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Abstract

This paper estimates the welfare losses from market failures caused by adverse selection in privatized
Medicare. I model insurers’ premium and coverage choices in an environment where consumers have
heterogeneous preferences and may impose different costs on their insurers. The model generates predic-
tions about insurers’ costs and behavior under varying degrees of adverse selection. I use the model and
exogenous variation in market structure to identify a causal link between consumers’ types and insurers’
costs. From the estimated parameters, I can infer whether consumers’ preferences, which determine how
much insurance they purchase, contain information about their expected health. The empirical results
imply that adverse selection is indeed present in privatized Medicare. It is more costly to insure con-
sumers with strong preferences for health insurance. With the estimated model, I simulate new equilibria
after removing the distortionary effects of adverse selection from insurers’ costs and incentives. The new
equilibria exhibit more generous insurance coverage and lower premiums. These effects are particularly
strong in markets with many insurers. The total surplus associated with privatized Medicare increases

by 15.1%, suggesting that the welfare losses from adverse selection are substantial.
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1 Introduction

Since Akerlof (1970) and Rothschild and Stiglitz (1976) first formalized the theory of adverse selection,
theorists have emphasized the market failures that adverse selection can cause in insurance markets. Sub-
sequent to these theoretical contributions, an empirical literature emerged that tests for adverse selection

1 Recently, methods to detect adverse

using consumers’ observed insurance choices and their risk outcomes.
selection and distinguish it from other information asymmetries have grown increasingly sophisticated.? De-
spite these advances, the current literature remains unable to quantify the market failures emphasized in the
theory.> Market failures from adverse selection arise from distorted insurer behavior, and thus, measuring
them necessitates a model of insurer behavior. This paper makes two contributions to the adverse selection
literature: first, I provide evidence of adverse selection in privatized Medicare, and more importantly, I
estimate the welfare losses from the resulting market failures.

I estimate a model in which insurers choose how much coverage to offer and what premiums to charge
under varying degrees of adverse selection. Using insurers’ optimal premium and coverage choices, I calculate
insurers’ costs of providing insurance coverage. To measure adverse selection, I relate these costs to enrollees’
preferences for insurance, which are hidden from insurers but can be inferred using a model of consumer
sorting. The exercise enables me to detect the presence of adverse selection. Specifically, do consumers’
preferences for insurance, which determine how much health insurance they purchase, contain information
about their expected health?

Estimates of insurers’ costs confirm that consumers with strong preferences for generous insurance are
more costly to insure. Market failures arise from this adverse selection because insurers are unable to charge
different premiums to enrollees with different unobserved health. Inefficient pricing leads some consumers to
purchase suboptimal levels of insurance to avoid subsidizing the unhealthy.* Insurers have similar incentives
to avoid the unhealthy, and may distort their plans away from generous coverage to deter their enrollment.
To quantify these distortions, I remove the effects of adverse selection from insurers’ costs and use the
estimated model to simulate how insurers’ plans and consumers’ choices (and therefore, welfare) change in
equilibrium. I find the effects of adverse selection to be substantial; after its removal total surplus increases
by 15.1%.

I apply my model to an insurance market where policy makers are increasingly introducing competition:

the market for the provision of managed care options to Medicare beneficiaries. Between 2000 and 2003,

I Standard models of insurance markets predict a positive correlation between insurance coverage and risk outcomes that
can be tested with consumer data. See for example, Chiappori and Salanie (2000) and Cutler and Zeckhauser (2000). The
latter documents a substantial literature confirming this positive correlation in health insurance markets.

2Finkelstein and Poterba (2006) test for adverse selection using consumer observables that determine insurance coverage
but are not used by insurers when setting prices. Cardon and Hendel (2001) use a structural model of consumer behavior to
separately identify moral hazard and adverse selection.

30ne exception to this is Einav, Finkelstein, and Schrimpf (2007). This paper estimates the welfare costs of adverse selection
in a UK annuity market.

41f adverse selection is severe, insurers may be unable to simultaneously offer generous insurance and attract healthy (i.e.
profitable) enrollees. Markets for generous insurance may unravel. Cutler and Reber (1998) provide evidence of such an
unravelling in a Boston insurance market.



the Medicare + Choice program (M + C) allowed Medicare enrollees to opt out of traditional, fee-for-service
Medicare and enroll in plans offered by private insurers.® Participating insurers, mostly Health Maintenance
Organizations (HMOs), agreed to provide the same coverage as traditional Medicare in exchange for payments
from the federal government. Insurers could also offer coverage not included in traditional Medicare, such as
prescription drug coverage, and charge enrollees a monthly premium. Underlying the M + C program was
the belief that competing HMOs could more efficiently provide insurance coverage to the nation’s elderly.

The M + C market is one with endogenously differentiated products. HMOs choose how many plans
to offer, how much insurance coverage to provide, and what premiums to charge. I assume HMOs’ deci-
sions to offer prescription drug insurance and other forms of coverage are made simultaneously in a static
setting characterized by a Nash equilibrium. I model consumers’ enrollment decisions with a discrete choice
framework. Consumer sorting between HMO plans and traditional Medicare depends on a distribution of
preferences for insurance as well as consumers’ choice sets. The model’s structure allows me to infer insurers’
costs and to make predictions about consumer sorting across insurance plans. These form the basis for my
measure of adverse selection.

To measure adverse selection, I estimate a causal relationship between consumers’ preferences (implied by
their enrollment decisions) and insurers’ costs (implied by their coverage and premium choices). If attracting
consumers with strong preferences for insurance coverage causes insurers to have high costs, then consumers
with strong preferences must tend to have poor expected health. If consumers’ preferences depend on
characteristics such as risk aversion, in addition to unobserved health, my model could estimate a negative
relationship between insurers’ costs and consumers’ preferences.’

My estimation strategy is complicated by unobserved factors that also affect insurers’ costs, including
moral hazard. Consider the set of HMOs that offer generous prescription drug coverage. These insurers
will attract many consumers with strong preferences for insurance, who may or may not have poor expected
health. If moral hazard is present, hidden action will make these consumers appear costly, independent
of adverse selection. Similarly, insurers’ implied costs become uninformative about adverse selection if
unobserved costs influence insurers’ coverage decisions. Insurers offering generous prescription drug coverage,
for example, may have advantageous relationships with drug companies that I am unable to observe.

