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the other hand, the European region, where the crisis 
hit harder, subsequently performed very poorly.

Reflecting this general deterioration in sovereign 
credit ratings, sovereign spreads widened significantly. 
However, some of these negative rating changes appear 
to have surprised markets, particularly the scale of the 
change. Specifically, the four-notch downgrade of Greece 
by Moody’s in June 2010—a very significant move—
seemed to have caught the market off guard, with spreads 
widening significantly following the event (see Box 3.6). 
Yet, when Moody’s placed Greece on review for further 
possible downgrades in April, the potential for a multi-
notch downgrade was clearly flagged. This suggests that 
insufficient attention was paid to the detailed analysis 
and information underlying the change in outlook. The 
importance of review and outlook changes for spreads is 
highlighted in the next section.

An examination of the analysis accompanying 
the announcement of each rating action by the 
“big three” CRAs shows that the drivers were not 
uniform across types of rating actions or geographic 
regions (Figure 3.4).22 While traditional debt 
sustainability rating drivers such as the fiscal bal-
ance and debt level were the most commonly cited 
variables across rating action types and geographic 
distribution, they played a proportionally greater 
role in driving negative rating actions than positive 
ones. Conversely, external financing conditions and 
political factors seem to matter more in an upgrade/
positive outlook decision.

The Accuracy and Informational Value of 
Sovereign Ratings

In the wake of the recent crisis and European 
sovereign downgrades, questions are being asked 
about the usefulness of CRAs and the accuracy of 
their credit risk assessments. Also, going back to the 
1990s, CRAs have been accused of not only being 
too slow to change ratings, but also of being procycli-
cal. For example, Larrain, Reisen, and von Maltzan 
(1997) argued that the Mexican crisis of 1994–95 
“produced the sentiment that rating agencies react to 
events rather than anticipate them.” During the 1997 

22Figure 3.4 is based on a “count” of main ratings drivers 
mentioned in the rating action reports.
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Note: See Box 3.4 for the definitions of the rating drivers.
1Both upgrades and downgrades.
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This box reviews some of the recent empirical work that 
has tried to reverse-engineer sovereign ratings from fun-
damental inputs. The results of these studies have implied 
that sovereign debt composition and contingent liabilities 
are not significant credit rating drivers, despite their key 
roles in recent crises.

An empirical study by Cantor and Packer (1996) 
indicated that a small number of well-defined criteria 
explained the sovereign ratings of both Moody’s and 
S&P, with apparently similar weights across both 
agencies. Of the eight indicators considered, six 
were statistically significant in explaining the rating; 
surprisingly, the fiscal and external balances were not. 
It should be noted that this study effectively assessed 
what determined a sovereign rating at just one point 
in time—September 1995. Reflecting the fact that 
relative weights are likely to change over time, later 
studies (e.g., Jüttner and McCarthy, 2000) showed 
that the predictive power of a model declines in 
future years, suggesting that models designed to infer 
a “shadow rating” should ideally allow for structural 
breaks. This study was followed by a series of addi-
tional studies, some of which looked at the determi-
nants of ratings across a longer time horizon.1 These 
studies tended to focus on the experience of emerging 
market economies, reflecting the fact that ratings for 
advanced economies have not varied very much in the 
past. Given that focus, and reflecting the importance 
of accessing international capital markets for the 
emerging market countries, these studies often also 
explored the link between credit ratings and spreads 
(that is, the price of credit risk).

One surprising feature of many of these studies is 
the limited focus on the composition of debt, which is 
explicitly mentioned as a key indicator by both S&P 
and Fitch. Specifically, while many studies investigate 
the importance of the level of external debt (and find 
it significant), only Jaramillo (2010) explicitly consid-
ers the importance of domestic debt, also finding it 
significant, although less important. This suggests that 
many studies might have missed an important factor. 
In the same vein, none of these studies have explicitly 

Note: This box was prepared by Allison Holland.
1Mulder and Perrelli (2001), Rowland and Torres (2004), 

and Afonso, Gomes, and Rother (2007) all looked at deter-
minants of ratings over a multi-period sample.

considered information on the interest rate structure 
or the average maturity of debt, both of which are 
likely to affect a sovereign’s medium-term prospects.

In contrast, many studies do consider the relative 
importance of short-term (external) debt in explain-
ing ratings. Overall, with the exception of Mulder and 
Perrelli (2001), this does not appear to be a significant 
factor in determining the level of credit rating. This 
is surprising given the emphasis placed on liquidity 
risk in alternative approaches to sovereign credit risk 
assessment, such as the balance sheet approach (Allen 
and others, 2002) and the assertion by the credit rating 
agencies (CRAs) that they adapted their approach in 
the wake of the Asian crisis to put more emphasis on 
this factor.2 The importance of short-term debt has 
increased significantly across advanced economies in 
this crisis. Its role as a determinant of sovereign credit 
risk is evident if we consider that the level of short-term 
debt is highly significant and explains close to 30 per-
cent of the recent movement in credit default swap 
(CDS) spreads across a sample of developed countries.3

Similarly, no studies have sought to explicitly address 
the role that contingent liabilities play in determining 
ratings. Again, this is one of the key indicators high-
lighted by the CRAs in their rating methodologies and 
one which plays an important role in determining the 
level of sovereign risk using alternative approaches (for 
example, the contingent claims approach of Gray, Mer-
ton, and Bodie, 2007). This is potentially an important 
omission given the role the extraordinary support to the 
banking sector played in the current crisis. However, in 
this case, while there is some evidence of a relationship 
between the level of outstanding government guaranteed 
debt and CDS spreads—with the stock of government 
guaranteed financial sector debt explaining close to 
40 percent of recent movements in CDS spreads across 
a subsample of European countries where guarantees 
comprise more than 1 percent of GDP—the sign on the 
coefficient is negative and counterintuitive.

2In support of this, Mulder and Perrelli (2001) find a role for 
short-term debt in explaining ratings in the latter part of their 
sample. In contrast, Rowland (2004) explores the importance of 
a variety of liquidity factors in determining the level of ratings as 
of summer 2003; however, none are found to be significant.

3This was estimated using a pooled regression with fixed 
effects covering a sample of 17 countries that intervened heavily 
in the financial sector over the period 2006:Q1 to 2009:Q4.

