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Abstract

Many actions of insurance companies are subject to a simple regulatory approval or disapproval.
Typically, the company asking for approval does not have to pay a fee in order to have the regulator
consider their proposal. Furthermore, if the proposal is accepted, the insurance company would
not be entitled to any rebate of this fee if one were charged. This paper shows that neither of these
features is optimal. If insurance companies have private information about the effects of their
proposal, then the regulator can harness some of this private information if it requires a (possible
substantial) fee for consideration of the proposal and promises to refund all or more than all of the
fee back to the insurance company if the proposal is approved. In fact, if there is no limit on the
size of the filing fee, then the regulator can induce the company to almost never file a proposal that
reduces social welfare and therefore can almost always approve any proposal that is filed. If there
is a limit on the size of the fee, then the use of refundable filing fees increases social welfare but

does not achieve the first best.



1 Introduction

Insurance companies frequently must obtain regulatory approval for many actions they undertake.
For example, insurance rates and policy forms are subject to regulatory approval in nearly all states;
if an insurer wants to change its rates or introduce a new product, it usually needs regulatory
approval; insurance companies investment strategies also can be subject to regulatory scrutiny if
the regulators view them as not ”sensible”; and, of course, mergers between insurance companies
must be approved before they can be completed (Klein 1995). In most cases, the regulator does
not charge the company a fee to submit its proposal for consideration. In the rare cases in which
this does occur, the fee is typically not substantial. Furthermore, the insurance company is never
entitled to any rebate on a filing fee (if one exists at all) if the regulator approves the proposal.
This paper shows that none of these features of insurance regulation is generally optimal.

In any of the situations in which an insurance company is submitting a proposal for regulatory
approval, the company will likely have better information about the regulation’s consequences
than will the regulator herself. If an insurance company asks for a rate increase or decrease,
the desirability of this change will depend on the demand for the insurance product, the financial
condition of the insurance company, and the degree of competition with other insurance companies.
These are all facts the company itself is likely to have superior information about than the regulator.
Similarly, since the company has done research on the likely effects of a new product it might offer, a
merger,or its investment strategy, it will usually have superior information about the consequences
of these actions than will the regulator.

Unfortunately, because the insurance company and the regulator often have at least somewhat
opposing interests, the regulator cannot simply rely on the insurance company to truthfully report
its information or to only submit a proposal in states of the world in which it knows the regulator
would want to approve that proposal.! Instead, the regulator must typically rely on its own, less
accurate, signals about the state of the world to determine whether or not to approve the company’s
proposal. In this paper, I show that despite a conflict of interest between the insurance company
and the regulator, it is possible to use filing fees (fees for submitting a proposal) or refundable

filing fees (filing fees for which some fraction, possibly exceeding one, of the fee is refunded is the

'In some cases, the regulator can rely on the market to discipline the insurance company. But, the existence of
regulation in the first place suggests that the market itself will not guarantee efficient outcomes. This could be due
to lack of competition, asymmetric information, or solvency concerns. Furthermore, one can think of the market
response as one of the part of the information the company knows better than the regulator.



regulator approves the proposal) to partially or completely harness the private information of the
insurance company about the state of the world to improve the regulator’s decision-making.?

In special cases, the use of (possibly negative) filing fees alone can achieve the first best—the
proposal is submitted and approved if and only if it increases social welfare. In other cases, the
use of refundable filing fees can improve the regulator’s decision-making even if it cannot achieve
the first best. If, however, there are no constraints on the size of the filing fee or the degree
of refundability, even in these cases one can get arbitrarily close to the first best.?> Whether
filing fees alone can achieve the first best depends on the degree of payoff alignment between the
insurance company and the regulator. If insurance company’s payoff from the proposal in all
states in which the proposal increases social welfare is greater than its payoff from the proposal in
all states in which the proposal decreases social welfare, a filing fee (or subsidy) can guarantee that
the insurance company’s payoff is positive if and only if the proposal increases social welfare. In
this (easy) case, all the regulator need do is charge the appropriate filing fee (or subsidy) and then
approve any proposal the insurance company submits.

If the payoff alignment between the insurance company and the regulator is worse, so that the
insurance company’s payoff in some states that decrease social welfare is greater than its payoff
in some states that increase social welfare, then filing fees alone cannot induce the company to
submit the proposal if and only if it increases social welfare. In these cases, the regulator must
make at least some use of her imperfect signals of the state of the world. That said, by making
the filing fee refundable upon approval, the regulator can increase the difference in the company’s
payoff between approval and disapproval. The larger is this difference, the more the company only
wants to submit its proposal in states in which approval is most likely. As long as the regulator’s
signals are of any value, this will be in states in which the proposal increases social welfare. As
a result, the use of refundable filing fees can reduce the probability that the insurance company
submits the proposal in states in which doing so reduces social welfare. Of course, in equilibrium

the probability the company submits the proposal in welfare-reducing states can never be zero or

2If the insurance company is a repeat player with the regulator, it may be able to develop a reputation for only
submitting reasonable proposals. To the extent this reputational mechanism works, it would serve much the same
purpose as the refundable filing fees in this paper. In both cases, the company has something to lose, either its filing
fees or its reputation, if the regulator rejects the proposal. That said, reputation is only valuable to the extent that
you can exploit it. Thus, reputation, by itself, will not work as well as refundable filing fees, though it may provide
a useful supplement. Furthermore, given that many insurance companies may not submit proposals that frequently,
insurance company management may change, and regulators may change, reputation will not always provide strong
incentives.

3 As will become clear, this result is related to Mirrlees (1999) result that in some situations the solution to the
standard moral hazard problem can be arbitrarily close to the first best outcome.



else the regulator would want to approve any proposal submitted, in which case the company would
submit any proposal that has a positive private payoff regardless of the social payoff. That said, if
there are no constraints on the size of the filing fee (no limited liability) or the size of the refund,
one can make the probability the insurance company will submit the proposal arbitrarily close to
zero in welfare-reducing states while still inducing it to submit the proposal with probability one
in welfare-increasing states. If there are limits on the filing fee or the amount of refundability,
then the regulator cannot achieve the first best, but she still can reduce the probability that the
company files welfare-reducing proposals and, thus, improve regulatory outcomes.

