
Part 2: Market Imperfections

Nathaniel Hendren

Harvard and NBER1

April, 2015

1Thanks to Raj Chetty and Amy Finkelstein for generously providing their lecture
notes, some of which are reproduced here

Nathaniel Hendren (Harvard and NBER) Part 3 April, 2015 1 / 85



1 The Akerlof Model

2 The Screening Model

3 Private Information versus Adverse Selection

4 Public Health Insurance

5 Public/Private Crowd Out

6 Dynamic Insurance

Nathaniel Hendren (Harvard and NBER) Part 3 April, 2015 1 / 85



Review of Akerlof (1970) (Applied to Insurance)

Consider binary decision to purchase insurance
People differ in their expected costs to an insurer
Those with higher expected costs have higher demand for insurance
Competitive equilibrium -> marginal purchaser covers average cost of
higher risks
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Akerlof Competitive Equilibrium (from EF2011, JEP)

Source: Einav and Finkelstein (2011 JEP)
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Unraveling in Akerlof

Not clear that competitive equilibrium involves any insurance
Market can “unravel”
Market unravels if no one is willing to pay the pooled cost of those
with higher demand (and thus likely to be higher risk)
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Akerlof Unraveling

Source: Einav and Finkelstein (2011 JEP)
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Modeling Welfare Impact of Adverse Selection

“Textbook” model provided in Einav and Finkelstein (JEP 2011)
Suppose there are two (fixed) insurance contracts:

High coverage (H) and low coverage (L)

Agents choose H or L
P is relative price of H versus L
D (p) is the demand curve

Fraction of people who purchase H instead of L

AC (p) is the average cost curve
MC (p) is the marginal cost curve
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Competitive Equilibrium with Adverse Selection

Source: Einav, Finkelstein, and Cullen (2010)
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Empirical Implementation: Einav, Finkelstein, and Cullen
(2010 QJE)

Need random variation in prices
Can estimate BOTH demand and cost curve

Demand = fraction that buy at posted price
Cost = added cost on policy H versus L for those who purchase at
posted price
Rarely does price variation identify both supply + demand!

But need some institutional structure that randomly varies prices...
Alcoa! (they make aluminum)
Business unit heads choose price charged for high versus low coverage
plans
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Results

Source: Einav, Finkelstein, and Cullen (2010)
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Results (II)

Results suggest welfare loss is “small”
$9.55/employee (~2% of the average price)

Beautiful paper - strong link between theory and empirics
Caveats:

Only studies welfare loss from inefficient pricing
Perhaps the contracts were inefficient? (Rothschild and Stiglitz 1976)

Generalizeability?
Productively employed upper-middle class
Group vs. individual insurance
Intensive margin: more vs. less insurance, instead of insurance vs. no
insurance

Modeling issue: does a competitive equilibrium actually exist?
Not clear...companies can choose price levels and price difference...
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Empirical Implementation: Multiple Equilibria (Smetters
and Scheuer 2014)

In principle, there are many potential intersections of demand and
cost curves
Potential for multiple equilibria?
Can this explain worry about Obamacare website?
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Full Unraveling
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Multiple Equilibria
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Choosing Equilibria

Standard Theory Approach:
Two stage game:

1 Firm chooses prices forecasting demand
2 Consumers choose insurance

Prove: This generates π∗1 as the outcome
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Information Requirements by Insurers

Why might initial conditions matter?
Suppose insurers have limited information
Assumption: Firms raise their price when they have negative profits
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Stability
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Calibration using MEPS
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Cutler and Reber (1998, QJE)

Harvard offers PPO and HMO
Traditionally, subsidizes the more expensive PPO plan
In 1995, switches to voucher system that provides equal payment to
PPO and HMO

Individuals bore full average cost of PPO relative to HMO
Induced significant adverse selection
PPO unraveled
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Screening

Screening theory: Like Mirrlees but with two distinctions:
Participation constraint
Competition between insurers

Papers
Rothschild and Stiglitz (1976)
Wilson (1977)
Riley (1979)
Spence (1978)
More recently: Netzer and Scheuer (2012); Mimra and Wambach
(2011)
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Rothschild and Stiglitz (1976)

