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Abstract

We analyze how customers with limited attention value and choose among health plans. We
show how the model can accommodate four observations regarding plan choice. First, people
tend to overweight the premium and thus underappreciate the value of health insurance. Second,
insurance companies may have a strong incentive to reduce quality and to hide these shortcomings
in the fine print while attracting customers with insufficiently lower premiums. Third, customers
may choose dominated alternatives. Finally, the willingness-to-pay for insurance is subadditive
creating an incentive for providers to unbundle comprehensive plans. We discuss how these effects

may result in a fundamental dilemma for policy makers.
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1 Introduction

Health insurance plans are complex products. They may differ in premiums, which diseases/treatments
are covered, co-payment rates, deductibles, coverage of dependents, health incentives, maximum
benefits, and many more aspects. Choosing whether to buy, and if so, which plan to buy, is thus
seen as a difficult task. Accordingly, there is a strong need for advice on health plan choice and
frequent efforts to provide such.! Advice on health plan choice and its many dimensions are also

a frequent topic in the media.?

The topic of complexity of choice has attained increasing attention among economists. Specif-
ically, the introduction of Medicare Part D prescription drug insurance in the United States offers
an opportunity to study how consumers choose from a wide array of products differing on several
dimensions. The question of whether consumers make optimal choices in that context has been
the subject of extensive research.®> Both theoretical and empirical work has concentrated on the
abundance of available options, thus highlighting the cognitive load associated with the number of
options available.* In consequence, discussion has focused on whether a restricted choice set would
make consumers better off. This discussion neglects a dimension of choice complexity. Choosing
the right health plan is difficult not only because there are so many options available, but in
particular because these plans differ in so many attributes.® It is this aspect of choice complexity

and its implications for choice among health plans which is the focus of this paper.

This work highlights the difficulty associated with evaluating the desirability of a health plan
given that each alternative may differ on several dimensions, in particular the numerous diseases for
which treatment /medication may or may not be covered. It uses a model developed in Dahremoller
and Fels (2012) to depict how consumers with limited attention choose among multi-dimensional

options, by focusing on a limited number of the attributes which are relevant for choice.

The paper seeks to carve out four possible implications of such limited attention of customers.

LAs an example, the U.S. federal government offers information on health plans and advice to understand the
different features of health plans on www.HealthCare.gov.

2See e.g. http://www.nytimes.com/2010/10/16 /health/16patient.html

3See Cubanski and Neuman (2007) and Neuman and Cubanski (2009) for reports on the program. See e.g.
Heiss, McFadden, and Winter (2006) and Heiss, McFadden, and Winter (2010) for a discussion of optimal choice
among Medicare Part D plans. Kling, Mullainathan, Shafir, Vermeulen, and Wrobel (2012) report evidence for a
“comparison friction” in the choice of Medicare Part D plans.

1See e.g. Frank and Lamiraud (2008), Iyengar and Kamenica (2010), and Schram and Sonnemans (2011).

5One might argue further that the difficulty of having so many options would not arise if it was not for the
possibility to vary health plans on so many dimensions.



First, people tend to focus on the premium when deciding whether to purchase health insurance.
This implies that they underappreciate or even neglect several of the benefits associated with
having health insurance, and, consequently, undervalue health insurance. This is in line with
empirical findings by Abaluck and Gruber (2011) as well as Heiss, Leive, McFadden, and Winter
(2012). Second, the tendency of customers to focus on a limited number of diseases covered allows
firms to decrease the quality of their health plans unnoticed. Customers may then choose health
plans which exclude coverage for certain conditions not because coverage is deemed undesirable,
but because the lack of coverage is ignored due to cognitive limitations. This topic has been mostly
neglected in the health economics literature to date. Yet, media coverage and an abundance
of internet advice indicate that there might be some popular interest in the topic of insurance
providers hiding limited coverage in the fine print.® Third, customers may make dominated
choices if they happen to neglect exactly those plan attributes in which the domination occurs.
This can explain the observation of dominated choices in the context of health insurance as
documented by Sinaiko and Hirth (2011). Finally, the undervaluation of comprehensive health
plans creates an incentive for an insurance provider to unbundle and offer several more specific
insurance plans individually. Such an unbundling effect has been reported in experiments by
Johnson, Hershey, Meszaros, and Kunreuther (1993). We analyze which insurance plans are
offered in market equilibrium and conclude the paper by arguing that the three effects we describe

produce a serious dilemma for policymakers.

It has already been argued by Liebman and Zeckhauser (2008) that behavioral factors could
play a major role in the markets for health care and health insurance. This paper seeks to discuss
one such factor, the complexity involved in the insurance purchase decision. Similar to other
authors, Liebman and Zeckhauser (2008) stress education and information provision as promising
interventions to overcome behavioral biases. We fear that such interventions may be less promising
with regard to the bias we discuss here. The complexity problems involved in the insurance
decision are a result of the necessity to absorb and process a large amount information. Providing
additional information might then turn out to be less helpful or even counterproductive. Close to
our approach that assumes a necessity to focus on a subset of the available information is K&szegi
and Szeidl (2013). We are confident that some of our results can be replicated within the framework

of K&szegi and Szeidl (2013). This assures us that these predictions are not just an artifact of the

6 Accordingly, policy makers have attempted to regulate information provision by insurance providers. See e.g.
http://www.healthcare.gov/news/factsheets/2011/08/labels08172011a.html.



model we employ here, but are robust to the choice of different models of limited attention.Distinct
elements of our approach are the modeling of neglect and the assumption of a strict attention

" In particular, taking into account neglect enables us to accomodate evidence of

hierarchy.
dominated choices. Bordalo (2011) and Bordalo, Gennaioli, and Shleifer (2012) model salience as a
function of perceptual biases. We share the assumption of the weighting of a problem’s dimensions
being driven by an ordering of dimensions with respect to utility differences although we differ
on the motivation of this assumption. In addition to our approach, they discuss the conflicting
influence of such an ordering and diminishing sensitivity in perception on the weighting process.
Similar to Kdszegi and Szeidl (2013) their model neither features a strict salience order among the
dimensions nor does it feature neglect. As discussed before, this makes their model incapable of
explaining dominated choices. Customers’ tendency to neglect and the resulting ability of firms
to exploit such inattention have already been investigated in industrial organization settings (see
most prominently Gabaix and Laibson (2006)). In our framework, inattention is endogenous. It
has been shown that this endogeneity may lead to the opposite result of a firm being unable to
exploit inattentive customers in a monopoly setting (Dahremoller and Fels (2012)). Interestingly,

we will see the ability to exploit inattention reemerge when we look at more competitive markets

in sections 3 and 6.

We will proceed as follows. Section 2 introduces the problem of whether to purchase health
insurance and establishes the undervaluation of insurance if customers’ attention is limited. Sec-
tion 3 shows the great scope for profitably undercutting any incumbent health plan by reducing
quality unnoticed. Section 4 discusses customers’ propensity to make dominated choices. Section
5 summarizes experimental evidence suggesting the profitability of unbundling comprehensive in-
surance plans and indicates how the model of limited attention can accommodate that evidence.
Section 6 investigates which health plans are offered in market equilibrium. Section 7 concludes

by shortly discussing the implications of these results for policy.

"We deem both elements to be important in the modeling of complexity problems as discussed in Dahreméller
and Fels (2012).Specifically, the assumption of a strict attention hierarchy ensures that more complex problems
are more difficult to solve, thereby leading to a larger tendency for decision errors. In K&szegi and Szeidl (2013)’s
approach one can find arbitrarily complex problems which the decision-maker may solve without problem.



2 The Problem of Buying Insurance

We model the problem of buying health insurance as a problem of choosing between two multi-
dimensional alternatives.  Buying insurance is associated with a vector of consequences
((x1,71), ey (T, ™)) where x is describes the consequence, while 7 describes its probability.
For example, buying health insurance incorporates the (certain) payment of a premium (—P, 1).
Second, it comprises consequences contingent on contracting a disease. Let I, |I| = n denote the
finite set of diseases and assume that the occurrence of different diseases are disjoint events. Buy-
ing insurance ensures the reception of treatment if need be. Furthermore, it is associated with a
certain amount of co-payment for each treatment. Thus, the option insurance can be represented

as

(<_P’ 1)7 [(_DZ + Tiv Wi)? (_(1 - a)ci7 Tri)h‘e]) (1)

where P denotes the premium, D; the deterioration of health due to disease i = 1,...n, T; < D;
the improvement of health due to medical treatment of disease ¢, m; the probability of contracting
disease 7, ¢; the (monetary) cost of treatment for disease i, and a € (0, 1] (1 — «) the coverage

rate (co-payment rate) of the insurance.®

In contrast, the alternative remaining uninsured is represented by a different vector of conse-
quences. First, a disease may be associated with treatment costs ¢; for those diseases for which
treatment is affordable even without insurance. Denote this set of diseases by F' C [. For all
i € F, remaining uninsured is associated with (a) the monetary cost and (b) the health benefits
of treatment. Second, there may be diseases for which the monetary cost of treatment exceed the
decision-maker’s budget. Denote this set of diseases by F' = I\F.? For all i € F, remaining unin-
sured incurs the consequence of a deterioration of health. Thus the option of remaining uninsured

is represented by a vector

([(_Dl + E’ Wi)v <_Ci7 Wi)]ieF ) [(_Di7 Wi)]ieﬁ) : (2)

The decision-maker is both willing and able to purchase treatment for diseases i € F'. Yet, he is

8For the moment, we assume that there are no diseases which are not covered and no diseases for which the
decision-maker is unable to afford treatment when having health insurance.
9Formally, if B is the decision-maker’s budget, then F' = {i € I : ¢; > B}.



assumed to be willing but unable to do so for diseases i € F.