This paper is related to the literature on regulation with asymmetric information (see Laffont
and Tirole 1993). That literature, however, is typically concerned with direct, ongoing, regulation,
rather than the simple approval or disapproval regulation with which I am concerned here. More
closely related are a series of papers on the regulation of mergers (mergers are typically either
subject to binary (approval or disapproval) outcome). In fact, the model in this paper could
be applied to merger regulation outside of the insurance context. Besanko and Spulber (1993)
model the decision to merge by firms with private knowledge of the efficiency consequences of the
merger. In their model, however, the government regulator has no independent signal of the state
(the efficiency consequences of the merger). Rather, they model of how commitment to a pro-
consumer welfare standard can influence the merger filing decision in a way that increases social
welfare. Cassiman (2000) has a related model of regulatory approval or disapproval of research
joint ventures in which the firms have private information about the degree of research spillovers.
In that model, as well, the regulator has no independent signal of the degree of spillovers. Rather,
both firms report independently, which enables the regulator to harness some of the firm’s private
information.  Langerlof and Heidhues (2005) also model mergers with private information to
analyze whether regulators should consider efficiencies. Once again, this paper does not consider
the possibility that the regulator may have an independent signal of efficiencies. Rather, it is
concerned with the relative costs and benefits of inducing the merging parties to produce verifiable
evidence of the efficiencies from the merger.

The next section outlines the structure of the model. Section 3 discusses the cases in which
filing fees alone can achieve the first best. Section 4 discusses the cases in which the regulator
must use refundable filing fees in conjunction with its signals of the state. Section 4.1 analyzes a
case in which the regulator only needs to use one of its two signals. Section 4.2 analyzes a case in

which the regulator uses both signals. Section 5 concludes.



2 Model

An insurance company submits a proposal to a social welfare-maximizing regulator for approval.
This could be an application for a rate increase or decrease, for a change in its policy forms, to
enter a new line of business, to merge with another insurance company or for any other action
requiring regulatory approval. This proposal has two separate effects on social welfare measured
by B € {Bp, B} and K € {Kj, K;}; B, > B; and K}, > K;. The prior probability that B = By, is
pB, and the prior probability that K = K}, is px. These states are uncorrelated. These effects
are shared between the insurance company and the rest of society (typically the consumers) as
follows. The insurance company’s payoff from getting the proposal approved is 8B 4+ kK. Thus,
consumer’s benefit from the proposal is (1 — 5)B + (1 — k)K. I assume that dimension B is such
that the insurance company’s interests are necessarily somewhat aligned with society’s, so that
8 > 0. Iallow for 8 > 1. I assume, without loss of generality, that 5 > x. It is possible that
the insurance company’s interests in dimension K are directly opposed to society’s; that is, I allow
for the possibility that x < 0. I assume that § and k are common knowledge, but that the actual
values of B and K are private information of the insurance company. The regulator does, however,
observe signals b and k of B and K, respectively. I assume the cumulative distribution function
for b and k given B and K are given by F},(b), Fi(b), Gr(k), G;(k) for high and low values of B and
K, respectively with support [b,b] and [k, k].  fn(b), fi(b), gn(k), gi(k) are the associated density

functions. I assume that both f; and g; satisfy the monotone likelihood ratio property (MLRP):

L0 2O k) gk
e > w2 G > am-

The insurance company must pay a fee, f, to submit the proposal to the regulator. If this fee

is constrained, then the maximum filing fee is denoted as f. If the regulator approves the proposal,
then a fraction, =y, of the fee is rebated to the company. I allow the filing fee to be positive or
negative and the rebate fraction to be greater or less than one. To make the problem interesting,
I will assume that By + K, > 0 and B; + K; < 0, so that there is at least one state in which
the regulator wants to approve the proposal and at least one state in which she wants to reject
it. Similarly, I will assume that the insurance company’s interests are partially but not completely
aligned with the regulator’s so that there exists a state 75 such that 3B; ++xK; > 0 and B;+ K; > 0
and another state 7'’ such that either By + kK; > 0 and By + Kj» < 0 (the insurance company
may be tempted to submit a welfare-reducing proposal) or 3By + kK < 0 and By + Kj > 0 (the

insurance company may not submit a welfare-increasing proposal) or both. One can then divide



the analysis into cases in which a filing fee alone achieves the first best (section 3) and cases in
which a filing fee enables the regulator to use her signals of the state more efficiently to approach
the first best (section 4).

In section 4, I restrict attention to two cases. First, I consider the case in which only Bj,+ K, >
0. In this case, it turns out that if f is not too small, that the regulator only needs to use her signal
k of K since the insurance company only submits the proposal when B = Bj. Second, I consider
the case in which Bj + K; > 0 and B; + Ky, By + K; < 0. In this case the regulator needs to use
both signals b and k. After examining both cases, it will become clear that the remaining cases
that I do not consider are also ones in which the regulator makes use of both signals and that the
analysis in these cases is very similar to what I present in section 4.2. In the interest of avoiding

redundancy, these cases are omitted.

3 Filing fee alone achieves the first best

In some cases, the introduction of a filing fee alone may be sufficient to achieve first best regulation.
The first proposition describes the conditions that are necessary for this to be the case. Notice

that in some cases this filing fee may be negative.

Proposition 1 If B;+kK; > BBy +rKj for any two states ij and i'j’ such that B;+K; > 0 and
By + Kj <0 and f> Max s Bl-/+Kj,<OﬁBi’ + kK then there exists a feasible f € [f1, fa]
such that if the insurance company must pay f to submit its proposal to the regulator, then in
the unique perfect Bayesian equilibrium insurance company submits its proposal in state ij if

and only if B; + K; > 0 and the regulator approves this proposal with probability one.

