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Abstract

Reduced form estimations of precautionary saving with respect to labor market risk
have hitherto failed to consider that a decrease of say unemployment probability or
an increase in unemployment insurance (UI) generosity affects saving not only by
reducing the expected variance in earnings but also by raising expected earnings.
This paper studies the possibility of decomposing the treatment effect of UI on
asset accumulation into two parts; one part where more generous UI leads to raised
expected earnings and a second part where a more generous UI reduces the expected
variation in earnings. The decomposition is applied to rich Swedish register data on
both financial assets and debt. UI’s effect on assets is identified with a kinked policy
rule in the UI scheme. First, increased UI generosity has a significant effect, both
economically and statistically, on asset holdings; a one percentage point increase
in UI benefits decrease net financial asset holdings by 1 percentage point. Second,
decomposing the total effect UI has on asset accumulation shows that raised expected
earnings increase savings while a decreased variation in earnings decrease saving.
Not accounting for the effect on expected earnings on saving underestimates the
impact UI has on precautionary saving by 70 percent.
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1 Introduction

A long standing question in economics concerns people’s reasons for saving. While
the well known life-cycle motive has by far gained the most attention, the role and
importance of the precautionary saving motive have constituted a focal point in the
consumption-savings literature since the early 1990s.1 The insight from this literature
is that income uncertainty, interpreted as the variance of earnings, has a positive effect
on the amount of wealth an individual chooses to hold. This sets the precautionary
motive aside from the life-cycle motive where a life’s expected income evolvement is
what matters to asset accumulation; the precautionary saving motive thus shifts the
attention from the first- to the second-order moment of the income distribution. With
this in mind, the perfect experiment used to assess the significance of the precautionary
savings motive would be an intervention that works as a mean preserving spread or a
mean preserving contraction of the income distribution.

Such experiments seem hard to come by, however. Instead, empirical researchers have
had to settle with reforms that change both the first- and the second-order moments of
the distribution of income; affecting both life-cycle and precautionary grounds for saving.
Examples are Engen and Gruber (2001) who study the effect of unemployment insurance
(UI) on asset accumulation, Carroll et al. (2003) who estimate what effect differences
in unemployment probability has on saving and Fuchs-Schündeln and Schündeln (2005)
who explore the implications of job security for saving.

Nevertheless, the literature has previously not addressed the fact that factors which
affect both expected income and its variability, such as a higher risk of becoming unem-
ployed or cuts in UI benefits, do double duty with respect to savings; first by an income
effect that decreases expected income, and second, by a variance effect that increases
the difference in expected marginal utility of consumption between being employed and
unemployed. Both effects add to the need for saving as consumption and its growth
rate need to be smoothed over good and bad states. Since unemployment is not some-
thing that hit everyone sometime but rather something that hits some people repeatedly,
income effects can be of great importance (OECD, 2002).

In this paper, I use Swedish register data to present evidence on how precautionary
saving is linked to UI benefit generosity. This is done controlling for the increase in
expected income due to higher unemployment benefits, thus achieving an effect on assets

1For the record: J. Maynard Keynes wrote about precautionary saving in 1936 and several other
scholars have also pondered the topic during the intervening 55 years. However, the surge in the pre-
cautionary savings literature has taken place during the last 20 years. Carroll (1992) is a key reference
and one of the first papers that ”puts everything together” into one theory.
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that is only due to a mean preserving contraction of the income distribution. Then the
residual effect of UI on assets can be attributed to precautionary savings behavior. UI’s
effect on assets is identified by a kinked policy rule in the formula that assigns benefits
as a fraction of pre-job-loss earnings. Since the income uncertainty posed by a supposed
job loss is reduced with the generosity in UI benefits, UI should have a great bearing on
the share of assets workers hold against unforeseen events. In addition, UI benefit levels
are exogenous to risk preference; no matter how risky an occupation, all eligible workers
are entitled to UI benefits if they become unemployed.

My estimations show that a one percentage point increase in UI benefits generosity
decrease the average worker’s net financial assets by 1 percentage point. When con-
trolling for the rise in expected income brought on by UI benefits, the precautionary
effect of UI is increased by a factor 3.5. Thus, not controlling for the rise in income
expectations, understates the effect UI has on precautionary saving by 70 percent. In
addition, as the precautionary response is larger in magnitude than the total response
that is estimated without controlling for the income effect. Higher UI seem to increase
income expectations and thereby increase savings in accord with the results of Dynan et
al. (2004).

Further, UI affect debt rather than traditional savings. I find that workers increase
their debt-to-income ratio substantially when UI generosity is higher. The decrease in
income variance caused by a 10 percent increase in UI results in a 36 percent increase
in the debt-to-income ratio. Thus, the greatest concern when workers are cautious seem
to be financial exposure; workers are not willing to take on large debts if they at the
same time face a high income variation and thus an uncertain income development in
the foreseeable future. Indeed, debt puts restrictions on the income a worker requires
to fulfil the obligations to his creditors. In that perspective, it is intuitive that saving is
affected less by income uncertainty as compared to debt.

I start by reviewing and analyzing previous empirical work on precautionary saving.
I then develop a theoretical model where the effect of UI on assets is decomposed into a
part that affects the variance of income and therefore precautionary saving and one part
that affects savings through expected income. Next section analyze data and overview
the Swedish UI scheme as well as the estimation strategy. The last three sections cover
the empirical results, their robustness and concludes.
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2 Empirical Literature on Precautionary Saving

Below I review and analyze previous empirical literature on precautionary saving, fo-
cusing on the research strand dealing with reduced form measurements of the relation
between uncertainty and financial wealth. However, the theoretical foundation of the
empirical precautionary saving literature is the notion that uncertainty affects consump-
tion through the curvature of the marginal utility function (Leland, 1968; Sandmo, 1970;
Drèze and Modigliani, 1972; and Kimball, 1990). Unlike permanent income models
where marginal utility is linear and individuals display certainty equivalence behavior,
precautionary saving arises when marginal utility is convex.

In the standard model of consumption, for instance used by Carroll (1992) and (1997)
and Zeldes (1989), a consumer solves

max
C

u (Ct) + Et

[
T∑

τ=t+1

βτ−tu (Cτ )

]
(1)

subject to Aτ+1 = RAτ + Yτ − Cτ with u (Cτ ) = C1−θ
τ / (1− θ) and θ as the parameter

of relative risk aversion. Here β = (1 + ρ) and R = (1 + r), where parameters ρ and
r denote the rate of time preference and the interest rate while assets, income and
consumption are denoted as A, Y and C, respectively. Optimal consumption is best
described by the Euler equation

RβEt

[
(Ct+1/Ct)

−θ
]
= 1 (2)

Now, follow Carroll (2001) and rewrite Ct+1/Ct = 1+ ηt+1 with η as the growth rate of
consumption. A second-order Maclaurin approximation gives:

(1 + ηt+1)
−θ ≃ 1− θηt+1 + (1 + 1/θ) η2t+1.

Insert the approximation into the expectations operator in (Euler Equation) and take
logs on both sides:

(r − θ) + lnEt

[
1− θηt+1 + (1 + 1/θ) η2t+1

]
≃ 0. (3)

Use the approximations ln (1 + g) ≃ g for a small number g and ηt+1 ≃ ∆ lnCt+1 and
collect terms. The precautionary savings behavior is then readily highlighted in the
following equation:
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∆ lnCt+1 ≃ θ−1 (r − ρ) +
θ + 1

2
Vt [∆ lnCt+1] + εt+1 (4)

Consumption growth thus depends positively on the variance of consumption. Increased
income variability makes consumption grow over time, which is equivalent to increased
saving and thus decreased consumption in period t. By introducing a positive third
derivative in the utility function, the marginal utility of consumption will differ between
good and bad states. This makes the variance of consumption a relevant factor for
consumption decisions. Note, however, that this approach assumes that liquidity markets
works perfectly and that expected income can always be smoothed.

