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FOR ONLINE PUBLICATION - Appendix A: Technical Appendix

This Appendix provides the technical details of our model setup and the proofs of the Propositions. We also consider
extensions of the baseline model to gauge the robustness of our characterization of the optimal benefit profile. We
finally compare the evolution of consumption smoothing gains and moral hazard in stationary and non-stationary

environments.

A.1 Setup

We closely follow the setup in|Chetty| [2006], but allow for heterogeneous agents and non-stationarities. Let w; ; denote
a vector of state variables that contain all relevant information up to time ¢ in determining an agent i’s employment
status and behavior at time ¢. Let F; : (w;,:) denote the unconditional distribution of w; ¢ given information available
at time 0. We assume that Fj; is a smooth function and let 2 denote the maximal support of F;; for Vi, Vt. In our

stylized model, the vector of state variables w; + includes only the asset level, time and the employment status.
In each period ¢, an agent decides how much to consume from her income and assets. In our stylized model, an
agent earns w — 7 when employed and receives b when unemployed. The law of motion of assets in the employment

and unemployment state are respectively,

€
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Qi t41 = Taie + by — iy, (2)

but are constrained to be above a; 41 > a; for each agent ¢ and any time ¢t. We denote the Lagrange multipliers on
these constraints by pf; (wie) , pi'e (wiye) and pf s (wi e) respectively.

Let 0;,+ (ws,¢) denote an agent’s employment status at time ¢ in state w;¢. If 6 = 1, the agent is employed, and
if # = 0, the agent is unemployed. In each period ¢, an unemployed agent chooses a level of search effort s;; as
well. This search effort level determines the probability to leave unemployment for employment in that period. This

mapping may be agent-specific and change depending on the length of the unemployment spell.



Each agent ¢ chooses a program (s, cj', ¢§) with
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where we use the short-hand notation @;; 1 to denote the vector of state variables at time ¢ — 1 that preceded the
vector of state variables w; ¢ at time ¢. Following |Chetty| [2006], we assume that lifetime utility is smooth, increasing
and strictly quasi-concave in (¢, cf, s;) and that the value function V; (P) is differentiable such that the Envelope
Theorem applies. This implies that
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The second equality uses the optimality of the consumption choice ¢}'; (wi,¢), which does not depend on the borrowing

constraint being binding or not.
In our stylized model, the agent starts unemployed and remains employed until 7" once she finds a job. The
agent’s exit rate out of unemployment at time ¢ only depends on her search effort at time ¢t. The (unconditional)

probability to be unemployed at time ¢ + 1 therefore simplifies to
z
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This simplifying assumption makes that on the optimal path an agent’s unemployment consumption c;'; (ws,¢) only
varies with time ¢, which coincides with the number of periods she is currently unemployed. The agent’s employment

consumption ¢§ ; (wi,¢), however, depends on both time ¢ and the number of periods she has been unemployed.

We now turn to the policy. We can express the present value of the government’s budget as
ZZ
GP) =S 1 4+7] @ (b [1— i (wie)] + 705t (wine) YdFi e (wine) di,

which simplifies to when r = 0.
The government solves 7
max Vi(P)di+ )X G(P)-G ,
where ) is the Lagrange multiplier on the government’s budget constraint and G is an exogenous revenue constraint.
Our characterization is based on local policy changes and thus only allows for local tests and recommendations. For

the local recommendations to translate globally, we would need the program to be strictly concave in PE| To provide

!Chetty (2006) provides regularity conditions such that the government’s problem is strictly concave in case of



tractable expressions of the local welfare implications we assume that the social welfare function is differentiable.

A.2 Dynamic Unemployment Policy

A.2.1 Proof of Proposition

The welfare impact of a change in bene t level b; of policy P equals
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which simpli es to expression for » =0, and
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This expression simpli es to for 8 =1+ r = 1. The expectation operator E{ (-) thus averages over all potential
states in which the agent is unemployed at time ¢. In our stylized setup (which assumes that the agent starts unem-
ployed and remains employed once she nds a job), the agent’s unemployment consumption c;, (w;,:) only depends
on the length of the ongoing unemployment spell. The weight of agent i’s marginal utility in calculating the average

marginal utility among the unemployed at time ¢ is scaled by S;+/Ss.
Combining the two expressions, we nd
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which simpli es to expression @ for 8 = 1+r =1, with (T — D) equal to the expected time spent employed
¥, (1 —S;). The expectation operator E°(-) in @ is over all employment states and periods ¢t. Compared to
consumption during unemployment, employment consumption c¢;; (w;,;:) depends on the unemployment history and
not just on time ¢. Hence, we need to calculate the average marginal utility when employed at time ¢ for any agent ¢
and scale the weight in calculating the average marginal utility among the employed at time ¢ by (1 — S;¢) / (1 — Sy).

We then average over all periods ¢ using weights (1 — S;) / (T — D).

flat unemployment policies (i.e., by = b).



The n+1 rst-order conditions stated in the Proposition, jointly with the budget constraint, are necessary con-

sidtions for an interior, optimal policy.

A.2.2 Robustness of Characterization

We brie y show how the optimal tax formulae continue to apply in a model with multiple unemployment spells where
an agenti's layo probability i (e ) attime t depends on her e ort on the job e . We still assume that ! i1 contains
all relevant information up to time t in determining an agent i's employment status and behavior at time t. Let
it (!it) still denote an agent's employment status at time t in state !i;. If =1, the agent is employed, and if

=0; the agent is unemployed.
From the consumption smoothing perspective, the agent's marginal utility when employed can now depend on the
eortonthejob, @¥ c; ('it);ex (! ix) =@F% . From the moral hazard perspective, the (unconditional) probability

to be unemployed now equals
VA
Pr{i+ =0)= f(@ hi(sp Cie)itae D e Caedl+ Lo (Cie)) i (i )gdFie (Pie):

We introduce the indicator functions 1 (! i) which take value 1 if the length of the ongoing unemployment spell

equals tand 0 otherwise. Hence,
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The budget constraint still depends on the survival rate at each unemployment duration S[, but now potentially

spread over multiple spells. That is,
Z Z
St= L+l O 1 (i) dFi (L) di

Hence, the optimal formulae in Proposition E]remain exactly the same (with the marginal utility of consumption
when employed depending on e ort on the job). The policy-relevant elasticity should account for potential responses
in the layo rate to a change in the unemployment policy. In our context, however, we nd no signi cant responses
in the layo rates to changes in Ul bene ts. E]

We refer to Chetty [2006] for a detailed treatment of other extensions of the model (including private insurance
arrangements, spousal labour supply, etc.) which do not a ect the optimal tax formulae due to envelope conditions.
This remains true when extending his analysis to a dynamic bene t pro le. For example, we can introduce alternative
sources of incomez;; (Xit ;! it ) into the agent's budget constraints (1) and/or (2), with the income level depending
on the agent's choice variable x;: , which may enter the agent's utility function when employed and/or unemployed.