Proof. Let f1 = Mazy g Bi/+Kj/<06Bi’ + kK and fa = Min;j st B,+k,;>08Bi + kK;. The
assumption that 8B; + kK > BBy +kKj for any two states ij and i'j" such that B;+K; > 0 and
By + K < 0 guarantees that fo > fi. If the regulator will always approve any proposal, then for
f < f2, the insurance company will submit its proposal whenever B; +K; > 0. If f > f; then even
if its proposal will be approved with probability one, the insurance company will not submit its
proposal if B; +K; < 0. Such an f is feasible so long as f > fi. Given that the insurance company
follows this submission strategy, it is optimal for the regulator to approve any submission since
only welfare increasing submissions are submitted. It is easy to see that no other strategies can
be an equilibrium since insurance company will never want to file a welfare-reducing submission,

so the regulator will always approve any submissions filed. Q.E.D.



Proposition 1 shows that under a certain conditions there are a range of cases in which introduc-
ing a filing fee alone can achieve the first best. These cases occur when, although the regulator and
the company may have different preference intensity, the states that increase social welfare all gen-
erate a higher gross payoff to the insurance company than do the states that reduce social welfare.
In these cases, a filing fee which exceeds the company’s payoff from the welfare-reducing state with
the highest payoff for the company but is less than the company’s payoff from the welfare-increasing
state with the lowest payoff for the company can induce the company to only file in states that
increase social welfare. With those incentives, the regulator can approve the proposal whenever
the company submits it. Notice that if the problem is that the insurance company may submit
welfare-reducing proposals, this filing fee will be positive. If, on the other hand, the problem is
that the insurance company might not submit welfare-increasing proposals, then this filing fee will

be negative.

4 Filing fee alone does not achieve the first best

If the payoff to the insurance company might be higher in a state in which the proposal reduces
social welfare than in a state in which the proposal increases social welfare, then the introduction
of a filing fee alone will not guarantee the first best. The reason is that the regulator cannot
approve any proposal with probability one or else the company will either not submit a welfare-
increasing proposal because of the high filing fee or will submit a welfare-reducing proposal because
the regulator will approve it. As a result, the regulator must, at least in part, base her decision on
the signals she receives about the state. How she uses these signals depends on in which states
the company might file even if the proposal reduces social welfare or might fail to file even if the
proposal increases social welfare. The next subsection considers cases in which the regulator need
only consider one signal, k, in order to achieve the second best option. The following subsection

considers optimal filing fees and regulation when the regulator uses both signals.

41 B,+ K, <0Oand B+ K, <0

If the proposal only increases social welfare in state hh, then the optimal regulatory strategy (in
cases in which the filing fee alone is not sufficient to achieve the first best) only uses the regulator’s
signal, k, of K. In this case, notice that it must be that x < 0 or else the condition of Proposition

1 is satisfied. Given this, first consider the case in which B, + <K; > 0 but 6B; + kK; < 0. The



regulatory problem is simply deterring filing in state hl. In this situation, however, the company
only wants to file if B = Bjp, so the regulator need not consider her signal b of B. Moreover,
because of MLRP, the regulator will follow a cut-off strategy of approving the proposal if and only
if £ > k* for some k*. Given this, in state hh the company submits the proposal if and only if
(1 = Gr(k*))(BBp + kKp +vf) — f > 0 where f is the filing fee and ~ is the share of the filing fee
that is rebated to the company if its proposal is approved. In state hl the company submits the
proposal if and only if (1 — G;(k*))(BBr+ cK;+~vf) — f > 0. Because the regulator chooses her ex
post optimal strategy, it is not possible for the company to only submit a proposal in hh. If that
could happen, then the regulator would approve any proposal with probability one (set k* =k), in
which case the company would submit a proposal in hl.

Thus, the best equilibrium for social welfare must involve the company submitting a proposal in
hh with probability one and playing a mixed submission strategy in hl (submitting with probability
sp).  This is only possible if (1 — Gy (k*)) (BB + kKp +~vf) — f > 0 when (1 — G(k*))(BB, +
kK +~f)— f=0. This is equivalent to

(Kn — Ki)r(1 = Gu(K"))(1 = Gu(K")) + f(Gi(K*) — Gr(k¥)) = 0 (1)

The first term is negative since x < 0, while the second term is positive since G}, stochastically
dominates G; (by MLRP). The left-hand side is increasing in G;(k*) and decreasing in Gp,(k*) (the
probability the proposal is rejected in state hl and hh respectively) and increasing in f (the size of
the filing fee)—y (the share of the filing fee that is refundable) is chosen to satisfy (1—Gy(k*)) (8B +
kK +~f)— f =0. If the signal is sufficiently accurate, it is easy to see that this can be positive
(it is positive if Gi(k*) = 1 since By, + kK}, > 0). Condition (1) is easier to satisfy for larger f
and will always hold if f can be made large enough. Furthermore, as the following lemma shows,
under a reasonable hazard rate condition, the higher the cutoff signal for approval, the easier it is
to induce the firm to file in hh with probability one whenever it plays a mixed submission strategy

in Al.

Lemma 1 Assume 1—géi€()k) > l_gg(f()k). If, for k* = l;:, the f that makes the company indifferent
between submitting the proposal in state hl also induces the company to strictly prefers to
submit the proposal in state hh, then for any k* > k, the f that makes the company indifferent
between submitting the proposal in state hl will also induce the company to strictly prefers to

submit the proposal in state hh.



