
Internet Appendix

Do Credit Default Swaps Mitigate the Impact of Credit Rating

Downgrades?

This document contains discussions and additional results that were left out of the main paper due to
space considerations. In Section A, we describe the sample of credit rating changes used in the paper.
Section B provides additional robustness tests in support of the main finding in our paper—muted
equity price reaction to credit rating downgrade announcements in the presence of CDS trading.
Section C provides additional results that support the financing-frictions channel as the mechanism
that explains the main finding of this paper. In Section D, we examine the role of CDS market in
facilitating price discovery in the stock market.

A: Sample Description

• Table IA-1 lists the numbering and classification of credit rating codes.

• Table IA-2 shows the distribution of credit rating downgrades in the sample by year.

• Table IA-3 shows the distribution of credit rating downgrades sorted by firms’ credit rating
levels before they are downgraded.

• Table IA-4 shows the mean and median of variables used in the CAR regression for CDS and
non-CDS firms.

B: Market Reaction to Credit Rating Downgrades: Supplementary results

• Table IA-5 shows the e�cacy of including Pre-rating⇥DNG-notches fixed e↵ects in the main
result in Table I.

• Table IA-6 shows the main result in Table I is robust to using the Fama-French 3-factor
adjusted CARs, and standardized CARs.

• Table IA-7 replicates the main CARs regression results over the 2001–2007 (pre-crisis) period.

• Table IA-8 presents diagnostics of the propensity-score matched sample.

• Table IA-9 shows robustness for Table III in the main paper after controlling for time-varying
industry-level shocks.

• Table IA-10 presents a placebo test comparing downgrade CARs between CDS and non-CDS
firms in the absence of CDS trading.

• Table IA-11 presents the first-stage IV regression results for the IV regression analysis where
we instrument the probability that a firm has CDS trading introduced using the log growth of
CDS notational amount traded globally.
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• Table IA-12 presents a placebo test for the instrumental variable (IV) analysis by regressing
CARs on the IV separately for the traded-CDS firm sample and the non-traded-CDS firm
sample. The instrument that we use is the log growth of CDS notational amount traded
globally.

• Table IA-13 presents the IV regression results where the instrument is the amount of forex
derivatives usage for hedging by the firm’s lending banks.

• Table IA-14 presents the baseline regression results on the combined sample of traded-CDS
firms and non-traded-CDS firms.

C: CDS trading and firms’ financing-related frictions: Additional results

• Table IA-15 shows robustness for the results in Table V when estimated for the subsample of
Traded-CDS firms.

• Table IA-16 shows that the impact of CDS trading on the downgraded firms’ large debt reduc-
tion is concentrated among firms with high contractual and regulatory dependence on credit
ratings.

• Table IA-17 shows that impact of CDS trading on the downgraded firms’ financing cost is
concentrated among firms with high contractual and regulatory dependence on credit ratings.

• Table IA-18 shows the impact of CDS trading on long-run stock returns after credit rating
downgrades.

• Table IA-19 estimates the firm-quarter panel regression similar to Table VIII in the main paper
but with the change in net equity issuance over lagged total assets as the dependent variable.
The results show that credit ratings do not a↵ect the firms’ equity-financing decision.

D: Information discovery in CDS spreads before credit rating downgrades

• Figure IA-1 shows CDS-implied ratings before the firm is downgraded.

• Table IA-20 shows the information flow between the CDS and stock markets before the firm
is downgraded.

• Table IA-21 compares the credit price discovery between the CDS and bond markets.
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A. Sample Description

This section discusses the sample distribution of credit rating changes. Table IA-1 shows the mapping
between rating cardinal scales to di↵erent rating categories for the three credit rating agencies: S&P,
Moody’s, and Fitch.

The sample consists of rating-downgrade observations on non-financial U.S. firms from 1996 to
2010. Firms in this sample can be classified as either a traded-CDS firm or a non-traded-CDS
firm. We define traded-CDS firms as those that had CDS contracts introduced during our sample
period. On the other hand, non-traded-CDS firms are those that did not experience CDS trading at
any point during our sample period. While rating downgrade observations for a traded-CDS firm are
observed in both the presence (CDS=1) and the absence (CDS=0) of CDS trading, rating downgrade
observations for a non-traded-CDS firm are observed only in the absence of CDS trading (CDS=0).

We use the traded-CDS firm sample to document our main empirical finding that the equity
price reaction to credit rating downgrades is muted in the presence of CDS trading. This sample is
designed to help mitigate di↵erences between firms that are chosen to have CDS trading introduced
and those that are not. We later use non-traded-CDS firms as our control group in the matched
sample analysis, and in the placebo test of our instrumental variable analysis. Subsequently, we
use the combined sample of traded-CDS and non-traded-CDS firms in the analyses which examine
the economic channels through which CDS-trading introduction impacts the equity price reaction
to rating downgrades. This larger cross-sectional sample of traded-CDS and non-traded-CDS firms
allows for a greater heterogeneous variations in rating downgrade observations. Further, it allows us
to draw a more general conclusion on the e↵ect of CDS-trading introduction for an average firm.

Table IA-2 summarizes the number of downgrades along with the size of their rating changes for
CDS firms (CDS=1) and non-CDS firms (CDS=0) over each year. We report results separately for:
(1) the traded- and non-traded-CDS firm sample; and (2) the traded-CDS firm sample. We observe
clustering of downgrades in certain years over the 15-year period. We find that 42% of all downgrades
occurred in 2001–2002 and 2007–2009, which correspond to the post-Internet bubble and the recent
sub-prime crisis periods, respectively. The size of the rating downgrade announcement is the absolute
value of change in the cardinal rating scale. The average size of the rating downgrade does not vary
significantly over the years, and are comparable in magnitude between the two samples. Table IA-2
shows that the starting year of CDS trading in our sample is 2001 when we observe 12 downgrades
on firms with CDS trading. The proportion of firms that have CDS contracts traded increases
significantly in subsequent years. In fact, the traded-CDS firm sample shows that by 2008, all firms
in this sample have CDS trading introduced. These findings indicate that CDSs introductions during
our sample period occur between 2001 to 2007.

Table IA-3 presents the distribution of bond rating downgrades conditional on the firm’s cardinal
rating scale before it was downgraded (i.e., previous rating). We separately report the results for
the combined traded- and non-traded-CDS firm sample, and for the traded-CDS sample. We group
previous ratings into three categories: investment grade (IG), bordering investment-speculative grade
(IG-SG), and speculative grade (SG). Table IA-1 shows the mapping between cardinal scales to
di↵erent rating categories. Looking at both samples, the percentage of CDS trading (%CDS=1)
concentrates around credit rating downgrades on firms that are near the border of investment-
speculative grade.
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B. Market Reaction to Rating Downgrades: Additional results

B.1 The e�cacy of controlling for Prev-rating⇥DNG-notches fixed e↵ects

This section discusses the e↵ectiveness of including Prev-rating⇥DNG-notches fixed e↵ects when
studying the stock market reaction to credit rating downgrades. The intuition of including these
fixed e↵ects is that if credit ratings su�ciently describe a firm’s credit quality, then the stock market
should react similarly to credit rating downgrades that are announced on a CDS firm and a non-
CDS firm within the same credit rating level, and experience the same credit rating downgrade
magnitude. The rating level (Prev-rating) and the number of rating-notch changes (DNG-notches)
are expressed in cardinal scale, which is from 1 (AAA/Aaa) to 23 (D). Table IA-1 in this Internet
Appendix presents the mapping.

Table IA-5 reports the regression results for CARs to credit rating downgrades similar to that
in Table I of the main paper. Here, we estimate the baseline regression model using the full set of
controls. We apply di↵erent sets of fixed e↵ects to each regression specification. Column (1) reports
results with no fixed e↵ects. Column (2) reports results with only the Year-month fixed e↵ects.
Columns (3) and (4) report results where only the Rating-agency fixed e↵ects and the Industry-fixed
e↵ects included, respectively. Finally, Column (5) reports results where only the Prev-rating⇥DNG-
notches fixed e↵ects are included.

The results in Table IA-5 clearly show that among the various sets of fixed e↵ects that we consider,
Prev-rating⇥DNG-notches fixed e↵ects explain the most cross-sectional variations in CARs to credit
rating downgrades. Unlike the results in Columns (1)–(4), we find that most of the control variables
in Column (5) loose their statistical significance in explaining CARs to credit rating downgrades.
This indicates that Prev-rating⇥DNG-notches fixed e↵ects can explain a substantial amount of cross-
sectional di↵erences in the equity price reaction to credit rating downgrades. In fact, Column (5)
shows that Avg Return, which is the one-month cumulative return of the firm before it is downgraded,
is the only statistically significant control variable.

This indicates that when the unobserved heterogeneity associated with rating downgrade has
been absorbed by Prev-rating⇥DNG-notches fixed e↵ects, the economic importance of the dCDS
variable increases.

B.2 Robustness to other measures of stock price reactions

In the main paper, the cumulative abnormal stock return to rating downgrade announcements (CAR)
is calculated using the market model. We verify that our results are robust to the use of an alternative
benchmark model for calculating CAR. We use the Fama-French 3-factor model to calculate CAR
and verify that the main finding of this paper is qualitatively unchanged. Panel A of Table IA-6
reports the results where we estimate the baseline regression model similar to that in Table I.

The magnitude of abnormal return around credit rating downgrade events could be a↵ected by
the current volatility level of the firm. To address this, we measure abnormal stock return to rating
downgrades using standardized CAR (SCAR) instead of CAR. We define SCAR as SCARi(�1,+1) =
CARi(�1,+1)

�(ARi)
p
3

, where �(ARi) is the standard deviation of the daily abnormal return calculated over

the [�90,�5] period before the rating downgrade announcement. We multiply �(ARi) by a factor
of

p
3 to accounts for the 3-day period corresponding to the event window (�1,+1). Panel B of of

Table IA-6 reports the regression results. Similar to the baseline regression results that we report
in Table I of the main paper, we find that CDS trading mutes the stock market reaction to rating
downgrades by about 60–75%. This is calculated by comparing the estimate of dCDS to the mean
of standardized CARs in the absence of CDS shown in the bottom row.
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B.3 Matching procedure for traded-CDS and non-traded-CDS firms

We estimate firms’ propensity of having CDS trading introduced using a logit model on a panel of
firm-quarter observations. The dependent variable in the model, dCDS, is an indicator variable equal
to 1 if there is a CDS trading for that firm in that quarter, and 0 otherwise. We include all firm-
level and CDS-trading control variables from our baseline regression in Table I. These explanatory
variables are lagged by one quarter. Appendix Table IA-8 provides their details. Additionally, we
include industry, year-quarter fixed e↵ects, and rating-group fixed e↵ects in the logit model, where
we consider three rating groups: high credit rating (AAA–A), medium credit rating (BBB), and low
credit rating (BB & lower). These fixed e↵ects capture time-invariant unobservable characteristics
at the industry and rating level that drive the introduction of CDS trading on firms. Thus, the
predicted propensity score allows us to match observations based on some of these unobservable
characteristics as well.