Relax the contract space (premium & copay)
But restrict to two types, binary loss event
Results:

High risk type gets full insurance
Low risk type is under-insured (has higher “copay”)
Competitive equilibrium cannot sustain cross-subsidization across types

Contrasts with Akerlof’s model in which marginal type was subsidizing

Market may “unravel” in a different sense
Competitive equilibrium doesn’t exist if the low type wants to subsidize
bad risk type to get more insurance

Prescott and Townsend (1984) show that this problem with
non-existence and sub-optimality is quite general with private
information
Equilibrium may not exist

Nathaniel Hendren (Harvard and NBER) Part 3 April, 2015 20 / 85



“Solutions” to Non-Existence Problem

How bad is the non-existence problem?
Generic (Riley 1979; Hendren 2014)

Solutions to get pure strategies
Wilson (1977)
Riley (1979)
Spence (1978)
More recently: Netzer and Scheuer (2012); Mimra and Wambach
(2011)

(Mixed strategies – Maskin 1985)
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Wilson (1977) and Riley (1979)

Wilson proposes the following two stage game:
Firms post insurance contracts
Firms view other firms contracts and can react by dropping one of their
(unprofitable) contracts

Riley proposes the following two stage game
Firms post insurance contracts
Firms view other firms contracts and can react by adding (but not
dropping) contracts
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Empirical Test: Positive Correlation Test

Chiappori and Salanie (2000)
Asymmetric information -> positive correlation between claims and
coverage

Holds in both Wilson (1977) and Riley (1979)

Is there a positive correlation between insurance purchase and
insurance claims?

Specification:
INS = βX + ε

COST = ΓX + η

Test: cov (ε, η) 6= 0
Data: Auto insurance company
Key: control flexibly for X s
Find no evidence of adverse selection
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Empirical Test: Finkelstein and Poterba (2004)

Finkelstein and Poterba study annuities in the UK
Specification

Cost = γINS + βX + ε

Find no evidence of INS quantity; but evidence on gaurantee amount
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Limitations of Positive Correlation Test: Preference
Heterogeneity

Standard theory: people differ only in their risk type
Different expected costs to the insurer

Reality: People are different in many other ways too
Cost to the insurer may not be only driver of demand

Preference heterogeneity may not be independent of risk type
The “worried well” may help sustain insurance markets
Could lead to “advantageous selection” instead of adverse selection
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Finkelstein and McGarry (2006 AER)

Many papers find evidence that preferences other than risk type affect
demand
Finkelstein and McGarry (2006, AER) document that seat-belt use
and income are correlated with LTC insurance purchase

Suggest this could explain why we see no adverse selection in LTC
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Table 1
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Table 2
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Table 3
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Table 4
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Table 5

Nathaniel Hendren (Harvard and NBER) Part 3 April, 2015 31 / 85



Fang, Keane, and Silverman (2008, JPE)

Fan et al (2008, JPE) document advantageous selection in MediGap
Use HRS and MCBS
MCBS contains detailed cost information
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Results
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Private Information vs. Adverse Selection

General impression suggests adverse selection is not a big issue with
insurance markets

Welfare losses are generally found to be small (Einav Finkelstein and
Levin 2010)

Not much evidence of massive amounts of adverse selection...
But, is adverse selection the right thing to look for?

Akerlof (1970) suggests private info can completely unravel the market
Would not observe positive correlation between insurance purchase and
claims if people with private information aren’t offered any contracts
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Model of Private Information

Hendren (2013) characterizes when private information leads to
adverse selection
Depends on two numbers:

Markup people are willing to pay for insurance, WTP
Smallest markup imposed by worse risks adversely selecting the
insurance contract

“Price of market existence”, pinfo

When WTP ≤ pinfo, insurance contracts would be so heavily
adversely selected that they cannot earn positive profits

Market shuts down when private info problem too big
Adverse selection not a robust empirical implication of private
information

Is the private information problem ever this bad?
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Insurance Rejections

Hendren (2013) studies insurance rejections
1 in 7 applicants rejected in individual health insurance
Rejections common in individual life, LTC, disability insurance too
Lots of policy interest...