As long as there are no externalities related to this alternative source of income, envelope conditions imply that the

ZFirst, if layo rates respond to the unemployment policy, this has implications regarding the pdf of daily wages
around the kink in our empirical setting. The presence of a kink in bene ts should create bunching at the kink if
there is moral hazard on the job with convex costs of shirking. We show in subsection B.4 of Appendix B that we
cannot detect any bunching at the kink. Furthermore, if layo s are responsive to Ul bene ts this should also a ect
the pdf of daily wages when the kink in the schedule is removed. We show in subsection B.4 of Appendix B that
we cannot detect such changes in the pdf of daily wages after the removal of the kinks in the schedule. While this
evidence is far from de nitive, it suggests that layo rates do not seem to strongly respond to Ul benets in our
context.



welfare impact of a policy change is still captured by the same statistics.

A.2.3 Characterization with Employer Screening

We consider a reduced-form model of employer screening based on Lockwood [1991] and Lehr [2017]. The job nding
rate rate hix (Sit ;St)= i (sit) t(St) is determined not only by the probability that agent i nds a vacant position

i (sit ), depending on her own search e ort, but also by the probability that the matching rm hires the agent t(St)
where S; = fSjo1 g,0. The hiring probability at time t depends on the relative survival rates by agents with di erent
productivity. In a two-type version of the model ( H and L), where an agenti's type a ects both her productivity
and the probability of nding a vacancy i (sit ), the rm's optimal hiring rate when matched with a job seeker who
has been unemployed fort periods increases in the relative survival rate of the high type at time t. In particular, if
the rm's prot of hiring an agent equals ;i w, where " > b =0, the rm's optimal hiring decision equals =1
if % H  w and 0 otherwise. As a consequence, with the more productive type leaving unemployment at a faster
rate, the rm would not hire job seekers who have been unemployed for longer than t where % H=w.

In the employer screening model, an agent's search e ort will aect the job nding probability of any other
agent, positively or negatively depending on her type, but no agent internalizes this e ect. For simplicity we focus
on job seekers' welfare and ignore the impact on rms' prots. Note that the setup can in principle also encompass
richer models with rationing (e.g., Michaillat [2012]) and employer ranking (e.g., Blanchard and Diamond [1994]),
in which job seekers' search e ort crowd out the job nding rate of other job seekers. This is analyzed in Landais
et al. [2010] who account for rms' pro ts and labor-demand behavior more generally and show how the distinction
between micro and macro elasticities becomes relevant for the characterization of the optimal (static) unemployment
policy in general equilibrium.

The impact of a policy change on the agents' welfare equals
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rate @ ko=@ (through the change in hiring) will depend on the change in the relative survival rates at time t°in
response to the change in bene ts at time t. This corresponds to the correction proposed by Lehr [2017] for a at
benet pro le. A change in the unemployment policy won't change hiring, if the survival rate response of types with
di erent productivity responds is the same. Thatis, "lo, = "lo, .

Embedding this in our framework allows to assess the impact on the benet prole as well. For the hiring

externatity to change the gradient of the moral hazard costs, we need a change in the benet level bk to cause a



di erent response in the relative survival rate (scaled by 1 =S) depending on the timing of the change. In our stylized
two-type example the response in relative survival rate StH =S[L at the threshold duration t determines whether
hiring increases or decreases. Indeed, the rm will hire job seekers with longer unemployment duration than t if the
productive type is more responsive than the less productive type to a change in b, i.e., [Ht >" ¢ . The externality
response would be positive and thus causesMH < MH ;. In the model with heterogeneity in the returns to search,
discussed in subsection 5.2.1 and considered below, we show tha'fim can be increasing in the return to search for
bene t levels paid early in the spell, but at the same decreasing for bene t levels paid late in the spell. Intuitively,
the increase in the returns to search reduces the survival rate into longer unemployment spells and thus reduces the
responsiveness to changes in bene ts timed later on. Hence, with heterogeneity in the returns to search, the gradient

of the moral hazard cost could become steeper when adjusted for the hiring externality.

A.2.4 Characterization with Income Taxation

We brie y illustrate the role of other scal externalities beyond the one introduced by the unemployment policy. In
previous work on the Baily-Chetty formula, the only tax distortion in the economy comes from the unemployment
policy. That is, no other revenue requirement exists ( G = 0) and the government imposes a lump sum contribution
on the employed to balance the Ul expenditures. Our model allows for taxes to fund an additional revenue requirement
G > 0: In practice, however, general government expenditures are funded through an income tax that is levied on
both the employed and the unemployed.® Consider the case with a proportional income tax ¥ in addition to a lump
sum Ul contribution " paid by employed workers. The (integrated) government budget can be rewritten as

G(P) G=[T DJ("+ Yw) St (b ) G,
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The rst two terms capture the standard mechanical and behavioral e ect of an increase in the benet level on
the expenditures and revenues related to the unemployment policy. The third term captures the scal externality
through the income tax, accounting for the reduction in income tax revenues when increasing unemployment. For a
at pro le, this e ect is proportional to wab and thus small when the average e ective income tax rate is small
or the replacement rate is high. It is a standard simpli cation in related work to ignore these scal spillover e ects
across di erent government policies. Note also that from the consumption smoothing perspective, the di erence in

marginal utilities remains su cient.

A.25 Welfare Impact of Change in Tilt

Corollary 1.  Whenever 5+ > =52, welfare can be increased by increasing the tiltbi=k. A budget-balanced

1+ CS 1 > 1+ CS»

increase in the tilt by =k, increases welfare if and only if 755> a2

3In Sweden, Ul bene ts are fully included in individuals' taxable income to the personal income tax.



Proof: By implicit di erentiation, we nd that when increasing by and decreasing b, at rate

%, _ Di1(1+ MH 1) 3)
b *T D, L+ MH2)’

the policy budget remains balanced. The welfare impact of this budget-balanced increase in the tilt; =b» equals
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This proves the second part of the corollary. Consider now an increase in by jointly with a decrease in b, at rate

dop. _ DiMH;
i 2~ DL,MH,

The welfare impact of such increase in the tilt b=k equals
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Hence, whenever CS;=MH ; exceedsCS,=MH ;, such increase in the tilt b=k, increases welfare and vice versa.

A.3 Dynamic Su cient Statistics in Stationary Environment
A.3.1 Proof of Proposition 2

We consider a at benet prole b = b<w for 8t in a single-type, stationary environment hix ()= h() for
8i;t. We also assume (1+r)=1 and T = 1 . We compare the impact of an increase in the bene t level at time t
and at time t+1.

