” in T. Ito and A. Rose, eds., Fiscal Policy and Management in Fast Asia, NBER-
EASE, Volume 16, University of Chicago Press, October 2007, pp. 99-121. 8, 39, 89

40



_ and Adam Szeidl, “Consumption Commitments and Risk Preferences,” The Quarterly Journal
of Economics, 2007, 122 (2), pp. 831-877. 12, 39

_ and Amy Finkelstein, “Social insurance: Connecting theory to data,” in “Handbook of Public
Economics,” Vol. 5, Elsevier, 2013, pp. 111-193. 2, 38

Eika, Lasse, Magne Mogstad, and Ola Vestad, “What can we learn about household consumption
from information on income and wealth,” 2017. 5, 18

Fadlon, Itzik and Torben Heien Nielsen, “Household labor supply and the gains from social insur-
ance,” Forthcoming Journal of Public Economics, 2018. 5, 6, 15, 62

Finkelstein, Amy, Nathaniel Hendren, and Erzo F.P. Luttmer, “The Value of Medicaid: Interpret-
ing Results from the Oregon Health Insurance Experiment,” Forthcoming Journal of Political
FEconomy, June 2015. 5

_, —, and Mark Shepard, “Subsidizing Health Insurance for Low-Income Adults: Evidence from
Massachusetts,” Forthcoming American Economic Review, 2017. 5, 14

Freyaldenhoven, Simon, Christian Hansen, and Jesse M Shapiro, “Pre-event trends in the panel
event-study design,” Working paper, 2018. 21

Ganong, Peter and Pascal Noel, “Consumer spending during unemployment: Positive and norma-
tive implications,” Forthcoming American Economic Review, 2017. 4, 5, 16, 22

_ and Simon Jaeger, “A Permutation Test for the Regression Kink Design,” Journal of the Amer-
ican Statistical Association, 2018, 113 (522), 494-504. 81, 82

Gerard, Francois and Joana Naritomi, “Job Displacement Insurance and Consumption: Evidence
from Brazil,” working paper, 2019. 5, 16

Grongvist, Hans, J Peter Nilsson, Per-Olof Robling et al., “Early lead exposure and outcomes in
adulthood,” Working Paper, IIES, 2017. 90

Gross, David B and Nicholas S Souleles, “Do liquidity constraints and interest rates matter for
consumer behavior? Evidence from credit card data,” The Quarterly journal of economics, 2002,
117 (1), 149-185. 32

Gross, Tal, Matthew J Notowidigdo, and Jialan Wang, “The marginal propensity to consume over
the business cycle,” Technical Report, National Bureau of Economic Research 2016. 32

Gruber, Jonathan, “The consumption smoothing benefits of unemployment insurance,” The Amer-
ican Economic Review, 1997, 87 (1), 192-205. 2, 4, 13, 22

Handel, B., “Adverse Selection and Inertia in Health Insurance Markets: When Nudging Hurts,”
American Economic Review, 2013, 103 (7), 2643-2682. 5, 16

_ and J. Kolstad, “Health Insurance For Humans: Information Frictions, Plan Choice, and Con-
sumer Welfare,” American Economic Review, 2015, 105 (8), 2449-2500. 5, 16, 36

Hendren, Nathaniel, “Knowledge of future job loss and implications for unemployment insurance,”
American Economic Review, 2017, 107 (7), 1778-1823. 2, 4, 6, 15, 16, 22, 62, 67

41



Jappelli, Tullio and Luigi Pistaferri, “The Consumption Response to Income Changes,” Annual
Review of Economics, September 2010, 2 (1), 479-506. 5

_ and _ , “Fiscal policy and MPC heterogeneity,” American Economic Journal: Macroeconomics,
2014, 6 (4), 107-36. 32

Johnson, David S, Jonathan A Parker, and Nicholas S Souleles, “Household expenditure and the
income tax rebates of 2001,” American Economic Review, 2006, 96 (5), 1589-1610. 32

Kaplan, Greg and Giovanni L. Violante, “A Model of the Consumption Response to Fiscal Stimulus
Payments,” Econometrica, 2014, 82 (4), 1199-1239. 69

Kekre, Rohan, “Unemployment Insurance in Macroeconomic Stabilization,” Working Paper, 2017.
5

Koijen, Ralph, Stijn Van Nieuwerburgh, and Roine Vestman, “Judging the quality of survey data
by comparison with truth as measured by administrative records: Evidence from Sweden,” in
“Improving the Measurement of Consumer Expenditures,” University of Chicago Press, 2014,
pp. 308-346. 5, 18

Kolsrud, Jonas, Camille Landais, and Johannes Spinnewijn, “Studying consumption patterns using

registry data: lessons from Swedish administrative data,” Working Paper, 2017. 3, 5, 18, 21, 50

_, _, Peter Nilsson, and Johannes Spinnewijn, “The optimal timing of unemployment benefits:
Theory and evidence from Sweden,” American Economic Review, 2018, 108 (4-5), 985-1033. 4,
7, 19, 21, 31, 37, 39, 64, 80, 81

Kreiner, Claus Thustrup, Seren Leth-Petersen, and Peer Ebbesen Skov, “Tax Reforms and In-
tertemporal Shifting of Wage Income: Evidence from Danish Monthly Payroll Records,” Ameri-
can Economic Journal: Economic Policy, 2016, 8 (3), 233-257. 5

Krueger, Alan B. and Bruce D. Meyer, “Labor Supply Effects of Social Insurance,” Handbook of
Public Economics, Elsevier 2002. 2

Landais, Camille, “Assessing the welfare effects of unemployment benefits using the regression kink
design,” American Economic Journal: Economic Policy, 2015, 7 (4), 243-278. 2, 4, 15, 29, 61

_ and Johannes Spinnewijn, “Online Appendix to The Value of Unemployment Insurance,” http:
//econ.lse.ac.uk/staff/clandais/cgi-bin/Articles/valueUIl_onlineappendix.pdf
2020. 11

_, Arash Nekoei, Peter Nilsson, David Seim, and Johannes Spinnewijn, “Risk-based selection in
unemployment insurance: Evidence and implications,” CEPR Discussion Paper, 2017, (12364).
4,18, 19, 34, 35

Low, Hamish and Luigi Pistaferri, “Disability Insurance and the Dynamics of the Incentive Insur-
ance Trade-Off,” American Economic Review, October 2015, 105 (10), 2986-3029. 5

_, Costas Meghir, Luigi Pistaferri, and Alessandra Voena, “Marriage, Labor Supply and the Dy-
namics of the Social Safety Net,” Working Paper 24356, National Bureau of Economic Research
February 2018. 5

42


http://econ.lse.ac.uk/staff/clandais/cgi-bin/Articles/valueUI_onlineappendix.pdf
http://econ.lse.ac.uk/staff/clandais/cgi-bin/Articles/valueUI_onlineappendix.pdf

Maggio, Marco Di, Amir Kermani, and Kaveh Majlesi, “Stock Market Returns and Consumption,”
Working Paper 24262, National Bureau of Economic Research January 2018. 5

Mossin, Jan, “Aspects of rational insurance purchasing,” Journal of Political Economy, 1968, 76
(4), 553-568. 14

Mueller, Andreas I, Johannes Spinnewijn, and Giorgio Topa, “Job Seekers’ Perceptions and Em-
ployment Prospects: Heterogeneity, Duration Dependence and Bias,” Working Paper 25294,
National Bureau of Economic Research November 2018. 36

Nakamura, Emi and Jén Steinsson, “Identification in Macroeconomics,” The Journal of Economic
Perspectives, 2018, 32 (3), 59-86. 5

Parker, Jonathan A, Nicholas S Souleles, David S Johnson, and Robert McClelland, “Consumer
spending and the economic stimulus payments of 2008,” American Economic Review, 2013, 103
(6), 2530-53. 32

Schmieder, Johannes F and Till Von Wachter, “The effects of unemployment insurance benefits:
New evidence and interpretation,” Annual Review of Economics, 2016, 8, 547-581. 2, 37

Shimer, Robert and Ivan Werning, “Reservation Wages and Unemployment Insurance,” The Quar-
terly Journal of Economics, 2007, 122 (3), 1145-1185. 4

Spinnewijn, Johannes, “Unemployed but Optimistic: Optimal Insurance Design with Biased Be-
liefs,” Journal of the European Economic Association, 2015, 13 (1), 130-167. 11, 16, 35

_, “Heterogeneity, Demand for Insurance and Adverse Selection,” American Economic Journal:
Economic Policy, 2017, 9 (1), 308-343. 5

Stephens, Melvin, “The Long-Run Consumption Effects Of Earnings Shocks,” The Review of Eco-
nomics and Statistics, February 2001, 83 (1), 28-36. 4

Sydnor, Justin, “(Over)insuring Modest Risks,” American Economic Journal: Applied Economics,
October 2010, 2 (4), 177-99. 35

43



Figures

FIGURE 1: ESTIMATED CONSUMPTION DYNAMICS AROUND START OF
UNEMPLOYMENT SPELL
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Notes: The figure reports event study estimates of household annual consumption around the time when a household
member loses her job. Coefficients and confidence intervals come from specification (30) run on the sample of treated
individuals and a control group of individuals obtained from nearest-neighbor matching on pre-event characteristics.
All point estimates are expressed as a fraction of average total household consumption as of event year -1. We restrict
the sample to individuals aged 25 to 55, who are eligible for any form of UI at the time of the event and who are
unemployed in December of the year in which they lose their job for the first time. We also report on the graph
an estimate of the drop in flow consumption at unemployment AC/C estimated using the parametric approach of
specification (20) We convert this estimate of AC//C into a measure of the MRS, following the standard version of the
consumption-based implementation, which is to assume that third and higher order terms of the utility function are
negligible and that there is no state dependent utility. We report the corresponding MRS for three different values
of risk-aversion 7. See text for details.
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FIGURE 2: IDENTIFYING VARIATION IN LOCAL TRANSFERS

A. Residual Variation B. Residual Variation
By Number of Kids By Age of Kids

Diff in Social Aid b/w Diff in Social Aid b/w
23 vs 2 Children Youngest 4-6yo vs 11-15y0
SEK '000s SEK '000s

=(10,17] =(10,17]

C. Residual Variation D. Residual Variation
By Income Level Over Time
Diff in Social Aid b/w Change in residualized
Bottom vs. 2™ Income Quintile Social aid, 2000-2007
SEK '000s SEK '000s

=(10,17] =(10,17]

I e
Lty
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Notes: The Figure provides evidence of the variation in the way Swedish municipalities set local welfare transfers (“social bidrag”). By law,
transfers are functions of characteristics V, which include the number of dependents, the age of the dependent children, the liquid assets and
income of the household: Byt = > p ‘rﬁn . Vili. Municipalities are free to set T7knt as they see fit. To visualize how 7% differs across municipalities,
we fix time in year 2006, and residualize welfare transfers using specification:

Bim =S i Vi +7°vF 4+ B,
7k

‘We then plot E[Bim|Vk = Uk] — E[Bim|Vk = v,k] for each municipality m. Differences in this statistics across municipalities reflect the fact that
7% is set differently across municipalities. Panel A maps differences inj'Ch“dTE", the generosity of B as a function of the number of dependent
children. The map shows the difference in average residual benefits Bj;,,+ in thousands of SEK for a household with 2 children vs 3 or more
children. Panel B shows variation in 7%9¢, i.e. how B varies with the age of dependent children. It shows the difference in average residual benefits
Bjy, for household with similar structure and number of dependents, whose youngest child is between 4 to 6 years old versus 11 to 15 years old.
Panel C illustrates variation in the income phase-out rate 7¥. It plots the difference in average residual benefits B;,, for household with income
in the bottom quintile vs the second quintile of the household income distribution. Panel D plots the growth rate of residualized transfers Bj,,¢
between 2000 and 2007 across municipalities. See text for details.