We require that firms entering the matching sample have complete time-series information on
their observable variables from 2001 onwards, which is when we first observe CDS trading in the
sample. This requirement leaves us with 315 traded-CDS firms and 370 non-traded-CDS firms. We
refer to this set of firms as the “before-matching” sample. The fitted probability from the logit model,
which is the propensity score for CDS trading, is used to match traded-CDS firms to non-traded-CDS
firms.

For each traded-CDS firm, we use its estimated propensity score in the quarter when CDS starts
trading to identify a non-traded-CDS firm with the closest propensity score in the same quarter,
industry, and rating group. We implement the common support condition in the matching procedure
by dropping traded-CDS firms (treated) whose propensity score is greater than the maximum or lower
than the minimum propensity score of non-traded-CDS firms (control). This ensures that there is
su�cient overlap in characteristics between traded-CDS and non-traded-CDS firms. We match one
traded-CDS (treated) firm with five non-traded-CDS firms (control), i.e., one-to-five matching, in
order to increase our sample of matched pairs (see Dehejia and Wahba, 2002). Upon matching,
each non-traded-CDS firm is assigned a counterfactual CDS introduction date that is equal to its
matched traded-CDS firm’s CDS introduction date. The matching is carried out with replacement.
However, we impose that a non-traded-CDS firm cannot serve as a match for di↵erent traded-CDS
firms more than five times. This implies that a matched non-traded-CDS firm can have at most
five unique counterfactual CDS introduction dates. The matching exercise leaves us with 309 unique
traded-CDS firms (treated) each matched to five eligible non-traded-CDS firms (controls). There are
312 unique non-traded-CDS firms in the control sample.

The column labeled “After matching” in Panel A of Table IA-8 reports logit model results for
the matched observations. We find that di↵erences between CDS and non-CDS firms on certain
observable characteristics (e.g., firm size and leverage) still remain. To control for these di↵erences,
we include all the matching covariates in our matching regressions. In Table IA-8, Panel B, of this
Internet Appendix, we report the industry distribution of firms in the treatment and control samples.
We find that industry distributions of the two samples are similar and that the control group is not
overweighted by any particular industry relative to the treated group.

B.4 Robustness to time-varying industry-level factors

We show that our results are robust to including industry-year or industry-month fixed e↵ects. We
present these results in the Table IA-9. Panel A shows the results with Industry⇥Year fixed e↵ects
for the full sample and the subsamples of rating-downgrade observations that are within the short
balanced time windows (e.g., ±1; ±2 years) centered around the initiation of CDS trading on each
firm. Our sample also consists of matched non-CDS firms described in Section 4.3 and Appendix B.3.
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Note that we require the matched non-CDS firm to be from the same industry and rating group as
its matched CDS firm (see Section B.3 for more details). Therefore, the inclusion of Industry⇥Year
fixed e↵ects in Panel A helps control for common time-varying industry-level shocks that a↵ect a
CDS firm and its matched non-CDS firm that belong to the same industry and are rated similarly.

Similar to Table III, the coe�cient of interest in Table IA-9 is dTreated⇥dCDS. This variable
captures the overall e↵ect of CDS trading on CARs to rating downgrades relative to non-CDS firms
in the control group. Panel A shows that the coe�cient associated with dTreated⇥dCDS is positive
and significant in all specifications. In Panel B, we control for finer time-varying industry-level
shocks using Industry⇥Year-month fixed e↵ects. If confounding time-varying industry-level shocks
are driving our results, then the finer time-varying industry-level fixed e↵ects should be able to
capture these shocks more e↵ectively. Panel B shows that the e↵ect of CDS trading is similar to
those in Panel A. In fact, we find that the results become stronger in most of the specifications
when we include the finer time-varying industry-level fixed e↵ects.1 Overall, the results in Table IA-
9 suggests that our main finding is unlikely to be driven by confounding time-varying industry-level
shocks.

B.5 Placebo tests in the absence of CDS trading

We conduct the placebo tests that compare the downgrade CARs between CDS and non-CDS firms
prior to, and in the absence of CDS trading. Table IA-10 reports these results which show that in the
absence of CDS trading, the di↵erence in the market reaction to credit rating downgrades between
CDS and non-CDS firms is not statistically insignificant.

Panel A reports the results from our first placebo which uses the matched sample of CDS and
non-CDS firms as described in Section 4.3 and Section B.3. In Column (1), we compare downgrade
CARs between CDS and non-CDS firms prior to the initiation of CDS trading for the matched CDS
firms (treated firms). In Column (2), we compare downgrade CARs between the matched CDS and
non-CDS firms prior to 2001 because prior to 2001 we do not observe any CDS trading for the firms in
our sample. In both columns, we find that the market reaction to credit rating downgrades between
a CDS firm and its matched non-CDS firm is not statistically di↵erent.

In Panel B, we implement a second placebo test which uses the estimated prediction model for
CDS trading as outlined in Section 4.3 and Appendix Section B.3 to compute the probability of CDS
trading for each credit rating downgrade observation in the pre-2001 sample. As mentioned above,
the pre-2001 period in our sample is devoid of any CDS trading. Next, we classify each downgrade
observation in the pre-2001 sample as having CDSs traded (placebo CDS firms) if its estimated
probability of CDS trading is above a certain thresholds such as, 0.25, 0.50, and 0.75. In all the
cases, the results in Panel B show that the market reaction to downgrades for these placebo CDS
firms are not significantly di↵erent from the other non-CDS firms in the pre-2001 period.

B.6 Examples of performance pricing (PP) covenants

We present below three examples of PP covenants linked to the loan facility as reported in the
Performance Pricing table of the Dealscan database.

• Rating-based only PP covenants. Pricing is tied to co.’s sr. unsec’d LTD rating by S&P
and Moody’s. If split-rated, the lower rating applies. If split-rated by more than one level, the
rating above the lower level applies. Pricing for 19154: LIBOR + bp: A- >=< BBB+ : 37.5;

1The statistically insignificant coe�cients in Panel B, Columns (1) and (2) are because of power issues due to the
much larger number of fixed e↵ects in the case of Industry⇥Year-month compared to Industry⇥Year fixed e↵ects.
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BBB + >=< BBB: 50; BBB >=< BBB-: 62.5; BBB- >=< BB: 71.25; BB >=<BB-: 100;
BB->= : 137.5

• Rating- and accounting-based PP covenants. Pricing is as indicated thru FQE 3/31/95;
tied to ratio thereafter. Ratio = EBITDA less capex to interest expense. LIBOR margin and
LC fee reduce to 62.5 bps if the sr. debt rating > or = BBB-/Baa3, but < BBB/Baa2; LIBOR
margin and LC fee reduce to 50 bps if the rating > or = BBB/Baa2.

• Accounting-based only PP covenants. Pricing as indicated thru 12/31/94 and tied to
the funded debt to capital ratio and the interest coverage ratio (ICR); as indicated when ICR
> or = 6.5:1; LIB and CD margins increase by 12.5 bps when ICR > or = 4.5:1, but < 6.5:1;
25 bps when the ratio > or = 3.5, but < 4.5:1; 37.5 bps when the ratio < 3.5:1.

C. CDS trading and firms’ financing-related frictions: Additional

results

This section reports additional results in support of the findings in Section 6 of the main paper. That
is, the presence of CDS trading helps alleviates debt-financing frictions faced by downgrade firms.
Tables IA-16–IA-19 in this Internet Appendix report these additional results.

D. Information discovery in CDS spreads before credit rating down-

grades

Besides the demand to hedge and trade credit risk, Oehmke and Zawadowski (2016) show that trading
in the CDS market is associated with speculative motives. Similar to credit ratings, CDS spreads
reflect the credit risk of their underlying firms. In this case, CDS-trading activities, particularly
before the firm is downgraded, may provide information about the firm’s credit risk that is beyond
what investors already observe in the stock and bond markets. As a result, the equity market reaction
to rating downgrades is muted because the rating downgrade announcement is less informative about
the downgraded firm’s credit risk in the presence of CDS trading. In this Section of the Internet
Appendix, we for the evidence of this information hypothesis.

Section C.1 presents results showing that CDS-implied ratings start adjusting ahead of the firm’s
rating downgrade announcement. Section C.2 shows that CDS spreads lead stock returns in the 90-
day period before the firm is downgraded. In Section C.3, we test examine whether CDS-activities
before the firm is downgraded a↵ect the firm’s stock market reaction to credit rating downgrade
announcements.

D.1 CDS-implied ratings

We construct CDS-implied credit ratings following the approach in Breger, Goldberg, and Cheyette
(2003) and Kou and Varotto (2008). Figure IA-1 plots the results. The basic idea is to estimate
the CDS boundaries separating two adjacent rating classes in a non-parametric manner. Once the
boundaries are determined, we assign each firm to a rating class corresponding to its CDS spread
level. We estimate CDS boundaries by minimizing the penalty function with the objective of reducing
the number of misclassifications, which we define as the discrepancy between the firm’s CDS spread
level and its rating class. These boundaries are estimated daily using all CDS spreads traded on the
firm.
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More specifically, missclassification occurs when the CDS spread of a higher-rated firm is greater
than the spread of a lower-rated firm. Following this intuition, the penalty function for estimating
the boundary between the A and BBB ratings classes, bA�BBB, is:

F (bA�BBB) =
1

m

mX

i=1

[max(si,A � bA�BBB, 0)]
2 +

1

n

nX

j=1

[max(bA�BBB � sj,BBB, 0)]
2, (IA.1)

where si,A is the CDS spread of A-rated firm i, and sj,BBB is the CDS spread of BBB-rated firm
j. When the spread of A-rated firm is higher than the boundary bA�BBB, the firm’s CDS spread
is considered misclassified with the error equal to their di↵erence. Similarly, when the spread of
BBB-rated firm is lower than the boundary bA�BBB, the firm’s CDS is considered misclassified. The
objective is then to minimize the error from misclassifications by minimizing the penalty function
described in equation (IA.1). The numbers of firms in the A and BBB rating classes are denoted as
m and n, respectively, and the penalty function for estimating boundaries between other adjacent
rating classes are defined similarly. We estimate CDS spread boundaries for all adjacent rating
classes. The mapping between rating codes and rating classes is shown in the Appendix Table IA-1.
Due to the large number of daily observations required to precisely estimate the boundary, we do
not consider adjacent rating levels that are in the same rating classes. For instance, AA+, AA, and
AA- are considered to be rated AA. Fitch estimates CDS-implied ratings based on a method similar
to ours but with a slightly di↵erent penalty function. As a robustness check, we implement Fitch’s
penalty function and obtain roughly the same boundaries.2

In Figure IA-1, we plot the average CDS-implied ratings over the interval [�360, 180] days cen-
tered on the rating change events. The solid line plots the o�cial ratings issued by credit rating
agencies and the dotted line plots average CDS-implied ratings. The rating levels are plotted on the
rating class scale; see Table IA-1 for the mapping. A higher rating class corresponds to a higher
credit risk. To save space, we plot the results for three adjacent rating classes that have the most
rating change events: A-BBB, BBB-BB, and BB-B.

