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Competition in the Credit Rating Industry

The paper examines the significance of competition in the credit rating
industry. A model of credit rating agency is constructed where the agency makes an efforts to acquire information as to the payoff distribution
of a client firm, based on which to produce the credit rating. We find
that the monopolist credit rating agency makes an effort less than the
one preferred by the financial regulation authority if the cost borne by
the rating agency is not sensitive to the accuracy of the credit rating.
While competition on the rating precision under the fixed fee schedule
may encourage the information acquisition effort, price competition may
reduce the incentive to provide the effort.
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1 Introduction
A credit rating agency produces reports on the credit worthiness of client firms
based on the information gathered about the firms’ profit streams. In the wake
of recent events like the collapses of Enron and Worldcom, the financial regulation authority pays more attention to the credit rating industry to improve the
performance. For instance the Sarbanes-Oxley Act of 2002 suggests the SEC to
reexamine the role of credit rating agencies.
Recent attempts to improve the regulation system in the financial markets
across the world where greater volatility is observed resulted in a close scrutiny
of the credit rating industry as documented in U. S. Securities and Exchange
Commission (2003). On the other hand the success of the New Capital Adequacy Proposal (Basel II) under discussion by the international financial community crucially depends on a thorough understanding of the working mechanism of credit rating services. This paper attempts to investigate the role of the
credit rating system in the smooth functioning of the financial market and the
implication of the concentrated structure found in the credit rating industry.
Partnoy (2001) finds that credit ratings pose an interesting paradox. While the
rating agencies have tremendous market influence, their performance is nothing
but impressive. Credit ratings appear to contain only those information already
reflected in the market prices. Nevertheless regulators such as the SEC as well as
the New Capital Adequacy Proposal mentioned above attached ever more important meaning to credit rating. He argues that the influence of the rating agencies
is due to the regulatory licence the rating agencies issue. In particular there
are restrictions which prohibit investment in speculative-grade debts by banks
and funds. Moreover the entry barrier created by the difficulty of attaining Na-
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tionally Recognized Statistical Ratings Organization (NRSRO) status makes the
rating industry highly concentrated.
The present paper attempts to examine the process of credit rating which
yields such paradoxical observations. The typical argument by credit rating
agencies against the claim that they are not doing a proper job is that they are
subject to the incentive pressure from reputation concern. If their ratings are not
good enough, they will incur costs in terms of damage on their reputation. The
present paper analyzes the effect of reputation concern by the rating agencies on
the quality of their output.
The major role of the credit rating agency is to acquire information about
the profit of a client firm and to predict the probability of default based on the
information. An interesting mechanism complicates this role since the prediction
is used to fix the interest rate on the debt, while the prediction is made conditional
on the interest rate. Indeed it was frequently observed that the revision of the
credit rating on the debt of troubled firms caused the revision of interest rate,
which brought the firms even bigger troubles. This interaction among the credit
rating and the interest rate implies that the quality of the credit rating service has
a significant effect on the social cost due to credit events.
Suppose that the credit rating agency make information acquisition effort and
the level of the effort determines the precision of the information. In particular
depending on the effort level, the agency may get the information that the profit
of the firm lying in the interval [X − σ, X + σ] or [X − σ ′ , X + σ ′ ] in Figure
1. The figure describes the situation where conditional on the signal draw X, the
agency may have less precise signal with [X − σ, X + σ] or more precise signal
with [X − σ ′ , X + σ ′ ].
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Figure 1: Credit rating agency’s information
If the interest rate is fixed between X − σ and X − σ ′ , the rating agency
predicts positive probability of default under the first information while it predicts zero probability of default under the second information. This difference is
caused by the precision of the information represented by the length of the intervals. Hence the debt can be issued at a lower interest rate if the information acquired by the credit rating agency is more precise. If the precision of information
can be improved by making costly information acquisition effort, the quality of
the credit rating service represented by the precision of the information is worth
extra effort.
The incentive scheme for the credit rating agency observed in the real industry is extremely simple. The agency is paid fixed fee which depends on the size
of the client firm or the size of the debt to be issued. In particular the fee structure
may not be contingent on the rating or other observable variable. There is a good
reason behind this simple fee structure since a contingent fee structure introduces
the possibility of collusion among the agency and the client firms. While this
simple fee structure might be effective in preventing collusion, it is obviously
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deficient in providing incentives for the agency to make efforts in information
acquisition. The credit rating agencies argue that the concern for reputation provides incentives to improve the quality of the rating service. While it might be
true that the reputation concern provides some incentive, there is no guarantee
that the concern alone induces the agencies to make socially optimal effort. In
particular the social cost from a sub-optimal choice of information acquisition
effort is measured in the capital cost on the entire debt to be issued while the
reputation concern may not be as great.
When a contingent fee structure cannot be employed due to the possibility
of collusion, competition among rating agencies may substitute as an incentive
system since the rating agency with less precise information will be solicited
less frequently. However the industry structure in the real credit rating market
is highly concentrated due to the regulation of financial authority in many countries. For instance the status of NRSRO in the U.S. is necessary for the rating
