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Abstract

This study analyzes the effect of the content of report cards on the optimal incentivized
payment for physicians. Our analysis assumes that report card disclosure builds a reputation
regarding physicians’ ability among patients who do not have the expertise to know better.
Furthermore, we assume that the insurer designs a payment scheme that designates high-ability
physicians to provide advanced treatment and low-ability physicians to provide a conventional
treatment. We compare the benchmark (no disclosure) with two disclosure policies: detailed,
where patients can recognize what service was provided and the outcome of the advanced
treatment for all physicians, and limited, where patients can distinguish only physicians who
provided the advanced treatment successfully. Our analysis shows that detailed disclosure
requires a higher expected payment than the benchmark, and the insurer can save it by limiting
the informativeness of the report. Intuitively, detailed disclosure conveys physician type more
precisely, and the insurer must pay an additional wage for the conventional treatment provided
by low-ability physicians. Our result implies that incentivization by non-monetary method
(report card) and monetary method (pay-for-performance) may work in both complement and
substitute.
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1 Introduction

Pay-for-performance schemes have been in existence in healthcare markets to incentivize service
providers for decades. However, recent large-scale empirical studies have pointed out that such
monetary incentives by regulatory authorities have no significant effects, since the report card
disclosure system was introduced and has become mandatory in many regions and cases (James,
2012). The report card leads patients to form a perception about the providers’ ability and thus
reputation; it also stimulates providers to exert an effort. This phenomenon implies that report
card disclosure and pay-for-performance may play substitutive roles. This study analyzes how
performance report disclosure and content design affect the healthcare payment system.

The disclosure of hospital report cards began in 1989 for cardiovascular surgery in New York
State hospitals and has since spread rapidly outside of the state and worldwide. Proponents of
report card disclosure argue that it reinforces the incentivization of hospitals and physicians so that
they would provide higher-quality healthcare services more positively. On the flip side, as oppo-
nents point out, report card disclosure increases the dumping of high-severity patients.! Similarly,
Narins et al. (2005) and Joynt et al. (2012) find that disclosure of performance reports increases
the cases of withdrawal of advanced treatment for high-severity patients to avoid a bad reputation
by failure. This happens because performance reports contain verifiable information, such as 30-
day mortality and readmission rates. By contrast, the dumped patients’ volume and severity are
not verifiable or even non-observable. Therefore, healthcare providers can manipulate report cards
by strategically dumping patients or withdrawing advantageous treatment (Mak, 2017). There-
fore, when the regulator discloses provider performance in the report card, providers may need
additional payments for advanced treatment in view of their financial loss due to their injured
reputation in treating high-severity patients.

Another possible problem is physicians’ excessive risk-taking due to performance disclosure.
In the literature on organizational economics, it is known that agents’ reputation-concerned pref-
erences distort their task choices to declare that they provide challenging services beyond their
competencies (Chen, 2015); therefore, the regulator needs adjustment for healthcare payment in

consideration of avoidance of the physicians’ reckless behavior. In other words, given the re-

"Dranove et al. (2003) show empirically that the disclosure of performance reports in New York State resulted in
out-of-state transfers of high-severity patients.



port card disclosure policy, additional reimbursement is possibly necessary for conventional treat-
ment outside disclosure subjects. Thus, report cards cannot always be complementary to pay-
for-performance, and sometimes, report card disclosure may require additional reimbursement for
physicians. This study examines how report cards change the healthcare payment system with
appropriate incentives.

An important discussion in the healthcare market on the report card relates to how detailed
it should be. Brook et al. (2002) point out that consumers, as potential patients, need help to
understand the contents of the report card, and they cannot utilize the report card as a reference in
selecting a hospital (see also Marshall et al., 2003). Therefore, they concluded that it is necessary to
improve the readability and clarity of the report by, for example, reducing some information on the
card. From the perspective of economic theory, a reduction and abstraction of information on the
report card may change the patient’s belief in the providers’ ability. Moreover, this change triggers
a metamorphosis in physicians’ strategic behavior. Policymakers, especially those profoundly
concerned with the reduction in healthcare payments, must consider how to design the report card
content while considering the effect of their strategic environment change.