Thus, my strategy to identify and measure adverse selection exploits a relationship between adverse
selection, insurers’ costs, and variation in market structure. If and only if adverse selection exists, insurers
that enroll many consumers with weak preferences for insurance (and therefore, good expected health) will
have lower average costs. Markets with distinct structures provide insurers different opportunities to attract
these consumers. In markets with few insurers, for example, HMOs offering generous insurance coverage
attract more consumers with weak preferences for generous insurance. In markets with more insurers,

however, the product space becomes saturated and these consumers are lost to plans that are less generous

5Medicare is a federal program that provides health insurance to the elderly and disabled.

6Fang, Keane, and Silverman (2004) and Finkelstein and McGarry (2006) find evidence of adverse selection in unobserved
health, but advantageous selection in other characteristics, such as risk aversion, income, and cognitive ability. Advantageous
selection exists when consumers enrolling in generous insurance have good unobserved health.



and less expensive. I use exogenous variation in market structure and insurers’ characteristics to generate
observable variation in sorting by consumers with weak and strong preferences for insurance. My measure
of adverse selection is identified using only the portions of insurers’ costs that are explained by this variation
in preference-based sorting.”

Estimates of HMOs’ cost functions provide evidence of adverse selection. An HMQO’s variable costs of
coverage are 7.4% higher for a consumer whose preferences imply a willingness to pay for insurance that is one
standard deviation above the median. Below, I use my model of insurer and consumer behavior to quantify
the distortions that result from this difference in costs. I remove adverse selection from privatized Medicare
by simulating policies that implement perfect risk adjustment. Government payments to each insurer are
adjusted to reflect the characteristics of enrollees that they attract. Insurers that attract costly enrollees are
compensated with higher payments, and insurers that attract inexpensive enrollees receive lower payments.
This policy removes the distortionary effects of adverse selection on insurers’ costs (and therefore, incentives),
and is an extreme version of policies the government has experimented with in privatized Medicare in recent
years.

Removing adverse selection requires government expenditures on privatized Medicare to increase by
1.7%. But I find that its removal induces insurers to expand their insurance coverage and reduce the
premiums they charge, particularly for the most generous plans. Consumer surplus and insurer profits both
increase substantially, offsetting the increase in government expenditures. Consumer surplus increases from
expanded insurance coverage and lower premiums, and insurer profits, from expanded consumer participation
in privatized Medicare and more generous government payment rates. The total surplus associated with
privatized Medicare increases by 15.1% relative to an equilibrium with adverse selection. Equivalently,
surplus increases by an amount equal to 1.03% of the government’s total payments to insurers in the initial
equilibrium. These surplus gains are concentrated in markets with many HMOs. Where one HMO operates,
total surplus increases by $6.28 per Medicare beneficiary per year. In markets with six or more HMOs, total
surplus increases by $29.19 per Medicare beneficiary per year. These results suggest that the government’s
recent attempts to implement risk adjustment in privatized Medicare are welfare enhancing.

The remainder of the paper proceeds as follows. Section 2 describes the M 4+ C program’s relevant
institutional details and Section 3, the data sources that I exploit. Section 4 describes my model of consumer
and insurer behavior in privatized Medicare and Section 5 discusses my estimation strategy. Section 6
provides a series of tables describing privatized Medicare between 2000 and 2003. Sections 7 and 8 present

the parameter results and counterfactual simulations. Section 9 concludes.

"Moral hazard takes place after contracting is completed. Thus, an insurer’s costs that are attributable to moral hazard
do not depend on market structure. They depend only on the insurer’s plans’ characteristics. Similar intuition was used by
Cardon and Hendel (2001) to distinguish between adverse selection and moral hazard.



2 Medicare 4+ Choice Program

Introduced in 1965, Medicare is the primary form of health insurance for the elderly and disabled. It is
presently one of the federal government’s largest programs and constitutes a large portion of total health
care spending.®

In 1982, Congress passed the Tax Equity and Fiscal Responsibility Act, mandating the provision of
managed care options to Medicare beneficiaries.” Since then, private insurers have played a continuous role
in Medicare. This paper studies the years between 2000 and 2003 when the program governing privatized
Medicare was called Medicare + Choice and HMOs were the dominant firm type.!®:!' Under M + C,
Medicare beneficiaries could opt out of traditional Medicare and receive health insurance from a qualified
private insurer. Insurers wishing to enroll Medicare beneficiaries signed contracts with the Center for
Medicare and Medicaid Services (CMS) describing what coverage they would provide, and at what costs. A
minimum set of benefits were required, essentially equal to the coverage included in traditional fee-for-service
Medicare.!? In exchange, the CMS made per-capita payments to each insurer under contract. Insurers had
the option of providing additional benefits, such as (but not limited to) prescription drug, dental and vision
coverage, as well as preventative care, in exchange for monthly premiums paid by enrollees.

Under M + C, it was believed that competitive pressures would induce insurers to submit proposed
contracts that would achieve cost savings for the Medicare program. In addition, Medicare beneficiaries
would benefit from coverage more generous than traditional Medicare.'® This logic extended even to markets
with few participating insurers, where insurers’ plans still faced competition from traditional Medicare. Most
participating insurers did offer plans with coverage not provided by traditional Medicare. In markets with
one insurer, for example, 61% of insurers offered some supplemental prescription drug coverage between 2000
and 2003.

Until 2000, government payments to insurers were set equal to 95% of the expected cost of treating a

14 Policy makers were aware of potential selection problems within

beneficiary within traditional Medicare.
privatized Medicare and between traditional and privatized Medicare. Between 2000 and 2003, the CMS
began to experiment with expanded risk adjustment. The Balanced Budget Act of 1997 (BBA) dictated

that payment rates to insurers reflect enrollees’ lagged inpatient hospital experiences. During the sample

8Spending on Medicare in 2003 totaled $315 billion and in 2002, Medicare accounted for 19% of total spending on personal
health care and 2.6% of GDP (Medpac 2004).
9HMO participation in Medicare began in 1972. Participation, however, was minimal until TEFRA.