Box 3.5. Empirical Studies of Rating Determinants
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Asian crisis, CRAs were accused both of being too 
slow initially to downgrade East Asian sovereigns, and 
subsequently of downgrading more than the worsening 
fundamentals justified.23

All of these concerns are relevant from a financial 
stability point of view if ratings (1) actually influence 
markets, and (2) are inaccurate and/or ill-timed. The 
empirical tests in the following subsections will show 
that sovereign ratings do in fact influence markets, 
although more via credit warnings (“outlooks,”  
“reviews,” and “watches”) than through actual rating 
changes. However, actual rating changes do mat-
ter when they cross the investment-grade threshold, 
which supports reforms oriented toward reduced rat-
ing reliance, because these large “certification” effects 
do not necessarily fully reflect the impact of marginal 
new information.

Rating “accuracy” can be defined on an ordinal 
(rank ordered) or cardinal (absolute level) basis, with 
the CRAs professing that their ratings are supposed 
to reflect ordinal risk rankings. In fact, for sovereigns 
the CRAs make it clear that they do not aim for a 
mapping of default risk measures into rating grades.24 
In any case, the empirical analysis below shows that 
CRAs quite accurately rank sovereign default risk (that 
is, defaults tend to cluster in the lowest rating grades), 
particularly over short time horizons.

This suggests that in regulatory situations in which 
cardinal accuracy is important, such as the Basel 
II standardized approach, credit ratings should be 
subjected to the same rigorous calibration tests that 
are expected of the institutions that are allowed to use 
internal ratings.25 At the very least, CRAs should be 
expected to be more transparent about how they cali-
brate ratings to default risk metrics (that is, the default 
probabilities, loss severities and stability assumptions).

23See IMF (1999) and Ferri, Liu, and Stiglitz (1999). The lat-
ter authors came to their conclusion by comparing actual ratings 
with a rating model based on economic fundamentals.

24However, the CRAs did indeed map credit metrics such as 
default probabilities and expected losses into ratings in their pre-
crisis structured finance models (Fender and Kiff, 2005).

25See Annex 2 of BCBS (2006) for an indication of the 
importance of cardinal accuracy in Basel II: “Supervisors will be 
responsible for assigning an eligible ECAI’s credit risk assess-
ments to the risk weights available under the standardized risk 
approach.” An ECAI is an external credit assessment institution.

Empirical Tests of Rating Information Value:  
Do Ratings Matter and Why?

According to the theoretical literature, credit 
ratings potentially provide value to and influence 
markets in three ways. The “informational services” 
theory would be compatible with evidence point-
ing to a significant market reaction to rating actions 
(either changes in ratings or changes in outlook) 
regardless of the initial starting point on the scale. 
The “certification services” theory would point to a 
significant market reaction to upgrades and down-
grades involving investment-grade threshold crossings 
versus other rating changes. If, instead, the “monitor-
ing services” theory is a better explanation of the role 
played by CRAs, there should be a significant market 
reaction to downgrades that follow negative credit 
watches. This is because the downgrade is a signal 
that the CRA has come to the conclusion that, based 
on the private information it had access to during the 
credit watch period, any adjustments required by the 
CRA to maintain the pre-watch rating have not been 
met (Boot, Milbourn, and Schmeits, 2006).

These testable implications are analyzed using 
five-year credit default swap (CDS) spreads.26 The 
CDS spreads measure the market price of cred-
itworthiness and, as expected, higher spreads are 
associated with lower ratings. Figure 3.5 illustrates, 
for each year and each sovereign, the average CDS 
spread and average credit ratings. The figure also 
imposes an exponential trend line that shows that 
the rating/spread relationship is clearly nonlinear, 
and in line with the historical relationship between 
ratings and default probabilities (Table 3.1). It is 
notable that not only did spreads increase across the 
board during the recent crisis, but since 2007 the 
dispersion of spreads at the lowest rating grades has 
widened. This suggests that the market discriminates 
more among different risk profiles than the CRAs 
and that this additional discrimination takes place 

26A CDS is a financial contract under which an agent buys 
or sells risk protection against the credit risk associated with 
a specific reference entity (or specified range of entities). For 
a periodic fee, typically expressed as a spread, the protection 
seller agrees to make a contingent payment to the buyer on the 
occurrence of a default or other specified credit event. Hence, 
the spread is considered a reflection of the market’s perception of 
reference entity credit quality. 
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mainly among the worst credits. This additional dis-
crimination during crises has also been recognized 
in other studies (Sy, 2002).27

The analysis of credit rating events suggests that ratings 
do in fact reflect information beyond that generally avail-
able to market participants (Box 3.7). However, most of 
the incremental information value is delivered through 

27The increasing influence of factors other than credit risk in 
spreads is evident in the declining explanatory power of ratings 
during the global crisis. For a decomposition of credit and 
noncredit components of spread changes, see Annaert and others 
(2010). See also the Bank of England (2010) discussion of the 
factors that might distort sovereign CDS spreads. All of this calls 
for some caution in interpreting CDS spread levels as indicators 
of the market’s assessment of sovereign default probabilities.

negative credit warnings (see Figure 3.6), rather than 
actual rating changes. Yet even though rating changes 
in general have little market impact, crossings of the 
investment-grade threshold lead to statistically significant 
widening of CDS spreads. This suggests that some of the 
market impact associated with rating changes is related to 
their “certification” value. In contrast, the results provide 
no support for the monitoring theory.

How Accurately Do Ratings Measure Credit Risk?

There are two dimensions along which credit rating 
accuracy could be assessed, namely their ability to 
rank order default risk, and how well their mapped 
hypothetical default probabilities match true default 

In late autumn 2009, markets became increasingly 
concerned about the outlook for Greece and its credit-
worthiness. This was reflected in the market turmoil seen 
through 2010, and spreads remain elevated despite the 
support provided by the IMF program and European 
bailout. This box examines the information content of 
the rating actions undertaken for Greece and explores 
their links with observed changes in credit default swap 
(CDS) spreads.

The credit rating on Greece was relatively strong 
until October 2008—S&P had Greece’s A rating 
on stable outlook since November 2004, while 
Moody’s put Greece’s A1 rating on positive outlook 
in January 2007, with Fitch following suit (from 
an A rating) in March 2007. However, beginning 
with Fitch, which cut the outlook back to stable in 
October 2008, the credit rating agencies became 
increasingly negative on Greece. Notably, S&P put 
Greece on negative outlook in January 2009, fol-
lowed by Moody’s cutting its positive outlook back 
to stable in February 2009. The full chronology of 
actions over this period is set out in the table. At 
the same time, CDS spreads on Greece began to 
diverge from the general market trend in the sum-
mer of 2009 (see figure).

