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Abstract
We introduce a simple game-theoretical model that captures the main aspects of the repeated
interaction between an issuer and a credit-rating agency. It involves up-front payments of issuer fees
and direct publication of requested ratings. Due to pecuniary injuries for untruthful ratings, the creditrating agency should always report truthfully in the subgame perfect equilibrium. Knowing this, the
issuer should never request a rating. Conducting laboratory experiments, we find that behavior
significantly deviates from the equilibrium prediction in favor of a cooperative solution: issuers
frequently do request ratings, which is often reciprocated with untruthful good ratings.
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1. Introduction
Credit-rating agencies (CRAs) play an important role in generating and disseminating information
about the creditworthiness of a firm, government or bank, and in estimating a financial instruments’
likelihood of default. The role of CRAs, however, has been questioned since highly rated structured
finance products defaulted en masse during the U.S. subprime mortgage crisis in 2007/8 to 2009.
According to the Financial Crisis Inquiry Commission (2011), the financial crisis would not have
occurred if today’s most famous CRAs Moody’s, Standard&Poor’s (S&P), and Fitch had performed
duly. The poor performance of “The Big Three” in providing timely and accurate ratings can be seen
as the result of conflicts of interest in the credit rating market, which have their roots in the history of
CRAs, particularly in the early 1970s.
In October 1970, Moody’s modified its compensation scheme from “investor-pays” to “issuer-pays”,
followed by S&P in July 1974.1 While this change was intended to prevent investors from free riding,
it initiated other conflicts of interest in the rating market. The issuer-pays model is characterized by
two main difficulties. First, a rating agency is paid only if an issuer asks for the publication of the
rating; that is, issuers are able to observe the type of rating before making the buying decision.2 Second,
CRAs receive over 90% of their revenues from issuer fees (e.g., Darcy 2009), creating a high
dependency of CRAs on those fees and therefore, a strong bargaining power for (big) issuers.
Recent studies show that the issuer-pays model makes rating agencies offer (overly) optimistic ratings
in order to attract business (e.g., White, 2010; Strobl and Xia, 2011; Jiang et al., 2012; Camanho et al.,
2012; Bongaerts, 2014), a phenomenon which is also known as “ratings inflation”. Furthermore, the
issuer-pays model leads to “ratings shopping” in that it allows issuers to solicit multiple ratings and
choose the most favorable one (e.g., Skreta and Veldkamp, 2009; Deb and Murphy, 2009; White, 2010;
Bolton et al., 2012).
A first attempt to regulate the issuer-pays compensation model was made in 2008 by Andrew Cuomo,
then Attorney General and today’s governor of New York. Cuomo reached a three-year agreement
with Moody’s, S&P, and Fitch, which required issuers of structured finance products to pay the issuerfee up front, before a CRA conducts its initial analysis.3 The reform aimed for an increase in the overall
accuracy of ratings by making CRAs less dependent on the question of receiving the rating-fee or not.
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e.g., Jiang et al. (2012).
e.g., Securities and Exchange Commission (2008).
3
New York State Office of the Attorney General (2008).
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The reform, however, is not free from critique. Bolton et al. (2012) present a theoretical rating-market
model demonstrating the conflicts of interest between CRAs and issuers.4 In the context of their model
they argue that Cuomo’s agreement does not prevent issuers from ratings shopping. An issuer might
consider up-front payments as sunk costs and thus be willing to pay, ex post, for an agreement with
the CRA not to publish a bad rating. They claim that the first-best solution in their model would be a
reform that prohibits rating shopping by enforcing CRAs to automatically disclose any rating paid for
by an issuer.
While this solution is the result of logical, theoretical reasoning, we might expect the real behavior of
agents to be different from the theoretical prediction, in particular when interaction is repeated. In
highly concentrated markets, issuers and CRAs are likely to have an interest in a long-term
cooperation: issuers are interested in good ratings, which CRAs might be willing to supply since they
are interested in future rating requests.5 If this is the case, Cuomo’s regulatory reform is unlikely to
prevent CRAs from inflating ratings, even when rating shopping is impossible and rating disclosure is
enforced.
The goal of our study is to throw light on this controversy by conducting a laboratory experiment. We
design a simple game-theoretical model, inspired by the monopolistic rating-market model in Bolton
et al. (2012). Our issuer-CRA rating game includes up-front payments of issuer-fees (Cuomo’s
agreement) and, as suggested by Bolton et al. (2012), direct publication of any rating that was requested
by an issuer. In addition, we include (low and high) pecuniary injuries for inaccurate ratings, where
any inaccuracy in ratings is perfectly assignable to the conscious decision of the CRA. We are not
explicit about the nature of these costs; they could, for example, reflect reputational losses among
investors or financial penalties. 6 The basic game is parameterized such that the subgame perfect
equilibrium strategy for a CRA is to provide truthful ratings. Knowing this, the issuer should not
request a rating. Conducting laboratory experiments on a repeated version of this game, we find that,
irrespective of the level of the CRA’s pecuniary injuries for false ratings, ratings are requested.
4

