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Abstract

I examine whether rating agencies strategically manipulate the informativeness of bond
ratings in response to competition from private lenders. I model a monopolistic rat-
ing agency that caters to a low-quality marginal customer with uninformative ratings.
High-quality customers prefer informative ratings but are captive customers of the
rating agency in the absence of competition from private lenders. With competition
from private lenders, the rating agency uses informative ratings to keep high-quality
customers in public markets. I test predictions of the model using a measure of in-
formativeness based on the impact of unexpected ratings on a debt issuer’s borrowing
cost. I analyze two events that increased the relative supply of private vs. public lend-
ing: the temporary shutdown of the high-yield market in 1989 and legislation in 1994
that reduced barriers to interstate bank lending. After each event, I find that the in-
formativeness of ratings increased for issuers whose relative supply of private vs. public
capital increased most. The model also suggests that the ratings sector dampens the
impact of capital supply shocks, and offers a strategic pricing rationale for the contro-
versial practice of issuing unsolicited credit ratings.
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1 Introduction

What information do credit ratings contain? Given their role of reducing information asym-
metries between borrowers and lenders, we naturally expect them to be informative. How-
ever, defaults of highly-rated issuers and perceived conflicts of interest lead to concerns about
the rating agencies’ incentives to make ratings informative. If information in credit ratings
affects the allocation of capital, understanding the rating agencies’ incentives to reveal that
information is important for optimal design of the ratings sector.

In this paper, I suggest that a previously overlooked competitive channel influences the
informativeness of corporate bond ratings. I present a model in which a monopolistic rating
agency faces a threat from private lenders targeting high-quality debt issuers. Arms-length
public investors know only the issuer’s rating, while private lenders can learn the issuer’s
quality but require a higher return.!

The rating agency chooses the fee and informativeness of the rating, trading off low-
quality issuers’ desire to pool against the threat that high-quality issuers may borrow from
private lenders 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 from
private lenders.

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 is rated higher than expected. By contrast, uninformative ratings have a lower impact

!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.



on bond pricing.

I regress yield spreads on credit ratings and control variables and find that, on average,
the rating determines over 10% of the yield spread for new issues. To address concerns about
unobservable firm-level variables correlated with both ratings and access to capital, I control
for the issuer’s previous rating. As a result, the coefficient on the rating measures the impact
of a change in the unpredictable component of ratings on the borrowing cost of the issuer.
This approach isolates investors’ beliefs about the informativeness of ratings at the time a
bond is issued, assuming that investors understand the rating agency’s incentives.

Identification of the influence of private lenders on rating informativeness is complicated
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 iden-
tify and analyze two events which increased the relative supply of private vs. public lending.
The first event I analyze is the 1989 collapse of Drexel Burnham Lambert (the “Drexel col-
lapse”), 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.

Second, I consider 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 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 find that
rating informativeness increased significantly following both the Drexel collapse and the
Riegle-Neal Act for a subset of issuers facing larger supply shifts. For issuers facing smaller
supply shifts, the informativeness of ratings did not increase. These results suggest that the
informativeness 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.? 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 section discusses the related
literature. Section 3 introduces the model, analyzes equilibrium outcomes and discusses
implications for efficiency. Section 4 discusses methodology and section 5 presents empirical

results. Section 6 concludes. I present proofs in Appendix A.

2Standard & Poor’s has an explicit policy to rate all significant corporate bond issues, whether or not
the issuer pays (Cantor and Packer, 1994).



2 Related literature

This paper is related to the literature on ratings determination and standards, ratings in-
formativeness, and rating agency incentives. It adds to the rating informativeness literature
by exploring whether information in ratings is new relative to fundamentals. By relating in-
formative 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, 2010) 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.?

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 (2010) 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.

3Examples 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).



Several recent studies on rating agency incentives suggest that reputation-building, com-
petition between rating agencies and regulatory distortions influence the information con-
tent of ratings. Reputation-based studies (Mathis, MacAndrews, and Rochet, 2009; Bolton,
Freixas and Shapiro, 2010; and Bar-Isaac and Shapiro, 2010) 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 de-
pends 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 (Harris,
Opp and Opp, 2010) or ratings shopping (Skreta and Veldkamp, 2009). Doherty, Kartasheva,
and Phillips (2010) suggest informative ratings may prevent entry in the ratings sector.
Becker and Milbourn (2010) 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 liti-
gation. Fulghieri, Strobl, and Xia (2010) 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



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. I show this can lead some borrowers with positive-NPV
projects to choose the safe project, and under-investment can obtain.

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 Model

Consider a one-period economy with risk-neutral agents in which a firm’s owner-operator
(“he”, or the “issuer”) chooses whether to raise financing to invest in a risky project from
either public or private lenders. The issuer has (fungible) initial assets A, and his quality
0 ~ 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 issuer 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 6, 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 information level « in exchange
for fee ¢, and can credibly commit to a rating disclosure policy. I restrict consideration to
full disclosure by the rating agency,* and allow it to choose (without cost) the probability
() with which it observes and discloses . I assume that with probability «, the rating
reveals the issuer’s quality: » = 6. I interpret this probability as the informativeness of the
rating. With probability (1 — «), it reveals only whether the issuer purchased a rating. As
discussed below, this is equivalent to setting the rating equal to the average quality of rated
issuers: r = E[f | issuer rated]. I initially assume the rating agency cannot issue unsolicited
ratings; I relax this assumption in Section 3.2.

This signal structure emphasizes the role of ratings informativeness on the issuer’s ex ante
decision to purchase a rating. Investors know whether the rating they observe is informative.®
To understand this signal structure, consider an uninformative rating: o = 0. If such a rating
is costly (¢ > 0), it allows the issuer to signal because some low-quality issuers will prefer
investing in the safe project to purchasing a rating. In this way, a captures informativeness

of ratings beyond information in the rating purchase decision.

Rating agency Issuer chooses Rating agency Issuer chooses Outcomes
posts ¢, « to buy rating reveals r project, financing realized
t=0 t=1 t=2 t=3 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, ¢, and rating informativeness, a. At t = 1, the issuer decides whether to obtain

41 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).

5In 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.



a rating. The rating is produced and disclosed at ¢t = 2, and investors update beliefs about
the issuer’s quality. Next, at ¢ = 3, the issuer 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 issuer chooses the risky project, he raises financing by offering
repayment R € {R(r), RY, R*} 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.

3.1 Equilibrium with informative ratings

I consider symmetric Bayesian-Nash equilibria of the game. An equilibrium {¢, a, ©} con-
sists of a fee, rating informativeness, and a set of decision rules for each type of issuer. I solve
the model by backwards induction. At ¢t = 3, the issuer decides whether to raise financing

and the financing type. I first rule out financing when issuers invest less than A.

Lemma 1: There is no equilibrium in which an issuer invests less than A in the risky project.

