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Recap

• Testing for selection [done]

• Empirical welfare analysis I: Using choices and claims [done]

• Empirical welfare analysis II: When can’t use choices

• Don’t accept revealed preference [done]

• Markets don’t exist [up next]
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Looking where the light is

• If require random variation in prices to trace out demand, do we only observe this

where cost of mispricing is low?

• Looking only at welfare cost of price distortions of existing contracts, not

distortions in contract space

• The ultimate contract distortion: markets that have completely unraveled

• Empirical work (behavioral and non-behavioral) we have discussed requires that we

observe market choices

3



Markets that don’t exist

• American Airlines lifetime pass

• Health insurance for young men in certain occupations in West Hollywood in the

1980s

• Divorce insurance

• Layoff insurance

• Dental insurance (max benefit <= $2,000)
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How do we empirically study markets that don’t exist?Can get complete unraveling
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How do we empirically study markets that don’t exist?

• Need new techniques to study private information and welfare in markets that

don’t exist

• Will briefly describe several possible approaches

• Randomized experiments (to estimate demand and costs for products that don’t

exist in equilibrium)

• Eliciting private information about risk without observing choices - Hendren (EMA

2013)

• Calibrated utility models (e.g. Hosseini JPE 2015; Brown and Finkelstein AER 2008)

• Using behavioral responses to shocks to elicit value of insurance
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Randomized experiments

• If market has unravelled completely cannot observe demand - nothing offered in

equilibrium

• An RCT however can estimate demand (and AC) curve by offering a product at

randomized prices

• Recently undertaken in Rural Pakistan (Fischer, Frolich, Landmann 2018)
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Setting: Little formal insurance / safety net

• Little formal insurance

• Government pays for one-third of healthcare expenditures

• Most (87%) of private expenditures are paid for out of pocket

• Limited informal safety net

• Free public health facilities provide very few treatments and quality is perceived as

poor

• Government spends less than 1% of GDP on health
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Setting: Implementing partner

• National rural support program (NRSP)

• NGO in rural Pakistan providing micro credit

• Loans to community organizations (12-15 households) or credit groups (3-6

households)

• Loans have joint liability at group level

• Loans come with (mandatory) hospital and disability insurance for its credit

clients and their spouses
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Intervention

• Expand mandatory insurance by offering voluntary coverage for additional

dependents

• Randomize three policies (or status quo - control group) at village level:

• Within each village, randomize premium discounts across clients (so can trace out

demand and cost curves for the policy)

• Three policies

• Individual policy (P1): clients can enroll any number and combination of dependents

• Household Policy (P3): client is required to enroll all dependents in household to

obtain additional insurance

• Question: Motivation?

• Group Policy (P4): requires 50% takeup within the group to get policy

• Question: Motivation?
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Data

• 502 villages (6,461 client households)

• Partner provides data on enrollment and insurance claims

• Household survey measures SES and health indicators (health status, prior health

care utilization)

• Choose to measure cost curves based on expected claims

• Regress claims on baseline demographic and health characteristics

• Question: Why not use observed claims rather than predicted claims?
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Demand
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Figure 2 - Insurance Demand, by product type  

 
Notes: The bars indicate average uptake ratios on the household and dependent level. The depicted 95% confidence 

intervals account for clustered standard errors at the village level. Small differences between dependent and 

household level uptake in policies P3 and P4 occurs because of the smaller size of insured households.  

 

 

Comparing the individual policy P1 and policies with the household eligibility criterion (P3 

and P4), we observe that fewer households buy insurance if enrollment of all dependents is 

required. However, the share of insured dependents is larger with the requirement. This suggests 

a trade-off between a larger pool of insured dependents and a larger pool of insured households. 

In other words, some households that buy (partial) insurance when offered the individual policies 

would not do so when they were required to insure the whole household. 

Appendix Table A3 sheds further light on the determinants for households to enroll in the 

different insurance products. In the individual product (P1), household size does not play a role in 

whether to engage in some form of insurance, but larger households insure a smaller fraction of 

their members. Individuals selecting into the scheme tend to be in poorer health and to have a 

worse health history. Furthermore, children – especially the oldest son – are more likely to be 

enrolled. In the household and group policies (P3 and P4) individual characteristics have less 

predictive power. Instead, factors which might exacerbate the liquidity constraints of households 
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Cost

23 

Figure 4 - Distribution of expected cost index of insured over demand, by policy 

Notes: The box plot illustrates the interquartile rage (IQR), with the median indicated by the line separating the box. 

