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Abstract 

In this study, we investigate the dynamics behind informed investors’ trading decisions among 

European stock, options and credit default swap markets. This allows us to identify the predic-

tive explanatory power of the unique information contained in each market with respect to fu-

ture stock, CDS and option market movements. A lead-lag relation is found between the op-

tions and CDS market in which changes in equity options’ implied volatility are able to consis-

tently forecast changes in CDS spreads pointing out how the option market seems to play a 

special role in the price discovery process even in the presence of a very fast growing competi-

tive market like the CDS market. Moreover, in contrast to US results, the stock market is found 

to forecast changes in the other two markets suggesting that investors first prefer stock market 

involvement to exploit their information advantages and then move to CDS and option markets. 

Although this is the case, the CDS market seems to gain importance in the price discovery 

process as firms’ become more risky. 
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tive explanatory power of the unique information contained in each market with respect to fu-

ture stock, CDS and option market movements. A lead-lag relation is found between the op-

tions and CDS market in which changes in equity options’ implied volatility are able to consis-

tently forecast changes in CDS spreads pointing out how the option market seems to play a 

special role in the price discovery process even in the presence of a very fast growing competi-

tive market like the CDS market. Moreover, in contrast to US results, the stock market is found 

to forecast changes in the other two markets suggesting that investors first prefer stock market 

involvement to exploit their information advantages and then move to CDS and option markets. 

Although this is the case, the CDS market seems to gain importance in the price discovery 
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1. Introduction 

 

A relatively new stream in the literature tries to explore the connections between the 

different equity, options and credit derivatives markets with respect to informed traders 

investment decisions.  Acharya and Johnson (2005) study the phenomenon of insider 

trading in the credit derivatives markets. They find evidence of its existence especially 

when more banks are lending to an obligor. In fact, in case of an increase in credit risk, 

they show that credit default swap (CDS) spreads lead stock returns meaning that insid-

ers (in this case the lending institutions) tend to exploit their (insider) knowledge caus-

ing a significant incremental information revelation in the CDS market. Following this 

line of reasoning, Cao, Yu and Zhong (2009), hypothesize that “if informed/insider 

trading is the common underpinning of price discovery in the option and CDS markets, 

then we should expect a contemporaneous link between CDS spreads and option-

implied volatility (IV)”, considering that both CDS and options offer a low cost and ef-

fective protection against downside risk. Using a sample of 220 US firms over a three 

years time span (January 2001- January 2004), they find out that their results are con-

sistent with their main hypothesis “to the extent that option volume and open interest 

are commonly-used measures of option market liquidity, and lower-rated and more vo-

latile CDS obligors are associated with more informed/insider trading” (Cao et al., 

2009). Similar results can be found in a contemporaneous study by Consigli (2007) 

who although uses a different approach applying the so-called Merton model. The pre-

ference by informed traders of the option market over standard capital markets like 

stock or bond markets is also documented in previous studies such as Pan and Potesh-

man (2006) and Cao, Chen and Griffin (2005) which have examined the predictive 

power of option volume for future stock returns. In an earlier version of their paper, 

Cao et al. (2009) bring the research study further exploring the lead-lag relation among 

the stock, option, and CDS markets. Their results are consistent with the preference of 

informed traders to first using both option and CDS markets to exploit their informa-

tion, which subsequently diffuses into the stock market. Finally, they also examine the 

reasons why implied volatility is found to be a better explanatory variable for CDS 

spreads compared to historical volatility (HV) and other theoretical determinants. The 

results show that IV explains CDS spreads not only because it forecasts future volatili-

ty, but also because it captures a time-varying volatility risk premium. For an interna-
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tional sample of firms over the period 2000-2002, Norden and Weber (2007) find that 

first, stock returns lead CDS and bond spread changes while CDS spread changes are 

found to Granger cause bond spread changes for a higher number of firms than vice 

versa. Second, the CDS market is more sensitive to stock market than the bond market 

and this effect increases the lower the credit quality and the larger the bond issues. Fi-

nally, they find that the CDS market contributes more to price discovery than the bond 

market although this effect seems stronger among US firms compared to European 

ones.  

The aim of this European study is to empirically investigate the relative infor-

mational efficiency of stock, options and credit default swaps. We try to answer this 

question in two steps. First of all, inspired by Acharya and Johnson (2005), we run a 

two-step time series regression analysis trying to first identify the existence of the con-

temporaneous explanatory relationship of equity options’ IV with respect to CDS 

spreads dynamics.  In fact, if informed/insider trading is the common underpinning of 

price discovery in the option and CDS markets, then we should expect a contempora-

neous link between CDS spreads and option-implied volatility (IV. We find that IV ex-

planatory power decreases with CDS spread volatility while it increases with options’ 

market liquidity. On the other hand the relationship between IV and CDS premia be-

comes stronger (coefficient estimate increases) with CDS spread volatility and weaker 

with options’ market liquidity.  

Moving onto lead-lag relationships, we explore the price discovery process 

across all the three markets. We conduct a two-step time series regression together with 

a cross-sectional t-test following the methodology outlined by Acharya and Johnson 

(2005). Our results show that, contrary to US results, it is the stock market, which 

seems to play a central role in the price discovery process among European markets. In 

fact, investors seem to first prefer stock market involvement to exploit their information 

advantages and then move to CDS and option markets. Although this is the case, as the 

creditworthiness of the reference entities worsens, the CDS market becomes more im-

portant in market participants’ investment decisions. Moreover innovations in the op-

tion market can consistently forecast changes in the CDS market, but not the other way 

around which is a proof that, notwithstanding the competitive role of the new and so-
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phisticated CDS market, the option market still plays a central role in the price discov-

ery process especially as the liquidity in the market enhances. 

