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Risk: ubiquitous and potent

• Median CV over time of household income USA: 0.3

• Non-farm Enterprise
• Sri Lanka microenterprises quarterly profits: 0.5

• Agriculture: CV of farm profits over time in
• ICRISAT Maharashtra/Andhra Pradesh: 1.4

• Northern Ghana: 3.71

• Risk matters more for the poor
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A typology of risks

Scale

Duration
Idiosyncratic Aggregate

Transitory Localized pests Drought

Permanent Disability Climate change



Dealing with risk

• People face multiple risks, of different scales and 
permanence.

• Choices, particularly of the poor, are shaped by the 
prospect and realization of risk

• Many institutions have a key role to play in 
addressing the consequences of risk
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Risk, Insurance and Saving

• Financial markets permit households to move 
resources over time and across states of nature

• Insurance across households within communities

• Saving and credit transactions moving resources 
over time 

• What are the theoretical limits to insurance, saving, 
borrowing?



Risk, Insurance and Saving

• What are the constrained optimal responses to 
these limits?

• Are the actual insurance arrangements, patterns of 
saving and borrowing we observe consistent with 
the theory?

• How do existing informal financial markets interact 
with expansion of formal financial systems?



Risk, Finance and Village Organization

• Example of sustained research program spanning 
many researchers over many papers

Observation

Theory Testing



Within this broad literature, Risk Sharing has been 
the occasion of interesting back and forth between 
theory and empirics:



Obs: vast array of apparent risk-sharing institutions (medieval 
villages, ethnographic accounts, conversations in northern 
Nigeria)

A Simple Null Hypothesis: maybe these work 

Proposed by Robert Townsend (1994) ‘Risk and Insurance in 
Village India.’ Econometrica

• Theory: Efficient insurance

• Empirical implication: How much consumption smoothing 
do we expect in a Pareto efficient village economy?

• Data: Panel data on consumption/income from 3 ICRISAT 
villages in Andhra Pradesh and Maharashtra

• Results: Lots of insurance. Not fully efficient







Part 1:  Full insurance – Economic Environment

Define a set of Pareto efficient allocations:

max
𝑐𝑖𝑠𝑡

𝑈𝑁(𝑐𝑁𝑠𝑡)

subject to

𝑈𝑖 𝒄𝑖 ≥ ഥ𝑈𝑖 ∀𝑖 ∈ {1,… ,𝑁 − 1} 𝜆𝑖



𝑖=1

𝑁

𝑐𝑖𝑠𝑡 ≤ 

𝑖=1

𝑁

𝑦𝑖𝑠𝑡 ∀𝑠 ∈ 𝑆, 𝑡 ∈ 𝑇 𝜋𝑠𝑡

𝑦𝑖𝑠𝑡 ∈ {𝑦1, 𝑦2, … 𝑦𝑀}

𝑐𝑖𝑠𝑡 ≥ 0



• How many constraints? Where are the 
probabilities?

• What have we assumed about:
• Preferences?

• The usual (household, technical) + one good

• selfishness

• Savings/borrowing?
• None, but this is not essential

• The community (risk-sharing group)?
• Defined ex ante and known, closed



• Implications:

𝜆𝑗
𝜕𝑈𝑗 𝒄𝑗
𝜕𝑐𝑗𝑠𝑡

= 𝜋𝑠𝑡

𝜆𝑖
𝜕𝑈𝑖 𝒄𝑖
𝜕𝑐𝑖𝑠𝑡

= 𝜋𝑠𝑡

𝜕𝑈𝑖 𝒄𝑖
𝜕𝑐𝑖𝑠𝑡

𝜕𝑈𝑗 𝒄𝑗
𝜕𝑐𝑗𝑠𝑡

=
𝜆𝑗
𝜆𝑖



𝜕𝑈𝑖 𝒄𝑖
𝜕𝑐𝑖𝑠𝑡

𝜕𝑈𝑗 𝒄𝑗
𝜕𝑐𝑗𝑠𝑡

=
𝜆𝑗

𝜆𝑖

What are the empirical implications?

• 𝑐𝑖𝑠𝑡 = ℎ𝑖(𝜋𝑠𝑡) with ℎ𝑖
′ < 0



• Additional assumptions on U() (e.g., EU, CARA, 
common preferences) add more structure:

𝑈𝑖 𝒄𝑖 =

𝑡=0

𝑇

𝛿𝑡 

𝑠∈S

𝑝𝑠𝑢𝑖(𝑐𝑖𝑠𝑡)