2.1 Brief Review of Empirical Research2

The empirical implication of (4) is that individuals with a larger income variability should
hold more assets to use as a buffer against consumption shortfalls. Some papers, like
Dynan (1993), have tried to directly estimate (4) to recover the structural parameters ρ

and θ. However, such estimations have not been very successful; probably since higher-
order terms of the Taylor expansion from the big O are found in the error, a point made
forcefully by Carroll (2001). Structural ambitions aside, one can still directly measure
the effect of uncertainty on asset accumulation with a model such as:

g
(
A/Y P

)
= f (X,σ) + ε (5)

where σ is some measure of income uncertainty, X is the control set, ε the error term
and A/Y P the assets-to-permanent income ratio.

Early empirical studies such as Skinner (1988), Guiso et al. (1992) and Kazarosian
(1997) try to relate risk, either from being employed in a sector with a high turnover
or by having a large income variance, to wealth accumulation or consumption. The
results in these papers suggest that precautionary saving accounts for about half of all
assets holdings (Kazarosian, 1997) down to a few percent (Guiso et al. 1992). However,
as pointed out by Carroll and Samwick (1997) and Lusardi (1997 and 1998), these
results suffer from selection on unobservables as none of them uses instruments that are
correlated with the risk measure but uncorrelated to unobserved preferences towards
risk. For instance, working in a sector with a high probability of being laid off is not
negative per se for individuals who do not mind a varying income. These groups will
not necessarily hold more wealth, which is exactly what was found by Skinner (1988);

2This subsection is based on the review by Carroll and Kimball (2007).
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farmers and self-employed, the two occupational groups with the most varying income,
were also the two groups that saved the least.

Uncertainty is instrumented by Carroll and Samwick (1997) who test whether in-
creases in permanent and transitory income variability affects individual wealth hold-
ings. Fundamentally, however, their approach is not very different from that of Skinner
(1988) as they instrument earnings variance with choice variables such as the worker’s
type of occupation, education level and the industry which the worker is employed in.
More recent studies have used measures such as residential area and regional unem-
ployment rates and their variances to instrument for unemployment risk and income
variability (Carroll et al., 2003; Lusardi, 1997; and Hurst et al., 2010). The importance
of precautionary saving when uncertainty has been instrumented ranges between 20-50
percent of all wealth in Carroll and Samwick (1997), below 10 percent in Hurst et al.
(2010) and amounts to a few percent in Lusardi (1997 and 1998).

The other strand in the empirical precautionary savings literature has a more direct
way of pursuing the task. By using some exogenous measure of income uncertainty one
can test whether it affects individuals’ wealth levels. Engen and Gruber (2001) utilize
differences in UI generosity between U.S. federal states to achieve an exogenous variation
in income uncertainty between workers. The intuition is that individuals residing in
states with low UI generosity should hold more assets compared to workers living in
states where the generosity is higher, all else being equal. Engen and Gruber find that
halving the UI system’s generosity would raise average asset holdings by a mere 0.8
percent.

Fuchs-Schündeln and Schündeln (2005) exploit the sudden German reunification to
test for differences in asset accumulation between East and West German civil servants.
As civil servant is considered to be a more secure occupation with respect to layoff
risks and salary cuts as compared to private sector work, risk averse individuals can be
assumed to choose work in the public rather than the private sector. In the German
Democratic Republic, however, every citizen had the right to full time labor and thus
there were no differences in layoff risks between public servants and other workers and
arguably no selection among East Germans into the two sectors.

Fuchs-Schündeln and Schündeln then compare savings rates between Western public
servants and the Eastern public servants who continued to work in the reunified German
administration. As the Eastern public servants did not have to save for the risk of be-
coming unemployed, savings should be lower in this group as compared both to Western
public servants and Germans in general. This is also what they find. However, their
result is entirely driven by a subsample of former Eastern public servants who hold no
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wealth while there are no significant differences in positive assets holdings between East
and West German public servants.

Finally, Carroll et al. (2003) mix the direct approach by Engen and Gruber and
Fuchs-Schündeln and Schündeln with the IV-approach covered above. They estimate
what impact unemployment risk has on asset holdings using region of residence as an
instrument for becoming unemployed. A one percentage point increase in unemployment
risk raise the net worth-to-earnings ratio by 0.29 percent. Their findings show that home
equity plays an important role for household behavior when facing risk but they find
no robust indication that liquid financial resources such as money in checking accounts
respond to unemployment risk. In addition, precautionary savings behavior is found
among middle and high income households whereas low income households do not seem
to hold wealth for precautionary purposes.

2.2 Shortcomings of the Previous Empirical Literature

To conclude the above review; the importance of the precautionary savings motive is
hard to determine as the estimates differ so widely between studies. According to Carroll
and Kimball (2007), this type of ”large variation in empirical estimates is not plausibly
attributable to actual behavioral differences across the various sample populations”, a
variation that Hurst et al (2010) argue is due to samples mixing business owners with
regular employees. When the econometrician assumes that all individuals are engaged
in substantial precautionary saving, the results are, in fact, almost solely driven by the
large wealth holdings of the self-employed. This line of argument, however, contradicts
Skinner’s (1988) finding that self-employed save less than others.

One explanation for the mixed evidence assigned to the precautionary savings mo-
tive is the difficulty in finding an exogenous variation in risk across individuals and
households, as pointed out by Engen and Gruber (2001). The difficulty in using choice
variables as both uncertainty measures and instruments for uncertainty has already been
raised by the literature. However, more recent ways of instrumenting uncertainty, such
as the use of regional unemployment rates and place of residence, aimed at capturing
differences in labor market conditions, can be doubted on several grounds as well.

First, regional unemployment should affect individuals’ schooling decisions. In re-
gions where work is hard to come by, and has been so for a number of years, the
alternative cost of education is reduced as the risk of missing income opportunities while
going to school is much lower when unemployment is high. Fredriksson (1997) finds
that the demand for higher education in Sweden depends positively on the unemploy-
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ment rate. Given this evidence, the instrument region violates the exclusion restriction
as education should be included in the structural model. In addition, individuals who
have experienced unemployment are likely to move to regions where work is easier to get
which could lead to selection on regional unemployment rates. Needless to say, labor
force migration is more likely to occur from places were unemployment levels are high.

Second, the potential causes for the differing results in this literature can also be
explained by separate views on how to interpret the expected variance term in equation
(2). Carroll and Samwick (1997) and Hurst et al. (2010) assume that expected income
variance can be replaced by previous income variance. However, this means that an
individual’s income variability is only affected by income drops caused by unemploy-
ment if such have previously occurred. If the income variance is instrumented by, for
instance UI, there will only be an effect among those who have actually experienced an
unemployment spell and have taken up UI benefits. The other way is to use surveys,
like Guiso et al. (1992) and Lusardi (1997), where people are asked about whether they
think their income will vary or not during the year to come. In this case, UI generosity
lowers the expected income variance for everyone which makes it a more appropriate
instrument for the income variance.