agency to be accepted as a proper rating agency and Securities and Exchange
Commission has approved only 3 NRSROs until very recent. Hence it is hard to
argue that the credit rating industry is subject to an adequate level of competitive
pressure.
This paper constructs a formal model of the credit rating agency who has to
make costly efforts to acquire information about the profit of client firms. The
credit rating agency is paid a fixed fee while it pays for the information acquisition cost. In addition the credit rating agency incurs a capital market cost which
represents the reputation concern claimed by the industry. We consider a monopolized industry structure as an extreme case where the competitive pressure
is lacking and compare the equilibrium against a benchmark representing social
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optimum and competitive case.
We find that the information acquisition effort reduces the predicted default
probability and thus the interest rate to be paid on debts. Using this result we
prove that the monopolist rating agency makes less information acquisition effort
than the socially optimal level. Competition in terms of the quality of rating
service induces the rating agency to make higher information acquisition effort
while price competition makes this incentive less pronounced.
The rating service we consider in this paper is different from the credit scoring service which is another issue frequently discussed in the recent literature.
When individuals or small businesses gets loans from banks, the latter usually
assess the credit quality of the former through the process of credit scoring. The
process differs from the credit analysis which produces credit rating in that the
credit scoring pays less attention to individual loan applicants. Instead it relies
on a large set of past data with similar background to assess the credit quality
of the potential borrower. There have been many research including Broecker
(1990), Millon and Thakor (1985), and Vives (1990) on the issue. These papers
are concerned about the interactions among the bank who may get more precise information by pooling their data set and the incentive to free-ride in the
information sharing.
Cantor and Packer (1995) provides a detailed profile of the credit rating industry from practitioner’s point of view which helps us understand the industry
structure. They document many interesting observations such as ratings differences across agencies. Citing Beattie and Searle (1992), Moody’s, one of the
dominant rating agencies, is shown to produce more strict ratings. Bank for International Settlements (2000) also found that the ratings issued by big agencies
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such as Moody’s and S & P are more conservative in terms of rating levels. Our
approach suggest an explanation that the market power of these big agencies allows them to make less effort in information acquisition and produce more strict
rating as a consequence.
There have been many empirical research on the issue of credit rating from
academic viewpoint as well as practitioners’ viewpoint. For instance Cantor
(2004) compiles many financial research in the recent issue of the Journal of
Banking and Finance. They are devoted entirely to the empirical research.
Considering the tremendous attention paid to the credit rating service in the
industry, we find surprisingly few theoretical analysis of the credit rating industry. Notable exception is White (2000). While the paper does not construct a
formal model, it addresses many issues including the ones covered in the present
paper and makes compelling arguments why an introduction of competition is
desirable. Our paper can be regarded as an attempt to formalize his arguments.
A few recent papers analyze the issue of coordination among the investors in
the financial markets and the role of credit rating agencies in the resolution of
the coordination problem. Boot, Milbourne, and Schmeits (2006) is an example
of the approach. They ask what is the role of credit rating agency and identify
coordination mechanism as its major role. They observe that there are multiple
credit ratings consistent with the information about the value of debts. The rating agencies play the role of choosing one equilibrium out of them and hence
enhance the welfare of the economy by selecting the best ratings. In doing so
they explain the role of regulations on the investment by banks and funds. This
paper differs from them in that we focus on the information acquisition effort
of the rating agencies while they are focused on the reporting stage given the
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information about the debt.
Bannier and Tyrell (2006) employs the global games approach to analyze the
issue of multiple equilibria which arises due to the coordination problem among
investors. While they fix explicit utility function of the credit rating agencies
like the present paper, their analysis mainly focuses on the strategic behavior of
investors, not the credit rating agency.
Boom (2001) derives the demand function for rating service using a signalling model and analyze the welfare implication of the pricing strategy of the
rating agencies. The paper uses a social welfare function to show that there may
be over-supply or under-supply of credit rating services.
There are a vast number of papers which analyze the problem of informational intermediaries. Lizzeri (1999) is a notable example which analytically
examines the role of informational intermediaries while Booth and R. L. Smith,
II (1986), Campbell and Kracaw (1980), and Chemmanur and Fulghieri. (1994)
analyzes more concrete problems of investment bank and other financial intermediaries. This class of models is concerned about the strategic revelation once
the information is acquired by the intermediaries. In contrast the present paper
focuses on the information acquisition effort of a particular kind of intermediary,
that is credit rating agency.
Hand, Holthausen, and Leftwich (1992) documents an interesting observation of the effect of credit rating on the returns of financial assets. While their
finding confirms that the credit rating affects the return on the financial assets,
the opposite link that the former should be determined in view of the expected
change in the latter remains to be investigated. Their observation partially confirms our modeling approach that the interest rate and the credit rating should be
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determined simultaneously.
The paper is organized as follows. The next section constructs an analytic
model and Section 3 examines the simultaneous determination of the credit rating and the equilibrium interest rate. Section 4 solves for the socially optimal
solution which serves as a benchmark. Section 5 solves for the monopoly equilibrium and compare it with the benchmark. Competition is introduced in Section
6 and Section 7 concludes.