The model involves an incentive for CRAs to provide overly optimistic ratings, which negatively correlates with expected
reputation costs for untruthful ratings. Comparing a competitive to a monopolistic market the authors find, in keeping with
the empirical observation by Becker and Milbourn (2011), that competition among CRAs potentially lowers the overall
quality of ratings. According to Skreta and Veldkamp (2009), this is due to the opportunity for issuers to shop for ratings.
5 Frenkel (2015) points at recent empirical studies by Ashcraft et al. (2010) and Griffin and Tan (2012) that provide
evidence of rating inflation in markets for structured assets, such as mortgage-backed securities (MBSs) and collateralized
debt obligations (CDOs). These markets are highly concentrated. Frenkel (2015) argues that CRAs have an incentive to
build not only a public reputation among investors but also a second, private reputation for “leniency” or, in our words, a
willingness to cooperate among issuers in order to attract future business. He demonstrates in a theoretical model that in
markets with a small number of issuers this may lead to inflated ratings.
6 Our model relates to the highly concentrated market model investigated by Frenkel (2015). The focus of our model is on
the CRA’s reputation building process among issuers, while the concern for public reputation for credibility among
investors is controlled for in the parameterization of the CRA’s low or high pecuniary injuries for inaccurate ratings.
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Furthermore, we frequently observe CRAs to be willing to falsely provide good ratings, except for the
final period of the game. This leads us to the interpretation that both issuers and CRAs tend to show
an interest in a long-term cooperation, which is of pure strategic nature (even though it is different
from the subgame perfect equilibrium solution).
In the following section, we present the experimental design. Section 3 provides the experimental
results. Section 4 concludes the paper.

2. Experimental Design
2.1 The Game
We consider a repeated two-player game with asymmetric information, in which an issuer- and a CRAplayer interact over 20 periods. In each period, the issuer holds a (financial) product, whose quality is
contingent upon the state of nature. The quality is either good or bad, each with probability one half. 7
The quality becomes publicly observable at the end of the period.
Each period is structured as follows. First, the quality of the product is defined by a random draw.
Then, without knowledge of the drawn quality, the issuer decides whether or not to request a rating
from the CRA. If the issuer decides to request a rating, the CRA privately observes the quality and
decides which quality to report (whether or not to report the true quality). After the CRA’s rating or
the issuer’s decision not to request a rating, the period is over. The true quality of the product as well
as the rating (if requested) is reported to both players before the new period starts.
The payoffs in each period are determined as follows. If the issuer requests a rating from the CRA, a
good rating yields a payoff of 160 (reflecting a high product valuation) and a bad rating yields a payoff
of 20 (reflecting a low product valuation) for the issuer. The payoff of the CRA depends on whether
the rating is truthful or not: a truthful rating yields a payoff of 100, while the payoff of an untruthful
rating is given by a lower amount, which can be presented as 100 minus a pecuniary injury P. The
pecuniary injury, which does not explicitly appear as a cost in the experiment instructions, reflects, for
example, a reputational loss after an untruthful rating has become public or regulatory sanctioning
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For purposes of comparability between treatments, we drew a random sequence of 20 observations for the true quality
and fixed it for all treatments (10100100010100101110), where 1 = good and 0 = bad.
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costs. If the issuer does not request a rating from the CRA, the payoffs are 958 for the issuer and 109
for the CRA. Figure 1 exhibits the sequence of decisions and the payoffs in a single period of the game.