Proof. If the company is indifferent between submitting and not in Al, then it must be that
(1 —=Gi(k")(BBn, + kK; +~vf) = f. For the company to strictly prefer submitting the proposal
in hh, it must be that (1 — G, (k*))(BB) + Ky +vf) > f. Thus, it suffices to show that (1 —
Gy(E*)(BBn + kKn +~f)/(1 — Gi(E*)) (8B, + kK; + ~f) is strictly increasing in k*. Taking the

derivative of this with respect to k* yields

(BBr + kKp + v = Ga(k*)gi(k*) — (1 — Gi(K*))gn(k")}
(1 —Gi(k*)*(BBn + kK + 7 f)

T TR 91(k) gn (k)
This is positive since 1—lGl(k) > 1—hGh(k)‘ Q.E.D.

From here on, assume the regulator’s signals are sufficiently accurate that there is a cutoff value
k* so that the expected payoff from submitting the proposal is larger in state hh than in state hl.

This is formalized in the following assumption.

Assumption 1 For any f > 0, there exists a k* < k such that (Kj, — K;)r(1 — Gp(k*))(1 —
Gi(k")) + f(Gi(k*) = G(k*)) = 0.

Assumption 1 implies that no matter how small the filing fee, there is a minimum cutoff k* = k so
that the company submits the proposal with probability one in state hh and with some probability
strictly between zero and one if state hl if and only if £* > k. Of course, if the filing fee is sufficiently
small, by Lemma 1, this cutoff may have to be arbitrarily close to k. If the regulator does indeed
choose k* > l%, then let sp; be the probability that the company submits the proposal in state hl.

To ensure that this is in fact between zero and one, it must be that (1—Gy(k*))(BBr+cK;+~vf) = f

* —(1-Gy (K~ Br+rK
o () = FE G

The regulator, then, chooses k* to maximize social welfare. This amounts to choosing £* so

that the expected social welfare of a proposal in which the regulator receives a signal of k* is zero.
The expected social welfare of a proposal with a signal k, given that the firm submits the proposal
with probability one in hh and with probability sp; in hl (and with probability zero in all other

states) is given by:

(1 —px)sng(k)
prgn(k) + (1 — px)sngi(k)

prgn(k)
prgn(k) + (1 — px)snagi(k)

(Bn+ Kp) + (Bn + Ki) 3)

k* is the value of k for which this expression is zero. Totally differentiating this with respect to

sp at k= k* gives %}ll e (k)iyz((k))g-lkg{%k)gh wy > 0. This expression is positive due to the MLRP

assumption. This is not surprising since the less likely the company is to file in state hl the lower



the signal for which the regulator can approve the proposal and still expect social welfare not to
decline. Thus, the equilibrium values of £* and s}; must satisfy the following conditions if the
insurance company is going to submit the proposal in state hh with probability one and in state hl

with probability less than one:

prgn(k*) (B + Kp) + (1 — px)spgi(k*) (B + K;) =0 (4)

(1—-Gi(K")(BBr + kK +~f) = f

The second equation determines £* for any given f and 7 and the first equation determines s7; given
k*. Higher filing fees then create an equilibrium with a lower cutoff value, k*, for approval of the
proposal and thus (because of the first equilibrium condition) a lower probability of filing in state
hl, sy,;. Since total welfare is given by px (1 — Gp(k*)) (B + Kp) + (1 —pr)su(l — Gi(k*))(By + K),
and the regulator chooses k* to maximize total welfare, lower levels of sp; can only increase welfare
(since By, + K; < 0). Thus, the best equilibrium for total welfare must be the one with the lowest
feasible values for k* and sj;, and thus with the highest values for f. The feasibility constraint is
that k* > k or else the company will not submit the proposal in state hh. l%, of course, is the k*
for which the left hand side of (1) is zero. Of course, if f is sufficiently low, it may not be possible
to satisfy (4). Inspection of (1) shows that this is easier to satisfy for higher levels of f. With a
low f, it might be that the k* necessary to satisfy the second equation in (4) would make the first
equation positive even if s}, = 1. The mixed filing strategy equilibrium in state hl, then is only

possible if there exists a k € [k, k] such that:

prgn(k)(Br + Kp) + (1 = pr)gi(k) (B + K;) <0 (5)

(1—Gy(k))(BBh + kK +7f) = f

If this is not the case, then the only possible equilibrium is one in which the insurance company

submits the proposal with probability one in both hh and hl.

Lemma 2 If 8By, + kK; > 0 and B; + kK; <0 and k < 0 and there exists a ke [k, k| such that

(5) holds, then it is socially optimal to make the filing fee as large as possible, f = f. The

socially optimal level of refundability is given by v*(f.) = fﬁ(l*}fgﬁgiggg’fmm)

the value of k* that satisfies (Kj, — K))k(1 — Gp(k*))(1 — Gy(k*)) + F.(G1(k*) — Gy (k*)) = 0.

where k* is

If there is no constraint on v and f, then one can get arbitrarily close to the first best by



letting k* —k and v* — 1/(1 — Gi(k*)) and f = (1_ﬁ$2),(%?(hktgf<l).

Proof. Given that the company will file with probability one in state hh and with some
probability strictly between zero and one in state hl, I have already shown it is socially optimal
to reduce the probability of filing in state hl as low as possible and to increase the probability of
approval given filing as high as possible. How far one can do this is limited by the constraint
that the company’s net expected payoff from filing is at least as great in state hh as in state hl.
This constraint is easier to satisfy for larger f. Thus, if f is constrained to not exceed f, the

socially optimum occurs at f = f and the lowest value of k* consistent with this constraint, which

o Lk _ ok (F - [—(=Gi(k*)(BBy+KK))
s Koy =) = F-0—Gi(R)
filing and not in state hl. If there is no constraint on v or f, then by increasing ~ arbitrarily

guarantees that the company is indifferent between

close to 1/(1 — G;(k*)) one can satisfy (1) for k* arbitrarily close to k and then (4) implies that

sy, is arbitrarily close to zero and f = (17161715]22)7(%? {kaSKl). Because the probability of the proposal

being approved approaches one in state hl and approaches zero in hl (since the probability of filing
approaches zero in this state), this approaches the first best. Q.E.D.