To examine the information value of ratings in 
explaining Greek CDS spreads, a linear transforma-
tion is used to translate each rating into a number 
between 21 and 1. In addition, to capture more fully 
the information content of the outlook, follow-
ing Monfort and Mulder (2000), the rating level is 

Box 3.6. Greece: An Examination of the Evolution of Rating Actions

Note: This box was prepared by Allison Holland.
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probabilities. When the CRAs evaluate their own 
performance, they focus on the first dimension—the 
discriminatory power of their rating system (that is, 
the power to differentiate ex ante between potential 
defaulters and nondefaulters) as well as on the stability 
of ratings. Their tests only intend to assess if defaults 
tend to take place among the lowest rating categories.

The discriminatory power of sovereign ratings is vali-
dated to some extent by the fact that all of the defaults 
are among noninvestment-grade sovereigns. Taking into 
account the difficulty in predicting rare events, Figure 3.7 
shows that all 14 sovereign defaulters involving 12 coun-
tries between 1975 and 2009 had (S&P) ratings of BB- 
or below, that is, all noninvestment-grade, one year prior 
to default, and none in the investment-grade categories.

The point made above can be tested more formally 
with cumulative accuracy profile (CAP) curves and 
accuracy ratios (ARs), as done by Moody’s (Sobehart, 
Keenan, and Stein, 2000) and S&P (2010a). The CAP 
curve is derived by plotting out the cumulative propor-
tion of issuers by rating grade (starting by the lowest 
grade on the left) against the cumulative proportion 
of defaulters by rating grade. “Ideal” CAP curves (the 
red lines in Figure 3.8) look almost like vertical lines 
because all the defaulters should be among the lowest-
rated issuers.28 In the “random” curve, all defaults occur 

28In spite of the CAP curve’s general use, it is not obvious that 
this ideal curve is a good estimate of “best” rating performance. 
Even good credits have positive default probabilities. This means 

adjusted by –0.3 for a negative outlook or watch and 
by +0.3 for a positive outlook or watch. The average 
of the three rating levels is shown in the figure.

Regressing the (log) level of CDS spreads indicates 
that there is significant explanatory power in the 
ratings.1 Taking ratings as the sole explanatory vari-

1As discussed in the main text, an exponential trans-
formation is applied to each of the ratings series. The 
estimated coefficients have the expected sign and are 
statistically significant.

able, they appear to explain almost 70 percent of the 
CDS spreads, with the relationship contemporaneous 
rather than leading. However, taking into account 
that there are common market factors driving spreads 
using a two-stage process to isolate the idiosyncratic 
elements driving Greek CDS spreads (relative to 
German CDS spreads), ratings explain an additional 
32 percent of the residual variation. Overall, these 
findings are in line with the aggregate findings on 
information content of ratings as reported in the 
main body of the chapter.

 

Chronology of Greek Sovereign Credit Rating Actions, January 2009–August 2010
Date Agency Action

January 9, 2009 S&P Outlook changed from stable to watch negative
January 14, 2009 S&P Downgraded one notch to A–; outlook stable
February 25, 2009 Moody’s Outlook changed from positive to stable
May 12, 2009 Fitch Outlook changed from stable to negative
October 22, 2009 Fitch Downgraded one notch to A–; outlook remains negative
October 29, 2009 Moody’s Outlook changed from stable to review for downgrade
December 7, 2009 S&P Outlook changed to watch negative
December 8, 2009 Fitch Downgraded one notch to BBB+; outlook remains negative
December 16, 2009 S&P Downgraded one notch to BBB+; remains on watch negative
December 22, 2009 Moody’s Downgraded one notch to A2; outlook negative
March 16, 2010 S&P Outlook changed from watch negative to negative outlook
April 9, 2010 Fitch Downgraded two notches to BBB–; outlook remains negative
April 22, 2010 Moody’s Downgraded one notch to A3; on review for downgrade
April 27, 2010 S&P Downgraded three notches to BB+; outlook remains negative
June 14, 2010 Moody’s Downgraded four notches to Ba1; outlook stable

Sources: Fitch; Moody’s; and Standard & Poor’s.
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randomly throughout the rating distribution (admit-
tedly an unrealistically low bar for a CRA), so it lies 
along the diagonal (the green lines in Figure 3.8). The 
closer the CAP curve to the ideal curve, the better the 
discriminatory power of that CRA’s ratings. The AR is 
the ratio of two areas: (1) the area bounded by the CAP 
curve and the random curve; and (2) the area bounded 
by the ideal curve and the random curve. An AR equal 
to 1 is equivalent to perfect discriminatory power while 
an AR equal to 0 implies no discriminatory power.29

The S&P CAP curves for sovereigns at different risk 
horizons tend to suggest that, as expected, discrimina-
tory power is a function of time, since some power 
is lost as the risk horizon increases (Figure 3.8). This 
loss of power is indicated by the ARs: 92 percent over 
the one-year horizon, 82 percent over three years, 
80 percent over five, and 84 percent over 10. Hence, 
the CRAs are better at predicting defaults over short 
horizons than long ones. ARs that were calculated for 
S&P corporate ratings suggest that they are better at 
pinpointing potential defaulters among sovereign issu-
ers than among corporates. The corporate-rating ARs 
over a one-year horizon are 77 percent for financials 
and 81 percent for nonfinancials (versus 92 percent for 
sovereigns), and 63 percent and 71 percent over five 
years (versus 80 percent).30

A welcome contribution of the CRAs would be the 
calibration of ratings to target credit risk metrics, such 
as default probabilities, and the publication of valida-
tion tests against such standards. This would make 
the message embedded in a rating more transparent 
and would also allow more relevant tests of accuracy 
and—in the end—review of the quality of the work 
produced by CRAs. The Basel Committee on Banking 
Supervision (BCBS, 2005) suggests a number of cardi-
nal accuracy tests, but they presuppose specific default 
probabilities for individual rating grades. However, the 
CRAs put little emphasis on such tests, preferring to 

that the ideal curve (in which all defaults happen among the 
worst credits) does not measure “best” rating performance.

29Engelmann, Hayden, and Tasche (2003) propose a statisti-
cal test of the accuracy ratios that measures the quality of 
credit rating models. However, the test requires that the sample 
contain at least 50 defaults and thus cannot be applied to the 
sovereign dataset.