We find that CDS-implied ratings started increasing at least 180 days prior to a downgrade
announcement. This suggests that the CDS market responds to the firm’s deteriorating credit quality
several months ahead of credit rating downgrade announcements. Figure IA-1 also shows that CDS-
implied ratings do not change significantly prior to an upgrade announcement. In fact, CDS-implied
ratings were already at the level that represents the future rating class of the soon-to-be upgraded
firm, consistent with the prevailing consensus, as well as our results, showing that rating upgrades
have little pricing relevance.

D.2 Information flow between the CDS and stock markets

This section provides evidence on information being impounded from the CDS to equity markets
before rating downgrade events. We follow the empirical framework in Acharya and Johnson (2007)
by looking at the lead-lag relationship between CDS and stock returns. We first construct the unan-
ticipated component in CDS spreads by removing components in CDS changes that are predictable
using lagged CDS returns, contemporaneous stock return, and lagged stock returns.

Next, we test whether the unanticipated component in CDS spread changes can predict future

2CDS implied credit ratings are available on request.
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stock returns before rating downgrades. We estimate the following panel regression specification:

Stock returni,t = a+
5X

k=1

⇣
bk + bdk dPreDNGi,t

⌘
⇥ ui,t�k

+
5X

k=1

⇣
ck + cdk dPreDNGi,t

⌘
⇥ Stock returni,t�k + "i,t, (IA.2)

where ui,t�k is the CDS innovation or unanticipated component on day t� k. The CDS innovation,
ui,t, is estimated by running a firm-by-firm time-series regression to remove the components in CDS
changes that are predictable using lagged CDS returns, contemporaneous stock return, and lagged
stock returns.

We include lagged stock returns in the above regression model to ensure that any relationships
between past CDS innovations and future stock returns are not artifacts of stock return autocorrela-
tions. We introduce a new variable in the regression specification into equation (IA.2). PreDNG t is
an indicator variable equal to 1 on day t if it is within [�90,�2] days of credit rating downgrades, and
0 otherwise. This variable is designed to capture information flow from the CDS to equity markets
that occurs before rating downgrade announcements.3 For our analysis, we use CDS spreads with
constant 5-year maturity because they are the most liquid. We also consider only CDS spreads that
are written on senior debt and those without a restructuring clause.

Table IA-20 reports the results. In columns (1) and (2), we report results estimated using all
eligible observations consisting of 345 unique firms. Column (1) reports the baseline regression
results without PreDNG t. In this case, the coe�cient

P5
k=1 bk quantifies the amount of information

discovered through the CDS market that is informative of future stock prices on a day-to-day basis.
We find that its estimate of �0.74% is significant at the 10% confidence level. The negative sign is
consistent with Merton (1974), who shows that as default risk increases, equity price falls. However,
the magnitude of 0.74% seems economically small. On the other hand, we find that past stock
returns significantly predict future stock returns with a coe�cient of �7.23%. This strong negative
auto-correlation is consistent with the well-established mean-reversion characteristic of stock returns.

The regression model for column (2) in Table IA-20 focuses on the pre-downgrade period. In this
case,

P5
k=1 b

d
k quantifies the information flow from the CDS to equity markets before credit rating

downgrades. We find that it is negative and statistically significant, indicating an approximate 4.3%
transmission of information from CDS innovation to future stock returns. We also find that the
information flow measure

⇣P5
k=1 bk

⌘
is no longer significant, suggesting that outside the period

surrounding credit rating downgrades, the CDS market is not informative of future stock returns.
Interestingly, column (2) shows that past stock returns are not significantly predictive of future stock
returns during the rating-downgrade period. This is seen from the statistically insignificant estimates
on

P5
k=1 c

d
k.

D.3 Credit price discovery in the CDS and bond markets

We examine how much the CDS market contributes to credit price discovery particularly in the period
prior to credit rating downgrades. We follow the method in Blanco, Brennan, and Marsh (2005) and
study lead-lag dynamics of CDS and bond spreads using the Vector Error Correction Model (VECM).
We choose the VECM approach because the approach conveniently allows us to examine which of the
two markets is more important for credit price discovery using the Hasbrouck’s (1995) “information
share” measure. Further, the theoretical equivalence between CDS and corporate bond spreads

3We obtain similar conclusions when replicating the results with rating condition dummies defined over the following
event windows [�60,�2], [�60,+30], and [�30,+30] relative to rating downgrade events.
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suggests that the two time-series are cointegrated through a long-run relationship. The VECM is
therefore a suitable technique because it adjusts for their long-run changes, as well as deviations
from equilibrium.

We estimate the VECM in two steps. First, we estimate the following first-stage regression model
for each firm individually using all daily oberservations:

CDSi,t = ↵0i + ↵1iCSi,t + Ei,t, (IA.3)

where CDSi,t and CSi,t are CDS and corporate bond spreads of firm i with the same maturity
observed on day t. The residual term, Ei,t, represents daily deviation from the long-run relationship
between CDS and corporate bond spreads. It is also referred to as the error correction term. Next,
we apply residuals from the first-stage regression in equation (IA.3) to estimate the following panel
regression specification:

�CDSi,t = �1Ei,t�1 +
X5

j=1
�1j�CDSi,t�j +

X5

j=1
�1j�CSi,t�j + "1i,t (IA.4)

�CSi,t = �2Ei,t�1 +
X5

j=1
�2j�CDSi,t�j +

X5

j=1
�2j�CSi,t�j + "2i,t, (IA.5)

where �CDSi,t and �CSi,t are diferences in CDSi,t and CSi,t spreads for firm i between days t and
t� 1, respectively.

In equations (IA.4) and (IA.5), we are interested in the estimated coe�cients �1 and �2, which
show how CDS and bond spreads adjust after a deviation to their long-run relationship. When Ei,t�1

is positive, equation (IA.3) suggests the CDS spread is too high relative to the bond spread and their
long-run relationship predicts that the CDS spread will decrease (�1 < 0), while the corporate bond
spread will increase (�2 > 0). A similar logic holds when Ei,t�1 is negative. The sign and magnitude
of coe�cients �1 and �2 are used to infer the information-flow direction and the adjustment speeds
of the two securities. If both coe�cients are significant with correct signs, i.e. �1 < 0 and �2 > 0,
then both markets contribute to price discovery. However, when only �2 is positive and significant,
the CDS market is the main contributor to price discovery because it suggests that corporate bond
spreads adjust to reconcile their deviation from CDS spreads. Analogously, when only �1 is negative
and significant, the bond market leads in the credit risk’s price discovery.

We estimate the VECM system using daily CDS and bond spreads with constant 5-year maturity.
We use CDS contracts that are written on senior debt and with no restructing clause. Unlike CDS
contracts, corporate bonds do not trade at standardized maturities. Therefore, we need 5-year
bond yields to match the constant 5-year CDS spreads. We follow the procedure similar to Blanco,
Brennan, and Marsh (2005). On each day and for each reference entity, we search for a bond with
maturities between three and five years, and another bond with maturity of 6.5 years of more. We
then linearly interploate between these yields to estimate a 5-year yield to maturity bond. Bond
spread is calculated by subtracting bond yield with the constant 5-year Treasury rate.

In order for firms to enter our sample, we require that they have CDS and bond data traded
simultaneously and continuously for at least two calendar years. This filter ensures that we can
precisely estimate the first-stage regression in (IA.3). This requirement leaves us with 305 firms.
In order to use VECM analysis, we apply the Johansen trace test for cointegration between CDS
and bond spreads. We find for 210 reference entities, their CDS and bond spreads are cointegrated
with order one, i.e., I(1). Our empirical analysis in this section is therefore based on 210 reference
entities.

Table IA-21 reports results from the second-stage panel regression model in equations (IA.4)–
(IA.5). We report results estimated from three estimation samples.4 The first estimation sample
uses all 249, 306 daily observations. The second estimation sample uses only daily observations that

4The first-stage regression (see equation (IA.3)) is estimated for each firm individually using all available observa-
tions. To save space, we do not report their estimates.
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fall in the window [-90,-2] days relative to firms’ rating downgrade announcements. This estimation
period is used to examine credit price discovery prior to rating downgrade announcements. Finally,
the third estimation sample uses only daily observations that fall in the window [-90,-2] days relative
to firms’ rating upgrade announcements.

Using all observations, we find the coe�cient estimates of �1 and �2 are �0.017 and 0.033, respec-
tively, and are statistically significant. This finding suggests that, on average, CDS and corporate
bond spreads adjust toward their long-run relationship consistent with Blanco, Brennan, and Marsh
(2005) who apply the VECM approach to 33 investment-grade firms. Using the VECM estimates in
Table IA-21, we calculate the lower and upper bounds of Hasbrouck’s (1995) measure of the CDS
market contribution to price discovery. Their expressions are given by

HAS1 =
�2
2

⇣
�2
1 �

�2
12
�2
2

⌘

�2
2�

2
1 � 2�1�2�12 + �2

1�
2
2

, HAS2 =

⇣
�2�1 � �12

�2

⌘2

�2
2�

2
1 � 2�1�2�12 + �2

1�
2
2

, (IA.6)

where HAS1 and HAS2 are the two bounds of Hasbrouck’s measures. The remaining variables �2
1, �

2
2,

and �12 in (IA.6) are the covariance matrix terms between "1i,t and "2i,t in equations (IA.4)–(IA.5).
Table IA-21 shows that for the first estimation sample, the CDS market’s contribution to price

discovery of credit risk is between 81 and 85 percent, which is roughly in line with Blanco, Brennan,
and Marsh (2005). However, prior to rating downgrades, the contribution from the CDS market
increases to between 90 and 91 percent. We also find that the coe�cient �2 = 0.037 is positive
and significant, while the �1 is no longer significant. This finding suggests that prior to rating
downgrades, bond spreads always adjust toward CDS spreads in order to maintain their equilibrium
relationship.

