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In this Online Appendix, I first present empirical results in Section 3.1 of the main text under alternative
samples in the PSID. I find that main results remain robust in different samples. Second, I lay out the
model with endogeneous wages discussed in Section 5 and Appendix F of the main text. Finally, I present
the computational algorithm for solving the model.

Alternative Samples in PSID

The PSID has four samples: Survey Research Center (SRC), Survey of Economic Opportunities (SEO),
Immigrant, and Latino samples. I obtain the main results in Section 3.1 using SRC, SEO, and Immigrant
samples. However, the main conclusions of the empirical section remain almost unaltered if I use other
combinations of these samples. Table A.1 presents the results for the impact of the head’s displacement
over the business cycle on relative spousal earnings and hours under the alternative samples of the PSID
using proper weights. The table presents similar results to those obtained in the main text, given that the
spousal earnings and hours responses are small on average in recessions and slightly positive in expansions.

In Section 3.1, I restrict the baseline sample to families in which both the husband and the wife are
between the ages of 20 and 60 with at least two years of observation. I also drop families whose family
labor income is above the 99th percentile of family labor income distribution. Table 2 summarizes the
results for the impact of the head’s displacement over the business cycle on relative spousal earnings and
hours under alternative restrictions in the baseline sample. First, I change the age limits in the baseline
sample so that I use only information until age 55. Second, I include family heads who are single in the
baseline PSID sample. Third, I keep families whose family labor income is above the 99th percentile of
the family labor income distribution. Fourth, I drop families with family labor income below the bottom
1 percentile and families with family labor income above the top 1 percentile. Fifth, I drop families where
any member of the family is not living in the family unit. Finally, in Section 3.1, I estimate Equation 8
of the main text separately for i) a treatment group where the head is displaced only in recessions, and
a control group where the head is never displaced, and ii) a treatment group where the head is displaced
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Table 1: Spousal Earnings and Hours upon the Head’s Displacement under Alternative Samples

Years since Spousal Earnings Spousal hours Spousal Earnings Spousal hours
displacement Recession Expansion Recession Expansion Recession Expansion Recession Expansion

Baseline Sample Keeps all Samples

−2 −0.02 −0.02 0.01 −0.02 0.01 −0.04 0.03 −0.04
(0.87) (0.88) (0.91) (0.87) (0.90) (0.42) (0.65) (0.35)

0 0.12 −0.07 0.07 0.04 0.11 −0.05 0.08 0.04
(0.42) (0.26) (0.49) (0.35) (0.43) (0.95) (0.41) (0.40)

2 −0.14 −0.01 −0.05 0.03 −0.13 0.08 −0.04 0.02
(0.33) (0.88) (0.60) (0.52) (0.33) (0.50) (0.66) (0.58)

4 0.09 0.09 −0.02 0.11 0.09 0.10 −0.02 0.11
(0.56) (0.18) (0.84) (0.03) (0.58) (0.14) (0.84) (0.02)

6 0.02 0.14 −0.03 0.16 0.03 0.10 −0.03 0.13
(0.88) (0.02) (0.71) (0.00) (0.85) (0.14) (0.67) (0.00)

8 −0.17 0.17 −0.11 0.09 −0.16 0.15 −0.11 0.09
(0.12) (0.01) (0.10) (0.03) (0.14) (0.02) (0.10) (0.02)

10 −0.11 0.07 −0.08 0.10 −0.09 0.10 −0.07 0.08
(0.30) (0.16) (0.20) (0.01) (0.37) (0.17) (0.28) (0.01)

Keeps SRC and SEO Samples Keeps only SRC Sample

−2 −0.03 −0.02 −0.04 −0.03 −0.02 −0.02 0.04 −0.03
(0.73) (0.69) (0.81) (0.46) (0.87) (0.71) (0.80) (0.47)

0 0.12 −0.07 0.06 0.04 0.17 −0.05 0.10 0.06
(0.42) (0.26) (0.52) (0.40) (0.29) (0.43) (0.35) (0.21)

2 −0.15 −0.01 −0.06 0.02 −0.18 0.01 −0.09 0.02
(0.29) (0.92) (0.53) (0.65) (0.23) (0.86) (0.35) (0.59)

4 0.09 0.09 −0.02 0.11 0.06 0.09 −0.05 0.12
(0.58) (0.19) (0.78) (0.03) (0.74) (0.18) (0.52) (0.02)