30The S&P sovereign ARs were estimated based on 1975–
2009 data, and the corporate ARs based on 1981–2009 data.
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focus on ordinal accuracy tests, because they do not 
target specific risk metrics for their ratings.31

An Examination of Rating Stability

There is an inevitable trade-off between rating accu-
racy and stability, but users have expressed a preference 
for stability. This is driven by the certification role 
played by ratings, and the transaction costs induced by 
trading when ratings change frequently. In an attempt 
to satisfy their users, CRAs use several mechanisms 
to promote stability. Though of less interest to CRAs, 
rating stability is important at a systemic level, since 
rating downgrades can be associated with forced sales.

In practice, rating agencies seek to ensure rating sta-
bility by focusing on rank ordering credit risk, instead 
of rating to specific credit metrics. Hence, the impact of 
cyclical fluctuations on ratings is automatically muted. 
Also, CRAs generally try to rate “through the cycle,” as 
opposed to rating based on “point in time” informa-
tion. Conceptually, this means that they rate based on 
the issuer’s ex-ante perceived ability to survive cyclical 
troughs, which provides a cushion against the impact of 
economic downturns. Lastly, the CRAs apply smooth-
ing rules that, for example, change ratings only if (1) 
the anticipated rating change is expected to be persis-
tent, and/or (2) the prescribed change is more than one 
notch (Cantor and Mann, 2007).

Figures 3.9 and 3.10 show that higher ratings are 
more stable than lower ones, and that sovereign ratings 
are more stable than corporate ones.32 Using S&P 
data from 1975, Figure 3.9 shows the average percent 
of ratings that remain at the same level over one-year 
horizons by rating grade. For example, 82.1 percent of 
A-rated sovereigns were still A-rated at the end of each 
year, versus 77.5 percent of the corporates. It clearly 
shows that the percent of unchanged ratings decreases 

31Nevertheless, Moody’s, for example, conducts some cardinal 
accuracy assessments—investment-grade default rates over multi-
ple horizons and average ratings of defaulting issuers up to three 
years prior to default (Cantor and Mann, 2003). Alternatively, 
cardinal accuracy tests could be conducted against the target 
default probabilities (in the case of Fitch and S&P) or expected 
losses (Moody’s), which have been used to rate structured credit 
products (Fender and Kiff, 2005).

32Figures 3.9 and 3.10 are based on S&P ratings, but similar 
results were found for Fitch and Moody’s ratings (see Kiff, 
Nowak, and Schumacher, forthcoming).
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as rating categories decline. Figure 3.10 shows the aver-
age percent of ratings that are downgraded by three or 
more notches, a definition of “rating failure” suggested 
by Bhatia (2002) and S&P (2010b).33 For example, 
1.8 percent of A-rated sovereigns were downgraded 
three or more notches, versus 6.9 percent of corporates.

However, Figures 3.11 and 3.12 show that these long-
term averages hide signs of significant rating instability 
during periods of market stress, suggesting that smooth-
ing techniques work less well during such times. The 
figures summarize Moody’s upgrades and downgrades 
during the Asian crisis and the recent financial crisis. 
Sovereigns on the 45 degree line maintained their 
ratings while those below (above) were downgraded 
(upgraded).34 The figures show that 68 percent of ratings 
remained unchanged during the Asian crisis and 63 per-
cent during the current crisis (so far). Similar conclu-
sions would be drawn from a similar analysis of Fitch 
and S&P sovereign rating transitions (Kiff, Nowak, and 
Schumacher, forthcoming). Focusing on the magnitude 
of the rating changes, Tables 3.4 and 3.5 show that big 
downgrades (three or more notches) have been concen-
trated in the investment-grade categories, even though 
these higher rating categories are supposed to be more 
stable than lower rating categories by design. All of this 
highlights the fact that risk is a forward-looking measure 
that—to be meaningful—needs to be conditioned on 
specific scenarios. While CRAs condition ratings to sur-
viving a cyclical trough, they do not condition on crisis 
survival, which is reflected in the data.

Confronted with these evident “failures,” CRAs have 
been developing rating procedures that would condi-
tion a rating to the country’s ability to survive a crisis. 
However, it is not clear whether this methodology 
enhances stability beyond that provided by the TTC 
approach. Although Box 3.8 shows that TTC ratings 
are inherently more stable than PIT assessments, some 
of this stability is undermined by the aforementioned 
rating change smoothing rules. If the smoothing rule’s 
prescribed downgrade turns out to be persistent, and 

33The three or more notch stability threshold is also in line 
with a practice used by CRAs in their stability studies (Moody’s, 
2010b).

34Some caution must be exercised in interpreting Figures 
3.11 and 3.12. Although the equivalent Fitch and S&P figures 
are very similar, the number of rated sovereigns has grown 
significantly. 
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the creditworthiness of the issuer has possibly worsened, 
a more abrupt downgrade is required. In other words, 
by attempting to smooth ratings, typical TTC method-
ologies run the danger of actually exacerbating procycli-
cal cliff effects. Even “through the crisis” methodologies 
will be prone to these smoothing-induced cliff effects, 
although perhaps with less frequency, because of the 
more severe ex ante stress tests.

Conclusions and Policy Implications
The empirical analysis shows that CRAs do have an 

impact on the funding costs of issuers and conse-
quently their actions can be a financial stability issue. 
Also, the theoretical analysis suggests that the way that 
CRAs try to smooth their rating changes may make 
them prone to procyclical cliff effects. Furthermore, 
the market impact of these rating changes is exac-
erbated by the overreliance on ratings in legislation, 
regulations, and private sector contracts. Beyond this 
“certification role” the empirical work shows that sov-
ereign ratings do provide useful informational value. 
However, most of this is delivered through “outlooks,” 
“reviews” and “watches” that signal the likely direc-
tion and timing of future rating actions, as opposed 
to actual rating changes. Nevertheless, an examina-
tion of the widening of CDS spreads when ratings are 
downgraded through the investment-grade threshold 
confirms the importance of the certification role.

The empirical work has also shown that credit rat-
ings quite accurately rank sovereign credit risk, but 
they should not be expected to be consistent with spe-
cific default probabilities or other quantitative default 
risk metrics. This is because CRAs do not target such 
specific metrics for their sovereign (or corporate) rat-
ings, despite the fact that many ratings users, includ-
ing regulators, assume that there are specific and stable 
relationships between ratings and these metrics.

