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Motivation

I Major depressive disorder (MDD) is the second leading cause
of disease burden worldwide

I Cross-sectional prevalence: 4-5%; lifetime prevalence: 13%
I Economic cost: €76bn p.a. in Europe, $31bn in the US

I Goal of this paper
I Understand depression through the lens of economics
I Simple economic model that generates the core symptoms of

depression through changes in economic primitives, e.g. beliefs
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Model Overview

I Exogenous negative outcome leads pessimistic beliefs about
the returns to effort

I Leads to lower labor effort, decreased income, consumption,
and utility

I Ambiguous effects on sleeping and eating: sleep and eat more
or less than usual

I Increase in temptation good consumption (e.g. tobacco),
decrease in investment good expenditure (e.g. education)

I Can generate a poverty trap when beliefs are so pessimistic
that agents fall back on the low-return “safe” activity and stop
learning about returns to effort
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Short History of Depression in Psychology/Psychiatry

I Psychoanalysis (Freud) =⇒ Behaviorism (Skinner) =⇒
Cognitive revolution (Beck)

I Focus on “distorted thoughts” as the source of depression
I Standard treatment: Cognitive-Behavioral Therapy (CBT)

I Main aim: correct distorted thoughts
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“Cognitive” Symptoms (Beck, 1969)

1. Negative expectations about the future: “a pattern of
expecting the worst and rejecting the possibility of any
improvement”

2. Low self-evaluation and self-esteem
3. Self-blame and self-criticism: “ascribe adverse occurrences to

some deficiency in themselves” (“egocentric notions of
causality”)

4. Indecisiveness: patients “anticipate making the wrong decision”
5. Distortion of body image: patients perceive themselves as

unattractive

Our interpretation: pessimistic beliefs about returns to effort, and
their consequences
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“Motivational” Symptoms (Beck, 1969)

1. Paralysis of the will: “although they can define for themselves
what they should do, they do not experience any internal
stimulus to do it”

2. Avoidance, escapist, withdrawal wishes: shirk from their
duties, withdraw into other activities

3. Dependency on others: want others to perform tasks for them
4. Suicidal wishes

Our interpretation: consequences of pessimistic beliefs about the
returns to effort (with suicidal wishes being an extreme form of
escapism)
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“Emotional” Symptoms (Beck, 1969)

1. Dejected mood: feel “sad”, “hopeless”, “miserable”

2. Reduction in gratification: inability to derive pleasure from
usually enjoyable activities (e.g. eating, sex)

3. Loss of emotional attachment: “decline in interest in particular
activities or in ... concern for other persons”

4. Negative feelings toward themselves: blame themselves for
mistakes, “can’t do anything right”

5. Loss of mirth response: don’t find jokes funny
6. Crying spells

Our interpretation:
I 1., 4., 6.: Consequences of pessimistic beliefs
I 2., 3., 5.: Low marginal utility of consumption of experiences

=⇒ difficult to interpret as pessimistic beliefs about
returns to effort
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Delusions & Hallucinations (Beck, 1969)

1. Delusions of worthlessness: think they are a burden to others;
“would be better if I had not been born”

2. Delusions of crime and punishment: think they have
committed crimes, “deserve to be punished”. Extreme cases:
believe they are the devil

3. Nihilistic delusions: world is empty, all others have died, or the
person has died, has missing organs

4. Somatic delusions: body is decaying, fatal illness
5. Delusions of poverty: outgrowth of overconcern with finances;

“All my money is gone. ... Who will buy food for my children?”
6. Hallucinations: Usually voices that condemn the patient

Our interpretation:
I 1., 2., 5., 6.: Consequences of pessimistic beliefs
I 3., 4.: Difficult to accommodate
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Stylized facts

Indonesia Family Life Survey 2014–2015, N = 50,148 (16,204
households)

1. Depression and economic shocks
2. Depression and labor supply
3. Depression and total consumption
4. Depression and weight: BMI
5. Depression and sleep
6. Depression and investment goods: education
7. Depression and temptation goods: tobcacco
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Depression and economic shocks

(1) (2) (3)
CESD Total
Raw Score

CESD Total
Z-Score N

HH Business shut down in last 18 months 0.8077∗∗∗ 0.1902∗∗∗ 13095
(0.2367) (0.0557)

Experienced natural disaster or civil strife 0.3967∗∗∗ 0.0934∗∗∗ 31401
(0.0695) (0.0164)

Experienced economic disruption 0.5800∗∗∗ 0.1366∗∗∗ 31401
(0.0703) (0.0166)



Depression and labor supply
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Depression and Total Consumption
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Depression and BMI
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Depression and Sleep
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Depression and Education Expenditure
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Depression and Tobacco Expenditure
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The Model: Intuition

I Simple one-period setup

I Exogenous shock to beliefs about returns to labor effort
I Adjustment in behaviors complementary to beliefs about

returns to effort
I Goal: make only one simple assumption to account for as

many of the stylized facts as possible
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Utility

U(c, f ,s) = c + φ(f ) + ψ(s) (1)

I c : Non-food consumption
I f : Food consumption
I s: Sleep
I Unique utility-maximizing levels f C and f S of food and sleep

consumption: φ ′(f C ) = ψ ′(sC ) = 0

I φ and ψ are decreasing for sufficiently high levels of food and
sleep consumption
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Production

y(f ,s) =
(
(1− l)Ā+ lA

)
[Φ(f ) + Ψ(s)] + ε (2)

I f : Food consumption
I s: Sleep
I l : Labor supply, l ∈ {0,1}
I Ā, A: Returns to low and high labor effort, respectively
I ε : Random shock
I Unique production-maximizing levels f P and sP of food and

sleep consumption: Φ′(f P) = Ψ′(sP) = 0

I Φ and Ψ are decreasing for sufficiently high levels of food and
sleep consumption