FI1GURE 3: RELATIONSHIP BETWEEN FIRST-DIFFERENCE IN RESIDUAL
LocAL TRANSFERS AND FIRST-DIFFERENCE IN CONSUMPTION BY
EMPLOYMENT STATUS
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Notes: The graph is a bin-scatter plot of the relationship between the first-difference in residualized transfers
Bim: and the first-difference in annual household consumption, splitting the sample between households prior to the
unemployment shock and households who experience unemployment in year t. The sample is the same as the one
used for the CB approach in section 5 above (i.e. the sample contains only individuals who are becoming unemployed
at some point, and are observed either employed or unemployed). The variable Bimt is the residual from a regression
of a household local welfare transfers B;,,: on the vector of households characteristics V¢, plus time and municipality
fixed effects. We winsorize the first-difference in household consumption, omitting the top and bottom 5% of AC;m:.
The graph shows a positive and quite linear relationship between consumption and transfers, indicative of a relatively
large marginal propensity to consume out of transfers for both groups. The graph also displays a significantly steeper
slope for the households in the unemployed group than for the households in the employed group, suggesting a
significantly higher MPC for the former group compared to the latter.
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FIGURE 4: REGRESSION KINK DESIGN: EFFECT OF Ul BENEFITS
VARIATION ON CONSUMPTION AT UNEMPLOYMENT

A. Ul Benefit Replacement Rate

.81

751
[0
(o))
©
2
ks
5 7]
©
©
2
P .65 1
g
c
[0
M

.61
.55
T T T T T T T T
500 600 700 800 900 1000 1100 1200
Daily wage (SEK)
B. Consumption Drop at Unemployment

-.06 o
- o
..5 o (o)} OO (o]
© Mu
2 o o o
% -.08 ° o o
c
k)
= o
E 14
%)
C
o
o
ke
o
e
8 -12+
>
o
N
£
S MPC
2 4] 63 (.16)

500 600 700 800 900 1000 1100 1200

Daily Wage (SEK)

Notes: The Figure presents our RK design and main result. The design relies on the presence of a cap in Ul benefits: the
replacement rate is 80% of previous daily wage, up to a cap, when daily wages = 850SEK. Panel A plots, in our main sample
over the period 2002 to 2007, a binscatter of the relationship between the daily wage and the average replacement rate. The
latter is computed as the average benefit received during unemployment from the IAF data divided by the daily wage. The
graph displays a clear kink at w = 850SFE K, with the replacement rate declining sharply, as benefits are capped. We use this
kinked relationship and treat it as a fuzzy RKD around the 850SEK threshold. Panel B plots the average drop in consumption
AC; at unemployment residualized on a set of dummies for the number of months spent unemployed M; and the vector of
characteristics X which includes year, age gender, education, region, family structure, and industry fixed effects. We scale
consumption change by the average consumption in the year prior to unemployment in each bin. The graph shows evidence of
a significant non-linearity in the relationship between daily wage and the consumption drop at unemployment. We also report

on the panel our baseline RK estimates, using a bandwidth of 300, of the M PC = ﬁi = .63 (.16).




FIGURE 5: NON-PARAMETRIC AND PARAMETRIC RP ESTIMATION

A. Expected Price vs. Insurance Coverage
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Notes: Panel A shows a scatter plot of the average expected price and share buying comprehensive insurance coverage
for workers grouped by cells based on a rich set of observables. The expected price is calculated given the predicted
risk under comprehensive coverage. Panel A of Appendix Figure E-2 shows the same plot using the predicted risk
under basic coverage. The cells are defined by the intersections of 3 income groups, 3 age groups, 5 marital statuses,
20 regions, 9 education levels, 10 industries, 2 genders, 2 union membership statuses, 2 halves of firm level risk, 2
types of layoff histories (ever unemployed and never unemployed), and 2 halves of firm tenure ranks. Cell sizes on the
graph are proportional to the number of individuals within them. Panel B shows the distribution of MRS estimated
under different risk models. The solid line is based on the baseline risk model (see column (1) of Table 3). The long
dashed line is based on the salient risk shifters (see column (2) of Table 3). The short dashed line used the perceived
risk model (see column (3) of Table 3). In contrast with Table 3, the distributions are shown for the baseline sample
of workers experiencing their first recorded unemployment spell between 2002 and 2007, as also used for the CB
and MPC implementation. The full line in Panel A suﬁ@‘imposes the implied demand from the parametric MRS
estimation based on the perceived risk model (see column (3) in Table 3), showing the average share of individuals
predicted to buy comprehensive coverage at different prices.



FIGURE 6: COMPARISON OF MRS ESTIMATES ACROSS DIFFERENT
APPROACHES FOR THE BASELINE SAMPLE

MPC: i RP: \
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Notes: The graph compares the estimates of the MRS from the three different approaches, all implemented for the
same baseline sample of workers. The region shaded in orange represents the range of MRS estimates from the CB
approach, based on a consumption drop of 12.9% and relative risk aversion v € [1;4]. The red line represents the
lower-bound estimate on the MRS from the MPC approach, estimating the state-specific MPCs using the variation
in local transfers. The dashed line shows the distribution of MRS estimated using the RP approach. The MRS
estimation is using the perceived risk model, with the risks estimated under comprehensive Ul coverage (see column
(3) of Table 3. The mean MRS is represented by the vertical dashed line with standard error obtained using the
delta method. The blue bars indicate the non-parametric upper and lower bound on MRS, as discussed in Section
7.1, using the predicted unemployment risk under basic and comprehensive coverage respectively. For comparison,
the area shaded in grey represents a plausible range of moral hazard cost estimates, as discussed in Section 8.
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Tables

TABLE 1: BASELINE SAMPLE: SUMMARY STATISTICS

Mean P10 P50 P90

I. Demographics

Age 37.3 26 37 51
Fraction female 0.42
Fraction with kids 0.51
Fraction with higher education 0.22

II. Income and Wealth, 2003 SEK (K)

Individual Earnings 210.5 74.8 200.6 340.7
Household Disposable Income 323 107.5 265.5 586.7
Household Net wealth 377.4 -257.2 6.4 1348.6
Household Total Debt 420 0 210.2 1063.8
Household Liquid Assets 53.1 0 0 135
Household Consumption 317.6 104.9 247.8 599.7

II1. Unemployment

Duration, days 381.8 89 287 819
Predicted risk of unemployment, days 8.5 3.9 6.4 13
Fraction with comprehensive coverage 0.91

N 164,248

Notes: The Table reports summary statistics for all individuals in our baseline sample in the year prior to their
unemployment spell. Our baseline sample consists of 164,248 individuals experiencing their first recorded unemploy-
ment spells. Individuals must be between age 25-55 at the time of their first unemployment spell, and their first spell
happens between 2002 and 2007. We exclude households where more than one member experiences an unemployment
spell between 2002 and 2007. We compute layoffs from the PES data and exclude quits. We restrict the sample to
individuals who are eligible for any Ul coverage (basic or comprehensive) according to the 6 months work requirement
prior to being laid-off. We further restrict the sample to individuals who are unemployed in December in the year of
being laid off, as this is the month when all other demographics, income, tax and wealth information are observed
and reported in the registry data. Earnings, income, and wealth are all measured in constant 2003 SEK, in the year
prior to the unemployment spell. Household disposable income includes all earnings and income plus all transfers net
of taxes. Liquid assets are total household bank holdings in liquid accounts. Debt is total household debt including
student loans. Consumption is annual total expenditures at the household level from our registry-based measure (see
text and Kolsrud et al. [2017] for details), where we fix composition of the household as of the year prior to being
laid off. Duration of unemployment is the duration of the actual spell. Predicted risk is the measure obtained from
our zero-inflated Poisson model of predicted total number of days spent unemployed in year ¢t based on observables
in year t — 1. See text for details.

50



‘uoryeinduwos dei)sjooq-1o0[q ® pur ‘poyemw-ei[a(] oY) :soydrordde sATjRUISI[R OM) SUISN ‘I0II6 pIepur)s Furpuodseiiod sj1 puer lmmﬁ / ﬁ 09 renbo
st ‘() enuLIO} SUIMOT[O] ‘YDIYM ‘YN 9Y) UO PUNOoq Iomo] o1} I0J ajet)se o jiodol osfe am ‘suorjesyroads [[e 10 )Xo} ureur o) Ul paplaoid are suoryesyoads
JUOILPIP 92 10 S[Ie)9(] "9[qe]} 91 JO WO0110q Y]} I8 P2IRIIPUI SB ‘SIoJSURI) [BDO[ Ul SUOIIRLIRA JO SUOISUSWIP Ie[noried UmOp INYs 01 UOIJRZI[RNPISOL 9} Ul S[OIJU0D
[euonyippe Surppe £q ouop ST ST, *,L OYads WOl Suruwo)s UOIeLIEA JO $92IN0S SUIIO[dxs 09 S)NSAI INO JO ANATYISUSS oY[} 2I0TdX oM ‘9[qe) O} JO IOPUTRTIAT B}
U] "owi) I9AO SS[IPAYPS A} Ul SULIOJAI [BDO] SE [[aM Sk i [[ 10§ ‘'L WOl JUla)s uoljelres sjiojdxe uoryezi[enplsal sy, 's309e pexy Ajfedorunu pue reak snid
A SOIISLI9IORIRYD JO I0100A 91} UO SIOJSURI} oIeJ[oM [BIO] OZI[NPISAI oM UM ‘Uorjedyroads aurjaseq Ino 0} spuodsaliod (1) UWN[O)) 'SOOUSISYIP-ISIY Ul PIJRUIISO
(z9) uoryeoymads woxy ‘*1f + 21/ pakojduweun ueym pue °7/ pofojdure uLYM sIOJsURI} [€D0] JO MO DHJN Y} 10§ symsor 1o sproder o[qey oy, 'L SO[NPaYPS A}
Ul SOOUSISJIP WO} SAWI0D YR} P[OYISNOY uryjim Ajpedorunur UMM sIoJsuel) Ul uoljerres sjordxe uorjeoyiyuep] *(pedojduroun 10 pekojduro Io1[)Io PoAIasqo oIe
pue ‘quiod owros je pefojduroun JurUION9q dIe OYM S[NPIAIPUT A[UO sulejuod ojduwes oY) '9°1) 9A0qe ¢ UOIJIas wolf yoroidde ) oY) ul oures oY) st o[dures oy J,