A third explanation why reduced form studies puts such different wight to the pre-
cautionary savings motive is that local effects are drastically extrapolated in almost all
reduced form studies. Typically, reduced form estimates show that decreased uncertainty
reduces wealth holdings. However, the estimated effects are valid only for small changes
in uncertainty in the environment in which estimates are made. This as uncertainty
depends on economic policy which makes elasticities on saving with respect to uncer-
tainty endogenous to the prevailing economical-political environment. Consequently,
extrapolating the estimated impact of uncertainty on savings to alternative scenarios
with complete income insurance, no uncertainty or worlds where UI is ”shut off” or
where there is no uncertainty about layoff are not meaningful. For such endeavours, a
structural approach must be taken.

However, the literature that relates the income uncertainty of unemployment di-
rectly to wealth holdings, here represented by Engen and Gruber (2001), Carroll et al.
(2003) and Fuchs-Schündeln and Schündeln (2005), suffers from a possibly more severe
problem: It does not exclusively consider the effect of a mean preserving spread of the
income distribution on savings since reductions in UI generosity or an increased un-
employment probability raises the expected income variability and affects the expected
income. Instead, the entire treatment effect of reduced income uncertainty on asset
holdings estimated in these papers is attributed to a reduction of the income variance.

8



Ultimately, the size of the income effect is an empirical matter but if it is of any
economic significance, it will cause biased estimates of the treatment effect of reductions
in UI generosity or increased unemployment probability on savings. The change in
expected income must therefore be held constant, while only the variance effect is allowed
to vary; thus creating a mean preserving spread of the income distribution instead of
shifting the spread distribution which is otherwise being done.

3 Theoretical Framework

To study how UI affects an individual’s intertemporal asset allocation, assume a two-
period version of (1) where the individual is initially employed but faces the probability
α of becoming unemployed in the second period. Consumption in the states employed,
E, and unemployed, U , is given by C1E = W −A, C2E = RA+W and C2U = RA+B,
where A denotes savings, W is the wage, B the unemployment benefit and R = 1 + r

is the gross rate of return on assets. For the sake of simplicity, assume the wage to be
constant between periods and that B < W .3 Thus, the only uncertainty comes from
whether the individual will remain employed in period 2 as well. The value function is
given by:

V (A) = u (C1E) + β [(1− α)u (C2E) + αu (C2U )] (6)

where u′ (C) > 0, u′′ (C) < 0 and u′′′ (C) > 0. β = 1/ (1 + ρ) is the discount factor
and ρ is the rate of time preference. Maximization of (6) with respect to A and implicit
differentiation of V ′ (A) with respect to UI and assets gives an expression for the effect
of UI benefits on assets:

dA

dB
= − αu′′ (C2U )

u′′ (C1E) +R [(1− α)u′′ (C2E) + αu′′ (C2U )]
< 0 (7)

where I assume r = ρ. As expected, (7) is negative suggesting that increased UI gen-
erosity decrease saving. Call this measure the total effect of UI on assets.

The aim of UI is to reduce fluctuations in individuals’ income between employment
and unemployment. Consequently, an increased UI generosity in the above context
affects both the mean and the variance of the income distribution as a higher UI both
shifts the distribution to the right and contracts it around the new mean. To break up

3Implicitly, I assume that W = W̃ −T where T is the tax levied to pay for the UI benefits. Including
T will not change any of the calculations since the worker takes it as given and there is no government
that endogenously optimize UI benefits.
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the total effect of UI and derive the impact on assets stemming exclusively from the
reduced income variance, I start by determining what is the effect of UI on saving when
u′′ is constant. This income effect on saving is then written as:

µ = − α

1 +R
. (8)

The income effect thus shows how much less an individual will save due to raised UI
when only expected consumption is of importance to marginal utility. Thus, µ repre-
sents the effect on savings from a rightward shift of the income distribution. A linear
decomposition of UI’s effect on assets can then be written as:

dA

dB
= µ+ σ < 0 (9)

If (9) is reshuffled, it can be shown that the effect of UI on assets is greater when in-
dividuals display a precautionary savings behavior as compared to the quadratic case,
since unemployment with a more generous UI results in a smaller rise in marginal utility
and therefore a lower valuation of future consumption. The larger effect of UI on assets
among cautious individuals is seen as the inequality σ = dA/dB − µ < 0 always holds
since Ru′′2U − u′′1E < (1− α)R (u′′2E − u′′2U ) when u′′′ > 0. The difference in response be-
tween cautious behavior and certainty equivalent behavior arises as −u′′′/u′′ > −u′′/u′

given that u′′′ > 0 (Kimball, 1990). Thus, the effect on asset accumulation and con-
sumption from increased UI generosity is greater when not only income expectations but
also the variance of income matter to individuals.

4 Empirical Strategy

The section begins by describing the Swedish UI scheme and the Swedish register data
I use to evaluate UI’s impact on asset holdings. To analyze the data, I set up an
empirical model that captures both the income effect and the variance effect of UI on
asset accumulation which allows me study what effect a mean preserving spread or
contraction would have on wealth. The section ends with a discussion of the main
identifying assumptions of the empirical model.

4.1 Institutions and Data

Institutional features. UI in Sweden is voluntary and administered by the labor unions
through some 30 UI-funds; a set-up referred to as the Gent system. The funds are subject
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to detailed regulation and large subsidies by the Swedish government. The UI scheme
requires workers to met two eligibility criteria in order to receive UI benefits if they are
laid off. First, the worker must pay UI-fund fees. Second, time spent employed before
layoff must be at least equivalent of six months full time employment during the course
of the past year. During the period considered, year 2001-2002, workers who fulfilled
these requirements received a statutory replacement rate of 80 percent of the previous
wage in case of a job separation. However, workers who earned more than k = 850 SEK
a day only received 80 percent of k if they were laid off where 1 SEK is about 1/7 U.S
dollar and 1/9 Euro. k thus works as a cap on UI payments. In addition, UI is subject
to a minimum level as well.

The relation between UI and previous earnings can be described according to:

b = bmin1[ωW ≤ bmin] + ωW1[bmin < ωW < bmax] + bmax1[ωW ≥ bmax] (10)

where ω is the replacement rate while bmin and bmax denotes the minimum and maximum
benefit respectively. The kink is given by k = bmax/ω

Data description. To evaluate UI’s impact on asset accumulation, I use register data
from the longitudinal data set LINDA combined with wealth data from Statistics Swe-
den. LINDA is an annually updated panel that covers about 300,000 Swedes and mainly
contains information on income and transfer payments, household composition and in-
dividual characteristics such as education, place of residence, and national origin (Edin
and Fredriksson, 2000). Since LINDA largely lacks information on wealth, it is coupled
with detailed data on financial assets, taxable real estate, and liabilities. Financial assets
constitute money in checking accounts, bonds, stocks, funds and other financial instru-
ments. To be registered, assets in checking accounts must amount to 10,000 SEK or have
a minimum return of 100 SEK on an annual basis; no such restriction is put on other
types of financial assets. Housing wealth consists of all taxable real estate; apartments,
houses, holdings, second homes, and commercial realty. Real as well as financial assets
are reported in their market value by December 31 each year.

I will primarily use data on net financial assets (NFA) and gross financial assets
(GFA). Net financial assets consist of the sum of all gross financial assets; money in
checking accounts, bonds, stocks, funds and other financial instruments, minus debt. UI
can be assumed to affect both the propensity to borrow and the propensity to save. A
shortcoming of net financial assets, pointed out by Engen and Gruber (2001), is that
debt is not only a proxy for financial constraints but also for access to debt markets;
large debt does not rule out a large stock of precautionary wealth. Therefore, I also
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study the two asset measures that make up net financial assets; gross financial assets
and debt, separately. While it is easy to imagine that UI affect liquid assets held in bank
accounts et cetera, UI should also affect on debt, especially in light of the research on
consumption commitments (Chetty and Szeidl, 2007). As a worker’s debt level sets a
restriction on how low his earnings are allowed to fall to still fulfill the obligations toward
his creditors that might involve substantial transaction costs to adjust, the amount of
debt workers feel comfortable with should thus be affected by UI generosity.