The utility difference between two alternatives, here buying insurance versus not buying insur-
ance, is assumed to be the sum of the utility differences in all dimensions of the choice problem.
The dimensions of the choice problem are derived by assigning each consequence of an option into
exactly one dimension. Two options each have a consequence in the same dimension if these two
consequences are comparable. For example, the consequence co-payment in case of disease i € F
associated with insurance is ordered into the same dimension as the full payment of treatment cost
for this disease i associated with remaining uninsured as they are both considered payments re-
quired to get treatment for disease i. Similarly, the health consequence (—D;, +T;,7;),7 € F asso-
ciated with insuring is categorized into the same dimension as health consequence (—D;, m;),i € F'
of a health deterioration associated with remaining uninsured. There are yet consequences of an
option which the other option lacks, such as the premium payment associated only with insur-
ance, or monetary expenses for treatment for a disease i € F, also associated only with insurance.
W.l.o.g. we normalize the utility of an alternative in a dimension it does not feature to zero. One
may think of this categorization process as a way of transforming the choice problem into a list

of pros and cons of choosing one alternative over another.

We assume the utility of a consequence to be linear. The difference U in utility between buying

insurance and remaining uninsured is then

U=v,[~P = 0]+ Y mop[(~Di + ) = (=Di + T)] + Y _wpm[(~(1—a)e) = (—e)]  (3)

i€F icF
+ Y mon (=D +T;) — (=Dl + > mivy [(—(1 = a)e;) — 0]
i€l icF
= —v,P + Z TiUpQC; + Z i [on T — vp(1 — a)c;)]
ieF ieF

v, denotes the marginal utility of money, v, denotes the marginal utility of health. The net
utility of buying insurance comprises the disutility of the premium payment, the utility gain from
receiving (partial) coverage of treatment cost, the utility gain from receiving treatment in case of

disease i € F,and the distility from making a co-payment in case of disease i € F.

Note that this choice problem has 2n+ 1 dimensions, one dimension associated with the health
consequences of each disease, one dimension for the monetary consequences of each disease, and

one dimension for the premium. The linearity assumptions on both the utility from consequences



and the cummulative utility function U imply risk neutral preferences. Accordingly, if the premium

is actuarially fair, i.e. P =) mac;, the value of insurance U is given by

U= Zm(thi —vp¢i) > 0, (4)

i€l
which is the net value of access to otherwise unaffordable treatment provided by the insurance.
The value of insurance to a risk-neutral customer is created through the access motive: the
possibility to acquire treatment for diseases i € F' for which the decision-maker is willing (thus
the nonnegativity of the value) but unable to pay without insurance. We thus follow Nyman
(2003) in identifying the access motive as the primary incentive to buy health insurance. We

abstract from incentives due to risk preferences.!”

Suppose the decision-maker has difficulties solving the (2n + 1)-dimensional problem. Specif-
ically, this problem requires judgments concerning the commensurability of different dimensions
such as certain monetary consequences, uncertain monetary consequences, or uncertain health
consequences. Instead of fully evaluating the utility differences the decision-maker may focus on
a subset of the relevant dimensions when making his choice. He thus bases his decision on the

difference in decision utility U:

U:=—myv,P + Z Me(i) TiVpOLC; + Z Mp@ Tivn s — Z meiymi(1 — a)c (5)

ieF i€l ieF

where m; € [0,1] is the attention a dimension j receives, ¢(i) denotes the dimension comprising
those consequences which refer to payments in case of disease i, and h(i) denotes the dimension

in which the health consequences of the options in case of disease i are compared.

2.1 Limited Attention

We want to shortly discuss the attention allocation that is reflected in the atention parameters

m;.*' An implicit assumption in models of multi-attribute decision-making is commensurability,

9Q0ur results do not hinge on the functional form of U since we analyze a biased processing of the inputs of
U. With U = (1 =3, m) [u(=P, —0) —u(=0,-0)] + > ,cpmi [u(=P — (1 = @)cs, =D + T3) — u(—ci, —D; + T)] +
Yoicr Ti [u(=P — (1 — a)c;, —D; + T;) — u(—0, —D;)] one may model the familiar expected utility-representation
of the problem. Assuming u to be concave over its first input (the sum of all monetary consequences in a state),
one can model risk aversion. As it greatly simplifies exposition we opt for a risk neutral representation.

A more extensive derivation and discussion can be found in Dahreméller and Fels (2012).



i.e. the possibility to measure and compare different concepts by a common standard. A decision-
maker has no problem to determine how much a better treatment for disease i is worth compared
to a worse (or no) treatment for disease j, or whether it is worth $x to her or not. The attention
allocation we assume seeks to depict that the cognitive process of making different consequence
dimensions commensurable, which is necessary to attain an overall assessment of desirability
of one option over another, is difficult. It is this difficulty that makes complex decisions such
as insurance purchase hard. The best way to simplify such decisions is to avoid the task of
making dimensions commensurable by ignoring at least some dimensions. This may lead to worse
decisions, yet it reduces the cognitive effort.!? It remains to ask which dimensions it is sensible
to focus on. We assume that the decision-maker focuses on those dimensions in which the utility
differences are largest. The decision-maker takes those dimensions into account in which the
available alternatives differ the most, and, given these differences, the decision-maker cares most
about. The attention allocation thus models neglect as the result of a process of simplification
and prioritization. It endogenizes neglect by making assumptions about the characteristics of
the dimensions that are ignored, instead of directly assuming ignorance with regard to specific
dimensions. Finally, we assume this attention allocation to be “hard-wired”, thereby avoiding

questions of strategic ignorance and infinite-regress problems.

The reader has noticed that we assume a particular framing of the choice problem. This frame
assumes the premium, the monetary consequences, and the health consequences of each individual
disease to form a distinct problem dimension. Why do we deviate from the familiar lottery repre-
sentation, i.e. a problem representation based on states of nature? We want to remind the reader
of our argument that the difficulty in complex problems is due to the necessity of making different
dimensions commensurable. A frame different from the one we assume, in particular the lottery
representation, already prerequisites this act of making different consequences commensurable.
For one cannot compare the utility in a particular state (say disease i) across two alternatives
without assigning a utility to each state for each alternative. Yet, this assignment already re-
quires to integrate judgments concerning the relative desirability of different consequences such as
a premium payment (or the lack of it), the health consequence, and a copayment (or the lack of
one) into an overall assessment of the desirability of a particular alternative given that i occurs.

Assigning the attention weights to different states instead of different consequences would thus

12Note that considering not all of the alternatives, referred to as forming a “consideration set”, will not do the
trick, since even as little as only two alternatives may differ on a large number of dimensions.



assume that it is a comparison across states which is difficult and not the comparison of different
consequences. That would contradict our very idea of what makes multi-dimensional problems

complex.

We now want to formulate the attention weights m; which reflect above considerations. Let
pj = maxger u(g,j) — mingeru(g,j) where u(g,j) denotes the utility of that consequence of
alternative ¢ which is ordered into dimension j, and I" denotes the set of all available alternatives
g."* Then p; denotes the maximum utility difference in dimension j from any binary comparison
of alternatives in the choice set. As we only consider two alternatives in this section, y; is the
utility difference between the options of buying insurance and not buying insurance in dimension
j.

We assume a strict hierarchy r : J — {1,...,|J|}, where J denotes the set of dimensions,
between the dimensions to which we henceforth refer as the attention hierarchy. This hierarchy

obeys

i > py = r(j) < (5, (6)

i.e., dimensions with larger utility differences attain a higher attention rank. In case that (6)
does not produce a strict order we assume tie-breaking rules.!* Given a dimension’s rank in the

hierarchy, the attention mj; it receives is given by

mj:max{(),l—m} (7)

Hj

where r,.(;) may be interpreted as the cognitive cost associated with considering the rth dimension
of the problem. As we seek to model a decision-maker who has difficulties with solving complex

problems we assume

(i)k1 =0 (8)

(19) Ky < Kpy1, VT 9)

This assumption reflects the rising difficulty of considering more and more dimensions of the

13Recall that we assume u(g, j) = 0 for those alternatives g with no consequence associated with dimension j.
HFor example, if two dimensions tie such that u; = uj/, one may assume this tie to be broken according to the
probability of the consequences ordered into dimensions j, j’.



problem. Eventually, if there are dimensions j, such that p; < k,(;), then m; = 0. This means
that any differences between the alternatives in these dimensions are completely neglected. The
attention allocation thus reflects a need to simplify the complex choice problem in order to reach
a decision. This simplification is achieved by ignoring some of the differences between the options.
Due to limited attention the decision-maker may not (fully) appreciate differences between the

two alternatives.

2.2 Undervaluation of Insurance

Returning to our problem of insurance purchase we consider the following assumption:

Assumption 1.
vp P > {[”ivpaci]ieF ’ [Withi]ieF} : (10)

The assumption states that (a) the premium exceeds the expected coverage of treatment cost
of each individual disease, (b) for the diseases it provides access to treatment the value of the
premium exceeds the expected value of this treatment for each individual disease. It turns out

that this assumption is sufficient for for the value of insurance to be underappreciated.