Lemma 2 says that because higher filing fees reduce the probability of the company submitting
the proposal in the state in which the proposal reduces welfare, state hl, it is optimal to make the
filing as large as possible. This makes the regulator’s job easier by enabling her to rely more on the
strong signal sent by filing that the state is one in which the proposal increases welfare rather than
on her noisy signal of the state. This strategy, however, is limited by the need to ensure that the
company still has the incentive to file in the good state, hh. Thus, the social optimum increases
the filing fee and reduces the signal cutoff for approval as far as possible until the company becomes
indifferent to submitting the proposal in either state. The filing fee can be increased more and the
cutoff for approval reduced more the more refundable the filing fee is (up to 1/(1 — G;(k*))) upon
acceptance of the proposal. It is optimal to make the filing fee as large as possible. If there is no
limit on v and f, then by creating a large subsidy for filing if it is approved and making the filing
fee large enough, one can approach the first best by ensuring that the insurance company almost
never submits the proposal in state hl and still wants to submit the proposal in state hh and by
ensuring that the regulator then almost always approves the proposal. The company still has a
larger payoff from submitting the proposal in state hh than hl since the probability of approval
in hh is slightly higher and the payoff from approval is tremendous due to the large subsidy for
approval. This result is reminiscent of Mirrlees (1999).

Up until now, I have assumed that the company will only consider filing proposals in state hh

10



(when doing so increases welfare) or in state hl (when doing so decreases welfare), but will not
file in any of the other cases that reduce welfare. If either 5B; + kK; > 0 and 8B; + kKp < 0
or 6B; + kKp > 0, then the regulator’s problem is potentially more complicated because the
company might have want to submit the proposal for either value of B. Thus, she may need to
consider her signal b of B. That said, notice that if the regulator follows the same strategy as
outlined in Lemma 2, then the company will never file in state [l. To see this, notice that since
6 >0, BBp 4+ kK; > 8B; + kK;. Since the strategy in Lemma 2 makes the company indifferent
between submitting the proposal in hl and not, the payoff from submitting the proposal in Il must
be negative. Thus, even if §B; + kK; > 0 or 8B; + kK > 0, the probability of the company
submitting a proposal in states [l or [h are zero if the filing fee and approval cutoff for £* are those

given in Lemma 2. Thus, I have proved the following proposition.

Proposition 2 If x < 0, there exists a k € [k, k] such that (5) holds and Assumption 1 holds, then
the socially optimal filing fee is given by f, the socially optimal level of refundability is given

by v*(f.) = fﬁ(liﬁgﬁgigg'ﬁﬂm) where k* is the value of k* that satisfies (Kj, — K;)r(1 —

Gr(k*))(1 — Gy(k*)) + f.(Gi(k*) — Gr(k*)) = 0. If there are no constraints on ~ and f, then
one can get arbitrarily close to the first best by letting k* —k and v* — 1/(1—G(k*)) and f =

(17ﬁ§’fa)i(%]?(;;)“)m). The insurance company submits the proposal with probability one in state

hl, with probability sy, in state hl, and with probability zero in states Il and lh. The requlator
approves the proposal if and only if k > k* and does not base her decision on b, her signal of
B. sf; and k* are given by (K — K;)r(1 — Gr(k*)(1 = Gi(k*)) + F(Gi(k*) — Gr(k*)) =0
and prgn(k*) (B, + Kn) + (1 — px)st,00(k*) (By + K;) = 0.

Proposition 2 says than whenever the regulator only wants to approve the proposal in state
hh and x < 0, that it need only consider its signal of K, the parameter in which it has opposing
interests from the company. In so doing, it can reduce the probability of the company submitting
a proposal that reduces social welfare by making the filing fee large and refundable upon approval.
If this refund can exceed the actual fee, then the regulator can, by making the filing fee sufficiently
large and the refund sufficiently great, induce the company to almost never file in a state which
reduces social welfare and therefore almost always approve the proposal (rejecting only when the
signal of K is close to its worst possible level). This allows it to almost completely harness the
private information of the company and thus approach the complete information outcome despite

the fact that the regulator and the company have opposite preferences concerning K.
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If 6B+ kK; > 0 or B; + kK, > 0 and (5) does not hold, then while it is not be possible to
induce a mixed filing strategy in state hl, the regulator now wants to deter filing in states Il or
lh. Since both 8B; + kK; and 8B; + KK}, are less than 8B, + kK, it is possible that f would
be large enough to satisfy the analogue of (5) for those states. If so, then it would be possible
to completely deter filing in those states (by following a strategy similar to what is discussed in
the next subsection) since doing so would not make the regulator want to approve any submission
(since the company still submits in hl). If f is not large enough even for this, then the company

would submit the proposal in any state in which it had a positive payoff.

4.2 B,+ K, >0and B+ K;, <0and B, + K; <0

If the proposal only increases social welfare in states hh and hl, then the filing fee will not achieve
the first best if and only if 5B; + kK; > B}, + kK}, (if £ > 0, a filing fee alone will always achieve
the first best since 8 > k). The regulatory problem is to induce filing in state hh while minimizing
filing in state Il (because x < 0, if the company files in hh it will also file in hl). Because there will
be filing for both values of B and K, the regulator will use both signals. Nonetheless, because of
MLRP, the regulator will follow a cut-off strategy of approving the proposal if and only if b > b*(k)
for some decreasing function b* (k) for any k. Alternatively, one can write the regulator’s strategy as
approving the proposal if and only if & > k*(b) for some function decreasing function k*(b). Given
this, in state hh the company submits the proposal if and only if (8B, + kKj, + vf) ffgh(k:)(l —
Fn(b*(k))dk — f > 0 where f is the filing fee and 7 is the share of the filing fee that is rebated
to the company if its proposal is approved. In state [l the company submits the proposal if and
only if (8B; + kK + vf) ffgl(kz)(l — Fi(b*(k))dk — f > 0. Because the regulator chooses her ex
post optimal strategy, it is not possible for the company to never submit a proposal in [l. If that
could happen, then the regulator would approve any proposal with probability one (set b*(k) =b),
in which case the company would submit a proposal in I/.