10Participation by Preferred Provider Organizations (PPOs) was beginning to develop and Private Fee for Service insurers
(PFFS) were still in their infancy.

' The 2003 Medicare Modernization Act redefined and expanded the role played by private insurers, relabeling the program
"Medicare Advantage" and adding a prescription drug component to the program.

2 Traditional Medicare is comprised of two parts, A and B. Part A covers hospital services and enrollment is automatic.
Part B covers outpatient services. Enrollment is not automatic and requires a monthly payment by enrollees, but it is heavily
subsidized by general tax revenue. Virtually all Medicare beneficiaries enroll in Part B.

13"Over time, participating plans will be under competitive pressure to improve their benefits reduce their premiums and cost
sharing, and improve their networks and services, in order to gain or retain market share" (Medicare Managed Care Manual,
CMS)

14 Adjustments to payments were made according to enrollees’ age, gender, and eligibility status. These adjustments accounted
for little of the variation in realized costs. Most studies estimated that this crude system of risk adjustment accounted for only
1-2% of the variation in realized costs (Medpac 2000).



period, payments were weighted averages of the pre-BBA rate (90%) and the newer model (10%).1?

To redistribute HMO participation geographically, the BBA reduced linkages between payment rates
and the costs of care in traditional Medicare. Pre-BBA payments rates varied considerably across different
portions of the country due to variation in demographics and medical provider characteristics. As a result,
some markets were heavily underserved by Medicare HMOs. The BBA reduced this geographical variation
in payment rates to increase HMO participation in rural areas.'6

Contracts between the CMS and insurers were determined on a county and yearly basis after CMS
payments rates were announced in each county. Once contracting between insurers and the CMS was
completed, Medicare beneficiaries chose to remain in the traditional Medicare program or enroll in a private
plan offered in their county. HMOs were not allowed to discriminate between beneficiaries within a market.
Rather, insurers had to offer the same menu of plans to all individuals residing in the same county. Nor were
they allowed to terminate a plan, increase premiums, or reduce coverage within a calendar year.'” Most

beneficiaries that remained in traditional Medicare also enrolled in the voluntary part B component, and

many enrolled in a supplementary Medigap plan.

3 Data Sources

This paper combines data from multiple sources. Insurers’ plan characteristics (and beneficiaries’ choice
sets) are retrieved from the Medicare Compare databases for the years 2000-2003. Market share data and
individuals’ plan choices are taken from the CMS State-County-Plan (SCP) files and the Medicare Current
Beneficiary Survey (MCBS). HMO operating and financial characteristics are retrieved from the Weiss
Ratings Guide to HMOs and Health Insurers. I extract market characteristics from the US Census and the
American Hospital Association Directory. Variable definitions and construction of the final data set are

discussed in the appendix.

3.1 Medicare Compare Databases

The Medicare Compare Database is released each year to inform Medicare beneficiaries which private insurers
are operating in their county, what plans they offer, and what benefits and costs are associated with each
plan. For each plan, I collect information on dental coverage, vision coverage, brand and generic prescription
drug coverage, and the copayments associated with prescription drugs, primary care doctor and specialist

visits, and inpatient hospital admissions.

15The newer PIP-DCG risk adjustment model, which reflects inpatient hospital experiences, has been estimated to account
for only 5-6% of variation in total health care costs (Medpac 2000).

16Payment rates were set to the maximum of a national floor rate, an updated pre-BBA rate, and a third blended rate.
(Medpac, 2001)

17"They could, however, increase coverage or reduce premiums.



3.2 CMS State-County-Plan Files

The SCP files provide market share data at the insurer-county-year level for all insurers in all counties. In
each county-year, the SCP files also inform me how many residents are eligible for Medicare and the average
CMS payment rate. Unfortunately, enrollment information is not provided at the plan level. For insurers
offering multiple plans in a county, the market shares sum across the individual plan shares.

The SCP exaggerates entry because Medicare beneficiaries are not required to change insurers after
moving across counties. In each county, the SCP lists all insurers with at least one enrollee, even those not
under contract with the CMS. To alleviate this problem, I eliminate all insurers with less than a 1% county
market share. In addition, to be included as a participant in a county, an insurer must be listed in the

Medicare Compare Database.

3.3 MCBS Survey

The Medicare Current Beneficiary Survey tracks the behavior of a representative national sample of the
Medicare population. Using the 2000-2003 versions of the MCBS, I match a sample of Medicare beneficiaries,
many observed in multiple years, to specific insurance plans. The MCBS helps me overcome the lack of
plan market share data in the SCP files.

MCBS administrative data informs me which M 4 C insurer each respondent is enrolled in. The Health
Insurance section asks respondents specific questions about their Medicare managed care plan: whether
dental, vision, or prescription drug coverage is provided, and what premiums are charged. Using answers
to these questions, I identify which plan each respondent is enrolled in. The data set also informs me which
county each respondent lives in. With the Medicare Compare Database, I construct choice sets for each

MCBS respondent.

3.4 Weiss Ratings’ Guides

Many types of insurers participate in M 4+ C. Large, national companies such as Blue Cross and Blue Shield
and Aetna offer plans in markets across the country. Smaller, regional HMOs offer plans in a few contiguous
counties. To capture this heterogeneity, firm characteristics are extracted from the Weiss Ratings’ Guides.
On a quarterly basis, the Weiss guides accumulate financial information from approximately 1500 United
States HMOs and health insurers. This financial information includes total assets, capital, net income, etc.
For all rated United States HMOs, Blue Cross and Blue Shield plans, and large health insurers, the Weiss
guide gives information on administrative expenses, enrollment levels, average medical expenses per enrollee,

and physician network sizes.



3.5 Additional Data Sources

Counties with distinct characteristics may impose different costs on insurers, and contain Medicare benefi-
ciaries with distinct preferences. For each county, I retrieve population, income, and educational attainment
data from the US Census. From the American Hospital Association Directory, I determine how many

hospitals operate in each county.

4 Model

Insurers make entry decisions on a county and yearly basis and Medicare beneficiaries’ choice sets include
the plans available in the county they reside. On this basis, a market is defined as a county-year. The
model below describes one market. Insurers decide whether to offer plans to Medicare beneficiaries, what
coverage to provide, and what premiums to charge. Medicare beneficiaries choose between the plans offered

and traditional Medicare.