The remainder of the paper is organized as follows. In the next section we 

summarize the literature. In section 3 we describe the data, section 4 explains the 

testing procedures and provides a discussion of the empirical results. Finally, section 5 

concludes. 

2. Literature 

Two different market-implied proxies are typically used to measure the creditworthi-

ness of a firm. First of all, credit bond spreads which are defined as “the increase in 

yield over comparable government debt (the benchmark) that corporate borrowers of 

different ratings have to pay” (Servaes and Tufano, 2006, p.12). This difference 

changes over time; although, as may sound obvious, the higher the rating of the issuer 

the lower the credit spread will be. Credit bond spreads have been the focus of many re-

search studies whose main objective was to identify how much of these credit spreads 

could be explained by default components and by non-default ones. In particular Col-

lin-Dufresne, Goldstein and Martin (2001) apply a structural credit risk model to study 

the determinants of monthly credit spreads changes. They use a set of multiple va-

riables like volatility, leverage, business climate proxies, yield curve slope etc  but they 

are only able to explain a maximum of 25 percent of the spreads changes (identified by 

the regression R
2
). Through a Principal Component Analysis (PCA) they also discover 

how the residuals from their regression model are highly cross-correlated and mostly 

driven by a single common factor arguing that bonds seem to be trading in a highly 

segmented market. The results identify local demand/supply shocks, independent of 

both changes in firm credit risk and typical measures of liquidity, which are usually 

seen as main determinants of credit spreads, as the dominant component of credit 

spread changes. Moreover, Campbell and Taksler (2002) study and document the 

strong relationship between equity volatility and credit bond spreads arguing that it can 

be an explanatory variable as powerful as the company’s own credit ratings. In fact, 

from their results, both of the variables explain about one third of the variation in cor-

porate bond yield spreads. They also find a longer-term explanatory relationship be-

tween bond spreads and idiosyncratic equity volatility. Cremers, Driessen, Maenhout 



  - 5 - 

and Weinbaum (2004) continue on this field of research introducing equity implied vo-

latility as explanatory variable with respect to credit spread changes together with im-

plied volatility skew. They also perform a PCA reversing the findings of Collin-

Dufresne et al. (2001). Furthermore, they find the existence of a spillover effect be-

tween option-market liquidity and short-maturity corporate bond market pointing out 

how individual option prices contain information on the likelihood of rating migrations.  

The second measure of a company’s creditworthiness available on capital mar-

kets is the so-called Credit Default Swap (CDS) spread. CDSs, as will be explained 

more extensively in the following sections, represent the most common type of credit 

derivatives.  They were designed to transfer the “risk of default” of a particular refer-

ence entity (underlying debt instrument debtor: a company or a sovereign entity) from a 

party which is seeking insurance protection (protection buyer) to the party that is will-

ing to offer such a protection (protection seller) in exchange for a contractually deter-

mined fair premium (CDS spread or premium). Within a CDS not only the “risk of de-

fault” can be insured. There are several triggering events against which protection can 

be bought; namely default, bankruptcy, restructuring, repudiation or moratorium and 

obligation acceleration or default. Once one of these credit events takes place, the con-

tract has to be settled either via a physical or a cash settlement, which one was deter-

mined in the contract (a more detailed description can be found in section 2.2.1). One 

of the major features of CDSs, and also our main research focus, is the premium or 

spread. “The CDS spread is quoted as an annual premium, such as 1.00 percent or 100 

basis points per annum, but it is actually paid in quarterly installments during the year” 

(Mengle, 2007, p.8). It should represent the fair value or price of the credit risk the in-

stitution (protection buyer) is subject to with respect to the debt instrument it is seeking 

to insure. The intense growth experienced by the credit derivatives market during the 

last decade gave researchers the opportunity to try to understand better what drives the 

pricing of credit risk (CDS spread). Continuing on the research path already mentioned 

in the previous paragraph, the relationship between CDS spreads and corporate bond 

spreads has been extensively examined. A theoretical arbitrage relation between the 

two which equals CDS spreads to the difference between bond yields and a reference 

risk-free rate is generally assumed. Following this research approach Blanco, Brennan 

and Marsh (2005) consider 33 US and European investment grade firms and use the 
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swap rate as the risk-free rate finding support to the theoretical relationship. They also 

find two forms of deviations from parity: for three companies CDS spreads result high-

er than bond spreads for long periods of time due to imperfections in contract specifica-

tions regarding CDS and errors in the CDS spread measurement. Moreover, they find 

that the CDS prices seem to lead credit bond spreads in the process of price discovery 

causing short-lived deviations from parity for all the rest of companies considered. 

These results point out how CDS spreads tend to respond more quickly to changes in 

credit conditions in the short-run. Similar results are provided by Longstaff, Mithall and 

Neis (2005) on a set of US firms using the Treasury rate as the risk-free rate. They 

identify how credit spreads seem to be composed of both default and non-default com-

ponents. With respect to the non-default component, they discover how this seems to be 

particularly related to dimensions of individual corporate bond and market wide liquidi-

ty (illiquidity) dimensions. This non-default component points out the significant dif-

ference between CDS spreads and corporate spreads. It can already be said that CDS 

spreads seem to be a more accurate and cleaner indicator of the firm’s real creditwor-

thiness or default risk. This is also confirmed in a study by Ericsson, Reneby and Wang 

(2005) who use a set of structural credit risk models to evaluate both the bond and the 

