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Abstract
This article relates corporate credit rating quality to competition in lending between
the public bond market and banks. In the model, the monopolistic rating agency’s
choice of price and quality leads to an endogenous threshold separating low-quality
bank-dependent issuers from higher-quality issuers with access to public debt. In a
baseline equilibrium with expensive bank lending, this separation across debt market
segments provides information, but equilibrium ratings are uninformative. A positive
shock to private (bank) relative to public lending supply allows banks to compete
with public lenders for high-quality issuers, which threatens rating agency profits, and
informative ratings result to prevent defection of high-quality borrowers to banks. This
prediction is tested by analyzing two events that increased the relative supply of private
vs. public lending sharply: legislation in 1994 that reduced barriers to interstate bank
lending and the temporary shutdown of the high-yield bond market in 1989. After each
event, the quality of ratings (based on their impact on bond yield spreads) increased
for affected issuers. The analysis suggests that that the quality of credit ratings plays
an important role in financial stability, as strategic behavior by the rating agency in an
issuer-pays setting dampens the influence of macroeconomic shocks. It also explains the
use of informative unsolicited credit ratings to prevent unrated bond issues, particularly
during good times. Additionally, the controversial issuer-pays model of ratings leads
to more efficient outcomes than investor-pays alternatives.
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Introduction

While the importance of credit ratings for access to public debt markets is widely accepted,
incentives to produce high-quality ratings remain controversial. Some expect ratings to be
informative, citing the agencies’ stated objectives. Others suggest the issuer-pays business
model might lead to bias and ratings shopping (which some investors cannot perceive), or
that accuracy in the short term may allow a rating agency to fool investors later. Relative
to such alternatives, the role of competition in lending across debt market segments has
received limited consideration.
This paper analyzes the debt issuer’s decision to purchase a rating from a strategic rating
agency and seek investment from banks or public markets. The model suggests a previouslyoverlooked competitive channel (between banks and bond investors) influences incentives to
accurately reveal information in ratings. Analysis of shocks to relative lending supply allows
identification in tests of the model’s prediction that increased competition from banks leads
to more informative credit ratings for corporate issuers.
In the model, a monopolistic rating agency sets the price and quality of credit ratings.
Arms-length public investors know only the issuer’s rating, while private lenders can learn the
issuer’s quality but require a higher return.1 The rating agency’s action trades off low-quality
issuers’ desire to pool against the threat that high-quality issuers may borrow from private
lenders (banks) if ratings do not allow them to separate. High-quality customers’ defection
affects the rating agency directly through lost revenue from these customers, and indirectly
by reducing the value of ratings for all customers. This externality operates through beliefs
about rated issuer quality, and links the informativeness of credit ratings to the threat posed
by banks.
Identification of the influence of private lenders on rating informativeness is complicated
1

This higher return could arise because private lenders incur monitoring costs or have a lower discount
rate, or it could represent the borrower’s preference for dealing with arms-length public investors.
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by difficulties in separately identifying supply and demand, and by challenges specific to
measuring total private lending. Studies by Faulkender and Petersen (2006) and Leary
(2009) suggest that shifts in loan supply affect the firm’s choice between public and private
borrowing. An ideal test of the influence of competition relates this borrowing choice directly
to the rating agency’s informativeness decision.
To test how competition from private lenders influences ratings informativeness, I identify and analyze two events which increased the relative supply of private vs. public lending.
The first event I analyze is the Riegle-Neal Interstate Banking and Branching Efficiency Act
of 1994 (the “Riegle-Neal Act”). This legislation reduced barriers to interstate branching
(Dick, 2006), and had a disproportional affect for young issuers, since older issuers had access
to interstate borrowing before the legislation (Zarutskie, 2006). By increasing the supply of
private lending for young issuers, without having a similar impact on the supply of public
lending, this legislation shifted the relative supply of private vs. public lending for young
issuers.
I also examine the 1989 collapse of Drexel Burnham Lambert (the “Drexel collapse”),
which led to the temporary shutdown of the high-yield bond market. Lemmon and Roberts
(2010) argue that this collapse was exogenous with respect to demand for borrowing. Because
it was concentrated in the high-yield segment of the public debt market, I argue that it
increased the relative supply of private vs. public lending for high-yield issuers more than it
did for investment-grade issuers.
I analyze how each event affected the informativeness of ratings by comparing issuers
facing differential shifts to the relative supply of private vs. public lending. I measure informativeness based on the estimated coefficient on the credit rating from a regression of
the yield spread for a new issue on the rating and a set of issue- and issuer-level control
variables. This measure of informativeness is based on the premise that when ratings contain information relative to what investors know, investors pay more for a bond issue that
2

is rated higher than expected. By contrast, uninformative ratings have a lower impact on
bond pricing. I find that rating informativeness increased significantly following both the
Drexel collapse and the Riegle-Neal Act for a subset of affected issuers, compared with a
control group not impacted by the supply shifts. These results suggest that the quality of
ratings responds to competition between private and public lenders.
My model also offers an explanation for the controversial practice of issuing unsolicited
credit ratings.2 It suggests such ratings should be informative. In the model, the rating
agency’s choice of ratings informativeness and the rating fee lead to an endogenous threshold
quality level, such that all issuers with higher quality purchase ratings. By raising the average
quality of unrated firms, increases in this threshold present the possibility that unrated issuers
can access public markets. Such access jeopardizes the gatekeeper status of the rating agency,
and reduces fees it can charge for solicited ratings. Unsolicited ratings act as a strategic
pricing tool that allows the rating agency to extract higher rents from paying customers.
However, unsolicited ratings lead to underinvestment when borrowers with positive-NPV
projects that do not receive unsolicited ratings are unable to raise financing.
The rest of this paper is organized as follows. The next two sections discuss related
literature and institutional background. Section 4 introduces the model, analyzes equilibrium outcomes and discusses implications for efficiency. Section 5 discusses methodology
and section 6 presents empirical results. Section 7 concludes. I present proofs in Appendix
A.
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Standard & Poor’s has an explicit policy to rate all significant corporate bond issues, whether or not
the issuer pays (Cantor and Packer, 1994).

3

2

Related literature

This paper is related to the literature on ratings determination and standards, ratings informativeness, and rating agency incentives. It adds to the rating informativeness literature
by exploring whether information in ratings is new relative to fundamentals. By relating informative ratings to competition from private lenders, my paper suggests a new competitive
channel is important for rating agency incentives.
Lizzeri (1999) considers the rating agency’s incentive to make ratings informative, and
suggests that low-quality marginal customers prefer uninformative ratings, while high-quality
rating customers are captive. In his model, the rating agency caters to low-quality customers
with ratings that distinguish between rated and unrated issuers, but do not contain additional
information. This result is compelling, but contrasts with both intuition and evidence that
suggests ratings are informative (e.g., Kliger and Sarig, 2000; Jorion, Liu and Shi, 2005).
Related studies that analyze ratings determination (e.g., Horrigan, 1966; Kaplan and
Urwitz, 1979; Ederington, 1985; Kraft, 2011) focus on the relationship between observable
firm characteristics and credit ratings. Studies of rating standards (e.g., Amato and Furfine,
2004; Blume, Lim, and MacKinlay, 2006) focus on variation in the relationship between
ratings and fundamentals over time. A number of studies address the informativeness of
ratings, usually by analyzing the stock or bond price reaction to upgrades and downgrades.3
To relate the informativeness of ratings to rating agency incentives, I focus on ratings
assigned to new issues, which comprise the majority of rating fees for corporate issuers
(White, 2001). My approach for measuring ratings informativeness is closest to that of Liu
and Thakor (1984) and Becker and Milbourn (2011) who consider the effect of ratings on
bond yields. This approach measures the incremental impact of ratings (above fundamentals)
by regressing bond yields on credit ratings, using control variables that predict the rating.
3