6 0.00 0.14 −0.05 0.16 0.02 0.15 −0.03 0.17
(0.99) (0.02) (0.48) (0.00) (0.91) (0.02) (0.74) (0.00)

8 −0.19 0.17 −0.13 0.09 −0.22 0.17 −0.17 0.09
(0.10) (0.01) (0.05) (0.03) (0.07) (0.01) (0.02) (0.03)

10 −0.10 0.07 −0.08 0.09 −0.10 0.07 −0.06 0.08
(0.32) (0.17) (0.22) (0.01) (0.38) (0.18) (0.39) (0.03)

Note: The PSID has four samples: Survey Research Center (SRC), Survey of Economic Opportunities (SEO), Immigrant, and Latino samples. The
baseline sample consists of SRC, SEO, and Immigrant samples. All results are obtained using Equation 8 of the main text with proper weights,
but I only show the estimated values (as a percent of mean predisplacement earnings) for every other year to save space.
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Table 2: Spousal Earnings and Hours upon the Head’s Displacement under Different Sample Restrictions

Years since Spousal Earnings Spousal Hours Spousal Earnings Spousal Hours
displacement Recession Expansion Recession Expansion Recession Expansion Recession Expansion

Alternative Age Limits Includes Singles

−2
−0.01 −0.02 0.03 −0.03 −0.07 −0.08 −0.09 −0.08

(0.94) (0.88) (0.75) (0.50) (0.18) (0.45) (0.75) (0.43)

0
0.13 −0.11 0.04 0.04 −0.03 −0.20 −0.07 0.01

(0.37) (0.11) (0.65) (0.47) (0.92) (0.23) (0.76) (0.91)

2
−0.22 −0.03 −0.04 0.01 −0.55 −0.00 −0.24 0.09

(0.14) (0.60) (0.64) (0.76) (0.08) (0.99) (0.24) (0.44)

4
0.05 0.06 −0.00 0.11 −0.19 0.12 −0.14 0.31

(0.75) (0.38) (0.96) (0.05) (0.55) (0.51) (0.40) (0.02)

6
−0.05 0.13 −0.03 0.16 −0.16 0.24 −0.08 0.39

(0.72) (0.04) (0.70) (0.00) (0.60) (0.14) (0.64) (0.00)

8
−0.12 0.13 −0.08 0.07 −0.40 0.22 −0.20 0.11

(0.23) (0.05) (0.22) (0.10) (0.12) (0.15) (0.18) (0.24)

10
−0.08 0.03 −0.07 0.09 −0.33 0.13 −0.23 0.20

(0.36) (0.58) (0.35) (0.02) (0.11) (0.32) (0.10) (0.02)

Keeps Top 1 Percentile Drops Both Bottom 1 and Top 1 Percentile

−2
−0.02 −0.04 0.04 −0.03 −0.02 −0.02 −0.01 −0.04

(0.85) (0.45) (0.57) (0.40) (0.87) (0.77) (0.95) (0.40)

0
−0.02 0.00 0.03 0.03 0.13 −0.09 0.08 0.03

(0.87) (0.95) (0.66) (0.46) (0.40) (0.16) (0.44) (0.59)

2
−0.21 0.08 −0.06 0.03 −0.15 −0.03 −0.05 0.02

(0.15) (0.35) (0.46) (0.40) (0.33) (0.67) (0.59) (0.62)

4
−0.01 0.06 0.04 0.06 0.09 0.06 0.01 0.08

(0.94) (0.25) (0.63) (0.10) (0.59) (0.36) (0.94) (0.12)

6
−0.06 0.10 0.01 0.09 0.02 0.11 −0.02 0.12

(0.66) (0.06) (0.85) (0.03) (0.92) (0.09) (0.83) (0.01)

8
−0.14 0.11 −0.03 0.06 −0.21 0.15 −0.13 0.08

(0.20) (0.04) (0.66) (0.08) (0.09) (0.02) (0.07) (0.06)

10
−0.09 0.06 −0.01 0.04 −0.15 0.08 −0.09 0.09

(0.39) (0.32) (0.82) (0.26) (0.18) (0.16) (0.20) (0.01)

Drops cases where Couples are not living in Family Unit Keeps those Displaced in Recessions and Expansions

−2
−0.03 −0.02 −0.01 −0.03 0.01 −0.02 0.02 −0.03

(0.80) (0.88) (0.86) (0.48) (0.84) (0.66) (0.76) (0.32)