CDS spreads of a sample of US corporations. They point out how these models tend to 

underestimate the bond spreads but not the CDS spreads due to the importance of some 

omitted non-default risk components, in particular bond illiquidity, priced into bond 

spreads. In addition to this better default pricing capability, other advantages and bene-

fits of the use of CDS spreads over bond spreads which will be outlined in section 

2.2.3, constitute the reason why CDS spreads have become in time the research focus of 

the credit risk pricing studies.  New models and explanatory variables of CDS spreads 

have been investigated. Following the idea set out by Campbel and Taskler (2002), 

Benkert (2003) investigates the capability of both option implied volatility and histori-

cal volatility in explaining CDS spreads. Through the use of an international sample it 

becomes evident how option implied volatility is a more important factor in explaining 

the variation of credit default swap premia than historical volatility. Moreover, Erics-

son, Jacobs and Oviedo (2005) prove leverage, volatility and the risk free rate to be im-

portant determinants of the CDS spread as predicted by theory displaying an average 

explanatory power of 60 percent in regressions examining levels of CDS premia. Simi-

lar results are found in a study by Zhang, Zhou and Zhu (2005) where they consider eq-
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uity volatility risk and jump risk as explanatory variables. The authors are able to ex-

plain an average of 50 percent of the CDS spread changes considering volatility risk 

alone, confirming once more, the tight relationship between volatility and credit spreads 

considered as indicators of a company’s risk. All of these studies are mainly based on 

US samples; Aunon-Nerin, Cossin, Hricko and Huang (2002) instead follow the same 

line of reasoning using worldwide data but the majority of CDS quotes are still from 

US companies. More detailed analysis on a European sample is still missing to our 

knowledge but, although we employ a sample formed of only European companies, it is 

beyond the scope of this research to study the different determinants of CDS spreads.  

3. Data 

The daily CDS quotes for five-year term contracts of our European sample of firms 

were retrieved from a unique dataset provided by JP Morgan (see Neske and Lehnert 

(2006)). These spreads are expressed in basis points and the underlying currency is the 

Euro. The time period covered ranges from August 1999 to August 2005. This dataset 

contains daily data for 100 European firms in total, all reference entities in the TRAC-X 

Europe Index, now called Dow-Jones Trac-X Europe 99. This index is comprised by 

equally-weighted firms belonging to virtually all business sectors. These companies are 

considered the 100 major European companies and are all of investment-grade accord-

ing to Standard & Poor’s and Moody’s definitions. The particular sample was chosen 

for liquidity reasons.  

The relevant equity options data are obtained from Thomson Datastream. In par-

ticular, for each firm and for both call and put options, an at-the-money implied vola-

tility (IV) measure is retrieved together with indicators of the options’ open interest and 

trading volume. The implied volatility variable is the second most important element of 

our analysis. In fact, in order for a company to be included in the study, options trading 

volume has to be sufficiently high. In order to estimate a unique indicator of a firm’s 

equity options IV, an average of the call IV and put IV was calculated. This was done 

in order to reduce the possible noise contained in the data and obtain more accurate in-

dicators with respect to option’s moneyness. The measure of IV retrieved from Data-

stream was the IV at-the-money (ATM) interpolated for a continuous series of options. 

According to Datastream definitions, the continuous series for calls or puts are calcu-
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lated using the nearest expiry month options. Using MB Risk Management (MBRM)  

UNIVOPT – Universal Options Add In software together with the Black&Scholes and 

the Cox-Rubinstein Binomial Model, IV ATM interpolated is estimated taking into 

consideration “The nearest two options series at-the-money available: One above and 

one below the underlying price. For example if the underlying is 655 and the two clos-

est ATM strikes are 650 and 700, the implied volatility of the 650 strike will be 

weighted 45/50 against the implied volatility 700 strike which is weighted 5/50” (Data-

stream Definitions).  

Additionally, options’ open interest and volume traded data are used in the study to 

make sub-samples analysis according to the average values of call and put options data. 

They are both indicators of liquidity in the options’ market. Open Interest represents the 

total number of option contracts that are currently open on the market, so practically 

contracts that have been traded but not yet liquidated through offsetting trade, exercise 

or assignment. Instead, Options Volume is measured in shares and it is defined by 

Thomson Datastream as “the total cumulative volume for all individual option series. 

Daily observations for Total Return Index (TRI) were obtained from Datastream, as-

suming that dividends are re-invested to purchase additional units of an equity at the 

closing price applicable on the ex-dividend. Gross dividends are used where available 

and the calculation ignores tax and re-investment charges. Adjusted closing prices are 

used throughout to determine price index and hence return index. 

 

[Table 1] 

 

Table 1 presents the cross-sectional summary statistics of the different variables taken 

into consideration in the study. It can be seen that on average firms in the sample have 

performed quite well with an annualized average stock return of 24.01 percent although 

the standard deviation shows a similar value meaning that there is quite some difference 

between the various firms in the sample. The mean CDS spread is 34.95 basis points 

while the standard deviation is not very high, 21 basis points, indicating that the aver-

age CDS spreads per firm are quite similar. Considering the fact that CDS spreads 



  - 9 - 

should be indicators of a firm’s creditworthiness it can also be stated that the sample 

firms display a comparable default risk. This is also related to the particular sample 

considered since we investigate major European companies which, as stated above, are 

also all investment-grade rated. Although this is the case, the CDS spreads absolute 

values display quite some difference between the various firms; in fact, they range from 

a minimum value of 0.38 basis points to a maximum of 100. Considering the volatility 

measures, Implied Volatility takes on higher values than Historical Volatility for each 

summary statistic and the standard deviation is even less pronounced showing that the 

time series is more stable which is, once more, an indicator of the homogeneous sample 

of firms considered in terms of creditworthiness/risk.  