Proposition 1. Undervaluation of Insurance
If Assumption 1 is satisfied, then the decision-maker underappreciates the value of health insurance
(U < U) that provides close to full coverage (o = 1) and may select not to insure despite it being

individually optimal.
Proof. See Appendix. ]

We argue that this implies that a majority of people underappreciates the value of health
insurance. Consider the setting for which Assumption 1 is satisfied. Part (a) of the assumption
is trivially satisfied if the premium is greater or equal the actuarially fair premium. Part (b) is
satisfied if insurance covers sufficiently many diseases which individually are unlikely. We regard
this assumption to be satisfied in the case of health insurance for the average individual, i.e.
the individual with no pre-existing condition. If (and only if) this assumption is satisfied, the

premium dimension receives full attention, m, = 1, while all further dimensions j # p are not

10



fully considered, 0 < m; < 1, or even neglected, m; = 0. Note that this implies that the
cost of insurance (the premium) is fully considered while its benefits are not fully appreciated.'
Consistent with this, Abaluck and Gruber (2011) find that elders place too much weight on the
premium relative to expected out-of-pocket costs when choosing a Medicare Plan D prescription

drug plan.'6

The value of insurance U offering (close to) full coverage is not fully appreciated.'” First, people
tend to underappreciate all the out-of-pocket cost of attaining treatment that health insurance
takes over. Intuitively, as the number of potential diseases is large people are unable to take
into account all the expected cost they have to cover privately if they remain uninsured. Second,
people tend to underappreciate the access value provided by health insurance. Again, as the
number of potential diseases is large, the decision-maker is unable to integrate the access value of

each individual disease into his evaluation of the insurance option.

Next to insufficient income to afford premiums or alternative ways to access medical care (e.g.
charity or Medicaid in the U.S.) this underappreciation of the value of health insurance can explain
the prevalence of a significant number of voluntarily uninsured where health insurance is not
mandatory. Consistent with the model’s predictions, Heiss, Leive, McFadden, and Winter (2012)
report an undersubscription to the generous Gold plans compared to the Silver plans with less
benefits and lower premium. Although being primarily concerned with the sources of advantageous
selection, Fang, Keane, and Silverman (2006) find cognitive ability to be positively correlated
with insurance purchase. We predict this under the natural assumption that the cognitive cost

parameters x, are negatively correlated with cognitive ability.

Finally, one may oppose the result of an undervaluation of insurance with evidence concerning
a preference for excessively low or no deductibles. First, we want to emphasize that the char-
acterization of a preference for low or no deductible as overinsurance is based on the common

approach to restrict the value of insurance to the balancing of consumption across states, i.e. its

15The necessary and sufficient condition for full insurance to be underappreciated is m, > m, where m is the
weighted average of the attention parameters associated with the dimensions j # p. This condition is satisfied
whenever the premium must be cost covering and the set I of diseases covered is sufficiently large.

16In addition, they find elders not to value variance-reducing aspects of health plans. This last finding is
particularly striking as variance reduction is the classic argument for insurance purchase. We conclude that our
approach to disregard incentives based on risk aversion can be viewed as a reasonable approximation.

1"We conjecture that underappreciation holds much more generally. For example, if « is close to zero, the set of
diseases for which insurance provides access to treatment (call it A) is empty, i.e. the health insurance provides no
access value, and U — U < 0. We cannot completely rule out the possibility that U — U > 0 for intermediate « for
all possible (vpac;)ier, (VaT;)ica, (—vp(1 — @)c;)ica With A = {i€I:B <¢; <B/(1—a)}. Yet, we conjecture
that the underappreciation of coverage and access value usually dominates the underappreciation of copayment.

11



risk-reducing function. If one assumes the value of health insurance to be primarily driven by
access motives, as we do here, a preference for a low deductible cannot be understood as overin-
surance. A deductible as high as $1,000 may already restrict access to medical care if a household

falls on hard times. Choosing a low deductible ensures this access.!®

The underappreciation of the value of insurance is a result of the complexity of the insurance-
purchase problem. Such underappreciation does not only make the option of remaining uninsured
more attractive as it actually is, it also makes insurance plans with lower coverage more attractive

as they are. This gives rise to a strong potential for undercutting.

3 Profitable Undercutting in an Insurance Market

In this section we want to show that an insurance provider entering the market may profitably
attract customers from an incumbent insurance plan by undercutting the premium and lowering
coverage. We do not yet consider a full characterization of firm behavior in the insurance market.
This will be addressed in a later section. Here we seek to establish that customers with limited
attention are attracted towards low-premium, low-quality plans to a suboptimally strong degree
and that firms may exploit this attraction. We argue that it is this exploitation of limited attention
that underlies the frequently-voiced suspicion that firms “hide” shortcomings of the products in

the fine-print of the contracts.

Let us consider more generally the undercutting strategy described above. First, assume that
there is an incumbent insurance plan, e.g. a public insurance program. Let it be characterized by
some premium P and some degree of coverage of health costs a € (0,1]. Denote by A C F the set
of diseases for which the insurance with coverage rate o provides access to treatment and assume
that « is large enough that A is nonempty.!” Furthermore, assume that the premium is at least
actuarially fair, ie. P > 3. . ,mac; Now, consider a second insurance plan with 0 < o/ < «

and denote by A’ C A the set of diseases for which this second health plan provides access to

18 A different explanation would need a modification of the model we apply here. Suppose the explicit mention
of a deductible increases the salience of exactly those instances in which the insurance does not pay. Further
suppose, that the attention rank of a consequence does not only depend on the utility difference across alternatives
but also on the salience of the consequence. In this case, the decision-maker will focus on the events in which a
high-deductible insurance does not pay off while neglecting the ones in which it does. A high-deductible insurance
may then be regarded as receiving (close to) no insurance yet with the obligation to pay a premium.

19That is, if the decision-makers budget is B, A comprises all diseases i for which treatment cost satisfy: B <
¢ < B/(1—a).

12



treatment. Assume that this second plan is priced such that the premium difference reflects the
difference in expected cost of coverage, i.e. P'= P =% pn (o —a)mc; — 3, 4\ a4 mice;. We
now want to investigate the difference in decision utility between health plan 1 and health plan
2. If this difference is negative the second, low-coverage health plan is preferred to the first,

high-coverage health plan. The difference in decision utility is given by

U — U, = myup (P — P) + Z e [mh(i)thi — My Vp(1 — a)ci]

i€ A\A/
+ Y mmegpla— o)
jEFUA!
= my,v, Z (' — a)e; — Z am;c;
jerua’ ieaAr
+ Y m maponTs — mepup(L—@)e] + Y mmegup(a—a')e
1€ A\A’ JEFUA'
= Z 7Tjvp(mc(j) —my)(a —a')c;
jEFUA!
Higher‘(:rcwerage
T Z i [mh(i)thi — Me(i)Up(l — @)y — mpvpozci] . (11)
i€ A\A/

J/

Higher access

Consider the last line of equation (11). The first part compares the larger coverage of treatment
costs for diseases i € F'U A’ under health plan 1 to the premium increase necessary to finance this
larger coverage. If these differences between the two plans received full attention m;) = m, = 1,
they would cancel out each other. If the premium dimension p receives more attention than the
co-payment dimensions c¢(j), this first part of (11) is strictly negative. The second part arises
if the lower coverage by plan 2 entails a loss in access to treatment. In that case, plan 2 will
be associated with worse health outcomes in case of sickness as the decision-maker is unable to
afford treatment for diseases i € A\ A’ when insured under plan 2: a clear disadvantage of the
second plan. Yet, given that there will be no treatment, there will not be any co-payment for
these treatments under health plan 2 either. Though one may regard this advantage of plan 2 to
be small compared to the disadvantage of not receiving treatment, it is still an advantage. Finally,
as no treatment for diseases i € A\ A’ is sought under plan 2, this allows a premium reduction of

the entire expected coverage cost m;ac; compared to plan 1: again an advantage of plan 2. Note
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again that, if o/ and « are such that A = A’, i.e. if the reduction in coverage does not entail a

reduction in access, the second part of (11) vanishes since A\A" = 0.

We distinguish between the two scenarios of voluntary insurance and individual mandate since
the option of not buying insurance is extreme. It is extreme in the sense that it is the best
alternative in the premium dimension and the worst alternative in the copayment dimensions
for diseases ¢ € F and in the health dimensions for diseases i € A. Thus, this outside option
changes the attention parameters m;. The following proposition states the conditions under which

profitable undercutting is feasible.

Proposition 2. Profitable Undercutting

(1) Suppose insurance is mandatory and there is an insurance market in which a single plan with
coverage rate o € (0,1] is already offered at a cost-covering premium. If there exists an o/ < «
such that A = A’, there always exists a strictly more profitable plan with lower coverage and lower
premium which customers will choose over the initially offered plan. If A* C A for all &/ < «,
a more profitable plan with lower coverage and lower premium exists if the probability m; of the
disease(s) i € A\A’ is sufficiently small.