To study these issues, we develop a principal-agent model wherein the principal is an insurer,
and the agent is a physician. The insurer does not know the physician’s abilities and offers a
healthcare payment contract. We consider an environment where two treatment methods exist for
a specific disease: conventional and advanced. In the model, the physician can always provide
the conventional treatment, which brings an inevitable outcome to patients independent of the
physician’s ability; however, the advanced is not so easy and requires some specialized equipment.
We assume that the physician cannot always provide it due to the lack of such equipment, and that
the treatment outcome varies depending on the physician’s ability. The low-ability physician is
more likely to fail the treatment than the high-ability physician. For such cases, the insurer designs
the wage contract for minimizing payment within the task allocation constraint such that advanced
treatment is performed only by the high-ability physician and conventional treatment is performed
by the low-ability physician. Under such circumstances, we compare the insurer’s payment for two
disclosure policies: 1) detailed and 1i) limited. Under detailed disclosure, the insurer discloses the
physician’s treatment choice and outcome, even if the physician fails in the advanced treatment.

Under limited disclosure, the insurer issues the report card so that patients can distinguish only



the physician who successfully provided the advanced treatment from the physician with other
outcomes (failed in the advanced and provided the conventional treatment).

Through the analysis, we show that, compared to no disclosure, detailed disclosure requires
a higher payment for conventional treatment, while there is no change in payment for advanced
treatment. Additionally, limited disclosure saves the payment for the advanced treatment, and the
conventional treatment remains the same as under no disclosure. The mechanism behind this re-
sult is that the report card damages the reputation of the low-ability physician but helps to build
the reputation of the high-ability physician. The former effect increases the optimal wage for the
conventional treatment, and the latter decreases it for the advanced treatment. Moreover, consid-
ering treatment allocation, increasing payment for one treatment requires additional payment for
the other. Detailed disclosure depicts the physician type precisely so that the low-ability physician
is incentivized to challenge the advanced treatment to avoid reputation damage via report card if
there is no monetary compensation for the conventional treatment. Then, we find that the insurer
needs to pay some additional reward for the conventional payment. This effect offsets the payment
saving effect for the advanced treatment by the report card.

By contrast, limited disclosure, which conveys the physicians’ ability relatively more vaguely,
eases the reputational damage to the low-ability physician by report card. It makes the advanced
treatment less attractive to the low-ability physician since they are likely to fail the treatment.
Then, the insurer need not make an additional payment for a conventional treatment and can save
the payment for an advanced treatment. Our results suggest that the pay-for-performance scheme
and report card policy work together in a complementary or substitutive manner, depending on the
report card’s information content. We conclude that the insurer must pay attention to how detailed
the report card information is.

This study considers that report card disclosure builds the reputation of physicians and their
ability and affects their treatment method choice. In this sense, our research closely relates to
the literature on the reputation concern model presented by Holmstrom (1999), which analyzes
an environment wherein agents who do not know their ability underinvest in risky projects. In
addition, Chen (2015) find that agents’ knowledge of their ability leads to an excessively high
investment in risky projects. Moreover, Fu and Li (2014) analyze the case in which politicians

(as agents of citizens) can implement reforms concerning the reputation of their abilities. Their



study shows the existence of a semi-separating equilibrium such that low-ability politicians may
implement reforms, which is a socially undesirable situation to mimic a high-ability one. Our
research has two key differences from these studies. First, the principal can control the agent’s
reputation by changing the report card content, and we analyze how the insurer should design the
report card content to minimize the healthcare payment within the task allocation constraint. We
reflect on the modeling that, especially in the healthcare market, consumers usually cannot acquire
aggregative information about physicians’ outcomes without any report card due to their lack of
expertise. Second, we focus on how the insurer designs the healthcare payment contract to induce
the physicians (agents) to provide the desired treatment. We discuss how the report card content
that builds the agent’s reputation should be designed to account for these.

