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a b s t r a c t

Rating agencies are often criticized for being biased in favor of borrowers, for being too
slow to downgrade following credit quality deterioration, and for being oligopolists. Based
on a model that takes into account the feedback effects of credit ratings, I show that: (i)
rating agencies should focus not only on the accuracy of their ratings but also on the
effects of their ratings on the probability of survival of the borrower; (ii) even when rating
agencies pursue an accurate rating policy, multi-notch downgrades or immediate default
may occur in response to small shocks to fundamentals; (iii) increased competition
between rating agencies can lead to rating downgrades, increasing default frequency and
reducing welfare.

& 2013 Published by Elsevier B.V.

1. Introduction

Rating agencies are supposed to provide an indepen-
dent opinion on the credit quality of issuers. However, if
market participants rely on credit ratings for investment
decisions, then credit ratings themselves affect the credit
quality of issuers. For example, a rating downgrade may
lead to higher cost of capital for the borrowing firm
because it induces a deterioration in investors' perceptions
about the credit quality of the borrowing firm, because of
regulations that restrict investors' holdings of lower rated
bonds, or because of rating triggers in financial contracts.1

Rating agencies thus face the problem of setting credit

ratings that accurately represent the credit quality of a
particular issuer, taking into account the effect of these
ratings on the credit quality of the issuer.

Based on a model that incorporates the feedback effects of
credit ratings, I show that: (i) rating agencies should focus not
only on the accuracy of their ratings but also on the effects of
their ratings on the probability of survival of the borrower;
(ii) even when rating agencies pursue an accurate rating
policy, multi-notch downgrades or immediate default may
occur in response to small shocks to fundamentals; (iii)
increased competition between rating agencies can lead to
rating downgrades, increasing default frequency and reducing
welfare. These findings call into question the recent criticism
directed at rating agencies for being biased in favor of
borrowers, for being too slow to downgrade following credit
quality deterioration, and for being oligopolists.

The model is based on the performance-sensitive-debt
(PSD) model introduced by Manso, Strulovici, and Tchistyi
(2010). Cash flows of the firm follow a general diffusion
process. The firm has debt in place in the form of a ratings-
based PSD obligation, which promises a non-negative interest
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payment rate that decreases with the credit rating of the
firm.2 Equityholders choose the default time that maximizes
the equity value of the firm. The rating agency's objective is to
set accurate ratings that inform investors about the probability
of default over a given time horizon. In this setting, the
interaction between the borrowing firm and the rating agency
produces feedback effects. With a ratings-based PSD obliga-
tion, the rating determines the interest rate, which affects the
optimal default decision of the issuer. This, in turn, influences
the rating.

The interaction between the rating agency and the
borrowing firm is a game of strategic complementarity
(Topkis, 1979; Vives, 1990; Milgrom and Roberts, 1990).
Typically, games of strategic complementarity exhibit
multiple equilibria. In the smallest equilibrium, which I
call the soft-rating-agency equilibrium, the rating agency
assigns high credit ratings, leading to lower interest rates
for the borrowing firm, and consequently, a lower default
probability. In the largest equilibrium, which I call the
tough-rating-agency equilibrium, the rating agency assigns
low credit ratings, leading to higher interest rates for the
borrowing firm, and consequently, a higher default prob-
ability. The soft-rating-agency equilibrium is associated
with the lowest bankruptcy costs and consequently, the
highest welfare among all equilibria.

Given the welfare implications of the different equilibria, it
is important to understand how rating agencies set their
rating policies in practice. To deal with the feedback effects
introduced by rating triggers, rating agencies have proposed
the use of stress tests.3 In such tests, the company with
exposure to rating triggers needs to be able to survive stress-
case scenarios in which the triggers are set off. When the
tough-rating-agency equilibrium involves immediate default,
the borrowing firmwill fail the stress test, potentially inducing
rating agencies to select the tough-rating-agency equilibrium,
the worst equilibrium in terms of welfare.