= 

𝑡=0

𝑇

𝛿𝑡 

𝑠∈S

−𝑝𝑠
1

𝜎
𝑒−𝜎𝑐𝑖𝑠𝑡

Which implies
𝜕𝑈𝑖 𝒄𝑖
𝜕𝑐𝑖𝑠𝑡

= 𝛿𝑡𝑝𝑠𝑒
−𝜎𝑐𝑖𝑠𝑡



𝜕𝑈𝑖 𝒄𝑖
𝜕𝑐𝑖𝑠𝑡

= 𝛿𝑡𝑝𝑠𝑒
−𝜎𝑐𝑖𝑠𝑡

So
𝜕𝑈𝑖 𝒄𝑖
𝜕𝑐𝑖𝑠𝑡

𝜕𝑈𝑗 𝒄𝑗
𝜕𝑐𝑗𝑠𝑡

=
𝛿𝑡𝑝𝑠𝑒

−𝜎𝑐𝑖𝑠𝑡

𝛿𝑡𝑝𝑠𝑒
−𝜎𝑐𝑗𝑠𝑡

= 𝑒𝜎𝑐𝑗𝑠𝑡−𝜎𝑐𝑖𝑠𝑡=
𝜆𝑗

𝜆𝑖

𝜎 𝑐𝑗𝑠𝑡 − 𝑐𝑖𝑠𝑡 = ln 𝜆𝑗 − 𝜆𝑖



• So the FOC for PE becomes

𝑐𝑖𝑠𝑡 = 𝑐𝑗𝑠𝑡 +
1

𝜎
ln 𝜆𝑖 − ln 𝜆𝑗

sum over all N households (and setting 𝜆𝑁 = 1) and 
divide by N

𝑐𝑖𝑠𝑡 = ҧ𝑐𝑠𝑡 +
1

𝜎
ln 𝜆𝑖 −

1

𝑁


𝑗=1

𝑁

ln 𝜆𝑗

… all idiosyncratic risk is pooled



So the key implication is

𝑐𝑖𝑡 = 𝛼𝑖 + 𝛽 ҧ𝑐−𝑖,𝑡 + 𝜁𝑌𝑖𝑡 + 𝑢𝑖𝑡

with the exclusion restriction 𝜁 = 0





Complementary approaches

• Townsend (1994) 
• Notes that consumption fluctuates less than income
• Considers restrictions implied by optimal risk sharing
• Rejects full efficiency, but argues that “it provides a 

surprisingly good benchmark”

• Udry (1994)
• Studies a specific mechanism (informal loans)
• Observes apparent state-contingency
• If these loans are bundles of A-D securities that achieve PE 

risk allocation, what must they look like?
• Rejects full efficiency
• Develops hidden information model to account for rejection



Northern Nigeria – it turns out  that credit contracts are 
state contingent



What would be true if contingent credit markets supported 
a PE allocation?

Same preferences as before –

𝑈𝑖 =

𝑡=0

𝑇

𝛿𝑡 

𝑠∈S

𝑝𝑠𝑢𝑖(𝑐𝑖𝑠𝑡 ℎ𝑡−1 )

PE implies:
𝑐𝑖𝑠𝑡 ℎ𝑡−1 = 𝑐𝑖𝑠 = 𝑐𝑖( ҧ𝑐𝑠)

Implemented as:

𝑐𝑖𝑠𝑡 ℎ𝑡−1 = 𝑌𝑖𝑠 + 𝑅𝑖𝑠∗𝑡−1
𝑠 ℎ𝑡−2 −

𝑠′

𝑞𝑠𝑡
𝑠′(ℎ𝑡−1)𝑅𝑠𝑡

𝑠′(ℎ𝑡−1)



Implications

• Own shocks should not affect borrowing. You’ve 
already insured against them.

• Conditional on village, shock of partner should not 
affect repayments to agent.

For the second:





Now for some depressing results (and an easy summary 
of methods) from Kazianga and Udry (2006)

Routine specification

𝑐𝑖𝑡 = 𝜆𝑖 + 𝜇𝑣𝑡 + 𝛿𝑋𝑖𝑡 + 𝜖𝑖𝑡

Data: 6 villages across Burkina Faso surveyed by 
ICRISAT from 1981-85, some of the worst draught 
years on record





• But this null hypothesis is too strict



Heterogeneity

• Efficiency implies

𝜕𝑈𝑖 𝒄𝑖
𝜕𝑐𝑖𝑠𝑡

𝜕𝑈𝑗 𝒄𝑗
𝜕𝑐𝑗𝑠𝑡

=
𝜆𝑗

𝜆𝑖

for all {𝑖, 𝑗} in any 𝑠 and 𝑡.

• Then we add assumptions on U() to make empirical 
progress. Separability across states and time, for 
example.



Or households may vary in their risk aversion.

Which agent is more risk averse?