‘podojdwroun uweym pue pofojdue USUYM SI9JSURI) dIRJ[OM [RJO[ UI UOIJRLIRA JO INO awnsuod 0} Aysuodord peursrewr ay) jo sejewr)se sprodar s[qey, o], :S9)0N

€200 €200 ¢z0°0 120°0 7200 920°0 920°0 paxenbs-y poysulpy
€968 €968 €L968 €968 €968 €L968 €968 SUOI)RAIIS ()

X g AypedoIuniy X Ieag X [I[ROA\

X A Aedoiunjy X Ieox X owWOOU[

X X X A Ledorungy X Ieax

X X dA Ayedoruny X Priys a8e 23 #

X X A Lredomumpy x odAy Aqrureq

HA Aredorunyy x qiresp

X X A Anpedomunpy x owoouf

X X X X X X X 4 Aypedorungy

X X X X X X X A
‘UOT)RZI[RNPISOY

(002") (181°) (812°0) (9¢T°0) (112°0) (¥02°0) (812°0) (dexrysyooq) HS

(8¢€z’) (¥ee) (292°0) (861°0) (¥52°0) (8¥2°0) (292°0) (potyour ePp) HS
08h'T LLeT 96G°T GT'T 08G'T 8TG'T 16S°T SYIN UO punog Iomory

110 A0l 100°0 ¥220 2000 2000 100°0 TDd W = "D N 39T, onpea-d
[zoc26v]  [0gsosy] (86926 [c0g TOF]  [0L67°89%] [F6S V6T [10900¢] 1D %S6
60G° 00g° L¥S0 ¥Sh0 6150 G0 1660 juowfopduroun )N
lcov28¢] [ogvege]  [pov‘see’] [8FVLLe]  [L¥v0ose]  [gL¥cor]  [89%‘z0v ] 1D %G6
19 11 1€7°0 e1v°0 170 6£7°0 GeT 0 juowrdordure ) JIN

(L)

(9)

()

(¥)

(€)

(c)

(1)

uo1ydwnsuo,) POYISNOF] UT 9OUIDYI(] ISIT

SNLVLS LNHWNAOTAINEN()
AY SHHASNVY T, HIVATIA TVOOT 40 LN HNNSNOY) OL ALISNHdOYd TVNIDUVIN ¢ dT1dV],

51



‘¢-n] 231 ul pajiodea sisA[eue Ajue8019901 oYY 10J pasn sI uorjeoyweds Sy, *(Q]) UWN[OD Ul PIPN[OUL ST S[RNPIAIPUL PIISI[UD [[B UO S90I0] POULIY
ystpamg oy} Aq paiejsturupe A)jiqe aA1IuS0d Jo ainseowr e ‘A[reur -eoe[d 003 qol ur oSuerd e YOIYM Ul sIedk 0} PIJOLIISal IoyIng st ojdures o) (§) UWIN[OD UJ
‘porrad 2,00g-200g Y3 ut jutod owos ye qol ur o3ueyd e peoustiadxe Jey) s[enplalpur o} ojdures oy} s10LI9s1 (§) UWN[O)) 7 PUR | — 7 SIROA UMD SIOTOYD [[) UT
ooue)sisiod 10 AwWunp & sepnyoul (L) UWN[Oy) *SedIOYD [[) Ul BIJISUI 10 JUNOIOR O} SIATJRUII[ 901} Juasaid () 01 (1) suwm[oy) ‘T — 7 Ul SWOOUl JO so[Ijrenb yiim
PpajorIaqul ST I Jo @o1d pajdadxe o) (9) uwmnod U *(g) UWN[OD UT Pappe oIk $109]jo PaxI,] AI1ISNPU] pue UOISY ‘[9POU 01070 oY) Ul (1qap [e)0) pue sIuIp[oy
jueq ‘)[ROM JOU) SO[RLIRA [RIDURUY JO SO[I0OP SPpPe () UWIN[o)) ‘[opoul YSLI poaredlad o1} SUISN UOIIRUIISS o1} JO SH09YD AIAlisuas Ioypiny uiopted (1) 03 (¥)
summo)) (1-3 2m3rg xipuaddy oes) d oo1id pejoadxe oty Surpenores arojoq ‘(& — *r)9z + L = *x ‘suorydesredstuu ysur a[qrsne[d I0] junodoe o} pajsnlpe nq
‘[opour auraseq a1} Iopun pagorpard ST YSLI oY) ‘ST Y], [OPOUI YSLI paatedtad a1} sesn (g) sumnjoy) "ysi1 jusmiojduroun 301paid 09 SIOYIYS NSLI Juales ATUo sosn ()
uwn[oy) ‘f UWOI00G Ul PISSNOSIP Sk ‘[opOou YSLI oUI[ese( o1} Sosn (]) UWN[0)) 'S[OPOW YSLI JUSISJIP I0] sojeuInIso o) moys (g) 03 (1) uwmio)) .nhk = ("X)SYW
Se poje[NORD ULY) ST [BRNPIAIPUL [Des 10] SYIN UL, "'SYIA JO suornquisip Surpuodseiiod o) Jo sjuewowt j10dal osfe spoued oy, *(6) pue (8) suwnjoo ur 1deoxe
‘uoryendod aI1jus 9y} UO PdIRUIIISS SI [9POWL 210D 9Y ], ‘98RISA0D JISR( JIapun pajdIipald YSLI SUISN SUOIjewI)se swes o) uo syiodal § s[qe], xipueddy -o3eIeA0D

aatsuayoxduos Tepun pajorpald st su oy, "0 < #3 + (¥7)dL — g#x ‘[opour 9010y IeaUl] oY) SUISN UOISSaISaI 1180] © Wolf sejewl)se sp1odal o[qe) oy ], :S9JON

e 6€°€ €0'e 70'€ g go'€ A €0'e L8°€ oLV 106
90°'¢ 60°€ 9.°¢ V.'C oLe AL 16C €L°¢ ev'e ¥ G2
G8'C 99°C €T e 69°C 65°C 7'C €€ 18°C 16°¢ 1308
88'T S0'C 98'T 81 66T e8'1 €L1 81 €Ll el GG
11 88°0 L6°0 68°0 16°0 ¢80 L8°0 68°0 70 16°0 10T
LEC RET JAN AN 16C 6€°C At €1 €V'e ere eI\
uonnqrsiq SYIN
00T'298 T8€°L6 9TE'0TE ¥65'CS0'T ¥62°CS0'T FIEFEO'T ¥6ETS0'T ¥63'TSO'T  THR'GOT'T ¥63°CS0°T SUOT}RAIDS( ()
X Aiqe aATyTuSo))
X 9OUIISISIDJ 9210 TN
X . A1)sSnpuj pur UOISoY
X X S9[qelIeA Telourul]
(210°0)
€00'T- dof,
(110°0)
¢LG 0 ﬁnm
(200°0)
VI 1- @:N
(1800°0) o[IIENy) Suoou]
VLV - woyjoq
(2000)  (v20°0) (€10°0)  (900°0) (900'0)  (9000)  (9000)  (¥00°0)  (¥00°0)
LYT'T- L¥6°0-  FIT'T-  L6T'T- ¢80T~ QLT'T- c1- 606°0- 70L0- (L) eotad uo yuemLL0))
NSTY POATIDIDJ JuoI[RS ouleseq

(o1) (6) (8) (L) (9) () (¥) (€) (2) (1)

NOLLAGIMLSI(] SYN dAITdIN] 29 NOILVINLLSH TddOJN dOIOH)) AONVUNSN] ¢ dT1dV.],

52



Proof of Lemma 1: Assuming an interior optimum for the consumption choice in each state,

we have
8'03 (CSa xs) _ avs (057 l's)

Oc =P oz '

Now, by substituting x5 = ps [cs — ys] in the optimality condition, we obtain

avs (Cs,Ps [Cs - ys]) 81}3 (CSaps [Cs - ys])
Oc +bs ox

=0,
and by implicit differentiation,

0?vg (cs, T5)

2ps
tep o0xdc

0?v; (cs, T5)
o2 + (ps)

0%v; (cs, T5)
2 S Sy S
0332] de.—
I: 82v8 (057«Ts) 282U5 (Cs,l’s)

Vs (G Ts) I Ys\Css)

Ox0c (ps) 0x2 dys = 0.

Assuming separability in preferences, and using the optimality condition to substitute for ps, we

obtain
8 S Sy S 8 S Sy S
0%v, (cs,xs) B %8%5 (cs,xs) de. — %8%5 (0571’s)d —0
802 pS 3?)3(03,963) 8x2 Cs ps 87}5(0373’35) 8.%'2 yS frg
ox ox

and thus

deg DsOY

dys 0§+ pso?’

_ 0%vs(cs,xs)/0c? _ O%vs(cs,ws) /0>
Where O'g = —W and O'g: = W Hence,
des/d o€
P, = s/dYs s (25)

1 —dcs/dys oF

Putting this together for both states, we get the expression in Lemma 1.

Proof of Lemma 2: Assuming an interior optimum for the consumption choice in each state,

we have
Ovs (Cs, Ts5) 0vs (cs, Ts)

Oc P Ox
Putting this together for both state, this immediately implieas

8'Uu(cu75cu) 8vu(Cu7xu)

9 _Pu T or
Doelceds) . X Bvelceme) | (26)
QelCesTe)  pe  VelCele)

oc ox
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ONLINE APPENDIX - The Value of Unemployment Insurance

Appendix A Technical Appendix

This technical appendix provides the Taylor expansion underlying the CB approach and proofs of
the Lemmas underlying the MPC approach in the static and dynamic model. We also set up the
model extensions referred to in Section 3 and demonstrate the robustness of the MPC and RP

approach in more detail.

A.1 Proofs and Derivations

Taylor expansion: A Taylor expansion of the marginal consumption utility when unemployed

Ovy /Oc around (ce, x.) gives

vy (Cus Tu) _ Oy (Ce,Te) 0%y (Cey xe) B 0%y (Cey xe)

Oc Oc Oc? [ee = cul Ocozx e

— Ty] + ...

where the omitted higher-order terms depend on third- and higher-order derivatives of the utility
function. Assuming that preferences are separable in consumption and resources (9%v; (¢, z) / (9cdz) =

0), we can approximate

Ovy, (Cuyl'u) ~ vy, (Cevxe) _ aQUu <667 xe) [C _c ]
dc dc dc? ©
Ovy (Ce,e) 0%y (ce,e) 92ve(cCe,xe)
_ dve (C@’xe) Oc - Oc? Oc? [C —e ]
B Oc Ove (Ce,Te) 02v¢ (Ce,e) OVe(Ce,me) L€ u
Oc Oc? Oc
. Ovs(c,x ov(ec,x 82v(c,xz)/c? .
Using a(c ) = 05 gc ) and 0 = —W, we obtain
8vu(cu,xu) 90
Jc ~ ‘u c _
oo = 21+ 0°[ce —cul -
Oc €

This proves the approximation in equation (13) and simplifies to equation (6) for 65 = 6.