The lower (upper) adjacent line shows the 90
th

 (10
th

) percentile, respectively. The diamond indicates the value of the 

mean. 

Appendix A provides further robustness checks and comparisons within the different policy 

regimes. Figure A1 shows the distribution of costs across demand levels amongst the non-

insured. For the individual policy, there appears to be a downward shift in the cost distribution 

when the share of insured becomes larger. Marginal individuals switching the insurance status in 

response to a change in price hence seem to be high-risk relative to the non-insured but low risk 

relative to the insured. This is fully in line with the economic theory on adverse selection 

discussed in Section II. In contrast, such a pattern for non-insured is not observed under 

household (P3) and group (P4) policies. Table A5(b) provides a formal test for the relationship 

between the cost index of noninsured and the share insured. The estimated slope is significantly 

negative for the individual policy (P1) and insignificantly positive for household and group 

policies (P3, P4). 

We conduct several robustness checks. For instance, we use an alternative health risk measure 

which is constructed by a principal component analysis of baseline health measures. Further, we 

repeat the analyses for the main baseline health measures separately. Our primary finding that 

adverse selection is much more pronounced in individual than in household and group insurance 
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Welfare analysis

• Estimate demand and average cost curves based on raw data just shown

• Assume linearity (visually assess / try alternatives)

• Impose two additional restrictions:

• Average costs equal mean cost index at 100% takeup (seems reasonable)

• Demand curve yields full coverage at zero price (a priori less clear; but can assess fit)
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Welfare analysis
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Figure 5 – Market equilibrium and efficient allocation, by policy 

 
Notes: The figure plots the demand, average and marginal cost curves for the respective policies. Average demand 

for the corresponding premium is given by the dots in light grey. The slope of the demand curve is estimated from a 

linear regression of an individual take-up indicator on the premium for which a restriction of a constant larger or 

equal than 1 is imposed. Average costs of the insured for the corresponding demand are given by the dots in black. 

The slope of the average cost curve is estimated from a linear regression of the individual level expected cost index 

on average take-up at the corresponding premium level. The estimation is restricted to pass through the average cost 

index for the respective policy at a demand level of 1. The regressions predicting the both curves are shown in Tables 

A6 and A7 and account for clustering of standard errors at the village level.  

 

Table 4 – Welfare Analysis 

 Individual  

(P1) 

Household  

(P3) 

Group  

(P4) 

Equilibrium    

  Price 103,41 79,48 75,02 

  Quantity 0,15 0,54 0,54 

  Welfare 1,31 8,84 8.95 

Efficient    

  Price 93,67 64,22 67,11 

  Quantity 0,23 0,79 0,67 

  Welfare 1,49 9,83 9,29 

Loss    

  Quantity 0.08 0.25 0.13 

  Welfare 0,18 0.99 0,34 

  % Welfare 11,75 10,06 3,67 
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Welfare analysis
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Figure 5 – Market equilibrium and efficient allocation, by policy 
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Results

• Demand curves slope down

• Adverse selection exists

• Individual market almost unravels due to selection

• Eyeballing: looks like mandates would be welfare reducing?

• Both equilibrium and efficient coverage higher for household or group policy

• Eyeballing: Mandate for group policy may be welfare improving?

17



Comment I: the outside option is always key

• A really nice feature of this study is it takes place in a setting where there is little

formal or informal insurance

• May explain why selection plays a bigger role than in low income Massachusetts
market

• Demand way below marginal costs

• Presence of substantial uncompensated care

• One reason may see limited costs of adverse selection in US is that policy has
responded

• Alternative conjecture: selection only exists because of policy. Hard to make that

case for Pakistan setting.
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Reminder: Massachusetts low income exchange
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Comment II: Bundling as a way to reduce adverse selection

• Potential benefits and costs of bundling

• Benefit: reduced selection

• Costs: Preference heterogeneity / potential reduced demand

• Private Sector Example: Medicare advantage offered with free gym memberships

(Cooper and Trivedi NEJM 2012)

• Public Sector Example: Tax exclusion to employer provided health insurance

• Employer contributions to health insurance exempt from federal income tax

• Largest federal tax expenditure ($172.8 billion in 2019)

• Potential benefit: create workplace based pools (reduce selection)

• Potential costs... many

20



Tax Exclusion:Universally Reviled

8/12/2019 Cadillac Tax | IGM Forum

www.igmchicago.org/surveys/cadillac-tax 1/7

Responses
 

Source: IGM Economic Experts Panel
www.igmchicago.org/igm-economic-experts-
panel

Responses weighted by each expert's
confidence

Source: IGM Economic Experts Panel
www.igmchicago.org/igm-economic-experts-
panel

Home : Topics : Cadillac Tax

Tuesday, May 17th, 2016 1:44 pm

Cadillac Tax
The “Cadillac tax” on expensive employer-provided health insurance plans
will reduce costly distortions in US health care if it is allowed to take effect
as scheduled in 2018.