Examples include Holthausen and Leftwich (1986), Hand, Holthausen, and Leftwich (1992), Kliger and
Sarig (2000), Dichev and Piotroski (2001), Hull, Predescu, and White (2004), and Jorion, Liu, and Shi
(2005).
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Several recent studies on rating agency incentives suggest that reputation-building (by
rating agencies), competition between rating agencies, and regulatory distortions influence
the information content of ratings. Reputation-based studies (Mathis, MacAndrews, and
Rochet, 2009; Bolton, Freixas and Shapiro, 2012; and Bar-Isaac and Shapiro, 2012) argue
that when there are more issuances (for example, during boom times), accuracy declines
because building reputation becomes less important. These results depend on the value of
reputation, which in turn depends on the rating agency’s discount rate (and, possibly, on
investors’ ability to understand rating agency incentives). A truth-telling equilibrium arises
in these models when the value of reputation is sufficiently high.
Studies of regulatory distortions and competition between rating agencies suggest both
factors lead to less informative ratings. This could be due to regulatory arbitrage (Opp, Opp,
and Harris, 2013) or ratings shopping (Skreta and Veldkamp, 2009). Doherty, Kartasheva,
and Phillips (2012) suggest informative ratings may prevent entry in the ratings sector.
Becker and Milbourn (2011) analyze the effects of competition using Fitch’s market share and
find ratings are less informative when Fitch’s market share is higher. I argue that competition
between public and private lenders plays an important role, and that competition between
agencies in the corporate bond rating sector has been relatively limited.
We have few explanations for the rating agency’s incentives to issue unsolicited ratings.
Sangiorgi, Sokobin and Spatt (2009) suggest that such ratings allow agencies to avoid litigation. Fulghieri, Strobl, and Xia (2013) suggest downward-biased unsolicited ratings force
issuers to pay higher fees for solicited ratings. Unsolicited ratings are also lower than solicited
ratings in my model, but are not biased, and must be informative even if based on public
information. Smaller rating agencies argue such ratings are anti-competitive; my paper also
relates unsolicited ratings to market power, but suggests they may emerge without threat of
entry into the ratings sector.
This paper is the first, to my knowledge, to explicitly focus on how strategic actions of
5

credit rating agencies affect the public debt issuance threshold. The main difference between
my model and standard information intermediary models (Lizzeri, 1999; Faure-Grimaud,
Peyrache, and Quesada, 2009) is that I model debt issuers rather than asset sales. Lizzeri’s
(1999) sellers have the same value for a given rating. By contrast, payoffs for debt issuers
in my model depend on issuer quality, even conditional on the rating. This dependence
leads to possible underinvestment: outcomes in which some borrowers do not pursue their
positive-NPV projects.
Finally, this paper relates broadly to literature that analyzes the choice between private
and public debt. In contrast to classic studies that explicitly model the role of private lenders
(e.g. Sharpe, 1990; Diamond, 1991; Rajan, 1992), my paper treats the cost of private borrowing as exogenous. In my model, the rating agency, acting on behalf of public lenders, uses
informative ratings to compete with private lenders. My results suggest that arms-length
public lenders are not passive players in debt markets, and instead compete actively using
the ratings sector.

3

Institutional background

I briefly summarize some institutional features of the credit ratings industry that motivate
this analysis. Bond rating agencies were established during the early 20th century, primarily in response to asymmetric information problems related to investments in U.S. railroad corporations, and gained prominence through inclusion in regulation during the postdepression era.

4

Today, there are three major players in the corporate credit rating market:

Standard & Poor’s (“S&P”, a unit of the McGraw Hill Companies), Moodys Corporation
(“Moodys”), and Fitch Ratings (“Fitch”).
4

See Sylla, 2001, for a discussion of the origins of the industry or Cantor and Packer, 1994, for a summary
of relevant regulation.
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Regulatory and voluntary constraints on institutional investment lead to rating-based
segmentation of bond investors. Regulation in 1931 increased the importance of rating agencies, and required banks to mark low-rated securities to market (Cantor and Packer, 1994).
In 1936, regulation prohibited banks from purchasing “speculative” securities, where the
definition of “speculative” was based on credit ratings from at least two major agencies
(Sylla, 2001). In 1975, the Securities and Exchange Commission initiated the Nationally
Recognized Statistical Rating Agency (“NRSRO”) distinction, which defined the set of ratings entities whose ratings could be used for regulatory purposes (White, 2001). Subsequent
regulation imposed rating-based formulae into determination of capital and margin lending
requirements, often granting favorable treatment to highly-rated (AAA) bonds (Cantor and
Packer, 1994).
Public markets for corporate bonds remain segmented across two important boundaries:
the “investment-grade boundary,” and the “high-grade boundary,” with the latter emphasizing AAA-rated issuers. Segmented markets pose empirical challenges for empirical studies
that analyze the effects of particular credit ratings. When measuring ratings numerically,
one rating category is more important when the rating change involved causes the issuer
to cross the high-grade or investment-grade boundary. Additionally, while not an explicit
requirement for raising public debt, first-time issues of public debt are almost always rated,
and the potential for raising public debt without a rating is limited.
The rating agencies business model includes charging the issuer of securities, rather
than investors. This “issuer pays” model has been the subject of controversy, as several
studies have suggested this could lead to conflicts of interest and overly customer-friendly
ratings (Skreta and Veldkamp, 2010). Such studies typically require an assumption about
investors inability to recognize the conflicts in the issuer-pays model. This article suggests a
countervailing benefit of the issuer pays model: rating fees may allow bond issuers to signal
their quality (and lead otherwise-marginal issuers to choose a safe project which does not
7

require financing).
The ability of firms to shop for ratings and engage in regulatory arbitrage depends on
the number of possible rating agencies and on whether these agencies’ ratings are viewed
as substitutes. Here, the structured finance and corporate bond markets served by the
rating agencies differ. While several studies (for example, Skreta and Veldkamp, 2010,
Mathis, MacAndrews and Rochet, 2010, or Benmelech and Dlugosz, 2010) have ascribed
deterioration in credit rating quality to ratings shopping, such studies have focused on the
structured finance market. Additionally, studies that analyze “issuer-friendly” ratings and
rating agency capture (through ratings that are biased upwards) rely on an assumption about
limited investor rationality (since rational investors discount the rating they expect to be
biased).
By contrast, competition in the corporate bond rating market has been limited. The
three major players have over 90% market share, with Fitch lagging far behind Moodys and
S&P (Becker and Milbourn, 2010). Nearly all bond issues in studies by Bongaerts, Cremers
and Goetzman (2010) have ratings from S&P and Moodys, and many also have ratings from
Fitch. The only variable in terms of issuer behavior in the corporate bond market appears
to be whether to purchase a rating from Fitch: ratings from S&P and Moodys are purchased
for nearly all rated new issues. This suggests these two agencies enjoy an oligopoly, and distortions from ratings shopping are less significant in corporate bond markets than in markets
for structured finance.

4

Model

Consider a one-period economy with risk-neutral agents in which a firm’s owner-operator
(“he”, or the “entrepreneur”) chooses whether to raise financing to invest in a risky project
from either public or private lenders. The entrepreneur has (fungible) initial assets A, and
8

his quality θ ∼ U [0, 1] represents his privately-known probability of success with the risky
project. The risky project requires capital K > A, and produces cash flow X if successful
(otherwise, it produces 0).
The entrepreneur has three investment alternatives. He can deploy his assets in a risk
free project which returns zero, borrow from public lenders, or borrow from private lenders.
Private lenders can learn θ, but require expected return P > 0 in order to lend, while
competitive public-market investors need only break even (earn zero expected return). P > 0
captures the assumption that public borrowing is less costly from the perspective of the issuer
than private borrowing. This can be because of monitoring costs, differences in discount
rates, or because the issuer prefers to deal with arms-length investors.
The rating agency offers to produce rating r ∈ [0, 1] with informativeness α in exchange
for fee φ, and can credibly commit to a rating disclosure policy. I restrict consideration to
full disclosure by the rating agency,5 and allow it to choose (without cost) the probability
(α) with which it observes and discloses θ. The informativeness of the rating represents the
probability with which it reveals the type of the entrepreneur. With probability α, the rating
reveals his quality: r = θ. With probability (1 − α), the rating is not revealing, and investors
know only that the issuer purchased a rating. As discussed below, this is equivalent to
setting investor beliefs equal to the average quality of rated issuers: r = E[θ | issuer rated].
I initially assume the rating agency cannot issue unsolicited ratings; I relax this assumption
in Section 4.2.
This signal structure emphasizes the role of ratings informativeness on the entrepreneur’s
ex ante decision to purchase a rating. Investors know whether the rating they observe is
informative.6 To understand this signal structure, consider an uninformative rating scheme:
5

I assume truth-telling can be enforced because the value of reputation is sufficiently high. This is a
possible equilibrium outcome in Mathis et al. (2009) and Bolton et al. (2010).
6
In practice, investors are likely unable to distinguish directly between informative and uninformative
ratings. The signal structure I use captures the idea that when ratings are informative, investors place more
weight on ratings in estimating issuer quality.
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α = 0. If such a rating is costly (φ > 0), it allows the entrepreneur to signal because
low-quality entrepreneurs will prefer investing in the safe project to purchasing a rating. In
this way, α captures informativeness of ratings beyond information in the rating purchase
decision.
Rating agency
posts φ, α

Entrepreneur chooses
to buy rating

Rating agency
reveals r

Entrepreneur chooses
project, financing

t=0

t=1

t=2

t=3

Outcomes
realized
t=4

Figure 1: Timing of moves

The timing of events is summarized in Figure 1. At t = 0, the rating agency chooses the
rating fee, φ, and rating informativeness, α. At t = 1, the entrepreneur decides whether to
obtain a rating. The rating is produced and disclosed at t = 2, and investors update beliefs
about the entrepreneur’s quality. Next, at t = 3, the entrepreneur decides whether to invest
in the safe project or the risky project, using required repayment levels implied by investors’
beliefs to evaluate expected t = 4 payoffs. If the entrepreneur chooses the risky project,
he raises financing by offering repayment R ∈ {R(r), RU , RP } which depends on whether he
seeks public financing with rating r, is unrated, or seeks private financing. At t = 4, project
outcomes and payoffs are realized.