While some advocate the elimination of the major 
CRAs’ issuer-pay business model, this compensation 
model is expected to stay for the foreseeable future.35 

35It offsets a more prevalent free-rider problem that would 
arise if the CRAs were to return to an investor-pay business 
model in an information environment where it is difficult to 
limit access. Nevertheless, additional policy work and research 
should be carried out to examine whether it is feasible to have an 
investor-pay model without free riders.
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Rather, a better way forward is a combination of gradu-
ally reducing the regulatory reliance on credit ratings to 
the extent possible, while at the same time enhancing 
CRA regulatory oversight. Also, the mitigation of procy-
clical cliff effects should be a priority. In that regard, key 
policies to deal with these issues include the following:

Reduce rating reliance. Policymakers should continue 
their efforts to reduce their own reliance on credit 
ratings, and wherever possible remove or replace refer-
ences to ratings in laws and regulations, and in central 
bank collateral policies. They should discourage the 
mechanistic use of ratings in private contracts, includ-
ing investment manager internal limits and investment 
policies. However, they should recognize that smaller 
and less sophisticated investors and institutions that 
do not have the economies of scale to do their own 
credit assessments will inevitably continue to use ratings 
extensively. Hence, any steps to reduce overreliance on 
ratings should differentiate both according to the size 
and sophistication of the institution, and the instru-
ments concerned.

Increase the oversight of CRAs when their ratings are 
used in regulations. It is important that the authori-
ties continue efforts to push CRAs to improve their 
procedures, including transparency, governance, and 
the mitigation of conflict of interest. In particular, 
CRAs whose ratings are used in the Basel II standard-
ized approach should have to meet similar validation 
standards as those required for banks that use their 
own internal ratings. CRAs should be encouraged 
to calibrate ratings to target credit risk metrics, such 
as default probabilities, and publish validation tests 
against such standards. CRAs should also be transpar-
ent about the quantitative measures they calibrate in 
the rating process and how they validate their ratings.

Encourage accurate through-the-cycle approaches. 
CRAs should be discouraged from over-smoothing 
downgrades (and upgrades) that effectively merely 
delay what is likely to be inevitable. Encouraging 
more accurate smoothing methods could be part of 
the enhanced oversight and validation testing. If the 
rating change eventually does take place, it can be 
more abrupt and cliff-like if the credit’s situation has 
continued to deteriorate (or improve). Remaining 
cliff effects and what may be labeled rating failures 
should be addressed by emphasizing that risk is 
a forward-looking dimension conditional on the 
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Table 3.4. Sovereign Rating “Failures” during the 1997–98 Asian Crisis
Fitch Moody’s S&P

Start End Notches Start End Notches Start End Notches

Indonesia BBB– B– –6 Baa3 B3 –6 BBB B– –7
Korea1 AA– B– –12 AA– B+ –10
Korea1 B– BBB– 6 B+ BBB– 4
Malaysia A1 Baa3 –5 A+ BBB– –5
Romania Ba3 B3 –3 BB– B– –3
Russia BB+ B– –5 Ba2 B3 –4 BB– B– –3
Thailand A2 Ba1 –5 A BBB– –4
Venezuela Ba2 B2 –3

Sources: Fitch; Moody’s; and Standard & Poor’s.
Note: Table shows successive downgrades or upgrades by three or more notches in aggregate during any rolling 12–month period, 

excluding downgrades or upgrades into, out of, within, or between the CCC or Caa categories downward; 1997 through January 1999.
1Korea was downgraded by Fitch and S&P in October 1997–December 1997; and then a series of upgrades occurred between February 

1998 and January 1999.

Table 3.5. Sovereign Rating “Failures” during the 2007–10 Crisis
Fitch Moody’s S&P

Start End Notches Start End Notches Start End Notches

Greece A BBB– –4 A1 Ba1 –6 A– BB+ –4
Iceland1 A+ BBB– –5 Aaa Baa1 –7 A+ BBB– –5
Iceland1 A1 Baa3 –5
Ireland AAA AA– –3
Latvia BBB+ BB+ –3 A2 Baa3 –4 BBB+ BB –4
Lithuania A BBB –3
San Marino AA A –3

Sources: Fitch; Moody’s; and Standard & Poor’s.
Note: The table shows successive downgrades or upgrades by three or more notches in aggregate during any rolling 12–month period, 

excluding downgrades or upgrades into, out of, within, or between the CCC or Caa categories downward; 2007 through June 2010.
1The Iceland downgrades by Moody’s involve overlapping periods. The first period includes downgrades from May 2008 through 

end-December 2008, while the second period includes downgrades from December 1, 2008 through end-November 2009. That is, both 
periods include the three-notch downgrade on December 4, 2008.

macroeconomic and financial environment scenario 
that may change more rapidly than typical TTC 
approaches accommodate.

The analysis of the factors that underlie sovereign 
ratings shows that CRAs take into account a broad 
array of fundamental factors and weigh them very 
dynamically. Although there are some methodological 
differences among the big three CRAs, their ratings do 
track each other very closely. Also, the recent Greek 
downgrades point to some important data issues, 
particularly with respect to accuracy and coverage (for 
example contingent liabilities as provided by sover-
eigns). Hence, as was also the case with structured 
credit product issuance, sovereigns should do more to 
provide relevant and timely information to CRAs and 
other market participants to enable them to conduct 
their own independent credit analysis. This should 
include disclosure of contingent liabilities. In that 
regard, the IMF encourages countries to prepare and 

make publicly available a fiscal risk statement (Everaert 
and others, 2009).

Credit ratings can play an important and positive 
role in capital markets, primarily by using their econo-
mies of scale to provide cost-effective information 
services that increase the pool of potential borrowers 
and promote liquid markets. For the most part, they 
have been a positive force in fixed-income markets, 
particularly in their traditional corporate markets, as 
well as in the markets for sovereign bonds. However, 
the structured finance rating crisis has exposed some 
flaws in the system (rating overreliance), and some 
concerning aspects of the CRAs’ own rating philoso-
phies (rating smoothing). However, these flaws can 
be rectified, although admittedly it will not be easy. 
In particular, reducing rating overreliance will require 
finding appropriate replacements, and it will be impor-
tant that the authorities remain wary of unintended 
adverse consequences.
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In summarizing the empirical tests of rating information 
value, this box shows that credit rating agencies provide 
information and certification services to investors, with 
credit outlooks and watch lists as the main instruments to 
deliver information.