Lemma 1 suggests that all issuers must invest their assets in the risky project (because not
doing so would be a negative signal). The amount of financing is K + ¢ — A if the issuer
purchases a rating, and K — A otherwise.® At t = 4, investors are repaid if the project is
successful. If it is not, the investors and issuer 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 issuer 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 issuer chooses whether to purchase a rating. At ¢t = 0, the rating agency chooses ¢ and

6The 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).



a to maximize profits.

For high-quality issuers, informative ratings are favorable and uninformative ratings are
unfavorable, while the reverse is true for low-quality issuers. For high-quality issuers, an
unfavorable (uninformative) rating may lead to a preference for bank financing, while for
low-quality issuers, an unfavorable (informative) rating may lead to preference for the safe
project. If the rating is informative, investors know the issuer has quality 0, while if it is
uninformative they believe the issuer’s quality is equal to the average quality of rated issuers.

Because the issuer’s profit is increasing in 6, I solve for an equilibrium in which there
exist quality thresholds that define the strategy of each type of issuer. Because private
lenders learn the issuer’s quality, high-quality issuers benefit more from private borrowing.
Because they value the risky project less, low-quality issuers are more likely to choose the
safe project. I assume that the issuer first pays for the rating, then makes an investment
decision conditional on the rating outcome. A consequence is that some low-quality issuers
purchase a rating, hoping it will be uninformative so they can pool with high-quality issuers.
Similarly, some high quality issuers purchase a rating, hoping it will be informative and allow
them to separate from low-quality issuers.

To seek financing, the issuer must expect to earn more than A, which could be obtained
by investing in the safe project:

(X —R)> A (1)

where R, the amount promised to investors if the project succeeds, depends on the rating
only if the issuer 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 issuers is:

R = )



while private borrowing requires repayment:

K—-A+P

R = 8

Repayment for unrated issuers public borrowers is:

K- A
U
h= E[f|unrated]’ (4)

which yields expected profits for unrated public issuers:

9?’(5#%5%@”- %)

To decide whether to get rated, the issuer calculates payoffs conditional on having a
rating. After paying the fee, the issuer will receive either an informative or uninformative
rating, with which it can seek public financing. Its expected t = 4 payoff under each

alternative is:

0X — K+ A— ¢ public financing with informative rating (6)
K- A
0 [X — <ﬁﬂ public borrowing with uninformative rating (7)
X — K+ A— P — ¢ rated, but chooses private borrowing (8)
A — ¢ rated, but chooses the safe project (9)

Having paid the fee, the issuer may decide to seek private financing or to invest in the
safe project. The issuer raises public financing when doing so (with rating r) is preferable

to both the safe project and private borrowing:

OLX — R > Max(  A—¢ , 06X —(K-A+P+0)) (10)
S—— ~ -
safe project private borrowing

While ¢ in Equation (10) is a sunk cost from the perspective of the issuer, it still influences
the value of alternatives to public lending. The issuer accounts for the possibility that he

may not like the rating outcome. If he decides not to seek public financing after purchasing
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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 issuer, I examine some implications of
Equations (1) - (10). Consider a rated issuer 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 issuers prefer private borrowing, while low-quality issuers prefer the
safe project. These preferences are maintained as 6 increases: if an issuer prefers private
borrowing to public borrowing, or public borrowing to the safe project, higher-quality issuers
share these preferences.

This suggests issuers who prefer public financing to purchasing a rating are high-quality
issuers, while those who prefer the safe project to public financing have lower quality. Next,
consider the issuer’s ability to borrow from public lenders without a rating. Such an issuer
is likely to have higher quality than an issuer 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 issuer.

Thus, it is natural to define issuer strategies using quality thresholds. I summarize the
strategy of each type of issuer using thresholds © = {0y, 0., 0.y, Oy, 0y} such that issuers
with quality 6 < 6, choose the safe project, 6 € [0y,0,) pursue public financing without a
rating, 6 € [A,,6.,) raise public financing conditional on the rating outcome (and choose
the safe project if the rating is not favorable), 8 € [0y, 04y) purchase a rating and raise
public financing unconditionally, 6 € [0y, 0y) purchase a rating but raise public financing
conditional on the rating (and choose private financing if the rating is not favorable), and
0 € (0y,1] choose private financing. If 6, > 6,, all rated issuers prefer public financing to
the safe project regardless of the rating. The set of thresholds is illustrated in Figure 2.

For each threshold, I verify that no issuer can profitably deviate, and then consider the

rating agency’s maximization problem. The rating agency’s profits consist of the product of

11



e—— Rated issuers——»

0=0 Oy 0., Oy Oy On 1

Figure 2: Issuer quality notation.
This figure illustrates the notation used for issuer decision thresholds. Issuer quality represents the probability
the issuer’s risky project will succeed. Issuers with quality 6 € [f,,0y] purchase ratings, and a subset of
these issuers with quality 6 € [0y, 04y] raises public financing regardless of the rating outcome. The average
rated issuer has quality (64 + 6.)/2. 0y is the threshold for raising public financing without a rating.

the fee and ratings demand. It solves the following problem:

max (0u —0.) ¢ (11)

subject to participation conditions for the issuer and investors, limited liability, and feasibil-
ity conditions. The limited liability condition prevents the issuer 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 « and 6 (as well as any thresholds for #) lie in the unit

interval. The next result rules out public financing by unrated issuers.

Lemma 2 (unrated issues): In equilibrium 0, = 6, and no unrated issuers raise financing.

Lemma 2 arises because the willingness of rated customers to pay is higher when unrated
issuers cannot enter the market. Whenever unrated issuers would want to raise financing, the
rating agency has a profitable deviation. The issuer’s participation threshold, 6, exhibits

the following comparative statics:

Lemma 3 (rating demand): Without private lending, the rating threshold defined by the low-

est type purchasing a rating, 0., is increasing in o and ¢ and decreasing in X.

This result describes the influence of rating informativeness on the marginal ratings cus-
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tomer. Without private lending, only the lowest rated issuer is a marginal rating customer.
This issuer prefers uninformative ratings to pool with high-quality issuers, and issuers with

quality # > 6, always purchase a rating.

Proposition 1 (baseline solution): When a high cost of private borrowing rules out private
financing (0w = 1): (i) the rating agency chooses o = 0 and (ii) there is a fee threshold
@' such that demand for ratings drops to zero for ¢ > ¢’ because unrated public borrowing
becomes possible. (iii) There is an associated project return X' such that for X > X', the

rating agency sets ¢* = ¢, and for X < X' it sets ¢* < ¢'.

Proposition 1 describes conditions for both corner and interior solutions for the fee. The
solution for the fee depends on a demand discontinuity (at ¢’) that arises because increasing
the fee beyond ¢’ would allow unrated issuers 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 issuers.

The second part of the result suggests that there is a discontinuity in the issuers’ will-
ingness to pay that arises when unrated issuers 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 thresh-
old (which defines the quality of this marginal customer) also increases, raising the average
quality of issuers who do not purchase a rating.

If it increases enough, unrated issuers may be able to raise financing by offering R" < 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

13



3. If unrated issuers were unable to raise financing for ¢ > ¢, there would still be positive
rating demand. The rating agency is constrained by the effect of its fee on the issuer’s ability
to borrow without a rating.