2 Model
A credit rating agency makes costly efforts to acquire information about the profit
of a client firm. The firm’s profit, denoted as π, is unknown and the information
the agency acquires produces a noisy signal X of π. The agency initially is endowed with the prior distribution of the profit which is a uniform distribution on
the interval [π, π̄], π < 1 < π̄. The noisy signal1 X satisfies X = π + ϵ where ϵ
is uniformly distributed independent of π on the interval [−σ, σ].
When the rating agency acquires the signal, he can increase the precision of
the information by making more efforts. The precision of the signal depends on
σ which is the parameter for the support of ϵ: when σ is bigger so that the support
of ϵ is greater, the signal X provides less precise information. We write the cost
of information acquisition as a twice continuously function of σ, C(σ), whose
first derivative is negative and the second derivative is positive:
dC(σ)
C 2 (σ)
≤ 0 and
≥ 0.
dσ
dσ 2
1

Upper case X denotes the random signal while lower case x denotes the realization of the
random variable X.
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In addition we assume that the marginal cost of making additional effort gets
prohibitively high as σ approaches zero: limσ→0+

dC(σ)
dσ

= −∞. There is also a

maximum level of σ at which the marginal cost of effort becomes zero: there is
σ̄ > 0 for which limσ→σ̄−

dC(σ)
dσ

= 0. It follows that the rating agency chooses

σ from the range (0, σ̄] and the marginal cost with respect to the choice of σ
continuously changes from zero to infinite on this range.
We make an assumption on the parameters including π, π̄, and the range of
σ to rule out cases which are not interesting.
Assumption 1 σ̄ < min{1 − π, π̄−1
}
2
Assumption 1 implies that the maximum variance parameter of the noisy
signal is still informative enough in a certain sense.2
Based on the information acquired at a cost, the agency issues a credit rating
ρ for the client firm. The rating represents the default probability of the firm.
The amount of the debt that the client firm issues is normalized to 1. Writing the
gross interest rate on the debt as R, the total debt service requirement is R. If the
profit of the firm is less than the total debt service requirement R, then the firm
is bankrupt in which case the remaining profit is paid out to the debt holders.
We assume that there is a market for the firm’s debt where the supply of the
fund is infinitely elastic at a riskless interest rate which is exogenously fixed for
the economy as a whole.3 In addition we normalize the riskless interest rate as
1. The participants in the debt market are risk neutral investors who buy and sell
the debt issued by the firm until the rate of return is equal to the riskless interest
2
In the absence of Assumption 1 we have to deal with additional cases which do not yield
meaningful result. See the proof of Proposition 1 below.
3
Hence our model is a partial equilibrium model.
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rate. Hence the following equation characterizes the equilibrium interest rate for
the client firm’s debt:
Pr[π ≤ R]E[π| π ≤ R] + Pr[π ≥ R]R = 1

(1)

Since ρ is the probability of default, i.e., ρ = Pr[π ≤ R], equation (1) is
rewritten as:
ρE[π| π ≤ R] + (1 − ρ)R = 1

(2)

The condition for the debt market equilibrium, equation (2), determines the
credit rating ρ as a function of the signal realization and the precision chosen by
the agency.
Note that the equilibrium interest rate is not well defined when the default
probability ρ is 1. When the default probability is known to be 1, the firm may
not be able to issue the debt. Hence we assume that when the default probability
is 1, the value of the firm net of the interest rate is identically 0 for any realization
of the random variable π.
It should be noted that knowing the realization of the signal is not sufficient
for the determination of the rating since the posterior distribution of profit is
needed for the computation of the conditional expectation of the first term in
equation (2). The credit quality of the client firm consists of the expected default
frequency and the recovery rate. In our model the knowledge of the profit distribution will allow us to summarize the credit quality by the default probability.
For this purpose we assume that while the precision chosen by the rating agency
is known to the investors, the firm cannot make a contingent contract in terms
of the precision. We follow the literature on incomplete contracts in that the

10

precision is observable but not contractible. This assumption can be justified by
the fact that over time the rating agency’s performance can be observed, which
provides information about the precision of the signal the agency acquires on
average.
Consistent with this assumption, the client firm cannot make a contingent
contract for the service of the rating agency when the firm solicits the rating
agency to produce a rating. In particular the credit rating agency charges a fixed
fee F when a rating is produced and the fee is not contingent on the rating to be
produced which reflects the practice in the credit rating industry.
The rating agency’s payoff function consists of 3 parts. The first part is the
fixed fee paid by the client firm and the second part is the cost of the effort made
by the rating agency in acquiring the information. The third part represents the
cost borne by the rating agency due to the response of the capital market. (Henceforth called capital market cost.) This cost in turn consists of two components
as follows. First if the client firm goes bankrupt, the rating agency incurs reputation cost which is proportional to the predicted probability that firm does not
go bankrupt: a(1 − ρ), a ≥ 0. This component reflects the observation that if
the firm goes bankrupt, the investors will discount the rating agency’s credibility
more when the rating agency predicted a lower default rate. This component
represents the agency’s incentive to respect the investors’ interest which Covitz
and Harrison (2003) called the reputation hypothesis. The second component reflects the cost from losing future business opportunity when producing a bigger
default probability prediction. If the rating agency predicts a higher default probability and the firm does not go bankrupt, the client firm is less likely to solicit
the rating service in the future again. This component represents the agency’s
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incentive to respect the client firm’s interest which Covitz and Harrison (2003)
called the conflict of interest hypothesis. Probably the firm is more likely to go
to another credit rating agency or to seek a different financing method. Hence it
is proportional to the predicted default probability: bρ, b ≥ 0.
Collecting these two components, the agency’s capital market cost is written
as:

 a(1 − ρ) if
ψ(ρ) =

bρ
if

π<R
π≥R

(3)

As noted above, the credit rating and the equilibrium interest rate are functions of the signal X and the precision chosen by the agency. We write ρ(X, σ)
and R(X, σ) when the functional dependence should be made explicit. Incorporating this functional dependence, the rating agency has the following expected
capital market cost at the time of producing the rating.

Ψ(X, σ) = E[ψ(ρ(X, σ))]
= Pr[π < R(X, σ)| X, σ] a(1 − ρ(X, σ))
+ Pr[π ≥ R(X, σ)| X, σ]bρ(X, σ)
= (a + b) · ρ(X, σ)(1 − ρ(X, σ)).