I E.g. obesity harms productivity
I E.g. too much sleep reduces labor supply
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Budget constraint with subjective beliefs

Agent observes y , but doesn’t observe A; instead forms beliefs µ

over A

Production:

y(f ,s) =
(
(1− l)Ā+ µ l

)
[Φ(f ) + Ψ(s)] + ε

Budget constraint:

c + f =
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Depression as pessimistic beliefs about returns to effort

We model depression as downward shocks to µ . Two kinds:

I Accurate or optimistic beliefs about returns to effort:

µ ≥ A

I Pessimistic beliefs about returns to effort:

µ < A

I Implications for observed behavior are the same
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Maximization: Labor

I Empiricallly, depressed individuals decrease labor supply

I In the model:

l∗ = 1 ⇔ µ > Ā (4)

I Agents supply high levels of effort when expected returns
exceed those from supplying low levels

I When µ < Ā< A, i.e. agent has depressed beliefs about A,
she inefficiently chooses low effort, leading to lower income
and consumption
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I When µ < Ā< A, i.e. agent has depressed beliefs about A,
she inefficiently chooses low effort, leading to lower income
and consumption



Maximization: Labor

I Empiricallly, depressed individuals decrease labor supply
I In the model:

l∗ = 1 ⇔ µ > Ā (4)
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Maximization: Food and Sleep

Food – extreme cases:
I Only consumption motives matter (e.g. because µ = Ā = 0, or

Φ′,Ψ′ = 0): f ∗ = f C∗

I Only production motives matter (e.g. because φ ′ = ψ ′ = 0):
f ∗ = f P∗

Sleep – extreme cases:
I Only consumption motives matter (e.g. because µ = Ā = 0, or

Φ′,Ψ′ = 0): s∗ = sC∗

I Only production motives matter (e.g. because φ ′ = ψ ′ = 0):
s∗ = sP∗

In general, optimum lies between the extremes (i.e. consumption
and production optima)
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Maximization: Food and Sleep

I Effect of depression on eating and sleeping is ambiguous:
depressed individuals eat more or less, sleep more or less

I Proposition 1: For each of food and sleep, a decision-maker
who is initially consuming more than her production optimum
will increase consumption when she becomes depressed (i.e.
when µ decreases), while if she is initially consuming less than
her production optimum she will decrease consumption when
she becomes depressed.

df ∗

dµ
= − Φ′(f ∗)

φ ′′(f ∗) + µΦ′′(f ∗)
≶ 0⇔ f ∗ ≷ f P

ds∗

dµ
= − Ψ′(s∗)

ψ ′′(s∗) + µΨ′′(s∗)
≶ 0⇔ s∗ ≷ sP

I Intuitively: depressed people drift towards their natural
tendencies
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Effect of pessimistic beliefs on total consumption

I Empirically, effect of depression on total consumption/total
utility is (likely) negative

I Mirrored in the model: downward shock to µ unambiguously
decreases total consumption and utility. Two sources:

1. When µ < Ā< A, agents choose low effort, reducing income
2. When Ā< µ < A, choose food and sleep suboptimally,

reducing income
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Extension I: Temptation and Investment Goods

I Empirically, depressed individuals spend more on temptation
goods and less on investment goods

I In the model:
I Investment goods: are costly but increase effective labor

supply (e.g. education)
I Temptation goods: increase utility but decrease effective labor

supply (e.g. tobacco)

I Negative shocks to µ decrease in the importance of production
motives:

I =⇒ Decrease optimal level of investment goods
I =⇒ Increase optimal level of temptation goods
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Extension II: Poverty traps

I Shock to µ leads to inefficient levels of food consumption and
sleep, but high effort provision (l = 1): learn true A over time

I Shock to µ leads to low effort provision (l = 0): stop learning
about A; depression poverty trap with low income and
consumption and persistently depressed beliefs about return to
effort
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Extension III: Bayesian Foundation for Pessimistic Beliefs

I Dynamic version of the model in which the static decisions are
made repeatedly over time

I Priors:
A∼ N

(
µt−1,σ

2
A,t−1

)
ε ∼ N

(
0,σ2

ε

)
I Agents observe yt−1 and form the posterior:

µt = µt−1 +
σ2
A,t−1

σ2
A,t−1 + σ2

ε

(Φ(ft−1)+Ψ(st−1))2

(
A−µt−1 +

εt−1

Φ(ft−1) + Ψ(st−1)

)

I Crucial result: when σ2
ε small relative to σ2

A, beliefs highly
susceptible to pessimism following shock

I This mirrors the fact that empirically, depression is especially
likely to arise from stressors over which individuals believe they
have control (Kendler et al., 1999)
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Summary

I Economic model of depression; core assumption: pessimistic
beliefs about returns to labor effort

I Agent exerts lower labor effort; reduction in total income,
expenditure, and utility

I Food and sleep may increase or decrease: over-eaters/sleepers
(relative to the income maximizing levels) increase food and
sleep; under-eaters/sleepers decrease food and sleep

I Decrease in investment good expenditure, increase in
temptation good expenditure

I Can generate a poverty trap when agents exert such low effort
that they stop learning about their returns to effort
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Depression Diagnosis Criteria (DSM-V)

1. Depressed mood

2. Diminished interest or pleasure in activities
3. Significant weight loss or weight gain
4. Insomnia or hypersomnia
5. Psychomotor agitation or retardation
6. Fatigue or loss of energy
7. Feelings of worthlessness and guilt
8. Diminished ability to think or concentrate, indecisiveness
9. Recurrent thoughts of death, suicidal ideation
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