Quantity

/

Price

Figure 3: Proposition 1: demand discontinuity at ¢’
The demand curve of the rating agency discontinuously drops to zero because of the ability of unrated
issuers to raise capital. As the quantity demanded, 1 — 6., decreases, the quality of the average unrated
issuer increases. For ¢ > ¢, unrated access to public financing leads to zero ratings demand.
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 issuers with quality 6 € [0y, 1]
chooses not to purchase a rating and raises financing from private lenders. Additionally,

issuers with quality 6 € [0y, 0y] purchase a rating, but choose private financing if the rating

is unfavorable. Their expected payoff if they purchase a rating is:
X-K+A-¢—(1—-a)P (12)

while if they borrow from private lenders, their payoff is X — K + A — P. Comparing this
payoff with that in Equation (12) suggests these issuers will never purchase a rating if ¢ > 0

and a = 0.

Proposition 2 (informative ratings): There is a private borrowing cost P’ such that for

P < P, the rating agency sets a* = ¢/ P.
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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, 6.,
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 4.

3.2 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 «,, for unso-
licited ratings. As with solicited ratings, I assume that unsolicited ratings either reveal 6 or
reveal nothing about the issuer, 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 issuer quality. Such a disclosure policy imparts
information into unsolicited ratings even if o, = 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 issuers do not purchase them. This allows me to rule out o = 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.

15



Because unsolicited ratings increase the outside option for low-quality issuers, they re-

duce the fee the rating agency can charge for a rating:

Lemma 4 (cannibalization): The ratings threshold 6y, is increasing in .

Lemma 4 illustrates a cost of unsolicited ratings for the rating agency: since they in-
crease 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 0y is defined by the lowest-quality

issuer who can raise financing with an unsolicited rating.

No financing Financed if unsolicited rating | Rated, financed
received
: | | :
=0 Oon 0. (lowest rated type) 1

Figure 4: Issuer 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, 6, .
Unsolicited ratings allow issuers with quality 6 € [fyy, 6] to raise financing if they receive an unsolicited
rating. If these issuers do not receive an unsolicited rating, they are pooled with unrated issuers.

Next, I show that unsolicited ratings allow the rating agency to sustain ratings demand

for ¢ > ¢, preventing issuers that have neither solicited nor unsolicited ratings from public

borrowing by reducing the average quality of unrated issuers.

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

tdentical to those in Proposition 1.

16



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 issuers to access public financing is ¢'; increases in the fee beyond ¢’ require

unsolicited ratings to prevent unrated access to public financing.

Quantity

4
4
U

¢ (old) & (new)

Price

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 equilib-
rium 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 ¢(old) < ¢’. When X is high, the rating
agency prefers ¢(new) > ¢, but must use unsolicited ratings to prevent unrated issuers from borrowing.

My explanation for the use of unsolicited ratings can accommodate allowing issuers 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 believe unrated

issuers have low enough quality. Unsolicited ratings allow the rating agency to manipulate

beliefs about unrated firms, preventing them from accessing public markets.
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3.3 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 issuer 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 of
the marginal issuer 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 NPV-
negative firms, and underinvestment as value foregone from firms with positive-NPV projects
that are unable to obtain financing.

NPV-neutral issuers have quality 6y = K/X. For 6y < 0., over-investment is:

/ "k 0x) do (13)

or,

while otherwise (6y > 6,,), under-investment is:

/HL(OX ~K)(1— ) do. (14)
o

The second term in Equation (14) arises from additional issuers who receive unsolicited rat-
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ings. Unsolicited ratings lead to underinvestment (relative to a setting with no unsolicited
ratings). This is because of issuers 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 issuers 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 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 issuers by the rating agency, and result in underinvestment during

good times.

4 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
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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 collapse of Drexel in 1989 and the 1994 Riegle-Neal Act allow identi-
fication of a positive shift in the relative supply of private vs. public lending. Each event
increased competition from private lenders for a subset of borrowers. This allows for com-
parison of effects relative to a group of unaffected borrowers.

The collapse of Drexel led to a temporary shutdown in the public high-yield debt mar-
ket 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 is-
suers. 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.
4.1 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
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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 & Poors RatingsX-
press 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
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 techni-
cally private placements but share many similarities with public issues.” From this sample, I
exclude federal credit agency, sovereign, supra-national, mortgage, emerging-market, asset-
backed, 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.

"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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4.2 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 restate-
ments, 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
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.

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.

4.3 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.
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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 focus on pricing of new issues, rather than analyzing upgrades, downgrades, or default
outcomes, for several reasons. Measuring informativeness using default outcomes is compli-
cated 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 rating-
related 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 summa-

rized by the rating prediction equation:
Tivt = [(Xipg) + €ipst (15)
where issues are indexed by i, issues (bonds) by b, time by ¢, and X, is a vector of firm-level

23



and bond-level characteristics. Typical issue-level variables include the seniority of debt, its
maturity, whether it was registered via a 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 (2010),
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.

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:
YSipe =0+ aarips + 7 Xips + Nins (16)

[ interpret the estimate of oy from Equation (16) as an aggregate measure of ratings in-
formativeness. 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 (7' X, ;) and the rating (r;;,).This suggests the standard errors I estimate

are conservative.

4.4 The influence of capital supply on ratings informativeness

Next, I relate informativeness to the relative supply of private vs. public lending. 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
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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:
YSivt = B1l10s9 * Tipt + Borine + Bslioso + V' Xipt + Vips (17)

where [19g9 is an indicator variable set to 1 during the post-1989 period. The coefficient of
interest is (1, which measures the influence of the credit rating on pricing during the post-
1989 period, relative to this impact before 1989. The model predicts $; < 0. Because the
shock to the supply of public financing affects high-yield issuers more than investment-grade
issuers, I also estimate Equation (17) for investment-grade issues during the same period,
and expect my estimate of 5 to be insignificant.

Next, I analyze the Riegle-Neal Interstate Banking Act of 1984. 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 1Y 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 Sipe = Birx RNy % 1), + By v % IY, + Bsr RN, + Bar + Bs RNy + B I}, + ' Xips + ipe (18)

where RN, is an indicator variable for the post-legislation period and I drop subscripts 7, b,
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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.

on the rating r for ease of exposition. The model predicts 5; < 0 under the assumption that

the Riegle-Neal Act increased the supply of private vs. public lending for young issuers.

5 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 informa-
tive. 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 esti-
mate 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.
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5.1 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
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.

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 (2010) 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 R? than Kraft’s
model (2010), suggesting off-balance sheet adjustments are correlated with my controls.
However, I acknowledge that off-balance sheet items may still affect investors’ expectations

about an issuer’s rating.

5.2 The Drexel collapse and rating informativeness

Results from estimating Equation (17) are presented in Table 5. The coefficient of interest is
the (boxed) estimated coefficient on the interaction of the rating and the indicator variable
for the post-Drexel period (Bl) My estimate of this coefficient is negative and significant,

suggesting ratings became more informative for high-yield issuers following 1989. I estimate
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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 a; 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.