We analyze rst the moral hazard costs. We assume that the agent is borrowing constrained and thus consumes
hand-to-mouth when unemployed and employed ¢ = b and ¢ = w ). This set up follows Hopenhayn and Nicolini
[1997]. Using notation S{ =(1+ r) ¢ V'S, we nd

@GQP) _ S/ [ (b + @3
@b @b
b+ D',
= S [1+ b § Dby -
For an increase in b+, we nd
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Since the environment is stationary and the agent is borrowing-constrained, the agent's search behavior remains the



same over the unemployment spell (conditional on the continuation policy being the same). Starting from a at
pro le, an increase in b has the same impact on the continuation policy evaluated at time 1 as an increase in b1
has on the continuation policy evaluated at time 2, conditional on being still unemployed then. The impact of the
policy changes at timet and t +1 on the remaining duration at time 1 and time 2 respectively is the same. Hence,

we have "DQ;M = "pryp, for T = 1 . Denoting the constant exit rate for the at prole by h, we haveD" = rl’;—{]
and D) = LM 20 while Sf,; = LS. This implies
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Using this equality and the expression for "pr ,,, , We can re-write
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SiNce "sg b4 0. Starting from a at pro le, the moral hazard cost is thus higher for any benet increase that is
timed later during the spell.

We now analyze the consumption smoothing gains. In our stylized setup (which assumes that the agent starts
unemployed and remains employed once she nds a job), an optimizing agent's unemployment consumptioncy' (! ¢)
(and search e ort s; (! 1)) only depends on the length of the ongoing unemployment spell. Hence, we have

L @VP) L« 1g @Y (s
@b @t

When the agent is borrowing constrained, the agent is hand-to-mouth ¢’ = b and the marginal utility of consumption
(and thus CS;) remains constant for a at benet prole. When not borrowing constrained, an agent who is unem-
ployed at time t increases her consumption by depleting her assets to equalize the marginal utility of consumption
at time t with the expected marginal utility of consumption at t + 1. The unemployment consumption level ¢ at
time t, the consumption level upon nding employment cf,; at time t+1 and the consumption level when still being
unemployed ct,; at time t + 1 satisfy a standard Euler condition,

@Y (ct';st) @Y (ctu1) @V (¢lhy ;St+1)
L = hi(st) —>—-+(1 hi(st)) —————>
OF t (st) @&, ( t (st)) @k,
for (1+r)=1. With separable concave preferences, @V (c;s) =@c @¥% (c)=@& v°(c) ;and, bene ts lower than
the after-tax wage b <w , for any given asset level, an agent has higher expected lifetime income when employed

than when unemployed. The marginal value of an increase in assets is lower when employed than when unemployed,
ie., @Y, =@a1 < @V, =@a1. This implies the marginal utility of consumption is lower when employed than
when unemployed att + 1. Hence, by the Euler condition, v°(ct.;) > v°(c?,; ) implies vo(ct,; ) > vo(c'). On the
optimal path, the marginal utility of consumption is increasing over the spell and the consumption gains are thus
always higher for bene ts timed later during the unemployment spell.

The stationary forces and how they a ect the optimal benet prole are well known in the literature and
arguably robust. Our set up with the borrowing-constrained agent follows Hopenhayn and Nicolini [1997]. The
assumption that the agent is borrowing constrained is restrictive, but guarantees that search behaviour remains
the same over the unemployment spell and thus simpli es the derivations. Note that search behaviour remains
the same in a model with savings when the agent has CARA preferences with monetary cost of search e orts (i.e.,



v'(c;s)= exp( |[c (s)]) as in Spinnewijn [2015], again simplifying the derivation of the optimal bene t pro le.

It is also clear from the proof that relaxing the borrowing constraint would not change the conclusion regarding the
gradient of the moral hazard costs when "Doibey Dbt and hi+1 he (so that% > %) for any t. We analyze
this further for a speci c search environment with non-stationary features. The result that the marginal utility of
consumption is increasing over the spell continues to hold for unconstrained job seekers when the benet prole is
not atbut h <w for all t. The assumption that the agent's preferences are separable is also more restrictive
than necessary. The proof highlights that it su ces for the marginal value of an increase in assets to be lower when
employed than when unemployed.

A.4  Dynamic Su cient Statistics in a Non-stationary Environment

We now specify particular functions for the search environment and introduce non-stationary features in our model.
We allow for depreciation in search e cacy, heterogeneity in search e cacy, and heterogeneity in assets. We study
how these forces a ect the predicted increase inMH ; and CS; throughout the unemployment spell from Proposition
2. We allow for all these non-stationary forces simultaneously in our structural model in Appendix D.

We establish three results: (i) in a model with depreciation in the return-to-search parameter (i.e., h¢ (sit) =
ho + ‘hlsi;t ), the moral hazard cost cost of bene t changes that start later in the spell can be arbitrarily close to
the moral hazard cost of bene t changes that start earlier, (ii) in a model with heterogeneity in the return-to-search
parameter (i.e., hi (Sit ) = ho+ h‘lsi;t ), the moral hazard costs can actually be lower for bene t changes timed later in
the spell,, (iii) in a model with asset heterogeneity, negatively correlated with exit rates, the consumption smoothing
gains can actually be higher earlier in the spell.

A.4.1 Preliminaries

For our analysis of moral hazard costs, we assume that agents are borrowing constrained throughout the unemploy-
ment spell (i.e., unemployment consumption equals Ul bene ts), that preferences are separable in consumption and
search,u(c;s) = u(c) s, and that the exit rate function has the following form,

h(sit)= ho + his, for 8i;t:

For tractability, we assume that the optimal search e ort is interior and thus the resulting exit rate is between 0 and
1.
Each individual has a value function for the employed and unemployed state shown below:
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Since the employment state is absorbing, we haveV® = ”(1W7

1
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We start from a at benet prole and compare a permanent benet rise in  t = 2 (denoted by by ) and in
t = 3 (denoted by hsi; ) respectively. Note that t = 1 is the rst period that an agent exerts e ort, but this is
una ected by the benet level b;. The moral hazard cost of raising bene ts permanently in period t, starting from a
at pro le, is given by:

@
MHu = €% (b+ ):
D{!l
To save on notation we consider instead D = P o, Swand Dy = P {0, Sto, corresponding to D" and D{, for
r =0, but we make sure our conclusions are robustto ! 1.



A.4.2  Stationary Environment

We rst con rm that for this speci ¢ search environment, in the absence of non-stationary features, the moral hazard
cost of increasing the Ul bene ts is always higher when this increase is timed later in the spell, in line with Proposition
2. This will help highlighting why non-stationary features can a ect this result.