Variable Mean Median
Male 0.568
Age 44.69 45

(10.29)
Married or cohabitant w/children 0.633
Household size 2.565 2

(1.376)
Born in Sweden 0.904
High school 0.474
College less than 2 years 0.061
College 2 years or more 0.306
Daily wage 1106.7 964.9

(819.1)
Earns above the cap 0.675
No. obs. 82,033

Table 1: Mean and median values for covariates. All variables but age, household size and daily wage
are dummies. The dummy ”Married or cohabitant with children” does not detect unmarried cohabitants
without children. Standard deviations in parenthesis.

Sample selection. Sample members should be workers who are employed throughout
2001 and eligible to receive UI benefits in 2002. To receive UI benefits in case of a layoff,
the applicant is required to have worked at least 840 hours during the last 12 months,
or 45 hours a month during 6 consecutive months, prior to the job separation. However,
LINDA has no information on hours of work, part time work or the like. Therefore, I
select individuals on basis of their 2001 labor income where workers who earn at least
150,000 SEK are assumed to be employed in 2001. This number approximates the
lowest possible yearly wage as a full-time employee. In addition, I restrict the sample
to individuals who have not experienced an unemployment spell during 2001. Note that
I do not use the panel dimension of data since it oversamples low risk individuals. As
many workers never experience layoffs they would enter the sample year after year thus
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creating selection on layoff risk. This would a priori bias the impact UI has on asset
accumulation downwards.

I consider individuals aged 25-64 to target those who fulfill the work requirement.
Without the age criterion, I run the risk of including young workers who have not yet
worked enough to qualify for UI. In addition, the age restriction reduces the effects on
wealth from schooling and retirement. The resulting sample contains 82,033 individuals.
Information on UI-fund membership is not included in LINDA. However, based on figures
by Kjellberg (2006 and 2011), 96 percent of all employed workers paid UI-fund fees in
the early 2000s.4

Table 1 shows means and medians of the background characteristics of the sample.
The male workforce participation is slightly higher than the female workforce participa-
tion. Age seems evenly distributed around the mean age of 45 and most are married with
children. A vast majority of the sample has at least a high school education; 84 percent.
The average daily wage of 1107 SEK is some 15 percent higher than the median wage,
suggesting that the familiar stretched right tail is present in the wage distribution. The
median wage also implies that most workers earn a wage above the cap which means
that they would receive a replacement rate below 80 percent if they were to become
unemployed.

Table 2 shows the distributions of net and gross financial assets and debt both in
levels and divided by the workers’ average yearly labor income between 1995 and 2001.
Most individuals hold more debt than gross financial assets as net financial assets turn
positive between the 50th and 75th percentile. For gross financial assets, table 2 shows
that median savings correspond to 14 percent of a year’s labor income, which implies
that the median individual can sustain an unaltered level of income for about seven
weeks without UI benefits by drawing from these assets. With UI benefits, this period
is prolonged to about 6 months as the wealth holdings only need to compensate for
a smaller fraction of the lost income. UI benefits thus play an important role when
individuals lose their work.

4.2 Econometric Specification

UI’s effect on assets. I identify UI’s effect on asset accumulation by exploiting the quasi-
experiment of differences in UI benefit generosity created by the kink in the earnings-
benefit relation. Assume now that asset accumulation depends on UI benefits which are
mechanically determined by previous earnings according to (10). Under a few empirically

4Calculations leading up to this figure is included in the appendix.
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Percentile NFA GFA Debt
10th -533,907 0 0
25th -319,116 1066 39,151
50th -114,221 31516 172,198
75th 13,381 129,871 352,000
90th 227,617 366,112 568,573

Percentile NFA/Income GFA/Income Debt/Income
10th -2.48 0.00 0
25th -1.48 0.01 0.18
50th -0.52 0.14 0.75
75th 0.06 0.54 1.53
90th 0.95 1.46 2.50

Table 2: Assets and liabilities. The table presents year 2001 SEK wealth holdings. The first section
shows net financial assets (NFA), gross financial assets (GFA) and debt in levels while the second table
displays the same numbers divided by average yearly income 1995-2001.

testable assumptions, the benefit cap k then randomly assigns UI generosity as well as in
any natural experiment (Card et al., 2009). To show how the kink in the earnings-benefit
relation can be used to identify UI’s effect on assets, consider a linear model where UI
generosity affects asset accumulation:

g
(
A/WP

)
= λ0 + τTEB (W ) + ε. (11)

The function g (·) of the assets-to-permanent income ratio A/WP is assumed to respond
negative to UI: τTE < 0 with the index TE denoting ”Total Effect”. The coefficient τTE

corresponds to dA/dB from the theoretical section and denotes the total effect of UI on
assets.

The identifying assumption is that if UI benefits have an effect on workers’ asset
accumulation, the policy-induced upper kink k in the earnings-benefit relation should
also induce a kink in the earnings-assets relation at k. If that is the case, then all that
is required for identification of the treatment effect of UI on assets is that the density
of wages is smooth around k. As a consequence, the marginal effect of earnings on
asset accumulation will differ depending on which side of k a worker is positioned. The
treatment of the treated effect (TT ) of UI on asset accumulation is obtained from:

τTE =
lim

∆→0+
E
[
g′
(
A/WP

)
|k +∆

]
− lim

∆→0−
E
[
g′
(
A/WP

)
|k −∆

]
lim

∆→0+
B′ (k +∆)− lim

∆→0−
B′ (k −∆)

< 0. (12)
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The treatment effect must only stem from the discontinuity in saving induced by k and
not by kink in ε or the earnings distribution at k. Such kinks suggest that workers
sort themselves around k depending on the unobservable preferences on labor supply
and consumption. If covariates are added, their densities must also be smooth across
k. Otherwise, workers sort themselves around the kink depending on the observable
characteristics, so models with and without covariates should render treatment effects
that do not differ significantly from each other.

Since a reform took place during the period considered, a difference-in-difference (D-
i-D) approach could have been used as well. However, the RKD has several advantages
compared to D-i-D. First, RKD estimates an elasticity of UI on asset whereas D-i-D
estimates the impact of a specific reform on assets. As UI reforms, this one included,
often consider not only changes to benefit generosity but also potential benefit duration
and different sanctions, it is hard to isolate the effect of the change in benefit generosity
from the other changes which also have an impact on asset accumulation. Second, the
type of random assignment of UI benefits that RKD exploits cannot be mimicked by
D-i-D.

In practice, I follow Card et al. (2009) and estimate polynomial models according
to:

g
(
A/WP

)
= λ0 +

M∑
m=1

(βm (W − k)m + γm (W − k)m ×D) + Zλ + ε (13)

when estimating the total treatment effect τTE . I use M = 3 as the largest polynomial
order and D = 1 [W > k] shows whether the individual earns a wage above or below
k. The Akaike Information Criterion is used to select the best polynomial specification.
Equation (13) corresponds to the numerator in (12) while the denominator is the differ-
ence between the gradient in the UI benefit schedule on both sides of k. Since it is zero
the the right and 0.8 to the left of k, the TT -effect is then:

τTE = −γ1/0.8.