Participant University Vote Confidence Comment Bio/Vote
History

Daron Acemoglu

MIT Agree 5 Bio/Vote
History

     

Alberto Alesina

Harvard Did Not
Answer

Bio/Vote
History

     

Joseph Altonji

Yale Agree 8 Bio/Vote
History

     

Be kele St ongl 10 Bio/Vote

© 2019. Initiative on Global Markets.

0%0%0%

17%

60%

5%

© 2019. Initiative on Global Markets.

0%0%

16%

76%

8%

“If we had to do it over again, no policy analyst would recommend this

model” - Uwe Reinhardt.
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Tax Exclusion: Mechanics

• Historical origins (WWII)

• Wages subject to income and payroll taxation, compensation paid in the form of

contributions to health insurance premia are not.

• The tax subsidy to employer-financed health insurance s is thus given by:

s = 1−
(
1− τinc − τss

1+ τss

)
• τinc is the employee’s marginal tax rate on earning income,

• τss is that statutory payroll tax rate for the employee, and separately for the

employer.

• If the employee is paid a dollar in wages, he must pay both income tax and payroll

tax on that wage, and the employer must also pay payroll tax on it.

• Costs employer 1/(1+ τss) to provide the employee with 1− τinc − τss in take
home pay.

• For the same cost of 1/(1+ τss), the employer can instead provide their employee

with a dollar contribution to health insurance premiums.
22



Tax Exclusion: Large Literature

• Critical for encouraging employer-based health insurance

• Thomasson 2003 (AER); Gruber (2002 Tax Policy and the Economy)

• Distorts compensation toward health insurance vs. wages and so-called
gold-plated health insurance

• Feldstein (1973 JPE); Gruber (2002 Tax Policy and the Economy)

• Distortions in employment

• Job lock literature (e.g. Gruber and Madrian 2004 review; Garthwaite et al. QJE

2014)

• Regressive

• Employer provision of health insurance and tax rates rise with income
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Health insurance and labor market inequality

• Financing of employer-provided health insurance functions as a‘flat’ head tax on

hiring, independent of earnings
“Because health insurance premiums are fixed, the wage penalty is the same for

a low-wage secretary as it is for a highly paid executive...... It’s the most unfair

type of tax: A huge burden for low-wage workers and almost meaningless for

the rich” - Saez and Zucman

• Discourages hiring of lower-skilled workers

“Employer-based health insurance is a wrecking ball, destroying the labor mar-

ket for less-educated workers” - Case and Deaton

• Quantitative importance (Finkelstein et al. 2023)
• Calibrated, stylized model of labor market

• If financed by proportional (payroll) tax on earnings, college wage premium would be

˜11% lower, non-college employment would be ˜500,000 higher

• Comparable in magnitude to impacts of outsourcing, robots, trade and declining

unionization on labor market inequality
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Road Map: Studying Markets that Don’t Exist

• Randomized experiments (to estimate demand and costs for products that don’t

exist in equilibrium) [Done]

• Eliciting private information about risk without observing choices - Hendren (EMA

2013) [Up Next]

• Calibrated utility models (e.g. Hosseini JPE 2015; Brown and Finkelstein AER

2008)

• Using behavioral responses to shocks to illicit value of insurance
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Eliciting private information without choices

• Hendren (EMA, 2013)
• Very nice example of using theory to guide empirical analysis

• Motivating observation: Insurance rejections
• In many non-group insurance settings, insurance companies reject applicants with

certain observable (often high risk) conditions despite absence of restrictions on

charging a higher price

• e.g. In non-group health insurance, 1 in 7 applications to large insurance companies

rejected

• e.g. in long-term care insurance, up to 25% of 65 year olds may have health

conditions that trigger automatic rejections

• Paper overview:
• Develops theory for why markets may unravel given private information (and

endogenous contracts)

• Provides testable empirical predictions which he implements to see if private

information can explain observed rejections
26



The rejection puzzle

• Why reject on observables vs. charge a higher price?