The theoretical literature asserts that credit rating 
agencies influence financial markets by providing three 
types of services: informational, certification, and moni-
toring. This box assesses the impact of sovereign rating 
events on credit default swap (CDS) spreads to gauge 
the importance of these services to market participants. 
The main analysis covers 72 sovereigns for which both 
Moody’s ratings and the relevant CDS data are avail-
able from January 2005 to July 2010.1 This includes 
194 credit rating events: 26 downgrades, 57 upgrades, 
71 positive outlooks/reviews for upgrade, and 40 nega-
tive outlooks/reviews for downgrade. In addition, the 
box reviews the impact of rating actions by S&P and 
Fitch. Both event studies and causality tests are used.

The event study measures the impact of rating 
changes and credit warnings (that is, “outlooks,” 
“reviews,” and “watches”) by averaging cumulative 
changes in CDS spreads across individual rating events. 
Changes in CDS spreads are analyzed within an event 
window of 41 days, starting from 20 days before the 
event until 20 days after the event. Spread changes 
are calculated against the level at the beginning of the 
event window (t = 0) to make them comparable across 
events and sovereigns. For tractability, the sovereigns 
are divided into advanced economies and emerging 
markets. Hence, within each group, the relation-
ship between credit ratings and CDS spreads can be 
assumed to be linear, so that a two-notch downgrade 

Note: This box was prepared by Sylwia Nowak, based on 
Kiff, Nowak, and Schumacher (forthcoming).

1The countries are Argentina, Australia, Austria, Belgium, 
Bulgaria, Brazil, Tunisia, Canada, Chile, China, Colombia, 
Costa Rica, Croatia, Cyprus, Czech Republic, Germany, 
Denmark, Dominican Republic, Egypt, El Salvador, Estonia, 
Finland, France, Greece, Guatemala, Iceland, Indonesia, 
Ireland, Israel, Italy, Jamaica, Japan, Jordan, Kazakhstan, 
Korea, Latvia, Lebanon, Lithuania, Malaysia, Malta, Mexico, 
Morocco, Netherlands, Norway, New Zealand, Pakistan, 
Panama, Peru, Philippines, Poland, Portugal, Qatar, Hungary, 
Romania, Russia, Saudi Arabia, Singapore, Slovakia, Slove-
nia, South Africa, Spain, Sweden, Thailand, Trinidad and 
Tobago, Turkey, United Arab Emirates, United Kingdom, 
Ukraine, Uruguay, United States, Venezuela, and Vietnam.

leads to spread widening that is twice as large as that 
associated with a one-notch downgrade. However, the 
results are robust to relaxing this assumption, as dis-
cussed below. The significance is tested using a standard 
one-sided t-test, with the hypothesis that negative rating 
actions (downgrades, negative outlooks, and reviews for 
downgrade) should lead to an increase in spreads, and 
positive rating actions (upgrades, positive outlooks, and 
reviews for upgrade) to a decrease.

The baseline results for Moody’s (see first table) 
confirm the agencies’ traditional role as informa-
tion providers. However, most of the incremental 
information value is transmitted through negative 
credit warnings (see Figure 3.6), rather than actual 
rating changes.2 The event study found very little 
market reaction to positive rating actions, in contrast 
to Cantor and Packer (1996), Reisen and von Maltzan 
(1999), and Ismailescu and Kazemi (forthcoming). 
Yet even though rating changes in general have little 
market impact, a downgrade through the investment-
grade classification boundary is associated with a 
statistically significant widening of CDS spreads. This 
suggests that some of the market impact associated 
with rating changes is related to their “certification” 
value. In contrast, the results provide no support for 
the monitoring theory.3

The event study results are robust to (1) shortening 
or lengthening the event window to 10 days before 
and after or 45 days before and after, from the base of 
20 days; (2) controlling for global volatility (as proxied 
by the S&P 500 VIX), the liquidity risk premium (as 
proxied by the U.S. LIBOR), and the daily business con-
ditions in the United States (as tracked by the Aruoba-
Diebold-Scotti business conditions index; see Aruoba, 
Diebold, and Scotti, 2009); (3) using natural logarithms 
of spreads to account for the nonlinear relationship 
between the CDS spreads and rating/credit warning 
events; (4) splitting the sample into the pre- and during-
crisis periods; and (5) disaggregating announcements for 

2The predictive power of S&P “watch” and “outlook” 
notices has been documented in Hessol, Erturk, and Ontko 
(2007) and Chambers (2010). Hamilton and Cantor (2005) 
and Hartelius, Kashiwase, and Kodres (2008) document 
similar results for Moody’s “outlook” notices.

3Hill and Faff (2008) reached a similar conclusion using 
national stock market indices instead of CDS spreads.

Box 3.7. Empirical Tests of Rating Information Value
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investment/noninvestment-grade sovereigns as opposed 
to advanced economies and emerging markets.

Statistical causality tests yield results consistent with 
event study results by finding information about preced-
ing negative credit warning helps predict changes in CDS 
spreads of emerging economies, even when the past val-
ues of CDS spreads are accounted for. The causality tests 
are panel Granger-causality tests (Granger, 1969; and 
Hurlin and Venet, 2001), estimated using the generalized 
method of moments with fixed effects. Instruments used 
are lagged S&P 500 VIX, lagged U.S. LIBOR, lagged 
Aruoba-Diebold-Scotti business conditions index for the 
United States, and CDS spreads lagged two periods.

An extension of the analysis to sovereign rating actions 
by S&P and Fitch largely confirms the above find-
ings while pointing to two important differences. First, 
Moody’s most frequently precedes its rating changes 
with credit warnings (27 percent of rating changes are 
preceded by corresponding credit watches, compared 

with 14 percent in the case of S&P and only 8 percent 
in the case of Fitch). This suggests different informa-
tion value of downgrades and credit warnings across the 
CRAs. Second, Moody’s tends to lag behind Fitch and 
S&P. An analysis of the dynamics of rating adjustments, 
as summarized in the second table, reveals that Moody’s 
and Fitch tend to follow S&P negative rating actions 
more often than S&P follows the others. This is consis-
tent with conclusions of Güttler (2009) and Alsakka and 
ap Gwilym (forthcoming) that Moody’s is more likely to 
adjust its rating given a rating change by S&P. In addi-
tion, on occasions when Moody’s leads the rating adjust-
ment cycle, it tends to issue credit watches rather than 
actual downgrades. Consequently, Moody’s downgrades 
have no significant impact on financial markets while 
Fitch’s and S&P’s do. This result, consistent with Brooks 
and others (2004), indicates that markets react to new 
information but not all CRAs convey new information 
through the same channels.