4. Empirical Testing 

In order to test for a contemporaneous relationship between the options and CDS mar-

ket, we apply a two-step time-series regression analysis where the dependent variable is 

always the CDS spread. The analysis consists of two univariate regressions where in a 

first step the CDS spread is regressed on either the 252-day HV or the IV. In a second 

step, we save the residuals and regress them on the other volatility measure that was not 

used in the first step. For example: 

 

           (1) 

           (2) 

 

Table 2 reports the results separated in Panel A and B. In Panel B, the order of imple-

mentation of the volatility measures were reversed. This procedure is implemented in 

order to isolate the incremental explanatory power of the different volatility measures 

with respect to CDS spreads’ time-variation. Table 2 reports the cross-sectional aver-

ages of coefficients and respective t-statistics.  

 

[Table 2] 
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In both panels a strong relationship between CDS spreads and volatility meas-

ures was found looking at the first-stage regressions. As could be expected considering 

that both CDS spreads and volatilities should represent two different indicators of a 

firm’s riskiness, a positive relation between the two is always found with respect to 

both IV and HV. This is represented by a cross-sectional average coefficient estimate 

equal to 157.53 for IV and 93.35 for HV. This means that a 1 percent positive change in 

IV (HV) increases the CDS spread by 157.53 (93.35) basis points. This is quite an im-

portant and relevant effect. Moreover, the volatility coefficients are both highly signifi-

cant with an average t-statistic of 11.47 (7.26).  

In Table 2 also the percentage of firms for which the t-statistic is found to be larger or 

equal to 1.96 (5 percent significance level) is reported. Considering the first-stage re-

gressions for IV (HV) as the independent variable, 98 (93) percent of the sample firms 

are found to have a statistically significant impact on CDS spread variability. Moreo-

ver, to confirm the strong link between IV (HV) and CDS premia, the volatility meas-

ure is found to be able to explain 48 (28) percent of the CDS data time-series variation 

alone (adjusted R-squared). 

Moving on to the second step of this time-series regression analysis makes clear 

how, although both volatilities seem to be important explanatory variables with respect 

to CDS premia variability, implied volatility measures are found to contain additional 

information over historical volatility. This is in line with other research. In fact, from 

Table 2, it can be seen how IV is able to explain a larger percentage of CDS spreads 

variation both in step 1 (48 vs. 28 percent) and step 2 (19 vs. 6 percent) of the regres-

sion test. Furthermore, it can be seen that the cross-sectional average HV coefficient ac-

tually looses statistical significance in the second step regression while IV maintains 

significance with an average t-statistic of 5.48 (1 percent statistical significance level). 

Finally, the percentage of firms for which t-statistics are found to be larger or equal to 

1.96 (5 percent significance level) is also found to be higher both in step 1 (98 vs. 93 

percent) and step 2 (85 vs. 52 percent) of the regression analysis. Hence, the results 

suggest that IV seems to dominate HV in its informative power for CDS spreads and 
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the hypothesized strong contemporaneous link between CDS and option markets is con-

firmed to exist.  

In order to better understand the relationship between CDS premia and IV, the sam-

ple of firms is divided in three equal groups according to each firm-level characteristic 

considered. Specifically, we are interested in examining if the explanatory power of IV 

changes with respect to the number of observations considered due to the large differ-

ence across the sample and, moreover, according to CDS spread volatility and two indi-

cators of the options’ market liquidity (open interest and trading volume). In fact, we 

try to investigate if, indeed, the strength of the relationship found increases with option 

market liquidity and more informed/insider trading (more information asymmetry 

among obligors). According to this idea, we should find IV to display a higher explana-

tory power with respect to heightened CDS spread volatility and option market liquidi-

ty. Market illiquidity or trading costs are seen as barriers or disincentives to the entry of 

informed traders into the market so that the higher the market liquidity the stronger 

should be the IV explanatory power in the regressions.  

 

[Tables 3-5] 

 

Tables 3-5 report the results of the two-steps time series regression for the different 

sub-samples. Looking at Table 3 (CDS Spread Volatility), results suggest that the more 

volatile the CDS spread the more it is assumed that the firm’s financial instruments are 

traded due to information asymmetry among obligors. Although this is the case, the av-

erage adjusted R-squared are found to be declining going from group 1 (least volatile) 

to group 3 (most volatile) for both IV (48 vs. 40 percent in step 1 and 17.4 vs. 17.2 per-

cent in step 2) and HV (32 vs. 20 percent in step 1 and 6 vs. 5 percent in step 2) and for 

both steps of the regression analysis. On the other hand the average coefficient estimate 

for IV increases in both steps across the groups (70 vs. 196 in step 1 and 34 vs. 131 in 

step 2) while the HV one decreases in step 1 or remains not-significant in step 2. The 

average t-statistic though does not follow this same pattern as it declines across the 

groups for both volatility measures and both steps although it remains strongly signifi-
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cant for all except for HV in step 2 which is found to be not significant across all sub-

groups as usual. Overall the more volatile the CDS becomes, the lower is the explanato-

ry power of both volatility measures. Although it has to be said that indeed the connec-

tion between CDS and option markets becomes stronger even if some other factors 

which we do not investigate seem to play a role in explaining the changes in CDS 

spreads or in a firm’s creditworthiness.  