Proof of Lemma 1: Assuming an interior optimum for the consumption choice in each state,

we have
87}3 (657 xs) _ 87)5 (057 xs)

Oc = P ox

Now, by substituting x5 = ps [cs — ys] in the optimality condition, we obtain

avs (637178 [Cs - ys]) 87}8 (657]75 [Cs - ys])
Oc +bs Oz

o4



and by implicit differentiation,

0?vs (cs, m4)

2
+ 2P o0xdc

0?vs (cs, m5)
o2 + (ps)

0?vs (cs, T5)
20 Us Gy Ts) | 0
92 ]dcS

dxdc (ps) 0z dys =0.

Assuming separability in preferences, and using the optimality condition to substitute for ps, we

obtain
8 S Sy S a S Syls
0%v, (cs,xs) B %8203 (cs,s) de. — %821}3 (cs,xs)d _0
ac2 SOuslcows) O T Pshulcon) T gz BT
ox oz

and thus

des  psog

dys 05+ pso?’

_ 321’3(%@3)/302 _ 821)5(03@3)/8332
Where O'g = —W and O';E = W HenC@,
des/d ot
po = des/dys o5 (27)

1 —deg/dys 0

Putting this together for both states, we get the expression in Lemma 1.

Proof of Lemma 2: Assuming an interior optimum for the consumption choice in each state,

we have
Ovs (cs, ) Ovs (cs, T5)

oc b Ox
Putting this together for both state, this immediately implieas

avu(cuyxu) 8’L)u(cu,$u)

Jdc — @ oz (28)
a'Ue(CeJ?e) Pe 8Ue(ce7$e) ’

dc ozr

Derivation of MRS and MPC for Dynamic Application: At an interior optimum, the

first-order condition with respect to consumption equals,

0vs(Cst)

e = BRs,t [frqui,t-kl(AS,t-&-l) + (1 - 7}8)‘/;1:-5-1(143,#1)]-

As we assume separability between the consumption decision and job search behavior, we can

fully ignore the latter. Using V{,(A;) = Ovs (cs¢) /Oc, the optimal consumption decision can be
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re-written as an Euler equation,

avs(cs,t) _ - avu(cu,t+1) ~ 8ve(ce,t+1)
de PR | s Oc +(1=7) oc ’

highlighting the trade-off between consumption today and consumption in the future, where R,
determines the rate at which consumption in state s at time ¢ can be substituted for consumption
at time ¢t + 1. The MRS can be written as

Qonlent) R, Bu(VEy 1 (Aup))

aveégie,t) Re’t Ee(‘/gl7t+1(Ae,t+1)) '

As we discuss in the paper, conditional on the same history, the marginal cost of using future assets
to increase consumption today is generally expected to be higher when unemployed than when
employed, Ey (V3,1 (Aut+1)) > Ee(Vi; 1 (Aett1)). First, given lower current income, a worker
will draw down their assets more when she is unemployed than when employed, A, 11 < Aei+1-
Second, future income is expected to be lower too when unemployed and may be so permanently.
Both forces increase the marginal continuation value at t+1 when unemployed rather than employed
at t. To clarify this further, consider a worker becoming unemployed at time t in two extreme cases.
In the first case, job loss implies a transitory shock in income from 7. to y, that only lasts for one
period, but the expected path of future earnings is the same. In the second case, job loss implies
a permanent shock in income from . to ¥,. In the first case, the marginal value of assets at t + 1
is higher, because the worker will have used some of his or her assets in ¢. In the second case,
the worker will not use any assets at ¢ but reduce his or her consumption in accordance with the
permanent drop in income. However, the marginal value of assets at ¢ + 1 is higher because of the
decrease in permanent income. In both cases, the MPC approach will only pick up the difference
in interest rates faced when unemployed vs. employed. In both cases, this price may will be higher
when unemployed, because the unemployed will have depleted more of her assets in the former case
or because she faces tighter borrowing constraints given the drop in future earnings in the latter
case.

We verify that we get the same formula for the MPC in this model. From implicit differentiation

of the Euler condition, we get

dAsiy1 vg(csit)
dys,t ,BRs,tEs [Vglft+1(As7t+1)] + Ug’(cs,t)/R&t .

And from the budget constraint we know,

dcs,t -1 1 dAs,tJrl

dys,t Rs,t dys,t
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Hence,

dcs,

dyor _n <Es[ 5/,,t+1(As,t+1)]/v;’(cs,t)>
T dess 7t .
1 - % ’ E; [Vél,t+1(As,t+1)] vg(cs,t)

Derivation of Empirical Test: We provide the derivation underlying the empirical test. We

allow for state-dependence in consumption preferences and expenditures and resource preferences:
Vs (Cs, ) = 050 (cs — ¢s) — O5h (xs) -
By implicit differentiation of the first-order condition,
O5v'(cs — ¢s) — psOSh (ps [cs — ys]) =0,

we get

(050" (cs — ¢s) — p2O=n" (zs5)] Ac + p20°h (z5) Ay
+ U/(CS - (Z)S)AQC - egvﬂ(cs - ¢S)A¢ - psh/ (xs) AT =0.

The change in consumption when becoming unemployed depends on the difference in income, but
also on the difference in state-specific preferences and expenditures. Note that we ignore the change
in prices, which naturally has a negligible effect on consumption if the substitution and income effect
of a change in prices is similar. Re-arranging this condition and using the characterization of the
MPC,

des —p305h" (x) 1
dys 0" (cs — ¢s) — p2OZH" (zs) 1+ p;’;x ’
we obtain
deg des | [AOC v (es — ¢s) des 1 b (z5) AG”
Ac = A 1— Ap| — = 2 \0s) =7
¢ dys v [ dys:| [ 95 _U”(Cs - ¢S) + A dys ps I (-Ts) 9?

Ignoring state-dependence in resource preferences, we get expression (14) in the main text.

A.2 MPC Approach: Robustness

We consider extensions of our stylized model and study the robustness of the MPC approach.

State-specific Expenditures We can introduce state-specific expenditures, like work or job
search-related expenditures, by requiring individuals to purchase an exogenous amount of consump-

tion ¢ in any given state s. The setup is as follows,

1
max us(cs — ¢s) — vs(Ts) s.b. cs + ds = ys + p—ws for s € {e,u}.

Cs,Ts s
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Optimality is characterized by,
UIS(CS - ¢s) = ps'U;(-Ts)a

which by implicit differentiation leads to the same expression for the MPC,

des 1 1

dys - 1 u’s’(Cs*gbs) = 1+ 105"

p: v{(=s) ps 0%

In this model, state-specific expenditures will affect the observed consumption drop Acs between
employment and unemployment, while only the drop in net consumption A [cs — ¢s] is relevant for
the MRS. The ratio of MPC odds ratios, however, still identifies the relative prices and bounds the
MRS as in our stylized model,

Ompc Lﬁ avu(cu,mu)

_ u o Oy,

MRS = Gimge X o5 X guray
e Oze

Home Production Another reason for the measurement or utility of expenditures to be
state-specific is that the way expenditures convert into utility-relevant consumption depends on
the state. Examples are the substitution towards home production and lower shopping prices when
more time is available. In both cases, a given level of expenditures provides more utility. We can

model this as follows,

1
max us(nscs) — vs(xs) s.t. cs =ys + p—:cs for s € {e,u},
Cs,Tg S

where cs are the observed expenditures and 7 scales the expenditures into utility-relevant con-

sumption. Optimality is now characterized by

p
u/s(nsCS) = fv;(xs),

S

from which we can derive,

des 1 B 1
SR (L men
dys  1-Tly L+ LG

The MPC depends on the state-specific consumption scalar n. The marginal propensity to spend
out of income is smaller when consumption is cheaper, either because of the low price of increasing
resources or because of the low price of the consumption goods. The state-specific prices will affect
the observed drop in expenditures Acs; between employment and unemployment, while it is the
drop in consumption A [nscg] that is relevant for the MRS. The ratio of the MPC odds ratios,

however, still identifies the relative prices and bounds the MRS as defined in our stylized model,

e Ty Ovulcu,Tu)

e A L

MRS = O X 58 X Goleea
Ug 8$5
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However, we should account for the fact that the return to a krona is different when unemployed
vs. employed and scale the marginal rate of substitution to determine the value of a krona when
unemployed vs. employed. That is, % The MPC ratio is still a lower bound on this object
if ny > ne (and assumptions 0-2 hold), but it may no longer be a lower bound when 7, > 7,,.

Multiple consumption categories To study the robustness of our approach when allowing

for multiple consumption categories, we introduce a second good into our setup:

1
max  us(Cs1) + gs(Cs2) — vs(Ts) st €51+ gsCs2 = ys + —x5 for s € {e,u}.

Cs,1,Cs,2,Ts Ds
We allow the utility function and the relative prices of the consumption goods to be different, but
assume separability to keep expressions tractable. This is also a reduced-form way to think about
expenditures on durable goods, for which the curvature of preferences is smaller as their impact
does not only depend on the current investments, but also on past and future investments, or about
committed expenditures, which affect the prefence curvature over the non-committed expenditures
that can be changed in response to shocks.

Optimality is characterized by

F(cs1,cs2:y) = us(csi) — psvg(pscs1 + PsqsCs2 — psys) = 0,
G(cs15¢5,2;Y) = gh(Cs2) — Psqsvia(PsCsy + PsqsCs,2 — Psys) = 0.

Using implicit differentiation, we find

Fe,, Fy, _pquUg(%) pzvé’(ws)

dCs,l . GCS,Q Gys . g;/(cs,Z) - piq?vg'(xs) pg‘]sv;/(xs)

dys F., F., —p2qsvy () u(cs1) — pavl ()
Gcs,z Gcs,1 9;/(05,2) - pgqgv;/(xS) _pquU;/(ws)

_pﬁqgvg(xs)Z - pgv;/(xs)g;/(cs,2) + pngvgl(xs)Q

_pﬁqgvg’(fﬂs)Q - uls/(CS,l)gg(Cs,Q) + u;’(c&l)pgqgvg(xs) + 9@’(0872)11%”;/(%8) - p;%qgvg’(a:s)Q
1

1— uy (cs,1) + ull (cs,1)q?
pvll () g4 (cs,2)

x
Ps

L4 pal i+ MRST]

o

1

where MRSV = Yalent) (. qis). By symmetry,

o? c1,C2
dcs72 ps?MRSS

dys 1 +ps[% + %MRS?’C?]'
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Therefore,

d[Cs,l + 05,2] _ ps[% + %MRS};I,CQ]
@ys 1+ps[%+%Mngth]'

Hence, while for the CB approach knowing the role of the response for different consumption
categories Ac;/c; is relevant to know which preference parameter to use (e.g., committed expendi-
tures, durable goods), the MPC continues to depend on the state-specific price. The ratio of MPC
odds ratios identifies the price ratio if the curvature of preferences over the consumption goods

relative to the resources used remains constant across states. Translating this into the MRS, we

obtain o)
oZ oZ C1,C2 Ovy (z
mpc - GVulZu)
aps = Qb att T o MBS g
O™ Zh 4 ZL MRSy Quelne)
u u e
. —5€1 —5¢2
The second factor cancels out again for CARA preferences vs(cs) = eXp(fgclcs’l) + exP(,ZCQCs’Q),

assuming q, = ¢e.
It is useful to note that the above implementation uses total consumption expenditures. If we

only observe a partial measure of consumption expenditures, we would have

des 1 PsTs Psog
dys o 0'51 _ Usl
de - ci1,c2 0% T o
1 — s,1 1 -+ pSMRSS ’ ‘csg 1 + Psqs CSQ
dys Os Os

Now the impact of a higher price ps on the measured MPC is smaller, since the opposing effect
through the denominator (unless of course when gs = 1/p;). As a consequence, the ratio of partial
MPC odds ratios would underestimate the price ratio p, /pe and thus provides a weaker lower bound

on the MRS. This indicates that a more comprehensive measure of expenditures is preferable.