(4)

Hence we write the the payoff function of the agency as:
u(σ) = F − C(σ) − E[Ψ(ρ(X, σ)]
= F − C(σ) − (a + b) · E[ρ(X, σ)(1 − ρ(X, σ))]
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(5)

where the expectation is taken with respect to the random signal X.
The model we described so far is one of moral hazard where the effort of acquiring information about the profit distribution of the client firm cannot be contracted upon. To focus on the issue of information acquisition effort, we assume
that the agency has no incentive to misrepresent the information by announcing
ρ different from the default probability estimated from the information.

3 Determination of the Credit Rating
We first analyze the determination of the credit rating from the market equilibrium condition (2). Notice that the interest rate on the debt is determined depending on the credit rating issued by the agency. Hence the agency has to issue
the rating consistent with the interest rate, which in turn determines the default
probability. The credit rating and the interest rate on the debt are simultaneously
determined from the equilibrium condition (2)
To analyze the determination of the credit rating, we start with examining the
posterior distribution of the profit conditional on the observation of the signal
X. Since the noise term ϵ in X is uniformly distributed, it is fairly straightforward to determine the posterior distribution except for the realizations in the
neighborhoods of the upper bound and the lower bound of signal values. For
X ∈ [π̄ − σ, π̄ + σ] the density of the posterior distribution is given by

1
π̄−X+σ

for

π ∈ [X − σ, π̄]. For the signal, π̄ − σ ≥ X > π + σ, the posterior distribution of
the profit is uniform on the interval [X − σ, X + σ] so that the density function
is given by
given by

1
.
2σ

For X ∈ (π − σ, π + σ] the density of the posterior distribution is

1
X+σ−π

for π ∈ [π, X + σ, ]. Collecting the findings so far, the density

of the posterior distribution conditional on the signal draw X is given by:
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ϕ(π|X, σ) =






1
X+σ−π
1
2σ
1
π̄−X+σ

for π ∈ [π, X + σ]

if

X ∈ [π − σ, π + σ]

for π ∈ [X − σ, X + σ] if

X ∈ [π + σ, π̄ − σ]

for π ∈ [X − σ, π̄]

X ∈ [π̄ − σ, π̄ + σ].
(6)

if

For future use we compute the distribution of the signal X. It is basic to show
that the density function of the random variable X = π + ϵ is given by:





f (X) =






(X+σ−π)
2σ(π̄−π)

for

X ∈ (π − σ, π + σ]

1
π̄−π
(π̄+σ−X)
2σ(π̄−π)

for

X ∈ [π + σ, π̄ − σ]

for

X ∈ [π̄ − σ, π̄ + σ].

(7)

The density function of the signal X is illustrated in the following figure for
two different values of σ, σ > σ ′ .

Figure 2: Density function of signal X (π = 0, π̄ = 2)
We are now prepared to compute the equilibrium interest rate from the market
equilibrium condition (2). The following proposition summarizes the result.
Proposition 1 The equilibrium interest rate conditional on the observation of
noisy signal X is computed as follows for various ranges of X:
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undefined due to certain bankruptcy for X ∈ [π − σ, 1]


√
R(X, σ) =
X + σ − 2 (X − 1)σ
for X ∈ [1, 1 + σ]




1
for X ∈ [1 + σ, π̄ + σ]
(8)

Proof. When the profit is less than the debt payment R, the firm is bankrupt
with probability 1. If it is known that the profit is above 1 with certainty, then the
firm can repay the debt with certainty if the interest rate is the riskless interest
rate 1. Since there is no possibility that the profit is less than 1 in this case, the
riskless interest rate 1 is indeed the equilibrium interest rate. It follows that for
signal value X ≥ 1 + σ, the default probability is zero. Therefore the interest
rate conditional on such a signal observation is 1.
Consider the signal realization X ∈ [π + σ, 1 + σ]. The equilibrium interest rate is determined from the debt market equilibrium condition (2) which is
rewritten as:4

∫

X+σ

R
R

1
dπ +
2σ

∫

R

X−σ

π
dπ = 1
2σ

(9)

Equation (9) is a quadratic equation in R:
R2 + (X − σ)2 − 2R(X + σ) + 4σ = 0

(10)

√
Solving for R satisfying the equation, we obtain R = (X+σ)−2 (X − 1)σ.5
4

It is critical to use the corresponding density function for each range as summarized in (6)
1
and it is 2σ
for the present case.
√
5
There is another root to equation (9), R = (X + σ) + 2 (X − 1)σ, which implies ρ is
always 1. This is not an interesting solution since it corresponds to the case where the interest
rate on the debt is fixed high enough that the firm always goes bankrupt.
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Note that due to Assumption 1, π + σ < 1. However the equilibrium interest
rate is not well defined for X < 1 since the term in the square root is negative.
This is because the default probability is 1 which means that the firm is certain
√
to go bankrupt. Hence R = (X + σ) − 2 (X − 1)σ is the equilibrium interest
rate only for X ∈ [1, 1 + σ].
When X ∈ [π − σ, π + σ], we can compute the equilibrium interest rate using
the corresponding posterior distribution in (6); the equilibrium interest rate is
R=X +σ−

√
(X + σ − π)(X + σ − 2 + π).