Thus, the best equilibrium for social welfare must involve the company submitting a proposal
in hh and hl with probability one and playing a mixed submission strategy in [l (submitting with
probability s;;). This is only possible if (8B, + kKj + 7 f) ffgh(k)(l — Fp(b*(k))dk — f > 0 when
(BB + kK +7f) ffgl(k)(l — Fi(b*(k))dk — f = 0. This is equivalent to

f(qqh—lj 1) — gun{(BBy + k) — (BB + kEKp)} > 0 (6)
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In this expression, g;; is the probability of the regulator approves a proposal submitted in state
ij. So, qnn = ffgh(k)(l — Fy(b*(k))dk and q; = ffgl(k:)(l — Fi(b*(k))dk. Clearly, condition (6) is
easier to satisfy the larger is f and the smaller is the difference between 5B;+ kK; and By + kKjp,.
Furthermore, as the following lemma shows, under a reasonable hazard rate condition, the higher
the cutoff for either signal b or k for approval given the value of the other signal, the easier it is to
induce the firm to file in hh with probability one whenever it plays a mixed submissions strategy

in .

Lemma 3 Assume

__ A ()i (k) > __ In(6"(k))gn (k) _ (k) hi?) > __ (OO
Je Q=R ek [fO-FG R)gnkdk [ O-Gilk Gk [ (=G (6) fu (k) dk
If, for k*(b) = k(b) or b*(k) = b(k), the f that makes the company indifferent between submit-

and

ting the proposal in state Il also induces the company to strictly prefer to submit the proposal
in state hh, then for any k*(b) > k(b) or b*(k) > b(k), the f that makes the company indiffer-
ent between submitting the proposal in state Il will also induce the company to strictly prefer

to submit the proposal in state hh.

Proof. If the company is indifferent between submitting and not in [/, then it must be that
(BB; + kK +7f) fggl(k)(l — F1(b*(k))dk = f. For the company to strictly prefer submitting the
proposal in hh, it must be that (8B, + kKj + vf) fggh(k;)(l — Fp(b*(k))dk > f. Thus, it suffices
(BBt rEn 1) [ on (k) (13 (0" (ki)
(BBrKi47F) [ g1 (k) (1—F) b+ (ki) dk
that measures level of the b cutoff for any given k. That is, %*af\’;’\l >0 Vk € [k, k] and Fk € [k, k|
(BBu+REw+7f) [, 9 (K) (1= (6" (kiX))dk

(BBuRK41) [ 918 (1 (6" (k7))

to show that

is strictly increasing in A, where A is a parameter

such that % > (0. Taking the derivative of with respect to

A\ yields

(BB + 5E3 + 7f) Lann [ 90 (k) Fi (0" (s ) 2N dk — gy [F gu () f (b7 (ks 0)) 25450 gy
(BB + kK +7f)

(7)

TG 0)) P05 M /A (o (2)) P/ O N
JEA=R@E)akde [ (1=Fy 6% (k)gn(k)dk

BB+ +7S) [} Fu(B)(1=Gn(k* ()
(BBi+rK+31) [} Fi(0)(1=Gi(k* (b)) dk

which proves the lemma with respect to k*(b).

This is positive since

This proves the lemma with

respect to b*(k). A similar argument shows that is increasing

in ¢ if —aEONAC) - on(k*G))fn()
f;(l—Gz(k*(b)))fz(k)dk f;(l—Gh(k*(b)))fh(k)dk
Q.ED.

From here on, assume the regulator’s signals are sufficiently accurate that there is a cutoff value
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k* so that the expected payoff from submitting the proposal is larger in state hh than in state hl.

This is formalized in the following assumption.

Assumption 2 For any f > 0, there exists a k*(b) with k*(b) < k for some b < b such that

f,, Fn(0)(1—Gp (k* (b)) dk . *
f fi)(1=Gi(k* (b)) dk = 1) = Jy fu(®)(A = Gr(k*(0))dk{(BB1 + kK1) — (BBh + £Kp)} = 0.

Assumption 2 implies that for any positive f, there is a minimum cutoff function k*(b) = k(b)
(and similarly, that there is a minimum cutoff function b*(k) = b(k)) such that the company
submits the proposal with probability one in state hh and with some probability strictly between
zero and one if state Il if and only if k*(b) > k(b) (or b*(k) > b(k)). If the regulator does indeed
choose k*(b) > k(b) (or b*(k) > b(k)), then let sy be the probability that the company submits
the proposal in state [[. To ensure that this is in fact between zero and one, it must be that
(BBy + wE1 + 1) JL L)1 — Gi(k*(0))dk = | or v*(f) = LBy gy 4wk > 0, it
is easy to see that v*(f) is decreasing in ¢y which means it is increasing in the approval cutoff
function b*(k) or k*(b). That is, the more likely the proposal is to be approved, the smaller the
amount of refundability can be and still have the insurance company want to submit the proposal.