4.1

Equilibrium with informative ratings

I consider symmetric Bayesian-Nash equilibria of the game. An equilibrium {φ, α, Θ} consists of a fee, rating informativeness, and a set of decision rules for each type of entrepreneur.
I solve the model by backwards induction. At t = 3, the entrepreneur decides whether to
raise financing and the financing type. I first rule out financing when entrepreneurs invest
less than A.

Lemma 1: There is no equilibrium in which an entrepreneur invests less than A in the risky
10

project.

Lemma 1 suggests that all entrepreneurs must invest their assets in the risky project (because
not doing so would be a negative signal). The amount of financing is K + φ − A if the
entrepreneur purchases a rating, and K − A otherwise.7 At t = 4, investors are repaid if
the project is successful. If it is not, the investors and entrepreneur receive 0. Because
there are no funds to repay debt if the project is unsuccessful, required repayment refers to
the amount promised to investors if the project succeeds. If the entrepreneur raises public
financing, promised repayment at t = 3 depends on the t = 2 rating and satisfies investors’
participation conditions: public investors expect to break even, while private investors require
expected return P . At t = 1, the entrepreneur chooses whether to purchase a rating. At
t = 0, the rating agency chooses φ and α to maximize profits.
For high-quality entrepreneurs, informative ratings are favorable and uninformative ratings are unfavorable, while the reverse is true for low-quality entrepreneurs. For high-quality
entrepreneurs, an unfavorable (uninformative) rating may lead to a preference for bank financing, while for low-quality entrepreneurs, an unfavorable (informative) rating may lead to
preference for the safe project. If the rating is informative, investors know the entrepreneur
has quality θ, while if it is uninformative they believe the entrepreneur’s quality is equal to
the average quality of rated entrepreneurs.
Because the entrepreneur’s profit is increasing in θ, I solve for an equilibrium in which
there exist quality thresholds that define the strategy of each type of entrepreneur. Because
private lenders learn the entrepreneur’s quality, high-quality entrepreneurs benefit more from
private borrowing. Because they value the risky project less, low-quality entrepreneurs are
more likely to choose the safe project. I assume that the entrepreneur first pays for the
rating, then makes an investment decision conditional on the rating outcome. A consequence
7

The assumption that the owner-manager of the issuing firm cannot invest outside wealth in the project
shuts off the signaling mechanism of Leland and Pyle (1977).
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is that some low-quality entrepreneurs purchase a rating, hoping it will be uninformative so
they can pool with high-quality entrepreneurs. Similarly, some high quality entrepreneurs
purchase a rating, hoping it will be informative and allow them to separate from low-quality
entrepreneurs.
To seek financing, the entrepreneur must expect to earn more than A, which could be
obtained by investing in the safe project:
θ(X − R) ≥ A

(1)

where R, the amount promised to investors if the project succeeds, depends on the rating
only if the entrepreneur seeks public borrowing. Each type of financing satisfies investors’
break-even conditions: public market lenders are competitive, while private lenders require
return P . Repayment for rated entrepreneurs is:
R(r) =

K −A+φ
E[θ| r]

(2)

while private borrowing requires repayment:
RP =

K −A+P
.
θ

(3)

Repayment for unrated entrepreneurs public borrowers is:
RU =

K −A
,
E[θ|unrated]

(4)

which yields expected profits for unrated public issuers:
h

θ X−

i
K −A
.
E[θ| unrated]

(5)

To decide whether to get rated, the entrepreneur calculates payoffs conditional on having a rating. After paying the fee, the entrepreneur will receive either an informative or
uninformative rating, with which it can seek public financing. Its expected t = 4 payoff
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under each alternative is:
θX − K + A − φ public financing with informative rating
h
 (K − A + φ) i
public borrowing with uninformative rating
θ X−
E[θ | rated ]
θX − K + A − P − φ rated, but chooses private borrowing

(6)
(7)
(8)

A − φ rated, but chooses the safe project

(9)

Having paid the fee, the entrepreneur may decide to seek private financing or to invest
in the safe project. The entrepreneur raises public financing when doing so (with rating r)
is preferable to both the safe project and private borrowing:
θ[X − R(r)] ≥ Max



A−φ ,
| {z }

safe project

θX − (K − A + P + φ)
|
{z
}



(10)

private borrowing

While φ in Equation (10) is a sunk cost from the perspective of the entrepreneur, it still
influences the value of alternatives to public lending. The entrepreneur accounts for the
possibility that he may not like the rating outcome. If he decides not to seek public financing
after purchasing the rating, he will have less to invest in the safe project, and must borrow
more from private lenders to invest in the risky project.
Before defining the strategy for each type of entrepreneur, I examine some implications
of Equations (1) - (10). Consider a rated entrepreneur who prefers private borrowing to
raising public financing. By examining Equation (10), which assumes a rating has already
been purchased, we see that high-quality entrepreneurs prefer private borrowing, while lowquality entrepreneurs prefer the safe project. These preferences are maintained as θ increases:
if an entrepreneur prefers private borrowing to public borrowing, or public borrowing to the
safe project, higher-quality entrepreneurs share these preferences.
This suggests entrepreneurs who prefer public financing to purchasing a rating are highquality entrepreneurs, while those who prefer the safe project to public financing have lower
quality. Next, consider the entrepreneur’s ability to borrow from public lenders without
13

a rating. Such an entrepreneur is likely to have higher quality than an entrepreneur who
prefers the safe project, because choosing the risky project links payoffs to quality. However,
he is unwilling to pay the rating fee, suggesting his quality is lower than that of a rated
entrepreneur.
Thus, it is natural to define entrepreneur strategies using quality thresholds. I summarize
the strategy of each type of entrepreneur using thresholds Θ ≡ {θU , θL , θLU , θHU , θH } such
that entrepreneurs with quality θ < θU choose the safe project, θ ∈ [θU , θL ) pursue public
financing without a rating, θ ∈ [θL , θLU ) raise public financing conditional on the rating
outcome (and choose the safe project if the rating is not favorable), θ ∈ [θLU , θHU ) purchase
a rating and raise public financing unconditionally, θ ∈ [θHU , θH ) purchase a rating but raise
public financing conditional on the rating (and choose private financing if the rating is not
favorable), and θ ∈ (θH , 1] choose private financing. If θL > θLU , all rated entrepreneurs
prefer public financing to the safe project regardless of the rating. The set of thresholds is
illustrated in Figure 2.
Rated entrepreneurs -



θ=0

θU

θL

θLU

θHU

θH

1

Figure 2: Entrepreneur quality notation.
This figure illustrates the notation used for entrepreneur decision thresholds. Entrepreneur quality represents
the probability the entrepreneur’s risky project will succeed. Entrepreneurs with quality θ ∈ [θL , θH ] purchase
ratings, and a subset of these entrepreneurs with quality θ ∈ [θLU , θHU ] raises public financing regardless of
the rating outcome. The average rated entrepreneur has quality (θH + θL )/2. θU is the threshold for raising
public financing without a rating.

For each threshold, I verify that no entrepreneur can profitably deviate, and then consider the rating agency’s maximization problem. The rating agency’s profits consist of the
product of the fee and ratings demand. It solves the following problem:
max θH − θL ) φ
α,φ

(11)

subject to participation conditions for the entrepreneur and investors, limited liability, and
14

feasibility conditions. The limited liability condition prevents the entrepreneur from having
negative value at t = 4 in case the risky project is unsuccessful. Feasibility conditions ensure that required repayment is less than X and that α and θ (as well as any thresholds for
θ) lie in the unit interval. The next result rules out public financing by unrated entrepreneurs.

Lemma 2 (unrated issues): In equilibrium θU = θL and no unrated entrepreneurs raise financing.

Lemma 2 arises because the willingness of rated customers to pay is higher when unrated entrepreneurs cannot enter the market. Whenever unrated entrepreneurs would want to raise
financing, the rating agency has a profitable deviation. The entrepreneur’s participation
threshold, θL , exhibits the following comparative statics:

Lemma 3 (rating demand): Without private lending, the rating threshold defined by the lowest type purchasing a rating, θL , is increasing in α and φ and decreasing in X.

This result describes the influence of rating informativeness on the marginal ratings customer.
Without private lending, only the lowest rated entrepreneur is a marginal rating customer.
This entrepreneur prefers uninformative ratings to pool with high-quality entrepreneurs, and
entrepreneurs with quality θ > θL always purchase a rating.