(ii) Suppose insurance is voluntary and the incumbent plan with coverage rate o with A # ()
is demanded in the absence of any other plan. If there exists an o < « such that A = A’ a
strictly more profitable plan with lower coverage can be constructed if Assumption 1 holds for the
incumbent plan. If the incumbent plan features a coverage rate o such that A C A for all o < «,

profitable undercutting is possible if myiy = 0 for the disease(s) i € A\A'.
Proof. See Appendix. ]

The reason for the described undercutting strategy to work is that the benefit of the new plan is
concentrated in one dimension (the premium) while the disadvantages are distributed across many
dimensions. An insurer may thus “hide” the shortcomings of a (qualitatively) disadvantageous
insurance plan by reducing coverage rates (or services covered) only slightly for each disease. These
service deteriorations in cumulation allow the insurance provider to offer a significant premium
reduction. As each single service deterioration is small, attention of customers are distracted by the
comparatively large savings in premium payments. This distraction and the resulting inattention

to reduced quality allow the firm to retain some of the cost savings from the decrease in quality.
The different conditions in proposition 2 describe the circumstances under which premium
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differences are most salient, m, = 1, and quality differences tend to be underappreciated or
neglected. If there are no difference in health consequences between the health plans, A" = A,
undercutting is particularly easy. All that is required is that premium differences are recognized.
It is less easy to undercut if a coverage reduction implies a loss of access A’ C A. Whether
and to what extent a customer recognizes this loss in access can vary strongly between the two
regimes. If insurance is mandatory, a loss in access can only be “hidden” if the access value lost
is small (e.g. because m; is small) relative to the premium reduction. The latter is large if the
cumulative cost savings due to a coverage reduction are large, e.g. because the plan still covers
many diseases (|F'U A’| is large). In contrast, if insurance is voluntary, the attention paid to
the health consequences h(i) of insurance choice is independent of the undercutting plan. Thus,
when comparing the two plans a customer may pay attention to health consequences of diseases
i € FUA’ in which the two insurance options do not differ.?’ At the same time, a customer may
neglect health consequences h(i),i € A\ A of diseases in which the two options do actually differ.
If access is lost for one of these diseases, it will remain unrecognized by the customer. To give
an example: if a customer worries particularly about being insured against costs of treatment of
common diseases, such as pneumonia, she will particularly look for these features in an insurance
plan. The cheaper plan may then be chosen if it covers these common diseases even if it lacks
coverage for treatment of some rare types of cancer, and coverage of cancer would, in isolation, be
preferred by the customer. Yet, as the customer is so much preoccupied about receiving coverage
for the common diseases she neglects to recognize the limited coverage for rare diseases of the

cheaper plan.?!

Proposition 2 seeks to show that limited attention may result in a quality deterioration in
health insurance markets. Absent of switching costs, a qualitative race to the bottom may arise in
markets for complex insurance products. Thus, a regime of mandatory health insurance may be
insufficient for the provision of health insurance if not coupled with minimum quality standards
or mandated benefits. There is a discussion about whether insurance companies “hide” limited

coverage in the fine print. This section seeks to highlight how the model can accommodate the

20This does not mean that attention is “wasted”. The consideration of access is important for the decision-maker
to evaluate the desirability of any one of the insurance options against the no insurance-option. If the decision-
maker neglected the health consequences of being insured, she would always opt out of insurance as she would
disregard all the advantages of being insured.

21Similarly, people may exhibit a tendency to focus on whether their current medication (7; = 1) is covered when
selecting a Medicare Part D plan. This may result in a failure to consider in addition whether a plan covers those
medications these people most likely need in the future (m; < 1).
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intuition that it is not font size that makes insurance contracts hard to evaluate, but the sheer size
of the contracts. And it is this degree of complexity that allows firms to hide quality reductions

in the “fine print”.

Is such undercutting a real danger? After all, the existing literature predominantly finds
considerable reluctance to switch between health plans.?? The possibility of undercutting might
then not be too serious. Yet, given that this very literature usually calls for interventions to reduce
switching costs in order to spur efficiency, the danger of inefficient undercutting absent switching
costs should at least be considered. Studies that investigate the reasons of those customers who
actually do switch health plans find that the premium plays a suboptimally large role.2 This is
striking as there are considerably more ways to provide better quality given a premium than there
are ways to make a health plan cheaper given a level of quality (i.e. coverage). Thus, calls to
decrease switching costs based on efficiency arguments should ascertain that health plan choice

absent switching cost indeed optimally weighs price differences against quality differences.

Both the result of undervaluation of insurance and of the possibility to undercut are the
result of an unequal distribution of advantages and disadvantages of one alternative over another
across dimensions. As the benefits of insurance are scattered across dimensions, while costs are
concentrated in one dimension, the first tend to be underappreciated. Similarly, the undercutting
strategy is successful as it concentrates the advantage over a different insurance plan in one
dimension (the premium) while spreading the disadvantages across several dimensions. While
this section discusses the suboptimal attraction of customers to plans with lower quality and
lower premium, we next want to establish that customers with limited attention may even end up

buying plans for which lower quality is not even partially compensated by a premium reduction.

4 Dominated Choices

While most behavioral patterns can be rationalized by some sort of preference, one type of behavior
is rather difficult to reconcile with preference-based explanations. If we observe people actively
choosing an alternative that fares at most equally well on all dimensions, but is inferior in at least

one dimension compared to another available alternative, we remain with two possibilities: the

22Gee e.g. Heiss, Leive, McFadden, and Winter (2012) and Frank and Lamiraud (2008).
23Gee e.g. Abaluck and Gruber (2011) or Heiss, Leive, McFadden, and Winter (2012).
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decision-maker does not care at all about the dimension in which the chosen alternative is inferior,
or the decision-maker has made a mistake. More precisely, the decision-maker chose a dominated

option.

Such dominated choices have been observed in markets for health insurance.?* The model of
limited attention proposed here can explain such behavior. For this, assume that plans may be
described by their premium P and, for each disease i € I, by the degree of coverage «; € [0, 1]
they offer. The choice set I' thus comprises different plans g as elements, where each plan g is
described by a premium and a vector of coverage rates: (P, («;);er). If the decision-maker has the
option not to insure this can be represented by a “plan” ¢° € I' with P = a; = 0, Vi € I. The
following proposition establishes the possibility that a decision-maker may be indifferent between

two options, for which one dominates the other.

Proposition 3. Indifference despite Dominance.

Suppose there exists a choice set I of health plans with at least two distinct elements. If there exists
a dimension j € {p, c(i):i € Fh(i):i€ F’} such that p; > 0 yet m; = 0. Then there exists a
plan which s dominated by one of the available plans, but the decision-maker will be indifferent

between these two plan if the dominated plan is added to the choice set.
Proof. See Appendix. ]

Let g* € I' denote a plan the decision-maker would choose from I'. Using the idea of Proposition
3, we can establish the possibility that there exists an option ¢’ that is dominated by ¢g*, yet would
be chosen from the set I'U ¢'.

Corollary 1. Choice of a Dominated Alternative.

Suppose there exists a choice set I of health plans with at least two distinct elements. If there exists
a dimension j € {p,c(i) : i € F,h(i) : i € F'} such that u(g*,j) > minger u(g, j) yet m; = 0. Then
there exists a dominated alternative which the decision-maker would choose if it was included in

the choice set.
Proof. See Appendix. ]

As an illustration, suppose only a single plan is offered which fully covers some set S C F with

|S| > 2,ie. a;=1,Vi € S,a; = 0Vi € I\S. Further suppose, that the premium is actuarially fair,

24See Sinaiko and Hirth (2011).
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P =) ¢mc; and the decision-maker is willing to purchase that plan m,v,P < Y. o mpuvnT;
despite that fact that the decision-maker neglects one of the benefits of coverage: my; = 0 for
some 7 € S, say . Now, imagine a second plan that is identical to the first plan except for the
coverage of disease ¢ was offered in addition to the first plan, at the same premium P as the first
plan. The introduction of this second plan will not change the attention allocation. Further, the
new plan will be considered equally good as the first plan. Since the decision-maker would have
chosen the first plan absent the second plan he will now choose either the first or the second plan.
He may thus end up choosing the second plan despite it being dominated by the first plan for the

simple reason that he happens to neglect exactly the dimension which produces the dominance.

The corollary and the simple example highlight how the model can naturally explain the
observation of dominated choices through modeling neglect. A sufficient condition for dominated
choices is stated here since it is obvious, and stated here without proof, that a necessary condition
for dominated choices is neglect. For a utility-maximizing decision-maker will only choose a
dominated option if he happens to neglect those dimensions that produce the domination. It
is important to note the necessity of neglect for the explanation of dominated choices. Other
approaches which also feature biases in the weighting process of different problem dimensions
such as Készegi and Szeidl (2013) or Bordalo, Gennaioli, and Shleifer (2012) are not capable of
explaining such behavior. Though parameter values can be found such that decision weights in
these models are approximately zero, they can never be exactly zero. Yet, this is necessary to

model neglect and dominated choices as one of its behavioral consequence.

Note that the model allows for stronger predictions than stating the mere possibility of domi-
nated choices. The requirement that some benefits of the dominating insurance plan are neglected
allows to make further predictions. First, the model predicts at most indifference between a dom-
inating and a dominated alternative. It cannot happen that the decision-maker strictly prefers
the dominated over the dominating alternative. This seems plausible: limited attention may at-
tenuate to which extent an advantage is appreciated. It should not lead to an advantage being
misperceived as a disadvantage. Second, the model predicts dominated choices never to occur in
binary choices. In binary choices, at least one dimension in which the dominated alternative is
inferior must be considered. This suffices for a dominated alternative never to be chosen. Finally,
if a dominated alternative is chosen, this alternative and the dominating alternative must share

advantages over a third alternative which distract attention from the dimensions in which the
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domination occurs. This again implies that a dominated alternative that is weakly worse than
all available alternatives, i.e. an alternative dominated by all other alternatives, will never be
chosen. It also means that the shared advantages over the third alternative must be large enough
compared to the disadvantage(s) of the dominated alternative, for otherwise the first could not
distract from the latter. In this sense, the disadvantages of the dominated alternative that is

chosen have to be minor.