Equation (17) 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
likely correlated, I also present results from estimating Equation (17) 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

28



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 6 presents results of estimating Equation (17) for investment-grade issuers. My
estimate of 3 in each model in Table 6 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 investment-
grade issuers. I follow the same methodology for reporting results in Tables 5 and 6, and
cannot reject the null hypothesis that 5, = 0 in models (1)-(4).

Results in Tables 5 and 6 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.

5.3 The Riegle-Neal Act and rating informativeness

In Table 7, I present results from estimating Equation (18) 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 (Bl) 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 (18) 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 8, I report results from using an indicator variable for middle-

aged issuers (those whose age is between 10 and 15 years). The only difference in methodology

for results reported in Table 8 and those reported in Table 7 is a different definition of the
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age variable. My estimate of [3; is insignificant in each specification in Table 8. The results
reported in Tables 7 and 8 suggest ratings became more informative for younger issuers, but

not for older issuers, after nationwide passage of the Riegle-Neal Act.

5.4 Robustness tests

While my results in Section 5 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 counter-
factual hypothesis that each event occurred at a different time.

In Panel A of Table 9, 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 9 presents results from estimating Equation (17) 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 4-year analysis period with the collapse of
Drexel in 1989. Results for 1987, 1990, and 1991 are not significant.

Panel A of Table 10 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
9, 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
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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 10 presents results from estimating Equation (18) 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.

6 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 bar’ for 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: 6 = 0. The result follows from noting that
financing would never be possible for such an issuer. m

Proof of Lemma 2: When 0 < 6, < 1, where without unrated borrowing, the marginal
issuer is indifferent between purchasing a rating and investing in the safe project. Consider
0 <6y <6, <1. Compared with the case where unrated issuers cannot borrow, this re-
duces the attractiveness of purchasing a rating, increasing #,. However, such an increase also
reduces 6, because the average quality of unrated issuers increases. This process contin-
ues, ruling out #;, < 1, which suggests that ratings demand is zero when 6, < 6, and ¢ > 0. =m

Proof of Lemma 3: Comparing Equations (6) and (9), the minimum quality for seeking
public financing with an informative rating is 6y = K/X. If 6, > 6,, all issuers who seek
ratings seek financing. Otherwise, those with quality 6 € [6,,,60y) seek financing only if they
receive a favorable rating. Their expected profits from a rating are:

2(K—A+¢)] (19)

MA—¢%+O—@WL¥— —

Comparing Equation (19) with A, solving at equality for # = 6,, and taking the positive
root yields:

T+ /AX(1 — a)(aghy + (1 — a)(04A)) + T2
B 2X(1 - )
where I' = (1 — a)(2¢ + 2K — A + 0,X). In this case, the minimum rated issuer is NPV-

negative. For 6, > 6, and all issuers who seek ratings enter the market. Expected profits
from getting a rating are:

o,

20K —-A
al@X —K—-A+¢)+(1—a)f X—M (21)
9H + 0L
Comparing Equation (21) with A and solving at equality for § = 6, yields:
r 4(6 Ko 1 —a)f A) + 17
0, = +\/(H¢OZ+OC H+( a)H )‘|‘ ;HLZGO (22>

2X

where ' = (2 — a)(¢+ K) — (1 — a)A — 04, X. The result follows from taking derivatives of
Equations (20) and (22) with respect to o and ¢. =

Proof of Proposition 1: Since high P rules out 03 < 1, o = 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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2K — A)
0, + 0y

Solving Equation (23) at equality for = 6, (and taking the positive root) yields an expres-
sion for the threshold for raising public financing by unrated issuers.

o|x - |4 (23)

2K — A—0,X + /40, AX + 2K — A - 0,X)?
QU —
2X
If 8, < 0, entry by unrated issuers leads to unraveling of the solution in Proposition 1.
0y decreases in #,,, which increases in ¢. Thus, we can solve for ¢’ by setting 6, = 6, :

(24)

(1—a)(K—-A)(X - K)
2—a)K —aX
It can be verified that ¢ > ¢’ leads to 6, > 6., and unrated issuers can raise public
financing. The rating agency’s first order condition is:

¢ = (25)

de,
1—-0,=0— 2
which can be solved for ¢*, which is increasing in X. X' is the value of X such that ¢* = ¢'.

The result follows from noting that demand drops to zero for ¢* > ¢’ due to entry of unrated
issuers. m

Proof of Proposition 2: Suppose 6; < 1 Since higher quality issuers prefer informa-
tive ratings, comparing Equations (7) and (8) yields the high threshold for unconditionally
choosing public financing relative to private financing:

(0, + 0.) (K + P — A)
206+ K — A)

(27)

QHU =

For issuers with quality 6 € [0, 6], paying ¢ 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:

aP > ¢ (28)
When a = 0, types [fyy, 1] do not purchase ratings, yielding:

0K+ P—A)
20+ K—-A-P

Oy = Oyy <1 (29)
while for a > ¢/ P, 0;; = 1. The rating agency’s compares profits for « = 0 to profits where
a=¢/P. a > ¢/P is ruled out because given 0; = 1, demand for ratings is decreasing in
.. Profits are lower for 8;; < 1: because of fee income lost from both high-quality and from
low-quality issuers. Denote 0, = 0y;|o—0 < 1 the threshold for choosing private lending when
ratings are uninformative. If « > ¢/B, 60y = 1. However, 6y also influences the behavior of
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the low-quality marginal issuer. The condition for the rating agency to include information
is:

[00]a=g/Poy=1 — Oula=0pn=0,] <1 —0uy (30)

the result follows from substituting Equation (29) for 8y and solving for P (yielding P’).m

Proof of Proposition 3: Suppose X > X', so without the rating agency sets ¢* > ¢’ if
it can avoid the demand discontinuity discussed in Proposition 1. Let 6y be defined as in
Equation (24). To prevent unraveling, the rating agency must satisfy:

0,(6X — A)

El0 ted
[@|unrated] < KA

(31)
As production «, is increased, issuers with neither solicited nor unsolicited ratings are

more likely to have quality 6 € (0, 6yy). Using Bayes’ rule, their expected type of an unrated

issuer is:

(1 — o) (07 + 67) — bt

Z[GU —0.(1 — o) — abun

E[f|unrated] = (32)

where the result follows from choosing «,, to satisfy Equation (31). Since the rating agency’s
profits for any ¢” € (¢', ¢*) are higher than profits for ¢ < ¢, this result can obtain even
with a cost for unsolicited ratings. m

Proof of Proposition 4: The demand curve is given by 6, — 6,. Since 6;; does not depend

d20L(~)
dpdxX > 0O.m

on X, the result follows from noting that

Proof of Proposition 5: Unsolicited ratings occur for X > X’. The result follows from
comparing (22) and (24), since 6,y < 0, when X > X' u
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Table 1: Notation summary for Section 3