Multiple Resources We now extend our model to allow for different means to smooth con-
sumption. We model this in a parsimonious way by making the price of using extra resources
endogenous to the level of resources used, p (z). Workers first use the resources that are avail-
able at the lowest price (relative to its utility costs). That is, p’ () > 0. This also endogenously

introduces p (z,,) > p (ze) as x, > x.. The setup is as follows,

Ts 1
max ug(cs) — vs(Ts) s.t. cs =ys +/ ——dz for s € {e,u},
Cs,Ts 0 p(Z)

where p, (z) > 0. Optimality is characterized by

uls(cs) = p(xs)vg(xs).
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From this and the budget constraint, we derive

1
des =dys + ——dxg,
p(zs)
1 P (xs)
H sds:” sids_ : sid s-
), =) e, — o) 2%

Combining these, we find

P (zs) w(cs)
14 o vz, 1

- 1 ul(cs) | wh(car/(zs) I ot )
dys 1 - p(zs)2 v (zs) + v (zs)p(zs)2 L+ p(xs) oT+eb” /.ZCS

where " = %xs. This shows that the MPC reveals the price of the resource used at the

margin, but also depends on the curvature in preferences and any potential changes in prices when

changing the resources used. Translating this into the MRS, we get

ompe of el Jxe vy (zu)
c oz

MRS = —— % ¢ X u_

RS O;npc 0'54‘5571/1'1; 8’Ue(me)
af Oxe

When the local change in price is small or 2" /x, > €l)” /z,,, the same assumptions as in Proposition
1 imply that the the ratio of MPC odds ratios provides a lower bound on the MRS. This clearly
holds when the price elasticity is constant.

A further extension could be to consider multiple resources in the dynamic extension, where to
smooth consumption the resources used at the margin can be devoted ex ante, contemporaneously
or from the future. While in principle this does not need to be distinguished, the means that
are used to smooth consumption in response to job loss can still guide the implementation of the
MPC. For example, the MPC approach can account for the use of precautionary means, but this
would require using anticipated variation in state-contingent income so that workers can adjust
precautionary means in response. Similarly, if the relevant margin is intertemporal, we would need
transitory variation in income. While, if the relevant margin is contemporaneous, it is sufficient to
have variation in state-contingent income, regardless of whether it is anticipated or transitory. In
practice, there may be a trade-off between finding anticipated and exogenous variation in income,
but this issue becomes less binding if the relevant margins of adjustment are ex post means of

consumption smoothing (e.g., household labour supply, credit).

A.3 Alternative Optimization Approaches

We first present the alternative approach proposed by Chetty [2008] and Landais [2015] in the

context of our model. We assume the following separable preferences:

V=7 (2) vy (Cuy @) + (1 — 7 (2)) ve (Ce, ze) — 2.
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The first-order condition with respect to effort z equals

7' (2) [vy (Cu, Tu) — Ve (e, )] = 1.

Consider now a change in y,. By implicit differentiation of this FOC, we find

vy de, — avuda:u] =0.

7 (2 0 o) = 0 el 4 7 (2) | G — 5

Rewriting this, we get

- / 2 8Uu(cu713u) dcy _ 6’Uu((/‘u,l’u,) dy
(' ()7 | 2oefeted don - Ouufousze) o

dm(z)

dy, 7 (2) [vy (Cu, Tu) — Ve (Ce, Xe)]

From the budget constraint, we have

dx, [dcu 1]
el

dyn, dyu “
From the optimality condition, we also have

Ovy (Cus Tu) 0wy (Cu, )
Ocy = Pu 0z, '

Using these expressions, we can rewrite

2 | Ouy Cu,Tu) dey, vy, Cy y Ty dey,
dm (Z) o B (ﬂ-/ (Z)) |: (Bcu )@ - (gxu ) [dyiu - :| p“:|
dy, 7 (2) [vu (cus Tu) — ve (ce, @e)]
vy Cy Ty Cuy
— (7' ()7 Q) [gden ]

7" (2) [Vu (Cus Tu) — Ve (Cer Te)]

We can do the analogue derivation for y. and we immediately get the expression in the main text:

dTl'(Z) avu(cuyxu) [2% o 1]

dy, Ocy,
dﬂ—(z) o 8U6(067x8) dce )
dye Oce 2dye —1

We can also characterize the alternative approach proposed by Fadlon and Nielsen [2018] and

Hendren [2017] in the context of our model. From the optimality conditions, we have

8’l}u(cu,l’u) 8'Uu(cu7mu)
ey, pu 0Ty

Ove(Ce,ze) De Ove(Cce,ze)

805 Jce

Using the analogue Taylor expansion for %1;"“) as for %’;’m“), as shown in Appendix A.1,
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0%v(c,x) )0z
ov(c,x)/0x

Ovs(c,x) —p Ov(c,x)

assuming again —5- 5.~ and using notation o* = we immediately obtain

8U1L(Cu7$u) p 91-
dcy o~ U 7w z _
ave(ace,:pe) - De 05 [1 + 0o [qu xe“ .
Ce

A.4 RP Approach: Robustness

We show how the RP approach generalizes to a model with a discrete insurance choice.
As discussed in the main text, the marginal impact of extra insurance on the individual’s
expected utility equals
Ovy (Cyyy) 1 OVe (Ceyxe) 1
dV:ﬂ'(Z) u(u U)f—(l—ﬂ'(Z)) 6(67 6)7'
BC pu ac pe
While the individual may change her search behavior z and consumption smoothing behavior x4
in response, the impact on the optimizing individual’s welfare is of second-order importance by the
envelope theorem. Hence, when offered insurance at the margin, an individual will buy this if

Ovy (Cu, o) .
dV >0 < __ Oc > Du % 17%(,2)

Consider now the discrete choice between the securities (z),z!) and (29,22) where Az, =
vl — 29 = —Az, =20 — 2L > 0. So plan 1 provides more coverage than plan 0. The state-specific
prices are still p, and p. respectively.

We can write the welfare gain as the integral over the marginal gains when moving from plan
20 to plan z! at rate dz, = —dz.. For each marginal gain, we can invoke the envelope theorem to
conclude that only the direct impact on the worker’s expected utility will be of first-order. Each
marginal gain, however, will be evaluated at the counterfactual effort and consumption levels the
worker would choose given the intermediate plan (Z,,Z.). Using short-hand notation to denote

these choices, we can write

AV = /x: [w (%) a“‘(gz(“%))plu _(1—7 (&) a%(;z(j))ple] di.

We know the welfare gain is positive for workers who choose plan 1. We can find intermediate

consumption levels ¢, € [¢, (io) , Cu (551)] and ¢ € [ce (5:1) , Ce (fo)], such that

1 1
T | Ove(E) Tu oy . | Ove (@) 1
AV = /wg W(ﬂ?)dIu] “oc p [/mg (1—7T(x))dxu] o
and thus )
Ovu (Cu) (1 -7 (2)dr,  Qvulew 1— 1
o) T pe [Hr(@)di. el T ope w(el)
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Due to moral hazard, the unemployment risk is increasing in coverage and thus highest under plan

x'. Hence,

AV > 0= 7 (z') [/:quiu];—(l—ﬂ(xl)) [/j”Wdiu];zo.

u

So for workers who buy plan 1, we have

:El Vu(Cu T T
fxgu deu Pu 1-(2h)
[rhovle@ gz = pe T (@)

z0 oc

The expected price using the predicted risk under x' provides a lower bound on the ‘average’ MRS
for workers opting for 2. This average MRS captures the ratio of the average marginal utility gain
from increasing consumption when unemployed in moving from low-coverage 2° to high-coverage
z! to the average marginal utility losses from the corresponding decrease in consumption when
employed. The same argument makes that the expected price using the predicted risk under z°
provides an upper bound on the MRS for workers opting for z°.

We also note that we simplified the unemployment risk to be binary. In practice, unemployment
risk is more complex with people differing in their probability of job loss and the time spent
unemployed conditional on job loss. Moreover, the benefits typically depend on the length of the
ongoing unemployment spell. All of this affect the value and thus willingness to buy UI. See also
Kolsrud et al. [2018].
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Appendix B Consumption-Based Approach: Additional Results
& Figures

B.1 Baseline Implementation: Details

FIGURE B-1: CONSUMPTION DYNAMICS AROUND START OF
UNEMPLOYMENT SPELL: TREATED & MATCHED CONTROL HOUSEHOLDS

350000 400000

300000

4 3 2 1 0 1 2 3 4
Years to/from event

250000

——6— treated —>&—— control

Notes: The figure reports the evolution of average household annual consumption in constant SEK2003 around the
time when a household member loses her job. Event time is the time in years relative to the occurrence of the first
job loss. The treatment group is composed of all the households from our baseline sample described in section 4.2
above. Individuals are aged between 25 to 55 at the time of job loss, and eligible for any form of UI at the time
of the event. We introduce a control group that never experiences treatment. This control group is created using
nearest-neighbor matching based on pre-event characteristics. We adopt the following matching strategy. For each
calendar year t, we take all individuals who receive the event in that particular year (E; = t), and find a nearest
neighbor from the sample of all individuals who never receive treatment. Individuals are matched exactly on age,
gender, region of residence in ¢ — 1 (21 cells), level of education in ¢ — 1 (10 cells) and family structure in ¢ — 1 (12
cells), and by propensity score on their number of dependent children in ¢ — 1, 12 industry dummies in ¢ — 1 and
their earnings in t — 1, ¢ — 2 and ¢ — 3. Consumption is annual total household expenditures from our registry-based
measure. The structure of the household is determined as of event year -1 and kept constant throughout event times.
See text for details.
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FIGURE B-2: ESTIMATED DROP IN ANNUAL CONSUMPTION IN YEAR OF
JOB LOSS AS A FUNCTION OF TIME SPENT UNEMPLOYED
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Notes: The graph displays the relationship between the drop in annual household consumption in event year 0 and
the number of months spent unemployed in event year 0. In our sample, in event year 0, individuals are all observed
unemployed in December, but differ in the time in months M; they have spent unemployed in that year. We split
the sample in 6 bins of M;, and estimate specification (30) for each group. The figure reports the estimates Bo / C_4
of the percentage drop in annual consumption in year 0 for each bin of M;. The graph reveals that the relationship
between time spent unemployed in year 0 and the annual drop in consumption in year 0 is indeed very close to being
linear with an intercept equal to zero. This evidence motivates our use of the parametric model of equation (20) to
identify the flow drop in consumption when unemployed ¢, — ¢ from our annual consumption measure. See text for
details.
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B.2 Anticipation

FIGURE B-3: ESTIMATED CHANGE IN PREDICTED UNEMPLOYMENT
RISK AROUND START OF UNEMPLOYMENT SPELL
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Notes: The graph studies how much individual unemployment risk gets revealed through changes in observables in
the years around job loss. It reports estimates from specification (30) where we use as the outcome our measure of
predicted unemployment risk, based on our rich model of observable determinants of unemployment risk in Sweden.
See section 4.2 for details on our predicted risk model. The sample is the same as our sample used for Figure
1. Following Hendren [2017], we can then relate the estimated change in risk prior to job loss to the change in
consumption in the two years prior to job loss estimated from Figure 1, and obtain an alternative measure of the
MRS from anticipatory behaviors alone. We report on the graph our results from this implementation, which gives
a large but very imprecisely estimated MRS, of 2.14.
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B.3 Consumption Smoothing Mechanisms

The granularity of our data enables us to go beyond the standard implementation of the CB
approach, and explore dimensions of consumption expenditure dynamics at unemployment that

reveal further useful information about the value of insurance.