This is an imaginary root since the term in the square root is negative. Hence the
firm is bankrupt with probability 1 for this range of signal.
Collecting the results so far confirm the claim in the proposition.
We can easily confirm that the equilibrium interest rate, when well-defined,
is decreasing in X as illustrated in Figure 3, by computing the derivatives of R
with respect to X. This is consistent with the intuition that as the signal indicates
a higher realization of the true profit, the interest rate on the debt is lower.
From the proposition we can also see that the equilibrium interest rate is
increasing in σ which can be confirmed in Figure 3 which has the equilibrium
interest rate schedules for two values of σ, σ > σ ′ . The derivative of R with
√
respect to σ is 1 − X−1
for X ∈ [1, 1 + σ], which is positive. This is the key
σ
result for the present paper whose intuition is interesting. When the precision of
signal increases, the size of downward risk conditional on the same observations
of the signal value is reduced. Given the same posterior mean of the profit due
to the same value of X, the probability that the profit is less than a given debt
service requirement R is smaller. Hence the agency can predict smaller default
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Figure 3: Equilibrium interest rate conditional on X
probability conditional on the same value of the noisy signal and the equilibrium
interest rate for the debt gets lower as the variance parameter σ gets smaller. This
result indicates that the information acquisition effort by the rating agency has a
real effect on the interest rate to be charged on the debt. For a given signal draw
X, the interest rate is decreasing in the precision of the posterior distribution. It
follows that the economy benefits from a smaller variance of the signal although
the model is constructed with risk neutral investors.
Similarly we can compute the credit rating compatible with the equilibrium
interest rate which is summarized in the following proposition.
Proposition 2 The credit rating conditional on the observation of noisy signal
X is computed as follows for various ranges of X:
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ρ(X, σ) =

Proof.

for X ∈ [π − σ, 1]

1
√

(X−1)σ
σ

1−




0

for X ∈ [1, 1 + σ]

(11)

for X ∈ [1 + σ, π̄ + σ].

The credit rating is obtained by computing the default probability

given the equilibrium interest rate. For X ∈ [π + σ, π̄ − σ] solving for the default
probability yields
∫

R(X,ρ)

ρ(X, σ) =
X−σ

σ−
1
dπ =
2σ

√
√
(X − 1)σ
(X − 1)σ
=1−
.
σ
σ

(12)

Proposition 1 indicates that for X ≤ 1, the default probability is always 1,
while for X ≥ 1 + σ, it is 0. The proof is complete.

Figure 4: Equilibrium credit rating conditional on X
Figure 4 confirms the property proved in the proposition. The default prob-

18

ability conditional on the same observations of the signal value increases with a
rice in σ for the same reason as the equilibrium interest rate.

4 First Best
Before analyzing the agency’s optimal strategy in the monopoly market and the
competitive market, we examine a benchmark which the financial regulation authority would prefer. The goal of the financial regulation authority is to maximize the social welfare with respect to the rating agency’s effort choice. Since
we assume that the fund supply in the debt market is perfectly elastic at an exogenously determined interest rate, the rating service does not alter any other
resource allocation in the economy except the client firm may pay different capital cost. The following lemma formalizes this observation and defines the social
surplus function which the regulation authority maximizes.
Lemma 1 The financial regulation authority maximizes the social surplus with
respect to the choice of information acquisition by solving the following problem:
max E[(1 − ρ(X, σ))E[π − R(X, σ)]+ ] − C(σ)
σ

(13)

where the outer expectation is taken with respect to X, the inner expectation is
taken with respect to π, and E[·]+ denotes the mathematical expectation of the
term inside the bracket only when it is positive.
Proof. Observe that there are 3 groups of agents involved in the game: the
client firm who aims to borrow, the investors who aim to lend, and the credit
rating agency. Hence the social surplus is computed as the sum of the surpluses
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for the 3 groups.
First the surplus of the client firm is the net profit after paying for the interest on the borrowing and the rating fee. However the net profit accrues only
if the firm succeeds in raising the fund for the project and the profit is greater
than the interest payment while the rating fee is paid regardless. It follows that
the expected surplus for the client firm is given by E[Pr[π ≥ R(X, σ)]E[π −
R(X, σ)|π ≥ R(X, σ)]] − F where the outer expectation is taken with respect to
X since the firm succeeds in raising the fund depending on the realization of the
noisy signal the rating agency obtains.
Second the surplus which accrues to the investors is the difference between
the expected payoff from the lending, Pr[π ≤ R]E[π| π ≤ R] + Pr[π ≥ R]R,
and the cost of fund which is normalized to 1. The difference is identically 0
since the market equilibrium condition guarantees that the interest rate is equal
to the cost of capital which is 1. This is due to the assumption that the fund
supply is infinitely elastic at the riskless rate of 1 and the lenders are risk neutral.
In particular while the change in the precision of the rating agency’s information
may change the expected profit of the client firm, the lenders compete among
themselves so that the interest rate on any lending is fixed equal to the cost of the
fund, that is 1.
Finally the surplus of the credit rating agency is is the difference between
the fee collected from the client firms and the cost of information acquisition,
F − C(σ), where the cost depends on the precision of the signal the agency
obtains.
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Collecting the 3 components we get
W (σ) = {E[Pr[π ≥ R(X, σ)]E[π − R(X, σ)|π ≥ R(X, σ)]] − F }
+0 + {F − C(σ)}
= E[(1 − ρ(X, σ))E[π − R(X, σ)|π ≥ R(X, σ)]] − C(σ)
The proof is complete.
Hence the welfare maximizing regulation authority maximizes the firm value
minus the cost of the credit rating service. The benchmark problem has an interior solution as proved in the following proposition.
Proposition 3 There is a unique interior solution for problem (13) which satisfies the following first order condition:
d
−8σ
dC(σ)
E[(1 − ρ(X, σ))E[π − R(X, σ)]+ ] =
=
.
dσ
15(π̄ − π)
dσ
Proof.