Decomposition. Now, assume that UI’s impact on assets in (11) can be decomposed into
an income effect and a variance effect:

g
(
A/WP

)
= λ0 + τV Eσ (B (W )) + τIEµ (B (W )) + ε. (14)

The assets-to-permanent income ratio A/WP depends both on an income effect µ (B (W ))

and a variance effect σ (B (W )) of UI benefits. The indexes V E and IE stand for vari-
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ance and income effect respectively. According to theory, the income effect of UI on
asset accumulation is proportional to the probability of becoming unemployed.

The empirical counterpart of the theoretical expected income effect µ is obtained
by interacting UI with the probability of becoming unemployed. Each worker’s un-
employment probability is assumed to depend on the change in the unemployment rate
∆unempj between 2000 and 2001 in each worker’s local labor market j with j = [1, 100].5

Unlike the unemployment rate, which is possible to move away from, the change in the
local unemployment rate should be exogenous to unobserved attitudes towards risk. I
also condition on industry, county of residence and county-industry interactions.

The RKD specification of (14) is given by

g
(
A/WP

)
= λ0 +

M∑
m=1

(βm (W − k)m + γm (W − k)m ×D) (15)

+θ0 × α̂+ θ1 (W − k)× α̂+ ϕ (W − k)× α̂×D + Zλ + ε

with the decomposed effect of UI on assets is written as:

τV E + τIE = −γ1 + ϕα̂

0.8
.

The empirical importance of the decomposition is determined by comparing the size of
the variance effect τV E relative to the total effect τTE according to τV E/τTE . Any bias
from not decomposing depends on how different τV E/τTE is from 1.

The key identifying assumption for model (15) , apart from the ones made for model
(13), is that layoff risk is orthogonal to UI benefits. If there is a kink in the layoff risk
at k the decomposed treatment effect is written as:

lim
W→k

τV E + τIE → − (γ1 + (θ0 + θ1)× dα̂/dW + ϕ× α̂) /0.8.

Unless θ0 = −θ1 the decomposed effect will be biased. It is possible to see a link between
layoff risk and UI benefits where workers shirk and are asked to quit or that older workers
agrees to be laid off by their employer only to receive UI until they can start picking
up retirement benefits instead. According to Karni (1999) there is no general empirical
evidence pointing towards UI affecting layoffs. However, among older workers empirical
evidence of such a link exists, for instance shown by Kyyrä and Ollikainen (2008).

5Local labor markets (LLM) are areas constaructed by Statistics Sweden (SCB). Each LLM is cen-
tered around a hub municipality that attracts labor from adjacent municipalities.
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RKD-details. Like Regression Discontinuity Designs, RKD estimates are made for earn-
ings W ∈ [k − h, k + h]. The optimal h is one that produces estimates that are both
precise and unbiased. The larger the bandwidth, the more observations it contains which
raises the precision. But as the underlying theoretical relation between asset accumula-
tion and UI benefits is assumed to be non-linear, a linear approximation becomes worse
as h grows. To determine an optimal bandwidth, I use a ”Rule-of-Thumb” test described
in Lee and Lemiuex (2010). The test suggests an optimal window of h = 300 which cor-
responds to average daily earnings between 576 SEK and 1150 SEK where the lower
wage is truncated downwards due to the required minimum yearly income of 150,000
SEK. I will also consider narrower bandwidths to test the robustness of my results.

Regression Kink Designs offer the possibility of testing the robustness of the results
to the occurrence of random kinks or discontinuities at other places apart from the kink
point k. This is done by dividing the assignment variable normalized daily wage into
P number of bins and then attaching a dummy dp with p ∈ [1, P ] to each bin. These
dummies are then included in (15) where the joint null hypothesis d1 = d2 = ... = dP = 0

is tested. If the null is rejected, a significant treatment effect might just as well be due
to a bumpy asset distribution as to the UI benefit scheme. In addition, the robustness of
the design regarding kinks in the error term and covariates can be tested. To detect any
sorting on unobservables, the material is collapsed into bins on which the distribution
of the daily wage is plotted. To rule out sorting on unobservables, no visible kink in the
wage distribution should be seen at W = k. Sorting on observables can be ruled out if
estimates of the treatment effect do not differ significantly between specifications where
covariates are included and specifications where covariates are omitted.

Asset transformation. As the dependent variable, I use the inverted hyperbole sine (IHS)
of the assets-to-average income ratio: sinh−1(z) = ln

[
z +

(
1 + z2

)1/2], where average
income refers to the mean of labor income between 1995 and 2001.6 The IHS, adopted
from Carroll et al. (2003), has three useful properties. First, it is defined for both
negative and positive integers allowing me to use net financial assets which are often
negative. Second, the function is defined for z = 0, allowing me to study gross financial
assets without excluding observations and thereby reducing the representativeness of
the sample as would happen if the log of gross financial assets were used. Finally, the
IHS mimics the natural logarithm function for values of z > 20 which simplifies the
interpretation of the results. The empirical measure of the variance effect of UI on the

6The regression results do not differ significantly if labor income in 2001 is used instead. However,
if income in 2001 is abnormally high or low, the results can become misleading.
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assets-to-permanent income ratio is given by:

d
(
A/WP

)
dB

= τ
(
1 +

(
A/WP

)2)1/2
≃ τ

(
A/WP

)
(16)

for A/WP > 20 where τ ∈ [τTE , τV E + τIE ]. In practice, a semi-elasticity is estimated
since average daily earnings are small compared to assets.

5 Empirical Results

This section deals with both graphic and econometric evidence of a kink in the earnings-
asset relation for three different types of assets; net financial assets (NFA), gross financial
assets (GFA) and debt. I also do different types of robustness tests which confirms both
an economically and a statistically significant effect of UI benefit generosity on both
saving and lending behavior.

5.1 Graphical Evidence

To illustrate how the cap on UI benefits affects asset accumulation, figures 1, 2 and 3
plot local averages of net financial assets, gross financial assets and debt against daily
wage. The first-order polynomial plotted in the upper panel for net financial assets differs
sharply between the two sides of k = 850, suggesting that workers who face lower effective
replacement rates as unemployed hold more assets compared to workers who receive 80
percent of their previous wage if they were to become unemployed. However, the figure
cannot determine whether the relationship is due to risk aversion where workers wish
to insure against fluctuations in consumption utility or if it is also due to precaution
suggesting that, in addition, workers wish to keep fluctuations in the marginal utility of
consumption in check.
The next step is to determine where the chief movement in net financial assets stems
from: changes in gross financial assets or differences in the attitude towards credit? As
gross financial assets, plotted in figure 2, are easily liquidated in case of unemployment
and a subsequent shortfall in income, it is expected that such an asset should be sensitive
to UI generosity. On the other hand, one would also expect debt, plotted in figure 3, to
also be affected since a more generous UI level makes individuals less financially exposed
if they become unemployed.

It is evident in the figure that there is a sharp kink at k in the relation between
earnings and gross financial assets. The negative relationship seen for wages below k is
due to the fact that wages rise while average assets are more or less the same. For workers
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Figure 1: The circles represent the average of assets/income in each bin. A polynomial is added to
highlight the relationship between net financial assets and normalized earnings. The line at 0 corresponds
to the kink.

earning above k, gross financial assets grow faster than the wage. The figure shows that
the kink induces a behavioral response among workers, which therefore suggests that
the UI generosity affects liquid asset holdings.