SRS

~

ASHRS I

O

=

=
c

st

Q DT D
S RIS IEg
=

>
o

Project success return (exogenous)

Capital required by project (exogenous)

Issuer’s value for assets in place (exogenous)

Private lenders’ required return (exogenous)

Probability of project success (quality or type of issuer)

Fee charged by rating agency for producing and disclosing signal

Fee level above which unrated issuers seek financing

Project return associated with ¢* = ¢’ in the baseline model
Informativeness of the rating

Rating generated by rating agency

Set of thresholds summarizing issuer participation

Lowest type who purchases a rating

Lowest rated type who pursues public financing unconditional on rating
Highest rated type who pursues public financing unconditional on rating
Highest rated type

Threshold for entering market: lowest unrated type seeking financing
Minimum quality for which unsolicited ratings are disclosed
Required debt repayment with rating r

Required debt repayment if unrated

Required debt repayment for private financing

Production level for unsolicited ratings

Quality level such that issuer is NPV-neutral
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Table 3: Variable definitions
The data sources and sample selection procedure are described in Section 4.2. T 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 4.2, T 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 = (Date of first public offering (SDC) - issuedate)/365
Altman Z score = 1.2(wcapq / atq) + 1.4(req/atq) + 3.3(oladpq/atq)+
+ 0.6(prceq*eshoq/1tq)40.999*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+dleq) / atq
Leverage (market) = (dlttq+dleq) / (dlttq + dleq + preeq*cshoq)
Market to book (assets) = (preeq*eshoq+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)

40



v0°0 9T'0 €00 00 88vc €00 o €00 00 8¢¢c v0'0-  PEO 00 c0°0- 9€8¢ S|esp IV

v0°0 S0°0 v0'0 v0'0 €C9¢ ¥00 S0°0 €00 €00 9TLT SO0 T€0 ¥0°0 S0°0 16L 9peJs JuaWISIAL| Aunba uo uiniay
0€0 SC0 SC0 8C°0 689¢ (€0 8C°0 SC0 0€0 ree 670 TC0 vZo LT0 OTETT S|esp IV

g0 8€°0 €C0 0g0 €00T ([LE°0 90 97’0 S€0 669 6C°0 8C°0 o LT0 00ce PIaIA YsIH

6C°0 LT°O SC0 8C°0 989¢ 0£0 LT°0 SC0 8C°0 EvLT 6C0 8T°0 vZo LT0 0118 9peJs JUBWISIAUL| s}asse / sanuanay
091 LLO i [N PESE OP'T 080 6CT 67’1 85¢C ©L'1 S6°0 vl (4" 9960T S|eap IV

69T 06°0 €T 99’17 0€6 vl (T'T 9Tt 8'T 1478 89T 00T TET 99’17 050¢ PIaIA Y3IH

1917 Lo Sr'T vo'T v09¢ 9or'1 ¥9°0 0T 05T vILT 08T 60 05T 6L'T 9164 9peJs JUBWISIAL| »00q/1}eW 1855y
I4AY €C0 7o 0 vL9E 9P0 v<o 0ov'0 S0 9€cC Tr0 vCo LED 70 SSCTT S|eap IV

€0 SC0 7o 0 €66 [44Y €C0 LED 70 569 70 97’0 LED 70 L9T€ PIaIA YsIH

Sv°0 €C0 or'0 0 189C¢ (Lv'O S0 70 90 (1l v'0 €C0 LED 70 8808 9peJE JUBWISIAUL| 519558 %009 / 3dd
vE0 8T°0 T€0 €€0 L0E€E  SEO 610 vE0 9€'0 L0TC T€0 610 80 T€0 85€0T S|esp IV

[44Y] TC0 €v'0 0 TAS 90 TC0 Ly'0 Ly'0 0TS (44 o Ev'0 €r'0 6€8¢ PIaIA YsIH

T€0 9T'0 8C°0 6C°0 0sve €0 910 (40 €€0 L6ST  LT0 910 vZo LT0 619L 9pe.s JUBWISIAUL| (19x4eW) 95EJ0AT
9¢€0 610 €€0 9¢€'0 ETrE SE0 610 vE0 9€'0 S9TC PvE0 8T°0 e S€0 75501 S|esp IV

L7'0 LT0 S0 8°0 €76 80 LT0 Lv'0 050 599 S0 vCo S0 Lv'0 96¢ PIaIA YsIH

T€0 1o T€0 T€0 o6vc 0€0 1o €0 €0 07T9T 6C0 €10 6C°0 0€0 6SL 9peJs JUBWISIAUL| {300q) a5eiana7
LT0C TCSL vLS ¢6'0T 98t TLOT €9CC 88V v0'8 LITC 0C¢CC 680L LT9 6C°CT 6v€0T S|esp IV

900r €6°L0T T6'C 69°0T 996 [44:] LEVT T9°C 69°S TASES LTEC 06'E0T 90°€ 00T ¢00¢€ PIaIA YsIH (0 10 paroouniy)
€SCT  8V'LS PPO 00°'TT Otvc 0911 SLvC Sv'S 16’8 09S9T 94T¢ ¥9'1s UL ECET LvEL 9peJs JuswisaAu| - asuadx3 Isa4alul / eplig3
S0°0 900 00 v0'0 99t Q00 900 00 v0'0 VEET 900 80°0 00 S0°0 124 S|eap IV

LO0°0 600 00 900 000T 900 600 00 900 869 80°0 11°0 €00 L0°0 L6TE PIaIA Y3IH

v0°0 S0°0 00 €00 ¢99¢ Q00 S0°0 00 v0'0 9¢/T Q00 900 00 v0°0 £S08 9pe.s JUBWISIAUL| 519558 %00q / Ysed
ST'¢C 00ce o'l 05'¢ 9T6C €8T €'t €'t LT S¥8T 61°¢C VLT 99T 744 65956 S|eap IV

€9°¢C 609 80T (44874 L08 (4" T0°¢ 60'T 9¢'1T 9sr  00°C 6G°€E LOT 8T°¢C S9¢ PIaIA YsIH

T0°C LTT 197 6T 60TC 6T 9T'T SS°T €8'T 68ET 9C'C S'T SLT €T°¢ £069 9peJs JuBWISIAUL| 91035-7 ueull|y
m>< ._>|¢ A9 1S UBIP3IA UB3N sqo0 m>< ._>|¢ A9 1S UBIP3IA UBIN sqo0 m>< ._>|¢ A9 "1S UeIpaN uesN sqo0 Sa|qeldeA Janssj