We next turn to the VECM results for the period prior to rating upgrades. Table IA-21 shows
the contribution of the CDS market to credit price discovery falls substantially, ranging between 51
and 56 percent. We also find the coe�cient �1 = �0.024 is significant and negative, while �2 is
not significant. This finding suggests that the bond market leads the CDS market in credit price
discovery prior to rating upgrades.

Overall, the lead-lag analyses using the VECM show that on a day-to-day basis, both the CDS
and corporate bond markets contribute to price discovery of their firm’s credit risk. The contribution
of the CDS market however significantly increases over the quarter-period prior to rating downgrades
where CDS spreads lead bond spreads in their daily changes.
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Table IA-1: Classification of Credit Rating Codes

The table presents the mapping of rating codes issued by S&P, Fitch, and Moody’s to the cardinal scale, as well as to
the rating class. The rating codes used by S&P and Fitch are similar but are di↵erent from those used by Moody’s.
Moody’s uses code from Aaa down to C to rate bonds whereas S&P and Fitch rate bonds from AAA down to D.
Within the 6 classes from AA to CCC for S&P and Fitch, the rating agencies have three additional gradations with
modifiers (+,none,-). For examples, S&P’s AA rating class is subdivided into AA+, AA, AA-. Similarly, Moody’s
has three additional gradations with modifiers 1,2,3 from Aaa to Caa. We transformed the credit ratings of the three
rating agencies into a cardinal scale starting with 1 as AAA(Aaa), 2 as AA+(Aa1), 3 as AA(Aa2), and so on until 23
as the default category. The rating class mapping is from Jorion and Zhang (2007). Fitch di↵ers from the other two
agencies in that it provides three ratings for default. We follow Jorion, Liu, and Shi (2005) by using 23 instead of 22
as the cardinal scale for Fitch’s default category, which is the average of three default ratings – i.e., DD.

Description S&P Moody’s Fitch Cardinal scale Rating class

Investment grade

Highest grade AAA Aaa AAA 1 1

High grade AA (+,none,-) Aa (1,2,3) AA (+,none,-) 2, 3, 4 1

Upper-medium grade A (+,none,-) A (1,2,3) A (+,none,-) 5, 6, 7 2

Medium grade BBB (+,none,-) Baa (1,2,3) BBB (+,none,-) 8, 9, 10 3

Speculative grade

Lower medium grade BB (+,none,-) Ba (1,2,3) BB (+,none,-) 11, 12, 13 4

Speculative B (+,none,-) B (1,2,3) B (+,none,-) 14, 15, 16 5

Poor standing CCC (+,none,-) Caa (1,2,3) CCC (+,none,-) 17, 18, 19 6

Highly speculative CC Ca CC 20 6

Lowest quality C C C 21 6

In default D DDD/DD/D 23 6
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Table IA-2: The distribution of bond rating downgrades by year

We report the year-by-year distribution of rating-downgrade observations that we study. We report results for
two samples. We study 3,310 credit rating downgrades on taxable corporate bonds issued by non-financial U.S.
firms from January 1996 to December 2010. The sample in Panel A consists of traded-CDS and non-traded-
CDS firms. Whereas, Panel B summarizes rating downgrade observations on a subsample of traded-CDS
firms only. We define traded-CDS firms as those that had CDS trading introduced during our sample period,
and non-traded-CDS firms as those that did not have CDS trading introduced during our sample period. The
sample is split between rating downgrades that occur in the presence of CDS trading (CDS= 1) and in the
absence of CDS trading (CDS = 0) on the underlying firm’s debts. We report the year-by-year distribution
of credit rating downgrades. Count represents the number of rating downgrades. Size represents the mean of
the cardinal value of the new rating minus the cardinal value of the old rating. Bond ratings are converted to
a cardinal scale measured on a 23-point scale (see Appendix IA-1 for the mapping).

Panel A: Traded-CDS and Panel B: Traded-CDS sample
non-Traded-CDS sample

Year CDS= 0 CDS= 1 CDS= 0 CDS= 1

Count Size Count Size Count Size Count Size

1996 14 1.36 7 1.14
1997 109 1.38 36 1.31
1998 160 1.61 50 1.42
1999 221 1.58 73 1.23
2000 310 1.59 103 1.44
2001 438 1.85 12 1.25 156 1.51 9 1.33
2002 369 1.72 55 1.31 162 1.50 42 1.33
2003 165 1.88 101 1.26 55 1.55 78 1.24
2004 87 1.56 92 1.32 22 1.55 74 1.26
2005 69 1.45 113 1.47 5 1.60 89 1.44
2006 78 1.22 162 1.59 5 1.00 139 1.53
2007 63 1.54 152 1.59 5 1.40 129 1.56
2008 48 1.38 174 1.37 143 1.36
2009 61 1.48 158 1.55 116 1.49
2010 39 1.41 60 1.20 36 1.17

Total 2231 1.64 1079 1.44 649 1.45 885 1.41
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Table IA-3: The distribution of bond rating downgrades across credit rating levels

We report results for two samples. We study 3,310 credit rating downgrades on taxable corporate bonds
issued by non-financial U.S. firms from January 1996 to December 2010. The sample in Panel A consists of
traded-CDS and non-traded-CDS firms. Whereas, Panel B summarizes rating downgrade observations on a
subsample of traded-CDS firms only. We define traded-CDS firms as those that had CDS trading introduced
during our sample period, and non-traded-CDS firms as those that did not have CDS trading introduced
during our sample period. The sample is split between rating downgrades that occur in the presence of CDS
trading (CDS= 1) and in the absence of CDS trading (CDS = 0) on the underlying firm’s debts. We report
distribution of rating downgrades with respect to the firm’s cardinal rating scale before it was downgraded
(i.e., previous rating). Count represents the number of rating downgrades. Bond ratings are converted to a
cardinal scale measured on a 23-point scale (see Appendix IA-1 for the mapping).

Panel A: Traded-CDS and Panel B: Traded-CDS sample
non-Traded-CDS sample

Previous rating CDS=0 CDS=1 %CDS=1 CDS=0 CDS=1 %CDS=1
Count Count Count Count

(1) (2) (3) (4) (5) (6)

Investment grade: AAA to A
1 8 7 46.67% 6 0 0.00%
2 7 3 30.00% 0 0 n.a.
3 33 17 34.00% 16 10 38.46%
4 66 22 25.00% 39 15 27.78%
5 114 64 35.96% 57 46 44.66%
6 158 89 36.03% 77 71 47.97%
7 203 96 32.11% 99 79 44.38%

Bordering Investment–Speculative grade: BBB
8 204 142 41.04% 90 105 53.85%
9 220 161 42.26% 85 128 60.09%
10 208 132 38.82% 60 105 63.64%

Speculative grade: BB to C
11 110 78 41.49% 24 66 73.33%
12 126 61 32.62% 38 53 58.24%
13 114 61 34.86% 22 56 71.79%
14 143 40 21.86% 24 33 57.89%
15 127 30 19.11% 18 27 60.00%
16 143 32 18.29% 10 25 71.43%
17 96 22 18.64% 11 20 64.52%
18 62 13 17.33% 2 11 84.62%
19 44 7 13.73% 1 5 83.33%
20 24 2 7.69% 0 0 n.a.
21 21 0.00% 0 0 n.a.

Total 2231 1079 32.60% 679 855 55.74%
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Table IA-4: Mean and median of observable factors for CDS and non-CDS observations

This table presents the mean and median of the observable factors for CDS and non-CDS observations. Median values
are presented in square brackets. *, **, and *** indicate statistical significance of the t-statistic that tests the di↵erence
between the means of CDS and non-CDS firms at the 10%, 5%, and 1% levels, respectively.

CDS=1 CDS=0 Di↵

Rating-related factors

Rating 9.517 10.722 -1.205***
[9.000] [10.000] [-1.000]

Downgrade notches 1.442 1.642 -0.200***
[1.000] [1.000] [0.000]

Earnings Ann Related (%) 0.089 0.064 0.025**
[0.000] [0.000] [0.000]

Days since rating change 48.367 47.625 0.742
[60.000] [60.000] [0.000]

Firm-related factors

Sales ($ Bil) 4.876 1.693 3.183***
[2.312] [0.624] [1.688]

Profitability 0.075 -0.015 0.090***
[0.068] [0.058] [0.011]

Leverage 0.688 0.715 -0.027***
[0.678] [0.698] [-0.020]

Mkt-to-Book 2.177 1.749 0.428***
[1.491] [1.145] [0.346]

Avg Volatility 0.031 0.044 -0.013***
[0.022] [0.032] [-0.010]

Avg Trading Volume 1.251 0.568 0.683***
[0.587] [0.128] [0.460]

Avg Return -0.020 -0.053 0.033***
[-0.005] [-0.025] [0.020]

CDS trading-related factors

Analyst Coverage (#) 9.146 6.892 2.254***
[9.000] [5.000] [4.000]

Analyst Dispersion 3.835 2.064 1.771
[4.308] [2.542] [1.766]

Institutional Ownership (%) 0.764 0.618 0.146***
[0.779] [0.631] [0.148]

Stock Illiquidity 0.027 0.111 -0.084***
[0.015] [0.047] [-0.032]

Bond Illiquidity 10.353 7.467 2.886***
[8.000] [5.000] [3.000]

Bond Hedging Demand ($ Mil) 4.895 2.044 2.851***
[3.075] [0.925] [2.150]

Contract-related factors

Loan Facilities 20.031 19.145 0.885
[12.000] [8.000] [4.000]

Performance Pricing (PP) Covenants 9.608 6.391 3.217***
[6.000] [3.000] [3.000]

Rating-based PP Covenants 7.977 4.368 3.609***
[4.000] [0.000] [4.000]
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Table IA-5: CARs to credit rating downgrades: Variations absorbed by fixed-e↵ects

The dependent variable is the cumulative adjusted stock return (CAR) calculated over the 3-day window around rating
downgrade announcement days using the market model. The regression results are estimated on sample of traded-CDS
firms from January 1996 to December 2010. dCDS is an indicator variable equal to 1 if the firm has CDS contracts
traded on its debt, and 0 otherwise. Control variables are defined in Appendix A. Robust t-statistics clustered at the
firm-level are reported in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively.