0
0.11 −0.07 0.07 0.04 0.02 −0.05 0.01 0.02

(0.44) (0.25) (0.50) (0.37) (0.79) (0.21) (0.81) (0.44)

2
−0.14 −0.01 −0.05 0.03 −0.03 −0.02 −0.00 0.05

(0.34) (0.87) (0.60) (0.54) (0.64) (0.62) (0.97) (0.13)

4
0.09 0.09 −0.01 0.11 0.04 0.03 −0.04 0.06

(0.56) (0.18) (0.86) (0.03) (0.62) (0.45) (0.40) (0.08)

6
0.02 0.14 −0.03 0.16 0.11 0.08 0.04 0.10

(0.88) (0.02) (0.71) (0.00) (0.12) (0.04) (0.45) (0.00)

8
−0.17 0.16 −0.11 0.08 0.00 0.11 −0.01 0.08

(0.12) (0.01) (0.10) (0.04) (0.97) (0.01) (0.89) (0.00)

10
−0.11 0.07 −0.08 0.10 −0.03 0.07 −0.01 0.07

(0.30) (0.16) (0.20) (0.01) (−0.54) (0.06) (0.85) (0.01)
Note: All results are obtained using Equation 8 of the main text but I only show the estimated values for every other year to save space.3



only in expansions, and a control group where the head is never displaced. This allows me to better
isolate the differential effect of the head’s displacement in recessions and expansions on families since I
do not incorporate families whose head is displaced both in recessions and expansions in these separate
regressions. The last robustness exercise of Table 2 presents results when I incorporate such families into
each of the two separate regressions. Overall, this table shows that the main result remains robust across
all of these alternative restrictions, given that spousal earnings and hours response is small on average in
recessions, and slightly positive in expansions.

Model with Endogenous Wages

In this section, I present an extension of the baseline model with endogenous wages. This is a directed
search model in which wage choices of unemployed individuals are endogeneous. In this model, submarkets
are indexed by the wage offer w of firms and human capital level h of workers. This means that unemployed
individuals now direct their search efforts toward a specific wage offered by a job that is compatible with
their own skill level. In this case, wage levels of the employed members of the household become additional
state variables.

Below, I first lay out the household problem and then show the firm problem. Next, I prove the
existence in BRE of this model.

Household problem I present the problems of several types of households, and the rest follows similarly,
as in the baseline model.

Employed-unemployed household First, consider a household in which the male is employed and
the female is eligible-unemployed. The recursive problem of this household is given as follows:

V EUb (a, wm, h; µ) = max
a′≥aL, sf∈{0,1}

u (c) + ηf (1− sf )

+ max
w̃f

{
β

[
(1− ζR)El′,h′,µ′

[
V l′ (a′, wm, h′; µ′)

∣∣∣∣sf , w̃f , l, h; µ
]

+ ζRV
R (a′)

]}
subject to

c+ a′ ≤ (1 + r) a+ y + φ (z; a, y) + b (z; Ub, sf ) (1− τ)

y = wm (1− τ)

Γ′ = Λ (µ, z′) and z′ ∼ Φ (z′ | z) ,

where we now have to keep track of the wage level of the employed member of the household. Notice also
that the wage of the employed is not a direct function of the human capital level. Instead, unemployed
members of the household may direct their search efforts toward any wage submarket w̃f , but the job
finding rate for that wage submarket varies across human capital level of the unemployed. In that sense,
we can think of different human capital submarkets as being present inside each wage submarket. Moreover,
the expectation is also indexed by wage choice of the unemployed member of the household, given that her
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job finding rate will be affected by her wage choice. The rest of the explanation of this problem is similar
to its counterpart in the baseline model.