L66T-066T ‘9|dwesqns |eaN-3(3a1Yy

€66T-986T ‘©|dwesqgns |9xa.d

6007-086T ‘d|duies |n4

salisilels AJewwns |9A3]-19NSS| 1Y |aukd

s1eak INoj I0A0 eJep A[I0)renb pojeisorun Jo so8eloAr 109[Jol SUWN[0D dFRIDAR IR0A-INO,] *(JUouIo)eIsol Juenbosqns 10] poisnlpe jou oIe pue) ojep ONSSI
oY} 210Joq d[qe[resr Arqnd a1em jer) sSuI[y A[1e)renb WoIj oIe eyep ‘Y [oURJ Ul UOIIBAIISCO [9AS[-ONSSI YoBs 10, “ejep [enuuy [errsnpuy yeisnduo))
0} se [[om se ‘saseqeiep 1s9)ded jeisnduwio)) oY) 0} PAYPIRUI oIe pue ‘eseqeje( senss] maN (DS) uoryeiodio)) eIe(] SOIILINIAG oY) WIOIJ USR] oIv

®JEP 9OURNSS] g O[CE], Ul PazIIewrwns aInpadold uorjds[es ojdures a3 oAIAINS JeY) sonssI jqap orqnd mau 10} sorsrye)s Arewrwns sprodolr afqe) SIy T,

SO19s17R)S ATRWIuns anssI MoN :f 9[qel,

"SO[RLIBA [9AD]-ONSST SOZLIBWIWINS ¢ [oURJ O[IM ‘SO[RLIA [9A[-ISNSST SOZLIRUWIWINS Y [oURJ "9NSSI yora Jurpesaid

41



L69€ T9€T LSETT s|eap ||¥
010T 609 0718 piaIA ysiH
/897 ST [ECE w_um._m 1usWwlsaAU| S9NSSI JO IaqUInN
998 85 L8LT s|eap ¥
L6V 9LT szt pIa1A ysiH
ST ovE T8. w_um._m 1usWilsaAU| SI9NSS| JO JaqunN
SE'0 000 ¥TIO L69€ 120 000 SO0 T9€T oro 000  0Z0 LSETT sjesp ||V
0S50 000 L¥O 0101 850 000 /10 609 050 00T %S0 LETE pIa1A ysiH
ST'0 000 T00 £89T 800 000 100 TSL1 970 000 L00 0TT8  ©ped juswisany] (40121pUl} ¥ 4T BINY
050 00T 950 L69€ 87’0 00T S9°0 T9€T 8¥'0 00T %90 LSETT sjesp ||
050 000 €¥0 0101 60 000 I¥O 609 050 000 L¥O LETE pIa1A ysiH
60 00T 190 £89T vro 00T €L0 TSL1 9Y'0 00T 0.0 0TT8  ©peid juswisany] (401e01pUI) PaIRIIPUAS
I€0 000 010 L69€ 9’0 000 STO T9€T €0 000 ZT0 LSETT sjeap ||V
8’0 000 L£0 0101 050 00T €S0 609 60 000 Z¥O LETE pIa1A ysiH
L00 000 100 £89T ¥T'0 000 200 TSL1 800 000 100 07T8  8pesSiuswiseAu]  (JoledIpul}) paleulpiogns
680 0fT £0T €161 690 0fT TTT £50T 90 0fT 0T¢ ST/6 s|eap ||¥
€0 0fT 1TT £V6 860 0£7 STT 695 I€0 0fT CT¢ 6ETE pIa1A ysiH
660 O0£T S6T 0£0T 8.0 0£T TTT 88T 8/0 07 0T 9/59  9pe3 JUBWISAAU| (801} Arniepy
€20 000 900 £89¢ 800 000 100 T9€T 9Y'0 000  0£0 EVETT sjesp ||V
0T0 000 100 966 710 000 100 609 vEO0 000 €10 €zTe pIa1A ysiH
920 000 800 £89T 900 000 000 TSL1 8¥0 000  9£0 0TT8  ©ped Juswisanyl (103e31pUI) B|qR|RD
(V'O 00T 990 L69€ 6’0 00T 790 T9€T 8¥0 00T %90 LSETT sjesp ||V
L0 000 910 0101 L0 000 910 609 LSO 000 LTO LETE pIa1A ysiH
GE'0 00T S8 £89T IP'0 00T 8.0 TSL1 80 00T €80 0TT8  ©ped 1uswisany] paJa1si3al §19ys
T6'€SVT 0006 606VT VELT SY'8ST 00°8TT 69°78T S¥OT Y641 00'EVT LT'T11T  ¥S00T sjesp ||
L9'TST OO0VSE 8T'69E TI9 OSIET 00°9Ty TOEEy viv vE'8LT 00'EOF OSWZTy 089T pIa1A ysiH
OSvr 00°LL T9'S8  TTIT ¥S'ES 0066 9T'L0T TSI 91T'66 00'80T TL'EET VLS.  Speid uswisany (sdq} pesuds p|aiA
90°'€ST 00°STT L6091 [69E £E°9ET 00°STT TYE9T TOET 97'85€ 00°00Z 06'¥8T [LSETT sjesp ||V
v6'6¥T 00°0ST ¥9'TL/I  0TOT 86'SVT 00°SOT SO'0ST 609 €1°7€T 00°S9T 80°TET LETE pIa1A ysiH
SO'¥ST 00°STT 96'9ST  /89¢ 8TEET 00°0ST 09'89T TSI 6S°S6E 001007 96'SOE  0ZT8  9peJd JuswissAy| ledidurid
9T €00  LT0 689¢€ 9T €00 STO (4414 680 00 €10 TTIETT sjesp ||V
8T 610 TS0 £001 V'S LT0 670 665 V9T LTO  LEO T0TE pIa1A ysiH
S00 700 €00 9897 v00 700 €00 A S00 700  ¥00 0TT8  ©ped Juswisany] s1asse / [ed1dulld
A3 1S UBIPINl Uuedl\l  SqO A3 1S UBIPINl UB3|Al SO A3 1S UBIP3A ueslnl  SqO S3|gBIIBA |BAD] BNSS|

L66T-066T ‘9/dwesqns |eaN-3|8aly

€66T-986T ‘9|dwesqgns |axaiQ

6007-086T ‘d|duies |In4

sallsilels AJeuwswns |9A3|-9NSS| :g |[aued

(e8ed snoraaid uroaj penurjuod) soIjsije)s Arewrins anssi MaN :f [9qe],

42



Table 5: Drexel collapse and ratings informativeness, high-yield issues

This table reports results from estimating Equation (17) 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 (1990-
1993). 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.