Depvar: CAR (1) (2) (3) (4) (5) (6)

dCDS 1.78** 2.15*** 2.09** 2.16*** 2.04*** 2.54***
(2.35) (3.14) (2.26) (3.13) (3.08) (3.43)

Rating-level controls

Days Since Last Rating (log) 0.08 0.05 -0.02 0.06 -0.04 -0.05
(0.35) (0.20) (-0.08) (0.27) (-0.15) (-0.20)

Earnings Ann Related -1.06 -0.98 -1.05 -0.93 -1.01 -0.97
(-0.94) (-0.86) (-0.85) (-0.81) (-0.91) (-0.84)

Firm-level controls

Sales (log) 0.11 0.12 0.07 0.12 0.29 -0.24
(0.38) (0.39) (0.20) (0.38) (0.67) (-0.72)

Profitability 1.70 1.44 1.57 1.43 1.21 0.90
(1.54) (1.28) (1.18) (1.28) (1.07) (0.84)

Leverage -1.37 -0.27 0.11 -0.32 0.97 1.70
(-0.66) (-0.13) (0.05) (-0.16) (0.43) (0.79)

Mkt-to-Book 0.21*** 0.18** 0.18** 0.19** 0.15* 0.03
(3.11) (2.42) (2.09) (2.48) (1.75) (0.34)

Avg Volatility (log) -0.80 -0.58 -0.33 -0.58 -0.66 -0.76
(-1.40) (-0.86) (-0.28) (-0.88) (-0.99) (-1.21)

Avg Trading Volume (log) -0.54 -0.57 -0.77** -0.58 -0.47 -0.22
(-1.39) (-1.57) (-2.06) (-1.59) (-1.12) (-0.52)

Avg Return 8.55*** 8.55*** 6.30* 8.60*** 8.39*** 8.49***
(3.01) (3.04) (1.93) (3.04) (3.13) (3.38)

CDS-trading controls

Analyst Coverage (log) 0.43 0.62 0.42 0.28 0.43
(0.65) (1.15) (0.63) (0.40) (0.83)

Analyst Dispersion 0.00 0.00 0.00 0.00 0.00
(0.79) (0.64) (0.77) (0.96) (0.80)

Institutional Ownership -0.32 0.04 -0.33 -1.10* 0.06
(-0.56) (0.07) (-0.57) (-1.67) (0.11)

Stock Illiquidity -9.83 -17.56 -10.02 -11.43 4.15
(-0.74) (-1.40) (-0.75) (-0.87) (0.30)

Bond Illiquidity -0.44 -0.49 -0.42 -0.59 -0.45
(-0.97) (-1.08) (-0.93) (-1.28) (-0.95)

Bond Hedging Demand (log) -0.61 -0.55 -0.59 -0.41 -0.59
(-1.40) (-1.21) (-1.37) (-0.91) (-1.33)

Year-month FE X
Rating-agency FE X
Industry FE X
Prev-rating⇥DNG-notches FE X

N 1527 1527 1527 1527 1527 1527

Adj. R2 0.053 0.053 0.056 0.053 0.062 0.081

Mean CDS=0 CAR (%) �2.85 �2.85 �2.85 �2.85 �2.85 �2.85
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Table IA-6: . CARs around credit rating downgrades: Alternative CAR benchmarks

This table presents regression results of firms’ stock price reaction to their bond rating downgrades on firms
that had CDS trading introduced during our sample period (traded-CDS firms). The dependent variable CAR
is calculated over the 3-day window around rating downgrade announcement days using the market model.
The sample consists of rating downgrades by S&P, Moodys, and Fitch from 1996–2010. dCDS is an indicator
variable equal to 1 if the firm has CDS contracts traded on its debt, and 0 otherwise. Control variables are
defined in Appendix A. Robust t-statistics clustered at the firm-level are reported in parentheses. *, **, and
*** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Fama-French 3-factor adjusted CARs

Depvar: FF-adjusted CAR (1) (2) (3)

dCDS 1.94*** 1.81* 2.06**
(3.19) (1.84) (2.01)

Industry FE X X X
Rating-agency FE X X X
Prev-rating⇥DNG-notches FE X X X
Firm-month FE X X X
Rating-level controls X X
Firm-level controls X X
CDS-trading controls X

N 1527 1527 1527
Adj. R2 0.064 0.090 0.089

Mean CDS=0 CAR (%) �2.75 �2.75 �2.75

Panel B: Standardized CARs

Depvar: Standardized CAR (1) (2) (3)

dCDS 0.30** 0.43* 0.44*
(2.14) (1.84) (1.79)

Industry FE X X X
Rating-agency FE X X X
Prev-rating⇥DNG-notches FE X X X
Firm-month FE X X X
Rating-level controls X X
Firm-level controls X X
CDS-trading controls X

N 1527 1527 1527
Adj. R2 0.029 0.059 0.057

Mean CDS=0 Standardized CAR (%) �0.50 �0.50 �0.50
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Table IA-7: CARs around rating downgrades: 2001–2007

This table presents regression results of firms’ stock price reaction to their bond rating downgrades similar to
Table II in the main paper, but with the shorter sample period over 2001–2007. The sample period starts in
2001, which is after the implementation of Regulation Fair Disclosure (Reg FD), and ends in 2007 at the start
of the sub-prime crisis. The dependent variable is cumulative adjusted stock return (CAR) calculated over the
3-day window around rating downgrade announcement days using the market model. dCDS is an indicator
variable equal to 1 if the firm has CDS contracts traded on its debt, and 0 otherwise. In each panel, Columns
(1)–(4) report results obtained using yearly balanced time-windows [�Y,+Y] around the initiation of CDS
trading of each firm, where Y is in year(s). In Column (5), we report results without restricting observations to
a specific time-window around CDS introductions. All fixed-e↵ects and control variables are included. Control
variables are identical to those shown in Table I and are defined in Appendix A. Robust t-statistics clustered
at the firm-level are reported in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%,
and 1% levels, respectively.

Downgrades within the specified window around CDS introductions

[�1,+1] [�2,+2] [�3,+3] [�4,+4] All

Depvar: CAR (1) (2) (3) (4) (5)

dCDS 3.65** 3.24** 3.10*** 2.67** 2.49**
(2.37) (2.57) (2.69) (2.43) (2.38)

Firm-level controls X X X X X
Rating-level control X X X X X
CDS-trading controls X X X X X
Industry FE X X X X X
Rating-agency FE X X X X X
Prev-rating⇥DNG-notches FE X X X X X
Year-month FE X X X X X

N 413 626 791 888 963

Adj. R2 0.123 0.146 0.137 0.133 0.174

Avg CDS=0 CAR �2.74 �3.53 �3.24 �3.37 �3.70
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Table IA-8: The propensity score matched sample

This table presents the matched sample diagnostics. All variables are defined in Appendix A. Panel A shows the probit
model used in the propensity score matching. The first column in Panel A (Before matching) reports results estimated
using the full sample for which data are available. The second column in Panel A (After matching) reports results
estimated on a sample of traded-CDS firms and their propensity-score matched non-traded-CDS firms. Firms that had
CDS contracts introduced during our sample period (1996-2010) are identified as the treatment group, i.e. traded-CDS
firms. Firms in the control group that we use in the matching are those that did not have CDS contracts introduced
during our sample period , i.e. non-traded-CDS firms. *, **, and *** indicate statistical confidence greater than 10%,
5%, and 1%, respectively. Panel B reports industry distributions (Fama-French 12 classification) for the treatment
firms and the matched control firms.

Panel A: Propensity score matched sample

Before matching After matching

Sales (log) 0.77*** 0.98***
(20.20) (5.46)

Profitability -0.51** 0.20
(-2.23) (0.16)

Leverage 1.66*** 1.27*
(9.31) (1.68)

Market-to-Book -0.02** 0.00
(-2.35) (0.06)

Rating Scale (log) -0.09 -0.23*
(-0.47) (-1.80)

Avg Return -0.50* 1.32
(-1.73) (1.00)

Avg Volatility (log) 0.06 0.56
(0.76) (1.63)

Avg Trading Volume (log) 0.18*** 0.09
(4.82) (0.52)

Analyst Coverage (log) 0.15*** 0.26
(3.29) (1.36)

Analyst Dispersion 0.00** -0.00
(2.06) (-0.32)

Institutional Ownership 0.13 0.37
(1.45) (1.10)

Stock Illiquidity -2.61** -4.51
(-2.45) (-0.64)

Bond Illiquidity 1.05*** 1.06***
(27.70) (6.31)

Bond Debt Outstanding (log) 0.88*** 1.19***
(22.13) (7.01)

Industry FE X X
Year–Qtr FE X X
Rating Quality FE X X

N 15613 986
Pseudo R2 0.50 0.49

Panel B: Industry distribution of firms in the matched sample

FamaFrench 12 Industry Classifications Treatment Sample (%) Control Sample (%)

(1) Consumer Non-durables 7.12 7.53
(2) Consumer Durables 2.91 2.69
(3) Manufacturing 14.89 19.35
(4) Energy, Oil, Gas, and Coal Extraction 7.44 9.14
(5) Chemicals and Allied Products 6.15 5.38
(6) Business Equipment 7.44 9.68
(7) Telecommunciations 6.47 6.45
(8) Utilities 11.97 11.29
(9) Wholesale, Retail, and Services 13.92 8.06
(10) Healthcare 6.47 4.30
(12) Others 15.21 16.13
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Table IA-9: Controlling for time-varying industry-level shocks

This table shows robustness for Table III in the main paper. In this table we control for time-varying industry-level
shocks by including Industry⇥Year fixed e↵ects in Panel A, and Industry⇥Year-month fixed e↵ects in Panel B.The
dependent variable is CAR calculated over the 3-day window around the date of rating downgrade announcement.
We match treated firms with control firms based on their propensity score of having CDS trading. The table reports
di↵erence-in-di↵erence regression results for the matched treatment-control sample. dCDS is an indicator equal to 1 if
the firm has CDS contracts traded at the time of rating downgrade, and 0 otherwise. dTreated is an indicator equal to 1
if the firm is in the treatment group, and 0 otherwise. In each column, we estimate the regression model on a subsample
of rating downgrade observations that occur within the window [�Y,+Y] around the initiation of CDS trading, where
Y is in year(s). All fixed-e↵ects and control variables reported at the bottom are included in Panel A and Panel B. All
control variables are defined in Appendix A. Robust t-statistics clustered at the firm-level are reported in parentheses.
*, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.