Looking at option market’s liquidity indicators, Table 4 reports the results ac-

cording to Option’s Trading Volume. Considering the average coefficient estimates, 

they seem to decrease in value across the groups for both steps of the regression analy-

sis for IV (204 vs. 111 for step 1 and 130 vs. 59 for step 2) as well as HV (107 vs. 61 

for step 1 and 62 to -7 for step 2 although it is never statistically significant). On the 

other hand although, their average t-statistics increase in absolute values maintaining a 

high statistical significance across the groups (1 percent level) for both steps consider-

ing IV (9.16 vs. 11.66 for step 1 and 4.85 vs. 5.90 for step 2) and for step 1 concerning 

HV (5.34 vs. 6.94) since, as has been mentioned already, HV average coefficients are 

found to be non-significant in the second step of the time-series regression analysis. 

What is more interesting to look at is the average adjusted R-squared; in fact, it increas-

es across groups for both IV and HV for the first step of the regression analysis al-

though it results higher for IV (40 vs. 53 percent) compared to HV (23 vs. 31 percent). 

Concerning the second step, the average adjusted R-squared still increases for IV (19 

vs. 22 percent) but decreases for HV (9 vs. 5 percent); IV always displays more expla-

natory power.  It can be stated that the higher the option market liquidity the stronger is 

the explanatory power of options market information. Similar results are found in Table 

5 looking at Options Open Interest subgroups.  

Based on the reported evidence, it can be concluded that options market information 

seems to be more relevant in explaining CDS spreads time-series variation (increasing 

adjusted R-squared) when the firm’s option market is particularly liquid , while the 

coefficient values although decline, and when the number of observations is higher 

which should provide more accurate results. On the contrary this cannot be said with 

respect to CDS spread volatility for which the adjusted R-squared seems to decline 

moving across the volatility groups. Although, considering the cross-sectional average 

coefficient estimates, it must be said that the relation between option and CDS markets, 
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instead, seems to become stronger. Assuming that the higher an independent variable’s 

explanatory power, the stronger is the link with the dependent variable, it can be hy-

pothesized that this could be due to the fact that there is not much difference in our 

sample with respect to a firm’s rating since we are considering major European compa-

nies which are all rated investment-grade. Another explanation could be that, with re-

spect to this, it is probably more difficult to exploit insider information considering the 

fact that these companies are very publicized and well known and also subject to many 

regulations which require a great deal of information disclosure.  

 

In the previous section we concentrated on the analysis of the contemporaneous relation 

between option and CDS markets. As already outlined in the introduction section, we 

want to further investigate the price discovery process exploring the lead-lag relation 

among stock, options, and CDS markets. As mentioned before, the US results of Cao et 

al. (2009) are consistent with the preference of informed traders to first using both op-

tion and CDS markets to exploit their information which subsequently diffuses into the 

stock market. Another contemporaneous study worth mentioning, although, investigates 

the relationship among the CDS, the stock and the bond market for an international 

sample of firms over the period 2000-2002 (Norden and Weber (2007)).  They find that 

first, stock returns lead CDS and bond spread changes while CDS spread changes are 

found to Granger cause bond spread changes for a higher number of firms than vice 

versa. Second, the CDS market is more sensitive to stock market than the bond market 

and this effect increases the lower the credit quality and the larger the bond issues. Fi-

nally, they find that the CDS market contributes more to price discovery than the bond 

market although this effect seems stronger among US firms compared to European 

ones. 

Inspired by those results, we examine how the price discovery process unfolds across 

European stock, option and CDS markets. In order to do this we apply the methodology 

first laid down by Acharya and Johnson (2005). Although we do not implement panel 

data regressions but time-series ones and then perform a cross-sectional t-test in order 

to verify the statistical significance of our average cross-sectional coefficient estimates. 

In the first step, we regress the daily changes in CDS spreads, IV and stock returns over 
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the three-times lagged values of CDS spread and IV changes and stock returns. For ex-

ample, to estimate the CDS market residual rCDS,t we estimate the following equation
1
: 

 

      (3) 

 

From these three regressions we obtain three residuals, which are then used as indepen-

dent variables in the second step regression. These residuals should represent the 

amount of unique information contained in each market (option, stock and CDS mar-

ket).  

In the second step, changes in CDS spreads and IV and stock returns are re-

gressed over the three residuals variables lagged once. This allows us to investigate the 

predictive explanatory power of the unique information contained in each market with 

respect to future stock, CDS and option market movements.  

      (4) 

   (5) 

    (6) 

 

We repeat this procedure for each one of the sample firms and report the cross-sectional 

average coefficient estimates (betas) and t-statistics (obtained through the cross-

sectional t-test) in Table 6. 

 

[Table 6] 

 

                                                           
1
 Using Akaike’s (1974) Information Criterion (AIC) and Schwarz’s (1978) Bayesian Information Criterion 

(SBIC), the equation specification with three lags was found to be sufficient.  
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US results suggest that CDS spread and IV changes can forecast future stock returns 

and they report this as evidence for informed investors’ preference for the option and 

CDS markets to exploit their insider information compared to the stock market. In con-

trast, from Table 6 it is apparent that this preference does not hold in European markets; 

in fact, neither innovation in the option or in the CDS markets are able to predict future 

movements in stock returns. Both coefficients (βS, CDS and βS, IV) are not statistically sig-

nificant. Moreover considering the relationship between CDS and option markets, it 

was found that innovations in the options market can consistently forecast changes in 

the CDS spreads, but not the other way around. We report the same result considering 

the positive and significant (at the 1 percent level) coefficient obtained with respect to 

the predictive power of the option market for CDS spread changes (βCDS, IV). This con-

firms the strong relationship between the two markets already documented in the pre-

vious section and takes this one step further as we prove that beyond displaying a con-

temporaneous link, the option market is also leading the price discovery process in the 

CDS market as evidence for the fact that informed investors tend to still prefer the op-

tion market to the CDS market to exploit their informational advantage.  