Consider rst an increase in bp;; . In this scenario, we have that V' = V{4, = V,' if t 2. As a result we have
only two value functions when unemployed:

VP =ub) s+ (ho+ his)[VEe V']+ VvV,
Vo' = u(bpn ) s+ (ho+ his)[VE W'+ V'

and one level of e ort:
s=( h Ve V)T

Hence, we can write

Sc=(@1 ho his)' 1l
~ 1
D= ho + his
_ 1 ho hls
Doy = Tho+ his

Since we evaluate the bene t change for a at pro le, we will use the fact that before di erentation V" = V' = VY,
We calculate the e ect of the benet rise on the average unemployment duration, which in turn depends on the
change in e ort, which in turn depends on the change in the value of being unemployed:

@b _ has iy
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Consider now an increase inbs; . Note that VU = VY3 = Vi’ if t 3. Therefore, there are only three value
functions when unemployed:

Vi'=u(b) s+ (ho+ his)[V® W'+ V),
Vo' =u() s2+ (ho+ his))[VE Vi'l1+ V4
@ V& =u(bsn ) sa+ (ho+ hisy))[VE  V5'];

and two levels of e ort:
st=( h Ve V)T
s2=( h i[Ve VDT
Similar to before, we nd
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which is composed of the following derivatives:
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Putting everything together, we nd for by and bz
@ng = @%1[) (1 ho his)1+ (ho+ his)],
while
Dan =Da2u (1 ho his).

The impact of an increase in bsin  on the time spent unemployed is smaller than the impact of an increase in by,
since a smaller part of the unemployment policy is a ected, as captured by the scalar [1  hy h;s ] in the both
expressions above, for the duration responses and the durations respectively. However, while the increase inbsi1
starts later, it will reduce the exit rates earlier in the spell as well, as captured by the scalar [L+ (ho + his )] in
the expression for the duration responses. These are the forward-looking incentives identi ed before in Shavell and
Weiss [1979]. Indeed, in line with Proposition 2, we nd

MH 211
MH 31

1

= < 1.
1+ (ho+ his)

This intuition generalizes for any changes byi1  and br+1 11 respectively and is robust to ! 1.

A.4.3 Depreciation in Search E cacy

We now assume that the returns to search depreciate at a geometric rate,

hi(sig)= ho+ ' *his, = ' ‘hs, for 2[0;1].

To simplify the expressions below, we assume that the exit rate is zero when no search is exerted (i.e.,ho = 0), but
the argument below continues to apply when relaxing this assumption. From the value of being unemployed at time
t and the e ort level at time t, we can derive the following derivatives:

@%v = @1 h' 1St)§£}11 80<t< t
J 1
@V _ o t 1., @V
@b =W @ ntls)gost
@5 _ St e u 1 @ml .
@bl - [V Vt+1] @bl ’
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which can be used in order to derive an expression for the derivative of the average unemployment duration:

@(ng = @S [L+(1 hs))+(Q hs))(X hs,)+(1 hs))A hsy)T h 2S3)+ |
— h s, 1 @s Dan + , @s Dsn

S [ —
@b 1 hs; 2 @n 1 hs,
- X 1g 1 Do @p

0 1 phtO 1St0 @

Diosy1nn @\’Eﬂ
1 h?t 15,0 @py,

%
= h  Plsgve vt
t0=1

We then use the following feature:

oy _ oV 8t max[t; f]
@b, @,
and
OY - wr @ hsy) oY
@b @
=)+ 2
@b
to re-express the ratio of duration responses as
u P 0 D @V
! @ '+1 ! '+
So0  sIVT W TR ey TselVE Vil ] e
@~ . ew P D0y @y,
@by silVe V] AR gite+ f, CiselVe Vi, ] toE ;1011"'11%0@@‘!?1
0 @V
- u ()+ @B + A.
@\éu ’
@hbn +A
where
A= X‘ {0 1& Ve V2'J Dt0+1 11 1 hsl @%+1 fOrj :2,3'

s; Ve VY, Dau 1 htls,@m

t0=2
capturing the response in exit rates from time 2 onwards. Hence, we can nd an explicit expression for the ratio of
moral hazard costs,

@ 3
MH 211 _ uO( )+ @l@!\f + A D3!1
MH B ey D
311 oo+ A 211

Note that when we set =1, we return to the stationary model and nd that MH ;1 =MH3z; < 1. However, in
this non-stationary setting, the ratio depends crucially on  and can be made arbitrarily close to 1 for su ciently low
. Thatis, using D31 = Dann 1 hsy),

MH 21 =MHan 1,

CODz: @ hs)l (@ hsy) oY+ A
u’()Dsn @ hs) @ hsz)@@T}‘?+A,
u®()Dsn @ hs;)) (@ hsy, O+ @ h%)ﬂ + A
@b1
Iterating the substitution of @(Z!\fu = u°()+ @@ hst)iggﬂil ,we nd
u’()Dan @ hs))@ hs,u¥)+ 2@ hs))@ hs,)@ hZs)u’()+ ::: +(@  hs)A:
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The bracketed term in the RHS converges to u%()Day  for ! 1. (In particular, when properly discounting the
survival rates to calculate the moral hazard costs, the two terms would coincide for (1 + r) = 1:) This shows the
importance of the term A, determined by the exit rate responses later in the spell, in driving the wedge between
the moral hazard costs. This wedge is still positive, like in the stationary model, since A > 0. However, the wedge
disappears when A converges to 0. Now by setting arbitrarily small we can make A arbitrarily small, since the
terms in the summation are scaled by 1 and thus converge to 0, while all other factors can be bounded from
above. Hence, for small enough , we have that MH 21 MH 3n

The intuition underlying this result is that depreciation in the returns to search reduces the responsiveness in the
exit rates later in the unemployment spell to changes in the Ul bene ts. While this force cannot reverse the relative
magnitude of the moral hazard cost, it mitigates the weight on the forward-looking incentives in driving this wedge.
We now turn to a case where the relative magnitudes can actually be reversed.

A.4.4  Heterogeneity in Search E cacy

We now consider heterogeneity in search e cacy, allowing for two types of agents, type y and type z. Type-y agents
have higher return to their search e ort,
hY >hi.

The proportion of y-types at the start of the unemployment spell equals

Our approach is dierent from the stationary case and the case with search depreciation in which we derived
an explicit expression for (@D=@# )=Di1 . Instead we follow the approach in the proof of Proposition 2 and
Section 5.2. We decompose the moral hazard cost of raising bene ts in period 3 permanently into the response to
forward-looking incentives and the response in the remaining duration of unemployment, conditional on still being
unemployed in period 3,

b Du 2, " "
MH an b+ = Dan D1 2bsn Tt "Ssban ¥ gy bay 0 (4)
where D3n % and D1y 2 S1 + S,. In a single-agent model without heterogeneity, the latter response

corresponds to the moral hazard cost of an overall increase in benets, "y, 4., = "pbi, - With heterogeneity,
the magnitude and the weights attached to the di erent elasticities depend on the dierent y- and z-types and their
respective survival.