Even Romney wanted to ban rejections for pre-existing conditions

Idea: Rejections are market segments (defined by observable
characteristics) for which private information has led to market
unraveling
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Underwriting Guidelines
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Estimating Private Information

Does private information cause rejections?
Need to estimate private information for rejectees and non-rejectees.

Positive correlation test fails
Difficult to estimate demand curves for contracts that don’t exist

Solution: Use subjective probability elicitations in the Health and
Retirement Study

“What’s the chance (0-100%) that you will go to a nursing home in
the next 5 years?”
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Elicitation Error

Do people report their true beliefs?
Hendren (2013) argues probably not

See Manski (ECMA 2004) for a rosier assessment
Evidence from psychology shows question framing affects response
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Zero is pretty optimistic for 75 year olds...
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Solution: Elicitations as “Noisy” measures of beliefs

Hendren (2013) imposes increasing sets of assumptions
Minimal assumptions allow for testing for presence of private
information
Stronger assumptions allow for quantification of price of market
existence

General tradeoff between quality of question vs. quality of
assumptions
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Assumptions on Beliefs (I)

General idea: Agents behave as if they have beliefs P about the loss
L, but may not be able to express these beliefs on surveys

Savage (1954) axioms; see Blackwell (1951, 1953) for sufficient
statistics work too...

Assumption 1: Elicitations contain no more information about L
than do true beliefs

If Z contains information about L conditional on X , then so does P.
“P is sufficient statistic for Z about L”.

Test for Private Information: Is Z predictive of L, conditional on
X?
Context: Tests for private information in hypothetical insurance
market that pays $1 in the event L occurs.
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Results
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Age Results

Not Rejected Based On Age Rejected Based On Age
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Testing vs. Quantification

Evidence of private information
Is it sufficient to explain absence of trade for the rejected?

Small enough to explain presence of trade for those not rejected

Need additional assumptions...
Unbiased beliefs
Model of the elicitation error
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Price of Market Existence
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Plausible Values of WTP

What is a plausible willingness to pay?
Existing estimates/calibrations of u′(w−l)

u′(w)
:

LTC: 26-62% (Brown and Finkelstein, 2008)
Disability: 46-109% (Bound et al., 2004)

Direct Calibration: Assume u (c) = c1−σ

1−σ and l = γw

If γ = 10% and σ = 3, then u′(w−l)
u′(w)

− 1 = 0.372
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Comparison to Positive Correlation Test

Existing literature has conducted versions of the positive correlation
test in LTC and Life

Finkelstein and McGarry (AER 2006) find no evidence of adverse
selection in LTC

But were first to use subj prob to show people know about their future
nursing home use
Suggest inversely correlated unobserved preference heterogeneity as
explanation for why private info does not manifest in adverse selection
(see also Cutler et al 2008 AER P&P, Fang et al (2008))

Cawley and Philipson (JPE 1999) find no evidence of adverse selection
in Life

Suggest insurance company knows more than applicants
He (2008 JPubEc) revisits Life and finds some evidence of adverse
selection

Results suggest practice of rejections limits the extent of adverse
selection in these markets

Positive correlation test only tests for adverse selection, not private
information
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Thoughts on Ideas for Future Work

Group versus individual markets
Matching?

Financial markets
Large literature on auctions...little empirical literature on CDOs, ABS,
etc

Why do these markets freeze in crisis?

Dynamic Selection (Reclassification risk)
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Medicaid Expansion

Moral Hazard - key aspect of existing literature.
–why do we care about ’moral hazard’? fiscal externality logic
RAND experiment
Elasticity of 0.2 (1% change in price leads to 0.2% change in total costs)
Oregon Lottery
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Oregon Health Insurance Experiment

In 2008, Oregon ran a lottery for Medicaid
Budget for 10K
90K signed up; drew 30K for 10K slots
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Oregon Health Insurance Experiment
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Oregon Health Insurance Experiment
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Oregon Health Insurance Experiment
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Oregon Health Insurance Experiment
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Oregon Health Insurance Experiment
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Oregon Health Insurance Experiment
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Oregon Health Insurance Experiment

Nathaniel Hendren (Harvard and NBER) Part 3 April, 2015 57 / 85



Oregon Health Insurance Experiment
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Medicaid on Labor Supply

How should we think about the welfare impact?
Subjective health?