Some studies have also discussed how information design affects an agent’s reputation. For ex-
ample, Rodiana (2020) explores an environment wherein the principal can manipulate the output,
which helps develop agents’ reputation based on their ability. In addition, Mak (2017) compares
report card disclosure policies and concludes that a statistically adjusted report card triggers more
patient dumping than a non-adjusted one. Our study is closely related to these studies, as it consid-
ers that the principal can manipulate the contents of the report card for the sake of the physicians’
reputation. However, our study examines the physician’s treatment selection and analyzes the

incentive design to achieve appropriate task allocation, which the previous studies do not consider.

2 The Model

Consider an environment where an insurer is a principal and a physician is an agent. They are
risk-neutral, and the utility of the outside option is normalized to zero. The physician has high
ability (i = H) with probability g € (0, 1) and low ability (i = L) with probability 1 — ¢ (hereafter,
we refer to the former as H-type, and the latter as L-type) The physician-type ratio is common
knowledge, but the individual ability is private information. We assume two treatment methods
(t) for a given disease: conventional (r = t°) and advanced (¢+ = *). Conventional treatment
consistently brings a certain therapeutic outcome regardless of the physician’s ability; however,
the result of an advanced treatment #“ is uncertain and depends on the physician’s competence.

Specifically, the advanced treatment’s probability of success is given as p; with 0 < p; < py < 1.



For notational convenience, let us define 7 as the outcome for a patient treated by the physician;
T =3s,7 = f,and T = ¢ denote the success of the advanced treatment, failure of the advanced
treatment, and provision of the conventional treatment, respectively.

We further assume an uncertainty regarding the executability of the advanced treatment. The
physician cannot provide treatment if a patient’s disease does not match the equipment the hospital
already has because advanced treatments often require special equipment or facilities, not just the
physician’s ability. However, they can reduce this uncertainty by investing in such equipment.
Thus, we assume that advanced treatment #“ can be executable with probability 6 € (0, 1), which
can be increased to 6 € (6, 1) by investment at cost K > 0.

Next, we define the physician’s payoff function as follows:
u:=w;+r(@) —ak,

where w, represents the healthcare expenditure paid for by the insurer for outcome 7. r(¢) is the
benefit to the physician owing to their reputation. ¢ € (0, 1) is the probability that the public
assumes the physician has high ability. Naturally, being perceived as a H-type physician brings
utility, such as self-satisfaction and future patient growth; then, we assume 7'(-) > 0. Finally,
a is an indicator function; if the physician invests in executing the advanced treatment, @ = 1;
otherwise, a = 0.

We assume that the insurer is a public organization, and its objective considers both the patient’s

benefit and loss of the healthcare payment. We define the insurer’s expected payoff as follows:
(1) — wi,

where 7;(¢) is the patient’s expected utility receiving treatment ¢ by the type-i physician. Concretely,
m(t*) = pin(s) + (1 — p)n(f), and 7;(t) = n(c), where n(7) is the patients’ utility by outcome 7. To

restrict our attention to an interesting case, we assume the following:
Assumption 1.
7_1'H(la) >> JTI'H(IC), 7_TL(IC) >> ﬁL(la).

This assumption is satisfied when the following two conditions hold: 1) py is high enough and

pr is low enough, and 2) the damage caused by the failure of ¢ is sufficiently significant compared
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to the benefit of 7. This means that an H-type physician’s choice of * and the L-type physician’s
choice of ¢° greatly benefit the patients. This assumption ensures that the insurer’s objective is to
minimize healthcare expenditure under the task allocation constraint so that the H-type physician
executes the advanced treatment and the L-type physician executes the conventional treatment.?