Figure 1: Decision tree

Solving the game backwards, the issuer knows that, if asked for a rating, the CRA would always report
truthfully since a false report always harms its payoff. In this case, the expected payoff to the issuer is
0.5×160 + 0.5×20 = 90. This is lower than the payoff of 95 that the issuer gets if she does not request
a report. Therefore, under the assumption of risk-neutrality we have a unique subgame perfect
equilibrium solution in which the CRA would always report truthfully and the issuer does not request
a rating.10
The finite repetition of this game, for which we predict based on the backward induction argument that
the issuer never requests a rating might bring to mind the “chain store paradox” of Selten (1978). The
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This amount is slightly higher than the expected payoff if the CRA always reported the true quality and thus reflects the
saving of rating costs.
9
CRAs receive more than 90% of their income from issuer-fees (e.g., Darcy, 2009) and thus only about 10% from other
activities.
10
Also, a risk-averse issuer with 0.5𝑢(160) + 0.5𝑢(20) < 𝑢(90) would always choose not to request a rating since
0.5𝑢(160) + 0.5𝑢(20) < 𝑢(90) < 𝑢(95) by monotonicity of utility.
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paradox is caused by the game-theoretical solution being unintuitive. Selten (1978) distinguishes
between what he calls the “induction theory” and the “deterrence”, or more generally, the “cooperation
theory”. While the induction theory assumes players to always stick to the rational, game theoretical
solution in each repetition of the finite game, the cooperation theory allows players to strategically
deviate from the game theoretical solution, as this might pay off to each player in the long run. In the
finitely repeated version of our game, both issuer and CRA might have an incentive to follow a
“cooperative strategy”. If we assume that the issuer requests and the CRA always provides a good
report, the per period payoff to the issuer is 160, while the expected payoff to the CRA is 100 − 𝑃/2 .
Note that the latter is larger than 10 as long as the pecuniary injury is below 180. Thus, an issuer who
requests a rating might obtain an untruthful good rating, as long as the CRA has an incentive in being
requested also in future periods.11,12

2.2 Organization of the Experiment
Eighty-six subjects from different disciplines at the Georg-August-University of Göttingen
participated in two treatments of the experiment, called the low-penalty and the high-penalty treatment.
Producing an untruthful report implies relatively small pecuniary injuries in the low-penalty treatment
with 𝑃 = 10, and relatively high pecuniary injuries in the high-penalty treatment with 𝑃 = 50. We
conducted two sessions for each treatment with a total of 21 independent observations in the lowpenalty and 22 in the high-penalty treatment. Subjects were recruited via ORSEE (Greiner, 2004). The
experiment was programmed and conducted via z-Tree (Fishbacher, 2007). The sessions took place at
the end of March and the beginning of April, 2015. Of the 86 participants, 36 percent were female and
45 percent were students of economics or business.
Issuers and CRAs interacted over 20 periods in a partner matching. A session lasted around 75 minutes
including the instructions and payments. The instructions were read aloud in front of all subjects.13
11