(14)

Note that the net value of the firm π − R(X, σ) is identically zero

for X < 1 since by Proposition 2, the default probability determined from the
equilibrium condition (2) is 1. Hence the objective function in the maximization
problem (13) is rewritten as:
E [(1 − ρ(X, σ))E[π − R(X, σ)|π ≥ R(X, σ)]|X ≥ 1] − C(σ).
Observe also that 1 − ρ(X, σ) =

√

(X−1)σ
σ

(15)

for X ∈ [1, 1 + σ] and 1 for

X ∈ [1 + σ, π̄ + σ] from Proposition 2. In particular for X ≥ 1 + σ, R(X, σ) = 1
so that π ≥ R(X, σ). It follows that the first term in equation (15) is decomposed
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as:
E [(1 − ρ(X, σ))E[π − R(X, σ)|π ≥ R(X, σ)]|X ≥ 1]
= E [(1 − ρ(X, σ))E[π − R(X, σ)|π ≥ R(X, σ)]|1 + σ ≥ X ≥ 1]
+E [E[π − R(X, σ)]|X ≥ 1 + σ]

(16)

To compute the first term note that for 1 + σ ≥ X ≥ 1,
∫

X+σ

E[π − R(X, σ)|π ≥ R(X, σ)] =
R(X,σ)

π − R(X, σ)
dπ = X − 1
2σ

√
where we use the fact that R(X, σ) = X + σ − 2 (X − 1)σ for this range of
X. Hence
E [(1 − ρ(X, σ))E[π − R(X, σ)|π ≥ R(X, σ)]|1 + σ ≥ X ≥ 1]
∫ 1+σ
2σ 2
X −1
=
dX =
(1 − ρ(X, σ))
π̄ − π
5(π̄ − π)
1
To compute the second term in (16), note that
∫

π̄−σ

E [π|X ≥ 1 + σ] =
1+σ

where

(π̄+X−σ)
2

X
dX +
π̄ − π

∫

π̄+σ

π̄−σ

(π̄ + X − σ) (π̄ + σ − X)
·
dX
2
2σ(π̄ − π)
(17)

in the second integral is the mean of π conditional on the obser-

vation of noisy signal such that X ∈ [π̄ − σ, π̄ + σ]. We can also compute
(∫

π̄−σ

E [R(X, σ)|X ≥ 1 + σ] =
1+σ

1
dX +
π̄ − π
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∫

π̄+σ

π̄−σ

)
(π̄ + σ − X)
dX .
2σ(π̄ − π)
(18)

Carrying out the computation by taking integrals, we obtain
E [(1 − ρ(X, σ))E[π − R(X, σ)|π ≥ R(X, σ)]|X ≥ 1]
=

−8σ 2 + 15 − 30π̄ + 15π̄ 2
.
30(π̄ − π)

(19)

It follows that the first order condition is:
dC(σ)
−8σ
=
15(π̄ − π)
dσ

(20)

as claimed in the proposition.
Observe that the objective function of the maximization problem (13) is concave in σ, increasing at σ = 0 and decreasing at the upper bound σ = σ̄ due to
our assumption on the curvature of the cost function. It follows that there is a
unique interior maximum for the maximization problem.
Interpreting the first order condition (14) for the interior solution is straightforward: the financial authority’s optimal solution is obtained when the marginal
benefit in the interest rate from higher precision choice equals to the marginal
cost of information acquisition.

5 Conservative Monopoly Rating Agency
The current credit rating industry is characterized by a high concentration ratio
among a few dominant players. The reason behind the concentrated industry
structure lies partly with the regulation structure of many countries. For instance
the SEC in the U.S. determines who are recognized as Nationally Recognized
Statistical Rating Organizations (NRSRO) and this regulation effectively works
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as an entry barrier.
The present section analyzes the monopoly case as a polar case of concentrated market structure. The monopoly rating agency maximizes its payoff function by choosing σ:
max u(σ) = F − C(σ) − (a + b)E [ρ(X, σ)(1 − ρ(X, σ)] .
σ

(21)

Proposition 4 There is a unique interior solution for problem (21) which satisfies the following first order condition:
d
−(a + b)
dC(σ)
(a + b)E [ρ(Xσ)(1 − ρ(Xσ)] =
=
.
dσ
6(π̄ − π)
dσ

(22)

Proof. To compute the term in the expectation of the objective function of
problem (21), note that the credit rating ρ(X, σ) = 1 for X < 1 and ρ(X, σ) = 0
for X > 1 + σ. It follows that

E[ρ(X, σ)(1 − ρ(X, σ)]
) √
√
∫ 1+σ (
(X − 1)
(X − 1)
1
=
1−
·
·
dX
σ
σ
(π̄ − π)
1
σ
=
.
6(π̄ − π)

(23)

Therefore the first order condition is
dC(σ)
−(a + b)
=
.
6(π̄ − π)
dσ
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(24)

Observe that the objective function of the maximization problem (21) is concave in σ, increasing at σ = 0 and decreasing at the upper bound σ = σ̄ due to
our assumption on the curvature of the cost function. It follows that there is a
unique interior maximum for the maximization problem.
The optimal effort choice obtained in Proposition 4 depends on the capital
market cost. In particular increases in a and b which are the coefficients of the
capital market cost induce higher effort, resulting in lower σ.
We now proceed to show that the information acquisition effort chosen by
the monopolist rating agency may be smaller than the benchmark solution preferred by the financial authority. This choice of information acquisition effort
implies that given the same posterior mean of the profit distribution, the monopolist agency will issue lower ratings causing higher interest rates, which we call
conservatism.
Theorem 1 If |C ′ ( 5(a+b)
)| ≥
16

a+b
,
6(π̄−π)

then the optimal choice for the monopoly

σ ∗ is greater than the first best solution σ̂ and thus the expected equilibrium
interest rate under monopoly is higher than the first best.
Proof. The first order conditions for the first best problem and the monopoly
problem are rewritten here for convenience.
¯
−8σ̂
dC(σ) ¯¯
=
15(π̄ − π)
dσ ¯σ=σ̂
¯
−(a + b)
dC(σ) ¯¯
=
6(π̄ − π)
dσ ¯σ=σ∗
¯
dC(σ) ¯
∗
The requirement that σ̂ ≤ σ implies that dσ ¯