Decomposition of Consumption Smoothing We start by decomposing consumption expen-
ditures of household i in year t into the following five components: earnings of the individual
subject to the unemployment shock (EY), spousal earnings (E;"), all transfers net of taxes paid

(2

(T}t), consumption out of assets (—AA;;), consumption out of debt (AD;),
Cu=Ej+E;"+Ty — AAjy + ADy.

We then use this decomposition to document the respective role of each margin in smoothing
consumption at job loss. For this purpose, we estimate specification (20) replacing consumption by
each component of total household expenditures. In Figure B-4, we report for each component X
the estimate of the change in that component at job loss, scaled by the consumption level prior to
unemployment (%765() Upon unemployment, individuals experience a loss of earnings amounting
to more than 50% 7olf their pre-unemployment household expenditures. Total transfers (including
UI) net of all taxes paid, however, increase massively, an increase equivalent to more than 35%
of pre-unemployment household consumption. The government transfers thus explain most of the
difference between the drop in earnings relative to the drop in consumption.

The response of consumption out of assets and debt is suggestive of the importance of liquidity
and borrowing constraints in explaining consumption dynamics at unemployment. Consumption
out of assets increases at job loss, by about 7% of pre-unemployment consumption on average, and
thus represents a significant source of consumption smoothing. Consumption out of debt, however,
decreases significantly at job loss, by about 5% of pre-unemployment consumption. This implies
that rather than taking out more debt to smooth consumption, on average workers reduce their
consumption from debt when becoming unemployed. On net, the use of assets reduces the drop in
consumption by only 2%. Figure B-4 also reveals the very limited role played by the added worker
effect in our context: the contribution of changes in spousal earnings to consumption smoothing is
almost negligible.

Overall, most of the consumption smoothing is done by transfers, leaving a much more limited
role to the other adjustment margins. This lack of significant additional consumption smoothing
through self-insurance mechanisms could be interpreted as revealing the low value that workers place
on average to getting extra insurance. Yet, one could also interpret this evidence as suggesting that
the price of increasing consumption through self insurance such as spousal labor supply or debt is

particularly large when unemployed.

68



Heterogeneity Prior work has mostly focused on average drops in consumption at unemploy-
ment, due to small sample size in consumption surveys. Our registry-based measure provides the
statistical power for a rich analysis of heterogeneity in consumption drops at unemployment. To
analyse how heterogeneity along some dimension H affects the drop in expenditures at job loss, we
discretize H into bins, and fully interact regressors in specification (20) with bin dummies. We run

the following specification:

N1
Ci=ocitv+Y > Bin-U[Ju=4]-1[H;=hl+>_ Bon- M- 1[Jy = 0] L[H; = h] + i1 (29)
h G=—No h

J#0

13'30)1

—1,h
the drop in consumption at unemployment, when all dimensions H are entered simultaneously

In Figure B-5 we report the estimates of the effect of variation in dimension H on
into specification (29). We focus on demographic characteristics (age, marital status), as well as
characteristics affecting the ability to smooth consumption over the spell (wealth, and portfolio
composition at the start of the spell, UI replacement rate, etc.). All estimates are relative to the
baseline category for each dimension H.*® Results confirm the presence of a substantial amount of
heterogeneity in consumption drops along these observable characteristics, and the importance of
liquidity and borrowing constraints in particular. While the overall level of net wealth itself does
not seem to have much of an effect, the allocation of wealth matters a lot. Indeed, having more
liquid assets is associated with significantly less severe drops, in line with the notion of wealthy
hand-to-mouth consumers in Kaplan and Violante [2014]. Moreover, having more debt at the start
of a spell is associated with larger drops in consumption, with the most severe drop suffered by
the workers who are most indebted. The heterogeneity analysis also confirms the important role
played by transfers in smoothing consumption at unemployment: having a replacement rate below

the maximum of 80% is associated with a significantly larger drop in consumption at job loss.

46Individuals in the baseline group are less than 35 years old at the start of the spell, married and in the bottom
quartile of the wealth, income and debt distribution pre-unemployment. They have no liquid assets at the start of
the spell, but receive a Ul replacement rate of 80%, which is the maximum replacement rate under the comprehensive
coverage.
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FIGURE B-4: DECOMPOSITION OF THE ESTIMATED DROP IN
CONSUMPTION AT UNEMPLOYMENT
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Notes: The graph decomposes the variation in consumption expenditures at unemployment, into the variations of
five different components of total household expenditures: earnings of the individual subject to the unemployment
shock (Ej,u,t), spousal earnings (F; —v.¢), all transfers net of taxes paid (T3), consumption out of assets (—AA;),
consumption out of debt (AD;;). To document the respective role of each margin in smoothing consumption at job
loss, we estimate specification (20) replacing consumption by each component of total household expenditures. We

report on the graph, for each component, the estimate 16%~ﬁ07 of the change in this component at job loss, scaled by
-1

the consumption level prior to unemployment. The figure shows for instance that upon unemployment, individuals
experience a loss of earnings amounting to more than 50% of their pre-unemployment total household expenditures.
See text for details.
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FIGURE B-5: HETEROGENEITY IN ESTIMATED DROP IN CONSUMPTION
AT UNEMPLOYMENT
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Notes: The graph analyzes heterogeneity in consumption drops at unemployment. The figure reports estimates of
the effect of having characteristic H = h on the drop in consumption at unemployment, following specification (29).
Note that all dimensions of heterogeneity are entered simultaneously in the regression. We focus on demographic
characteristics (age, marital status), as well as characteristics affecting the ability to smooth consumption over the
spell (wealth, and portfolio composition at the start of the spell, UI replacement rate, etc.). All estimates are relative
to the baseline category for each dimension. For age, the baseline is being less than 35 at the start of the spell. For
marital status, the baseline is being married. For wealth, income and debt, results are relative to the bottom quartile
of the distribution pre-unemployment. For liquid assets, the baseline is having no liquid assets at the start of the
spell. For UI benefits, the baseline is having a replacement rate of 80%, which is the maximum replacement rate
under the comprehensive coverage. See text for details.
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FIGURE B-6: CHANGE IN CONSUMPTION FOLLOWING JOB L0SS, BY EXPENDITURE CATEGORY

Telecom

Health expenses
Education
—e—|

Housing, elegtricity, water, etc
?__.)’_|

Clothing gnd shoes

Transportakion

Total expendjtures
—o—

Food
- —e—
Inventorieg

Recreation
—-e—
Miscellaneous

—-e—

Alcohol, tobacco, drugs

Restaurant & Hotel

T T

-1 -5 0 5
Change in log consumption

Note: The graph shows estimates and Cls of DiD coefficients, in regressions with HH-level controls.

Log expenditure is averaged pre [-3, -2, -1] and post-event [0, 1, 2, 3]

Control households are created via p-score matching

Notes: The Figure explores how the consumption responses to job loss differ by expenditure category. We use the
HUT consumption survey, and compute the drop in consumption at job loss from an event study specification for
different categories of expenditure observable in the survey. The graph confirms that during unemployment, expen-
ditures that are complement to spending time home actually do go up (housing, telecom, etc.) while expenditures
that are complement to spending time away from home decrease sharply.
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FIGURE B-7: PROBABILITY TO RECEIVE A TRANSFER FROM FAMILY/FRIENDS AROUND JOB
Loss
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Notes: The Figure explores the evolution of the fraction of individuals who report borrowing from family and friends
as a function of time since/until job loss. In the ULF survey, which we matched to our registry data, respondents are
asked whether they borrowed at least 14,000 SEK last year. 5% of respondents indicated that they did borrow at least
14,000 SEK. Then individuals are asked where they borrowed from. Informal transfers are captured by borrowing
from family and friends. We use a control group of individuals who never experience job loss, as in the event study
strategy underlying Figure 1 in the paper. The graph reports the estimated coefficient Bj from the following event
study specification:

Dj; = ac + ar - 1[Treatment = 1] + v + Z Bi - L[ Jit = ] + €4t (30)

J#-1

where D;; is an indicator for borrowing from family and friends in year ¢.
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Appendix C Additional Figures: MPC Approach

FIGURE C-1: AVERAGE RESIDUAL VARIATION IN LOCAL TRANSFERS
CONDITIONAL ON V

Mean residualized local transfers,
by municipality, SEK '000s

m(10,22]

Notes: The Figure provides evidence of the variation in the way Swedish municipalities set local welfare transfers (“social
bidrag”). By law, transfers are functions of characteristics V, which include the number of dependents, the age of the dependent
children, the liquid assets and income of the household: Bjmm: =Y b 7'7’;,5 . Vlﬁ Because of the discretion left to municipalities,
there is, after controlling for characteristics V, a significant amount of variation left in the generosity of local welfare transfers
across municipalities. To provides an illustration of this sizeable variation, we residualize transfers B;,+ received by household ¢
in year t on the vector of observable characteristics V¢, which by law determine B. We include in V;; marital and cohabitation
status of the household head, dummies for the number of adults in the household, dummies for the number of children in
the household and their age, and dummies for the decile of disposable income (excluding local transfers) and for the decile of
net liquid assets of the household. The figure plots the average residualized transfer B, in each municipality over the period
2000-2007. The map shows that there is a large amount of variation in the average residual generosity of welfare transfers
between municipalities. For example, the urban municipalities in Stockholm, Gothenburg or Malmd in the South, but also some
less populated municipalities in the North are significantly more generous.

74



FIGURE C-2: ROBUSTNESS: RELATIONSHIP BETWEEN RESIDUALIZED
TRANSFERS & COVARIATE INDEX OF OBSERVED HETEROGENEITY
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Notes: The Figure probes into the validity of our identifying assumption that the residual variation in welfare
benefits Bimt is orthogonal to the dynamics of household consumption. We use observables characteristics available
in the registry data, that correlate with consumption, and that do not enter the benefit formula of welfare transfers.
We use as covariates: the education level of the household members, the age of the head of the household, the total
amount of real estate wealth of the household, the lagged value of total household debt, and the industry of the head
of the household. We build a covariate index, which is a linear combination of these variables where the coefficients
are obtained by regressing consumption on these covariates. We then test for the presence of a significant correlation
between B’imt and this covariate index. The graph is a binscatter of the relationship between the residual Bimt
obtained from our baseline residualization and the covariate index. Panel A shows this relationship in our whole
sample. Panel B splits the sample by employment status. In each panel, we report the estimated correlation between
the covariate index and Bimt, and find no statistically significant correlation.