We rst show that, for a given type, all three terms in (4) are increasing in search e cacy h;. De ne the following
common component amongst all three terms

B - u’(b) b
"1 @ (@ he his))[Ve Vi«
We then have
" o _ his
Don ben - Db = B
" -B his [l + (l ho his )]
S3;bs3n - 1 ho his
D1 2 " - B hls (ho + hls )
Dau D11 2iban 1 ho hils .
For tractability, we continue under the assumption that
@B = B S (1 ) 0:
@h 1 (1 (1 ho his))? ’
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which follows from 1 0. We also have

@ho + his ] 1 @s
——————==5s5 +hys ~—-
@h GT
=s + ( )S s ;
@a Ha 1 ho his)) '
using again 1 0. As a consequence, all the above terms are increasing in search e cacyh;.

The above elasticities are derived for a given type. This aggregrates up as follows:

" _ DbY, D*. .
Dby T D DYbiy T (1 ) D* DZ;bgy  »
D)’ Dz
" — 31 " 311 "
Sziban T Dan S¥ ban +(1 ) Dan SZiban
Dy 2., _ Dl ,. y +(1 Di » . .
. = —12 . b :
Dan D11 25b3n Dau Diy  sban Dan E 311

To emphasize the di erence, we have introduced the upper-bar notation to refer to aggregates. We now wish to show
that MH 11  >MH 31 s true in the presence of su cient heterogeneity. This is equivalent to:

" Du 2,

"
Dib1n Dan Du 2ban T sgban T Dan  ban

Substituting for the aggregate elasticities and re-arranging, we nd

DY D} " D* D3 "
i 311 DY:b + (1 ) _ s DZ:b >
D D3!1 D D3!1
D)1/| 2 D:ZLI 2 Dyl Dé'l
1 n y . + 1 ! "DZ b + 311 n v. + 1 ! "Sz'b
D3!1 D3, 2,b3!1 ( D3!1 11 20311 D3!1 S3 b3 ( )D3[1 330311
Using
D7y Dg!l +(l ) E Dé!l _O.
D Dan D Dan ,
we can re-write the inequality as
DY Di, " "
- = DY b DZb >
D Dsu
Dé’,l D{I 2 n " Dg!l D]Z.! 2 u n
Dan D%’,l DY, piban + S§iban +(1 Dan DZ, D} pbsn T SZiban

At this point we can see the mechanism at work. The LHS of the inequality can be made larger by increasing
hy relative to hi. The y-type agents are more responsive to changes in benets (i.e., @py.,=@h > 0) and spend
relatively less time unemployed later in the spell (i.e., @DY=D}, )=@h > 0). At the same time, we can make the
right-hand side arbitrarily small by increasing the heterogeneity. As we increase h} and decreasehi, the forward
looking elasticities of the y-types increase while the same elasticities decrease for thez-types. However, increasingly
little weight (converging to zero for ho + his, ! 1) gets placed on the y-types' elasticity. More weight gets placed
on the forward-looking elasticities of the z-types, but these are low and converge to zero forhi ! 0.
Hence, with su cient heterogeneity, we have that MH 11 > MH 31

A.4.5 Heterogeneity in Assets

Having introduced heterogeneity in exit rates, it is straightforward to reverse the prediction on the gradient of the
consumption smoothing gains as well. This requires individuals with lower marginal utility of consumption to select
into longer unemployment spells in a way that the dynamic selection o sets the increase in marginal utility for a
given individual due to the depletion of assets. This can be obtained for example by heterogeneity in assets where
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an agent's asset holdings are negatively correlated with her exit rate. The same argument applies with heterogeneity
in preferences.

To illustrate this, consider our two-type setup where type y is borrowing constrained and has high exit rate hY -
potentially induced by the constrained consumption when unemployed - and type z who has access to assets and low
exit rate h* <h?Y. To obtain CS; > CS 0, we need

S St o St
Su(@)+@a ) U o) > u g, tQ ) = u’(cfh)
S St+1 St+1ds

Sty Sty+1 0 St St 0,z St UO(CtZ+1) 0,z
—-— — u((b+(1 — u +(1 1 u >0
S, S (b) +( ) 5 (ct) +( ) S () (ct)
‘ Sty S1y+1 0 0,z Stz+l 072 072
- u(b) u +(1 u u-(cp+ >0
s s WO o) r@ g w(d) u(Ea)

Now notice that with h} > h{, the relative survival rate of agents of type y is decreasing over the spell,

S Sh. @ ) @ Wy
S S @ W e@ )@ W@ mea )@ n
Lo Wy @@ )t
@ myra@ e my

since St =S > (1 hY). Moreover, the di erence in marginal utility of consumption is positive, u®(b) u°(c¢f) > 0,
and more so the higher the asset level of agents of typez. Hence, with su cient heterogeneity in the exit rates and the
asset levels, the selection e ect can o set the increase in marginal utility for agents of type z, u®(¢?) u°(c4;) < 0,
and as such make the consumption smoothing gains higher for bene ts timed earlier in the spell.

A.4.6 Relative Survival Rate Response

We use the model with heterogeneity in search e cacy to show that the relative survival rate in a two-type model
can increase in response to bene ts paid early in the spell and decrease in response to bene ts paid later in the spell.
Embedding this in a model with employer screening considered in would imply that the gradient of the moral hazard
cost could become steeper when adjusted for the hiring externality.

In particular, we are interested in

@ @
@b, @SISh o o TS GLesh
@b @b St
We now analyze how —So changes when increasing search e cacy hy;i. For simplicity, we assume ho = 0 and

denote h1; = h;. Using S|m|Iar steps as before and starting again from a at prole, we nd

. 0
@& _o _ his * eyt i 2B
@b i [ 1 his)] b
j=0
for t >t % Like before, assuming that @B=@h 0 and @hs, =@h s;, which follows from 1 0, we nd
. 0 0
@ @5 _ X tj 2 hs X . tj 2
— —= 1 h ! —_— t 2[ (1 h I B=b
an @S o LG b Sy (1 ALa s
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We now want to see if this term can be negative for high enough t, but positive for low enough t. First,
0
t° 2) [(@ hs)'?! ?B=b
j=0

@ @s_g X (i, hs
on @ > < ¢ LG 0 1 hs O
hs

- 1 hs

t t° 2)<o.

The last inequality holds for high enough t (provided hs > 0). Second,

@ @s_g e 2 ge
@h @bs > szo[(l hs )] Sl hs (t 2)j:0[(1 hs )] B=b

(t 2)>0.