4.1 Demand

Assume that consumer 4, living in market m, obtains indirect utility from plan k offered by insurer j as

follows:

ik = (1+vg)* gjk + (1 + 0pDm + vpi) * apj + £ + €l (1)
Ui = &0
where
gik = i *f
Tk, Pk = J k's observable characteristics

D,, = market m’'s demographic characteristics

¢ = j's unobservable characteristics

€ijr = idiosyncratic ijk horizontal preferences

v; ~ |Normal(0,0”)| = i's unobserved vertical preferences

0p, a, &, B and o are the parameters to be estimated.

Each plan has observable characteristics xj; and pj. p is the monthly premium. a describes jk's
coverage and cost sharing requirements. It includes doctor and hospital copayments and variables describing
prescription drug, vision and dental coverage. The characteristics of each plan are collapsed into an index

of overall generosity, gjx = @7, * f3.



Medicare beneficiaries have heterogeneous preferences for insurance generosity and premiums, determined
by the absolute values of draws from a normal distribution and the demographic characteristics of market
m.1®  Individuals with large draws of v, gain more utility from plans with generous coverage and are more
likely to enroll in a high g plan than individuals with low v,. Draws of v are positive to ensure that the
marginal utility of insurance coverage and disutility of premiums are positive. The amount of heterogeneity
in preferences is determined by the parameters 03 and Uf). Below, I discuss this heterogeneity further.

Consumers’ horizontal preferences vary at the individual-insurer-plan and insurer-market levels. For
the outside good and each plan jk, ¢ receives idiosyncratic type-1 extreme value shocks to utility, ;.
Each insurer j has a quality level 7" in market m that provides utility to all Medicare beneficiaries. It
can contain information the econometrician does not observe (for example, physician network quality or
insurers’ experiences in particular markets) and information the econometrician does observe (insurer type).
A regression of 5;” on the latter class of data can suggest which variables are correlated with high utility

provision.

4.2 Supply

Insurer j expects to incur a cost cjj, (vg, g, @S“W’ly) from providing coverage with generosity g to a Medicare
beneficiary with preferences v,. There is a fixed cost per enrollee, F'Cjx(vy, ©5uPPlY) that does not depend

on g. The remaining variable costs of coverage, MCj(vg, ©5uPPlY) x g are linear in g :

cik(vg, 9,05 PPY) = FCjp(vg, ©5"PPY) 4+ MCjp(vg, ©5PP) 5 g (2)
= (Mo +YoUg + 66 Xm + N Zj + ) +

(m1 + 7109 + 01 X + N Zj + w;k) * g

where
g = amount of insurance coverage (generosity)
X,, = market m’s characteristics
Z; = insurer j's characteristics
0 1 .
Yiks ¥jr = cost shocks to plan jk
vy = consumers’ preferences for g

T, v, 0, and A are parameters to be estimated.

This cost function nests adverse and advantageous selection. If consumers with strong preferences for

18 Assuming that i’'s vertical preferences depend on observable market, rather than individual, characteristics is an obvious
simplification. I make it because it is difficult to collect distributions of Medicare beneficiaries’ observable characteristics at the
county level. County distributions are necessary because insurers’ choices are made at the county level. In principle, however,
collecting this data is possible.



insurance coverage (i.e., those most likely to enroll in generous plans) are more costly to insure (adverse
selection), v, and «y, are positive. If there is a negative relationship between preferences and costs (advan-
tageous selection), v, and v, are negative. The signs and magnitudes of v, and v, play an important role
in determining the effects of selection in equilibrium.

Each insurer realizes two shocks to costs, ngk and z/le-k for each plan they offer. The shocks to F'C and M C'
are perfectly observed by insurers, but not the econometrician, and are drawn from separate distributions
that are iid and mean zero across insurers and markets.'?

Finally, F'C and M C' depend on exogenous market and insurer characteristics, X,,, and Z;. X,, controls
for cost differences across markets and includes information such as average income, population, etc. In
wealthier markets, for example, insurers may need to pay higher wages to local employees. X, also includes
the number of hospitals in m, yearly dummy variables, current CMS payment rates, as well as the pre-BBA
payment rate. Prior to 1997, this rate perfectly reflected the government’s costs of providing insurance to
beneficiaries in traditional Medicare.

Z; includes insurers’ financial and operating characteristics, such as lagged income and asset levels,
administration costs, firm type, etc. Z controls for the possibility that heterogeneous insurers draw cost
shocks from distributions with different means. For example, large insurers may be able to more effectively
negotiate with pharmaceutical companies and therefore, have advantages offering generous drug coverage.
Similarly, insurers with large physician networks may charge enrollees lower copayments for doctor office

visits.

4.3 The Order of Decisions

I describe the game that insurers and Medicare beneficiaries play in four stages:

e Stage 1: Insurers decide whether to enter each market m, and if so, how many plans to offer. This de-
cision conditions on observable market characteristics and the observable characteristics of all potential

entrants. £ is included in this set.

e Stage 2: After each insurer j commits to offer n7" plans in market m, cost shocks w?k and w;k are

realized for each plan k.

e Stage 3: After observing competitors’ entry decisions and wgk and w}k for each jk, each insurer
simultaneously chooses g5, and p;j, for each plan k. Insurer j chooses plan characteristics and premiums

to maximize profits in market m.

e Stage 4: Consumers observe g and p for all plans. They choose to enroll in a private insurer’s plan or

remain in traditional Medicare.

19The mean zero assumption is without loss of generality.

10



Let MS;i(g,p,v | G, P, @Pemand) equal the percentage of Medicare beneficiaries with preferences, Vg,
who enroll in plan jk, conditional on the full set of plans offered, (G, P). Sy, is the per-capita payment made
by the government to insurers in market m. After each insurer chooses g and p and enrollment decisions

are made, j earns profits:

/ZMSjk(g’p7U|Ga Pa (—)Demand) * [S"L ‘|‘ka - Cjk(vagv @Supply)]dF(v|U)
k=1

I only make assumptions about the timing of insurers’ decisions in stages one and two. I assume the
following, however, about insurer behavior in stage three:

Assumption: Conditional on the outcomes of stages one and two, all participating insurers simultaneously
choose gjx and pjj for k =1, ...,n}". Choices satisfy a Nash equilibrium, which is assumed to exist.