The Empirical Tests of Rating Information Value
Information Services Certification Services Monitoring Services

Theory Ratings include new information 
➡ market prices react to rating 
actions. 

Classifying securities into 
investment-grade and high-yield 
grade ➡ market prices react to 
rating changes in and out of the 
investment grade.

Rating warnings influence issuers 
to take corrective actions to avert 
downgrades ➡ market prices 
react to rating confirmations.

Test Event study of the impact of credit 
rating and credit warning changes 
on credit default swap (CDS) 
spreads.

Event study of the impact of 
rating changes and downgrades/ 
upgrades in and out of investment 
grade on CDS spreads.

Event study of the impact of 
downgrades/upgrades preceded/ 
not preceded by a matching 
warning or review on CDS spreads.

Results Negative credit warning 
announcements are followed by 
statistically significant spread 
widening; 100 basis points for 
advanced economies and 160 
basis points for emerging markets. 
The impact of rating changes is 
insignificant (see Figure 3.5). 

Downgrades through the 
investment grade threshold lead  
to statistically significant CDS 
spread widening of 38 basis points.

No evidence

Sources: Fitch; Moody’s; and IMF staff estimates.

Multi-Agency Dynamics
The first credit rating agency to take  

a negative rating action:
The last credit rating agency to take  

a negative rating action:
Fitch Moody’s S&P Fitch Moody’s S&P

All countries 28 13 59 36 36 28
Advanced economies 22 4 74 30 52 17
Emerging economies 32 17 51 39 27 34

Sources: Fitch; Moody’s; Standard & Poor’s; and IMF staff estimates. 
Note: The table reports the frequencies with which each credit rating agency (CRA) either acts first or last within each rating 

adjustment cycle, defined as either until three months following the initial rating adjustment or until the originating CRA takes 
another action, depending on which event comes first.
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This box uses a simple contingent claims analysis (CCA) 
framework to compare through-the-cycle (TTC) and 
point-in-time (PIT) credit ratings. It shows that although 
TTC ratings are more stable than PIT ratings, credit 
rating agency (CRA) attempts to smooth TTC-prescribed 
rating changes can generate procyclical cliff effects.

In the CCA framework, a sovereign defaults when 
the value of its assets falls through a distress threshold 
that is related to its liabilities (Gray, Merton, and 
Bodie, 2007).1 The simple model used here is based 
on Loeffler (2004) and assumes that asset values 
are driven by (1) the sovereign’s fundamentals and 
(2) cyclical factor fluctuations. Conceptually, the 
PIT rating process involves estimating the difference 
between future values of the assets and liabilities (“dis-
tance to default”), and mapping this difference into a 
default-probability-related credit rating.2

A TTC rating process estimates the distance to 
default based on fundamental values but imposes a 
stress scenario on the cyclical component. In a second 
stage, the CRAs typically apply a smoothing rule to 
rating changes to avoid overshooting or subsequent 
reversals. In other words, it is a two-step process in 
which ex-ante ratings are based on fundamentals 
and a stress scenario and ex-post rating changes are 
smoothed, and not adjusted immediately. For pur-
poses of this box, the factor that represents the sover-
eign’s “fundamentals” is assumed to follow a random 
walk, whereas the cyclical component is assumed to 
follow an autoregressive process.

The pie charts show the distribution of actual S&P 
sovereign ratings (top) and of the model-implied ratings 
under the TTC approach under various net asset value 
and volatility assumptions (bottom). One can see that 
the parameters underlying the model provide a realistic 
set of assumptions for the next set of experiments.

The main interest of this analysis lies in how ratings 
evolve over time and how well the two approaches 

Note: This box was prepared by Michael Kisser, based on 
Kiff, Kisser, and Schumacher (forthcoming).

1In the case of a sovereign, assets include foreign reserves 
and fiscal assets such as the present value of taxes and other 
revenues, and liabilities include base money, public debt (local 
and foreign currency), and guarantees (explicit and implicit).

2In this box the mapping of distance-to-default-derived 
default probabilities into ratings is done using Moody’s ideal-
ized probabilities such as those in Table 3.1.

predict future defaults. It therefore assumes that future 
asset values do not evolve according to their expected 
values but instead come in well below. While the PIT 
approach would imply immediate downgrades for 
this case, a CRA following the TTC approach would 
typically wait to see if the deviation is only of a cyclical 
nature. For example, in the case below downgrades 
are assumed to occur only if (1) the rating change is 

Box 3.8. Point-in-Time versus Through-the-Cycle Credit Ratings
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expected to be persistent and (2) the implied change is 
larger than one notch. This is one of several smooth-
ing rules discussed in Cantor and Mann (2006), which 
also accounts for the empirically documented fact 
that CRAs are slow in adjusting their ratings (Loeffler, 
2005). Clearly, other definitions could be employed.3

The figure above on stability visualizes rating down-
grades under the PIT and smoothed TTC methodolo-
gies and compares them to the case in which a CRA 
switches from a TTC to a PIT rating method once the 
initial stress scenario is breached (“unsmoothed TTC”). 
One can see that ratings decline faster under the PIT 
approach whereas a downgrade is less likely if the CRA 
followed a TTC approach. The intuitive reason is that 
TTC ratings built in a pessimistic forecast so the rating 
is already lower and does not have to fall as much as 
the more “optimistic” PIT ratings would imply.

However, as time passes the PIT rating would even-
tually drop below the smoothed TTC rating (Period 
3), which is precisely the point when the smoothed 
TTC approach becomes prone to potential cliff effects. 
By not reacting to new information in Periods 3 and 
4, the TTC ratings would drop from BBB- to CCC 
in Period 5, thereby generating a rating downgrade of 
eight notches. From a stability perspective it would 
therefore be optimal if a CRA followed the TTC 
approach ex ante but would immediately adjust the  
rating once the initial forecast has been breached.

3Further details can be found in Altman and Rijken 
(2006), Loeffler (2004 and 2005), and Carey and Hrycay 
(2001).

Finally, the analysis looks at how well both 
approaches predict future defaults by computing the 
cumulative accuracy profile (CAP) for defaults tak-
ing place at the end of Periods 1 and 2. It turns out 
that initially the TTC approach is only slightly less 
accurate at forecasting future defaults (see top figure 
above) but as time passes the PIT approach becomes 
clearly more accurate (see second figure above) as it 
immediately incorporates new information into its 
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ratings whereas the TTC approach only reacts with a 
lag due to its smoothing policy.