Impact of Oregon HIE on labor supply
Why do we care? Fiscal externality...
Does the experiment capture the relevant impact?
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Medicaid on Labor Supply
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Medicaid on Labor Supply
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Welfare Impact?

Medicaid Lottery increases Food Stamp enrollment
What is the welfare impact?
Information versus price effects

Labor supply didn’t change -> eligibility didn’t change; only
enrollment?

Was it information?
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GE Effects of Health Insurance: Finkelstein (2007)

GE vs. PE
Finkelstein (2007)
Health expenditures are GROWING dramatically
Could health insurance cause this growth?
Increases incentive to innovate by creating excess demand

Is this bad from a welfare perspective?
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Empirical Strategy

Medicaid is a national program
Enacted in 1965
Need variation in intensity of Medicare

Card: age 65 discontinuity
AER 2008: utilization and mortality - no mortality gain at 65, but low
power
QJE 2009: mortality in sick population in sample that go to hospital
(limits to non-deferrable conditions) – finds mortality improvements

Finkelstein: variation in pre-insurance rates

Conceptually, what’s the difference in the strategies?
GE vs PE?
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Table 1
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Estimating Equation

log (yijt) = αj + δt +
1975

∑
t=1948

λtMcareimpactz ∗ yeart + Xst β + εijt

where:
yijt is outcome in hospital i in county j at time t
αj is county fixed effect
δt is year fixed effect
Xst is outcomes in state s at time t
Mcareimpactz = % elderly in region z without Blue Cross hospital
insurance in 1963
DOES THIS CAPTURE GE EFFECTS? WHY? WHAT COULD BE
MISSING?

Nathaniel Hendren (Harvard and NBER) Part 3 April, 2015 66 / 85



Results
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Results
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Results
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Table 6
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Adoption of new technologies

Newtechis = λMcareimpactz + Xs β + εis

Newtech indicates adoption of technology in hospital i in state s
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Results
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So what

Medicare increases technology adoption
Positive or negative welfare impact?
Transfer?
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Empirical Literature on Crowd Out: Medicaid

Cutler and Gruber QJE 1996
Expansion of Medicaid to pregnant women over 1987-1992
50% of increase in coverage associated with reduction in private
coverage
Employees took employer-based coverage less frequently
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Empirical Literature on Crowd Out: Medicaid
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Empirical Literature on Crowd Out: Medicaid

Nathaniel Hendren (Harvard and NBER) Part 3 April, 2015 76 / 85



Empirical Literature on Crowd Out: LTC

Brown and Finkelstein (AER 2008) use model to calculate impact of
Medicaid on LTC demand
Estimate implicit tax:

ImpTax =
∆EPDV of Medicaid Expenditures
EPDV Benefits from LTC policy

where the numerator is difference in medicaid expenditures with no
private insurance vs. with private insurance
“How much of the LTC policy is captured by Medicaid, not the
purchaser”
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Implicit Tax
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Why care about crowd-out?

How was this ruled out in our baseline model?
What changes with crowd-out?
Two main theoretical models

Chetty and Saez AEJ 2010
Golosov and Tvynski QJE 2007
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Dynamic Insurance

Reclassification Risk: Basic idea of Hirshleifer 1971
Realization of information removes the ability to get insurance
Imposes time-varying participation constraint

Nathaniel Hendren (Harvard and NBER) Part 3 April, 2015 80 / 85



Hendel and Lizzeri (QJE 2003)

Hendel and Lizzeri (QJE 2003) illustrate the role of commitment in
life insurance
Based on Harris and Holmstrom
Key idea: buyers can’t commit to future premium payment

Generates front-loading

Odd feature: symmetric information
Key problem: doesn’t allow private savings (exogenously restricted)

What about Arrow-Debreu sequential implementation?
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Golosov and Tsyvinksi (JPE 2006)

Optimal disability insurance system
Involves asset testing
Prevents “double deviations”
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Secondary Markets: Fang and Kung (2010)

Should people be allowed to re-sell their insurance contracts?
“Life settlement” market

Prevents commitment
Increases flexibility / choice
But choice not necessarily welfare improving with asymmetric
information
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Inertia: Handel (2013)
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Choice Increases Adverse Selection
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