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Introduction

• Unemployment risk amplifies business cycles fluctuations in state-of-the-art
incomplete-market ha-macro models (Bayer et al., 2019; Den Haan et al., 2018; Broer et al., 2021; Graves, 2020)

1. ex-ante channel: fears of unemployment → precautionary saving → consumption ↓
2. ex-post channel: realized unemployment → reduced income → consumption ↓

• Standard approach does not distinguish (a) perceived risk, (b) true risk, (c) realized outcome
• full-information-rational-expectations (FIRE) assumes (a) perceived risk = (b) true risk
• empirical implementation assumes (b) true risk = (c) realized outcome

• We quantify the consumption response to unemployment risks
and decompose it into these three conceptually different objects
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This paper

1. Separately measure
(a) ex-ante perceived risk: survey expectations in Survey of Consumer Expectations
(b) ex-ante true risk: real-time machine-efficient forecasts à la Bianchi et al. (2022)
(c) ex-post realized outcome: observed transition rates in Current Population Survey

for job-finding rate and separation rate (the flow approach to unemployment)

2. Plug into the workhorse heterogeneous-agent model with unemployment risk
and quantify consumption response to unemployment risk due to

• precautionary behavior from (a)
• under/over insurance due to misperception (a) − (b)
• ex-post response from (c)
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Why (perceived) job risks?

Risks

Outcome

Perceived 
 Risks Insurance

• Perceived risks determine precautionary behaviors
• But perceived risk ̸= True ex-ante risk

• (Under-)perceived risks → (under-)insurance → (amplified) ex post shock responses
• (Over-)perceived risks → (excessive) precautionary motives → (amplified) ex ante aggregate

demand drop
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Perceived and realized transition rates

• Realized job-finding and separation rates from Current Population Survey:

JFt =
UEt
Ut−1

, JSt =
EUt
Et−1

where gross flows from U to E and E to U are measured using CPS panel dimension

• Perceived job-finding and separation rates from Survey of Consumer Expectations:
• J̃Ft: “Suppose you were to lose your main job this month, what do you think is the percent

chance that you will find a job within the following 3 months?”
• J̃St: “What do you think is the percent chance that you will lose your main (for those with

multiple jobs) or current (for those with single job) job during the next 12 months?”

• Time aggregation
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Perceived and realized transition rates are highly correlated
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(Proxy for) true ex-ante transition risk

• Machine-learning efficient forecasts à la Bianchi et al. (2022):

1. Lasso forecasting model JFt+3|t = ΓtXt + ϵt → Γ̂t∗ in the 10-year historical sample up to t

2. Machine-efficient forecast ĴF
∗
t+3|t = Γ̂t∗Xt as a 3-month-ahead out-of-sample prediction for t

• Data: 600+ time series
• Real-time macroeconomic realizations, such as inflation, unemployment rate, GDP growth, etc.
• Professional forecasts of the macroeconomy from Survey of Professional Forecasters (SPF)
• Realized worker flow rates
• Household expectations from Michigan Survey of Consumers (MSC)
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Machine-learning forecast of job risks
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• Expectations in MSC and real-time UE rate are the most important predictors
• e.g., income expectations, inflation expectations, news heard, durable/vehicle-buying intentions,

household finance expectations, etc. 7 / 29



Backcasting beliefs: what were people thinking before SCE?
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Validating the backcasting methods

Imputed Beliefs versus Observed Expectations in MSC
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The most important covariates of perceived job risks
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• UERate: real-time unemployment rate.
• Durrn_gt_all: good time to buy durables.
• Pexp_f_all: expecting better finance.
• Bus12_f_all: better business conditions.
• Px1_15p_all: expected inflation above 15 percent.
• Vehrn_gt_all: good time to buy vehicles.
• ptrd_bb_all: better off financially now and future.
• bago_s_all: same business conditions.
• Pagorn_hp_all: worse finance due to higher prices.
• Ptrd_ss_all: same personal finance now and future.

• Pexp_u_all: expecting worse personal finance.
• Newsrn_u_eng_all: heard unfavorable news about energy crisis.
• Newsrn_u_stk_all: heard about unfavorable news regarding stock market.
• Vehrn_fb_all: bad time to buy vehicles due to uncertain future.
• Px1_dkup_all: do not know about future inflation.
• Newsrn_u_dem_all: heard unfavorable news about lower consumer

demand.
• INF_Y2Y: real-time inflation rate.
• Bago_f_all: better business conditions.
• Pagorn_hd_all: worse personal finance due to higher debt.
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Surveys versus machine: job-finding
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Surveys versus machine: job-separation
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Information rigidity

• Sticky expectation (Mankiw and Reis, 2002; Carroll, 2003; Auclert et al., 2020)

log(J̃Ft+3|t) = (1− λ) log(J̃Ft+2|t−1) + λ︸︷︷︸
≈0.51

log(JF∗
t+3|t)

log(J̃St+3|t) = (1− λ)J̃St+2|t−1 + λ︸︷︷︸
≈0.19

log(JS∗
t+3|t)

• Intuition: 1− λ fraction of agents who did not update and λ fraction who update as FIRE
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Heterogeneity

JFi,t = ηi,tJFt

J̃Fi,t = Ei(JFi,t) = Ei(ηi,tJFt)

J̃Ft =

∑
Ei(JFi,t)

N
?
= JFt

• Depends on distribution of ηi,t and the shape of Ei()

• Mueller et al. (2021): ex-ante heterogeneity + underreaction to variations in JF across
workers and over unemployment spells → underinsurance → amplified dispersion in JF rates

• This paper: underreaction to variations in job risks over business cycles
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Distribution of job risks