Finally, considering the stock market predictive power, we find  that with respect to 

both the CDS and the option market the average coefficients (βCDS, S and βIV, S) are found 

to be negative and statistically significant (at the 1 percent level) documenting how the 

stock market seems to lead the price discovery process in the other two markets. With 

respect to the coefficient being negative, it can be seen that a 1 percent negative change 

in the stock return triggers a significant positive change in the CDS spread (-0.264 basis 

point) and IV (-10.1 percent) over the next day. -This phenomenon was “first discussed 

by Black (1976, p.177), who observed that the amplitude of relative price fluctuations 

(“volatility”) of a stock tends to increase when its price drops. This effect is particularly 

important for option markets: option prices indeed reflect the fact that a negative vola-

tility-return correlation induces a negative skew in the distribution of returns on longer 

time scales” (Bouchaud, Matacz and Potters, 2001, p.1). Considering the positive con-

temporaneous relationship already documented in the preceding section between IV 

and CDS spreads and the fact that, as already stated, they are both measures of a firm’s 

riskiness it is not surprising to find the same negative lead-lag relation between stock 
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returns and CDS spreads. These results are also in line with Norden and Weber (2007) 

who find that European stock returns lead CDS and bond spread changes. 

  

[Tables 7-9] 

 

As a robustness check we, once again, subdivide our regression results into sub-

samples according to CDS spread volatility, option open interest and option trading vo-

lume. Tables 7-9 report the results for the cross-sectional average coefficient estimates 

(betas) and their relative t-statistics (obtained through the implementation of the afore-

mentioned cross-sectional t-test). Table 7 looks at the lead-lag results from a company’s 

credit quality point of view using CDS spread volatility to form the sub-samples. Both 

the option market and the stock market seem to lead the price discovery process in the 

CDS market across all groups which can be seen from a positive (0.105 for group 3) 

and a negative (-0.271 for group 3) statistically significant coefficient estimate respec-

tively (at the 10 percent and 1 percent level respectively). The reported results are also 

in line with what Norden and Weber (2007) find concerning the fact that the CDS mar-

ket seems to be more sensitive to the stock market as the credit quality of the reference 

entity decreases; in fact, looking at the average coefficients going from group 1 (least 

volatile firms) to group 3 (most volatile) the relationship becomes stronger (-0.185 vs. -

0.271).  An interesting result emerges concerning the stock and CDS market dynamics 

as βS, CDS becomes negative (-0.010) and significant at the 10 percent level moving from 

group 1 to group 3 which could be interpreted as a sign that as more negative informa-

tion flows to investors they tend to exploit their knowledge through opening positions 

in the CDS market. Results are in line with Cao et al. (2009), which report how βS, CDS 

is negative and significant for their study only for the most volatile group of firms com-

plementing Acharya and Johnson (2005)’s findings that CDS spread changes can fore-

cast future stock returns among firms experiencing a dramatic change in credit condi-

tions. Although this is the case also the opposite relationship still holds suggesting the 

existence of two different groups of investors: a more sophisticated one which consid-

ers to enter the CDS market and a less sophisticated one which instead sticks with more 

traditional capital markets dynamics to exploit its knowledge.  Since Cao et al. (2009) 
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do not report results for this coefficient we cannot compare the findings. On the other 

hand we do not find any evidence for the price-leading effect of the option market over 

the stock market, which is instead documented for the US sample. Moreover, consider-

ing the relationship between option and CDS markets our findings are generally in line 

with US results. In fact, based on the estimates of βCDS, IV, a 1 percent increase in the IV 

residual triggers a positive and significant change (at the 1 and 10 percent level respec-

tively) in the CDS spread over the next day of around 0.034 basis points for the least 

volatile group and of 0.105 for the most volatile one. From this it can be seen that the 

effect is actually stronger as the credit quality of the reference entity lowers. On the 

other hand, though, we do not find any reverse effect: βIV, CDS is never significant across 

the sub-samples. These results suggest that, despite the existence of a new competitive 

CDS market, the options market still plays an important role in the price discovery 

process. Finally, considering the relationship between option and stock market it can be 

seen that, for the most volatile group, no spillover effect exists in neither of the possible 

directions, as both beta coefficients are not statistically significant. As the credit quality 

of the reference entity worsens, investors seem to prefer first the option and the stock 

markets which both seem to lead the price discovery process in the CDS market. Al-

though the CDS market seems to also lead changes in the stock market for the most vo-

latile group of firms which makes these results unclear probably identifying two differ-

ent groups of investors as already hypothesized above.  

Finally, Tables 8 an 9 summarize the results looking at option market’s liquidity indica-

tors. Since the results are very similar we only comment on the ones for the Option 

Trading Volume sub-samples. As can be seen from Table 8, the stock market seems to 

be leading the price discovery process in both the option and CDS markets for the most 

actively traded group of firms. In fact, a 1 percent positive change in stock returns trig-

gers a negative and significant (at the 1 percent and 5 percent level respectively) change 

in the CDS spread and IV variables in the following day of -0.256 basis points and -

15.6 percentage points respectively. In particular, this relationship becomes stronger 

and significant for IV-S as the liquidity in the option market increases (-3.4 vs. -15.6 

percent) while it weakens for CDS-S although it remains significant across the groups 

(-0.329 vs. -0.256 basis points). On the other hand, there is no evidence of any spillover 

effect of the CDS or option markets into the stock market. Finally, looking at the CDS 
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and option market relationship, it can be seen that as the liquidity in the option market 

increases the connection between the two markets becomes more relevant as the βCDS, IV 

coefficient becomes significant but the same holds true also considering βIV, CDS. The 

higher the liquidity of the option market, the tighter is the competition between the two 

markets and the more intertwined they become in the price discovery process.  