Figure 3 suggests graphical evidence of an effect of UI on the amount of debt that
workers take on. When k is reached, the debt-to-average earnings ratio ceases to evolve
with the wage which is quite the opposite from what is taking place to the left of k

where the debt-to-average earnings ratio falls with earnings. This graphical evidence
supports the notion that income insurance, like UI, has effects on how much financial
risk individuals are willing to take. The level of UI benefits could therefore have a
bearing on, for instance, prices on real estate, vehicles and durables as these types of
products often require loans to be purchased

5.2 Econometric Evidence

The total treatment effect. The distinctive graphical evidence above is supported by
estimations of (13) which show a strongly significant and negative effect of UI benefit
generosity on precautionary saving, displayed in table 3. Results from estimates of
the total treatment effect on the net financial assets-to-permanent earnings ratio as
well as the gross financial assets-to-permanent earnings ratio and the debt-to-permanent
earnings ratio are displayed in table 3. The displayed estimates are for the AIC-preferred
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Figure 2: The circles represent the average of assets/income in each bin. A polynomial is added to high-
light the relationship between gross financial assets and normalized earnings. The line at 0 corresponds
to the kink.

specification for each asset measure. This is done for a baseline specification without
covariates and then with covariates included. I estimate first-, second and third-order
polynomials where the first-order specification is preferred by the AIC for net financial
assets, while data is best described with a third-order polynomial for gross financial
assets and debt.

The point estimates from the two models should not differ significantly from each
other and should thus be robust between the two specifications. Below the point es-
timate, the robust standard error is written in parenthesis. Within square brackets, I
display the p-value from the goodness-of-fit test described in section 4.2. If the p-value is
larger than 0.05, there are no signs of kinks at other random places in the distribution;
rather, the kink at k is due to the kink in the earnings-benefit relation. According to
the goodness-of-fit tests, there is no evidence of other kinks than the one at k as the
p-values are significantly larger than 0.05. Further, none of the point estimates change
significantly when covariates are included which suggests that there is no sorting on
observables present.

The treatment effect of UI is significant for net financial assets and debt but not for
gross financial assets. Thus, the importance of UI to workers’ balance sheets is channeled
through debt. When UI becomes more generous, workers feel comfortable taking on more
debt as the risk of not being able to pay interest after a job loss is lowered the more
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Figure 3: The circles represent the average of debt/income in each bin. A polynomial is added to
highlight the relationship between debt and normalized earnings. The line at 0 corresponds to the kink.

generous UI benefits are. The treatment effect show that the net financial assets-to-wage
ratio decrease by 0.14 percentage points after a 1 SEK raise in daily UI benefits. This
suggests an elasticity of about 1; a one percentage point increase in UI benefits reduce
net savings by one percentage point given average daily UI benefits of 680 SEK. Looking
at debt, the treatment effect is considerably larger. A 1 SEK raise in daily UI benefits
increase the debt-to-earnings ratio by 0.61 percentage points. This corresponds to an
elasticity of UI on debt of 4; a one percentage point increase in UI makes debt go up by
4 percentage points.

Decomposition. I now decompose the total treatment effect of UI on assets according
to (15). The effects in table 4 from the AIC-preferred specifications are, as above,
statistically significant for net financial assets and debt while no impact of UI can be
detected on gross financial assets. In addition, the same polynomials are deemed the
best by the AIC; the first order specification for net financial assets and the third order
polynomial for gross financial assets and debt.

The variance effect of UI on net financial assets is estimated at −0.0049 while the
income effect is estimated at 0.0831× α̂. With an average 5 percent risk of being laid off
the income effect is 0.0042. The point estimates for debt are given by −0.0081 for the
variance effect and 0.0020 for the expected income effect. Further, the estimates from
including covariates in the empirical specifications are not significantly different from
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Optimal polynomial NFA GFA Debt
RKD Estimate 0.0011∗ 0.0007 −0.0049∗

(0.0005) (0.0010) (0.0024)

Treatment Effect −0.0014 −0.0009 0.0061

Goodness-of-fit [0.5279] [0.4519] [0.8670]

Optimal polynomial with covariates NFA GFA Debt
RKD Estimate 0.0019∗∗∗ 0.0002 −0.0040+

(0.0005) (0.0003) (0.0023)

Treatment Effect −0.0024 −0.0003 0.0050

Goodness-of-fit [0.8710] [0.0846] [0.9721]

Observations 57,744 57,744 57,744

Table 3: Regression results for assets and liabilities. Estimates of the total treatment effect of UI on
assets from the ROT-preferred bandwidth. The number within brackets is the p-value from the goodness-
of-fit test. + denotes that the estimate is significant at the 10 percent level, * denotes significance at
the 5 percent level, ** denotes significance at the 1 percent level and *** denotes significance at the 0.1
percent level. Robust standard errors in parenthesis.

the those without for net financial assets and debt. This suggests, as above, that no
sorting on observables is present in any of the estimations.

What is interesting to note is that both the variance effect and the income effect
are statistically and economically significant. Second, given that UI reduces expected
income variance, this decrease in income uncertainty has a substantial negative effect
on net financial assets and hence a substantial positive effect on debt. However, higher
UI seem to increase net financial assets rather than decrease them as expected from the
simple two-period model above. The positive effect of expected income on savings is
supported by Dynan et al. (2004). Another explanation is Ricardian equivalence. When
workers become entiteled to higher UI benefits they might also anticipate a higher future
income tax.

The importance of decomposing. How important is it to recognize the two motives
that make UI affect saving? How bad a measure of precautionary saving is the total
treatment effect? The estimates above allow an assessment of the bias one would get
if the two motives that make UI affect saving are not accounted for. First, is the total
treatment effect τTE significantly different from the variance effect τV E? The RKD-
estimate for τTE is 0.0012 while the RKD-estimate for the variance effect is τV E = 0.0039

as shown in table (4). With a standard deviation of 0.0013 for τV E this gives that
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Optimal polynomial NFA GFA Debt
RKD Estimate 0.0049∗∗∗ 0.0030∗∗ −0.0052∗

(0.0008) (0.0011) (0.0025)

Treatment Effect −0.0061 −0.0038 0.0065

Goodness-of-fit [0.6105] [0.6444] [0.9012]

Optimal polynomial with covariates NFA GFA Debt
RKD Estimate 0.0057∗∗∗ −0.0009 −0.0060∗

(0.0012) (0.0010) (0.0024)

Treatment Effect −0.0071 0.0011 0.0075

Goodness-of-fit [0.7678] [0.5990] [0.9876]

Observations 57,744 57,744 57,744

Table 4: Regression results for assets and liabilities controlling for UI’s influence on income expectations.
Estimates of the total treatment effect of UI on assets from the ROT-preferred bandwidth. The number
within brackets is the p-value from the goodness-of-fit test. + denotes significance at the 10 percent
level, * denotes that the estimate is significant at the 5 percent level, ** denotes significance at the 1
percent level and *** denotes significance at the 0.1 percent level. Robust standard errors in parenthesis.

τV E = 0.0039±0.0026 within a 95 percent confidence interval. As τmin
V E = 0.0013 is larger

than τTE , the two estimates are statistically different from each other. Thus, without
doing the decomposition the econometrician will underestimate the actual effect that UI
has on precautionary saving. Second, comparing the total and decomposed treatment
effects for net financial assets, I have that τTE/τV E = 0.31; the total treatment effect only
accounts for 31 percent of the effect that UI benefit generosity have on precautionary
saving.

This shows that distinguishing between UI’s effect on expected earnings and its effect
on expected income variance is more important than what previously has been believed.
Carroll et al. (2003) acknowledges that unemployment risk, which they consider, affects
income expectations also in a certainty equivalence world without precautionary saving.
However, they dismiss its impact on savings as ”the increase in job-loss probability would
have to be maintained for 17 years for our estimates to be in line with this pessimistic
scenario from a model without precautionary saving” (p. 598). But this only points
towards there being precautionary saving. In addition, in the canonical life cycle model
higher expected income lowers saving which is not obvious given the evidence here and
in Dynan et al. (2004) referred to above.
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Figure 4: The evolution of the number of observations per bin as a function of normalized earnings for
the asset sample. The kink is marked at 0.