=1
1 hs

The last inequality now holds for low enough t (provided hs is small).
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FOR ONLINE PUBLICATION - Appendix B: Additional results
and robustness of the RK design

This Appendix presents additional results on the duration responses to bene ts and various robustness checks of the
RK design.

B.1 Additional Results: Hazard Rate Responses

To further investigate the non-stationary patterns in unemployment responses, Figure B-1 reports the RKD estimates
of the e ect of Ul bene ts on the hazard rates out of unemployment.

Since hazard rates are quite noisy at very high frequency, we have de ned hazard rates by periods of 5 weeks.
Blue dots represent the marginal e ect of a change in both by and by, estimated in the regression kink design for
spells starting between 1999 and July 2001. Red dots represent the marginal e ect of a change inb, only, estimated
in the regression kink design for spells starting between July 2001 and July 2002. In both cases, 95% con dence
interval around the point estimates, from robust standard errors, are displayed. The gure conveys quite clearly a
series of interesting ndings.

First, the graph shows that the e ect of Ul bene ts is mostly concentrated in the rst 10 to 15 weeks. After 15
weeks, the e ect of Ul bene ts on the hazard rate is small and almost always insigni cant.

Second, the graph shows thatb, (bene ts received after 20 weeks) do have an e ect on the hazard rate in the
rst 10 weeks. This con rms that unemployed individuals are forward-looking. b, does have a somewhat negative
e ect on contemporaneous hazard rates (after 20 weeks), but this e ect is small and almost always insigni cant.

The e ect of by can easily be inferred as it is the di erence, for each hazard rate, between the e ect of by and by,
and the e ect of b, only. From the gure, we can easily see that the e ect of b; is almost twice as large as the e ect
of by early on in the spell. Because hazard rates are very responsive tob; in the spell, by is having a large e ect on
the probability to survive into unemployment after 20 weeks. This creates a large mechanical e ect of b on D», the
average duration spent in the second part of the bene t pro le.

The total eect of b on D, is the sum of the mechanical e ect on survival plus the e ect of b on hazard
rates after 20 weeks. Interestingly, the gure shows that the latter e ect is positive (though small) for some hazard
rates after 20 weeks. This is an indication of some (positive) dynamic selection going on: individuals who remain
unemployed due to higher by have a slightly higher hazard rate later in the spell. Yet, this dynamic selection e ect
is not large enough to undo the large mechanical e ect that a much larger fraction of individuals survive into the
second part of the benet pro le.

The gure therefore provides some intuition for why by has a MH cost that is somewhat larger than b,. by
increasesD; more than b, because it strongly aects hazard rates early in the spell. This in turn has a large
mechanical e ect on D, since more individuals survive into the second part of the benet prole. The eects of by
(positive) and b, (negative) on hazard rates after 20 weeks are too small and insigni cant to undo, in the MH costs
estimates, the e ects on hazard rates early in the spell.
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Figure B-1: RKD estimates on hazard rates at the SEK725 kink

Notes: The gure reports the RKD estimates of the e ect of Ul bene ts on the hazard rates out of unemployment.
Empirical hazard rates are the observed fraction of individuals exiting unemployment in period t conditional on
surviving until the start of period t, and are de ned by periods of 5 weeks. Blue dots represent the marginal e ect
of a change in both by and by, estimated in the regression kink design for spells starting between 1999 and July
2001. Red dots represent the marginal e ect of a change in b, only, estimated in the regression kink design for spells
starting between July 2001 and July 2002. All estimates are from linear speci cations using the changes in the Ul
schedule at the 725SEK kink with a 90SEK bandwidth. 95% con dence intervals around the point estimates, from
robust standard errors, are displayed.
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B.2 RK design for D; and D,

To assess the validity of the RK design for unemployment duration D spent on the rst part of benet pro le and
unemployment duration D; spent in the second part of the bene t pro le, Figure B-2 below displays the raw data,
replicating for D1 and D, what Figure 2 was doing for total unemployment duration D. The graphs provide graphical
evidence of a change in slope in the relationship between bothD; and D, and previous daily wage in response to
the kink in Ul bene ts. The change in slope is larger for spells starting before July 2001, when both b; and b, are
capped at the 725SEK threshold. The magnitude of the change in slope decreases for spells starting between July
2001 and July 2002 when only b, is capped at the 725SEK threshold. Formal estimates of the change in slope using
linear speci cations of the form of equation (16) are displayed in Table 2. The red lines display predicted values of
the regressions in the linear case.

B.3 Year by year RKD estimates

Figure B-3 plots the year-by-year evolution of the estimates of the change in slope in the relationship between total

unemployment duration D and pre-unemployment daily wages from 1999 to 2007. The gure provides clear evidence
that our estimated responses are indeed due to the policy changes, and not due to time trends in the distribution of

durations around the kink.
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Figure B-2: RK design at the SEK725 threshold for Di and D>

1999-2000
A. Outcome: D1 B. Outcome: D-

2001
C. Outcome: D; D. Outcome: D»

Notes: The Figure plots average unemployment duration D spent on the rst part of benet pro le and average
unemployment duration D, spent on the second part of the bene t pro le, in bins of previous daily wage for the two
periods of interest. Sample is restricted to unemployed individuals with no earnings who report being searching for
full-time employment. The graphs provide graphical evidence of a change in slope in the relationship between both
D1 and D, and previous daily wage in response to the kink in Ul bene ts. The change in slope is larger for spells
starting before July 2001, when both by and b, are capped at the 725SEK threshold. The magnitude of the change in
slope decreases for spells starting between July 2001 and July 2002 when onlyy, is capped at the 725SEK threshold.
Formal estimates of the change in slope using linear speci cations of the form of equation (16) are displayed in Table
2. The red lines display predicted values of the regressions in the linear case.
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Figure B-3: RKD estimates on unemployment duration D at the SEK725 kink by year
of entry

Notes: The gure reports the RKD estimates of the e ect of Ul bene ts on total duration of unemployment by year

of entry into unemployment, at the 725SEK kink. Entry into unemployment in Year N is de ned as starting a spell
between of July 1st of Year N and July 1st of Year N + 1. Spells starting before 2001 are therefore subject to a
kink in both b; and b,. Spells starting in 2001 are subject to a kink in b, only. Spells starting in 2002 and after
do not face any kink in the schedule and represent a placebo. All estimates are from linear speci cations using the
changes in the Ul schedule at the 725SEK kink with a 90SEK bandwidth. 95% con dence intervals around the point
estimates, from robust standard errors, are displayed. The gure provides clear evidence that estimated responses
in the RK design are indeed due to the policy changes, and not due to time trends in the distribution of durations
around the kink.
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B.4  Additional robustness analysis of the RK design

This subsection presents various additional robustness checks of the RK design. We start by restating the two
fundamental identifying assumptions of the RK design, and then propose various tests to assess their potential
validity, by looking for clear violations of these assumptions.