Characterizing plan characteristics and premiums with a Nash equilibrium condition allows me to exploit
insurers’ first order conditions for ¢ and p in the estimation routine.

Similarly, the game’s four stage structure implies a set of moment conditions useful in estimation. In
particular, Stage 2 implies that conditional on X and Z, the cost shocks, ¢ and ', are independent of the
number of plans and insurers in each market. It is important, therefore, that X and Z adequately control

for differences in costs across insurers and markets.

4.4 Discussion

My model allows consumers only one dimension of preferences for insurance coverage. If there are two
consumers, ¢ and ¢’, with vy > vy, then ¢ has stronger preferences than ¢’ for prescription drug and dental
coverage. A more general environment might allow i to have stronger preferences for prescription drugs
and i’ to have stronger preferences for dental. I impose this restriction to simplify my analysis of insurer
behavior. The restriction implies that the elements of x are perfect substitutes in each plan’s market share
function, since all consumers’ willingness to trade between the elements of x depends on the same linear
equation in 8. In the appendix, I prove it is without additional loss of generality to assume insurers choose
g, rather than z, for each plan.

A recent empirical literature emphasizes multiple dimensions of consumer heterogeneity, with adverse
selection along some dimensions and advantageous selection along others. For example, risk aversion and
cognitive ability, in addition to unobserved health, may determine preferences for insurance.?? If consumers
have T' characteristics that determine their preferences (i.e. vy = v4(ti1,ti2, .., tir)), the elements of ¢ may
have different effects on insurers’ costs. For example, ¢;; might capture i’s unobserved health and t;5, 's
risk aversion, which might be correlated with good health. In the appendix, I prove that under certain

distributional assumptions on ¢ and v, my model is equivalent to one with costs that depend on t (i.e.

208ee Fang, Keane, and Silverman (2006); Finkelstein and McGarry (2006)

11



c(g,t) = (v st +p°) + (v} *t + ') * g). This result also follows from consumers having one dimension of

preferences for insurance coverage.?!

5 Estimation

Let ©¢ denote the true set of parameters. They are estimated using a simulated method of moments
framework. Estimation is done in one step, but below, I discuss supply and demand separately. Details

are left for the appendix.

5.1 Demand

Let €2, denote the set of private insurers offering plans in market m, and €,,; the set of plans offered by

insurer j. The probability that an individual enrolls in plan jk in market m is given by:

Prob(jk|m,©)

o(1F00) 5955 = (14+0p D Fvp) sap;+E]
/ dF (v|o) (3)
vl+ Y

Z e(1+vg)*g_7‘/1«’*(1+9po+Up)*0‘Pj/k’+5;7
J'E€Qm k€, 1

etiik (V) +ET
B /v 1+ Z Z euij/k/(u)—i-f;r; dF(U|J)
SV klEQmj/

= / Prob(jk|v,m,©)dF(v|o)

In many discrete choice models, equation (3) and market share data are used to identify {. Remain-
ing parameters are then identified by assuming observed product characteristics are mean independent of
€22 This assumption is inappropriate here, because insurers observe & before choosing premiums and plan

characteristics. Instead, my estimation strategy relies on two restrictions:
1. There is no unobserved quality at the plan level, i.e., 5;’;; = f;-” V jk and m.
2. Individuals’ vertical preferences, vy; and vy, do not change over time.

The first restriction allows me to identify €, 8, and «. The second restriction allows me to identify o.
Below I discuss identification of £&. Then I describe how these two restrictions are used to identify 6, 3, «,

and o.

21Gince insurers can not discriminate against consumers with the same v, but distinct ¢, insurers’ relevant cost functions
reduce to E[cjk(t,g,@suwlyﬂ vg(t)]. This expected cost is equal to c;i(vg(ts1, ti2, o tin), g, ©5UPPLY) if % = A, for
all v and m.

228ee Berry, Levinsohn, and Pakes (2003). Other studies of the Medicare HMO market, such as Town & Liu (2003) and
Maruyama (2006) make similar assumptions.

12



5.1.1 Identifying &

The SCP files provide market share data at the insurer-market level. Let s" equal insurer j's market share

in m. Following Berry (1994) and BLP (1995), for any 6, 3, a, and o, there exists a unique ¢ such that:?3

st = Z Prob(jk|m,©) ¥ j and m
kEQmj

5.1.2 Identifying 0, 5, and «

If insurer j offers only one plan, then for any 0, 3, and «, there is a {; such that j's predicted market share
equals his observed market share. Thus, to identify 6, 5, and «, I use the model to predict the choices
made by MCBS respondents enrolled with insurers that offer more than one plan. The probability that an

individual enrolls in plan jk, conditional on enrolling with insurer j in market m, is given by:

Prob(jk[v,m, ©)
v ZkeQmj PTOb(jk‘,U7ma @)

Prob(k|j,m,0) = dF (v|o)

Because there is no unobserved quality at the plan level (the first restriction), it is easily shown that &
does not enter Prob(k|j,m,®). The model is forced to rely on 6, 3, and « to predict within-insurer choices.
For an individual ¢ enrolled with insurer j in market m, let dj; equal one if 4 enrolled in plan k and zero
otherwise. d}7; is a random variable with expected value Prob(k|j,m,0q). Across jk, the only source of
variation in d;”’;k are €55 draws. Since € draws are independent of plan characteristics and premiums, at the
true parameters the residual [d;’}k — Prob(k|j,m, 9)} has expected value zero and is uncorrelated with plan

characteristics and premiums. The three moment conditions below exploit these properties.