• Potential explanations include

• Liquidity constraints / cannot “afford” insurance

• Agency problems with insurance agents

• Political economy (bad pr; threat of regulaton)

• Private information “greater” among those rejected

• Hendren considers private information

• Does not rule out role for other explanations

• Interesting area for more work!
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Motivating theory (loosely described)

• Shows how you can get rejections (“no trade”, “unravelling”) in market with
endogenous contracts

• Previously only shown w fixed contracts (Akerlof 1970)

• Market unravels when wtp for small amount of insurance is less than pooled cost
of providing this insurance to those of equal or higher risk, for all risk levels

• Provides a precise way of defining what we mean by ”more private information”

• Characterizes barrier to trade imposed by distribution of types in terms of implicit
tax (or markup) individuals would have to pay on insurance premiums in order for
market to exist

• Implicit tax for a given risk type depends on the expected risk type of all those of

higher risk type (whom he would have to pool with)

• Key comparative static: implicit tax higher for rejectees than non-rejectees, and high

enough to explain absence of trade for “plausible” values of WTP for insurance

28



Agents’ environment

• endowed with nonstochastic wealth w > 0

• face a potential loss of size l > 0, with privately known probability p, distributed
w cdf F (p|X )

• X is whatever observed information insurers could use to price (can abstract from)

• expected utility: pu(cL) + (1− p)u(cNL)

• where cL(cNL) denotes consumption in event of loss (no loss)

• An Allocation A = {cL(p), cNL(p)} consists of consumption in each state

• one allocation is the endowment (i.e. what happens with no trade): {w − l ,w}

29



An ”Implementable Allocation” must satsify
PRIVATE INFORMATION AND INSURANCE REJECTIONS 1719

1. Allocation A is resource feasible:
∫ [
w−pl−pcL(p)− (1 −p)cNL(p)

]
dF(p)≥ 0�

2. Allocation A is incentive compatible:

pu
(
cL(p)

) + (1 −p)u(cNL(p)
)

≥ pu(cL(p̃)
) + (1 −p)u(cNL(p̃)

) ∀p� p̃ ∈Ψ�
3. Allocation A is individually rational:

pu
(
cL(p)

) + (1 −p)u(cNL(p)
)

≥ pu(w− l)+ (1 −p)u(w) ∀p ∈Ψ�
It is easy to verify that these constraints must be satisfied in most, if not all,
institutional environments such as competition or monopoly. Therefore, to ask
when agents can obtain any insurance, it suffices to ask when the endowment,
{(w− l�w)}p∈Ψ , is the only implementable allocation.10

2.3. The No-Trade Condition

The key friction in this environment is that if a type p prefers an insurance
contract relative to her endowment, then the pool of risks P ≥ p will also pre-
fer this insurance contract relative to their endowment. Theorem 1 says that
unless some type is willing to pay this pooled cost of worse risks so as to ob-
tain some insurance, there can be no trade. Any insurance contract, or menu
of insurance contracts, would be so adversely selected that it would not yield a
positive profit.

THEOREM 1—No Trade: The endowment, {(w − l�w)}, is the only imple-
mentable allocation if and only if

p

1 −p
u′(w− l)
u′(w)

≤ E[P|P ≥ p]
1 −E[P|P ≥ p] ∀p ∈Ψ \ {1}�(1)

where Ψ \ {1} denotes the support of P , excluding the point p = 1. Conversely,
if (1) does not hold, then there exists an implementable allocation that strictly
satisfies resource feasibility and individual rationality for a positive mass of types.

10Focusing on implementable allocations, as opposed to explicitly modeling the market struc-
ture, also circumvents problems that arise from the potential nonexistence of competitive Nash
equilibriums, as highlighted in Rothschild and Stiglitz (1976).
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No trade condition

• If endowment is the only implementable allocation, no one can obtain any

insurance

• Key friction: if type p prefers an insurance contract relative to her endowment,

then the pool of risks P ≥ p will also prefer this insurance contract relative to

their endowment

• Therefore, unless some type is willing to pay the pooled cost of all worse risks so

as to be able to obtain insurance, there can be no trade
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No trade condition

PRIVATE INFORMATION AND INSURANCE REJECTIONS 1719

1. Allocation A is resource feasible:
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It is easy to verify that these constraints must be satisfied in most, if not all,
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when agents can obtain any insurance, it suffices to ask when the endowment,
{(w− l�w)}p∈Ψ , is the only implementable allocation.10