The insurer additionally designs the content of the report card. This study compares two disclo-
sure policies: detailed (Q2 = d) and limited (€2 = [). For the detailed disclosure, the insurer reveals
any outcome by the physician; that is, the patient can identify whether the treatment performed by
the physician was 4, ¢/, or ¢ through the report card. The limited disclosure policy is that the in-
surer selects only the physician with the most favorable outcome #°, and omits the others (outcome
t/ and £°). Then, the patients can distinguish between the physician with outcome #° and others
but cannot between physicians with #/ and 7. Therefore, the report card under limited disclosure
is less informative than under detailed. However, from the physician’s perspective, limited disclo-
sure helps them to hide their ability type, which is beneficial for the L-type physician. Finally, the
benchmark is the no-disclosure policy (€2 = n) under which the insurer does not issue any report
on the physician’s outcome, and the patients cannot conjecture about the physician’s ability.> For
the analysis, we define ¢ as the probability that the patients perceived the physician with high
ability if the outcome is 7 under the disclosure policy Q.

We additionally assume that the information on the outcome 7 is verifiable, but consumers
cannot observe so without the insurer’s report card. This assumption reflects that the insurer can
gather and interpret the outcome, whereas the consumer cannot due to lack of expertise and ability.
This assumption allows us to consider that the wage contract is conditional on outcome 7, and we
denote the wages for the physician with outcome 7 under disclosure policy Q as w2 Finally, we
assume the insurer must consider the limited liability constraint of the physician such that w$* > 0
for any 7 = {s, f,c} and Q = {d, [, n}.

The timing of the game is as follows:

1. The insurer decides the disclosure policy, €2, and offers wage contract {w?, W?, w?}.

2Considering healthcare markets, it is conceivable that the payer wants to reduce healthcare payments. However,
they also desire a highly skilled physician to perform a harsh but beneficial-for-patient surgery (e.g., endoscopic
sur%ery) and require a low-ability physician to perform a more uncomplicated technique (e.g., laparotomy).

We can conceive other disclosure patterns that distinguish physicians who executed the conventional treatment
or failed the advanced treatment. However, these patterns are equivalent to the detailed disclosure; otherwise, they
require an increased expected payment.



2. The physician decides on the facility investment 6.

3. If advanced treatment becomes executable, the physician decides which treatment to execute.

If not, the physician executes the conventional treatment.

4. The outcome is realized, and a report card is issued based on the disclosure policy. In
addition, the insurer pays for the healthcare expenditure to the physician based on the wage

contract.

3 Analysis

The insurer must establish two constraints on the wages. The first is an incentive constraint on
investment. The optimal wage must satisfy the following constraint to induce the H-type physician

to invest for an increase in the feasibility of the advanced treatment.

AO(pulws + r(@D] + (1 = p)Iwg + r(¢)] - W + r(g)) 2 K, (1)

where AG =6 -6 > 0.
The second constraint is the task choice constraint. The optimal wage must satisfy the follow-

ing constraint to induce the H-type physician to execute the advanced treatment.

palws + r(@D] + (1 = p)w + r(@D] = w + r(gf). )

Moreover, we must consider a constraint wherein L-type physician executes the conventional treat-

ment as follows:

W2+ (02 = pw® + 1] + (1 = pw? + r(gD]. 3)

Since we have already assumed that the physician is risk-neutral and the wage contract must be
under limited liability, the optimal wage for the failure of the advanced treatment is zero, indepen-
dent of the disclosure policy (w§2 = 0 for any Q = {n,d,[}). We find that (1) always satisfies (2).

Then, the binding constraints for the optimal wage are (1) and (3). By solving these constraints,



we obtain the optimal wage as follows:

K
wi = —r(@) + r(¢}) + AOAp’ 4)

LK
AOAp’

we = (@) - r(¢) + (5)

where Ap = py — pr > 0. Referring to (4) and (5), we find that making a difference in the
reputational utility for outcome 7 affects the optimal wage. In the next section, we compare the

reputational utility of each disclosure policy with the accompanying optimal wage.