It is also insightful to show the expectation over the transition of employment statuses of this household,
which I lay out below:

El′,h′,µ′

[
V l′ (a′, wm, h′; µ′)

∣∣∣∣sf , w̃f , l, h, µ
]

= Eh′,µ′

sf (1− δ′m)
(
p′f (w̃f , hf )V EE (a′, wm, w̃f ,h′;µ′)

+
(
1− p′f (w̃f , hf )

) ∑
k∈{b,n}

λ′kV
EUk (a′, wm,h′;µ′)

)

+ sfδ
′
m

(
p′f (w̃f , hf )

∑
k

λ′kV
UkE (a′, w̃f ,h′;µ′)

+
(
1− p′f (w̃f , hf )

) ∑
k,d∈{b,n}

λ′kλ
′
dV

UkUd (a′,h′;µ′)
)

+ (1− sf ) (1− δ′m)
∑
k

λ′kV
EUk (a′, wm,h′;µ′)

+ (1− sf ) δ′m
∑

k,d∈{b,n}
λ′kλ

′
dV

UkUd (a′,h′;µ′)
) ∣∣∣∣∣∣h, µ

,
where p′i (w̃i, hi) ≡ p (θ (w̃i, h′i; µ′)) ∀i ∈ {m, f}. The explanation of the terms on the right-hand side is
similar to its counterpart in the baseline model.

Unemployed-unemployed household Second, consider a household in which both male and female
are eligible unemployed. The recursive problem of this household is given as follows:

V UbUb (a, h; µ) = max
a′≥aL, sm,sf∈{0,1}

u (c) +
∑

i∈{m, f}
ηi (1− si)

+ max
w̃m,w̃f

{
β

[
(1− ζR)El′,h′,µ′

[
V l′ (a′, h′; µ′)

∣∣∣∣sm, sf , w̃m, w̃f , l, h, µ
]

+ ζRV
R (a′)

]}
subject to

c+ a′ ≤ (1 + r) a+ φ (z; a, 0) + [b (z; Ub, sm) + b (z; Ub, sf )] (1− τ)

Γ′ = Λ (µ, z′) and z′ ∼ Φ (z′ | z) .
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Again, I show the expectation over the transition of employment statuses of this household:

El′,h′,µ′

[
V l′ (a′,h′;µ′)

∣∣∣∣sm, sf , w̃m, w̃f , l, h, µ
]

= Eh′,µ′

smsfp′m (w̃m, hm)
(
p′f (w̃f , hf )V EE (a′, w̃m, w̃f ,h′;µ′)

+
(
1− p′f (w̃f , hf )

) ∑
k∈{b,n}

λ′kV
EUk (a′, w̃m,h′;µ′)

)

+ smsf (1− p′m (w̃m, hm))
(
p′f (w̃f , hf )

∑
k

λ′kV
UkE (a′, w̃f ,h′;µ′)

+
(
1− p′f (w̃f , hf )

) ∑
k,d∈{b,n}

λ′kλ
′
dV

UkUd (a′,h′;µ′)

+ sm (1− sf )
(
p′m (w̃m, hm)

∑
k

λ′kV
EUk (a′, w̃m,h′;µ′)

+ (1− p′m (w̃m, hm))
∑

k,d∈{b,n}
λ′kλ

′
dV

UkUd (a′,h′;µ′)


+ (1− sm) sf
(
p′f (w̃f , hf )

∑
k

λ′kV
UkE (a′, w̃f ,h′;µ′)

+ (1− p′m (w̃m, hm))
∑

k,d∈{b,n}
λ′kλ

′
dV

UkUd (a′,h′;µ′)


+ (1− sm) (1− sf )
∑

k,d∈{b,n}
λ′kλ

′
dV

UkUd (a′,h′;µ′)
) ∣∣∣∣∣∣h, µ

.
The explanation of the terms on the right-hand side is similar to its counterpart in the baseline model.

Employed-employed household Next, consider a household in which both male and female are
employed. The recursive problem of this household is given as follows:

V EE (a, wm, wf , h; µ) = max
a′≥aL

u (c) + β

[
(1− ζR)El′,h′,µ′

[
V l′ (a′, wm, wf , h′; µ′)

∣∣∣∣l, h, µ
]

+ ζRV
R (a′)

]
subject to

c+ a′ ≤ (1 + r) a+ y + φ (z; a, y)

y = [wm + wf ] (1− τ)

Γ′ = Λ (µ, z′) and z′ ∼ Φ (z′ | z) .
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Similarly, I lay out the expectation over the transition of employment statuses of this household:

El′,h′,µ′

[
V l′ (a′, wm, wf , h′; µ′)

∣∣∣∣l, h, µ
]

= Eh′,µ′

(1− δ′m)
((

1− δ′f
)
V EE (a′, wm, wf ,h′;µ′)

+ δ′f
∑

k∈{b,n}
λ′kV

EUk (a′, wm,h′;µ′)
)

+ δ′m

((
1− δ′f

)∑
k

λ′kV
UkE (a′, wf ,h′;µ′)

+ δ′f
∑

k,d∈{b,n}
λ′kλ

′
dV

UkUd (a′,h′;µ′)
 ∣∣∣∣∣∣h, µ


The explanation of the terms on the right-hand side is similar to its counterpart in the baseline model.
Finally, the problem of retired households is identical to their problem in the baseline model.