Proposition 1 (baseline solution): When a high cost of private borrowing rules out private
financing (θH = 1): (i) the rating agency chooses α∗ = 0 and (ii) there is a fee threshold
φ0 such that demand for ratings drops to zero for φ > φ0 because unrated public borrowing
becomes possible. (iii) There is an associated project return X 0 such that for X ≥ X 0 , the
rating agency sets φ∗ = φ0 , and for X < X 0 it sets φ∗ < φ0 .
15

Proposition 1 describes conditions for both corner and interior solutions for the fee. The
solution for the fee depends on a demand discontinuity (at φ0 ) that arises because increasing
the fee beyond φ0 would allow unrated entrepreneurs to borrow. This result arises in the
absence of viable outside options relative to public financing with a rating. The first part
of the result is a corner solution for rating informativeness and is similar to Lizzeri’s result
(1999) about pooling of rated entrepreneurs.
The second part of the result suggests that there is a discontinuity in the entrepreneurs’
willingness to pay that arises when unrated entrepreneurs become good enough, on average,
to borrow from public lenders. To understand this discontinuity, consider the behavior of
the marginal rating customer, who is indifferent between purchasing a rating and investing
in the safe project without purchasing a rating. As the price of a rating increases, the rating
threshold (which defines the quality of this marginal customer) also increases, raising the
average quality of entrepreneurs who do not purchase a rating.
If it increases enough, unrated entrepreneurs may be able to raise financing by offering
RU < X. As unrated access to public financing emerges, the baseline equilibrium from
the first part of the solution unravels, and the rating agency makes zero profits. This is
illustrated in Figure 3. If unrated entrepreneurs were unable to raise financing for φ > φ0 ,
there would still be positive rating demand. The rating agency is constrained by the effect
of its fee on the entrepreneur’s ability to borrow without a rating.
I now modify the solution in Proposition 1 by considering a reduction in P , for example,
from a lending supply shock. If P is low enough, a set of entrepreneurs with quality θ ∈ [θH , 1]
chooses not to purchase a rating and raises financing from private lenders. Additionally,
entrepreneurs with quality θ ∈ [θHU , θH ] purchase a rating, but choose private financing if the
rating is unfavorable. Their expected payoff if they purchase a rating is:
X − K + A − φ − (1 − α)P
16

(12)

Figure 3: Proposition 1: demand discontinuity at φ0
The demand curve of the rating agency discontinuously drops to zero because of the ability of unrated
entrepreneurs to raise capital. As the quantity demanded, 1 − θL , decreases, the quality of the average
unrated entrepreneur increases. For φ > φ0 , unrated access to public financing leads to zero ratings demand.

while if they borrow from private lenders, their payoff is X − K + A − P . Comparing this
payoff with that in Equation (12) suggests these entrepreneurs will never purchase a rating
if φ > 0 and α = 0.

Proposition 2 (informative ratings): There is a private borrowing cost P 0 such that for
P < P 0 , the rating agency sets α∗ = φ/P .

When using informative ratings to compete with private lenders, the rating agency
loses some low-quality customers (because the low threshold for purchasing a rating, θL ,
is increasing in informativeness). It trades off losing those customers against losing some
high-quality customers; losing high-quality customers also indirectly reduces the number of
low-quality customers, by reducing the value of pooling. Proposition 2 suggests that the
emergence of competition from private lenders for high-quality borrowers leads the rating
agency to make ratings informative; this result forms the basis for empirical tests of the
model in Section 5.
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4.2

Unsolicited ratings

In this section, I consider the rating agency’s incentives to issue unsolicited ratings. I modify
the time line in Figure 1 to allow the rating agency to choose informativeness αu for unsolicited ratings. As with solicited ratings, I assume that unsolicited ratings either reveal θ or
reveal nothing about the entrepreneur, and that the rating agency can set informativeness
without cost.
However, unlike solicited ratings, unsolicited ratings do not convey the borrower’s rating
purchase decision. Investors already know this decision, so unsolicited ratings that are
uninformative cannot influence investor beliefs unless the rating agency chooses a disclosure
policy for unsolicited ratings that depends on entrepreneur quality. Such a disclosure policy
imparts information into unsolicited ratings even if αu = 0 (because investors’ beliefs depend
on the disclosure policy), which amounts to making unsolicited ratings informative.
I focus on the simple case in which the rating agency commits to producing unsolicited
ratings if entrepreneurs do not purchase them. This allows me to rule out αu∗ = 0 in some
cases, and illustrates the intuition behind results in this section: if the purpose of unsolicited
ratings is to prevent unrated borrowing, such ratings must contain some information.
Because unsolicited ratings increase the outside option for low-quality entrepreneurs,
they reduce the fee the rating agency can charge for a rating:

Lemma 4 (cannibalization): The ratings threshold θL is increasing in αu .

Lemma 4 illustrates a cost of unsolicited ratings for the rating agency: since they increase the outside option of unrated firms, they reduce demand for solicited ratings. Figure
4 illustrates financing thresholds for the model without competition from private lenders and
with unsolicited ratings. The unsolicited rating threshold θUN is defined by the lowest-quality
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entrepreneur who can raise financing with an unsolicited rating.

No financing

θ=0

Financed if unsolicited rating
received
θUN

Rated, financed

θL (lowest rated type)

1

Figure 4: Entrepreneur participation with unsolicited ratings
This figure illustrates financing regions in equilibrium with unsolicited ratings. Using unsolicited ratings
allows the rating agency to charge higher fees, which increases the quality of its lowest paying customer,
θL . Unsolicited ratings allow entrepreneurs with quality θ ∈ [θUN , θL ] to raise financing if they receive an
unsolicited rating. If these entrepreneurs do not receive an unsolicited rating, they are pooled with unrated
entrepreneurs.

Next, I show that unsolicited ratings allow the rating agency to sustain ratings demand
for φ > φ0 , preventing entrepreneurs that have neither solicited nor unsolicited ratings from
public borrowing by reducing the average quality of unrated entrepreneurs.

Proposition 3 (unsolicited ratings): Unsolicited ratings allow the rating agency to charge
φ > φ0 , where φ0 is the fee threshold described in Proposition 1, when αu > 0. When the
rating agency’s optimal fee is φ∗ < φ0 , no unsolicited ratings are produced and results are
identical to those in Proposition 1.

The portion of the rating agency’s demand curve that requires unsolicited ratings is
illustrated using dashed lines in Figure 5, which describes the effect of an increase in X on
the rating agency’s choice of fee and use of unsolicited ratings. The fee threshold that allows
unrated entrepreneurs to access public financing is φ0 ; increases in the fee beyond φ0 require
unsolicited ratings to prevent unrated access to public financing.
My explanation for the use of unsolicited ratings can accommodate allowing entrepreneurs
to hide their ratings or allowing the rating agency to choose which unsolicited ratings to disclose. From the perspective of the rating agency, unsolicited ratings are used to influence
investor beliefs and prevent unrated access to public borrowing; it succeeds if investors be19

Figure 5: Increase in X leads to higher fee and unsolicited ratings
This figure illustrates how an increase in X can lead from equilibrium without unsolicited ratings to equilibrium with unsolicited ratings. The gray line is the rating agency’s demand curve when X is low; the black
line is the rating agency’s demand curve with higher X. The dashed portion of each demand curve is only
feasible with unsolicited ratings, which are necessary to prevent unrated firms from borrowing. When X
is low, demand is more sensitive to the fee and the rating agency sets φ(old) < φ0 . When X is high, the
rating agency prefers φ(new) > φ0 , but must use unsolicited ratings to prevent unrated entrepreneurs from
borrowing.

lieve unrated entrepreneurs have low enough quality. Unsolicited ratings allow the rating
agency to manipulate beliefs about unrated firms, preventing them from accessing public
markets.

4.3

Productivity shifts and underinvestment

In this section, I analyze the impact of sudden changes to expected productivity. While such
changes may also affect the distribution of entrepreneur types and value of assets in place,
I restrict attention to productivity shocks that represent an increase to X, holding other
variables fixed. There are two effects of a productivity shock: an increase to X lowers the
ratings threshold, and reduces the sensitivity of rating customers to the fee, leading to a
higher equilibrium fee. As illustrated in Figure 5, change in X can lead to equilibrium with
unsolicited ratings.
With fixed K, X can be interpreted as a measure of expected productivity. Demand
for ratings is less elastic when expected productivity is high, because the willingness to pay
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of the marginal entrepreneur is less sensitive to the fee. Thus, Proposition 3 suggests that
production of unsolicited ratings is pro-cyclical. During good times, the rating agency uses
unsolicited ratings to prevent unrated borrowing, allowing it to charge higher fees.
Due to a higher ratings threshold, rated issues have lower default probability when
productivity is low. Additionally, there is less variation in rated firm quality, as the threshold
for ratings is higher. I define overinvestment as lost value arising from investment in NPVnegative firms, and underinvestment as value foregone from firms with positive-NPV projects
that are unable to obtain financing.
NPV-neutral entrepreneurs have quality θ0 ≡ K/X. For θ0 < θL , over-investment is:

Z

θ0

(K − θX) dθ

(13)

θL

while otherwise (θ0 ≥ θL ), under-investment is:

Z

θL

(θX − K)(1 − αu ) dθ.