Overall it can be concluded that investors seem to first prefer stock market in-

volvement to exploit their information advantages and then move to CDS and option 

markets. Although this is the case, as the creditworthiness of the reference entities wor-

sens, the CDS market becomes more important in market participants’ investment deci-

sions. Moreover innovations in the option market can consistently forecast changes in 

the CDS market, but not the other way around which is a proof that, notwithstanding 

the competitive role of the new and sophisticated CDS market, the option market still 

plays a central role in the price discovery process especially as the liquidity in the mar-

ket enhances.  

  5. Conclusions 

In this study we investigate the relationship between the European CDS market and the 

option market from a contemporaneous point of view, considering that both CDS and 

options offer a low cost and effective protection against downside risk so that they 

could be considered substitutes from the investment decisions side, and from a lead-lag 

point of view trying to identify the dynamics behind informed investors’ trading deci-

sions among stock, options and CDS markets.  

Following the stream of research, which highlight the strong relationship be-

tween option IV and CDS premia (see Benkert (2001), Ericsson et al. (2005), Zhang et 

al. (2005)), we perform a two-step time-series regression analysis looking at both HV 

and option IV relative to CDS spread dynamics. We find a reduced explanatory power 

of the volatility measures for CDS premia time-series variation in European markets 

with respect to US markets. Although, this does not contradict the fact that, in both stu-

dies, IV seems to dominate HV in its informative power for CDS spreads and the hy-

pothesized strong contemporaneous link between CDS and option markets is confirmed 

to exist. Looking at sub-samples analysis, options market information seems to be more 

relevant in explaining CDS spreads time-series variation (increasing adjusted R-
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squared) when the firm’s option market is particularly liquid. Considering CDS spread 

volatility subdivision, instead, the results are exactly the opposite displaying a declining 

IV explanatory power parallel to an increase in the contemporaneous relationship be-

tween the two markets represented by the average cross-sectional coefficient values. 

One explanation could be that it is probably more difficult to exploit insider informa-

tion considering the fact that these companies are very publicized and well known and 

also subject to many regulations which require a great deal of information disclosure.  

Once the well documented contemporaneous relationship between option and 

CDS market was proven to exist across our sample as well, we moved on to identifying 

how the price discovery process develops across the three considered market: stock, op-

tions and CDS. Tracking the relatively recent field of research which investigates the 

information content of equity options and CDS to predict returns on the underlying 

stock (see Cao, Chen and Griffin (2005), Pan and Poteshman (2006), Acharya and 

Johnson (2005)), we perform another two step time-series regression analysis together 

with a cross-sectional t-test which, first, tries to identify the information advantage of 

each market with respect to the others and then uses this as explanatory variable for fu-

ture changes in the other considered markets. Contrary to US studies who report that 

CDS spread and IV changes can forecast future stock returns as a proof for informed 

investors’ preference of the option and CDS markets to exploit their insider information 

compared to the stock market, this preference does not seem to hold in European mar-

kets. In fact neither innovation in the option or in the CDS markets is able to predict fu-

ture movements in stock returns. Both coefficients (βS, CDS and βS, IV) are not statistically 

significant. Moreover, the strong relationship between the option and CDS markets do-

cumented in the previous analysis is taken one step further as we prove that beyond 

displaying a contemporaneous link, the option market is also leading the price discov-

ery process in the CDS market as a proof of the fact that informed investors tend to still 

prefer the option market to the CDS market to exploit their information advantage. Fi-

nally, considering the stock market predictive power, we find out that with respect to 

both the CDS and the option market the average coefficients (βCDS, S and βIV, S) are found 

to be negative and statistically significant (at the 1 percent level) documenting how the 

stock market seems to lead the price discovery process in the other two markets. Consi-

dering the positive contemporaneous relationship between IV and CDS spreads and the 
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fact that they are both measures of a firm’s riskiness it is not surprising to find the same 

negative lead-lag relation between stock returns and CDS spreads. These results are in 

line with Norden and Weber (2007) who find that European stock returns lead CDS and 

bond spread changes. 

Looking instead at sub-sample results overall it can be concluded that investors 

seem to first prefer stock market involvement to exploit their information advantages 

and then move to CDS and option markets. Although this is the case, as the creditwor-

thiness of the reference entities worsens, the CDS market becomes more important in 

market participants’ investment decisions. This could be seen as evidence of the exis-

tence of two different groups of investors, a more sophisticated group who learns to ex-

ploit its information advantage through the growing CDS market and a less sophisti-

cated and more conservative one which instead seem to stick to traditional capital mar-

kets involvement. Moreover innovations in the option market can consistently forecast 

changes in the CDS market, but not the other way around which is a proof that, not-

withstanding the competitive role of the new and sophisticated CDS market, the option 

market still plays a central role in the price discovery process especially as the liquidity 

in the market enhances. These results are partially in line with US results although no 

evidence is found on the spillover effect that the option market should have on the stock 

market dynamics; usually the opposite relation instead holds across our sample. It can 

be said that the stock market still plays an important role in the price discovery process 

among the three markets probably partly due to the relative youth of the European mar-

ket for credit default swaps or due to limited experience of this new market dynamics 

and opportunities on the investors’ side. 