We consider the general model:

Y = y(bi;bpw; )

We are interested in identifying the marginal e ect of benets k;k =1;2 on the duration outcome Y, ¢ = g—g.
is a deterministic, continuous function of the wage w, kinked at w = wy. Identi cation of ¢ in the RK design relies
on two assumptions:

Assumption 1: the direct marginal e ect of the assignment variable w on Y is assumed to be smooth around the
kink point wy. This means that @X®521% ) s assumed to be continuous in the neighborhood of the kink point.
Assumption 2:  the distribution of unobserved heterogeneity  is assumed to be evolving smoothly around the kink
point. This means that the conditional density ( f.; ()) and its partial derivative with respectto w, (@%; ()=@W
are assumed to be continuous in the neighbourhood of the kink point.

These identifying assumptions are, by de nition, untestable. Yet, we can use the various \experiment arms" of
our quasi-experimental setting as well as sensitivity analysis to try to detect clear violations of these assumptions
and to provide some sense of the potential robustness of these identifying assumptions and the validity of our RK
design.

Testing for clear violations of Assumption 2: manipulation The most obvious violation of the assumption
of smooth distribution of heterogeneity at the kink arises if individuals are able to locate their daily wage strategically
around the kink point. A few tests can help assess the robustness of this assumption.

First, Figure B-4 plots the density of the daily wage and shows graphically the smoothness of the distribution of
the assignment variable at the kink point in the Ul schedules. The graph shows the probability density function of
the daily wage around the 725SEK threshold and displays two formal tests. The rst is a standard McCrary test of
the discontinuity of the pdf of the assignment variable. We report the di erence in height of the pdf at the threshold.
The second is a test for the continuity of the rst derivative of the p.d.f. We report the coe cient estimate of the
change in slope of the pdf in a regression of the number of individuals in each bin on polynomials of the assignment
variable interacted with a dummy for being above the threshold. Both tests suggest smoothness of the assignment
variable around the threshold

The continuity in the pdf of the assignment variable indicates that there is no bunching at the kink point. Such
bunching would have constituted proof of the ability of individuals to manipulate their location on the Ul schedule,
which would have been a clear violation of Assumption 2. Absence of bunching at the kink is not a su cient condition
to rule out that individuals respond to the kinked schedule in their earnings decision, which would question the validity
of Assumption 2. The absence of bunching could be driven by optimization frictions which attenuate the ability to
bunch at the kink, or by the fact that the compensated elasticity of daily wage with respect to marginal tax rates
is small. Even if the compensated elasticity of the daily wage is small, income e ects could still be large, and would
a ect earnings decisions as we move further away from the kink. This would then be picked up by variations in the
slope of the pdf at the kink. The fact that we do not detect any change in the rst derivative of the pdf of daily wage
at the kink point, as reported in Figure B-4, is reassuring.

Interestingly, because the kinks in the schedule of by and b, are removed in July 2001 and July 2002, we can
actually directly estimate whether the distribution of daily wages reacts to the removal of the kink and therefore
get a direct test of whether the pdf of the assignment variable is a ected by the presence of the kink. In Table B-1
below, we report the results of a di erence-in-di erence model where we look at the evolution of log wages above and
below the kink, before July 2001 (when both kinks were in place) and after July 2001 (when one kink is removed).
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The wages of individuals who had optimally chosen their daily wages at or above the kink, will be a ected by the
removal of the kink. To the contrary, individuals who had optimally chosen daily wages below the kink should not be
a ected by the removal of the kink. If individuals' daily wages respond to the kinked Ul schedule, we therefore expect
a di erential change in the average log wages above the kink after July 2001 relative to log wages below the kink.
Estimates, reported in Table B-1 indicate that the removal of the kinks did not signi cantly a ect the distribution

of daily wages above and below the kink. There is no di erential change in the daily wage below and above the kink
after July 2001. This in turn suggests that the presence of kinks in the Ul schedule does not signi cantly a ect the
distribution of daily wages around the kink.

Testing for clear violations of Assumption 2: observable heterogeneity To further investigate the evolution
of the distribution of heterogeneity at the kink, the panels in Figure B-5 show how the mean values of di erent

covariates (age, fraction of men, highly educated and foreigners) evolve with the daily wage around the kink. We
do not nd any non-linearity around the kink. This is also reassuring, as non-smoothness in the distribution of

observable heterogeneity would have cast doubt on the validity of the assumption of smoothness in the distribution
of unobservable heterogeneity around the kink.

Testing for underlying non-linearities: Bandwidth size The panels in Figure B-6 report our RKD estimates
for di erent bandwidth sizes. For all periods we consider, the estimates remain stable for bandwidths above h =
60SEK.

Testing for underlying non-linearities: Permutation tests Ganong and Jaeger [2014] suggest that it can be
helpful to assess whether the true coe cient estimate is larger than those at \placebo" kinks placed away from the
true kink. The idea behind their permutation test is that, if the counter-factual relationship between the assignment
variable and the outcome (i.e., in the absence of the kink in the budget set) is non-linear, then the curvature in this
relationship will result in many of the placebo estimates being large and statistically signi cant. In Table B-2, we
report 95% con dence interval based on this permutation procedure and compare them to bootstrapped standard
errors and robust standard errors.

Testing for underlying non-linearities: Non-parametric detection of kink point Figure B-10 shows the
R-squared when we run the RKD regression in (16) for \placebo" kinks placed in 10SEK increments from the true
location of the threshold. This procedure, proposed in Landais [2015], and inspired from the time series literature
on detection of trend breaks, enables to non-parametrically detect where a true kink is most likely to be located in
the data, by looking at the placebo kink where the R-squared is maximized. The gure shows that the R-squared is
maximized at the location of the actual kink point, again supporting the evidence that there is in fact a change in
slope that occurs at the actual kink point. In both panels A and B, the preferred location of the kink is extremely
close to the true kink and the relationship between the placebo kink location and R-squared of the model exhibits
a clear concave shape. In panel C, reassuringly, when there is no true kink at 725SEK, this relationship is perfectly
at.

Polynomial order Table B-3 shows estimates of the change in slope at the kink for linear, quadratic and cubic
speci cations, assessing the model t for these di erent speci cations.

For the 1999-2000 period, the estimates are very similar across polynomial orders. For the 2001 period, estimates
vary across polynomial orders, and estimates from the quadratic model are larger in magnitude than estimates using a
linear speci cation. Yet, model t analysis suggests that linear estimates should be preferred. The linear speci cation
is having similar root mean squared errors (RMSE) and minimizes the Aikake information criterion (AIC). Note also
that, although larger, the point estimates on the quadratic speci cation are very imprecisely estimated, so that we
cannot actually reject that they are equal to the estimates from the linear model.