Downgrades within the specified window around CDS introductions

[�1,+1] [�2,+2] [�3,+3] [�4,+4] [�5,+5] All

Depvar: CAR (1) (2) (3) (4) (5) (6)

Panel A: Industry⇥Year FE

dTreated⇥dCDS 2.37* 2.47** 2.12** 2.39** 2.52*** 2.27**
(1.73) (2.16) (1.97) (2.32) (2.66) (2.47)

dCDS 0.05 -0.08 -0.15 -0.32 -0.40 -0.13
(0.09) (-0.13) (-0.25) (-0.57) (-0.70) (-0.24)

dTreated 0.44 2.89 1.81 0.48 0.11 0.09
(0.30) (1.63) (1.29) (0.46) (0.11) (0.10)

N 1269 2148 2928 3575 4050 4719

Adj. R2 0.365 0.307 0.297 0.288 0.280 0.284

Panel B: Industry⇥Year-month FE

dTreated⇥dCDS 1.38 2.30 2.59** 3.86*** 4.18*** 4.23***
(0.89) (1.62) (2.06) (3.07) (3.41) (3.36)

dCDS -0.26 -0.37 -0.70* -0.83** -0.86** -0.70*
(-0.71) (-0.94) (-1.76) (-2.01) (-2.06) (-1.78)

dTreated 0.06 2.53 1.46 0.18 -0.19 -0.87
(0.04) (1.46) (0.98) (0.15) (-0.17) (-0.79)

N 1269 2148 2928 3575 4050 4719

Adj. R2 0.660 0.620 0.622 0.586 0.580 0.582

Rating-agency FE X X X X X X
Prev-rating⇥DNG-notches FE X X X X X X
Rating-level controls X X X X X X
Firm-level controls X X X X X X
CDS-trading controls X X X X X X
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Table IA-10: Placebo test: CARs to credit rating downgrades in the absence of CDS trading

This table conducts a placebo test to compare the market reaction to credit rating downgrade between CDS and non-
CDS firms in the absence of CDS trading. Panel A uses the matched sample of CDS and non-CDS firms. In Panel B
we classify firms in the 1996–2000 sample period, which is the period before the initiation of any CDS trading in our
sample, as CDS and non-CDS firms based on the estimated prediction model for CDS trading as outlined in Section 4.3
and Section B.3. The cut-o↵s in Panel B represent the thresholds for the propensity score of CDS trading above which
a firm in the 1996–2000 period is classified as a CDS firm. That is, for such firm-downgrade observations the indicator
variable dCDS is set to 1. Firms below the cut-o↵s are classified as non-CDS firms. That is, for such firm-downgrade
observations the indicator variable dCDS is set to 0. The dependent variable is the cumulative abnormal stock return
(CAR) calculated over the 3-day window around the date of rating downgrade announcement. Control variables are
defined in Appendix A. Robust t-statistics clustered at the firm-level are reported in parentheses. *, **, and ***
indicate statistical significance at the 10%, 5%, and 1% levels, respectively.

Panel A: CARs in the absence of CDS trading

Pre-CDS Pre-2001

Depvar: CAR (1) (2)

dCDS (placebo) 1.08 0.40
(1.20) (0.30)

N 2726 1035
Adj. R2 0.359 0.387

Industry FE X X
Rating-agency FE X X
Prev-rating⇥DNG-notches FE X X
Year-month FE X X
Rating-level controls X X
Firm-level controls X X
CDS-trading controls X X

Panel B: Predicted (placebo) CDS trading in non-CDS trading period

Cut-o↵ = 0.25 Cut-o↵ = 0.50 Cut-o↵ = 0.75

Depvar: CAR (1) (2) (3)

dCDS (placebo) 0.76 -1.48 -1.82
(0.47) (-1.06) (-1.12)

N 614 614 614
Adj. R2 0.194 0.195 0.195

Industry FE X X X
Rating-agency FE X X X
Prev-rating⇥DNG-notches FE X X X
Year-month FE X X X
Rating-level controls X X X
Firm-level controls X X X
CDS-trading controls X X X
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Table IA-11: First-stage regression using aggregate CDS notional as instrument

This table presents the first-stage regression results for the IV/2SLS regression in Table IV. We instrument the dCDS

indicator variable with the aggregate log CDS notional amount traded in the economy. Columns (1)–(5) report results
for rating downgrade observations that occur within a fixed window [�Y,+Y] around the CDS introduction of each
firm, where Y is in year(s). Column (6) reports results for all firms in the Traded-CDS sample. All control variables
are defined in Appendix A. Robust t-statistics clustered at the firm-level are reported in parentheses. *, **, and ***
indicate statistical significance at the 10%, 5%, and 1% levels, respectively.

Downgrades within yearly windows around CDS introduction

(�1,+1) (�2,+2) (�3,+3) (�4,+4) (�5,+5) All

Depvar: dCDS (1) (2) (3) (4) (5) (6)

CDS Notional (log) 0.27*** 0.26*** 0.22*** 0.22*** 0.21*** 0.21***
(6.49) (9.97) (12.04) (15.93) (16.37) (17.19)

Rating-level controls

Earnings Ann Related �0.03 �0.01 0.01 0.01 0.00 �0.01
(�0.54) (�0.16) (0.36) (0.20) (0.14) (�0.32)

Days Since Last Rating (log) 0.01 0.00 �0.00 �0.00 �0.00 0.00
(0.70) (0.21) (�0.06) (�0.19) (�0.21) (0.01)

Firm-level controls

Sales (log) 0.07* 0.06** 0.05* 0.04* 0.04 0.03
(1.68) (2.04) (1.84) (1.70) (1.58) (1.64)

Profitability 0.06 0.10* 0.12** 0.09* 0.08 0.08*
(0.68) (1.77) (2.42) (1.90) (1.56) (1.68)

Leverage 0.31 0.28* 0.28* 0.21 0.15 0.12
(1.33) (1.71) (1.91) (1.64) (1.28) (1.13)

Mkt-to-Book �0.01 �0.02 �0.02** �0.01* �0.01 �0.01
(�0.56) (�1.41) (�2.35) (�1.97) (�1.37) (�1.08)

Avg Volatility (log) 0.12** 0.00 �0.04 �0.03 �0.01 �0.01
(2.24) (0.02) (�1.29) (�1.02) (�0.37) (�0.42)

Avg Trading Volume (log) �0.01 0.02 0.03 0.02 0.01 0.00
(�0.28) (0.74) (1.06) (0.96) (0.26) (0.16)

Avg Return 0.44** 0.26*** 0.22*** 0.16** 0.11* 0.07
(2.47) (2.66) (2.81) (2.41) (1.93) (1.34)

CDS-trading controls

Analyst Coverage (log) �0.01 �0.04 �0.03 �0.03 �0.02 �0.02
(�0.31) (�1.10) (�1.05) (�1.56) (�0.99) (�1.04)

Analyst Dispersion 0.00 �0.00 �0.00 �0.00 �0.00 �0.00
(0.40) (�0.65) (�1.35) (�0.87) (�0.49) (�0.62)

Institutional Ownership 0.08 0.03 0.02 0.04 0.04 0.04
(1.29) (0.89) (0.55) (1.05) (1.08) (1.12)

Stock Illiquidity �3.70*** �2.04** �0.85 �0.52 �0.33 0.02
(�2.67) (�2.05) (�0.99) (�0.83) (�0.89) (0.05)

Bond Illiquidity 0.16*** 0.12*** 0.10*** 0.10*** 0.10*** 0.10***
(3.81) (4.49) (3.95) (4.00) (4.01) (3.99)

Bond Hedging Demand (log) 0.05 0.06* 0.04 0.03 0.04* 0.04*
(1.10) (1.67) (1.35) (1.35) (1.70) (1.79)

Macro controls

SLO Survey �0.79*** �0.65*** �0.60*** �0.48*** �0.47*** �0.42***
(�4.48) (�4.94) (�5.37) (�5.51) (�6.08) (�6.34)

Baa-Aaa spread �0.09 �0.06 �0.03 0.04 0.07* 0.03
(�0.76) (�0.80) (�0.48) (0.97) (1.71) (0.70)

VIX 0.02*** 0.02*** 0.01*** 0.01*** 0.01*** 0.01***
(3.06) (3.80) (4.08) (3.33) (2.94) (2.86)

Industry FE X X X X X X
Rating-type FE X X X X X X
Prev-rating⇥DNG-notches FE X X X X X X

N 437 657 823 991 1134 1261
Adj. R2 0.477 0.588 0.628 0.646 0.651 0.665
F-stat (excl) 42.12 99.47 144.88 253.68 267.94 295.49
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Table IA-12: Instrumented CDS: Placebo Tests

This table presents a placebo test for the instrumental variable that we use in the IV/2SLS regression analysis;
see Table IV. The dependent variable is CAR calculated over the 3-day window around the date of rating
downgrade announcement. We report regression results where the independent variable of interests is the
aggregate log CDS notional traded in the economy, which is the instrumental variable that we use. Column
(1) reports results for the Traded-CDS sample, which consists of firms that had CDS trading introduced
during the sample period. Column (2) reports results for the non-Traded-CDS sample, which consists of
firms that did not have CDS trading introduced during the sample period. All specifications include Industry
FE, Rating-type FE, Prev-rating⇥DNG-notches FE, Rating-level controls, Firm-level controls, CDS-trading
controls, and Macro controls. These variables are defined in Appendix A. Robust t-statistics clustered at the
firm-level are reported in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1%
levels, respectively.

Traded-CDS sample non-Traded-CDS sample

Depvar: CAR (1) (2)

CDS Notional (log) 0.81*** 0.71
(2.75) (1.47)

Industry FE X X
Rating-type FE X X
Prev-rating⇥DNG-notches FE X X
Macro controls X X
Rating-level controls X X
Firm-level controls X X
CDS-trading controls X X

Nob. 1261 934
Adj. R2 0.081 0.264
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Table IA-13: Instrumented CDS (Forex Derivatives Hedging): IV Regression

The dependent variable is CAR calculated over the 3-day window around the date of rating downgrade announcement.
The sample consists of firms that have CDS traded at some point during our sample period (traded-CDS firms). We
estimate the two-stage-least-squares (2SLS) model with the instrumental variable (IV) for dCDS. In the first stage,
we instrument the dCDS variable using the amount of foreign exchange (forex) derivatives usage for hedging purposes
by banks that have a lending relationship with the firm. The construction of this instrument has been extensively
described in Saretto and Tookes (2013), and Subrahmanyam, Tang, and Wang (2014). In each column, we estimate
the IV regression model on a subsample of rating downgrade observations that occur within a fixed window [�Y,+Y]
around the initiation of CDS trading on each traded-CDS firm, where Y is in year(s). Each column also reports the
univariate mean of CARs to credit rating downgrades in the absence of CDS trading for its sample (see “Mean CDS=0
CAR %”). All control variables are defined in Appendix A. The first-stage coe�cient estimate of the dCDS variable
on the instrument, as well the F-statistic test for the exclusion of the instrument are reported at the bottom of each
column. Robust t-statistics clustered at the firm-level are reported in parentheses. *, **, and *** indicate statistical
significance at the 10%, 5%, and 1% levels, respectively.