5.3 Robustness Tests

To test the robustness of my results, I conduct four robustness tests. I begin with the
critical identifying assumption of the RKD; workers cannot manipulate the assignment
variable. If so, the distribution of wages should be smooth across the kink in the earnings-
benefit relation resulting in randomly assigned UI generosity around the kink k. To
investigate whether individuals are randomly assigned around k, I plot the density of
the wage distribution after collapsing the sample into wage segments or bins of length
2 SEK. In addition, I fit a fifth-degree polynomial to the plot, computed separately on
each side of the kink, which best captures movements in the data.

Figure 4 show no sharp discontinuity around k = 850. Rather, the fitted polynomial
shows that data behaves the same on both sides of the kink. That W = k coincides
with the mode of the distribution does not indicate that individuals sort around k.
If so, the incidence of observations should fall rapidly when k is reached. Let Nb be
the number of observations per bin. Formally, sorting on unobservables means that
limW→k+ Nb ̸= limW→k− Nb. This can be tested by using a procedure suggested by Mc-
Crary (2008) where the number of observations in each bin is regressed on a polynomial
of the normalized wage including an interaction term of the normalized wage and the
above-the-kink dummy. With no sorting, the estimated coefficient on the interaction
term γ̂ should be statistically insignificant. This is also the case as tγ̂ = −0.28 for the
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fifth order polynomial that fits data the best. Combining the evidence from the plot
of the wage density and the McCrary test lead to the conclusion that any kink in the
relation between wages and assets at k should be attributed to the benefit rule and that
UI treatment is as good as randomly assigned around k.

In addition, the risk for sorting around k is reduced due to a reform that took effect
on July 1, 2001. Among other changes, the reform raised the benefit cap k by some
17 percent from 725 SEK a day to 850 SEK a day. However, the increase only applied
to the first 20 weeks of unemployment which made the system two-tired in order to
maintain job search incentives. By the 21:th week of the unemployment spell, benefits
were reduced to the previous maximum amount of 580 SEK a day.

Moving on from sorting on unobservables to sorting on observables, I start by plot-
ting a number of key covariates against earnings to see if there is any changes in the
distribution of characteristics around k. The plots are shown in the appendix in figure
A3.2. There are slight changes in the distribution of age and the share of married at
k. However, any sorting that might be in these covariates is not enough to make treat-
ment effects estimated with and without covariates differ from one another. There is no
change in the composition of males around k. For the education variable ”share with
at most high school education” there seem to be no sorting. For the decomposed model
(15) to be identified, α̂ ⊥ B must hold. To test this assumption, I begin by plotting
unemployment risk against the normalized wage W − k. At W = k there is sign of a
kink in unemployment risk. To furter investigate whether unemployment risk is affected
by UI, I estimate (13) with unemployment risk as the dependent variable. These esti-
mations show sign of a kink when covariates are left out. When covariates are added,
all significance disappears. In addition, fore none of the models in which the treatment
effect of UI is significant, the effect is robust to the goodness of fit test. These results
are displayed in table A3.5.

The third robustness test deals with the sensitivity of the results to different band-
widths. In tables shown in the appendix, I re-run the same regression models as above for
narrower bandwidths to see in what way the results differ when the distance to the kink
becomes shorter. The variance and income effects are alike, both compared to those in
table 3 and between specifications with and without covariates. However, the estimates
become more imprecise as standard errors rise. The estimates for net financial assets
are the most robust across bandwidths as the AIC-preferred specification always shows
a negative and statistically significant impact of UI benefits. Debt cannot be seen to
react to UI for the narrower bandwidths h = 200 and h = 150. Gross financial assets are
affected by UI when the total treatment effect is estimated. However, the decomposition
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is insignificant for all specifications for gross financial assets.
Finally, there might be sample members who are not paying the UI-fund premiums

and therefore not eligible to full UI payments in the event of a job loss. As a consequence,
the kink k in the earnings-benefit relation does not affect such workers. Assume that a
share φ of the sample takes the kink into account as they pay premiums and another
share 1 − φ for which k do not bind. The resulting total treatment effect of UI on
assets in models (13) and (15) can then be written as φτTE and φ (τV E + τIE). With
φ < 1, the estimates are thus understated. However, with φ = 0.96 in my sample, the
small bias that any non-participants cause lays well within the confidence intervals of
the estimations.

6 Concluding Remarks

Where the traditional permanent income model with quadratic preferences has failed to
explain certain patterns of saving and consumption, models including a precautionary
saving motive have gained in relevance (Carroll and Summers, 1991; Carroll, 1997).
The presence of precautionary savings behavior in life cycle models has led modern era
thought to ask ”why do people not save?” and explained it with income risk that is being
carried over from the individual on to the public sector via insurance schemes such as
UI, health insurance and other welfare programs (Hubbard et al., 1994).

These insights remain highly valid. But, if the effect of the generosity of such pro-
grams on precautionary saving should be analyzed, their effect on expected income needs
to be taken into account as well. Unless the income effect is considered and removed from
the overall effect, the econometrician does not exclusively consider what effect a mean
preserving spread or a contraction of the income distribution has on asset accumulation
and therefore not exclusively precautionary saving.

This paper sets out to determine the importance of decomposing the effect of UI
benefit generosity into an income effect working through individuals’ income expectations
and a precautionary effect working through the expected income variance. When this
decomposition is made, the effect of UI on precautionary net asset accumulation becomes
larger compared to a model without decomposition. Not considering that UI raise income
expectations leads to an underestimation of the impact of UI on precautionary savings
by 70 percent. Consequently, UI affects both expected income and precautionary saving
motives and seems to play a large part in determining the amount of assets individuals
choose to hold.

Still, reduced form estimations does not allow for any finesse which results in a very
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crude assessment of how the expected future stream of UI payments, depending on the
likelihood, length and number of future spells, affects saving; a point raised by Engen
and Gruber (2001). A further insight into how the state-contingency of UI affects assets
could shed some more light on the issue of whether precautionary saving is important
to all people all of the time or only to some people some of the time as has been put
forward by Browning and Lusardi (1996).

27



References

Browning, M J, and A Lusardi (1996), Household Saving: Micro Theories and Micro
Facts, Journal of Economic Literature 34, 797-855.

Card, D, D S Lee and Z Pei (2009), Quasi-Experimental Identification and Estimation
in the Regression Kink Design, Working Paper 553, Princeton University.

Carroll, C (1992), The Buffer Stock Theory of Saving: Some Macroeconomic Evidence,
Brookings Papers on Economic Activity 2, 61-156.

Carroll, C D, (1997), Buffer Stock Saving and the Life Cycle/Permanent Income Hy-
pothesis, Quarterly Journal of Economics 92, 1-56.

Carroll, C D, (2001), Death to the Log-Linearized Consumption Euler Equation! (And
Very Poor Health to the Second-Order Approximation), Advances in Macroeconomics
1, Article 6.

Carroll, C D, K E Dynan and S S Krane (2003), Unemployment Risk and Precautionary
Wealth: Evidence from Households’ Balance Sheets, Review of Economics and Statistics
85, 586-604.

Carroll, C D, and M S Kimball, Precautionary Saving and Precautionary Wealth, Pal-
grave Dictionary of Economics and Finance, 2nd Ed. 2007.

Carroll, C D and A A Samwick (1997), The Nature of Precautionary Wealth, Journal
of Monetary Economics 40, 41-71.