5 Specific vs. Comprehensive Insurance: The Benefits of

Isolating Risks

It has been observed that people’s willingness-to-pay (WTP) for various specific insurances exceeds
their willingness-to-pay for a comprehensive insurance that covers all of the incidences the specific
insurances are addressing. Johnson, Hershey, Meszaros, and Kunreuther (1993) provide several

t.25 They argue that this effect is due to a greater availability

examples of such an unbundling effec
of the more specific events compared to the unspecific “any reason”. Our model may complement

the availability hypothesis with an explanation based on complexity-reduction.

Suppose that people tend to think of three categories of consequences in which the alternatives
differ when considering this decision problem: premium, coverage in case of accident, and coverage
in case of disease.?® Denote by P the premium, c, the cost treatment in case of an accident, 7,
the probability the DM associates with having an accident, ¢4 the cost of treatment in case of a

disease, and 7w, the probability to be hospitalized for a disease.

First, consider the case of an insurance that only covers one of the incidences (either accident or
disease). The decision problem of whether to buy such an insurance comprises two dimensions: the
premium dimension and the dimension associated with the payment in case of disease. Each option
has an advantage in exactly one dimension. If the decisions are made sequentially, the decision-

maker solves two two-dimensional problems with advantages and disadvantages being condensed

%In a series of experiments they ask their subjects for their willingness-to-pay for health insurance that covers
hospitalization either for any disease, for any accident, for any reason, or for any disease or accident. They find that
if subjects are asked their WTP for any disease (followed by any accident), or asked their WTP for any accident
(followed by any disease), the sum of these two WTP ($89.10 and $69.55 on average) significantly exceeds the
WTP expressed for the insurance covering any reason ($41.53 on average) or the insurance covering any disease or
accident ($47.12 on average).

26For simplicity, we assume treatment cost to be affordable for both incidences. The argument can easily be
replicated for the cases in which treatment for one or both incidents is unaffordable without insurance.
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in one dimension each. Yet, if the decision-maker has to choose between insuring against any
disease or accident, he solves one three-dimensional problem. The advantages of being insured are
spread across two dimension: payment in case of an accident and payment in case of a disease.
The disadvantage is condensed in only one dimension: the premium. The attention process then
favors remaining uninsured. The reason for this effect is that the integration of several incidences
into one composite insurance makes the insurance contract more complex. In particular, it adds
a benefit dimension while integrating the cost into an already existing dimension (the premium).
As a decision-maker cannot fully take into account all dimensions he concentrates on those with
the largest utility differences. This is likely to be the premium dimension as it integrates the costs

of covering several incidences. As a result the benefit dimensions are not fully considered.

This unbundling effect is not only present when the two more specialized insurances incorporate
only a single benefit dimension. We can show that any “split” of a comprehensive insurance into an

arbitrary number of more specialized insurance plans will result in an increased willingness-to-pay.

Proposition 4. Unbundling of Insurance Plans
Let I, |I| > 2 be the set of diseases for which a comprehensive insurance plan offers full coverage
of treatment cost. Let (Iy,...,1,) be a partition of I and let W(S) be the mazimum willingness-

to-pay for an insurance plan covering the treatment costs for all diseases i € S. Then W(I) <

lezl W(Il)-
Proof. See Appendix. O

Unbundling a comprehensive insurance mitigates the extent of underappreciation of value.
This underappreciation of comprehensive insurance might pose a dilemma to insurance providers.
On the one hand, there is an incentive to split insurance plans into more specific plans in order
to mitigate the underappreciation of the value of insurance. On the other hand, customers may

be reluctant to consider a large number of specific plans individually.

6 Insurance Provision in Market Equilibrium

We want to investigate which insurance plans are offered in equilibrium in a regulated market.
Due to the discontinuities in the attention function m;, which result in discontinuities in the

payoff functions of firms, we cannot be certain that equilibria always exist. We will, therefore,
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consider under which conditions equilibria (in pure strategies) exist. Further, we will investigate

the optimality of these equilibria.

We will look at a particular setting. Fach firm can offer only a single plan. We will confine
attention to the case in which firms choose the diseases for which they provide coverage. Yet, if
they choose to cover a particular disease, they are bound to cover the full treatment cost.?” A

firm’s plan choice is then a set S C [ of diseases covered and a premium P.

Consider a situation in which demand is homogenous and perfectly elastic. That is, we assume
that customers are equal with regard to their preferences, their risk, and their cognitive abilities.
These customers choose the plan that maximizes their decision utility given the choice set they face.
If more than one plan maximizes decision utility, demand is split equally among the maximizing

plans.

Again, we distinguish between the two regimes of individual mandate and voluntary insurance.

6.1 Individual Mandate

We want to see which health plans are offered in a symmetric pure-strategy equilibrium, and under
which conditions such an equilibrium exists in the first place. An individual mandate requires each
customer to purchase a health plan. Accordingly, such a policy might be considered an interesting

candidate to tackle the underappreciation of insurance as described in Proposition 1.

Proposition 5. Suppose customers are bound to choose a health plan, i.e. there is an individual
mandate. If there exists an equilibrium in pure strategies in which all firms offer the plan (S*, P*),

then

1. the equilibrium set S* D F.
2. the equilibrium price P* =", _c. mc;.

3. the equilibrium set S* comprises at most one i € F'.

Proof. See Appendix. ]

2T0One could think of this as a regulatory requirement to eliminate the undercutting incentives we discussed in
Proposition 2.
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Proposition (5) shows that if there exists an equilibrium in pure strategies when customers
have to buy insurance, this equilibrium is first-best. It is first-best since the equilibrium set S*
must contain all diseases for which customers are unable to self-insure, i.e. all i € F. In addition

to that, the equlibrium plan comes at the lowest possible price, i.e. the actuarially fair premium.

Unfortunately, the supply of plan (F, > _icr Tic;) may not be an equilibrium either. The reason
is the underappreciation of the value of insurance as shown in Proposition 1. For (F), Y ik TiCi)
to be an equilibrium there must not exist any plan (S, P') € 2! x R, (S, P) # (F, > ,cp mici)
with P’ = . mc; such that

Z m;b; — Z mibi—mpvp Z TiCi — Z mic; | <0

i€F\S’ i€S/\F ief\S’ i€S\F

with b; being the benefit of coverage for disease i, i.e. b; = mvyT;,i € F and b; = TivpCiy 1 € I
Now suppose there exists a set S’ C F: Zz’eF\S’ vpmic; > by, Vi € F\S'. This amounts to
applying Proposition 1 to the subset F\S’ instead of I. The value of full insurance against F'\/S’
is underappreciated. If cognitive costs are sufficiently high, the customer will prefer the deviant
plan, i.e. remaining uninsured against diseases F'\\S’. If the set ' is sufficiently large we may not

hope for such a subset S’ not to exist.

In sum, if underappreciation of full insurance is not severe, an individual mandate coupled
with an obligation of full coverage will result in an equilibrium with a first-best allocation despite
cognitive limitations. If the set of diseases for which customers cannot self-insure is too large,
underappreciation of full insurance of such diseases is too severe such that offering such a plan

can be sustained in equilibrium.

6.2 Voluntary Insurance

Customers have an additional option in the voluntary insurance regime: the option not to insure
at all (0,0). This is important as this outside option offers the highest utility in the premium
dimension, yet the lowest utility in all benefit dimensions. The existence of an outside option thus
strongly influences which dimensions of the choice problem are taken into account. In addition, an
equilibrium plan must now fare at least as good as the outside option (participation constraint),

while a successful deviation must be better than the incumbent plan and the outside option given

22



the attention allocation resulting from this triple choice set.

Let us define E = {(0,0), (S, P)} to be the choice set of the customers if only plan (S, P) is
offered, and D = E U (S’, P’) be the choice set E ammended by an additional plan (S’, P"). We
will introduce a second subscript to the attention parameter. Now, m,r denotes the attention

dimension j receives when customers have to make a choice from the set T'.

There exists a symmetric pure-strategy equilibrium under voluntary insurance if and only if

there exists a plan (.S, P) which

1. is voluntarily chosen if there is no other plan available: U(S, P\E) =% .comipbi—m, pP >
0, and

2. there is no profitable deviation, i.e. A(S’, P') € 2/ x R, (S’, P') # (S, P) such that

(a) U(S/, P/|D) = Zies/ m,—7Dbi — mp7DP’ Z 0 and

(b) U(S", P'|D) =3, mipbi — mypP' > U(S, P|D) = 3", g mipb; — my, pP.

We have argued that, if there exists a pure strategy equilibrium when insurance is mandatory,
the equilibrium set S* must contain all diseases in F. This is no longer true under voluntary

isurance.

Proposition 6. (Trivial Insurance) Suppose that argmaz,crb; € F. Then if ke > bj, Vj € I\ {i}

there exists a pure strategy equilibrium in which only the plan (i,m;c;) is offered.

Proof. We will assume throughout that if j; = p,, then r(i) < r(p), i.e. ties between a benefit
and the premium dimension are always broken in favor of the benefit dimension. This implies

U(i,mc;|E) > 0. The plan is purchased by customers if no other plan is available.