4 Disclosure Policy and Optimal Wage

This section derives the optimal wage under each disclosure policy and investigates how the dis-

closure changes wages.

No disclosure (Benchmark; Q = n) Under no-disclosure, the insurer does not issue any report
card. Therefore, the consumer’s belief in the physician’s ability is not updated independently of

the outcome, and

gs=9¢r=¢.=¢q
holds. By substituting the above equation into (4) and (5), we obtain the optimal wage as follows:
Lemma 1.

K _ pLK

' 7

Ws = aeap e T neap

Detailed disclosure (2 = d) Under the detailed disclosure policy, the insurer issues the report
card containing the physician’s complete information regarding the outcome. Note that (2) and
(3) ensure that all physicians that provided the advanced treatment are of H type, regardless of
success or failure. Moreover, the report card indicating that the physician provided the conventional

treatment shows that the physician was a L-type physician or a H-type physician but failed to



execute the advanced treatment. Therefore, the consumer’s updated belief in the physician’s ability

is:

TRl N
O T A

By substituting the belief into (4) and (5), we obtain the optimal wage under detailed disclosure as:
Lemma 2.

«_ K «_ DK
wi=— wi=
' AOApT ¢ AOAp

+[r(1) = r(¢H)].

Limited disclosure (2 = /) Under the limited disclosure policy, the insurer issues a report card
highlighting only the physician with outcome success s. Then, consumers cannot distinguish be-
tween physicians with outcomes f and c¢. Thus, the following physicians cannot be determined:
the H-type physician who failed in the advanced treatmentgf(1 — py), H-type physicians who in-
vested in but failed to execute the advanced treatment g(1 — 6), and the L-type physician (1 — g).
Therefore, the consumer’s updated belief about the physician’s ability is as follows:

b=ty =g = AP A0y (©)

glo(l —pr) + (1 =]+ (1 - ¢q)

By substituting the updated belief into (4) and (5), we obtain the optimal wage under the limited

disclosure policy as follows:

Lemma 3.

K pLK
L= (1) - ()], Wl = D
Ws = 29 Ap [r(1) = r(@)], w, AOAp

We obtain the following result by comparing the optimal wage for each disclosure policy sum-

marized in Lemma 1 to 3:

o no_— ,d ! d no— .l
Proposition 1. w! = wS > w,, wi >w! =w_.

As (5) shows, the insurer must pay an additional wage for the conventional treatment for the
detailed disclosure. This is because performing the conventional treatment means the provider
is more likely to be of L-type, damaging the physician’s reputation. Additionally, the physician

who provided the advanced treatment can be certainly interpreted as H-type by the task allocation
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constraint, even with a failure outcome. Therefore, the L-type physician is strongly incentivized
to mimic the H-type physician by performing advanced treatment regardless of success or failure.
Consequently, the insurer needs an additional payment for the conventional treatment so that the
L-type physician can provide it. However, we find that no monetary compensation is needed
for limited disclosure. Intuitively, the physician who provided the conventional treatment is less
perceived as L-type under the limited disclosure than under the detailed (¢! > ¢¢), and the damage
by the report card is lessened. Moreover, the physician must succeed in the advanced treatment
to be perceived certainly as H-type, and simply providing the advanced treatment is not enough.
Then, the L-type is not incentivized to provide the advanced treatment and stays on to provide the
conventional treatment without monetary compensation.

For advanced treatment, the report card has two effects on the payment. Under the first, the
payment-saving effect, the report card reduces the expected payment since ¢\ = ¢’f =¢! = 1.
The reputational benefit incentivizes the H-type physician instead of the monetary one. Note that
limited disclosure gives the physician a risk that it is not conceived as H-type in case of failure,
while it can be reported surely as H-type under detailed disclosure. Therefore, due to this effect,
the insurer can reduce w* more under detailed disclosure policy than under limited disclosure.