2.3. The No-Trade Condition

The key friction in this environment is that if a type p prefers an insurance
contract relative to her endowment, then the pool of risks P ≥ p will also pre-
fer this insurance contract relative to their endowment. Theorem 1 says that
unless some type is willing to pay this pooled cost of worse risks so as to ob-
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1 −p
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where Ψ \ {1} denotes the support of P , excluding the point p = 1. Conversely,
if (1) does not hold, then there exists an implementable allocation that strictly
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10Focusing on implementable allocations, as opposed to explicitly modeling the market struc-
ture, also circumvents problems that arise from the potential nonexistence of competitive Nash
equilibriums, as highlighted in Rothschild and Stiglitz (1976).
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No trade condition: intuition

• LHS is MRS between c
NL

and cL evaluated at the endowment

• RHS cost of this transfer E [P |P≥p]
1−E [P |P≥p]

• Actuarially fair isocost for type p: pcL + (1− p)cNL = Π (for some constant Π )

• Actuarially fair relative price of cL (in units of cNL) for type p is p
1−p

• If MRS< price ratio, consumer doesn’t buy even $1 of insurance

• All risk averse agents WTP for actuarially fair insurance

• But will they be willing to pay more?

• Because of binding IC constraint, offering a contract that reallocated from cNL to
cL requires also doing it for all P ≥ p

• Expected loss for all these types is E [P | P ≥ p]

• Therefore the relative price of cL for type p that respects implementability is
E [P |P≥p]

1−E [P |P≥p]
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Quantification: Pooled Price Ratio T(p)

• Rearrange no trade condition to yield:

u′(w−l)
u′(w )

≤ E [P |P≥p]
1−E [P |P≥p]

1−p
p ≡ T (p)

• T (p) denotes markup a type p would have to be willing to pay in order to cover

the pooled cost of worse risks adverse selecting their insurance contract

• No trade condition says: unless someone in the economy is WTP the pooled cost

of worse risks in order to obtain some insurance, there can be no profitable

insurance market
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Corollary: quantifying barriers to trade

1722 NATHANIEL HENDREN

frictions, but not an empirically relevant condition if one believes insurance
companies cannot offer contracts that attract an infinitesimal fraction of the
population. Going forward, I retain the benchmark assumption of no such fric-
tions or transactions costs, but return to this discussion in the empirical work
in Section 7.

In sum, the no-trade condition (1) provides a theory of rejections: individuals
who have observable characteristics, X , such that the no-trade condition (1)
holds are rejected; individuals who have observable characteristics, X , such
that (1) does not hold are able to purchase insurance. This is the theory of
rejections that the remainder of this paper will seek to test.

3. COMPARATIVE STATICS AND TESTABLE PREDICTIONS

So as to generate testable implications of this theory of rejections, this sec-
tion derives properties of distributions, F(p), that are more likely to lead to
no trade. I provide two such metrics that are used in the subsequent empirical
analysis.

3.1. Two Measures of Private Information

To begin, multiply the no-trade condition (1) by 1−p
p

, yielding

u′(w− l)
u′(w)

≤ E[P|P ≥ p]
1 −E[P|P ≥ p]

1 −p
p

∀p ∈Ψ \ {1}�

The left-hand side is the ratio of marginal utilities in the loss versus no loss
state, evaluated at the endowment. The right-hand side is independent of the
utility function, u, and is the markup that would be imposed on type p if she
had to cover the cost of worse risks, P ≥ p. I define this term the pooled price
ratio.

DEFINITION 2: For any p ∈Ψ \ {1}, the pooled price ratio at p is given by

T(p)= E[P|P ≥ p]
1 −E[P|P ≥ p]

1 −p
p

�(3)

Given T(p), the no-trade condition has a succinct expression.

COROLLARY 2—Quantification of the Barrier to Trade: The no-trade condi-
tion holds if and only if

u′(w− l)
u′(w)

≤ inf
p∈Ψ\{1}

T(p)�(4)

Whether or not there can be trade depends on only two numbers: the agent’s
underlying valuation of insurance, u′(w−l)

u′(w) , and the cheapest cost of providing
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Quantifying barriers to trade: Interpretation

• Whether or not there can be trade depends on:

• Agent’s underlying value of insurance (i.e. LHS of corollary
u′(w−l)
u′(w )

)

• Cheapest cost of providing that insurance (i.e. RHS of corollary ”minimum pooled

price ratio”)

• ”Minimum pooled price ratio” can be interpreted as a implicit tax
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Implicit tax interpretation

PRIVATE INFORMATION AND INSURANCE REJECTIONS 1723

an infinitesimal amount of insurance, infp∈Ψ\{1} T(p). I call infp∈Ψ\{1} T(p) the
minimum pooled price ratio.