Suppose any plan (S, P’) with P’ > 0 is offered in addition. Since b; > b;,Vj € S’ we know
that r(j) > 2,Vj € S’. This again implies that m;p = 0,Vj € S’ since b; < k,(j). None of the
benefits of the deviant plan are considered by the customers. This means that the deviant firm
can earn at most zero profits. It is obvious that no deviation to a plan (i, P") with P’ # m;c; can
be proftable. Undercutting the price yields strictly negative profits. Asking a higher price results
in no sales. As the two options only differ in the premium, this difference is fully recognized by

the customers who opt for the cheaper plan. We conclude that no profitable deviation exists. [
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The possibility that such an equilibrium exists is rather undesirable. It shows that none of the

gains from trade which exist in the insurance market may be realized in equilibrium.

The proof of the last proposition reveals the conditions under which the provision of an insur-
ance plan (S, P) with SN F # () can be an equilibrium. Suppose that for all i,j € F it holds
that b, > b; = b; — v,mic; > b; — vymc;. If this holds true, one can construct the set S in the
following way. First, order the set F' according to b;. Include in S the first, i.e. the b-maximal,
element of F. Include the second element if m; pb; — m, gmic; > 0 where (S, P) in E refers to S
after the inclusion and P = )_
all i € F\S.

ses Tici. Continue until either S = F or m; gb; — my, pmic; < 0 for

Proposition 7. Suppose S is constructed as above and the assumption b; > b; = b; — mic; >
b; — mc; holds. Further suppose that EieS vpmic; > by > b;,Vi € S,j € F. Then there exists a

symmetric equilibrium in pure strategies in which (S, P) with P =)_._gmic; is offered.

i€s
Proof. See Appendix. ]

We shall provide some intuition for why there does not exist a profitable deviation under above
assumptions. The main reason for why there does not exist any deviation is that b; < b;, Vi €
S, j € I\S. This implies that any benefit provided by a deviation plan that is not already provided
by the incumbent plan receives less attention as any of the benefits of the incumbent plan. Thus,
the benefits of any deviation plan are more underappreciated than the benefits of the incumbent
plan. Since the incumbent plan includes coverage of those diseases from which the customer

benefits most (in expectation), no deviation plan can distract attention from these benefits.

How efficient is this equilibrium? If F' is small and/or cognitive costs x are sufficiently low,
the equilibrium set may include all diseases in F'. Then the equilibrium plan is (F, Y, 7 mc;) and
the equilibrium is first-best. If F is large, or cognitive costs are sufficiently large, the equilibrium
set S is only a subset of . In contrast to the individual-mandate regime, an equilibrium in pure
strategies may still exist under such conditions. Could one call such an equilibrium constrained-
efficient, in the sense that the equilibrium plan maximizes experienced utility subject to decision
utility being nonnegative??® Unfortunately, the answer is no. It is easy to see why. The set S is

expanded until including any further element i € F'\ S would result in a decline in decision utility.

28Such a plan could be called the best plan that customers with the given cognitive limitations are still willing
to purchase.
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Yet for the set S to be the constrained-efficient, it should include all additional elements of F'\\S
of which the inclusion does not result in negative decision utility being ascribed to the entire plan.

Unless no such elements exist, the market equilibrium will not be constrained-efficient.

We note that the existence of a pure-strategy equilibium is given for weaker conditions in
the voluntary-insurance regime. On the other hand, trivial insurance can be an equilibrium
if insurance is voluntary, an outcome which is impossile if insurance is mandatory. Such an
equilibrium is undesirable as none of the benefits from trade prevalent in the market are realized
in this equilibrium. We conclude that equilibrium existence in this market is not necessarily given
when no better plan exists, but when attention cannot be distracted by a plan that appears better

in comparison.

7 Conclusion

This paper seeks to illustrate how four phenomena that have been observed in the choice of health
insurance may be the result of the complexity inherent in this choice problem. First, we have shown
that people with a tendency to simplify complex decisions may show an underappreciation of the
value of health insurance. Second, this tendency to simplify may give rise to strong incentives for
firms to “hide” quality reductions by scattering them across many attributes of the health plan.
Third, their propensity to neglect may lead people to make dominated choices. Finally, we have
indicated an incentive to unbundle comprehensive health plans in order to mitigate the extent of

underappreciation of value.

These results may give rise to a fundamental dilemma faced by policy makers who seek to
increase insurance coverage. If one acknowledges an underappreciation of value one may support
calls for an individual mandate for health insurance. However, given an individual mandate,
insurance providers may have strong incentives to decrease quality in less salient dimensions, such
as coverage for rare but costly diseases. To oppose such attempts one may call for regulations
that eliminate such incentives. We have shown that adding an obligation to provide full payment
for any disease the insurance contract covers may not ensure the market to provide the first-best
allocation. A further avenue that could be considered are mandated benefits, i.e. the obligation
for each health plan to cover particular diseases. However, with a significant number of mandated

benefits, each insurance plan is a comprehensive plan increasing the extent of underappreciation of

25



value. A policy of mandated benefits without an individual mandate may thus lead to insufficient
insurance purchase. We conclude that to ensure a first-best allocation an individual mandate
would have to be coupled with mandated benefits for all diseases for which individuals cannot
self-insure. Insurance providers would only be able to compete on the premium dimension. Such a
policy has its own drawbacks though. Such a restrictive policy would forgo the benefits of product
differentiation for different tastes/risks. In addition, it would create a strong incentive for health
providers to lobby for their products to be covered by mandated benefits. Finally, the model of
limited attention identifies the underappreciation of the value of such a mandated comprehensive
insurance as a particular obstacle. If people underappreciate the benefits while focusing on the

cost, such a policy will be highly unpopular.

In sum, acknowledging the existence of the described biases in choice behavior may support
calls for policy interventions such as an individual mandate or mandated benefits. Yet, the very
existence of these biases may make such policies quite unpopular. Limited attention as mod-
eled here may thus not only drive a wedge between the need for and the acceptance of policy

interventions but even make them reciprocal.

This work is an attempt to model the complexity involved in choosing a health plan that goes
beyond modeling the number of choices as the main source of complexity. We argue that a major
part of the complexity involved is due to the many attributes this choice problem has. Given that
we only consider the large number of diseases a health plan may or may not cover, and that health
plans may vary on many more attributes, we are confident that further research into this aspect

of complexity will be instructive.
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Proof of Proposition 1

If assumption 1 is satisfied, u, > peuy, Vi € F and p, > ppey, Vi € F. Since v, T; > vyc;, Vi € F
this also means that w, > ), Vi € F. This implies that r(p) = 1 and m, = 1. Consider the
difference between the experienced-utility difference U and the decision-utility difference U when

m, = 1, i.e. the premium dimension receives full attention.

U - 0 = Zﬂl(l — mc(i))vpozci + Zﬂ'z(l — mh(i))thi — Z’ﬂ}(l — mc(i))vp(l — OJ)CZ'
i€F i€l ieF
The first and the second term are strictly positive while the third is strictly negative. If « is (close

to) one, thus the co-payment rate is zero (small), the third term is dominated.

Finally, suppose F # () and U > 0. It is easy to see that the respective difference in decision

utility is negative, U < 0, if my, = 1 and the cognitive costs x,,r > 1 are sufficiently large.

Proof of Proposition 2

We argue that there is scope for profitable undercutting if the difference (11) is strictly negative
and m, = 1. For as long as m, = 1, the difference in decision utility U, — U, is continuous in
P'. Then there exists a third plan with premium P” such that P’ < P” < P and coverage rate
o' = o for which Us > U; must hold. Offering this plan attracts customers and is strictly more
profitable than the incumbent plan. In the following, we thus concentrate on the conditions under

which the difference (11) is strictly negative and m, = 1.

Scenario 1: Mandatory Insurance
Consider the scenario in which insurance is mandatory and assume that only the two insurance
plans are available to the customer. Then the first (second) plan fares worst (best) from the

perspective of the customer in the premium dimension as the first (second) one has the highest
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(lowest) available premium. In contrast, the first plan fares best and the second plan fares worst
in those dimensions j = c¢(i) associated with the monetary costs the customer faces in case of a

disease. The attention parameters of the dimensions of the problem are then given by

m, = max 01—&
g ’ vp(P — P')

Me(i) :max{(),l—%}, Vie FUA,

vy — a')mic;

Me(;) = Max {O, 1— ﬂ} , Vie A\A,

vp(1 — o)

Mp(;) = Max {O, 1-— M} , Vie A\A,

TiUpLy

Mp) = 0, Vie FU A

First, assume that there exists an o/ < « such that A = A’. In this case, the second health
plan offers lower coverage, yet it does not restrict access to treatment more than health plan
1 does. Then, the premium dimension must have the highest attention rank as the difference
between the two premiums comprises the sum of all differences in expected coverage cost and
thereby exceeds the expected difference in out-of-pocket payment for each individual disease, i.e.
Ly = Up D icpun Tila — ) > vpmi(a — of)e; = pey, Vi € FUA . As a result 1 = m, >
Me(s), Vi € FF'U A’ As the premium difference is fully recognized while the differences in out-of-
pocket payments are not (maybe even neglected for some diseases) the second policy is strictly

preferred to the first one.