The regulator, then, chooses the cutoff function £*(b) (or b*(k)) to maximize social welfare.
This amounts to choosing k*(b) so that the expected social welfare of a proposal in which the
regulator receives a signal of k*(b) is zero. The expected social welfare of a proposal with a signal
k and b given that the firm files with probability one in hh and hl and with probability s; in Il

(and with probability zero lh) is given by:

pBPE fu(0)g, (k) (B, +Kn) + pp(1 — pr) f1,(0)g,(k) (B, +K)(1 — pg)(1 — pr)sy fi(b)g (k) (B +K))
pBPK frn(0)g, (k) + pp(1 — pg) fr,(0)g; (k) + (1 — pp)(1 — pg)sy f1(b) g, (k)

(8)

Totally differentiating this with respect to s; holding k constant and setting b = b*(k) gives

db*(k) _ Jn (0" (k) fi(b* (K)) ; ion i it
dSEl = s”(fl(b*(k))f:’:gb*Ek)g«ﬁf{(b*(k))fh(b*(k?))) > 0. This expression is positive due to the MLRP

dk* (b)
dsy;

assumption. Similarly, one can show that MLRP implies that > (0. This is not surprising
since the less likely the company is to file in state ([ the lower the signal for which the regulator can

approve the proposal and still expect social welfare not to decline. Thus, the equilibrium values
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of b*(k) and sj; must satisfy the following conditions:

PP [ (07 (k) g, (k) (B +Kn) + pp(l — pr) f1,(07 (k) g, (k) (B, +K1) (1 — pp) (1 — pg) sy 10" (k) g, (k) (B, + K1)
PP fn(07 (k) g, (k) + pp(1 — pg) [1,(07(K)) gy (k) + (1 = pp)(1 — pg) sy fi(0* (k) g, ()

9)

(BB + w4 f) [ k)~ O )k = 1

The second equation determines b*(k) for any given f and 7 and the first equation determines
sy, given b*(k). Higher filing fees then create an equilibrium with a lower cutoff value, b*(k), for
approval of the proposal and thus (because of the first equilibrium condition) a lower probability
of filing in state I, sj;. Once again, notice that this mixed strategy equilibrium is only possible if

there exists a cutoff function b(k) such that:

popic fn(0(k)) g, (k) (By+Kn) + pp(l = pie) £1,(6(K))gy () (By+KD) (1 = pp) (1= pic) sy fi(b(k))g, (k) (Bi+K) _

pBpK fu(b"(K)gn (k) + pp(1 = pr) f1(0°(R)g, (k) + (1 = pp) (1 — pg) sy fu(b" () g, (k) (;0)

(881 + w4 4]) [ a0~ Fb(R)ak =

If this does not hold, then the insurance company will submit the proposal with probability one
in state ll, since it knows that its probability of approval is high enough to make this decision

profitable. If (10) can be satisfied, then, since expected total welfare is given by

PBPK /: gn(k)(1 — Fy,(b*(k))dk(Bp + Kp) + pa(1 — pK) /: gi(k)(1 — Fy(b*(k))dk(By + K))

) (11)

+(1 = po)(1 = pr)on [ * k)L = B (k) dk (B, + K))

and b*(k) is chosen to maximize expected total welfare, lower levels of s;; can only increase welfare
(since B; + K; < 0). Thus, the best equilibrium for total welfare must be the one with the lowest
feasible values for b*(k) and sj;, and thus with the highest values for f. The feasibility constraint
is that b*(k) > I;(k) or else the company will not submit the proposal in state hh. I;(k), of course,
is the b*(k) for which the left hand side of (6) is zero. Inspection of (6) shows that this is easier

to satisfy for higher levels of f.

Proposition 3 Assume there exists a cutoff function l;(k‘) such that (10) is satisfied. If 5B; +
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kK, > BB) + kK}, then the socially optimal filing fee is given by f, the socially optimal

level of refundability is given by v*(f.) = wfgi;’m where ¢ = ffgl(k‘)(l — Fi(b*(k))dk

and b*(k) is the function of b*(k) that satisfies (6) at equality with f = f. If there is no
constraint on vy and f, then one can get arbitrarily close to the first best by letting b*(k) —b
Sy Q=Fi (b (k)1 (k) Ak (BB1-+rK)

1= [F =R () (k)
ance company submits the proposal with probability one in states hh and hl, with probability

The insur-

and v* — 1/ [F(1 = B (R)gi(k)dk and f =

sy in state ll, and with probability zero in state h.  The requlator that receives signals b
and k approves the proposal if and only if b > b*(k) . sj; and b*(k) are given implicitly

by (BBthHKh)(ihh(l*’Y*(]Fl-)_q’lylz(*f.(.?iﬂrnf(l)éll(1*7*(f-)(ihh) — 0 and poth(I;*(k))gh(k)(Bh + K+

pi(L = pr) fu(b* (k) gu(k) (Bh + K1) (1 — pp)(1 — pr)sufi(b*(k))gi(k) (B, + K;) = 0.

Proof. Given that the company will file with probability one in state hh and with some
probability strictly between zero and one in state [I, I have already shown it is socially optimal
to reduce the probability of filing in state [l as low as possible and to increase the probability of
approval given filing as high as possible. How far one can do this is limited by the constraint
that the company’s net expected payoff from filing is at least as great in state hh as in state

Il. This constraint is easier to satisfy for larger f. Thus, if f is constrained to f, the socially

_ [-u(BBi+rK))
fau

this constraint, which is 3*(k) If there is no constraint on « or f, then by increasing « arbitrarily
close to 1/q; = l/fg(l — Fy(b*(k)))gi(k)dk (from below if 8B; + kK; > 0 and from above if
BB + kK; < 0) one can satisfy (6) for b*(k) arbitrarily close to b and then (9) implies that s
Ji Q=R (6)9u(k)dk(BB -+ 1K)

Ly [y Q= (k))an (k)
proposal being approved approaches one in states hl and hh and approaches zero in [l (since the

optimum occurs at f = fy*(f.) and the lowest value of b*(k) consistent with

is arbitrarily close to zero and f = Because the probability of the

probability of filing approaches zero in this state), this approaches the first best. Q.E.D.
Proposition 3 says that because higher filing fees that get rebated back to the company if the
regulator approves the proposal reduce the probability of the company submitting the proposal in
the state in which the proposal reduces welfare, state Il, it is optimal to make the filing as large as
possible and the rebate as large as possible. Once again, this allows the regulator to use the private
information of the company to the maximum extent possible by inducing it to only file in states
that increase welfare. For this to work, however, it must be that the company’s payoff from filing
in states that increase welfare exceeds its payoff in states that decrease welfare. This can occur

for large enough filing fees and rebates since this makes even small increases in the probability of
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approval critical to the company’s payoff. This result is completely analogous to the result in
Proposition 2 except that in this case, the regulator uses both signals, b and k, since both provide
information about the state since the company submits the proposal for either value of B and K
with positive probability.

