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Question: property insurance contract design, and how they balance

« risk sharing (insuring households)
- incentives / moral hazard (preventing careless behavior)

Contract level data

+ 8.7 million contracts (ICE McDash), merged with
« property-level disaster risk metrics (CoreLogic)
- zip-level structural value estimates (National Structure Inventory)

Model and estimation

- optimal insurance contract between
- risk-neutral insurer
« risk-averse household with moral hazard

+ Use micro-data and model moments to recover
« contract-level HH risk aversion and effort costs
- contract-level cost of moral hazard
« contract-level risk-premia
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Stylized facts

« coverage limits rarely bind
- deductibles are

- small vs property value
- large vs. expected loss

+ large risk premium
« risk is highly skewed
Contract-level estimation
« Cost of moral hazard small (0.7% of RP)

« Contract exposes household to substantial risk (20% of EL)
« Cross-sectional heterogeneity (vs. FICO, DTI, tail risk)

Counterfactual: full insurance mandate

+ removing deductibles — market collapses
+ 4,6% of households lose access to insurance



« For any function ¢, introduce the moment generating function
My.a(p) = E [e7*®)]d]

- Define retained loss under insurance r(x) := x + p — I(x)
« Contracting problem can be re-written

max I, [r(X)]

st. Mea(p) < Mig1(p) participation
e’*M;, 1(p) < M, o(p) incentives



+ Denote likelihood ratio ¢(x) := fo(x)/f1(x)
+ Assumption: zero damage identifies effort: /(0) ~ 0
+ Outcome with moral hazard

r(x) = . [In(p) +In (A + 1 (€7 — £(x)))]

P

p =r(o)

¢ — 1 In ( 11— eppMidn(p) )
p - \1—ePM,(—p)

* First best
P (x) = p”

1
p = ’ In Mig 1(p)

« Risk premium 7 collected by insurers 7 := E, [r(X) — X]
- Cost of moral hazard (to insurer): difference between 7 and 7/
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premium vs. coverage

+ Coverage limit not binding

» coverage-to-recovery: 77%
» 99th-pct-damage-to-recovery: 1.4%

Premium (Annual)

Coverage

Punchline

+ coverage seems to play a limited role in shaping insurers’ payouts...
+ ... but a big role in shaping pricing

 why? this is intriguing and deserves a longer discussion

 Recovery value appropriately measured?
- Insurer capital requirements?
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Point Identification

« Estimate damage distribution under effort f;
- from Corelogic loss moments, and
« functional form restriction (3-parameter distribution)

+ Recover insurance risk premium 7 from contract terms and f;
- Estimate risk-aversion p from participation constraint

« Recover moral hazard cost 7/® —

 Recover ¢ and Lagrange multipliers

- Recover no-effort damage distribution f, from contract r(x)

Identification heavily reliant on structure

+ Key parameters come from PC and IC
* Issue: strong assumptions

- CARA utility

« Specific loss distribution

- Effort only shifts distribution
+ Results driven by functional form?
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Contract

« Actual contract Iyaa(X) characterized by
« premium p, deductible D, max coverage C
¢ lgata(X) = min (C, max (x — D, 0))

+ Optimal contract I(x)

- log-affine function of likelihood ratio ¢(x)
« necessarily increasing in x? Only if

7 (x) < % +p (e‘"f’ = K(x))

« restriction on how fast likelihood ratio rises with x
- insurer gives less insurance in states more indicative of negligence.
« condition is, by construction, satisfied in data
- What happens to optimal contract if instead we restrict the set of
contracts to
+ monotone contracts?
« piecewise affine contracts?
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Model vs. Data

» Model: insurer extracts all surplus, customizes contract for each HH
- Data: insurers have piecewise affine contracts with pricing...

« insurer-specific (State Farm vs. Allstate...)
+ house-specific
« roof type/roof age
+ construction type (masonry?)
« age of plumbing and electrical systems
« other loss-mitigating systems (sprinklers? water shutoff?)

- state-specific
« Suggestion 1: introduce a role for competition amongst insurers

- Suggestion 2: relate estimated effort costs ¢ to costs of
loss-mitigating systems
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Alternative estimation method

+ Assume common risk-aversion p and effort cost (per sqft?) ¢

+ Assume f, parameters and recovery value H measured with noise
- Estimate population-level p, ¢ and standard errors

« Tests of over-identifying restrictions (reject model?)

* Richer alternative:

- assume p and ¢ are functions of a small number of observable
demographic and property characteristics

- estimate gradient of p and « to such observable characteristics

- obtain standard errors and possible test of over-identifying restrictions