The minimum pooled price ratio has a simple tax rate interpretation. Sup-
pose for a moment that there were no private information, but instead a gov-
ernment levies a sales tax of rate t on insurance premiums in a competitive
insurance market. The value u′(w−l)

u′(w) − 1 is the highest such tax rate an individ-
ual would be willing to pay to purchase any insurance. Thus, infp∈Ψ\{1} T(p)− 1
is the implicit tax rate imposed by private information. Given any distribution
of risks, F(p), it quantifies the implicit tax individuals would need to be willing
to pay so that a market could exist.

Equation (4) leads to a simple comparative static.

COROLLARY 3—Comparative Static in the Minimum Pooled Price Ratio:
Consider two market segments, 1 and 2, with pooled price ratios T1(p) and T2(p),
and common von Neumann–Morgenstern (vNM) preferences u. Suppose

inf
p∈Ψ\{1}

T1(p)≤ inf
p∈Ψ\{1}

T2(p)�

Then if the no-trade condition holds in segment 1, it must also hold in segment 2.

Higher values of the minimum pooled price ratio are more likely to lead to
no trade. Because the minimum pooled price ratio characterizes the barrier to
trade imposed by private information, Corollary 3 is the key comparative static
on the distribution of private information provided by the theory.

In addition to the minimum pooled price ratio, it will also be helpful to have
another metric to guide portions of the empirical analysis.

DEFINITION 3: For any p ∈Ψ , define the magnitude of private information at
p by

m(p)=E[P|P ≥ p] −p�(5)

The value m(p) is the difference between p and the average probability of
everyone worse than p. Note that m(p) ∈ [0�1] and m(p)+ p= E[P|P ≥ p].
The following comparative static follows directly from the no-trade condi-
tion (1).

COROLLARY 4—Comparative Static in the Magnitude of Private Informa-
tion: Consider two market segments, 1 and 2, with magnitudes of private infor-
mation m1(p) and m2(p), and common support Ψ and common vNM prefer-
ences u. Suppose

m1(p)≤m2(p) ∀p ∈Ψ�
Then if the no-trade condition holds in segment 1, it must also hold in segment 2.

37



No trade condition: more intuition

• Relationship to EFC graph:

• LHS of no trade condition is demand

• RHS is average cost curve

• the ”markup” is the vertical distance between AC and MC

• unravelling occurs demand is everywhere below AC

• Core ideas are the same but new framework allows

• for endogeneous contracts

• for getting empirical traction on adverse selection costs when market outcomes not

observed
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Generates key comparative static

PRIVATE INFORMATION AND INSURANCE REJECTIONS 1723

an infinitesimal amount of insurance, infp∈Ψ\{1} T(p). I call infp∈Ψ\{1} T(p) the
minimum pooled price ratio.

The minimum pooled price ratio has a simple tax rate interpretation. Sup-
pose for a moment that there were no private information, but instead a gov-
ernment levies a sales tax of rate t on insurance premiums in a competitive
insurance market. The value u′(w−l)

u′(w) − 1 is the highest such tax rate an individ-
ual would be willing to pay to purchase any insurance. Thus, infp∈Ψ\{1} T(p)− 1
is the implicit tax rate imposed by private information. Given any distribution
of risks, F(p), it quantifies the implicit tax individuals would need to be willing
to pay so that a market could exist.

Equation (4) leads to a simple comparative static.

COROLLARY 3—Comparative Static in the Minimum Pooled Price Ratio:
Consider two market segments, 1 and 2, with pooled price ratios T1(p) and T2(p),
and common von Neumann–Morgenstern (vNM) preferences u. Suppose

inf
p∈Ψ\{1}

T1(p)≤ inf
p∈Ψ\{1}

T2(p)�
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Higher values of the minimum pooled price ratio are more likely to lead to
no trade. Because the minimum pooled price ratio characterizes the barrier to
trade imposed by private information, Corollary 3 is the key comparative static
on the distribution of private information provided by the theory.

In addition to the minimum pooled price ratio, it will also be helpful to have
another metric to guide portions of the empirical analysis.

DEFINITION 3: For any p ∈Ψ , define the magnitude of private information at
p by

m(p)=E[P|P ≥ p] −p�(5)

The value m(p) is the difference between p and the average probability of
everyone worse than p. Note that m(p) ∈ [0�1] and m(p)+ p= E[P|P ≥ p].
The following comparative static follows directly from the no-trade condi-
tion (1).