If (10) does not hold, then the insurance company will always submit a proposal in states
hh,hl.ll or, if BB; + kK; < 0, only in state hl. The latter would be possible without any filing
fee. In either case, the use of a small filing fee would not help the regulator harness the insurance

company’s private information.

5 Conclusion

This paper presents a simple, easily implementable, mechanism for harnessing the private informa-
tion of a regulated insurance company that submits any proposal to a regulator for approval. Even
if the regulator’s signals of the company’s private information are not very accurate, if the filing
fee can be made large enough, the use of a refundable filing fee can induce the company to submit
its proposal in every state in which that proposal increases welfare and almost never submit the
proposal in a state that decreases welfare. If the filing fee is subject to some exogenous maximuimn,
say because of the limited liability of the company or because of solvency concerns, then the use of
a refundable filing fee can still reduce the probability that the company files a proposal that reduces
social welfare. By reducing the expected payoff from filing a proposal that the regulator is more
likely to reject relative to the payoff of a proposal that the regulator is more likely to accepted,
refundable filing fees can reduce the incentive to submit a proposal that reduces welfare without
reducing the incentive to submit a proposal that increases welfare. In so doing, the regulator then
can be more lenient it its approval standards since it knows the company is less likely to submit the
proposal in the first place if it reduces social welfare. This means that socially beneficial proposals
are more likely to be approved and socially harmful proposals are less likely to be approved.

Of course, the results in this paper depend on the regulator maximizing social welfare. To
the extent the regulator has other goals, it isn’t necessarily the case that refundable filing fees
would work as well. That said, if we are to have regulation at all, it should be the case that
the regulator’s goals are at least positively correlated with social welfare maximization (even if not
perfectly). Otherwise, we are better off abolishing regulation entirely. Thus, if regulation itself can

improve social welfare, then a proposal that improves a regulator’s ability to achieve her objectives
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should improve social welfare even more. So, as long as the regulator’s goals are reasonably well
aligned with welfare-maximization this proposal should help.

This assumes, however, that this proposal does not worsen the alignment of the regulator’s
goals with that of social welfare-maximization. This could occur if the regulator’s utility function
included a concern for her budget. Then, if the regulatory agency could keep the filing fees it
obtained, or even if it could more persuasively argue for a bigger budget if it was bringing in more
revenue, then refundable filing fees would distort its incentives. In particular, it might set filing
fees either too high (to obtain more revenue per proposal filed) or too low (if the socially optimal
fee was so high that it deterred a large number of proposals from being filed). Even worse, it would
have an incentive to deny proposals that are likely to be welfare-increasing to avoid having to refund
the filing fee to the insurance company. This worst form of this problem, however, could easily be
avoided by ensuring that the filing fees themselves do not remain with the regulatory agency and
that the agency’ funding is not explicitly correlated with the revenue it brings in (or gives out) due
to these refundable filing fees. There still could be a problem if the agency’s budget was informally
correlated with its revenue, maybe because this was seen as a sign of successful operation. Thus, it
would be critical in adopting this proposal to make it clear that neither regulatory performance nor
the size of the agency’s budget should be based on the amount of the filing fees the agency brings
in. Insurance company interests groups would be a natural watchdog for this potential problem.?

While this paper was written in the context of insurance regulation, this simple mechanism
could be applicable in other contexts. Anytime a regulator must make an up or down decision
on a proposal submitted by a firm with private information, refundable filing fees could improve
the regulator’s decision-making ability. One other leading example of such a situation would be
merger regulation (for insurance companies or otherwise). In such a context, the regulator and
the merging parties would place positive value on any efficiencies generated by the merger, but the
merging parties would also place positive value on any market power the merger created while the
regulator would place negative value on this market power. Since the merging parties know their
firms and their industry better than the regulator does, they would likely have private information

about both of these facts. Thus, the use of refundable filing fees for merger regulation could

“The experience of the Federal Trade Commission (FTC) and the Department of Justice (DOJ) merger review
suggests that filing fees can be structured so as not to bias the regulator’s decision. Merging parties pay (non-
refundable) filing fees when they file for merger review with these agencies. Neither agency is entitled to keep these
fees. No one has ever suggested that either the FTC nor the DOJ are setting too lenient standards for merger review
to induce more companies to file mergers so that the federal government can receive more filing fees.
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greatly improve the ability of competition authorities to approve welfare-increasing mergers and

reject welfare-decreasing ones.

6 References

References

[1] Besanko, David and Daniel Spulber F. 1993. ”Contested Mergers and Equilibrium Antitrust
Policy.” 9 The Journal of Law, Economics, and Organization 1-29.

[2] Cassiman, Bruno. 2000. ”Research Joint Ventures and Optimal R&D Policy with Asymmetric
Information.” 18 International Journal of Industrial Organization 283-314.

[3] Klein, Robert W. 1995. ”Insurance Regulation in Transition.” 62 The Journal of Risk and
Insurance 363-404.

[4] Langerlof, Johan N.M. and Paul Heidhues. 2005. ”On the Desirability of an Efficiency Defense
in Merger Control.” 23 International Journal of Industrial Organization 803-827.

[5] Laffont, Jean-Jaques and Jean Tirole. 1993. A Theory of Incentives in Procurement and
Regulation. MIT Press. Cambridge, MA.

[6] Mirrlees, James A. 1999. ” A Theory of Moral Hazard and Unobservable Behavior: Part I.” 66

Review of Economic Studies 3-21.

19