Downgrades within the specified window around CDS introductions

[�1,+1] [�2,+2] [�3,+3] [�4,+4] [�5,+5] All

Depvar: CAR (1) (2) (3) (4) (5) (6)

Instrumented dCDS 7.35** 9.88** 6.90*** 5.52*** 5.45*** 4.67***
(2.35) (3.05) (2.77) (2.71) (2.90) (2.59)

N 388 576 709 846 955 1074
Adj. R2 0.092 0.085 0.095 0.070 0.068 0.055

Avg CDS=0 CAR (%) �3.10 �3.62 �3.49 �3.55 �3.61 �3.73

1st Stg Coe↵ 0.853 0.952 1.011 1.103 1.106 1.095
F-stat (excl) 17.56 40.95 63.10 126.17 267.94 295.49

Industry FE X X X X X X
Rating-agency FE X X X X X X
Prev-rating⇥DNG-notches FE X X X X X X
Macro controls X X X X X X
Rating-level controls X X X X X X
Firm-level controls X X X X X X
CDS-trading controls X X X X X X
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Table IA-14: CARs to credit rating downgrades: Traded- and non-traded-CDS firms

The dependent variable is the cumulative adjusted stock return (CAR) calculated over the 3-day window around the
date of rating downgrade announcement. The sample consists of traded-CDS and non-traded-CDS firms. dCDS is an
indicator equal to 1 if the firm has CDS contracts traded at the time of rating downgrade, 0 otherwise. dTradedCDS is
an indicator equal to 1 if the firm is a traded-CDS firm, and 0 otherwise. Control variables are defined in Appendix A.
Robust t-statistics clustered at the firm-level are reported in parentheses. *, **, and *** indicate statistical significance
at the 10%, 5%, and 1% levels, respectively.

Traded-CDS and Non-Traded-CDS firms

Depvar: CAR (1) (2) (3)

dCDS 1.95*** 2.12*** 2.18***
(3.33) (3.03) (3.19)

dTradedCDS �0.34 0.26 0.41
(�0.51) (0.38) (0.58)

Rating-level controls

Days Since Last Rating (log) 0.11 0.10
(0.46) (0.40)

Earnings Ann Related �0.48 �0.51
(�0.49) (�0.52)

Firm-level controls

Sales (log) 0.13 0.30
(0.37) (0.79)

Profitability 1.00 0.95
(0.86) (0.81)

Leverage �0.89 �0.41
(�0.48) (�0.22)

Mkt-to-Book 0.09 0.08
(1.12) (1.00)

Avg Volatility (log) �0.55 �0.80
(�0.78) (�1.14)

Avg Trading Volume (log) �0.61** �0.30
(�2.03) (�0.93)

Avg Return 7.05*** 7.06***
(4.34) (4.35)

Analyst Coverage (log) 0.11
(0.24)

CDS-trading controls

Analyst Dispersion 0.01*
(1.94)

Institutional Ownership �0.02
(�0.03)

Stock Illiquidity 1.98
(0.78)

Bond Illiquidity �0.60
(�1.60)

Bond Hedging Demand (log) �0.59
(�1.58)

Macro controls

SLO Survey �1.83 �1.68
(�1.40) (�1.29)

Baa-Aaa Spread �0.38 �0.48
(�0.45) (�0.57)

VIX 0.09 0.09
(1.51) (1.57)

Industry FE X X X
Rating-type FE X X X
Prev-rating⇥DNG-notches FE X X X

N 3310 3310 3310
Adj. R2 0.174 0.192 0.193

Mean CDS=0 CAR (%) �4.41 �4.41 �4.41
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Table IA-15: Heterogeneous e↵ects of CDS trading on CARs to downgrades: Traded-CDS

sample

This table is similar to Table V, but it is estimated for the subsample of Traded-CDS firms. The table presents regression
results for the heterogeneous e↵ects of CDS trading on firms’ stock price reaction to their bond rating downgrades for
the Traded-CDS firms.

Panel A: Heterogeneous e↵ects of CDS trading across credit rating categories

Grouping variable:

Depvar: CAR Previous rating before the downgrade

dCDS (High: AAA–A) 1.37
(1.50)

dCDS (Medium: BBB) 4.57***
(3.02)

dCDS (Low: BB & lower) 1.14
(0.55)

� dCDS (Medium � High) 3.20*
(1.87)

� dCDS (Medium � Low) 3.43
(1.24)

N 1527
Adj. R2 0.110

Mean CDS=0 CAR (%) (High) -0.74
Mean CDS=0 CAR (%) (Medium) -5.26
Mean CDS=0 CAR (%) (Low) -3.17

Panel B: Heterogeneous e↵ects of CDS based on contractual dependence on ratings

Grouping variable:

Rating PP covenants Accounting PP covenants Active bank loan facilities

Depvar: CAR (1) (2) (3)

dCDS (High) 3.90*** 3.20 3.61***
(3.44) (1.65) (3.48)

dCDS (Low) 2.22 2.71*** -0.34
(1.42) (2.74) (-0.21)

� dCDS (High � Low) 1.68 0.50 3.94**
(0.85) (0.23) (1.97)

N 1127 1127 1527
Adj. R2 0.072 0.072 0.091

Mean CDS=0 CAR (%) (High) -4.29 -2.58 -3.63
Mean CDS=0 CAR (%) (Low) -2.18 -3.36 -1.39
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Table IA-15: Heterogeneous e↵ects of CDS trading on CARs to downgrades: Traded-CDS

sample (continued)

Panel C: Heterogeneous e↵ects of CDS based on credit market tightness

Grouping variable:

Baa-Aaa credit spread Senior loan o�cer survey

Depvar: CAR (1) (2)

dCDS (High) 3.70*** 2.85***
(3.51) (2.95)

dCDS (Low) 1.58 2.02**
(1.55) (2.37)

� dCDS (High � Low) 2.12 0.82
(1.53) (0.66)

N 1527 1527
Adj. R2 0.096 0.087

Mean CDS=0 CAR (%) (High) -4.28 -3.27
Mean CDS=0 CAR (%) (Low) -1.99 -0.73

Panel D: Heterogeneous e↵ects of CDS based on pre-downgrade CDS-trading activities

Grouping variable

%�CDS StdDev(%�CDS) No. dealer quotes

Depvar: CAR (1) (2) (3)

dCDS (high) 2.19** 2.76*** 2.70***
(2.46) (2.93) (3.25)

dCDS (low) 1.97** 1.50** 1.61*
(2.56) (2.04) (1.88)

� dCDS (High � Low) 0.22 1.26* 1.10
(0.32) (1.72) (1.48)

N 1527 1527 1527
Adj. R2 0.087 0.089 0.088

Mean CDS=0 CAR (%) -2.85 -2.85 -2.85
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Table IA-16: CDS trading and firms’ financing decision: The role of regulatory and contractual

dependence on credit ratings

We estimate a linear probability model similar to that in Panel B of Table VI, but by grouping observations based the
contractual and regulatory dependence of firms on credit ratings at the time of their credit rating downgrades. We
estimate the probability of large debt reduction from the four quarters before to the four quarters after the firm is
downgraded. The quarter of the rating downgrade announcement is excluded. The dependent variable is a quarterly
indicator that is equal to 1 if the firm reduces its debt by greater than 1.25% relative to the lagged total assets, and 0
otherwise. Specifically, we estimate the following linear probability model:

(Large Debt Red.)i,t =
NX

j=1

(!j)[�j dPostDNG⇥ dCDSi,t + � dPostDNGi,t + ↵j dCDSi,t + f(Xi,t)]

+ �R,�N + ⌘indus + "i,t,

where (!j) is an indicator function that is equal to 1 if the observation belongs to group j, and 0 otherwise. The
coe�cient estimate of interest is �j , which measures the e↵ect of CDS trading on the downgraded firm’s likelihood
of a large debt reduction for group j. All specifications include Industry FE, Prev-rating⇥DNG-notches FE, Firm-

level controls, and CDS-trading controls. These control variables are defined in Appendix A. Columns (1) and (2)
report results where observations are sorted based on the number of rating-based performance pricing (PP) covenants
and accounting-based PP covenants, respectively. Column (3) reports results sorted by on the number of active loan
facilities. For each credit rating level, we sort observations into above-the-median (high) and below-the-median (low)
groups. Robust t-statistics clustered at the firm level are reported in parentheses. *, **, and *** indicate statistical
significance at the 10%, 5%, and 1% levels, respectively.

Depvar: Indicator variable= 1 if observing large debt reduction

(1) (2) (3)

Grouping observations by: Rating PP covenants Accounting PP covanents Active loan facilities

Above-the-median group (high)

dPostDNG 0.074*** 0.047* 0.076***
(3.03) (1.89) (4.10)

dPostDNG⇥dCDS �0.070* �0.033 �0.058*
(�1.82) (�0.60) (�1.96)

dCDS 0.033 �0.030 0.037
(1.13) (�0.63) (1.61)

Below-the-median group (low)

dPostDNG 0.057** 0.063*** 0.049***
(2.56) (2.76) (3.18)

dPostDNG⇥dCDS �0.035 �0.040 �0.018
(�0.94) (�1.07) (�0.67)

dCDS �0.014 �0.015 �0.009
(�0.46) (�0.46) (�0.35)

Industry FE X X X
Prev-rating⇥DNG-notches FE X X X
CDS-trading controls X X X
Firm-level controls X X X

N 6687 5242 12515
Adj. R2 0.038 0.038 0.036
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Table IA-17: CDS trading and firms’ financing cost: The role of regulatory and contractual

dependence on credit ratings

We estimate a linear regression model similar to that in Panel A of Table VII, but by grouping observations based the
contractual and regulatory dependence of firms on credit ratings at the time of their credit rating downgrades. This
table presents estimation results for the change in the at-issuance loan spreads for firms over the four quarters before to
the four quarters after their credit rating downgrades. The quarter of the rating-downgrade announcement is excluded.
We use the all-in-drawn spread obtained from Dealscan, which is the sum of the spread of loand facility over LIBOR
and any annual fees paid to the lender group. Specifically, for a rating downgrade on firm i and time t, we estimate
the following linear regression model:

log(spread)i,t =
NX

j=1

(!j)[�j dPostDNG⇥ dCDSi,t + � dPostDNGi,t + ↵j dCDSi,t + f(Xi,t)]

+ �R,�N + ⌘indus + "i,t,

where (!j) is an indicator function that is equal to 1 if the observation belongs to group j, and 0 otherwise. The
coe�cient estimate of interest is �j , which measures the e↵ect of CDS trading on the downgraded loan spreads for
group j. All specifications include Industry FE, Prev-rating⇥DNG-notches FE, Firm-level controls, and CDS-trading

controls. These control variables are defined in Appendix A. Columns (1) and (2) report results where observations are
sorted based on the number of rating-based performance pricing (PP) covenants and accounting-based PP covenants,
respectively. Column (3) reports results sorted by on the number of active loan facilities. For each credit rating level,
we sort observations into above-the-median (high) and below-the-median (low) groups. Robust t-statistics clustered
at the firm level are reported in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1%
levels, respectively.