The second effect is the task-allocation effect: w changes w*?. Even considering reputational
utility, the H-type physician would provide the conventional treatment if w** is high enough. To
ensure task allocation, the insurer must increase w** in proportion to the increase in 2. Combining
the effects, we can conclude that the latter effect offsets the former under detailed disclosure, while
the former effect continues under limited disclosure.

The report cards can incentivize physicians to provide advanced treatments without monetary
burden to the insurers. Our results additionally highlight the importance of the information on the
report cards. Since the detailed information clears the competence of low-ability physicians, the
reputational damage by the report card is severe. However, they can compensate for the damage
by challenging to provide treatments beyond their competence. Given the physicians’ ambition
to mimic high ability, insurers must make the extra payment for conventional treatment, which
leads to increasing payment for advanced treatment. Therefore, we must consider an information
disclosure policy that makes the low-ability physicians’ ability ambiguous for healthcare payment

reduction. Moreover, such disclosure policy can make them give up mimicking high-ability physi-
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cians. Consequently, the insurers can save the payment for both the conventional and the advanced

treatments.

S5 Extension 1: Ex-Ante Effort by Physicians

In the baseline model, we have assumed that the physician’s ability is fixed. However, in practice,
its competence can be developed with effort, such as investment in human capital. Ex-ante invest-
ment by physicians is particularly desirable for patients as it leads to the diffusion of advanced
treatment. In this sense, analyzing how the report card changes a physician’s incentive to invest in
human capital is meaningful. This section examines the effect of changes in the disclosure policy
of report cards on the ex-ante investment level.

We assume that the physician can be an H-type physician with probability g at cost C(q), where
C’(g) > 0 and C”(g) > 0. Subsequently, the physician’s expected payoff under disclosure policy Q

is:

u = [Apulw? + @D + (1 = pr@D) + (1 = DHIWE + (¢ - K|

+(1 = @Iw + rgH] - C(g).

By substituting the optimal wage (w$* and w) and equilibrium belief of consumers (¢%) in each

12



disclosure policy, we obtain the following expected payoft.

n __ N K _ Ny PLK _
u'=gq Q(I’H[AQAP +r(ig|+1 pH)r(q))+(1 9)[A9Ap +r(q)] K]
prK
+(-q) [AHAp +r(@)|—C()
= [¢Opy + (1 — gO)p.] v gK + r(q) — C(q), (7)
_ K _ K
u' =q e(pH [ poay TrO[ (- pH)ru)) +(1- 9)( AP;AP +[r(1) = r(¢H] + r(¢?)) ~ K]
+(1-gq) [ A"QAI; + [r(1) = r(g)] + r(¢5>] - C(g)
= [¢Opy + (1 —qé)pL]MAp —gK +r(1) - C(g), (8)
u'=q|0 k__ [r(1) = r(¢H] + r(D)| + (1 = p)r(g)) | + (1 — 6) Pk +r(¢)|- K
—7\PH Agap P AGAp
— pLK ! —
+(-9q) [MAP +r(¢ )] C(q)
_ _ K
= lgOpu + (1 = gO)pL] Ay~ gK + r(¢") — C(g). )
Under the no-disclosure policy, the insurer pays as w/; = FKAp and w! = APHLAK[) . Once the report card

is disclosed, the wages are adjusted along the incentive constraints since the physician loses or
earns reputational utility. Concretely, the insurer must increase the payment for the conventional
treatment by (1) — r(¢¢) since the L-type physician loses reputational utility under the disclosure
policy d. Furthermore, the insurer can save the payment for the advanced treatment by r(1) — r(¢')
since the H-type physician earns reputational utility under the disclosure policy /. As a result, the
expected monetary factor is identical across the disclosure policies (the first term and the second
term are identical between (7), (8), and (9)). Moreover, the expected reputational factor for each
outcome is identical under the same disclosure policy (therefore, the coefficient of the third term
in (7), (8), and (9) is one).
Next, the physician’s optimization problem is as follows:

max l/lQ.
q

Furthermore, we obtain the first-order conditions for each disclosure policy as follows:

13



No disclosure (Q2 = n):

0K
— —-K+7(¢)=C'(¢").
N r'() =C(q")
Detailed disclosure (Q2 = d):
0K
— - K=C(g".
A (q)
Limited disclosure (Q = [):
6K a¢! .
— —-K+7()— =C'(q).
A r() 9 (q)
Here, 2 = 1=0p1 > > (. By comparing the left-hand side of the first-order conditions,

> dg T [ql0(1-pm)+(1-6)]+(1-g)]

we obtain the following relations for the ex-ante effort ¢ under the disclosure policy Q.

Proposition 2.

min{q", ¢'} > ¢

As mentioned, the monetary factor is identical between disclosure policies, but the reputational
factor is not. For detailed disclosure, the ex-ante effort by the physician is less beneficial since the
wages for the conventional treatment w¢ is compensated with (1) as a reference, which is constant
and independent of g. Put differently, the effort will be meaningless for the physician who fails
to be H-type and will provide the conventional treatment. Conversely, for limited disclosure, the
increase in the H-type physician ratio is beneficial even for the L-type type physician as (6) depicts.
In summary, detailed disclosure is disadvantageous from the perspective of payment reduction and

the physician’s human resource accumulation.

6 Extension 2: Multiple Patients

In the previous sections, we analyzed the institutional design of disclosing the report card for a
single patient to show that detailed information leads to higher healthcare expenditure. We now
extend the analysis to consider multiple patient visits and, consequently, variations in the limited
disclosure policy. For instance, the insurer issues the report card, highlighting the physician who

successfully provided advanced treatment for all or a section of patients.

14



6.1 The model

Consider the simplest environment where two patients visit the physician. We assume that the
patients are homogeneous and the physician does not change the treatment between patients. Under
this assumption, there can be four outcomes: success with two patients (7 = s), success with only
one patient (t = sf), failure with two patients (v = f) in advanced treatment, and conventional
treatment provided for two patients (7 = ¢). The limited disclosure policy can be further divided
into two categories, the first allowing patients to identify whether the physician succeeds with at
least one patient (2 = /), and the second allowing consumers to identify whether the physician

succeeds for two patients (QQ = ).

6.2 Analysis

We still put Assumption 1 in this extension analysis. Therefore, we must consider the incentive
constraints that prompt the H-type physician to invest and the L-type physician to provide the

conventional treatment as follows:

AO(p W + (D] + 2pu(1 — p)wsy + r(@i)] + (1 = pu)’[w§ + r(@H] — W + rgH)]) = ®D)

we + r(¢) 2 prIws + r(¢D)] + 2pL(1 = pp)wey + r(@)] + (1 = p)*[w + r(¢7011)

Since the physician is risk-neutral and faces limited liability, it is optimal to set the wage as wgc =
wi} = 0. Moreover, by solving (10) and (11) we obtain the wages w** and w* as follows:
Wl = —r(@®) + 2(1 - )r(¢g) - (1 - L) D) + (12)
' ’ PH * PL o DPH *+ DL 777 AOAP’
2pupL P+ pL—2pupL K
Q Q Q Q L
wo = r(dsr) + r@y) —r( @) + —» (13)
Pu t PL i H+ PL o5 ¢ ABAP

where AP = p?, — p? > 0.

6.3 Optimal wage contract

We now derive and compare the optimal wage contract under each disclosure policy.