• Repeat the exercise with q-th percentile perceived risks J̃Fq and J̃S
q
, ∀q ∈ {0.25, 0.5, 0.75}

• Whose expectations react to their real-time job risks the most?

log(J̃F0.25

t+3|t) = −1.55 + 1.22 log(ĴF∗
t+3|t) + ϵt

log(J̃F0.5

t+3|t) = 1.54 + 0.63 log(ĴF∗
t+3|t) + ϵt

log(J̃F0.75

t+3|t) = 3.62 + 0.20 log(ĴF∗
t+3|t) + ϵt

log(J̃S
0.25

t+3|t) = −0.42 + 0.46 log(ĴS
∗
t+3|t) + ϵt

log(J̃S
0.5

t+3|t) = 1.06 + 0.68 log(ĴS
∗
t+3|t) + ϵt

log(J̃S
0.75

t+3|t) = 2.57 + 0.27 log(ĴS
∗
t+3|t) + ϵt
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Observable heterogeneity: education
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Business cycle patterns of risks and perceptions
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Empirical Findings

• Ex-ante perceived job risks are predictive of ex-post realized outcomes

• But average perceived risks are “sticky” relative to true risks

• Explanation I: information rigidity – agents don’t update macro conditions instantaneously

• Explanation II: risk heterogeneity – people face risks and form expectations differently
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Model elements

• Buffer-stock consumers

• Uninsured idiosyncratic income risks: persistent job spells, permanent + transitory wage risks

• No-borrowing constraints

• Homogeneous/heterogeneous job risks

• quarterly baseline + monthly for robustness

t + 1t

Aggregate Shocks are
realized

Employed (nit = e) separate
from jobs with probability JSi,t

Unemployed (nit = u) find jobs
with probability JFi,t

Income shocks ψit, θit
are realized

Consumption saving
decisions are made
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Household block of the model

vt (mit, pit, nit) = max
{cit,ait}

{U
(
cit)

)
+ βi(1− D)Et

[
vt+1 (mt+1, pit+1, nit+1)

]
}

s.t. ait = mit − cit

ait + cit = zit + (1 + ra
t )ait−1

ait ≥ 0
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Household block of the model: income process

zit = pitζit

pit+1 = pitψit+1

(Un)Employment income, ζi,t depends on the employment status ni,t between employment and
unemployment.

ζit =


θit, if employed : ni,t = e

γ, if unemployed : ni,t = u

p(ni,t+1 = e|ni,t = u) = JFi,t

p(ni,t+1 = u|ni,t = e) = JSi,t(1− JFi,t)
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Decomposition of aggregate consumption response
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• Sequence-space Jacobian method Auclert et al. (2021)
• Jacobian decomposed into (a) ex-ante precautionary response (b) ex-post shock response
• β = 0.97 matched to a target average quarterly MPC of 0.16
• UI replacement ratio γ = 0.5 22 / 29



Decomposition of Subjective Consumption Jacobians
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• Subjective under perceiving true risks → under insurance ex-ante and sharper ex-post drop in
consumption
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Quantifying consumption impacts of unemployment risks

Overal Impact = Sensitivty × shocks
• Simulating the partial equilibrium aggregate consumption deviations from the steady state

based on estimated AR(1) and shocks of realized rates, perceived risks, and machine forecast

• Validation: shocks imply an unemployment rate path broadly close to the data
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Consumption impacts of unemployment risks: job separation
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Consumption impacts of unemployment risks: job finding
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Consumption impacts of unemployment risks: separation+finding
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Quantification by education: JS+JF
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• Group with the larger risk exposure has stickier belief, hence more underinsured
• Amplification due to heterogeneous risk exposures + heterogeneous belief distortions
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Conclusion

• We quantify the aggregate consumption fluctuations due to
• Perceived risks → ex-ante responses
• Realized shocks → ex-post impacts
• True risks (a benchmark compared to perceived risks)

• Ex-ante responses are important and sizable in past recessions

• But the stickiness of risk perceptions limited the role of precautionary saving motives

• Both risks and perceptions are widely heterogeneous

• The correlation pattern of risk exposure and belief distortion as an amplification mechanism
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JF perceptions by the unemployed and employed
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Why is real-time important?
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Imputing beliefs including or excluding the Covid era
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Observable heterogeneity: education

20
14

20
16

20
18

20
20

20
22

20
24

20

40

60

80

Correlation Coef =0.34

Job Finding of Low Education

Expectations
Realization

20
14

20
16

20
18

20
20

20
22

20
24

20

40

60

80

Correlation Coef =0.69

Job Finding of Middle Education

Expectation
Realization

20
14

20
16

20
18

20
20

20
22

20
24

20

40

60

80

Correlation Coef =0.45

Job Finding of High Education

Expectation
Realization

20
14

20
16

20
18

20
20

20
22

20
24

0

5

10

15

20

25

Correlation Coef =0.35

Job Separation of Low Education

Expectation
Realization

20
14

20
16

20
18

20
20

20
22

20
24

0

5

10

15

20

25

Correlation Coef =0.47

Job Separation of Middle Education

Expectation
Realization

20
14

20
16

20
18

20
20

20
22

20
24

0

5

10

15

20

25

Correlation Coef =0.43

Job Separation of High Education

Expectation
Realization

• In recessions, low-educ workers lower perceived job finding more than high-educ ones but the
finding rate did not drop as much as high-educ workers

• ... face significantly higher separation than high-educ ones, but perceived separation risks did
not go up as much
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Belief distortions by education: job finding
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Belief distortions by education: job separation
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Shocks used for quantifying consumption impacts
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• Obtained by estimating an AR(1) model on JF/JS, J̃F/J̃F and JF∗/JS∗, respectively.
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