Cooperation could also be the (sequential equilibrium) outcome of a Bayesian reputation model (e.g., Kreps and
Wilson, 1982; Kreps et al., 1982). Similarly to Frenkel (2015), assume that the CRA can be of two types, the truthful
type always reporting the true quality and the cooperative type always reporting a good quality (with the exception of a
potential “end play”). Let 𝜇 be the issuer’s belief that the CRA is of the cooperative type. The expected payoff to the
requesting issuer is then given by 0.5×160 + 0.5×(160𝜇 + 20(1 − 𝜇)), which is greater than the payoff of 95 in the
case of no request if 𝜇 > 1/14. Given an initial belief 𝜇0 , the issuer knows that the CRA is of the cooperative type (𝜇 =
1) if the CRA provided an untruthful good report or of the truthful type (𝜇 = 0) if the CRA provided a truthful bad
rating; otherwise the issuer cannot update the belief. Until near the end of the interaction, as long as 𝜇 is above the
threshold of 1/14 requesting a report will be rational.
12
A similar situation can be found in the centipede game (Rosenthal, 1981), where the second mover has an incentive to
cooperate with the first mover since, once called upon to move, the second mover has reason to assume that the first
mover is not following the (selfish) subgame perfect equilibrium strategy, but rather a strategy that is in the interest of
both players.
13
The instructions can be found in the appendix.
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We used a neutral framing in that we did not talk about issuer and rating agency. The average amount
earned (incl. a show-up fee of five Euros) by issuer-players is 16.88 Euros in the low-penalty and 16.44
Euros in the high-penalty treatment. The average amount earned by CRA-players is 12.48 Euros in the
low-penalty and 11.39 Euros in the high-penalty treatment. Subjects were informed that they are not
allowed to communicate, that questions are answered only privately, and that they will get paid directly
after the experiment.

2.3 Behavioral Hypotheses
We derive behavioral hypotheses from the intuitive “cooperation theory” presented above. If a rating
is requested, the CRA has, at least in early periods, an incentive to provide a good rating even if the
true quality is bad since she has an interest in a rating being requested also in future periods (H2a).
Anticipating this, the issuer has an incentive to request a rating, at least in the early periods (H1a). The
CRA’s interest in cooperation is stronger in the low-penalty case than in the high-penalty case. Thus
the effects hypothesized in H1a and H2a should be stronger in the low-penalty case (H1b, H2b). The
reasoning behind H1 and H2, namely mutual benefits from repeated cooperation, should end in the
final period(s); thus the anticipation of an end-game effect/as indicated by an end-game effect (Selten
and Stoecker, 1986) (H3a, b).

H1: (a) We shall observe issuer-players to request ratings in both treatments. (b) The relative frequency
of requests will be smaller when the cost of untruthful reporting is higher.
H2: (a) CRA-players, who are asked for a rating, show a tendency to provide a good rating even though
the true quality is bad. (b) This tendency will be weaker, when the cost of untruthful reporting is higher.
H3: (a) CRA-players should report good ratings even though the true quality is bad. (b) However, this
behavior shall vanish toward the end of the interaction (end-game effect).
3. Experimental Results
Figure 2 shows the relative frequency with which issuers requested a rating both in the case of low
and high costs of untruthful reporting. On average, the relative frequency of requested ratings amounts
to 78.81 percent in the low-penalty and 70.68 percent in the high-penalty treatment. There is no
statistically significant difference in the issuers’ requesting behavior between the two treatments (UTest, p=0.2654).14 We neither observe a pronounced downward trend nor a sharp decline in requests
Using STATA for our statistical analysis, we denote the Mann-Whitney-U-Test as “U-test” and the Wilcoxon Signed
Ranks Test as “WSR-test”. We use two-sided versions of these tests.
14
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in the final period: 71.43 (54.55) percent of issuers request ratings in the last period in the low-penalty
(high-penalty) treatment.15
Our results support H1A but they do not support H1b and H3a.
When asked for a rating, we observe that, in good-quality states, CRAs provide truthful reports in
90.36 percent of all cases in the low-penalty treatment and in 97.20 percent of all cases in the highpenalty treatment. In bad-quality states, however, CRAs provide truthful reports only in 42.57 percent
of all cases in the low-penalty and in 53.82 percent of all cases in the high-penalty treatment.
Considering our general hypothesis that issuers and CRA-players follow a “cooperative strategy”, the
untruthful reporting of CRAs in bad-quality states is of particular interest. Erreur ! Source du renvoi
introuvable. shows the relative frequency of untruthful reports in bad-quality states in the case of low
and high costs of untruthful reporting.