The best equilibrium in terms of welfare is the soft-
rating-agency equilibrium, since it is the equilibrium with
the lowest probability of default over any given time
horizon. To implement such equilibrium, a credit rating
agency should be concerned not only with the accuracy of
its ratings, but also with the survival of the borrowing firm.
One way in which this can be achieved is by having rating
agencies collect a small fee from the firms being rated.
Under this scheme, rating agencies become interested in
the survival of the borrowing firm, inducing them to select
the soft-rating-agency equilibrium.

The fact that rating agencies are paid by issuers has
received intense criticism. The concern is that this practice
may induce bias in favor of issuers. While this is a valid
concern, the results of this paper suggest that if the fee is
small relative to the reputational concerns of rating
agencies, it only introduces small distortions while indu-
cing rating agencies to select the Pareto-preferred soft-
rating-agency equilibrium.

Stability of an equilibrium may play an important role
in equilibrium selection and in the dynamics of credit
ratings. The paper shows that if equilibrium is unique,
then it is globally stable, so that small shocks to funda-
mentals lead to gradual changes in credit ratings. If there
are multiple equilibria, however, some of them may be
unstable. Small shocks to fundamentals may thus lead to
multi-notch downgrades or even immediate default, in
what has been called a “credit-cliff dynamic.”

The effect of competition between rating agencies on
equilibrium outcomes depends crucially on how credit
ratings from different agencies affect interest payments by
the borrowing firm. If interest payments depend on the
minimum (maximum) of the available ratings, then only
the equilibrium with the highest (lowest) probability of
default survives.

The above result is a consequence of the feedback
effects of credit ratings. When interest payments depend
on the minimum of the available ratings, a rating agency
can undermine the credit quality of the borrowing firm by
reducing its credit rating. Therefore, when a rating agency
is concerned about being more accurate than other rating
agencies, competition creates downward pressure on
ratings that only subsides in the tough-rating-agency
equilibrium. Increased competition may thus lead to the
selection of the tough-rating-agency equilibrium, reducing
welfare.

The model specification is flexible to capture realistic
cash-flow processes, potentially allowing rating agencies
and other market participants to incorporate the feedback
effects of credit ratings into debt valuation and rating
policies. Because we have a game of strategic complemen-
tarity, we can use iterated best-response to compute the
soft-rating-agency equilibrium and the tough-rating-
agency equilibrium. To calculate best-responses in the case
of a general diffusion process, we need to solve an ordinary
differential equation (ODE) and compute the first-passage-
time distributions of a diffusion process through a
constant threshold. I compute equilibria of the game for
the case of mean-reverting cash flows. For the base-case
example, the present value of losses due to bankruptcy
costs is approximately 10% of asset value under the tough-
rating-agency equilibrium and close to zero under the
soft-rating-agency equilibrium.

The paper is organized as follows. Section 2 reviews the
related literature. Section 3 introduces the model. Section
4 shows existence of equilibrium in Markov strategies.
Section 5 discusses equilibrium selection and the role of
stress tests and fee structures in the credit rating industry.
Section 6 studies equilibrium stability and discusses the
“credit-cliff dynamic.” Section 7 studies competition
between rating agencies. Section 8 provides some com-
parative statics results. Section 9 studies the numerical

2 As discussed in Manso, Strulovici, and Tchistyi (2010), PSD obliga-
tions can be explicit, as in bank loans with performance pricing provi-
sions. In a survey Moody's conducted in 2002, 87.5% of firms reported
exposure to explicit rating triggers in their financial contracts
(see “Moody's analysis of US corporate rating triggers heightens need
for financial disclosure,” Moody's, July 2002). PSD obligations can also be
implicit, as in the rollover of short-term debt. If the firm is performing
well and has high credit ratings, it will pay lower interest rates when
rolling over its maturing debt. If the firm is performing poorly and has
low credit ratings, it will pay higher interests rate when rolling over its
maturing debt.

3 “Moody's analysis of US corporate rating triggers heightens need
for increased disclosure,” Moody's, July 2002.
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