) 2 €) “4)

Sample: new high yield issues

Dependent variable: Yield spread Log Level (bp) Log Level (bp)
Aggregate deals by issuer day No No Yes Yes
Rating * I(Y>1989) -0.067 *** -20.877 ** -0.078 24796 **
(0.022) (9.246) (0.029) (11.615)
Rating -0.104 -41.617 ™ -0.103 ™= -40.085 ™
(0.018) (6.153) (0.031) (10.780)
Has prior rating 1117 = 464.579 *** 0.697 ** 315.610 ***
(0.294) (116.351) (0.307) (102.347)
Has prior rating * prior rating -0.076 *** -31.468 *** -0.046 ** -20.810 ***
(0.021) (8.402) (0.022) (7.552)
Log( deal principal / assets) 0.121 e 47.031 ™ 0.062 * 26.859 **
(0.044) (15.958) (0.036) (12.784)
Log(book assets) 0.071 ** 30522 ** 0.014 7.940
(0.036) (14.286) (0.025) (9.529)
Shelf registration indicator 0.141 60.245 ** 0.075 36.416
(0.083) (25.797) (0.077) (29.589)
Syndicated deal indicator 0.028 15.846 0.037 15.533
(0.041) (19.583) (0.033) (13.420)
Subordination indicator -0.190 -77.807 -0.164 ™ -65.987 ¢
(0.050) (20.615) (0.053) (21.369)
Book leverage 0.197 160.729 0.122 130.799
(0.460) (191.609) (0.338) (145.150)
Book long-term leverage -0.430 -226.498 -0.447 -234.621 *
(0.454) (190.053) (0.305) (135.877)
Ebitda / interest (truncated at 0) -0.003 -2.381 0.000 -0.855
(0.005) (2.003) (0.004) (1.255)
Altman Z-score -0.021 1.105 -0.048 -11.119
(0.064) (24.122) (0.059) (24.044)
Return on equity -0.262 ¢ 17117 -0.288 ** -133.867 ***
(0.111) (49.781) (0.133) (43.318)
Property, plant and equipment / Assets 0.116 65.633 * 0.090 56.371
(0.081) (34.386) (0.093) (35.443)
Revenue / Assets -0.120 -1.241 -0.199 ~ -29.953
(0.118) (562.037) (0.115) (45.521)
Market equity / Book equity -0.005 * 2244 * -0.002 -1.271
(0.003) (1.352) (0.003) (1.280)
Intercept 8.167 ™ 1142.180 *** 8.656  *** 1318.112 ***
0.3436 135.1359 0.2706 102.8851
Number of observations 226 226 158 160
R-squared 0.741 0.711 0.723 0.701
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Table 6: Drexel collapse and ratings informativeness, investment-grade issues
This table reports results from estimating Equation (17) 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 post-
collapse 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.

() 2 ) 4

Sample: new investment grade issues

Dependent variable: Yield spread Log Level (bp) Log Level (bp)
Aggregate deals by issuer day No No Yes Yes
Rating * I(Y>1989) -0.020 -1.822 -0.016 -1.515
(0.015) (2.232) (0.013) (1.246)
Rating -0.120 ** -11.709 *** -0.132 -14.011  ***
(0.039) (4.395) (0.037) (3.360)
Has prior rating 0.104 30.968 -0.135 -38.536
(0.830) (112.258) (0.651) (71.811)
Has prior rating * prior rating -0.004 -1.352 0.007 1.878
(0.039) (5.212) (0.030) (3.263)
Log( deal principal / assets) 0.085 ** 10.215 * 0.066  ** 8.389
(0.041) (5.273) (0.027) (3.349)
Log(book assets) 0.052 =~ 10.420 ** 0.013 5528
(0.027) (3.808) (0.021) (1.914)
Shelf registration indicator -0.103 -15.823 -0.041 -7.756
(0.079) (11.791) (0.047) (5.831)
Syndicated deal indicator 0.044 -3.887 0.084 0.664
(0.062) (7.320) (0.065) (6.953)
Subordination indicator -0.082 -13.864 -0.011 -5.745
(0.052) (10.032) (0.038) (8.064)
Book leverage 0.363 * 63.020 ** 0291 51.955 =~
(0.213) (28.458) (0.123) (9.893)
Book long-term leverage -0.235 -47.861 -0.282 -53.106 ***
(0.271) (32.336) (0.226) (19.199)
Ebitda / interest (truncated at 0) 0.001 * 0.038 0.001 ™ 0.072  **
(0.000) (0.034) (0.000) (0.031)
Altman Z-score -0.039 -1.405 -0.051 > -3.856
(0.029) (2.480) (0.026) (2.758)
Return on equity -0.552 -71.963 -0.289 -31.994
(0.346) (46.371) (0.203) (26.485)
Property, plant and equipment / Assets 0.351 ™= 39206 0.309 = 33726 >
(0.086) (13.874) (0.088) (10.070)
Revenue / Assets 0.319 ** 37.622 0.140 21.502
(0.154) (24.122) (0.134) (19.255)
Market equity / Book equity -0.024 = -2.303 -0.024 -1.603
(0.010) (1.413) (0.010) (1.056)
Intercept 7182 325.892 7.566  *** 394741
(0.703) (85.654) (0.664) (68.491)
Number of observations 1099 1099 862 862
R-squared 0.643 0.529 0.655 0.545
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Table 7: The Riegle-Neal Act and ratings informativeness, young issuers
This table reports results from estimating Equation (18) 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 Riegle-
Neal 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.

() @ €) 4)

Dependent variable: Log(yield spread)

Aggregate deals by issuer day No No Yes Yes
Age * year controls No Yes No Yes
Rating * I(Year>1994) * [(Age<5) -0.043 > -0.038 = -0.032 -0.027 **
(0.014) (0.014) (0.013) (0.012)
Rating * [(Year>1994) 0.011 0.011 0.009 0.009
(0.009) (0.009) (0.007) (0.007)
Rating * [(Age<5) 0.001 -0.008 -0.003 -0.011
(0.009) (0.009) (0.008) (0.009)
Rating -0.142 =~ -0.141 = -0.159 -0.157
(0.030) (0.029) (0.026) (0.026)
I(Age<5) -0.073 0.046 -0.004 0.111
(0.152) (0.160) (0.148) (0.153)
Log(deal principal / assets) 0.075 == 0.075  ** 0.067 0.066  ***
(0.022) (0.021) (0.018) (0.018)
Log(book assets) 0.022 0.021 -0.005 -0.007
(0.024) (0.023) (0.020) (0.019)
Has prior rating 0.167 0.174 -0.095 -0.090
(0.596) (0.594) (0.479) (0.469)
Has prior rating * prior rating -0.021 -0.021 -0.002 -0.003
(0.035) (0.035) (0.028) (0.027)
Syndicated deal indicator 0.018 0.018 0.056 * 0.054
(0.028) (0.027) (0.034) (0.034)
Subordination indicator 0.018 0.016 0.006 0.003
(0.046) (0.046) (0.050) (0.048)
Book leverage 0.025 0.015 -0.030 -0.050
(0.136) (0.140) (0.171) (0.176)
Book long-term leverage -0.008 0.006 0.003 0.034
(0.198) (0.195) (0.219) (0.216)
Ebitda / interest (truncated at 0) 0.000 ** 0.000 *** 0.000 *** 0.000 **
(0.000) (0.000) (0.000) (0.000)
Altman Z-score -0.054 -0.054 -0.057 ** -0.057 **
(0.019) (0.019) (0.025) (0.025)
Return on equity -0.066 -0.064 -0.067 -0.063
(0.081) (0.083) (0.051) (0.050)
Property, plant and equipment / Assets 0293 0292  *** 0.266  *** 0.265 ***
(0.039) (0.039) (0.050) (0.050)
Revenue / Assets 0.160  *** 0.157  *** 0.110 0.105
(0.062) (0.059) (0.084) (0.084)
Market equity / Book equity 0.000 0.000 0.000 ** 0.000 **
(0.000) (0.000) (0.000) (0.000)
Intercept 7.355 7.356 7.792 7799
(0.589) (0.588) (0.506) (0.502)
Number of observations 1866 1866 1278 1278
R-squared 0.802 0.803 0.822 0.823
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Table 8: The Riegle-Neal Act and ratings informativeness, middle-aged issuers
This table reports results from estimating Equation (18) 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.