Firm Problem First, consider a firm that is matched with a worker in submarket (w, h) when the
aggregate state is µ. The pair operates under a constant-returns-to-scale technology and produces g (h, z)
units of output, and the worker is paid a wage of w. The match dissolves either through job displacement
with probability δ (h, z) or worker’s retirement with probability ζR. Let J (w, h; µ) be the value of this
firm. Then, the recursive problem of this firm is given as follows:

J (w, h; µ) = g (h, z)− w + 1
1 + r

(1− ζR)Eh′,µ′
[
(1− δ (h′, z′)) J (w, h′; µ′)

∣∣∣∣h, µ
]

(1)

subject to

Γ′ = Λ (µ, z′) and z′ ∼ Φ (z′ | z) .

Meanwhile, the value of a firm that posts a vacancy in submarket (w, h) under aggregate state µ is
given by

V (w, h; µ) = −κ+ q (θ (w, h; µ)) J (w, h; µ) ,

where κ is a fixed cost of posting a vacancy that is financed by risk-neutral foreign entrepreneurs who own
the firms.

The free entry condition implies that profits are just enough to cover the cost of filling a vacancy in
expectation. As a result, the owner of the firm makes zero profits in expectation. Thus, V (w, h; µ) = 0
for any submarket (w, h) such that θ (w, h; µ) > 0. Then, imposing the free entry condition yields the
following equilibrium market tightness:

θ (w, h; µ) =

q
−1
(

κ
J(w, h;µ)

)
if w ∈ W (µ) and h ∈ H (µ)

0 otherwise.
(2)

The equilibrium market tightness contains all the relevant information needed by households to evaluate
the job finding probabilities at each submarket.
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Equilibrium The Definition of Recursive Equilibrium is very similar to that in Section 2.4 of the main
text, with indexing relevant policy functions with additional state of wage level w. The directed search
feature of this model, together with the other assumptions discussed in Section 2.4, allows this model to
admit a BRE as well. This time the unemployed endogenously choose wage submarkets compatible with
their own skills to direct their search effort, rather than being automatically assigned to skill submarkets
based on their skills. This extra feature of the extended model deserves a proof on the existence of BRE.

Proposition: If i) utility function u (· ) is strictly increasing, strictly concave, and satisfies Inada con-
ditions; ii) choice sets W and A, human capital set H, and set of exogenous process Z are bounded, iii)
matching function M exhibits constant returns to scale, and iv) government policy instruments are re-
stricted to be only a function of current aggregate labor productivity, then there exists a Block Recursive
Equilibrium for this economy.

Proof: Let J (W ,H ,Z) be the set of bounded and continuous functions J such that J :W×H×Z → R,
and let TJ be an operator associated with (1) such that TJ : J → J . Then, using Blackwell’s sufficiency
conditions for a contraction and the assumptions of the boundedness of sets of exogenous process Z, choice
set W , and human capital set H, we know that TJ is a contraction and has a unique fixed point J∗ ∈ J .
Thus, the firm’s value function satisfying (1) depends on the aggregate state of the economy µ only through
the aggregate labor productivity z. This means that the set of wages posted by the firms in equilibrium
W for each element in the set of possible skill level H is determined by the aggregate labor productivity z
as well. Then, plugging J∗ into (2) yields

θ∗ (w, h; z) =

q
−1
(

κ
J∗(w, h; z)

)
if w ∈ W (z) and h ∈ H (z)

0 otherwise.

Hence, I show that equilibrium market tightness θ∗ does not depend on the distribution of households
across states Γ as well.

Next, using this result and the assumption that government policy only depends on z, I show that
the household’s value functions do not depend on the aggregate distribution of households across states
Γ. To do so, I first collapse the problem of households into one functional equation and show that it is
a contraction. Then, I show that the functional equation maps the set of functions that depend on the
aggregate state µ only through z.