COROLLARY 4—Comparative Static in the Magnitude of Private Informa-
tion: Consider two market segments, 1 and 2, with magnitudes of private infor-
mation m1(p) and m2(p), and common support Ψ and common vNM prefer-
ences u. Suppose

m1(p)≤m2(p) ∀p ∈Ψ�
Then if the no-trade condition holds in segment 1, it must also hold in segment 2.
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Provides way to quantify ”magnitude of private information”

PRIVATE INFORMATION AND INSURANCE REJECTIONS 1723

an infinitesimal amount of insurance, infp∈Ψ\{1} T(p). I call infp∈Ψ\{1} T(p) the
minimum pooled price ratio.

The minimum pooled price ratio has a simple tax rate interpretation. Sup-
pose for a moment that there were no private information, but instead a gov-
ernment levies a sales tax of rate t on insurance premiums in a competitive
insurance market. The value u′(w−l)

u′(w) − 1 is the highest such tax rate an individ-
ual would be willing to pay to purchase any insurance. Thus, infp∈Ψ\{1} T(p)− 1
is the implicit tax rate imposed by private information. Given any distribution
of risks, F(p), it quantifies the implicit tax individuals would need to be willing
to pay so that a market could exist.

Equation (4) leads to a simple comparative static.

COROLLARY 3—Comparative Static in the Minimum Pooled Price Ratio:
Consider two market segments, 1 and 2, with pooled price ratios T1(p) and T2(p),
and common von Neumann–Morgenstern (vNM) preferences u. Suppose

inf
p∈Ψ\{1}

T1(p)≤ inf
p∈Ψ\{1}

T2(p)�

Then if the no-trade condition holds in segment 1, it must also hold in segment 2.

Higher values of the minimum pooled price ratio are more likely to lead to
no trade. Because the minimum pooled price ratio characterizes the barrier to
trade imposed by private information, Corollary 3 is the key comparative static
on the distribution of private information provided by the theory.

In addition to the minimum pooled price ratio, it will also be helpful to have
another metric to guide portions of the empirical analysis.

DEFINITION 3: For any p ∈Ψ , define the magnitude of private information at
p by

m(p)=E[P|P ≥ p] −p�(5)

The value m(p) is the difference between p and the average probability of
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Empirical exercises

• Goal: can no-trade condition explain rejections

• First, do individuals who are rejected have private information (conditional on
public information)?

• i.e. is F (p|x) a non-trivial distribution?

• Second, do individuals who are rejected have more private information than
non-rejects?

• Precise definition of “more” private information given by theory (Corollaries 3 and 4)

• Third, per corollary 2, is quantity of private information (measured by minimum

price ratio) large (small) enough to explain (the absence of) rejections for

”plausible values” of agents’ wtp u′(w−l)
u′(w )

)
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Data

• Health and Retirement Survey (HRS) panel survey (1993-2008) of older

individuals (55+)

• Studies three markets: long-term care insurance, life insurance, and non group

health insurance

• Rich set of health and demographic information (including what would be used to

price or reject), insurance coverage, and (subsequent) realized losses
• Key data element: self-reported subjective probabilities on losses incurred in each
market

• e.g Long-term care: ”What is the percent change (0-100) that you will move to a

nursing home in the next five years?”

• Uses it to infer distributions of beliefs

• Key challenge: substantial elicitation error in subjective probabilities
• uses information on joint distribution of elicitations and realized events

corresponding to these elicitations to deal with potential errors in elicitations
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Elicitation error
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Summary of results

• Rejectees have private information
• Subjective probabilities are predictive of realized loss conditional on observable

characteristics

• Rejectees have more private information
• Subjective probabilities are more predictive for the rejectees than the non rejectees

(conditional on observables)

• Once he has characterized the distribution of types he can estimate the implicit
tax (i.e. expected risk type of all those of higher risk type relative to own risk
type)

• Estimates on order of 40-80% for rejectees (depending on market), much smaller for

non rejectees

• For “plausible” wtp, these magnitudes of implicit taxes can explain why market
doesn’t exist

• Key step: don’t observe choices so calibrate (vs estimate) a WTP
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Additional Applications

• Hendren (2017) applies same approach to asking whether private UI can exist

(will discuss in next section)

• Hendren and Herbst (2021) apply approach to asking if market for college loan
contracts could exist