Figure 2: Relative frequency of requested reports

15

The relative frequency of requests in periods 1 to 10 is not different from the one in periods 11 to 20 (WSR-test, p=0.3056
for the low-penalty and p=0.6101 for the high-penalty treatment). In both treatments, the relative frequency of requested
ratings in the final period (period 20) of the game is not significantly different from any of the three previous periods, i.e.
periods 17, 18, and 19 (McNemar tests, p>0.1).
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Figure 3: Relative frequency of untruthful reports in bad-quality states

While, over all periods, there is no difference in untruthful reporting in bad-quality states between the
two treatments (U-test, p=0.1664), there is a significant difference in the first bad-quality state of the
game: in Period 2, the relative frequency of untruthful reports is significantly higher in the low-penalty
case (Chi-squared test, p=0.0200). In both treatments, the relative frequency of untruthful reports in
period 20 is significantly lower than in each of the three previous periods with bad-quality states, i.e.
periods 13, 14, and 16 (McNemar tests, p<0.01).16
Our results support H2a and H3b but they do not support H2b.
Over the course of the interaction, the CRA’s decision to “cooperate” with the issuer and to provide
untruthful ratings in bad-quality states might have an impact on the decisions of issuers to request
ratings. We test this hypothesis by means of a regression, of which the results are presented in Erreur !
Source du renvoi introuvable.. In the specified regression model, we investigate whether the issuer’s
decision to request a rating is influenced by the last experience with the CRA when the quality-state
was good and the one when the quality-state was bad. The results are straightforward: reporting
untruthfully in a good-quality state decreases and reporting untruthfully in a bad-quality state increases
the probability of a rating being requested again. The latter implies that, given the opportunity to

16

We consider only groups requesting a rating in both periods considered.
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provide a rating, the CRA might encourage the issuer to request ratings in the future by providing an
untruthful report in bad-quality states.17

Table 1: The impact of previous experience on the issuers’ requesting behavior
Dependent variable: request

Last rating received in
a good-quality state

Last rating received in
a bad-quality state

(1) Low Penalty

(2) High Penalty

Good rating

-0.7109**
(0.3291)
Ref.

-1.3054**
(0.2396)
Ref.

Bad rating

Ref.

Ref.

Good rating

1.0040***
(0.2164)

1.0334***
(0.2396)

Constant

0.5196***
(0.2086)
21
366

0.4492*
(0.2364)
22
361

Bad rating

# of subjects
# of observations

Random-effect probit model; standard-errors are in parenthesis
*** Significance at 1%, ** 5%, * 10%

4. Conclusion

In this study, we introduced a simple game-theoretical model that captures the main aspects of the
interaction between an issuer and a CRA under relatively strict assumptions. We parameterized the
model such that, in the subgame-perfect equilibrium, CRAs should neither produce optimistically nor
pessimistically biased ratings and, knowing this, issuers should not request ratings. Conducting
laboratory experiments, however, we find that in about three quarters of all rounds ratings are requested.