σ=σ̂
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(25)

(26)
≤

¯

dC(σ) ¯
dσ ¯
σ=σ ∗

because

of the fact that the cost function C(σ) is a decreasing convex function of σ. It
follows that

−8σ̂
15(π̄−π)

≤

−(a+b)
6(π̄−π)

which is simplified to σ̂ ≥

5(a+b)
.
16
that σ̂ ≥ 5(a+b)
16

The first order condition (25) has a solution such
¯
dC(σ) ¯
due to the afore-mentioned property of the cost funcif dσ ¯ 5(a+b) ≤ −(a+b)
6(π̄−π)
σ=

16

tion. Since the derivative of the cost function is negative, this requirement is
)| ≥
equivalent to |C ′ ( 5(a+b)
16

a+b
.
6(π̄−π)

The claim on the expected equilibrium interest rate can be verified using
the derivation of the equilibrium interest rate in the proof of Proposition 1: the
expected equilibrium interest rate is increasing in σ. The proof is complete.
The condition in the theorem has an intuitive explanation. The first best
solution σ̂ is smaller than the monopoly solution σ ∗ if the first derivative of the
cost function is sufficiently small (since it is negative) at a particular value of
σ. It is easier to satisfy this condition if (a + b) is small due to the property
of the cost function. Remember that the parameters a and b are the coefficients
of the rating agency’s capital market cost. It is not easy to calibrate the size of
these parameters which properly reflect the cost imposed on the rating agency
in the real world. However these parameters should be fairly small because the
corresponding term for the first best solution is the total interest payment whose
size is normalized around 1 since we normalize the size of the debt as 1.
It is also plausible that as a and b get larger so that the capital market cost of
the rating service grows larger, the rating agency is subject to sharper incentive
constraint and hence is less likely to choose small information acquisition effort,
i.e., larger σ.
To summarize the findings so far, the monopolist credit rating agency will
choose an information acquisition effort smaller than the first best solution pre-
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ferred by the financial regulation authority if the coefficients of the capital market
cost are small. The sub-optimal effort choice translates to a larger σ which induces higher default probability prediction and higher equilibrium interest rate
so that the capital cost for the firm is larger. In addition the economy will have
more firms going bankrupt since the firms on average have to satisfy higher debt
service requirements although the distribution of the true profit remains constant
with the change of information acquisition effort.

6 Competition
We introduce competition into the credit rating industry. We first consider the
consequence of competition which increases the cost from imprecise credit rating. If there are more competing credit rating agencies, imprecise rating is more
likely to incur cost to the agency in that the client firm may move to a competing
agency after a harsh rating. The loss of business is represented by b in the model.
The following proposition shows what happens if competition increases.
Proposition 5 The optimal σ value for monopolist rating agency is decreasing
in (a + b).
Proof.

Suppose that a + b decreases to a′ + b′ where a′ + b′ ≤ a + b

as described in Figure 5. This induces an increases in the left hand side of the
following first order condition:
−(a + b)
dC(σ)
=
.
6(π̄ − π)
dσ
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(27)

Figure 5: The effect of a change in the capital market cost
Since the cost function C(·) is decreasing convex function, the solution which
satisfies the first order condition moves to the right. Hence the optimal σ given
a′ + b′ is greater than the one given a + b.
The result is consistent with the intuition that as the capital market cost gets
more sensitive to the choice of σ, the monopolist agency chooses a higher information acquisition effort.
This result implies that the fee structure which is a step function in the size
of the client firm or the size of the debt to be issued, the credit exposure, has
desirable incentive effect although imperfect. Higher fixed fee implies that the
penalty from losing future business opportunity by predicting more strict rating
is higher. As a consequence, the rating agency spends more effort in information
acquisition.
This result has another interesting interpretation. The proposition considers
increases in a as well as b. The parameter a represents the cost due to an incorrect
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rating in the sense that the rating predicts more generous rating than the true
one; when the client firm goes bankrupt when the rating agency predicted it was
safe, the agency incurs the cost a. When the investors in the market pays more
attention, an incorrect rating in this sense will damage the reputation by a greater
degree. Also a close scrutiny by regulator will have similar effect on the cost of
an incorrect rating. In this case the rating agency will make a higher effort to
avoid capital market cost from inaccurate rating service.
Next we consider a situation where the competition induces the agencies to
make effort until there is not extra profit after subtracting the fixed cost. In
particular, instead of constructing a detailed competition structure, we assume
that the introduction of competition induces the agencies to compete in terms of
the information acquisition effort up to the point where the profit is zero. Hence
the equilibrium choice of σ is determined at the smallest level which satisfies the
following zero profit condition:
u(σ) = F − C(σ) − (a + b)E[ρ(X, σ)(1 − ρ(X, σ)] = 0.