We also plot below in Figure B-8 the prediction from the linear and quadratic speci cations on top of the raw
data to see how these models t the data. For the period 1999-2000, panel A shows that both the quadratic and the
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linear model t the data equally well and deliver extremely similar results for the change in slope at the kink. For
the period 2001, the quadratic model delivers a larger change in slope at the kink compared to the linear t. But
this is driven by a higher curvature so that the linear model overall does deliver a better t of the data, as indicated
by the root squared mean error and the AIC reported on the graph.

Right-censoring When the schedule of bene ts changes, individuals with ongoing spells are transferred to the
new schedule. To control for this, two solutions can be envisaged. First, one may get rid of observations who have

an ongoing spell at the moment the schedule changes. An alternative solution is to treat the duration of these
observations as censored at the moment when these individuals transfer the new schedule. One can then estimate a
Tobit model on the right-censored data. In Figure B-9 below, we report the estimates for the estimated change in
slope inD; and D, for censored and uncensored models, as a function of the RKD bandwidth. The Figure shows that
censored and uncensored models deliver identical results, and that the point estimates of the two models are never
statistically signi cantly di erent. The uncensored model proves a little less precise though, as we end up throwing
away some observations. As a consequence, we have decided to focus on the estimates from these censored models
for our baseline results.
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Figure B-4: Robustness of the RK design: p.d.f of daily wage

Notes: The gure tests graphically the smoothness of the distribution of the assignment variable at the kink point
in the Ul schedules to assess the validity of the local random assignment assumption underlying the RK design. The
Panel shows the probability density function of the daily wage around the 725SEK threshold. We also display two
formal tests of the identifying assumptions of the RKD. The rst is a standard McCrary test of the discontinuity of
the p.d.f of the assignment variable. We report the di erence in height of the p.d.f at the threshold. The second is a
test for the continuity of the rst derivative of the p.d.f. We report the coe cient estimate of the change in slope of
the p.d.f in a regression of the number of individuals in each bin on polynomials of the assignment variable interacted
with a dummy for being above the threshold. Both tests suggest smoothness of the assignment variable around the
threshold, in support of the identifying assumptions of the RK design.
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Figure B-5: Robustness of the RK design: Covariates

A. Age B. Gender

C. Fraction with Higher Education D. Fraction Foreigners

Notes: The gure tests the validity of the smoothness assumptions of the RK design. Each panel shows the mean
values of a di erent covariate in bins of the assignment variable around the 725SEK threshold. The red lines display
predicted values of polynomial regressions of the form of equation (16) in order to detect potential non-linearity
around the threshold. The sample is restricted to all spells starting before July 2002, when kinks in the Ul schedule
are active at the 725SEK threshold. The graphs show evidence of smoothness in the evolution of all covariates at the
kink, in support of the RKD identi cation assumptions.
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Figure B-6: RKD estimates as a function of bandwidth size

A. 1999 - 2000

B. 2001
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Figure B-7: RKD estimates as a function of bandwidth size (continued)

A. 2002-2005

Notes: The gure reports estimates of the change in slope with 95% robust con dence interval in the relationship
between unemployment duration and daily wage at the 725SEK threshold using linear regressions of the form of
equation (16) as a function of bandwidth size h. These estimates are reported for three periods of interest: 1999-2000
(i.e., spells starting before July 2001), 2001 (i.e., spells starting after July 2001 and before July 2002) and 2002-
(i.e., spells starting after July 2002). Unemployment duration is de ned as the number of weeks between registration
at the PES and exiting the PES or nding any employment (part-time or full-time employment, entering a PES
program with subsidized work or training, etc.). Unemployment duration is capped at two years. Sample is restricted

to unemployed individuals with no earnings who report being searching for full-time employment.
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Figure B-8: Unemployment duration as a function of daily wage around the 725SEK
kink, and linear and quadratic model fits

A. 1999-2000

B. 2001

Notes: The gure plots average unemployment duration in bins of previous daily wage for spells starting before July
2001 (panel A) and for spells starting between July 2001 and July 2002 (panel B). On top of the raw data, the gure
also displays predictions from linear and quadratic regressions of the form of equation (16) with a bandwidth size
h = 90SEK. To further assess model t, we report for each speci cation the root mean squared error (RMSE) as well
as the Aikake information criterion (AIC). 29



Figure B-9: RKD estimates of the change in slope at the SEK725 kink for OLS model
and for the censored regression model

1999-2000
A. Outcome: D1 B. Outcome: D»

2001
C. Outcome: D; D. Outcome: D,

Notes: The gure reports estimates of the change in slope with 95% robust con dence interval in the relationship
between unemployment duration and daily wage at the 725SEK threshold using linear regressions of the form of
equation (16) as a function of bandwidth size h. When the schedule of benets changes, individuals who have
ongoing spells are transferred to the new schedule. The Figure compares results for two di erent solutions to account
for this. First, one may estimate OLS regressions on a sample where observations who have an ongoing spell at the
moment the schedule changes are thrown out (non-censored model). An alternative solution is to treat the duration
of these observations as censored at the point when these individuals get in the new schedule. One can then estimate
a Tobit model on the right-censored data (censored model). The Figure compares estimates from these two solutions.
These estimates are reported for two periods of interest: 1999-2000 (i.e., spells starting before July 2001) and 2001
(i.e., spells starting after July 2001 and before July 2002).

30






	 Setup
	 Dynamic Unemployment Policy
	Proof of Proposition 1 
	Robustness of Characterization
	Characterization with Employer Screening
	Characterization with Income Taxation 
	 Welfare Impact of Change in Tilt 

	 Dynamic Sufficient Statistics in Stationary Environment
	Proof of Proposition 2 

	 Dynamic Sufficient Statistics in a Non-stationary Environment 
	 Preliminaries
	 Stationary Environment
	 Depreciation in Search Efficacy
	 Heterogeneity in Search Efficacy
	 Heterogeneity in Assets
	 Relative Survival Rate Response

	 Additional Results: Hazard Rate Responses
	RK design for D1 and D2
	 Year by year RKD estimates
	 Additional robustness analysis of the RK design
	Exploiting Other Kinks to Assess the Robustness of MH1MH2
	850 SEK kink
	912.5 SEK kink
	Combining estimates to identify the relative magnitude of MH1 vs MH2
	Inference on estimates of the relative magnitude of MH1 vs MH2

	Comparison to Duration Response Estimates in the Literature
	Registry-based measures of consumption
	Consumption patterns prior to the onset of a spell
	Additional Results on Consumption Smoothing Means & Dynamic Selection
	Consumption profiles over the spell using household consumption surveys (HUT)
	 Calibration
	 Model Fit
	 Counterfactual Analysis