Elzjx * (dj}), — Prob(k|j,m,©0))li, j,m] = 0 (4)
Elxjpxly, * (d}y, — Prob(k|j,m,©q))|i,j,m] =0 (5)
Elpjx * (dj, — Prob(k|j,m, ©q))li,j,m] =0 (6)

The intuition behind these moments is best understood after distributing the instruments inside of di—
Prob(k|j,m,©). Equation (4) states that at the true parameters, the model accurately predicts the mean
level of x consumed by j’s population of enrollees. If, for example, the model over predicts the share of
consumers with dental coverage, § is adjusted to correct the discrepancy. Combined with (4), (5) states
that at the true parameters, the model accurately predicts the covariance between characteristics in plans

chosen by j’s population of enrollees.?* The intuition behind (6) is similar to (4). The sample moments

23¢ is unique up to a normalization. I normalize the mean utility of traditional Medicare to be zero.
24For example, do consumers always choose plans that offer dental and vision coverage?
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sum over the set of MCBS respondents enrolled in each insurer, and then over insurers and markets.?”

5.1.3 Identifying o

To identify o, 1 use the model to predict the choices made by MCBS respondents observed in multiple
markets (i.e. years). Suppose an individual is observed enrolling in plan jk in market m and j'k’ in market

/

m’ (one year later). The probability of this event is given by:

Prob(jk & j'k'|m,m’,0) = / Prob(jk|v,m,0) * Prob(j'k'|v,m’, ©)dF (v|o)

v
Because individuals’ preferences, v, and v,, do not change over time (the second restriction), Prob(jk &

/

J'K'lm,m’,©) # Prob(jk|m,©) x Prob(j'k'|m’, ©). Let d;};".,, equal one if i is observed enrolling in plans

jk and j'k’ in markets m and m/, and zero otherwise. As before, [dz;:;/,k, — Prob(jk & j'K'|m,m’,0)] is
a random variable, and at the true parameters, has an expected value equal to zero. For each individual,
the only source of variation in [d?;k";/,k/ — Prob(jk & j'k'|m,m’,©)] across jk and j'k’ are draws of ¢. This

motivates the following moment condition:
Bl 2y (dzlﬁl,k, — Prob(jk&j'k'|m,m’,©0))|i,m,m'] =0 (7)

Condition (7) states that at the true parameter values, the model accurately predicts the covariance
between characteristics of distinct plans chosen by the same individual in multiple years. These moment
conditions are particularly useful for identifying heterogeneity in preferences. As 03 increases, the model
predicts more individuals with strong preferences for insurance coverage. These individuals are unlikely
to enroll in a plan with little coverage in one year and a plan with generous coverage in the next. If,

for example, MCBS respondents are rarely observed switching from plans with unlimited prescription drug

coverage to ones with no drug coverage, this behavior can be explained with a large 0’3. A sample version
of (7) is constructed by summing over combinations of plans available to each MCBS respondent, and then

over MCBS respondents observed in multiple years.

5.1.4 Additional Moment Conditions

I construct a final set of demand-side moment conditions from the observation that at the true parameter
values, functions of j's competitors’ (denoted by —j) plan characteristics and premiums are uncorrelated

with the residual [ Tk — Prob(k|j,m,0)|. For example,

B[f(a—jlaeje) * (@5} — Prob(klj.m, ©0))|j] = 0 ®)

25The integrals used to construct Prob(k|j,©) do not have closed formed solutions and must be simulated using a sample
of draws from F'(v|o). The induced simulation error enters these moments linearly, and therefore does not generate any bias.
The sample moments’ variances are affected, however. Corrections to these variances are discussed in the appendix.
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with

fo(z_jklzjr) = % of plans from — j with x_j, < xjk

Ipa(P—jksT—jilzjn) = Mean premiums of — jk with x_j; = xj

At the true parameter values, equation (8) holds for the same reasons discussed above. At an incorrect
set of parameter values, the residuals [ Tk~ Prob(k|j, m, @)} may be correlated with —j’s premiums and
plan characteristics. This occurs because insurers condition on their own and competitors’ £ before designing
their plans. There may be a relationship between x_j; and ¢; in equilibrium. For example, if &; is large,
j's competitors might choose low premiums. At an incorrect ©, the Berry contraction mapping generates

m

an incorrect £, and the residuals {dijk — Prob(k|j,m, @)] become functions of the true §;.

5.2 Supply

In each market the collection of premiums and plan characteristics, {g;x, pjr } jkeq,, are characterized by a
Nash equilibrium. I assume insurers’ first order conditions with respect to premiums and insurance coverage
equal zero:

dProfit;  OProfit;

= =0V jk
09 Opji J

A firm offering n; plans has 2 * n; first order conditions that reduce to 2 * n; non-redundant linear
equations in 2 *n; cost shocks, 1. For each choice of parameters, I invert the insurers’ first order conditions
to recover ¢?k and w}k for each jk. I construct moments from these recovered cost shocks to identify the

parameters in costs, (7o, Yg, Ao,90, 71, V15 A1,01)-

5.2.1 Identifying ~

If adverse (or advantageous) selection exists, insurers’ marginal costs are directly affected by the preferences
of consumers they enroll. The parameters of interest, v, and <;, measure this causal effect. I use first
order conditions for g and p to recover insurers’ marginal costs, which are affected by adverse selection and
insurers’ cost shocks, 1. Since insurers who realize different ) may attract different types of consumers,
I use exogenous variation in market structure to identify ~, and ;. Below, I explain my identification
strategy and the moment conditions it implies. First, consider a one-plan insurer’s first order condition for

generosity, g;:
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The left hand side of equation (9) is the marginal revenue to j from an incremental change in gj;. The
right hand side captures the marginal cost from an incremental change in g;;. This marginal cost is the
sum of three effects.?°

First, increasing generosity changes the pool of enrollees that jk attracts. Increasing g attracts

dM S (v|g,p,©)

do ok dF(v|o) new enrollees with preferences v. These new enrollees change the insurer’s costs by
7]

(Yo + Y195k) vg%ﬂg’p’@)dF(vb). Integrating this indirect cost over v yields the first term in the right
hand side of (9). It captures the overall effect on the insurer’s costs from changes in his pool of enrollees. If
increasing g, attracts many new high v, enrollees, and adverse selection is present, then costs will increase.
If there is no advantageous or adverse selection (v, = 7; = 0), then changes in jk’s pool of enrollees do not
affect costs.

Next, increasing g has a direct effect on costs. It becomes more costly to insure each of j&'s enrollees,
even those enrolled in jk prior to the increase. If adverse selection is present, it is particularly costly to
provide high v, enrollees with additional g. This effect is captured by the second term in (9). If adverse

and advantageous selection do not exist, this direct effect on costs does not depend on jk’s pool of enrollees.