(28)

This equilibrium condition allows competition among agencies with respect
to information acquisition effort. Hence our model relies on a strong sense of rational expectation in that the competing agencies’ optimal choices are rationally
expected and the agencies in fact deliver it. This strong assumption may be understood as the consequence of dynamics in the industry; if an agency does not
put competitive level of effort so that the rating is consistently lower than others,
then the agency will not be solicited by the client firms in the equilibrium.
While we allow competition among agencies in terms of the information acquisition effort, we do not allow price competition; this is roughly consistent
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with the credit rating industry’s fee structure. We also have further results when
price competition lowers the fixed fee.
Proposition 6

1. Suppose that the fixed fee F is initially set to generate a

positive profit for the monopolist credit rating agency, i.e., F > C(σ ∗ ) +
(a+b)σ ∗
, and is maintained after the introduction of competition.
6(π̄−π)

Then com-

petitive agencies choose higher information acquisition effort than the monopolist agency.
2. Suppose that the fixed fee F generates a positive profit for the first best
solution σ̂, i.e., F > C(σ̂) +

(a+b)σ̂
.
6(π̄−π)

Then the competitive information

acquisition effort is greater than the first best solution .
3. Suppose that the fixed fee F does not generate a positive profit for the first
(a+b)σ̂
best solution σ̂, i.e., F < C(σ̂) + 6(π̄−π)
. Then the competitive information

acquisition effort is smaller than the first best solution.
The proposition follows because the payoff function of the rating agency
is concave so that the break-even point for the competitive agency lies to the
left of the monopoly solution if the payoff function is positive at the monopoly
solution.6 Similarly the break-even point for the competitive agency lies to the
left of the first best solution if the payoff function is positive at the first best
solution.
The proposition implies that the introduction of competition induces the agencies to behave more aggressively with respect to the credit rating. If the fixed fee
is too high, the agencies may choose too much information acquisition effort
even relative to the first best solution.
6

This informal argument is sufficient for the proof. The formal proof is omitted.
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We explorer further variations in the pattern of competition. Suppose competition takes place with respect to not only the information acquisition effort but
also the fixed fee. If price competition happens, the equilibrium under competition induces a lower level of information acquisition effort.
Proposition 7 If the price competition reduces the fixed fee, then the competitive
choice of information acquisition effort gets lower.
The proof of the proposition is similar to that of Proposition 6. The main
argument for the proof can be verified in Figure 6. In the figure as the fixed fee
is lowered from F to F ′ the break-even point of the rating agency moves from σ
to σ ′ , σ ′ > σ.

Figure 6: The effect of price competition
This result has an interesting implication on the practice of unsolicited ratings. Leading agencies such as Moody’s and S & P issue credit ratings even if
they are not solicited. In the circumstances, the rating is mainly based on the
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public information. In particular the rating agency does not get a fee for the service which is an extreme case of a low fixed fee. Hence it has the same effect
as a price competition which induces the agencies to behave conservatively by
choosing a lower level of information acquisition effort.

7 Conclusion
This paper investigated the effect of competition in the provision of credit rating
service. We constructed a model of moral hazard where the effort level of the
rating agency cannot be contracted upon. In view of the concentrated structure
in the real world credit rating industry, we have considered the extreme case of
monopoly and compared it against the first best which the financial regulation
authority prefers. The monopolist agency chooses a sub-optimal level of information acquisition effort when the capital market cost is not sensitive to the accuracy of the rating service. The introduction of competition in the credit rating
industry increases the effort choice so that the economy incurs less bankruptcy
cost.
Our model is undoubtedly very simple. However this simplification allows
us direct computations of the crucial variables in the model. It also appears that
the argument can be extended to more general settings while we may have to
forego the luxury of obtaining closed form solutions for the model.
The paper takes the fee structure existing in the industry and assumes that it
is not contingent on the quality of credit rating. This feature obviously restricts
the possibility of proper incentive provision for the rating agency. Finding the
fee structure which provides better incentive seems an interesting direction for
further research.
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〈 Abstract in Korean 〉
이인호*
이 글은 신용평가산업 내에서 경쟁의 중요성에 대해서 다룬다. 신용

평가기관(Credit Rating Agency)의 주된 역할은 기업의 이윤에 대한 정
보를 바탕으로 채무불이행에 대한 확률을 예측하는 것이다. 이러한 평

가는 기업이 발행하는 채권의 이자율에 영향을 미치게 된다.

여기에서

말하는 신용평가는 개인이나 중소기업에게 대출심사를 할 때 사용하는
신용평점평가(Credit Scoring Service)와는 다른 개념이다. 본문에서 사
용하는 모델에서는 신용평가기관은 정보획득노력을 하고 이러한 노력수
준이 정보의 정확도를 결정한다고 가정한다.
신용평가기관은 보통 채권발행기업의 규모와 채권액수를 기준으로 고
정적인 비용을 받는다. 그리고 현실에서는 신용평가에 대한 정부의 규
제가 심하여 진입이 어렵기 때문에 적은 수의 집중된 신용평가기관들이
존재한다. 이렇듯 신용평가의 정확성과 관계없이 신용평가기관이 받는
금액이 어느 정도 일정한 상황에서 독점적인 신용평가기관이 존재한다
면 금융감독당국이 원하는 수준보다 적은 노력을 기울이게 된다는 것을
살펴본다. 이는 사회적으로 최적인 노력수준 또는 경쟁압력이 있는 상

황에서의 노력 수준보다 낮은 것이다. 그리고 이러한 상황에서 신용평
가기관들이 신용평가의 정확성에 대해서 경쟁한다면 정보획득노력을 높
이는 결과를 가져오는 반면 가격경쟁을 한다면 노력할 유인을 줄이는
결과를 낳는다는 점도 확인한다.
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