(14)

θ0

The second term in Equation (14) arises from additional entrepreneurs who receive unsolicited ratings. Unsolicited ratings lead to underinvestment (relative to a setting with no
unsolicited ratings). This is because of entrepreneurs with positive-NPV projects who do
not receive unsolicited ratings and are unable to raise financing as a result.

Proposition 4 (dampening): The rating agency dampens the effect of shocks to X on public
lending.

Proposition 4 suggests the rating agency dampens the effect of shocks to X on public
lending. Because demand is more sensitive to price in bad times, the rating agency allows
more entrepreneurs into public markets by reducing its fee. Similarly, when X is high, the
rating agency increases fees. As illustrated in Figure 5, this leads to an increase in the
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quantity demanded and a reduction in the rating threshold. The model suggests that a large
increase in X can lead to equilibrium with unsolicited ratings. However, such an equilibrium
will feature underinvestment:

Proposition 5 (underinvestment): Equilibrium with unsolicited ratings features weakly higher
underinvestment than equilibrium without unsolicited ratings.

Unsolicited ratings allow higher fees, and benefit recipients. However, they allow extraction
of surplus from rated entrepreneurs by the rating agency, and result in underinvestment
during good times.

5

Data and methodology

The model suggests ratings should be informative for two reasons. First, informative ratings
prevent defection of high-quality customers to private borrowing. Second, unsolicited ratings
allow the rating agency to charge paying customers higher fees by preventing unrated public
borrowing. Tests of the model focus on the rating agency’s strategic use of informative
ratings in response to competition from private lenders.
Proposition 2 suggests a critical value exists for P , the cost of private borrowing relative
to that of public borrowing. If this relative cost becomes low, the model predicts the rating
agency will make ratings informative. In practice, this relative cost is difficult to measure
because of difficulties in separately identifying demand and supply, and because we observe
incomplete measures of total private lending. A proxy for the cost is the relative supply of
private vs. public lending.
I argue that the Riegle-Neal Act of 1994 and collapse of Drexel in 1999 allow identification
of a positive shift in the relative supply of private vs. public lending. Each event increased
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competition from private lenders for a subset of borrowers. This allows for comparison of
effects relative to a group of unaffected borrowers.
The collapse of Drexel led to a temporary shutdown in the public high-yield debt market without having a similar impact on the investment-grade market. Even if the supply
of private lending decreased after the Drexel collapse, it is unlikely that it decreased for
investment-grade borrowers in the same proportion as it decreased for high-yield borrowers. Following Drexel’s collapse, I expect ratings to become more informative for high-yield
entrepreneurs. The Riegle-Neal Act also led to a positive shift in the relative supply of
private vs. public lending. By allowing interstate branching, it opened national credit markets to young issuers who were otherwise constrained to local borrowing (Zarutskie, 2006).
Following this legislation, I expect ratings to become more informative for young issuers.

5.1

Data sources

Data for this project come from several sources. Firm-level accounting data are taken from
Standard & Poor’s Compustat Backtest Database Packages. These data are supplemented
with the Compustat Industrial tables as well as the CRSP/Compustat Merged Database
maintained by the Center for Research in Securities Prices (CRSP). The primary source for
issuance data is Thomson Financial’s Securities Data Corporation (SDC) database, which
I supplement with data from the Securities and Exchange Commission’s (SEC) Registered
Offering Statistics tape and the CUSIP master file maintained by Standard & Poor’s. SDC
contains issue-level ratings data for major ratings agencies, and issuer-level ratings data from
Moody’s; this data are supplemented with ratings data from Standard & Poor’s RatingsXpress Database (RX) and the Mergent Fixed Income Securities Database (FISD). I also use
CRSP security prices to estimate market model parameters for each issuer.
I use bond issuance data from SDC, which contains information on 248,631 non-convertible
public debt issues in the United States between 1980 and 2009. My initial sample includes
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both straight public debt issues and debt issued under the SEC’s Rule 144A. As discussed by
Carey, Prowse, Rea and Udell (1993) and Carey (1998), Rule 144A debt offerings are technically private placements but share many similarities with public issues.8 From this sample, I
exclude federal credit agency, sovereign, supra-national, mortgage, emerging-market, assetbacked, and non-dollar denominated deals.
Using the Fama French 12 industry definitions, I exclude financial firms and regulated
utilities (Fama-French industries 8 and 11). Removing floating-rate debt and issues where
the issuer had over 10 separate debt issuances on a single day leaves 61,949 issues (of these,
50,679 are straight public debt issues and the rest are issued under the SEC’s Rule 144A).
Matching with Compustat data and aggregating multiple issues on the same day by the same
issuer yields the final sample of 7,396 issues. Of these, 5,748 are straight debt issues and
1,648 were issued under Rule 144A. The sample selection process is summarized in Table 2.

5.2

Description of variables

It is important that the accounting data I match to my sample were publicly available when
each deal was priced. Since Compustat historical quarterly data are adjusted for restatements, I use the Compustat Backtest Database Packages to identify firm-level accounting
data that were available at the time of each issue. I focus on the Point-in-Time History
(PIT) file and the Unrestated Quarterly (URQ) file. Since the PIT file tracks restatements
over time, I use the first observation in this file for each datadate. In the event a variable
is missing from this dataset, I next look for the variable in URQ. If it is also missing there,
I use the value for that variable from Compustat Industrial Tables if available, since it is
unlikely to have been restated and be missing from the other two datasets.
My firm-level analysis focuses on variables related to the unobserved credit quality of the
firm. These include measures of cash, cash flow, profitability, fixed assets, leverage (book and
8

These similarities include having similar covenants and being underwritten. Rule 144A offerings also
tend to be rated, while traditional private debt issues are frequently unrated.
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market), and the ratio of book value to market value for both assets and shareholder’s equity.
For each variable, I include both the most recent value available at the time of the debt issue,
as well as the mean and variance from quarterly data for the past 4 years. Table 3 provides
details on how variables are constructed, and I present sample summary statistics in Table 4.

Average HY rating (17=BB+)

Average IG rating (28=AAA)

Figure 6: Distribution of ratings for high-yield and investment-grade issues
This figure illustrates the distribution of ratings for public debt issuers. The chart on the left is a histogram of
ratings for high-yield debt issuers, while that on the right is for investment-grade issuers. A rating is defined
as the average of numerical ratings by major rating agencies for a bond issue, where numbers are assigned
to each rating class in ascending order following Becker and Milbourn (2010). The highest rating category
is AAA; issues with average ratings below 17 are high-yield issues, those with average ratings above 17 are
investment-grade issues. Each histogram displays the within-group, rather than across-group, distribution
of ratings for issuers of public debt by US non-financial issuers between 1980 and 2009, that are matched to
Compustat accounting data. Results of the sample selection process are presented in Table 2.

I follow Becker and Milbourn’s (2010) numerical conversion of categorical ratings data:
ratings are assigned numbers from 28 (AAA or ‘extremely strong’) to 4 (C or ‘significantly
speculative’). Only one new issue is assigned a rating below 9 in my sample. When issues
are rated by more than one agency, I use the average rating. The sample distributions of the
average rating for both high-yield and investment-grade issuers are summarized in Figure 6.
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5.3

The informativeness of ratings

To test the hypothesis relating the informativeness of ratings to competition from private
lenders, I require an information measure related to new issues that is relevant for pricing.
I focus on pricing of new issues, rather than analyzing upgrades, downgrades, or default
outcomes, for several reasons. Measuring informativeness using default outcomes is complicated by assessment of whether default was anticipated and because of timing differences
between rating dates and default outcomes. Additionally, most of the rating agency’s ratingrelated income comes from fees on new issues, rather than from ongoing maintenance fees
(White, 2001). My measure extracts the information level in ratings from yield spreads.
This approach has the advantage of directly estimating investors’ expectations about rating
quality.
Previous literature offers a variety of rating determination models that can be summarized by the rating prediction equation:
ri,b,t = f (Xi,b,t ) + εi,b,t

(15)

where issuers are indexed by i, issues (bonds) by b, time by t, and Xi,b,t is a vector of firm-level
and bond-level characteristics. Typical issue-level variables include the seniority of debt, its
maturity, whether it was registered via SEC Rule 415 (shelf registration), is lease-related, or
syndicated. Several previous studies discussed in Section 2 use models based on Equation
(15) to predict ratings for issues or issuers, measure time trends, and explore cross-sectional
variation in ratings determination. As noted by Kaplan and Urwitz (1979) and Kraft (2011),
estimation of Equation (15) using OLS delivers results very close to results obtained using
other methods (for example, results from ordered probit estimation). A concern with (15)
is that ratings can also be driven by unobservable firm variables that also relate to access to
credit. To address this concern, I include the firm’s previous issuer-level rating as a control
variable.
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I also control for observable characteristics of the issue and issuer. The measure of
informativeness I analyze relies on the following yield spread (YS) regression:
Y Si,b,t = α0 + α1 ri,b,t + γ 0 Xi,b,t + ηi,b,t

(16)

I interpret the estimate of α1 from Equation (16) as an aggregate measure of ratings informativeness. It can be interpreted as the cost of one rating point. I estimate Equation
(16) both in a pooled regression context and year by year, to obtain an average level of
ratings informativeness over time. As Liu and Thakor (1984) point out, standard errors in
Equation (16) are likely to be biased upwards because of the high correlation between the
control variables (γ 0 Xi,b,t ) and the rating (ri,b,t ).This suggests the standard errors I estimate
are conservative.