Carroll, C D and L H Summers, Consumption Growth Parallels Income Growth: Some
New Evidence, in Bernheim B D and J B Shoven (eds), National Saving and Economic
Performance, Chicago University Press Chicago, 1991.

Chetty, R and A Szeidl (2007), Consumption Commitments and Risk Preferences, Quar-
terly Journal of Economics 122, 831-877.

Drèze, J H, and F Modigliani (1972), Consumption Decisions Under Uncertainty, Journal
of Economic Theory 5, 308-335.

Dynan, K E (1993), How Prudent Are Consumers?, Journal of Political Economy 101,
1104-1113.

28



Dynan K E, J Skinner, S P Zeldes (2004), Do the Rich Save More?, Journal of Political
Economy 112, 397-444.

Edin, P-A and P Fredriksson (2000), LINDA-Longitudinal INdividual DAta for Sweden,
Mimeo, Uppsala University.

Engen, E and J Gruber (2001), Unemployment insurance and Precautionary Saving,
Journal of Monetary Economics 47, 545-579.

Fuchs-Schündeln, N, and M Schündeln (2005), Precautionary Savings and Self-Selection:
Evidence from the German Reunification Experiment, Quarterly Journal of Economics
120, 1085-1120.

Guiso, L, T Jappelli and D Terlizzese (1992), Earnings Uncertainty and Precautionary
Saving, Journal of Monetary Economics 30, 307-337.

Hubbard, R G, J Skinner, S P Zeldes (1994), Explaining the Life-Cycle Model: Precau-
tionary Saving and Public Policy, American Economic Review Papers and Proceedings,
84, 174-179.

Hurst, E, A Kennickell, A Lusardi and F Torralba (2010), The Importance of Busi-
ness Owners in Assessing the Size of Precautionary Savings, Review of Economics and
Statistics 92, 61-69.

Karni, E (1999), Optimal Unemployment Insurance: A Survey, Southern Economic
Journal 66, 442-465.

Kazarosian, M (1997), Precautionary Savings: A Panel Study, Review of Economics and
Statistics 79, 241-247.

Keynes, J M, The General Theory of Employment, Interest and Money, McMillan, Lon-
don, 1936.

Kimball, M S. (1990), Precautionary Saving in the Small and in the Large, Econometrica
58, 53-73.

Kjellberg, A (2006), The Swedish Unemployment Insurance - Will the Ghent System
Survive?, Transfer 12, 87-98.

29



Kjellberg, A (2011), Kollektivavtalens täckningsgrad samt organisationsgraden hos ar-
betsgivarförbund och fackförbund, Lund University: Studies in Social Policy, Industrial
Relations, Working Life and Mobility. Research Reports 2011:1.

Kolsrud, J (2011), Consumption Smoothing during Unemployment, Working Paper
2011:11, Uppsala University.

Kyyrä, T and V Ollikainen (2008), To Search or not to Search? The Effects of UI Benefit
Extension for the Older Unemployed, Journal of Public Economics 92, 2048-2070.

Lee, D and T Lemieux (2010), Regression Discontinuity Designs in Economics, NBER
Working Paper 14723.

Leland, H (1968), Saving and Uncertainty: The Precautionary Demand for Saving,
Quarterly Journal of Economics 82, 465-473.

Lusardi, A (1997), Precautionary Saving and Subjective Earnings Variance, Economics
Letters 57, 319-326.

Lusardi, A (1998), On the Importance of the Precautionary Saving Motive, American
Economic Review Papers and Proceedings 88, 449-453.

McCrary, J (2008), Manipulation of the Running Variable in the Regression Discontinu-
ity Design: A Density Test, Journal of Econometrics, 142, 698-714.

OECD (2002), Employment Outlook.

Sandmo, A (1970), The Effect of Uncertainty on Savings Decisions, Review of Economic
Studies, 37, 353-360.

Skinner, J (1988) Risky Income, Life Cycle Consumption, and Precautionary Savings,
Journal of Monetary Economics 22, 237-255.

30



Appendix

On UI Eligibility

To get an estimate of the eligibility rate, I begin by dividing workers into three groups:
those who are UI-fund members through their union membership, those who only par-
ticipate in the UI-fund and finally those who pay neither of the fees. Call these three
groups which constitute the working population (L) Union Members (UM), Fund Mem-
bers (FM) and Uninsured Workers (UW ), respectively, so that L = UM + FM +UW .

To estimate the share of employed workers who pay the UI premium, (UM + FM) /L,
I use figures in Kjellberg (2006 and 2011) which are based on data from Statistics Swe-
den (SCB) and the Swedish Unemployment Insurance Board (IAF). According to Kjell-
berg (2006 and 2011), 84 percent of all employed workers between the ages of 25 and
64 were unionized in 2001 and therefore they also paid the UI premium, thus making
UM/L = 0.84. Numbers on the share of workers who only pay UI premiums FM are
only available for 1999 and 2003, not for 2001. In 1999, FM as a share of UM + FM

was 11 percent whereas the number had risen to 14 percent in 2003.
Assuming a linear trend in the share of non-unionized UI-fund members during these

four years, this makes UM/ (UM + FM) = 0.875 for 2001. The share (UM + FM) /L

is therefore equal to (UM/L)× ((UM + FM) /UM) = 0.84/0.875, which is 0.96. These
numbers are corroborated by the LINDA-data on unemployed used in Kolsrud (2011)
where 7 percent of the Swedish workers aged 25-64 who got laid off in 2001 and 2002
were found to be neither members of a UI-fund nor a labor union, therefore making
(UM + FM) /L = 0.93.
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Figures and Tables

Below I show plots describing the relation between a number of key covariates and
normalized earnings as well as all tables on all estimated RK-models.
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Figure A3.1: The relation between unemployment risk and normalized earnings. The kink is marked at
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Figure A3.2: Each figure show the evolution of a key covariate across the kink in the earnings-benefit
relation. Clockwise from left: share of men, age, share of high school educated and share of married.
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Poly order h = 300 h = 250 h = 200 h = 150

No covariates 1 -0.0019 -0.0017 -0.0014 -0.0026
(0.0002) (0.0003) (0.0003) (0.0005)
[0.0000] [0.0000] [0.0004] [0.0726]

2 -0.0017 -0.0023 -0.0055 -0.0054
(0.0005) (0.0010) (0.0013) (0.0020)
[0.0036] [0.0086] [0.0332] [0.1386]

3 -0.0078 -0.0104 -0.0069 -0.0035
(0.0020) (0.0006) (0.0032) (0.0049)
[0.0290] [0.0711] [0.0313] [0.1234]

With covariates 1 -0.0001 -0.0001 -0.0002 -0.0003
(0.0001) (0.0001) (0.0002) (0.0002)
[0.2796] [0.2087] [0.3246] [0.4794]

2 -0.0000 -0.0002 -0.0002 -0.0009
(0.0004) (0.0005) (0.0006) (0.0009)
[0.1768] [0.1067] [0.1477] [0.4493]

3 -0.0004 -0.0001 -0.0010 -0.0002
(0.0010) (0.0012) (0.0016) (0.0024)
[0.1726] [0.1622] [0.1515] [0.2164]

Optimal poly 3 3 2 1

No obs 57,864 52,781 44,864 35,765

Table A3.5: Results for placebo test with unemployment risk as dependent variable. The first row reports
the RKD estimate, the second row, within parenthesis, the robust standard error and the third row,
within square brackets, the p-value from the Goodness of Fit test. The optimal polynomial specification
recommended by the AIC is also reported.
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