15



No disclosure (2 = n) and detailed disclosure (Q2 = d) Under the no-disclosure policy, there is

no update about the consumers’ belief in the physician’s ability for any outcome, as follows:
Po=¢y=d;=0d:=q
By substituting this belief into (12) and (13), we obtain the wages as
_ K . Pk
= SWh = .
Y AOAP ¢ AGAP

Next, we derive wages under detailed disclosure (2 = d). As in the baseline model, the

w

physician who provided the advanced treatment is H-type, independent of the outcome. Therefore,

the beliefs updated by the report are

P a 0 q(1-0)
¢s =y =0y =1 ¢C_q(1—é)+(1—q)'

By substituting the beliefs into (12) and (13), we obtain the optimal wages as follows:
Wi = K Wi = piK
S ABAP’ ¢ ABAP

+[r(1) + r(¢H)].

Limited disclosure policy (2 = /1, ;) Under limited disclosure, consumers’ beliefs regarding
the physician who failed with only one patient differ for Q = [/, and Q = L,. In Q = [; policy,
the physician who performed the advanced treatment on one patient but failed, is undoubtedly

perceived as the H-type physician. Then, we obtain

_ ) _
ho— gh _ 1, b gh — ql6(1 - pu) +(_1 -0)] = g
b =0y =107 =0 qlé(l — pp)* + (1 = 9)] + (1 - q) ¢

For Q = [, policy, the physician who failed with only one patient cannot be distinguished as an

L-type or H-type physician. Therefore, consumers’ beliefs are as follows:

[6(1 - p3) + (1 - 8)]
b gh =gk =g = _ 4 w4 = g
= LOy =05 =0 qlé(1 = p2) + (1 =) + (1 - q) ¢

By substituting the updated belief, we obtain the optimal wage for limited disclosure as

K 2

I — _ -1 1) - L
K 2

ho_ Pr PHPL 1 — I

K
L > _ I
w. = p%K

< AOAP

We compare the wage schemes and obtain the following relations:
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Proposition 3. max{w", w?

2[r(1)-r(¢')]
2r(1)-r(¢'2)-r(¢'1)"

b < wd = w

in addition, w? > w' if and only if py + pr <

.
s’

Moreover, W = w2 < wh < w? holds for any 0 < p; < py < 1.

Regarding w, detailed disclosure requires a high wage for the conventional treatment to pre-
vent the L-type physician from providing an advanced treatment because the report card strongly
damages the physician’s reputation, as in the baseline model. Conversely, a more ambiguous report
eases the damage caused by the report card since the consumers cannot distinguish the physician
who performed the advanced in failed or the conventional provided.

For w, the effects of the report card are similar to the baseline model: payment-saving and

d

N

task-allocation effects. The insurer cannot reduce w¢ compared to the benchmark under detailed
disclosure because the payment-saving effect completely offsets the task-allocation one, while the
insurer can save w for the two limited disclosure policies. Compared to the limited disclosure
policies, we find that there exists a case where wi < wh. Intuitively, the physician can be perceived
as H-type with higher probability under /; policy than under /, policy. Then, the insurer enormously
benefits from the payment-saving effect by choosing /;. However, this is possible only when the
H-type physician is more likely to obtain the outcome s f than the L-type physician, that is, py + pr.
is low enough. Otherwise, /; policy requires the increase of w' and w!' to allocate the tasks, which

is not optimal in minimizing the payment.

7 Conclusion

This study examines how the optimal reimbursement system changes depending on the complete-
ness of the report cards in the healthcare market. It reveals that limited information disclosure
lowers insurance reimbursement. This result suggests that abstracted report card disclosure, cur-
rently the subject of intense debate, is desirable for reducing reimbursement.

Future extension studies may consider the following issues. First, they may examine optimal
contracting in the case of multiple procedures. Typically, multiple treatments are available for
a particular disease. Because the difficulty level of each treatment is different, the question of
which treatment should be assigned to the L-type physician is also critical. The second issue to be
considered is the reimbursement system when task allocation deviates from the first-best. In this

study, we consider the first-best task allocation for the primary insurer. However, increasing the
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reimbursement for this task allocation is necessary because a trade-off between task allocation and

reimbursement is implied. Allowing task distortion may reduce fees.
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