Let Ω denote the possible realizations of the aggregate state µ and define a value functionK : {0, 1, 2}×
{0, 1, 2} × {0, 1} × {0, 1} × A×W ×W ×H×H×Ω → R such that

K (lm = 1, lf = 1, dm = 0, df = 0, a, wm, wf , hm, hf ;µ) = V EE (a, wm, wf , hm, hf ;µ)

K (lm = 1, lf = 0, dm = 0, df = 1, a, wm, wf , hm, hf ;µ) = V EUb (a, wm, hm, hf ;µ)

K (lm = 1, lf = 0, dm = 0, df = 0, a, wm, wf , hm, hf ;µ) = V EUn (a, wm, hm, hf ;µ)

K (lm = 0, lf = 0, dm = 1, df = 0, a, wm, wf , hm, hf ;µ) = V UbUn (a, hm, hf ;µ)

K (lm = 2, lf = 2, dm = 0, df = 0, a, wm, wf , hm, hf ;µ) = V R (a) ,
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and so on for other types of households with different employment statuses.
Then, we define the set of functions K : {0, 1, 2}×{0, 1}×{0, 1}×{0, 1}×A×W×W×H×H×Z → R

and let TK be an operator such that

(TKK) (l,d, a, wm, wf ,h; z) = lmlf

[
max
a′≥aL

u (c) + β

[
(1− ζR)El′,h′,µ′ [K (l′,d′, a′, wm, wf ,h; z)] + ζRK (l′ = 2, ·)

]]

+ lm (1− lf )
[

max
a′≥aL, sf∈{0,1}

u (c) + ηf (1− sf ) + max
w̃f

{
β

[
(1− ζR)El′,h′,µ′ [K (·)] + ζRK (l′ = 2, ·)

]}]

+ (1− lm) lf
[

max
a′≥aL, sm∈{0,1}

u (c) + ηm (1− sm) + max
w̃m

{
β

[
(1− ζR)El′,h′,µ′ [K (·)] + ζRK (l′ = 2, ·)

]}]

+ (1− lm) (1− lf )

 max
a′≥aL, sm,sf∈{0,1}

u (c) +
∑

i∈{m,f}

ηi (1− si)

+ max
w̃m,w̃f

{
β

[
(1− ζR)El′,h′,µ′ [K (·)] + ζRK (l′ = 2, ·)

]}]
subject to

c+ a′ ≤ (1 + r) a+ y + φ (z; a, y) +
[
(1− lm) dmb (z; Ub, sm) + (1− lf ) dfb (z; Ub, sf )

]
(1− τ)

y =
[
lmwm + lfwf

]
(1− τ)

z′ ∼ Φ (z′ | z) ,

where none of the terms inside expectations (δ′m, δ′f , λ′b, λ′n, p′m, or p′f ) and value functions K inside these
expectations depend on Γ.1

Assuming the utility function is bounded and continuous, K is the set of continuous and bounded
functions. Then, we can show that the operator TK maps a function from K into K (i.e., TK : K → K).
Then, using Blackwell’s sufficiency conditions for a contraction and the assumptions of boundedness of
sets of exogenous process Z, choice set W and A, and human capital set H, we can show that TK is
a contraction and has a unique fixed point K∗ ∈ K. Thus, the solution to the household problem does
depend on Γ. This constitutes a BRE along with the solution to the firm’s problem and the implied labor
market tightness that does not depend on Γ, given that government policy is a function of z only.

Computational Algorithm

Given that the baseline model in the main text is block recursive, none of the equilibrium value functions,
policy functions, or market tightness depend on aggregate distribution of agents across states Γ. This
means that BRE depends on µ only through z. BRE is solved using the following steps:

1. Solve for the value function of the firm J (h, z).
1Here, I refrain from writing out expectation explicitly to save space.
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2. Using the free-entry condition 0 = −κ+ q (θ (h, z)) J (h, z) and the functional form of q (θ), we can
solve for market tightness for any given human capital submarket h and aggregate productivity z:

θ (h, z) = q−1
(

κ

J (h, z)

)
,

where we set θ (h, z) = 0 when the market is inactive.

3. Given the function θ, I can then solve for the household’s value functions and policy functions using
standard value-function iteration. To decrease computation time, I implement Howard’s improvement
algorithm (policy-function iteration).

4. Once household policy functions are obtained, I simulate aggregate dynamics of the model.

The computational algorithm of the model with endogenous wages is the same as the baseline model with
an addition that equilibrium objects are also functions of wage and that the household with unemployed
members also choose the wage level of a job that they look for in the labor market.
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