FIGURE C-3: DISTRIBUTION OF RESIDUALIZED TRANSFERS

A. Employed State vs Unemployed State
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Notes: Panel A explores whether Bimt is correlated with employment status. We plot the distribution of our baseline
residual variation Bim: by employment status. The figure shows that the distribution of our identifying variation
in welfare transfers is very similar across employment status. This alleviates the concern that the difference in our
MPC estimates while employed and unemployed are simply driven by different distributions of underlying variation
in transfer. Panel B displays the distribution of Bimt, splitting the sample between movers (households who moved
municipality in year t) and stayers. We find no significant correlation between Bime and the probability of moving,
which indicates that our identifying variation in transfers is immune to the bias of selective migration.
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FIGURE C-4: EvVOLUTION OF BENEFITS AND CONSUMPTION AROUND THE TIME OF A LARGE
CHANGE IN AN INDIVIDUAL’S RESIDUALIZED WELFARE TRANSFERS
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Notes: The Figure explores the evolution of benefits and consumption around sudden increases in an individual’s
welfare transfers. We follow an an event study design. We define an event as a year in which the residual transfer Bimt
received by an individual experiences a sudden increase of more than 12,500SEK. The Figure shows the evolution of
benefits (panel A) and of consumption around the time of the event, following an event study specification with year
and individual fixed effects. Both panels A and B suggests that the identifying variation brought about by variation
in residual welfare transfers is not strongly correlated with the past dynamics of individual benefits nor with the
past dynamics of household consumption. We compute an implied MPC corresponding to the estimated change in
consumption in year 0, divided by the estimated change in benefits in year 0. We find an MPC of .456 (.093), which
is very similar to our baseline estimated MPCs in Table 2.
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FIGURE C-5: EVOLUTION OF BENEFITS AND CONSUMPTION AROUND THE TIME OF A LARGE
CHANGE IN AVERAGE RESIDUALIZED WELFARE TRANSFERS AT THE MUNICIPALITY LEVEL
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Notes: The Figure explores the evolution of benefits and consumption around sudden increases in the average
generosity of welfare transfers at the municipal level. We follow an an event study design. We define an event as
a year in which the average residual transfer Bim: in municipality m experiences a sudden increase of more than
12,500SEK. We found 8 municipalities experiencing such events over our sample period. The Figure shows the
evolution of average benefits (panel A) and of average consumption at the municipality level around the time of the
event, following an event study specification with year and municipality fixed effects. The absence of pre-trends in
both panel A and B confirms that the identifying variation brought about by these reforms is not endogenous to the
past dynamics of benefits nor to the past dynamics of consumption.

78



FIGURE C-6: DECOMPOSITION OF CONSUMPTION RESPONSES TO A MARGINAL INCREASE IN
WELFARE TRANSFERS, BY EMPLOYMENT STATUS

A. Employed Individuals
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Notes: The Figure decomposes the response of consumption to a 1SEK increase in welfare benefit payments into
the responses of various components of consumption. We decompose consumption into 5 components:

C =Y + B+ Cpggets T CDebt + CResidual

where Y is total household labor income net of taxes, B are local welfare transfers, Cpqqotg 18 consumption out of
assets, Cpepyt 1S consumption out of debt, and CRegiqual 1S the residual part of consumption not captured by the
previous aggregates, including, among other things, some other transfers or taxes. The Figure reports the estimated
change of each of these consumption components in response to a change in welfare benefits, using our baseline
specification of Table 2 column (1).
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Appendix D Alternative Identification of MPC While Unemployed

We assess the internal validity of our baseline MPC estimates by using an alternative identification
strategy in the same sample to estimate the MPC. For this purpose we take advantage of the
existence of a kink in the Swedish UI benefit schedule. This offers a credible source of exogenous
variation in income that can be exploited in a regression kink design, as discussed in detail in Kolsrud
et al. [2018]. While this source of variation is only valid to identify the MPC in the unemployment
state, it is useful to gauge whether the magnitude of our MPC estimates are sensitive to the

identification strategy chosen in a given sample.

D.1 Identification Strategy: RK Design

In Sweden the schedule of Ul benefits is a kinked function of pre-unemployment earnings. Eligible
workers receive daily unemployment benefits equal to 80% of their daily wage prior to unem-
ployment, up to a cap. Over the period 2002 to 2007, the cap in daily UI benefits was fixed at
680SEK, meaning that the relationship between UI benefits and daily wage w exhibited a kink at
w = 850SEK.*"

We identify the effect of unemployment benefits on consumption using a RK design, taking
advantage of the kink in the schedule of Ul benefits as a function of the daily wage. Our identifying
variation is displayed in Figure 4 panel A, which plots, in our main sample over the period 2002
to 2007, a binscatter of the relationship between the daily wage and the average replacement rate.
The latter is computed as the average benefit received during unemployment from the IAF data
divided by the daily wage.

The graph shows first that the replacement rate is close to exactly 80% on the left hand side.*®
The graph also displays a clear kink at w = 850SE K, with the replacement rate declining sharply,
as benefits are capped. We use this kinked relationship and treat it as a fuzzy RKD around the
850SEK threshold. Our RK estimand of the MPC in the unemployment state is given by:

lim, - dE[AC|w]/dw — lim,+ dE]AC|w]/dw
MPC = — .
lim,,- dE[blw]/dw — lim,+ dE[blw]/dw

(31)

Importantly, the MPC from this RK design is identified out of an anticipated change in state-
contingent income while unemployed, which is the relevant MPC concept from the point of view of
Proposition (1).

We estimate the numerator of the estimand in (31), in the same baseline sample of analysis

used throughout the paper, based on the following RK specification:

AC; =By (w—k)+ 1+ (w—k)- 1w > k| +Z’7j1[Mi =jl+ X'y (32)

4T A daily wage of 850SEK corresponds to about 468USD a week using the average exchange rate over the period
2002 to 2007 of 1SEK ~ 0.11USD.

“®Note that the reason why the replacement rate is a bit below 80% is that some workers have their UI benefits
reduced due to sanctions.
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where AC' is the drop in annual household consumption at unemployment. We control non para-
metrically for the time spent unemployed during the year by adding a set of dummies for the

number of months M; spent in unemployment. We estimate the denominator in (31) using

Abi =m0 (w—K) - (w—k) 1w >k + 3 GID = j]+ X
J

where b; are Ul benefits received.

Our fuzzy RK estimate of the marginal propensity to consume in unemployment is M PC = %
As far as inference is concerned, we provide robust standard errors, bootstrapped standard errors,
as well as a permutation test analysis a la Ganong and Jaeger [2018].

An important assumption of the RK design is the existence of a smooth relationship at the
threshold w = 8505 F K between the assignment variable and any heterogeneity affecting the out-
come. To assess the credibility of this assumption, we conduct two types of analysis (see also
Kolsrud et al. [2018]). First, we focus on the probability density function of the assignment vari-
able, to detect manipulation or lack of smoothness around the kink that could indicate the presence
of selection. Figure D-1 panel A shows that the pdf of daily wage does not exhibit a discontinuity
nor lack of smoothness at the kink, which is confirmed by the results of formal McCrary tests. Sec-
ond, we investigate the presence of potential selection along observable characteristics around the
kink. For this purpose, instead of looking at each characteristics in isolation, we aggregate them in
a covariate index. The index is a linear combination of a vector of characteristics X that correlate
with consumption, which includes age, gender, level of education, region, family type and industry.
The coefficients in the linear combination are obtained from a regression of the outcome variable
AC; on these covariates. In Figure D-1 panel B, we display the relationship between this covariate
index and the assignment variable. The relationship between the index and daily wage appears
smooth around the 850SEK threshold. Yet, formal tests of non-linearity suggest the presence of a
signifiant (although economically small) kink at the threshold. Furthermore, the graph also reveals
some volatility in the index on the right hand side of the threshold. We therefore include the vector
of characteristics X in specification (32) to control for the small lack of smoothness, and increase
precision of our RK MPC estimates. We explore below the sensitivity of our results to the inclusion

of these controls.

D.2 Results

Figure 4 panel B plots the graphical representation of our baseline result. It shows the average
change in consumption AC; between the year the individual is unemployed and the year prior to
the start of the spell by bins of daily wages. For the purpose of the plot, the change in household
consumption AC; is first residualized on a set of dummies for the number of months spent unem-
ployed M; and the vector of characteristics X which includes year, age gender, education, region,
family structure, and industry fixed effects. To make the magnitude of the results interpretable, we

scale consumption change by the average consumption in the year prior to unemployment in each
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bin.

The graph shows evidence of a large non-linearity in the relationship between daily wage and
the consumption drop at unemployment. There is a sharp and significant change in the slope of
this relationship at the 850SEK threshold. We also report on the panel our baseline RK estimates,
using a bandwidth of 300, of the M PC = % = .63 (.16).

This MPC estimate is remarkably similar to our estimates of the MPC while unemployed from

the local transfer variation in Table 2.

Sensitivity Tests We investigate the sensitivity of our estimates of the MPC while unemployed
to our various specification assumptions and implementation choices. We start by analysing the
sensitivity of our MPC estimates to the choice of bandwidth for the RK estimation. Figure D-2
panel A shows that our estimates are very stable across all bandwidth sizes. Our baseline bandwidth
is 300. The optimal bandwidth from Calonico, Cattaneo, & Titiunik (2014) is 244.

Second, we investigate the sensitivity of our MPC estimates to the inclusion of the vector of
controls X. In Figure D-2 panel B, we report how MPC estimates change as we start including
cumulatively the characteristics of vector X in specification (32). The graph shows that the cu-
mulative inclusion of controls has very limited effect on our MPC estimates, which are very stable,
lying between .6 and .7 for all specifications.