Depvar: log(all-in drawn spread)

(1) (2) (3)

Grouping observations by: Rating PP covenants Accounting PP covanents Active loan facilities

Above-the-median group (high)

dPostDNG 0.310*** 0.110 0.280***
(4.64) (1.44) (5.42)

dPostDNGxdCDS �0.337*** �0.046 �0.212**
(�3.10) (�0.38) (�2.32)

dCDS 0.184* �0.021 0.105
(1.91) (�0.23) (1.44)

Below-the-median group (low)

dPostDNG 0.185*** 0.266*** 0.180***
(4.30) (6.64) (4.49)

dPostDNGxdCDS �0.040 �0.226*** �0.011
(�0.48) (�2.78) (�0.15)

dCDS 0.068 0.189** 0.097
(0.93) (2.49) (1.45)

Industry FE X X X
Prev-rating⇥DNG-notches FE X X X
CDS-trading controls X X X
Firm-level controls X X X

N 3136 3136 4003
Adj. R2 0.738 0.738 0.752
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Table IA-18: Long-Run Stock Returns After Rating Downgrades

This table presents Fama-Macbeth regression results for monthly long-run stock returns after credit rating
downgrades. The cross-sectional regression framework that we use follows that in Dichev and Piotroski (2001):

Returnt = �0 + �1dPostDNGt + �2dPostDNGt ⇥ dCDSt + �3dCDSt +Controls,

where Returnt is the firm’s monthly stock return. We examine the long-run stock returns of firms over four
horizons after their rating downgrade announcements. dPostDNG is the monthly indicator variable indicating
the period after which the firm has been downgraded. In each column, the indicator dPostDNG is set equal to
1 for the three-, six-, nine-, and twelve-month periods, respectively, after the firm has been downgraded, and
0 otherwise. dCDS is an indicator variable equal to 1 if the firm has CDS contracts traded on its debt, and 0
otherwise. All control variables are defined in Appendix A and are lagged by one month. Robust t-statistics
calculated using Newey-West standard errors are reported in parentheses. *, **, and *** indicate significance
at the 10%, 5%, and 1% confidence levels, respectively.

Dependent variable: Monthly stock returns

Post 3-month Post 6-month Post 9-month Post 12-month

(1) (2) (3) (4)

dPostDNG (a) �1.51** �1.11** �1.07*** �0.97***
(�2.46) (�2.33) (�2.62) (�2.65)

dPostDNG⇥dCDS (b) 0.71* 0.58** 0.40* 0.42*
(1.87) (2.12) (1.69) (1.88)

dCDS �0.33** �0.34** �0.33** �0.37**
(�2.07) (�2.17) (�2.07) (�2.28)

Market Value (log) 0.35*** 0.35*** 0.35*** 0.35***
(2.82) (2.83) (2.83) (2.83)

Book-to-market (log) �1.51*** �1.52*** �1.52*** �1.52***
(-12.62) (-12.64) (-12.65) (-12.68)

Turnover (log) 1.11*** 1.11*** 1.11*** 1.11***
(4.92) (4.91) (4.90) (4.89)

Momentum �1.84*** �1.84*** �1.84*** �1.83***
(-6.61) (-6.60) (-6.60) (-6.58)

Traded CDS �1.51*** �1.51*** �1.51*** �1.52***
(-5.44) (-5.44) (-5.45) (-5.50)

Coe�cient sum: (a) + (b) �0.80 �0.53 �0.68** �0.56*
(�1.50) (�1.42) (�2.10) (�1.80)

Industry fixed e↵ects X X X X
Prev-rating⇥DNG-notches FE X X X X
Rating-level controls X X X X

Observations 785,161 785,161 785,161 785,161
Avg. Adjusted R2 0.062 0.061 0.061 0.061
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Table IA-19: CDS trading and firms’ reliance on credit ratings: Net equity

This table is similar to Table VIII, but with the quarterly change in firm’s net equity issuance (net of new
equity issuance and reduction of existing equity) over lagged total assets as the dependent variable. The row
labeled “(a) +(b)” reports the sum of the coe�cients denoted by (a) and (b). Rating fixed-e↵ects correspond
to the average rating level of each firm-quarter observation in cardinal scale. Robust t-statistics clustered at
the firm-level are reported in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and
1% levels, respectively.

Depvar: � Equity /Total assets

(1) (2) (3) (4) (5)

dHiZone (a) 0.80*** 0.21 0.19 0.14 0.14
(5.31) (1.32) (1.20) (0.89) (0.77)

dHiZone⇥dCDS (b) 0.02 0.07 0.20 0.16 0.33
(0.08) (0.36) (0.94) (0.80) (1.41)

dCDS �0.65*** �0.38*** �0.48*** �0.52*** �0.61***
(�5.34) (�3.22) (�3.89) (�3.14) (�3.31)

(a) + (b) 0.82*** 0.29 0.39** 0.31* 0.47**
4.66 1.62 2.19 1.76 2.50

Industry⇥Rating FE X X X X
Firm controls X X X X
CDS-trading controls X X X
Year-Qtr FE X X
Firm FE X
Rating FE X

N 16467 16467 16467 16467 16443
Adj. R2 0.012 0.031 0.037 0.049 0.102
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Table IA-20: Information Flow Between the CDS and Stock Markets

This table reports results from the panel regression of daily stock returns on lagged CDS innovations, and
lagged stock returns under di↵erent credit-rating conditions. We estimate the following panel regression model:

Stock returnt = a+
5X

k=1

�
bk + bdk dPreDNGt

�
⇥ CDS innovationt�k

+
5X

k=1

�
ck + cdk dPreDNGt

�
⇥ Stock returnt�k + "t.

We surpress the firm-level notation above for brevity. Stock return at time t is calculated as the daily di↵erence
between the log of stock prices. CDS innovationt represents daily changes to CDS returns due to shock in the
credit markets that is not anticipated by the stock market at time t. We estimate CDS innovationt firm-by-firm
as the residual from the first-stage regression following Acharya and Johnson (2007). We interact lagged CDS
innovations and stock returns with the dummy variable dPreDNG that is equal to 1 on days [�90,�2] relative
to when the firm is downgraded, and 0 otherwise. We report results estimated using all eligible observations
consisting of 345 unique firms. Column (1) reports the baseline regression results where dPreDNGt = 0.
Column (2) reports results for the general regression model. Robust t-statistics clustered at the firm level
are reported in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% confidence levels,
respectively.

Dependent variable: Stock returnt

(1) (2)

Intercept 0.0004*** 0.0004***
(8.58) (8.72)

P5
k=1 CDS innovationt�k �0.0074* �0.0038

(�1.76) (�0.97)
P5

k=1 Stock returnt�k �0.0723*** �0.067***
(�4.41) (�4.65)

P5
k=1 dPreDNGt⇥CDS innovationt�k �0.0428**

(�2.12)
P5

k=1 dPreDNGt⇥Stock returnt�k �0.0306
(�0.48)

Observations 286777 286777
No. of clusters 345 345
Adjusted R2 0.17% 0.32%
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Table IA-21: CDS Contribution to Credit Price Discovery

We report coe�cient estimates from the Vector Error Correction Model (VECM), and Hasbrouck
measures of CDS spreads’ contribution to the credit price discovery process. The sample consists
of 210 reference entities for which the Johansen trace test statistics conclude that their daily
secondary bond yields and CDS spreads are cointegrated I(1) variables. Secondary bond yields
data are obtained from TRACE, which starts in July 2001. Our sample period ends in December
2010. We use daily CDS spreads with a 5-year. We follow the method in Blanco, Brennan, and
Marsh (2005) and estimate the constant 5-year maturity bond yield by interploating the daily
bond yields curve. Corporate bond spread is the di↵erence between the 5-year interpolated bond
yield and the 5-year treasury yield. The coe�cients �1 and �2 are estimates from the following
second-stage panel regression

�CDSi,t =�1Ei,t�1 +
X5

j=1
�1j�CDSi,t�j +

X5

j=1
�1j�CSi,t�j + "1i,t

�CSi,t =�2Ei,t�1 +
X5

j=1
�2j�CDSi,t�j +

X5

j=1
�2j�CSi,t�j + "2i,t,

where �CDSi,t, and �CSi,t are daily diferences in CDS and corporate bond spreads for firm
i between days t and t � 1. The error correction term, Ei,t�1, is obtained from the following
first-stage regression estimated firm-by-firm using all daily oberservations:

CDSi,t = ↵0i + ↵1iCSi,t + Ei,t.

The residual term, Ei,t, represents daily deviation to the long-run relationship between CDS and
corporate bond spreads. This table reports from the second-stage panel regression for the three
estimation samples. The first estimation sample uses all daily observations available. The second
estimation sample uses daily observations over a quarter-period prior to the firm’s credit rating
downgrades, i.e. [-90,-2] days relative to the event date. Similarly, the third estimation sample
uses daily observations over [-90,-2] days prior to the firm’s credit rating upgrades. Hasbrouck’s
measure provides upper and lower bounds to the price discovery contribution made in the CDS
market; see equation (IA.6). The coe�cients �1 and �2 measure the relationship between changes
in CDS and corporate bond spreads in relation to their cointegrated relationship. Robust t-
statistics are clustered at the firm level and reported in brackets beneath the �1 and �2 estimates.
Superscripts ***, **, * indicate significance at the 1, 5, and 10 percent levels, respectively.

Vector Error Correction Model (VECM)

Estimation sample Observations Coe�cient estimates Hasbrouck share of CDS market

�1 �2 Lower Mid Upper

(1) All observations 249306 �0.017** 0.033*** 0.8143 0.8327 0.8511
(�2.24) (3.85)

(2) Prior to downgrades 22529 �0.011 0.037*** 0.9001 0.9073 0.9145
(�1.20) (2.90)

(3) Prior to upgrades 12449 �0.024* 0.094 0.5074 0.5324 0.5574
(�1.90) (1.46)
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Figure IA-1: CDS-Implied Credit Ratings

We plot daily averaged CDS-implied ratings over the interval [�360, 180] days centered on the
rating change events. The left (right) panels plot results for downgrades (upgrades) for three ad-
jacent rating classes: A-BBB, BBB-BB, and BB-B. On each day, we classify firms into six rating
classes according to their CDS spread; see Table IA-1 in the Appendix for the mapping. The
CDS spread boundaries used to classify firms into rating classes are estimated non-parametrically
following the method in Breger, Goldberg, and Cheyette (2003) and Kou and Varotto (2008).
The plotted CDS-implied ratings are daily averaged values across rating–change events. The
y-axis in each panel indicates the credit rating classes. Higher credit rating classes imply higher
default probability. The x-axis indicates event days relative to the rating change date. In each
panel, the solid line plots the o�cial ratings issued by credit rating agencies, in the rating class
scale, while the dotted line plots average CDS-implied ratings.
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