Remember that we assumed that A = A’ for some o/ < «. This assumption does not hold for
some « € (0,1], in particular those that are just sufficient to provide access to some treatment.
Any lowering of coverage below these coverage rates denies access to the treatment of at least one
disease. Assume that there are n—m diseases for which the customer is unable to afford treatment
without health insurance. W.l.o.g. assume the diseases to be strictly ordered according to their
treatment costs, i.e. ¢; < ... < ¢y < Cpy1 < ... < ¢y For i > m+ 1, define a(i) = min{a :i € A}
to be the minimum coverage rate such that treatment for diseases 7 < i is affordable with an
insurance covering at least «(i). We have shown above, that if o # «(i),Vi = m + 1...n, there
is a way to profitably undercut. It is easy to show that such undercutting is more difficult, yet
maybe not impossible if « = «(i) for some i = m + 1,...,n. Assume the incumbent health

plan offers some coverage a(i). For any o < a(i) we know that A" C A as A’ lacks at least
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element i. Let the difference in premiums P — P’, again, be the difference in expected coverage
cost. The difference in decision utility between plan 1 and 2 is given by (11). The same logic as
before applies. Since the premium difference comprises all coverage reductions it is larger than
the increase in co-payment for each individual disease. Hence i, > pq), Vi € F'U A’ which again
implies m, > m.y), Vi € F'U A" with strict inequality if m, > 0. This again means that the
first term in 11 is nonpositive, and strictly negative for m, > 0. However, because v,T; > v,¢;
we also know that myq) > meu), Vi € A\A’ with strict inequality if mp;) > 0. This means that
the second term may be positive for my;) > 0. In this case, it is not straightforward whether the
difference in (11) is positive or negative. If T}, the access value of the treatment excluded from
coverage, is very large the second term may be sufficiently positive. In this case, the restriction of
access by the low-coverage health plan draws attention and makes the undercutting health plan
unattractive. On the other hand, if 7; is very low, i.e. the disease to which access is denied is quite
unlikely, or if the number of diseases |F'U A’| still covered by the new plan is very high such that
a small coverage reduction for each of these diseases allows a large premium reduction, there can
be an o/ : a(i — 1) < o’ < a(i) such that the premium reduction is large enough to attract most
attention m, = 1, distracting from the reduction of access value. Then, profitable undercutting
may again be feasible, particularly if the loss of access remains unrecognized, my;) = 0. Thus, if
m; for i : o = «(i) is sufficiently small, there exist o/ < « such that (11) is strictly negative and

m, = 1.

Scenario 2: Voluntary Insurance We now want to investigate the scope of such under-
cutting strategies if insurance is voluntary, i.e. the customers have the possibility not to insure.
Suppose there exists an insurance plan which is priced at (or above) the actuarially fair premium
and is demanded by the customers in absence of a second insurance plan. That is the decision
utility of buying this first insurance plan (weakly) exceeds the decision utility of remaining unin-
sured. Again, construct a second insurance plan like above by slightly lowering the coverage rate.
The difference in decision utility is, again, given by (11). Health plan 2 is preferred to plan 1
(and thus also to the outside option) if this difference is negative. The only difference to the
mandatory-insurance scenario are the attention parameters. With “no insurance” being an avail-
able alternative, there is an alternative which is “extreme” on many dimensions. The best option
in the premium dimension is now the option of no insurance, the worst option in the premium di-
mension is the first insurance plan. In the health dimensions for diseases ¢ € F' all options feature

the same consequences. Thus, these dimensions are neglected. In the health outcome dimensions
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for which both insurance plans provide access, h(i),i € A’, the two insurance plans are the best
and no insurance is the worst option. In the co-payment dimensions for diseases with affordable
treatment, c(i),i € F the best option is plan 1 (lowest co-payment) while the worst option is
no insurance (full payment). Finally, in the co-payment dimensions for diseases with treatments
which are unaffordable without insurance, ¢ € A’, the best option is no insurance (no expenditure)

and the worst is plan 2 (highest co-payment). The salience parameters are thus given by

my = max {0, 1 — k) / (v,(P = 0))},

M =0, Yh(i) i € F,

Mp(;) = Max {O, 1 - /fr(h(i))/(ﬂz‘thi)} , Vh(i) :i € A,

ey = max {0,1 — Ky /(0pmi(1 — (1 — a)ey)) }, Ve(i), i € F,
Mey = max {0, 1 — ke /(vpmi(1 — o/ = 0)e;)) b, Ve(i),i € A,

Me(;) = Max {O, 1 — Kyp(eqiy)/ (vpmi(1 — a0 — O)Cl))} Ve(i), i € A\A'.

Again, suppose a and o < « are such that A = A’. Then the second term in (11) vanishes. A
sufficient condition for (11) to be negative is again that m, = 1. It requires that p, > ), Vi €
F U A’. This condition is trivially satisfied for all ¢ € F, since for these Hei) = VpTiac; <
Vp D iepua @€ < v, P = p,. However, it is not clear whether p, > ey = v,mi(1 — o')c;, Vi € A
And even if this is the case, it is not guaranteed that m, > 0 as well. Thus, we need an additional
assumption for undercutting to be feasible. If v, P > max;c4 {mv,T;}, i.e. assumption 1 is satisfied
for plan 1, then g, > ppe) > pe), Vi € A* This again implies that the premium dimension
ranks first in the attention order, which means that 1 = m, > m.;) Vi € F U A’, so that (11) is

negative.

Again, we want to consider the case when any reduction in coverage entails a loss in access
A" C A, Yo/ < . That is, we assume the incumbent policy offers some coverage «(7) for some
i € F. Note a crucial difference to the setting with mandatory insurance. With the exception
of meq),i € A" all salience parameters, in particular m, and my;),7 € A, are independent of the
second health plan. Also, since we assumed in the beginning that the first health plan is demanded
in the absence of health plan 2, we know that my;) > 0 for some i € A. Also, even if we maintain

the assumption that v, P > max;e 4 m;v,T; such that the premium dimension receives full attention,

29The second inequality is a direct result of our assumption that v,T; > VpC Vi € F.
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we know that the access value of at least some diseases must be sufficiently large that, even when
underappreciated, make insurance desirable altogether. Thus there must exist some ¢ € A for
which the removal of access is sufficiently undesirable to make undercutting unfeasible. Yet, it
is not guaranteed that these are the ones which A’ lacks. There may be some diseases i € A
for which undercutting an incumbent policy with coverage «(i) is feasible, in particular if the
number of diseases covered |F'U A| is large. If an outside option is available the decision-maker
may considers health dimensions h(j) : j € A’ on which the two insurances do not differ. If he
happens to neglect exactly the health dimension h(i) : i € A\ A’ then the loss in access due to the
reduction of coverage slightly below «(i) remains unrecognized. Thus, if my;) = 0 for i € A\ A’

and if assumption 1 is satisfied for plan 1 and thus m, = 1, profitable undercutting is feasible.

Proof of Proposition 3

Denote by ¢ a/the dimension j € {p,c(i):i € F,h(i) : i € F'} for which p; > 0, yet m; = 0. If
1 # p, denote by ¢ the disease ¢ € I of which v is either a monetary or health consequence. Denote
by g € argmaxzeru(g, 1) one of the available alternatives with maximal utility in dimension .
Denote by g € argmingeru(g,1) one of the alternatives with minimal utility in dimension ..
Construct a plan g’ such that u(g',v) = u(g,) and u(¢', j) = u(g,j), Vj € B\y. More precisely,
if ¢ = p, set the price of g’ equal to the price of the most expensive plan available, g, and
set the levels of coverage o) equal to the levels of coverage «; of the cheapest plan available, g.
Alternatively, if ¢ # p construct ¢’ by equating the level of coverage for disease ¢ to the lowest
level of coverage for ¢ available (under g) while equating the price P’, and the levels of coverage
af,i € I\t to the levels provided by the plan g that offers highest coverage of «. It is easy to see
that extending I' by ¢’ does not change the attention allocation since the range of utility p; in
each dimension remains unchanged. It follows that dimension ¢ remains neglected if ¢’ is included
in the choice set. ¢’ is constructed to be equal to g in all dimensions but v, in which it is inferior,
hence g dominates ¢’. But since 1 is neglected by the decision-maker, he is indifferent between

these two alternatives.
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Proof of Corollary 1

The stated condition requires that there exists a dimension j € {p, c(i):ie€ Fh(i):i€ F}, call
it 7, in which an alternative ¢g* that would be chosen from I' holds an advantage over some other
available alternative, yet this advantage is neglected. In this case the dominated alternative ¢’
is constructed as in the proof of Proposition 3 by replacing g with ¢*. The newly constructed
alternative ¢’ will be dominated by ¢*, yet the decision-maker will be indifferent between g* and ¢'.
Since ¢g* is maximizing decision-utility among all alternatives from the choice set I', and, because
the attention allocation remains unchanged, also from the choice set I'U ¢/, it follows that ¢’ must
also maximize decision-utility among all alternatives from I'Ug’. Tt follows that the decision-maker

would be willing to choose ¢’ despite it being dominated.

Proof of Proposition 4

We consider insurance plans which fully pay the treatment cost for those diseases which they
cover. The difference between the decision utility of buying insurance covering the nonempty set of
diseases S and the decision utility of not buying insurance is then given by U(S ) =D icg Misbi —
mysvpP. mjg denotes the attention a dimension j receives when the choice set is given by
I'={(S,P),(0,0)}. b; denotes the benefit of of having insurance covering the full treatment cost
for disease i. That means, b; = m;c,c;, Vi € F and b; = mvgT;, Vi € F.30

Let W(S) = max {P U(S) > O} be the maximum willingness-to-pay for an insurance that fully
covers treatment costs of diseases ¢ € S. We make the following technical assumption. If p, =
[j,j # p, then r(p) > r(j). That is, if the premium dimension ties with another dimension, this
other dimension gains higher rank in the attention hierarchy. This assumption ensures that that
the maximum premium P : U > 0 always exists.