Currently, we are extending the analysis to a larger sample, where we cover a 

longer time period (until 2010) and also include non-investment grade companies. We 

will make use of Panel data methods to analyze the data. We will add a section in the 

paper, where we analyze the financial crisis period separately. 
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Table 1. Summary Statistics 

For each variable, Table 1 reports the cross-sectional summary statistics of the time-series averages of the sam-

ple firms. CDS Spread is the daily five-year composite credit default swap spread; Historical Volatility is the 

252-day historical volatility; Implied Volatility is the average of call and put implied volatilities at the money 

interpolated as available on Thomson Datastream; Firm Daily Stock Return is the daily average of firm conti-

nuously compounded stock returns; Firm 252-day Stock Return is the annualized (252-day) daily average of firm 

stock returns; CDS Spread Changes and Implied Volatility Changes are the daily ln-change (continuously com-

pounded) in CDS spreads and IV of the average sample firm respectively. The sample period extends from Au-

gust 1999 through August 2005.   

 



  - 24 - 

Table 2. Two-Step Time-Series Regression Test 

Cross-sectional averages of coefficients, t statistics (in parentheses), and adjusted R-squared of time-series regressions for 

all firms. For each firm, we conduct the following two-step time-series regression test. In Step 1, we regress the daily CDS 

spread on historical volatility. In Step 2, we regress the residual from Step 1 on option implied volatility. In Panel B, we re-

verse the role of historical volatility and implied volatility and repeat each regression. Newey and West (1987) standard er-

rors are used to compute t-statistics in order to correct for both heteroscedasticity and autocorrelation in the regressions’ re-

siduals. (***) indicates statistical significance at the 1 percent level, (**) at the 5 percent level and (*) at the 10 percent lev-

el. The sample period extends from August 1999 through August 2005. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  - 25 - 

Table 3. Two-Step Time-Series Regression Analysis of CDS Spreads Partitioned by CDS Spread Volatility 

Cross-sectional averages of coefficients and t-statistics (in parentheses) of two-step time-series regressions partitioned by 

CDS spread volatility. For brevity, the intercept coefficients results are not reported. Newey and West (1987) standard er-

rors are used to compute t-statistics. (***) indicates statistical significance at the 1 percent level, (**) at the 5 percent level 

and (*) at the 10 percent level. The sample period extends from August 1999 through August 2005.  
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Table 4. Two-Step Time-Series Regression Analysis of CDS Spreads Partitioned by Option Volume 

Cross-sectional averages of coefficients and t-statistics (in parentheses) of two-step time-series regressions partitioned by 

option volume. For brevity, the intercept coefficients results are not reported. Newey and West (1987) standard errors are 

used to compute t-statistics. (***) indicates statistical significance at the 1 percent level, (**) at the 5 percent level and (*) 

at the 10 percent level. The sample period extends from August 1999 through August 2005. 
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Table 5. Two-Step Time-Series Regression Analysis of CDS Spreads Partitioned by Open Interest 

Cross-sectional averages of coefficients and t-statistics (in parentheses) of two-step time-series regressions partitioned open 

interest. For brevity, the intercept coefficients results are not reported. Newey and West (1987) standard errors are used to 

compute t-statistics. (***) indicates statistical significance at the 1 percent level, (**) at the 5 percent level and (*) at the 10 

percent level. The sample period extends from August 1999 through August 2005. 
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Table 6. Lead-Lag Analysis of Changes of the CDS Spreads, Implied Volatility, and Stock Return 

Entire Sample 

Cross-sectional average coefficients and t statistics (in parentheses) of lead-lag time series OLS regressions of 

changes of the CDS spread, implied volatility and the stock return for each of the sub-groups. Newey and West 

(1987) standard errors are used to compute t-statistics. (***) indicates statistical significance at the 1 percent level, 

(**) at the 5 percent level and (*) at the 10 percent level. The regression equations and the coefficients are defined in 

equations (8)-(10). The sample period extends from August 1999 through August 2005. 
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Table 7. Lead-Lag Analysis of Changes of the CDS Spreads, Implied Volatility, and Stock Return 

CDS spread volatility sub samples 

Cross-sectional average coefficients and t statistics (in parentheses) of lead-lag time series OLS regressions of 

changes of the CDS spread, implied volatility and the stock return for each of the sub-groups. Newey and West 

(1987) standard errors are used to compute t-statistics. (***) indicates statistical significance at the 1 percent level, 

(**) at the 5 percent level and (*) at the 10 percent level. The regression equations and the coefficients are defined in 

equations (8)-(10). The sample period extends from August 1999 through August 2005. 
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Table 8. Lead-Lag Analysis of Changes of the CDS Spreads, Implied Volatility, and Stock Return 

Option volume sub samples 

Cross-sectional average coefficients and t statistics (in parentheses) of lead-lag time series OLS regressions of 

changes of the CDS spread, implied volatility and the stock return for each of the sub-groups. Newey and West 

(1987) standard errors are used to compute t-statistics. (***) indicates statistical significance at the 1 percent level, 

(**) at the 5 percent level and (*) at the 10 percent level. The regression equations and the coefficients are defined in 

equations (8)-(10). The sample period extends from August 1999 through August 2005. 
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Table 9. Lead-Lag Analysis of Changes of the CDS Spreads, Implied Volatility, and Stock Return 

Open interest sub samples 

Cross-sectional average coefficients and t statistics (in parentheses) of lead-lag time series OLS regressions of 

changes of the CDS spread, implied volatility and the stock return for each of the sub-groups. Newey and West 

(1987) standard errors are used to compute t-statistics. (***) indicates statistical significance at the 1 percent level, 

(**) at the 5 percent level and (*) at the 10 percent level. The regression equations and the coefficients are defined in 

equations (8)-(10). The sample period extends from August 1999 through August 2005. 
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