The third effect on marginal costs is determined by X,,, Z; w?k and z/le-k

dM S
f Vg k g lo v)

. and J,, vg ¥ MSji(v)) are functions of pj; and

The terms attached to -y, and v, in (
gjk- Therefore, they are correlated with wjk and z/ij since j chooses p;i and g;i after observing ¢2k and
w;k. To identify 7, and 7,, I use the number of insurers and plans in each market (J and JK), £, and

insurers’ opponents’ characteristics, Z_; as instruments. The four stage game in section (4) implies &, J

and JK are independent of ¢;;,. T assume Z_; is uncorrelated with 1, +-27. The instruments are correlated
with the endogenous terms because %ﬂ() and M S;;(v) depend on the entire choice set, not just g;, and

pjk- The instruments affect market structure and competitors’ choices, and therefore, the choice set.

There is a relationship between the endogenous term, fv Vg * M S (v), and the instrument, JK, because
consumers’ sorting depends on how many plans are available. fv vg * MS;ji(v), the expected strength of
jk's enrollees’ preferences, is increasing in generosity, at a rate that is increasing in JK. In markets with

many plans, sorting is more efficient, and there is less pooling within plans among consumers with different

261n (9), w]k =7+ 6, Xm + N, Z; +7,Z)Zk for z=0,1.
271,[1g)k and ! K are realized conditional on Z; and X;,, and therefore uncorrelated with Z; and X,,. Therefore, it seems

reasonable to assume Z_; is also uncorrelated with 1/10k and 11)
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vg. Low vg consumers are likely to have low coverage, inexpensive plans to choose from, and therefore, will
not enroll in a high g plan. Similarly, high v, consumers are unlikely to enroll in low g plans when the
product space is saturated. A similar relationship between JK and fv Vg * %ﬂ_’;(u) can be derived for any
given g,

Intuition also relates fv vg * MS;i(v) to j's opponents’ characteristics, Z_;. Z_; affects g_;, and
therefore, the pool of enrollees that j attracts. Suppose j faces one competitor who offers one plan with
Gijk > 9—jk O ik < g—jk. I gjx > g—jk, j will attract more high vy consumers than when g;r < g—jp.
If, for example, T'otal _Assets_; is positively correlated with g_;i, then Total _Assets_; will be negatively
correlated with fv vg * M Sjx(v).2® An insurer whose competitor has high assets (and therefore, is likely to

offer a generous plan), will tend to draw low v, consumers. Similar relationships can be derived between

_ M S;1(0)
Z_j and fv Vg x T

The moment conditions used to identify v, and v, are listed below.

Elf(Z ;)¢ = 0 Yikn
E[JKp 7] = 0 Y jkn

ElJm x93 = 0 Yjkn
Elf(Z. ;) * JKm x5 ] = 0 Vjkn
Elf(Z" ;) % Jm x5] = 0 Y jkn
E[fj*wyk} = 0 Vjkn
E[f(€_;)«v5] = 0 Vikn

Sample analogues are constructed by summing across plans, insurers, and markets. Any function f can
be used in these moment conditions. I use Mean (Z_;), Min (Z_;), and Max (Z_;).

v and vy, are identified only if the sample moments are different from zero at incorrect guesses of 7, and
v,. The mechanical relationships between g and p and the cost shocks ¢, provide intuition for this condition.
Consider an increase in v, away from its true value. Costs increase, particularly for plans that are attractive
to high v, consumers. The implied cost shocks, 1, of plans attractive to high v, consumers, must go down
so insurers’ first order conditions continue to hold. If gj; is positively correlated with Total _Assets;, then
fmean(Total _Assets_;)x wjlk will, on average, be affected by the increase in ;. Consumers with high v,
tend not to enroll in plans offered by insurers with low assets (who offer low g plans). Rather, they are
likely to choose plans offered by competitors of low asset insurers. Thus, increasing v, will increase costs
and decrease 1 most for insurers competing against low asset insurers. This causes the correlation between

fmean(Total _Assets_;) and z/)Jlk to increase away from zero. Similar intuition relates the other moment

28Reduced form regressions of Zj on g, and pjj are provided in section (8).
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conditions to 7y, and ;.

5.2.2 Identifying =, §, and A

7o and 7 are attached to constant terms that enter FC(v,, ©5UPPW) and MCjy(v,, ©5“PPY). 5y and &;
are attached to the firm controls, Z;, and Agp and A; are attached to market controls, X,,. The following

moment conditions are used to identify m, § and A :

ElG] = 0V jkn
EXm*9] = 0V jkn
E[Z;+¢%] = 0V jkn

For any choice of 7, a 7, 4, and A that satisfy the sample versions of these moment conditions can be

~0 ~1
retrieved using an ordinary least squares regression. Let ¢;;, and v, be defined by:

~0
Vi = To+00Xm + NZ; + 10,
~1

Vi = T4 6 Xm + N Zj + g,

Iinvert insurers’ first order conditions to recover 9,,. OLS regressions of ¢, on a constant, X,,, and

Z; generate estimates of 7, ¢, and 229

5.3 Summary of Estimation Routine

The estimation routine is simulated method of moments. It searches over («, 3,0, 0,~) for the minimum of

a criterion function, ¥(«, 3,0, 0,7):

\Il<aaﬁa97o-7’7) =

!