5.4

The influence of capital supply on ratings informativeness

To relate informativeness to the relative supply of private vs. public lending, I analyze the
Riegle-Neal Interstate Banking Act of 1994. Following Dick (2006) and Zarutskie (2006),
I interpret the Riegle-Neal Act as a positive shock to private lending supply. By reducing
barriers to interstate branching, this legislation increased the supply of bank lending for
issuers constrained to local borrowing, without having a similar impact on the supply of
public lending. Following Zarutskie (2006), I relate an issuer’s age to its ability to borrow
privately, assuming older firms were less influenced by this legislation due to preexisting
access to national borrowing markets. I focus on young borrowers, whose first public security
issuance was within five years. The distribution of issuer age in my sample is illustrated in
Figure 7.
Let I y be an indicator variable for a young firm (I define a young firm as one less
than 5 years old). I measure the effect of the Riegle-Neal Act on rating informativeness by
estimating the following regression:
y
y
y
Y Si,b,t = β1 r ∗ RNt ∗ Ii,t
+ β2 r ∗ Ii,t
+ β3 rRNt + β4 r + β5 RNt + β6 Ii,t
+ γ 0 Xi,b,t + ηi,b,t (17)
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Years since first public offering

Figure 7: Histogram of public debt issuer age, 1980-2009
This histogram illustrates the age distribution of issuers of public debt by US nonfinancial issuers between
1980 and 2009, that are matched to Compustat accounting data. I define age as the number of years since
the issuer’s first public offering of any security in SDC. Results of the sample selection process are presented
in Table 2.

where RNt is an indicator variable for the post-legislation period and I drop subscripts i, b, t
on the rating r for ease of exposition. The model predicts β1 < 0 under the assumption that
the Riegle-Neal Act increased the supply of private vs. public lending for young issuers.

Next, I analyze the collapse in 1989 of the high-yield market brought on by the bankruptcy
of Drexel. As discussed by Lemmon and Roberts (2010), this collapse led to a temporary
shutdown in the high-yield market after 1989. The model predicts the rating agency responds
to such an event by increasing the informativeness of ratings for issuers who experienced an
increase in the relative supply of private vs. public lending. To measure the influence of the
Drexel collapse on ratings informativeness, I analyze a sample of high-yield issues during a
4-year window surrounding 1989. I estimate the following regression:
Y Si,b,t = β1 I1989 ∗ ri,b,t + β2 ri,b,t + β3 I1989 + γ 0 Xi,b,t + νi,b,t
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(18)

where I1989 is an indicator variable set to 1 during the post-1989 period. The coefficient of
interest is β1 , which measures the influence of the credit rating on pricing during the post1989 period, relative to this impact before 1989. The model predicts β1 < 0. Because the
shock to the supply of public financing affects high-yield issuers more than investment-grade
issuers, I also estimate Equation (18) for investment-grade issues during the same period,
and expect my estimate of β1 to be insignificant.

6

Empirical results

My results suggest that when a subset of issuers experiences a positive shock to the relative
supply of private vs. public lending, ratings for this subset of issuers become more informative. After the Drexel collapse, I find that ratings became more informative for high-yield
issuers, but not for investment-grade issuers. Similarly, I find that ratings became more
informative for young issuers following the Riegle-Neal Act, but not for older issuers. My
results are robust to alternative window specifications: for each event, I show that my estimate of ratings informativeness decreases as a larger period of time is analyzed. I also test
the counter-factual hypotheses that each event occurred during a different event year.

6.1

Aggregate ratings informativeness

Results of yield spread regressions from estimating Equation (16) annually are illustrated in
Figure 8. This figure plots the coefficient on the rating in a regression of the yield spread on
issue- and issuer-level control variables. The coefficient in Figure 8 is scaled by the annual
average yield spread, so the level in Figure 8 can be interpreted as the percentage of the
yield spread driven by unexplained variation in the credit rating.
These results suggest that, on average, one rating point costs borrowers between 20 and
30 basis points, slightly over 10% of the mean yield spread for my sample of 210 basis points.
Figure 8 illustrates time series variation in the average informativeness for new corporate
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bond issues, and suggests there is substantial time-series variation in the cost of one rating
point for new issuers. This cost reaches its highest level in 1991, following the Drexel collapse.

Figure 8: Estimated rating informativeness, 1985-2009
This figure illustrates the coefficient of the rating on annual regressions of the yield spread on the rating,
issue-level and issuer-level control variables. Each year’s estimate of α1 from Equation 16 is scaled by the
mean credit spread of all issues in that year. The dashed lines represent intervals of one standard error
around each estimate. Each regression includes Fama French 12-industry fixed effects. The sample includes
fixed-rate public debt issues by non-financial, non-utility issuers in the SDC New Issues Database, matched
to Compustat accounting data. Details on the sample selection process are presented in Table 2.

Since I do not know the full information set of investors, it could be that the ratings
I analyze contain less information than I estimate. Kraft (2011) relates off-balance sheet
debt and other adjustments to ratings. I argue that these adjustments are not likely to
influence my results for two reasons. First, a previous issuer-level rating, if available, likely
incorporates similar information to adjustments made by the rating agency for off-balance
sheet items. In unreported results, I estimate Equation (15). I find higher R2 than Kraft’s
model (2011), suggesting off-balance sheet adjustments are correlated with my controls.
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However, I acknowledge that off-balance sheet items may still affect investors’ expectations
about an issuer’s rating.

6.2

The Riegle-Neal Act and rating informativeness

In Table 5, I present results from estimating Equation (17) over a 4-year window around
passage of the Riegle-Neal Act. Following Zarutskie, I compare bond issues before 1994
with issues after 1994. The coefficient of interest is the (boxed) estimated coefficient on the
interaction of the rating, RN and an indicator variable for age less than 5 years (β̂1 ). As
expected, this estimated coefficient is negative and significant in each specification.
To confirm that my results relate to young issuers, rather than to issuers in other age
groups, I also estimate Equation (17) using an indicator variable for issuers from other age
groups. I cannot reject the null hypothesis that there was no change in rating informativeness
for other age groups. In Table 6, I report results from using an indicator variable for middleaged issuers (those whose age is between 10 and 15 years). The only difference in methodology
for results reported in Table 6 and those reported in Table 5 is a different definition of the
age variable. My estimate of β1 is insignificant in each specification in Table 6. The results
reported in Tables 5 and 6 suggest ratings became more informative for younger issuers, but
not for older issuers, after nationwide passage of the Riegle-Neal Act.

6.3

The Drexel collapse and rating informativeness

Results from estimating Equation (18) are presented in Table 7. The coefficient of interest is
the (boxed) estimated coefficient on the interaction of the rating and the indicator variable
for the post-Drexel period (β̂1 ). My estimate of this coefficient is negative and significant,
suggesting ratings became more informative for high-yield issuers following 1989. I estimate
Equation (18) using both the log of the yield spread (models 1 and 3) and the level (models
2 and 4) as the dependent variable. I present results that treat issues by the same issuer
on the same day as separate observations (models 1 and 2). Since these observations are
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likely correlated, I also present results from estimating Equation (18) using a sample that
aggregates issues by the same issuer on the same day.
The coefficient on the interaction of the rating and indicator for the post-collapse period
suggests that the cost of an unexpected rating was between 20 and 24 basis points higher for
high-yield issuers after the Drexel collapse. This is approximately half of the average cost
of an unexpected rating point during this period (based on the estimated coefficient on the
rating). My estimate of these coefficients include year and industry fixed effects, and control
for the issuer’s prior rating as well as for issuer- and issue-level variables.
Table 8 presents results of estimating Equation (18) for investment-grade issuers. My
estimate of β1 in each model in Table 8 is insignificant, suggesting ratings did not become
more informative following the Drexel collapse for investment-grade issuers. This result is
consistent with with the Drexel collapse affecting high-yield issuers more than investmentgrade issuers. I follow the same methodology for reporting results in Tables 7 and 8, and
cannot reject the null hypothesis that β1 = 0 in models (1)-(4).
Results in Tables 7 and 8 suggest that the Drexel collapse led to an increase in the
informativeness of credit ratings for high-yield issuers, but not for investment-grade issuers.
This is consistent with a higher influence of the Drexel collapse on the relative supply of
private vs. public capital for high-yield issuers, due to increased competition from private
lenders.