Endowment = 6



Endowment ≈ 5.75



Endowment ≈ 6.45



Heterogeneity
• The standard risk sharing specifications can all be 

derived as special cases of 

𝑓 𝑐𝑖,𝑡+1 − 𝑓 𝑐𝑖𝑡 =
1

2


𝑗=1

2

𝑓 𝑐𝑗,𝑡+1 − 𝑓 𝑐𝑗𝑡

• If u() is CARA 𝑓 𝑐 = 𝑐. If u() is CRRA, 𝑓 𝑐 = ln 𝑐 . 
HARA implies 𝑓 𝑐 = ln(𝑐 + 𝑎)



• Think of the standard regression

𝑐𝑖𝑡 = 𝜆𝑖 + 𝜇𝑣𝑡 + 𝛿𝑦𝑖𝑡 + 𝜖𝑖𝑡

If 𝑦𝑖𝑡 is income, we take 𝛿 > 0 as an indication of risk 
sharing failure. 



• Think of the standard regression

𝑐𝑖𝑡 = 𝜆𝑖 + 𝜇𝑣𝑡 + 𝛿𝑦𝑖𝑡 + 𝜖𝑖𝑡

If 𝑦𝑖𝑡 is income, we take 𝛿 > 0 as an indication of risk 
sharing failure. 

But if 𝑐𝑜𝑣(𝑦𝑖𝑡, ҧ𝑐𝑣𝑡) is greater for less risk averse 
agents, 𝑦𝑖𝑡 will be positively correlated with 𝑐𝑖𝑡
conditional on 𝜇𝑣𝑡 and plim መ𝛿 > 0.

• So how to test?



• Compare every pair of households

• Rejects common risk aversion, not risk sharing



• Compare every pair of households

• Rejects risk sharing



Step back:  What is concerning?

• Who cares about testing? For sure we should reject.

• Definition of community; networks

• Functional form

• Endogenous income

• Heterogeneous preferences

• Households

• etc….



Very large literature building on this

• Limited commitment (Coate/Ravallion; Fisher; 
Ligon/Thomas/Worrall).

• Imperfect information (Kinnon, Ligon)

• Different groups

• Also can look at specific mechanisms (Fafchamps, 
Rosenzweig)



Summary of Round 1

• There is a great deal of insurance in many rural 
communities

• Especially effective for idiosyncratic short-term risk

• But unconstrained PE is not achieved



Barriers to insurance: Moral 
Hazard

HT to NU PhD student
Felipe Berrutti



• 𝑝𝑠 𝒆 with 𝒆 unobserved and costly

• Hence incentive compatibility constraints must be 
satisfied; full risk sharing generally not achievable 

• If higher levels of effort increase probability of 
states with high incomes relative to probability of 
states with low incomes, high income realizations 
are signals of high effort

• To encourage high effort, households with high 
income receive higher consumption

• Insurance is incomplete



Barriers to insurance: Limited 
Commitment



• In some states 𝑦𝑖𝑠 ≫ 𝑐𝑖𝑠; in such a state agent 𝑖
might be tempted to exit the risk sharing 
arrangement
• What happens if this is possible with finite 𝑇?

• Hence limited commitment constraints must be 
satisfied. 

𝑣𝑖𝑡 ℎ𝑡−1 = 𝑢 𝑐𝑖𝑠𝑡 ℎ𝑡−1 + 𝛽𝑣𝑖,𝑡+1 ℎ𝑡
≥ 𝑢 𝑦𝑖𝑠𝑡 + 𝛽𝑣𝑎𝑢𝑡

• Full risk sharing generally not achievable 

• Agents with particularly high income realizations 
have to receive higher rewards, to keep them 
participating



Barriers to insurance: Hidden 
income
• Agents can misreport their income

• The risk sharing arrangement must be compatible 
with truth-telling.
• A farmer truthfully reporting low income has lower 

current consumption than a farmer (mis)reporting low 
income

• So the truth-telling farmer has higher current MU of 
consumption. 

• But they have the same value of future consumption.
• To encourage truth-telling, current amount of 

consumption of farmers reporting low income is raised 
relative to future consumption.



• Let 𝑦𝑖𝑟𝑡 < 𝑦𝑖𝑠𝑡 be the income reported by farmer 𝑖
in state 𝑠 in period 𝑡.

• Truth telling requires a constraint like
𝑣𝑖𝑡 ℎ𝑡−1 = 𝑢 𝑐𝑖𝑠𝑡 ℎ𝑡−1 + 𝛽𝑣𝑖,𝑡+1 ℎ𝑡
≥ 𝑢 𝑦𝑖𝑠𝑡 + 𝑦𝑖𝑟𝑡 − 𝑐𝑖𝑟𝑡 ℎ𝑡−1 + 𝛽𝑣𝑖,𝑡+1 ෨ℎ𝑟𝑡

• Again, full risk sharing not generally achievable

• Individuals reporting low income are insured, but at 
the cost of lower future consumption



Barriers to insurance: continued

• Adverse selection

• Transaction costs

• Fraud

• Trust

• Basis risk

• Limits on scope and duration