Demand__Moments(a, 8,0,0,7)
* W

Supply  Moments(a, 8,0,0,7)

Demand_Moments(a, 8,0,0,7)
*

Supply  Moments(a, 5,0, 0,7)
Evaluating ¥ can be broken into four steps for each choice of (¢, 8,6,0,7) :

1. Use the BLP contraction mapping to generate Z(a, B8,0,0,7)

2. Plug E into the insurers’ first order conditions and back out ’IZ

29This method is not asymptotically efficient. A weighted IV regression using X, Zj;, and Z_; is implied by the GMM
criterion function. In practice, this regression has little effect on parameter estimates and the standard errors.
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Table 1: Total Number of Markets

# Insurers 2000 2001 2002 2003 Total
1 607 517 581 722 2427
2 560 522 333 434 1849
3 784 405 244 351 1784

4 373 131 81 127 712

5 266 107 27 30 430

6 195 43 13 42 293

>6 136 108 83 112 439

Total 2921 1833 1362 1818

-~/

3. Regress 1 on a constant, X,, and Zjm to find (7?0,%1,3\:),3/1,}6, Ap) and v,

4. Evaluate the remaining supply and demand moment conditions and calculate the value of ¥ at

(a7 ﬁ’ 0’ 0-7 ’Y)'

The market share probabilities and insurers’ cost shocks i are continuous in the parameters. In the text
above, intuition for identification was given. Assuming standard regularity conditions yields consistency of

the parameter estimates and their asymptotic distribution (Newey & McFadden 1994).

6 Descriptive Results

The tables in this section describe insurers, the markets insurers participate in, and the plans that insurers
offer. Tables 1 displays the distribution of insurers across markets and across time. The majority of markets
have at least two insurers, but the overall trend in insurer participation is negative. HMO participation was
at its strongest in 2000, when payment rate reductions put in place by the BBA began to take effect.?* In
2003, the Medicare Modernization Act was passed, paving the way for expansions in privatized Medicare.

Table 2 displays the characteristics of markets that have different numbers of insurers. There are strong
correlations between the number of insurers in a market and the government’s payment rate, as well as
between the number of insurers and market size.?!

Tables 3 and 4 describe the types of insurers participating in Medicare, and their characteristics. Most
are Health Maintenance Organizations, but Preferred Provider Organizations and Private Fee for Service
insurers are becoming increasingly common.??

Table 5 displays means and standard deviations of plan characteristics included in utility. It is through

dental, vision, and prescription drug coverage that private insurers distinguish themselves from traditional

30The BBA reduced payments on average to insurers by 6% (Congressional Budget Office 1999).

31Maruyama (2006) finds that CMS subsidy rates are an important determinant of entry by Medicare HMOs.

32PPOs share characteristics with traditional Indemnity Plans and HMOs. HMOs tend to be restrictive about where enrollees
can receive medical care and traditional Indemnity plans are not. Within PPOs, medical care can be received from all providers,
but small penalties are imposed for out of network care. PFFS insurers provide coverage identical to traditional Medicare.
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Table2: Market Characteristics

#nsurers Payment Rate Outside Mkt. Sh. # Plansin Mkt Mkt Population

1 513.70 92.3% 2.06 121.92
2 526.78 85.5% 3.79 294.40
3 545.49 77.2% 6.96 442.00
4 537.97 73.5% 6.36 567.10
5 582.84 71.4% 8.95 663.70
6 603.54 72.8% 11.71 1395.16

>6 628.69 65.4% 12.70 3128.84

Notes: Payment rate is equal to the base subsidy paid per monthVenrollee to HMOs by the CMS. Outside Mkt Share equal to the
percentage of enrollees remaining in traditional Medicare. # Plansis equal to the total number of plans offered by insurers.
Population isin 1000s.

Table 2 Ctd.: Market Characteristics

# Insurers % White Income % BA Degree # Hospitals
1 0.91 19.00 18.7% 2.70
2 0.88 21.23 21.9% 5.26
3 0.84 23.04 26.0% 7.52
4 0.85 22.80 25.2% 8.96
5 0.78 24.43 27.6% 10.76
6 0.72 23.60 26.9% 19.26
>6 0.71 20.38 23.0% 35.38

Note: Per Capitalncomein 1000's. % BA Degree is the percentage of a market's population with a college degree.

Table 3: Insurer Types

HMO PFFS PPO
Year % # % # % #
2000 92.85% 2200 0.00% 0 7.15% 134
2001 93.62% 1273 1.93% 16 4.45% 63
2002 87.17% 675 1.83% 11 11.00% 116
2003 80.52% 868 0.96% 7 18.52% 259

Notes: Table gives distribution of firm types in those markets used in estimation.

Table 4: Mean Insurer Characteristics

Mean Std. Dev
Total Assets $374.63 791.78
Net Income $10.82 42.12
# Member Physicians/ Enrollee 0.473 5.20
% Administrative Expenses 9.88% 0.94
Medical Expenditures/ Enrollee $140.49 189.25
% Business Medicare 22.38% 2.17

Notes: All data reported at the insurer level, not the insurer-market level. Assets and Net Income reported
in$Millions. #Physicians/Enrollee is equal to the total number of member physicians divided by the total
number of enrollees. Administrative expenses are given as a percentage of total premiumincome. Medical
Expenditure/Enrollee the average amount spent on each enrollee per month. %Business Medicare is percent
of enrollees who are Medicare beneficiaries. All variables lagged one year.
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Table5: Plan Characteristics
Mean Std. Dev

Premium $56.72 49.68
$ Specidlist $13.12 9.44
Vision 83.10% 3.70
$ Inpatient Hospital Admission $90.55 214.53
Dental 19.78% 3.98
Generic PD 61.32% 4.87
Brand PD 50.05% 5.00
Generic PD Unlimited Coverage 34.17% 4.74
Brand PD Unlimited Coverage 6.44% 245
$ Copay Brand PD $10.56 15.01

Notes: Premiumis paid monthly. $Specialist and $lnpatient Hospital are paid when an
enrollee visits a specialist or is admitted to an inpatient hospital. Vision, Dental, and
Prescription Drug (PD) are dummy variables, indicating whether any coverage is offered.
Unlimited coverage variables indicate if there are limits to prescription drug coverage. $
Copay Brand PD is enrollee's cost for a 30 day supply of a brand prescription drug. Payments
all in 2000 dollars

Table 6: Mean Plan Characteristics by # Insurers

# Insurers Premium Dental Vision  $ Specialist
1 $68.64 11.21% 71.98% $12.88
2 $57.55 20.23% 83.23% $13.62
3 $62.18 20.96% 88.34% $14.26
4 $42.91 22.47% 90.73% $12.25
5 $45.19 24.19% 94.19% $12.30
6 $32.56 30.03% 91.47% $11.77
>6 $14.03 45.45% 94.17% $10.82

Medicare.?> The remaining variables proxy for cost-sharing requirement