) @) €) 4

Dependent variable: Log(yield spread)

Aggregate deals by issuer day No No Yes Yes
Age * year controls No Yes No Yes
Rating * I(Year>1994) * |(10<(Age<15) -0.017 -0.021 -0.008 -0.013
(0.019) (0.021) (0.015) (0.016)
Rating * I(Year>1994) 0.003 0.007 -0.001 0.003
(0.008) (0.010) (0.005) (0.007)
Rating * 1(10<Age<15) -0.003 -0.001 -0.001 0.002
(0.015) (0.015) (0.011) (0.011)
Rating -0.139 -0.140 -0.158  *** -0.159  ***
(0.031) (0.032) (0.028) (0.028)
1(10<Age<15) 0.196 0.147 0.115 0.054
(0.306) (0.313) (0.237) (0.252)
Log(deal principal / assets) 0.077 ** 0.076 *** 0.064 *** 0.064 ***
(0.020) (0.019) (0.019) (0.018)
Log(book assets) 0.020 0.019 -0.006 -0.008
(0.021) (0.020) (0.019) (0.019)
Has prior rating 0.117 0.121 -0.141 -0.142
(0.596) (0.600) (0.479) (0.471)
Has prior rating * prior rating -0.019 -0.019 -0.001 -0.001
(0.036) (0.036) (0.028) (0.028)
Syndicated deal indicator 0.007 0.009 0.051 0.049
(0.025) (0.025) (0.033) (0.033)
Subordination indicator 0.038 0.038 0.021 0.018
(0.052) (0.056) (0.054) (0.055)
Book leverage 0.046 0.045 -0.006 -0.024
(0.174) (0.176) (0.196) (0.196)
Book long-term leverage -0.019 -0.010 -0.014 0.016
(0.210) (0.217) (0.220) (0.222)
Ebitda / interest (truncated at 0) 0.000 0.000 ** 0.000 0.000 ¥
(0.000) (0.000) (0.000) (0.000)
Altman Z-score -0.055 -0.054 -0.059 -0.058 **
(0.019) (0.020) (0.025) (0.026)
Return on equity -0.073 -0.067 -0.074 -0.069
(0.078) (0.082) (0.052) (0.052)
Property, plant and equipment / Assets 0.303 *** 0.302 *** 0272 ** 0271 **
(0.041) (0.039) (0.053) (0.052)
Revenue / Assets 0139 * 0.145 * 0.095 0.094
(0.060) (0.054) (0.083) (0.081)
Market equity / Book equity 0.000 ™ 0.000 0.000 * 0.000 *
(0.000) (0.000) (0.000) (0.000)
Intercept 7523 7.466  *** 8.014 ** 7972
(0.547) (0.547) (0.470) (0.488)
Number of observations 1866 1866 1278 1278
R-squared 0.802 0.803 0.821 0.822
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Table 9: 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 5.
Panel B analyzes counter-factual choices for the year of Drexel’s collapse, re-estimating 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.

Panel A: Alternate windows around year of Drexel collapse (1989)

(1) 2 €] 4
Window around 1989 +/- 2 years +/- 3 years +/- 4 years +/- 5 years
Sample High yield High yield High yield High yield
Dependent variable: Yield spread Level (bp) Level (bp) Level (bp) Level (bp)
Rating * 1(Y=>1989) -63.656 * -19.930 ** -20031 > -13.848
(8.169) (7.896) {10.047) (12.085)
Rating 11.458 -44.728  ** -36.359 -41.689 ***
(18.887) (7.882) (5.201) (7.925)
Has prior rating 1054.753 *** 437.317 *** 469.756 *** 306.767 **
(345.503) (120.098) (123.847) (60.710)
Has prior rating * prior rating -66.250 -30.634 ¥ -32.179 ¥ -20.895 ¥
(22.861) (6.444) (8.581) (4.215)
Number of observations 41 121 240 326
Panel B: Tests of alternative years
(1) 2 (3 (4)
Alternative year 1986 1987 1990 1991
Dependent variable: Yield spread Level (bp) Level (bp) Level (bp) Level (bp)
Rating * I(Year > Test year) -11.927 21177 % -7.949 -7.241
(11.739) (10.656) (10.548) (10.563)
Rating -31.310 ** -38.346 *** -48.453 M -64.468 ***
7.857 11.308 7.721 9.202
Has prior rating 372116 ** 336.443 ** 358.135 * 103.673
155.870 152.567 85.367 127.067
Has prior rating * prior rating -24.674 -22.874 ** -24 509 v -7.957
10.455 10.325 5.256 8.670
Number of observations 187 177 215 208
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Table 10: 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 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.

Panel A: Alternate windows around Riegle-Neal passage year (1994)

(1) (2) ()

4)

Window around 1994 +/- 2 years +/- 3 years +/- 4 years +/- 6 years
Dependent variable: Yield spread Log Log Log Log
Rating * [(Year>1994) * |(Age<5) -0.054 -0.042 -0.038 M -0.023 *
(0.020) (0.016) (0.014) (0.014)
Rating * [(Year>1994) 0.012 0.000 0.011 0.016  **
(0.012) (0.011) (0.009) (0.007)
Rating * I(Age<5) -0.016  * -0.009 -0.008 -0.007
(0.005) (0.008) (0.009) (0.013)
Rating -0.138 -0.136 -0.141 o 0126 **
(0.039) (0.034) (0.029) (0.029)
I(Age<5) 0.160 0.048 0.046 0.149
(0.103) (0.146) (0.160) (0.229)
Number of observations 949 1358 1866 3092
Panel B: Tests of alternative years
(1) (2) 3) 4)
Alternative year 1991 1992 1993 1995
Dependent variable: Yield spread Log Log Log Log
Rating*l(Year>Test year)*I(Age<5) 0.002 -0.026 -0.057 -0.014
(0.018) (0.019) (0.019) (0.018)
Rating * I(Year > Test year) -0.041 -0.025 -0.003 0.026  ***
(0.009) (0.010) (0.010) (0.009)
Rating * |(Age<5) -0.024 -0.015 0.007 -0.021
(0.012) (0.017) (0.017) (0.016)
Rating -0.133 -0.121 -0.132 0137  **
(0.020) (0.024) (0.023) (0.017)
I(Age<5) 0555 * 0.342 -0.206 0.349
(0.259) (0.288) (0.316) (0.265)
Number of observations 1265 1362 1517 2448
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