We now establish that W (S) = max {max;es b; /vy, >.,cq Misbi/v,} where m;g is the attention
parameter of dimension j if the attention rank rank of the premium is bound to be r(p) = 1, while
the remaining ranks are determined as usual according to p; > pjr = r(j) < r(j’).

It is easy to see that W (S) > max;eg b;/v,. Suppose not and consider P < max;egs b;/v, and let
J be disease ¢ € S with maximum expected benefit ;. Then p, < p; and thus m,s < m;g.

This suffices to let U(S) > 0. As this holds true for all levels of P < max;eg b;/v,, the premium

30As the two options only differ in either the health consequence or the monetary consequence in case of a disease,
we refrain from differentiating between subscripts c(¢) and h(¢) for the attention parameters m;.
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could be increased up to the amount max;cgb;/v, with U remaining strictly positive. Now, if

W(S) > max;eg b; /v, then the premium must rank first in the attention hierarchy as p, = v,P >

max;ecs b; = max;egt; and thereby mg, = 1. Then, from U = 0 one can easily verify that
1

W(S) = - Y ics Misb; must be true since m; g = m;g.

Next, we show that W(C) < W(A) + W(B) for any disjoint, nonempty sets of diseases A, B
and C = AU B.

First, suppose that W(C) = max;ec b;/v,. Then W(C) < max;ea b;/v, + max;ep bi/v, <
W(A) + W (B).
Second, suppose that W (C) = L >, m;cb;. Then

Up

W(C) < =3 abi+ S i sbs < W(A) + W(B). (12)
U ica i€B

The second inequality holds by definition of W(:). The first strict inequality is due to the fact
that adding further benefit dimensions to the choice problem can never increase the attention
rank of (and thus the attention attributed towards) the previous benefit dimensions. Moreover,
when “merging” two insurance plans into one comprehensive plan, some of the benefit dimensions
must lose rank as the attention hierarchy is strict. In contrast, as the willingness-to-pay for the
comprehensive insurance will be at least as high as the willingness-to-pay for each of the individual
insurances the premium dimension cannot lose rank through the merger.

We now show that at least one benefit dimension receives strictly less attention which implies the

- ZieA m; ab; and W(B) = % ZiEB m; gbi,

Up

first strict inequality in (12). First, suppose W (A) =
i.e. that the premium dimension ranks first for both insurance plans before the merger. Consider
for each of the two plans which are merged the benefit dimension ¢ which ranks highest in the
attention hierarchy. For both of these dimensions, call them a and b, it must be that m, 4 > 0
and mpp > 0. Otherwise, e.g. if m, 4 = 0, then izieA miab; = 0 # W(A). One of the
dimensions must lose rank through the merger since it cannot be that both maintain the rank
two as the attention hierarchy is strict. From the definition of the attention parameters m; it
is easy to see that: If (and only if) a dimension receives attention, i.e. m; > 0, then a loss in
rank implies a loss in attention (m;). Therefore, as both highest-ranking benefit dimensions were
considered before the merger and one of them loses rank, say a, it must be that this dimension

receives strictly less attention, so that m,c < mg, 4. As all benefit dimensions receive weakly less
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attention and there is at least one dimension that receives strictly less attention, it must be that
W(C) < - Xiea i abi + e M, pbi-

Consider, on the other hand, the cases in which W(A) = max;e4 b;/v,, or W(B) = max;cp b;/v,,
or both. W.l.o.g. suppose W(A) = max;ea b;/v, = b,v,, where we again call a the b;-maximal
disease in set A. Since we consider the case in which W (C') = i Y icc Micbi, we know that
dimension a ranks first in the attention hierarchy before the merger, while the premium ranks
first after the merger. Thus, dimension a must have lost rank through the merger, and since
Mma.a > 0, we know that this loss in rank was accompanied by a loss in attention m,. Again, since
all benefit dimensions receive weakly less attention and there is at least one which receives strictly
less attention, we can conclude that W (C) < % D iea Miabi + >, pm; gb;.

As we have shown that W(C') < W(A) + W(B) for arbitrary non-empty, disjoint sets A, B and

C = A U B, the proposition follows.

Proof of Proposition 5

Part 1. Suppose all firms offer the plan (S, P) with P >
i € F:i¢g S* Consider the following deviation by one firm: S’ = SU {i},P' = P + mc;.

e TiCi. Suppose there exists an
The choice set of the customers includes only these two plans as they have no outside option,
ie. I'={(5,P),S" P')}. The difference in decision utility is then given by m;mv,T; — m,mv,c;
which is strictly positive since p; = mvp1; > p, = mvpc; and therefore m; > mp.31 Thus the
deviating firm can capture the whole market. If P > Zies m;c; this suffices to make the deviation
profitable. If P = ) . o mc;, the deviation to (S’, P') would allow to capture the market, yet it
would result in zero profits. Note, however, that the difference in decision utility remains positive
if the deviating firm charges a price P” = P + m;c; + € for some small ¢ > 0. Thus the deviating
firm can capture the market and secure a strictly positive profit by deviating to (S’, P”). Since

offering (.S, P) results in zero profits, (S’, P”) constitutes a profitable deviation.

Part 2. Suppose all firms offer the plan (S, P) with P # Y . _cmic;. If P < ). _omc;, all
firms make negative profits. Deviating to (S, P’) with P' = . ¢ m;c; increases the profit of the
deviating firm. If P > .o mc;, there exist deviations to (S, P’) with P > P’ > .. mc; which

31Since we restrict firms either to fully cover or not to cover a disease, any two options can differ in at most one
dimension per disease. We therefore omit the distinction between h(i) and ¢(i) and write m, as the attention given
to the dimension that comprises the consequences which are conditional on having disease i. Further, since the
choice set is given by T' = {(5, P), S’, P')} throughout this proof we will omit the second subscript which identifies
the choice set.
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are strictly profitable. Any deviation to a premium P’ with P > P' > Y ._.mc; captures the

i€s
whole market. Since the two plans only differ in the premium, the premium difference is recognized
by the customers and they choose the cheaper plan, which is the plan of the deviating firm. Since
P' > % . ¢mc; the deviating firm makes positive profit. If P’ is sufficiently close to P, this profit

from deviation is higher than the profit from the shared market when offering (.S, P).

Part 3. Suppose all firms offer the plan (S5, P) with P > 3. . mc; and there exist at least
two diseases i,j € F which are covered: i,5 € S. Now consider the deviation (S’, P') with
S" = S\{i,j} and P" > P — m;¢c; — mjc;. The two options available to the customers differ in
three dimensions: the monetary consequences of disease ¢, those of disease j, and the premium.
The difference in decision utility between the first plan and the deviating plan is then given by
MivT;C; + Mjvpmic; — myvy(mic; + mc;). The difference across options is largest in the premium
dimension, hence m, = 1 > my, k = ¢, j. Thus, the deviating plan is preferred by the customers.
The deviating firm reaps the same profit per customer as when offering the plan (S, P), yet it

captures the whole market. Again, if P = > ._o m¢; the deviation to (S, P") would result in zero

ieS
profits. Then there exists a deviation to P” > P’ such that p, > p, k = 4, j still holds and the

deviating plan, which now reaps strictly positive profits, is still preferred by the customers.

Proof of Proposition 7

We will show that there do not exist deviation plans which - fairly priced- would be strictly
preferred to the plan (S, P) described above. This again implies that such plans would neither
be preferred at a higher price (which would be necessary for a positive profit), and could not be

profitable at a lower price.

Consider as deviation plan (S’, P') any set S’ C F, S" # S with P = Y icge mici- The difference

in decision utility between the incumbent and the deviation plan is given by

E [mLDbi — mppvpm-c,-] — E [mLDbi — manpmci]
1€5\S’ €S8\ S

We know that p, = v, - max{zies TiCis D iesy Wici} > o =b; > p; =b;, Vie S\S',je 5\
This implies that m, p = m, g = 1 and m; p = m; g, Vi € S. This again implies that the left

sum is nonnegative by the construction of S. Also, by the construction of S the right sum must
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be strictly negative, for if there existed an element i € S’\S for which m; pb; > 1 - m;c;, then

m; gb; > m, gm;c; where E = {(@, 0),(SUq, ZJESU{Z} mci)} must hold for this element as well.

Suppose S'NF # (. The difference in decision utility between the incumbent and the deviation
plan is given by

Z [m;, pb; — my, pv,mic] — Z [m; pb; — my, pvpmic] — Z [m; pb; — my, p,mic] .
€S\’ i€S/\(FUS) i€SNF
Since p, = v, - max{ziesmci,zies, 7TZ'CZ'} > b >b; > b, Vie S\Y,j € S\FUS,keF, we
know that m, g = m,p =1 and m; g = m; p, Vi € S\S". Hence the first sum is positive by the
construction of S. Similarly, m; g = m; p, Vi € S'"\(F U S), so the second sum must be negative
by the construction of S. Finally, since p; = b, < p,, and b; = m;c; for all i € "' N F we know
that the last sum is negative. We conclude the the utility difference is negative, so customers will

prefer the incumbent plan.

Finally, since m,p = 1 and P = ) . mc; there exists neither an incentive to decrease or

i€s
increase the premium given coverage for S is offered. We conclude that there exists no profitable

deviation.
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