6.4

Robustness tests

While my results in Section 6 are significant, it could be that these results are driven by the
choice of the period length I consider. Alternatively, my results could arise from variation in
informativeness unrelated to the specific events I analyze. To account for these possibilities,
I analyze the robustness of my results to alternative window lengths, and test the counterfactual hypothesis that each event occurred at a different time.
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Panel A of Table 9 illustrates the effect of changing the analysis period surrounding the
date of nationwide passage of the Riegle-Neal Act. Consistent with the results in Table 10, I
find stronger results for smaller windows. The Riegle-Neal Act appears to have had a lasting
impact on ratings informativeness for young firms, as I continue to find significant results as
the length of the analysis period is increased to six years. The coefficient on the interaction
of the rating and the post-event period remains negative.
Panel B of Table 9 presents results from estimating Equation (17) using different event
years. Using a four-year window, I find significant results for the coefficient on the interaction
of the rating, indicator for young firm, and post-shock period under the assumption that the
shock occurred in 1993 or 1994. No other year produces a significant result. Interestingly,
results are stronger for the hypothesis that the Riegle-Neal Act occurred in 1993, which
suggests the legislation was anticipated prior to its formal passage in 1994.

In Panel A of Table 10, I present results from changing the analysis period surrounding the year of the Drexel collapse. Consistent with the hypothesis that the collapse was
unexpected, I find stronger results for smaller windows. A two-year window yields the
largest results, and results become insignificant when the window length is increased to five
years. The coefficient on the interaction of the rating and the indicator for post-event period remains negative in these specifications. However, the number of observations decreases
quickly around the time of the Drexel collapse due to the resulting temporary shutdown of
the high-yield market.
Panel B of Table 10 presents results from estimating Equation (18) using other years.
I find significant results for the coefficient on the interaction of the rating and indicator for
post-shock period under the assumption that the shock occurred in 1987, 1988, or 1989.
These results are consistent with overlap of the four-year analysis period with the collapse
of Drexel in 1989. Results for 1987, 1990, and 1991 are not significant.
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7

Conclusion

This paper analyzes a credit rating agency’s strategic use of information in corporate credit
ratings. The model relates informative credit ratings to competition between public and
private lenders facilitated by the rating agency. Tests of the model suggest ratings contain
more information when public lenders face increased competition from private lenders. The
model also suggests unsolicited ratings raise the level of the lowest-quality solicited ratings
during good times. This allows the rating agency to charge higher fees and extract monopolist
rents, which can lead to underinvestment. Results shed new light on the gatekeeper role of
the ratings sector, and on the nature of competition between public and private lenders.
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A

Proofs

Proof of Lemma 1: First, note that the benefit of investing less than A in the risky project
decreases in the issuer’s quality. If any issuer invests less than A, high-quality issuers would
deviate and borrow less. The only possible beliefs about an issuer that invests less than A
are that the issuer has the lowest possible type: θ = 0. The result follows from noting that
financing would never be possible for such an issuer. 
Proof of Lemma 2: When 0 < θL < 1, where without unrated borrowing, the marginal
issuer is indifferent between purchasing a rating and investing in the safe project. Consider
0 < θU < θL < 1. Compared with the case where unrated issuers cannot borrow, this reduces the attractiveness of purchasing a rating, increasing θL . However, such an increase also
reduces θU , because the average quality of unrated issuers increases. This process continues, ruling out θL < 1, which suggests that ratings demand is zero when θU < θL and φ > 0. 
Proof of Lemma 3: Comparing Equations (6) and (9), the minimum quality for seeking
public financing with an informative rating is θ0 = K/X. If θL > θ0 , all issuers who seek
ratings seek financing. Otherwise, those with quality θ ∈ [θL , θ0 ) seek financing only if they
receive a favorable rating. Their expected profits from a rating are:
h
2(K − A + φ) i
α(A − φ) + (1 − α)θ X −
θH + θL

(19)

Comparing Equation (19) with A, solving at equality for θ = θL , and taking the positive
root yields:
p
Γ + 4X(1 − α)(αφθH + (1 − α)(θH A)) + Γ2
; θL < θ0
(20)
θL =
2X(1 − α)
where Γ ≡ (1 − α)(2φ + 2K − A + θH X). In this case, the minimum rated issuer is NPVnegative. For θL > θ0 , and all issuers who seek ratings enter the market. Expected profits
from getting a rating are:


2(K − A + φ)
α(θX − K − A + φ) + (1 − α)θ X −
(21)
θH + θL
Comparing Equation (21) with A and solving at equality for θ = θL yields:
p
Γ + 4(θH φα + αKθH + (1 − α)θH A) + Γ2
θL =
; θL ≥ θ0
(22)
2X
where Γ ≡ (2 − α)(φ + K) − (1 − α)A − θH X. The result follows from taking derivatives of
Equations (20) and (22) with respect to α and φ. 
Proof of Proposition 1: Since high P rules out θH < 1, α∗ = 0 follows from Lemma
3. The maximum fee arises from the participation constraint of unrated issuers, who seek
public financing if:
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2(K − A)
θ X−
≥A
θU + θL

(23)

Solving Equation (23) at equality for θ = θU (and taking the positive root) yields an expression for the threshold for raising public financing by unrated issuers.
p
2K − A − θL X + 4θL AX + (2K − A − θL X)2
θU =
(24)
2X
If θU < θL entry by unrated issuers leads to unraveling of the solution in Proposition 1.
θU decreases in θL , which increases in φ. Thus, we can solve for φ0 by setting θU = θL :
φ0 =

(1 − α)(K − A)(X − K)
(2 − α)K − αX

(25)

It can be verified that φ > φ0 leads to θU > θL , and unrated issuers can raise public
financing. The rating agency’s first order condition is:
1 − θL = φ

dθL
dφ

(26)

which can be solved for φ∗ , which is increasing in X. X 0 is the value of X such that φ∗ = φ0 .
The result follows from noting that demand drops to zero for φ∗ > φ0 due to entry of unrated
issuers. 
Proof of Proposition 2: Suppose θH < 1 Since higher quality issuers prefer informative ratings, comparing Equations (7) and (8) yields the high threshold for unconditionally
choosing public financing relative to private financing:
θHU =

(θL + θH )(K + P − A)
2(φ + K − A)

(27)

For issuers with quality θ ∈ [θL , θH ], paying φ must increase expected profits. Comparing
Equation (12) with profits from private financing yields the participation condition for a
high-quality issuer to purchase a rating:
αP > φ

(28)

When α = 0, types [θHU , 1] do not purchase ratings, yielding:
θH = θHU =

θL (K + P − A)
<1
2φ + K − A − P

(29)

while for α > φ/P , θH = 1. The rating agency’s compares profits for α = 0 to profits where
α = φ/P . α > φ/P is ruled out because given θH = 1, demand for ratings is decreasing in
θL . Profits are lower for θH < 1: because of fee income lost from both high-quality and from
low-quality issuers. Denote θH0 ≡ θH |α=0 < 1 the threshold for choosing private lending when
ratings are uninformative. If α ≥ φ/B, θH = 1. However, θH also influences the behavior of
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the low-quality marginal issuer. The condition for the rating agency to include information
is:



θL |α=φ/P,θH =1 − θL |α=0,θH =θH0 ≤ 1 − θHU

(30)

the result follows from substituting Equation (29) for θH and solving for P (yielding P 0 ).
Proof of Proposition 3: Suppose X > X 0 , so without the rating agency sets φ∗ > φ0 if
it can avoid the demand discontinuity discussed in Proposition 1. Let θU be defined as in
Equation (24). To prevent unraveling, the rating agency must satisfy:
E[θ|unrated] <

θL (θX − A)
K−A

(31)

As production αu is increased, issuers with neither solicited nor unsolicited ratings are
more likely to have quality θ ∈ (θU , θUN ). Using Bayes’ rule, their expected type of an unrated
issuer is:
2
(1 − αu )(θU2 + θL2 ) − αu θUN
i
(32)
E[θ|unrated] = h
2 θU − θL (1 − αu ) − αu θUN
where the result follows from choosing αu to satisfy Equation (31). Since the rating agency’s
profits for any φ00 ∈ (φ0 , φ∗ ) are higher than profits for φ < φ0 , this result can obtain even
with a cost for unsolicited ratings. 
Proof of Proposition 4: The demand curve is given by θH − θL . Since θH does not depend
2 θ (·)
L
> 0.
on X, the result follows from noting that ddφdX
Proof of Proposition 5: Unsolicited ratings occur for X > X 0 . The result follows from
comparing (22) and (24), since θLU < θL when X > X 0 . 
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Table 1: Notation summary for Section 4
X
Project success return (exogenous)
K
Capital required by project (exogenous)
A
Issuer’s value for assets in place (exogenous)
P
Private lenders’ required return (exogenous)
θ
Probability of project success (quality or type of issuer)
φ
Fee charged by rating agency for producing and disclosing signal
0
φ
Fee level above which unrated issuers seek financing
0
X
Project return associated with φ∗ = φ0 in the baseline model
α
Informativeness of the rating
r
Rating generated by rating agency
Θ
Set of thresholds summarizing issuer participation
θL
Lowest type who purchases a rating
θLU
Lowest rated type who pursues public financing unconditional on rating
θHU
Highest rated type who pursues public financing unconditional on rating
θH
Highest rated type
θU
Threshold for entering market: lowest unrated type seeking financing
θUN
Minimum quality for which unsolicited ratings are disclosed
R(r) Required debt repayment with rating r
RU
Required debt repayment if unrated
P
R
Required debt repayment for private financing
αu
Production level for unsolicited ratings
θ0
Quality level such that issuer is NPV-neutral
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Table 2: Sample selection procedure

This table summarizes results of the sample selection procedure for new debt issues described in Section 5. I begin with the set of all public debt
issues from the SDC New Issues Database (master deal types D and R144D). From this initial public debt sample, I exclude federal credit agency
and mortgage-related deals, as well issues from non-US issuers, issues that are not denominated in dollars, and issues of floating-rate debt. I also
exclude issues by issuers with over 10 issues on a single day, since such issues by industrial companies are likely related to unusual financing events.
These issues are then matched with unrestated quarterly issuer data from Compustat. I exclude financial issuers and utilities (using Fama-French 12
industry definitions) to obtain a final sample of 11,348 issues by nonfinancial industrial companies. I aggregate multiple issues by an issuer on the
same day and present results with and without aggregation.