• eg earnings equity contracts (Friedman 1955); employment-contingent loans; limited

liability loans

• using Beginning Postsecondary Studends survey, show students have private

information about future earnings

• but also a lot of residual earnings uncertainty (hence value of insurance)

• using a calibrated utility model, calculate that adverse selection causes this market

to unravel and that government creating or subsidizing this market would have

considerable welfare benefits
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Aside: Credit Markets

• Market for equity-based college loans unravelling is an extreme version of
incomplete markets for borrowing

• measured as a share of lifetime income, there is almost no uncollateralized lending

• Collateralized lending (e.g. mortgage) with down payment

• Will often come up under the rubric of “liquidity constraints’: not able to borrow
at (relevant-risk adjusted) market interest rate

• NB: not to be confused with poverty (low EPDV of resources)

• Contrast: can’t “afford” unemployment insurance vs. health insurance

• Public finance applications include: credit market regulation, mortgages, student
loans, unemployment insurance (coming up)

• recall: additional subtleties to welfare analysis of asymmetric information (e.g.

deFusco et al. 2021)
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Calibrating WTP

• Heavy lifting in Hendren (2013) is to characterize the distribution of private

information using self-reported subjective probabilities (and ex post experience)

• Compares estimate of implicit tax to “willingness to pay” from other estimates

(e.g. Brown and Finkelstein 2008 for ltcins)

• How do we come up with willingness to pay when market doesn’t exist?
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WTP for non traded goods

• Fundamental challenge for a lot of public finance welfare analysis which (almost
by construction) analyses WTP in markets where prices are not observed

• Insurance markets that don’t exist

• public goods (Samuelson condition)

• publicly provided in-kind benefits (food stamps, housing, health care, health

insurance)

• This is an exciting (and challenging) opportunity for more work

• Current tool kit:

• Hypothetical willingness to pay

• RCT (”create a market”)

• Calibrated life-cycle utility models (up next)

• Use behavioral responses to infer value (hold that thought...)
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Calibrated life cycle utility models

• Useful to have in your tool kit

• Idea: write down and calibrate a utility maximizing model

• NB: this was done ”within” EFS (2010) on welfare cost of adverse selection in

annuity markets

• For a given set of parameters solved for individual’s EPDV utility with and without

annuity, assuming choose optimal consumption path given (each) budget set

• Useful for calculating WTP for insurance that isn’t privately traded

• Medicaid (De Nardi et al. AER 2016 ”Medicaid Insurance in Old Age”)

• Annuities (Hosseini JPE 2015)

• Long-term care insurance (Brown and Finkelstein AER 2008)

• High Deductible health insurance (Mahoney AER 2015)

• NB: Hosseini (2015) explores adverse selection with this approach. Other papers

look at other reasons for markets non-existing.
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Calibrated life cycle utility models (con’t)

• Useful for calculating WTP for insurance that isn’t privately traded

• Medicaid (De Nardi et al. AER 2016 ”Medicaid Insurance in Old Age”)

• Annuities (Hosseini JPE 2015)

• Long-term care insurance (Brown and Finkelstein AER 2008)

• High Deductible health insurance (Mahoney AER 2015)

• Also useful for questions of whether consumers are behaving optimally

• e.g. is saving for retirement ”too low”?

• Optimal savings problems (e.g. Scholz et al. JPE 2006 “Are Americans Saving

Optimally For Retirement?”)

• These exercises also highlight key parameters in calibration for which one might

like more empirical estimates
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Studying Markets That Don’t Exist: Recap

• Randomized experiments [Done]

• Eliciting private information from beliefs (Hendren EMA) [done]

• Calibrated utility models [”done”]

• Using behavioral responses to elicit value of insurance [Coming now in Section III!]
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Using Behavioral Responses for Welfare Analysis

• Work thus far has taken an ex-ante approach to welfare analysis:

• Estimate willingness to pay for health insurance relative to costs and use it to back

out welfare consequences of lack of insurance

• Challenges for studying welfare of insurance products that aren’t traded

• E.g. Medicaid - public health insurance provided for free to uninsured low income

individuals

• e.g. Unemployment insurance in the US (no private market)

• Can we use behavioral responses to risk (or risk realization)?
• Bridge to upcoming topic: welfare analysis of optimal social insurance level (Unit III)

• Use behavioral responses to unemployment to derive optimal unemployment insurance

benefit level

• Will return to when we study valuing in-kind transfers

• Finkelstein, Hendren, Luttmer (2019) try to use ex-post impacts of Medicaid from

Oregon HIE for welfare analysis
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