In summary, the experiment has shown that, from 
an ex-ante viewpoint, the TTC approach produces 
more stable and only slightly less accurate ratings when 
current net asset values are higher than in the stress 
scenario. However, once ratings drop below those 
implied by the stress scenario, the smoothed TTC 
approach is less accurate at predicting defaults and it 
runs the risk of generating rating cliff effects that may 
lead to dangerous second-round liquidity effects.

Current discussions on the usefulness of the TTC 
approach should therefore focus on the reaction to 
new information when net asset values drop below 
those implied by the initial stress scenario. The imple-
mentation of a “through the crisis” methdology, which 
has been mentioned by the CRAs themselves, seems 
to require a more severe stress test ex ante. However, 
it currently does not address the slow adjustment 
typically taking place once the cushion built in by a 
TTC methodology is eroded, nor does it address the 
potential for cliff effects created by smoothing policies.

Box 3.8 (concluded)

Annex 3.1. Credit Rating Agencies around  
the World1

A.M. Best Company, Inc. ( U.S.)
Agusto & Co. Ltd. (Nigeria)
Ahbor Rating (Uzbekistan)
Apoyo & Asociados Internacionales S.A.C. (Peru)
Bank Watch Ratings S.A. (Ecuador)
BRC Investor Services S.A. (Columbia)
Calificadora de Riesgo, PCA (Uruguay)
Capital Intelligence, Ltd. (Cyprus)
Caribbean Information & Credit Rating Services Ltd. 

(CariCRIS) (Caribbean)
Central European Rating Agency (CERA) (a/k/a: Fitch 

Polska, S.A., Poland)
Cerved Group (Italy)
Chengxin International Credit Rating Co., Ltd. 

(China)
China Lianhe Credit Rating, Co. Ltd. (China)
Clasificadora de Riesgo Humphreys, Ltda. (Chile)
Class y Asociados S.A. Clasificadora de Riesgo (Peru)
CMC International, Ltd. (Nigeria)
Companhia Portuguesa de Rating, SA (CPR) 

(Portugal)
Credit Analysis & Research Ltd (CARE) (India)
Credit-Rating Agency: A Ukrainian rating agency 

(Ukraine)

1The main source of this annex is DefaultRisk.com as of Octo-
ber 2009.

Credit Rating Agency of Bangladesh, Ltd. (CRAB) 
(Bangladesh)

Credit Rating Information and Services, Ltd. (CRISL) 
(Bangladesh)

CRISIL, Ltd. (a/k/a: Credit Rating Information Ser-
vices of India, India)

Dagong Global Credit Rating Co., Ltd. (China)
Demotech, Inc. (U.S.)
Dominion Bond Rating Service (DBRS) (Canada)
Duff & Phelps de Colombia, S.A., S.C.V (Columbia)
Ecuability, SA (Ecuador)
Egan-Jones Rating Company (U.S.)
Equilibrium Clasificadora de Riesgo (Peru)
European Rating Agency, a.s. (Slovak Republic)
European Rating Agency (ERA) (U.K.)
Feller Rate Clasificadora de Riesgo (Chile)
Fitch Ratings, Ltd. (U.S./U.K.)
Global Credit Rating Co. (South Africa)
HR Ratings de Mexico, S.A. de C.V. (Mexico)
Interfax Rating Agency (IRA) (Russia)
Investment Information and Credit Rating Agency 

(ICRA) (India)
Islamic International Rating Agency, B.S.C. (IIRA) 

(Bahrain)
Istanbul International Rating Services, Inc. (a/k/a: 

TurkRating, Turkey)
Japan Credit Rating Agency, Ltd. (JCR) (Japan)
JCR Avrasya Derecelendime A.S. (a/k/a: JCR Eurasia 

Rating, Turkey)
JCR-VIS Credit Rating Co. Ltd. (Pakistan)
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Kobirate Uluslararası Kredi Derecelendirme ve 
Kurumsal Yönetim Hizmetleri A.Ş. (a/k/a/ Kobirate, 
Turkey)

Korea Investors Service, Inc. (KIS) (Korea)
Korea Ratings Corporation (a/k/a: Korea Management 

Consulting and Credit Rating Corp. (KMCC) 
(Korea)

LACE Financial Corporation (U.S.)
Lanka Rating Agency, Ltd. (LRA) (Sri Lanka)
Malaysian Rating Corporation Berhad (MARC) 

(Malaysia)
Mikuni & Co., Ltd. (Japan)
Moody’s Investors Service (U.S.)
National Information & Credit Evaluation, Inc. 

(NICE) (Korea)
Onicra Credit Rating Agency of India, Ltd. (India)
P.T. Kasnic Credit Rating Indonesia—Indonesia 

(Indonesia)
P.T. PEFINDO Credit Rating Indonesia (a/k/a: PT 

Pemeringkat Efek Indonesia, Indonesia)
Pacific Credit Rating (PCR) (a/k/a: Clasificadora de 

Riesgo Pacific Credit Rating S.A.C., Peru)
Pakistan Credit Rating Agency, Ltd. (PACRA) 

(Pakistan)
Philippine Rating Services, Corp. (PhilRatings) 

(Philippines)
RAM Rating Services Berhad (RAM) (f/k/a: Rating 

Agency Malaysia Berhad, Malaysia)
Rapid Ratings International, Inc. (Australia/New 

Zealand)
Rating and Investment Information, Inc. (R&I) 

(Japan)
Realpoint, LLC (U.S.)
Rus Ratings (Russia)
Saha Kurumsal Yönetim ve Kredi Derecelendirme 

Hizmetleri A.Ş (Turkey)
Seoul Credit Rating & Information, Inc. (SCI) (Korea)
Shanghai Credit Information Services Co., Ltd. 

(China)
Shanghai Far East Credit Rating Co., Ltd. (China)
SME Rating Agency of India Limited (SMERA) 

(India)
Sociedad Calificadora de Riesgo Centroamericana, 

S.A. (SCRiesgo) (Costa Rica)
Standard and Poor’s (S&P) (U.S)
Taiwan Ratings Corp. (TCR) (Taiwan Province of 

China)

Thai Rating and Information Services Co., Ltd. 
(TRIS) (Thailand)

TheStreet.com Ratings, Inc. (a/k/a: Weiss Ratings, 
Inc., U.S.)

TCR Kurumsal Yonetim ve Kredi Derecelendirme 
Hizmetleri A.S. (a/k/a: Türk KrediRating (TCRat-
ing), Turkey)

Veribanc, Inc. (U.S.)
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