Table 3: Variable definitions
The data sources and sample selection procedure are described in Section 5.2. I access the Compustat
Unrestated Quarterly (URQ), Point in Time (PIT), and Fundamental Quarterly Table (Fundq) using
Wharton Research Data Services (WRDS). Variable abbreviations refer to variable names in Fundq tables
on WRDS. As discussed in Section 5.2, I search for each variable first in the PIT or URQ tables, since
data in the Fundq table are adjusted for restatements. Quarterly values from cash flow statement (variable
names ending in y), presented as year to date numbers, have been adjusted by subtracting the lagged
quarterly value in fiscal quarters 2, 3, and 4.

Age
Altman Z score

= (Date of first public offering (SDC) - issuedate)/365
= 1.2(wcapq / atq) + 1.4(req/atq) + 3.3(oiadpq/atq)+
+ 0.6(prccq*cshoq/ltq)+0.999*revtq/atq
Book assets
= atq
Callable
= Indicator(any part issue is callable) (SDC)
Cash
= Maximum of cheq,chq
Date of first public offering = Minimum date in SDC for master deal type D, P, C
Datadate
= Date of accounting data in Compustat
Ebit
= Operating income after depreciation (oiadpq)
Ebitda
= Operating income before depreciation (oibdpq)
Fixed assets (PPE)
= ppentq (Property, plant and equipment at net book value)
Has prior rating
= Indicator(issuer-level rating in RX or FISD)
Interest expense
= xinty
Issuedate
= Date of security issue (SDC)
Leverage (book)
= (dlttq+dlcq) / atq
Leverage (market)
= (dlttq+dlcq) / (dlttq + dlcq + prccq*cshoq)
Market to book (assets)
= (prccq*cshoq+lseq-ceqq) / atq
Maturity
= Date of final maturity (SDC) - Issuedate
Principal
= Total principal amount all markets (SDC)
Rating
= Avg. new issue rating, ordered from 28 to 1 (SDC,RX, FISD)
Return on equity
= ni/ceq (Net income / book value of common equity)
Rule 144A
= Indicator(SDC master deal type = R144D)
Shelf registered
= Indicator(SDC flags deal as originating from rule 415 filing)
Subordinated
= Indicator(SDC flags deal as subordinated)
Syndicated
= Indicator(SDC flags deal as syndicated)
Yield spread
= Issue YTM - spread on treasury with same maturity (SDC)
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This table reports summary statistics for new public debt issues that survive the sample selection procedure summarized in Table 2. Issuance data
are taken from the Securities Data Corporation (SDC) New Issues Database, and are matched to the Compustat Backtest databases, as well as to
Compustat Industrial Annual data. For each issue-level observation in Panel A, data are from quarterly filings that were publicly available before the
issue date (and are not adjusted for subsequent restatement). Four-year average columns reflect averages of unrestated quarterly data over four years
preceding each issue. Panel A summarizes issuer-level variables, while Panel B summarizes issue-level variables.

Table 4: New issue summary statistics
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Tabel 4: New issue summary statistics (continued from previous page)

Table 5: The Riegle-Neal Act and ratings informativeness, young issuers
This table reports results from estimating Equation (17) for a sample of public high-yield issuances during a
4-year period surrounding the 1994 adoption of the Riegle-Neal Act in 1994. The main coefficient of interest
is the (boxed) coefficient on the interaction of the rating, indicator variable for a young issuer (first public
issue ≤ 5 years prior to current issue date), and indicator for the period following adoption of the RiegleNeal act (RN). Models (2) and (4) include age-year interactions. Models (1) and (2) including issues by the
same issuer on the same day as different observations, while (3) and (4) combine issues by the same issuer
on the same day. Models are estimated using pooled OLS with industry and year fixed effects. Standard
errors (reported in parentheses) are robust to clustering at the Fama French 12-industry level; *, **, and
*** represent 10%, 5% and 1% significance.
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Table 6: The Riegle-Neal Act and ratings informativeness, middle-aged issuers
This table reports results from estimating Equation (17) for a sample of public high-yield issuances during
a 4-year period surrounding the 1994 adoption of the Riegle-Neal Act. This table analyzes the impact of
the Riegle-Neal Act on issuers whose first public issue was between 10 and 15 years before the current issue.
Because the shock to the supply of private vs. public capital was likely less severe for older issuers, I expect
estimates of the (boxed) coefficient on the rating, post-RN indicator, and age variable to be insignificant.
Models (2) and (4) include age-year interactions. Models (1) and (2) including issues by the same issuer on
the same day as different observations, while (3) and (4) combine issues by the same issuer on the same day.
Models are estimated using pooled OLS with industry and year fixed effects. Standard errors (reported in
parentheses) are robust to clustering at the Fama-French 12-industry level; *, **, and *** represent 10%,
5% and 1% significance.
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Table 7: Drexel collapse and ratings informativeness, high-yield issues
This table reports results from estimating Equation (18) for a sample of public high-yield issuances during a
4-year period surrounding the collapse of Drexel in 1989. The primary coefficient of interest is the coefficient
on the interaction between the rating and an indicator variable set to 1 during the post-collapse period (19901993). This variable is negative and significant in all specifications, which suggests that ratings became more
informative after the Drexel collapse for high-yield issuers. Models (1) and (3) use the log of the yield spread
at issuance as the dependent variable, Models (2) and (4) use the level. Models (1) and (2) present results
for all issues, including those by the same issuer on the same day as different observations. Models (3) and
(4) combine issues by the same issuer on the same day. Each model is estimated using pooled OLS with
industry and year fixed effects. Standard errors (reported in parentheses) are robust to clustering at the
Fama French 12-industry level; *, **, and *** represent 10%, 5% and 1% significance.
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Table 8: Drexel collapse and ratings informativeness, investment-grade issues
This table reports results from estimating Equation (18) for a sample of public investment-grade issuances
during a 4-year period surrounding the collapse of Drexel in 1989. The primary coefficient of interest is
the coefficient on the interaction between the rating and an indicator variable set to 1 during the postcollapse period (1990-1993). This variable is insignificant in all specifications, which suggests that ratings
informativeness did not change after the Drexel collapse for investment-grade issuers. Models (1) and (3) use
the log of the yield spread at issuance as the dependent variable, Models (2) and (4) use the level. Models
(1) and (2) present results for all issues, including those by the same issuer on the same day as different
observations. Models (3) and (4) combine issues by the same issuer on the same day. Each model is estimated
using pooled OLS with industry and year fixed effects. Standard errors (reported in parentheses) are robust
to clustering at the Fama-French 12-industry level; *, **, and *** represent 10%, 5% and 1% significance.
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Table 9: Robustness of Riegle-Neal results to window length and event year
Panel A of this table reports results from analysis of the robustness of results relating to nationwide passage
of the Riegle-Neal Act in 1994 to the choice of analysis period. The boxed coefficient of interest is the
interaction of the rating and an indicator variable for the post-collapse period, and is analogous to the
boxed coefficient in Table 5. Panel B analyzes counter-factual choices for the year of Drexel’s collapse, reestimating results from Table 5 using several different choices for the event year. Standard errors (reported
in parentheses) are robust to clustering at the Fama French 12-industry level; *, **, and *** represent 10%,
5% and 1% significance.
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Table 10: Robustness of Drexel results to window length and event year
Panel A of this table reports results from analysis of the robustness of results relating to the Drexel collapse
in 1989 to the choice of analysis period. The boxed coefficient of interest is the interaction of the rating
and an indicator variable for the post-collapse period, and is analogous to the boxed coefficient in Table 7.
Panel B analyzes counter-factual choices for the year of Drexel’s collapse, re-estimating results from Table
7 using several different choices for the event year. Standard errors (reported in parentheses) are robust to
clustering at the Fama-French 12-industry level; *, **, and *** represent 10%, 5% and 1% significance.
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