Standard errors on our MPC estimate are obtained from a bootstrap procedure. But we also
assessed the sensitivity of our estimates to potential non-linearities in the relationship between
consumption drops and the daily wage. To this effect, we produced placebo estimates at 1,000
placebo kinks and followed a permutation approach to inference a la Ganong and Jaeger [2018].
Our baseline estimate lies in the upper tail of the distribution of these placebo estimates. The
p-value from a one-sided test is .046, indicating that the probability of finding an MPC estimate of
.63 at random in at these placebo kinks is less than 5%. The 95% confidence interval for our MPC

estimate obtained from this permutation procedure is [.459; .673].
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F1GURE D-1: REGRESSION KINK DESIGN: ROBUSTNESS
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Notes: Panel A displays the probability density function of daily wage. We also report on the graph formal McCrary
tests for the existence of a discontinuity nor lack of smoothness at the 850SEK threshold. Panel B investigates the
presence of potential selection along observable characteristics around the kink. For this purpose, we aggregate
observable characteristics into a covariate index. The index is a linear combination of a vector of characteristics X
that correlate with consumption, which includes age, gender, level of education, region, family type and industry. The
coefficients in the linear combination are obtained from a regression of the outcome variable AC; on these covariates.
The panel displays the relationship between this covariate index and the assignment variable. The relationship
between the index and daily wage appears smooth around the 850SEK threshold. Yet, formal tests of non-linearity
suggest the presence of a signifiant (although economically small) kink at the threshold.
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FIGURE D-2: REGRESSION KINK DESIGN: SENSITIVITY
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Notes: The Figure investigates the sensitivity of our estimates of the MPC while unemployed to specification
assumptions and implementation choices. Panel A shows the sensitivity of our MPC estimates to the choice of
bandwidth for the RK estimation. Our baseline bandwidth is 300. The optimal bandwidth from Calonico, Cattaneo,
& Titiunik (2014) is 244. Panel B investigates the sensitivity of our MPC estimates to the inclusion of the vector of
controls X. We report our MPC estimates when including cumulatively the characteristics of vector X in specification
(32). The graph shows that the cumulative inclusion of controls has very limited effect on our MPC estimates, which
are very stable, lying between .6 and .7 for all specifications.
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Appendix E Revealed-Preference Approach: Additional Results
& Figures

FiGURE E-1: REALIZED vS. PERCEIVED JOB L0OSS PROBABILITIES IN

HUS SURVEY
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Notes: The figure compares the true and perceived probability to keep one’s job, interpreting the complement of
these probabilities as job loss probabilities. We use the responses to the question, “How likely is it that you will keep
your current job next year?” in the HUS survey. For different bins of reported probabilities in the 1996 wave, we
calculate the share of workers who lost their job between the 1996 wave and the 1998 wave, where job loss is defined
as an individual reporting 1) being unemployed in 1998, 2) reporting a starting date for the job held in 1998 that lies
after 1996, or 3) if the job held in 1998 was started in 1996, a starting month that is later than the starting month
reported for the job held in 1996. While the perceived and the actual job loss probability are similar on average,
workers who report a 1 percent higher job loss probability are only .26 (.05) percent more likely to lose their job. We
use this estimate to correct the perceived risks in our RP estimation in columns 3-10 in Table 3. Note, however, that
the two-year interval between the waves does not allow us to evaluate the perceived and actual job loss probability
at the same horizon. Moreover, our interpretation of job loss includes workers who have switched jobs (and have not
drawn any unemployment benefits). Using the perceived job loss question in the Survey of Consumer Expectations
in the US, we find a very similar estimate of .27 (.08) when regressing actual job loss on perceived job loss. The
average perceived and actual job loss are almost the same as well.
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Moral Hazard In the presence of moral hazard, our estimate of the MRS distribution, using the
predicted risk under comprehensive coverage, will be biased downward. When a worker considers
to get basic coverage, she could gain from increasing her effort as well, which we ignore in the choice
model. The magnitude of the bias will depend on the size of the ignored utility gain workers get from
changing their effort.*” Our estimate can thus be interpreted as a lower bound on the MRS, just like
our estimate from the MPC implementation (albeit for different reasons). To gauge the potential
magnitude of the bias due to moral hazard, Panel B of Figure E-2 compares the distributions of
the estimated MRS using the (perception-corrected) risk under basic and comprehensive coverage
respectively. These can be interpreted as an upper- and lower bound on the MRS. The entire
distribution of the MRS is shifted upward with a mean of 2.13, using risk under comprehensive
coverage, compared to a mean of 2.98, using risk under basic coverage. For completeness, Appendix
Table 3 shows all earlier estimation results, but using workers’ predicted risk under basic coverage
instead.

While correctly accounting for perceived risks and other potential frictions remains an impor-
tant challenge for the RP approach, overall, the RP estimation implies that the average MRS is
substantially higher than the CB estimates indicate, corroborating the findings of the MPC ap-
proach. Moreover, the RP estimation shows substantial heterogeneity in the value of insurance,

above and beyond the heterogeneity in unemployment risk.

““Note that when this omitted utility gain is uncorrelated with the expected price and observables determining the
MRS, the coefficients 8 and 7 and thus the dispersion in MRS are estimated consistently.

86



FIGURE E-2: NON-PARAMETRIC AND PARAMETRIC RP ESTIMATION
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Notes: This Figure complements Figure 5 with Panel A showing the average expected price and share buying
comprehensive insurance coverage for workers grouped by cells based on a rich set of observables, but calculating the
expected price using the predicted risk under basic coverage rather than comprehensive coverage. Panel B contrasts
the estimated distribution of MRS when the unemployment risk is estimated under the comprehensive coverage (solid
line) vs. when it is estimated under the basic coverage (dashed line). In both cases depicted in Panel B, the perceived
risk model is used (see column (3) of Table 3 and Appendix Table 4 respectively).
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Heterogeneity in UI valuation One important conclusion from our revealed-preference analy-
sis is the existence of remarkable heterogeneity in the revealed value of UI, conditional on unemploy-
ment risk. While 10% of workers in our baseline sample would not be willing to pay any mark-up
to transfer an extra krona to unemployment, 50% of them would be willing to pay more than a
100% mark-up, holding unemployment risk constant. To understand if the CB approach is a good
guide to capture this heterogeneity in Ul valuation, we examine for our baseline sample how much
the MRS heterogeneity from the RP approach correlates with realized drops in consumption at job
loss. In Appendix Figure E-4, we split our baseline sample in cells of observable characteristics and
report the estimated average drop in consumption at job loss for households in that cell against
the average MRS in the cell estimated from the RP approach in the year prior to job loss.”’ The
graph shows that conditional on consumption drops, there is still a very large amount of residual
variation in MRS left in the data.

To draw welfare conclusions from this residual heterogeneity, it is critical to understand where
it stems from: is it capturing deep structural heterogeneity in risk preferences, or some form of
heterogeneous frictions? To better understand the source driving this heterogeneity in Ul valu-
ation, in Figure E-3 we correlate our estimated MRS from the RP approach (see column 10 in
Table 3) with various observable characteristics. Panel A, B and C focus on age, gender and the
presence of children, three types of observable characteristics that potentially correlate with risk
(or state-dependent) preferences. The three panels show evidence of a strong correlation between
these characteristics and the MRS: older people, women, and individuals with children all have a
significantly larger revealed-preference value of Ul conditional on risk. Interestingly, since age, gen-
der and the presence of children hardly affect the drop in consumption at job loss (see Figure B-5),
these three characteristics are responsible for a significant amount of the residual heterogeneity in
MRS conditional on consumption drops displayed in Appendix Figure E-4. In Panel D and E, we
correlate our estimates of the individual MRS with asset holdings. Individuals with higher MRS
have more wealth on average, which is again consistent with heterogeneity in preferences underlying
the insurance choice and wealth accumulation. The relationship with the share of liquid assets is
less clear. Workers with higher risk aversion may invest more in liquid assets, which in turn reduces
the need to insure unemployment risk. Overall, risk preferences may thus well be negatively corre-
lated with consumption drops at job loss, suggesting that heterogeneity in consumption drops can
be a rather poor guide to infer heterogeneity in the value of UI (e.g., Chetty and Looney [2007],
Andrews and Miller [2013]).

While evidence from Figure E-3 panels A to E is consistent with substantial heterogeneneity
in preferences, there are also clear indications that part of the variance in the estimated MRS can
be due to heterogeneity in frictions. We have already shown in Section 7 that correcting for risk
misperceptions has a significant impact on the estimated distribution of MRS in the RP approach,
reducing both the average and the variance of our estimates of the MRS. Panel F of Appendix

Figure E-3 provides additional evidence showing that cognitive ability is negatively correlated with

50We create 120 cells using as observable characteristics three age bins, income deciles, family type and gender.
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the estimated MRS. The measure of cognitive ability comes from tests administered by the Swedish

Army to all enlisted individuals.®!

The graph shows that average cognitive ability score for the
workers with rather extreme MRS, willing to pay a mark-up of more than 200%, is nearly half of
the score for workers with MRS close to 1, who are not willing to pay a significant mark-up. This
may indicate that choice frictions, rather than preferences, may be partly responsible for the high

mean and variance in the MRS revealed by workers’ choices.

51Until the late 1990s, enlistment was compulsory for men, and over 90 percent of all men in each cohort went
through the whole enlistment procedure when turning 18. We use the measure of cognitive ability ranging from 1 to
9. This variable follows a Stanine scale that approximates a normal distribution. The score is standardized within
each cohort of draftees to account for any minor changes in the tests over time. See for instance Gronqvist et al.
[2017] for details on these measures.
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FIGURE E-3: HETEROGENEITY IN ESTIMATED MRS USING THE RP
APPROACH

A. Age B. Gender

45

g1 g
(<}
2
[} b
j=3 o
< <
o
°
9 I
«© e
o
(3]
o
1 2 3 4 1 2 3 4
MRS MRS
D. Net wealth
@ . 3
@ =
0© 4
a
5 E
S84 2
£° S |
< k]
S o
4 ©
e G
s 7oy
< ©
w s
g 3
- E
Ko}
z
<]
~ e
T T T T ' T T T T
1 2 3 4 1 2 3 4
MRS MRS
..
E. Liquid Assets
o ©
by .
et o 9]
c Q
(=} o
BT ° ° g
5 . £
2 ° ° S0
S o
s . g
IS ° ° £
g . . 5
@ ° 2
. =
@ °® L4 <
koo L4 o
43 2
< 5
z |° 8
g
84
) L ™ o [ ]
1 P 3 4 0 1 2 3 4
MRS MRS

Notes: The graph correlates the estimated MRS from the RP approach with various observable characteristics, using bin scatter plots, by bins of
estimated MRS. Panel A, B and C focus on age, gender and the presence of children, three types of observable characteristics that may correlate
with risk preferences. In Panel D, we correlate our estimates of the individual MRS with net household wealth as a fraction of total household
consumption in the year prior to job loss. Panel E looks at the amount of total household liquid assets in bank accounts as a fraction of total
household consumption in the year prior to job loss. Panel F correlates the estimates of the MRS with a direct measure of cognitive ability from
tests administered by the Swedish Army to all enlisted individuals. The measure of cognitive ability is ranging from 1 to 9 and follows a Stanine
scale that approximates a normal distribution. The specification of the choice model underlying this exercise is reported in Table 3 Column (10),
using the perceived risk model with risk estimated under comprehensive coverage.
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FIGURE E-4: MRS vs. CONSUMPTION DROP ESTIMATES IN BASELINE
SAMPLE
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Notes: The graph correlates estimated MRS from the RP approach with estimated drops in consumption at job
loss used in the CB approach for the individuals in our baseline sample split in cells of observables. We consider 120
cells of observable characteristics, using three age groups, income deciles, civil status and gender. For each cell, we
calculate the average of the estimated drops in consumption at job loss for households in that cell, from specification
(20). We then plot this estimate against the average MRS in the cell estimated using the RP model in the year prior
to job loss. Underlying the MRS predictions is the choice model estimated using the perceived risk model, with risks
predicted under comprehensive coverage. The size of each dot is proportional to the number of individuals in that
cell. The graph shows that the MRS and consumption drops are negatively correlated. Conditional on consumption
drops, there is also a large amount of residual variation in MRS left in the data.
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