17

Both issuer and CRA earned significantly higher payoffs than the respective equilibrium payoff. While issuers earned
an average payoff per period of 109.04 (104.68), CRAs earned an average payoff per period of 77.86 (63.27) in the lowpenalty (high-penalty) treatment. Each of the CRA-players earned more than the equilibrium payoff of 10. Comparing the
number of issuers who earned payoffs that are higher than the equilibrium payoff of 95 (15 in the low-penalty and 18 in
the high-penalty treatment) to the number of issuers who earned payoffs that are lower or equal to 95 (6 in the low-penalty
and 4 in the high-penalty treatment), we find that “cooperation” significantly pays off to issuers as well (two-sided Binomial
tests, p=0.0784 for the low-penalty and p=0.0043 for the high-penalty treatment).
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This is reciprocated with more than 50 percent of inflated ratings, even though CRAs are penalized for
15 untruthful reports. We consider a low and a high level of pecuniary injuries caused by untruthful
reports, where even the high cost level turns out not important enough to make cooperation
uninteresting.
Our findings could have implications for the policy design in financial market regulation. While there
have been several attempts to regulate the credit rating industry like, among others, the Credit Rating
Agency Reform Act of 2006, the Dodd-Frank Wall Street Reform and Consumer Protection Act, or
Andrew Cuomo’s agreement, there is very little research on the effectiveness of those reforms. 18 Our
study may be seen as an attempt to evaluate the impact of Cuomo’s agreement in a simplified
monopolistic world, where the agreement is strictly implemented (i.e., no possibilities for
communicating and reaching hidden agreements, direct publication of any rating that has been
requested, financial penalties or reputational costs for inaccurate ratings). It shows to be little effective,
since it is most likely that issuers and CRAs prefer to cooperate rather than to stick to the rules. This
result should also hold in an oligopolistic rating market, where an issuer receiving an unsatisfactory
rating today has the opportunity to solicit future ratings from different CRAs. In that case, a CRA
would have an even higher interest in establishing a long-term cooperation with an issuer than in a
monopolistic rating market.

18

The recent study of Dimitrov et al. (2015) is one of the few that evaluates a regulatory reform on CRAs. We find no
studies that explicitly focus on the evaluation of the Credit Rating Agency Reform Act of 2006.
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Appendix – A: Instructions (translated from German)

Welcome to this Experiment!
From now on, and until the end of the experiment, communicating with other participants is
prohibited. If you have any question(s), please raise your hand. We will come to you directly and
answer your question(s) individually.
The game plays over 20 rounds. There are two types of players: players A and players B. You
are randomly assigned at the beginning of the game to one of these two roles (player A or player
B). You keep your role over the entire game. Every player A is randomly matched to a player B
at the beginning of the game and will interact with the same person over all 20 rounds. You will
not be informed about the identity of the person, you were matched with, at any point in time.

The Decisions
Player A owns a product of unknown quality. The quality of this product can be (each with a
probability of 50%) either good or bad. The quality of the product is randomly determined at
the beginning of each round. Neither player A nor player B are informed about the quality of the
product.
A product of unknown quality has a value of 95 ECU (Experimental Currency Unit). In case
player A does not request a report on the value of the product, the round ends immediately and
player A receives a payment of 95 ECU.
Player A can receive a different payment if she requests a report about the quality of the product
from player B. Player A has to decide in every round whether or not to request a report from
player B.
In case player A requests a report from player B, player B obtains a private information that
reveals the quality of the product. Independently of the private information player B then
decides to send one of the following reports:
-

The product is of good quality

-

The product is of bad quality

14

If player B decides to send the report “the product is of good quality”, player A will receive a
payment of 160 ECU for her product. If player B decides to send the report “the product is of
bad quality”, player A will receive a value of 20 ECU for her product. The round then ends.
The payment of player B in a round is computed as follows:
-

In case player A did not request a report, then player B receives 10 ECU.

-

In case player A requested a report from player B, and this report corresponded to the
private information received, then player B receives 100 ECU.

-

In case player A requested a report from player B, and this report did not correspond to
the private information received, then player B receives 90 ECU.

The total payoff of each player is the sum of the payments in each round. This payoff in ECU
will be converted to Euros at the following rate: 10 ECU = 5 euro cents. At the end of the 20
rounds, you will receive the amount earned in the experiment, to which will be added an
additional fixed payment of €5.

Information Available during the Experiment
In each round an overview table showing the outcomes of all previous rounds will be displayed
on your screen. The table includes for each round the following information: the decision of
player A, the report of player B, the randomly determined quality of the product, the payoff of
player A, the payoff of player B.
Please go to the computer corresponding to your participant number. After clicking the button
“continue”, some questions will be displayed to test your understanding of the instructions. The
game starts only once all the questions answered correctly by all participants. Please raise your
hand, should you have any questions. We will then come directly to you and answer your
question individually.
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