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I. Introduction 

 In the past decade, the credit derivatives market has experienced rapid growth, and 

among credit derivatives, the credit default swap (CDS) has become the most widely traded 

instrument for transferring credit risk.  According to survey data coordinated by the Bank for 

International Settlements, by the end of 2005, the total notional amount of outstanding CDS 

contracts had surpassed $13 trillion.1  CDS contracts can help isolate credit risk from other 

factors affecting bond prices such as illiquidity premiums, and thus may provide more accurate 

pricing and cleaner measurement of credit risk than is available from the underlying debt 

markets.   

Most empirical comparisons of CDS and bond pricing, such as Hull and White (2000), 

Longstaff, Mithal, and Neiss (2005), Blanco, Brennan, and Marsh (2005), and Zhu (2005) have 

only considered investment-grade corporate names; these studies generally have concluded that 

arbitrage forces CDS premiums to be approximately equal to the underlying bond spreads in the 

absence of market frictions.  Blanco, Brennan, and Marsh (2005) also report evidence that 

corporate CDSs seem to lead corporate bonds in reflecting changes in credit conditions.  

However, the number of CDS quoted for speculative-grade reference entities, while small until 

recent years, has since increased rapidly, and it is not obvious that investment-grade empirical 

regularities are necessarily applicable to riskier credits.   

This paper makes three key contributions.  First, we analyze the “cheapest to deliver” 

(CTD) option that is embedded in most CDS contracts, and we show that it can be quite 

                                                 
1 In a CDS contract, one party (the protection seller) agrees to compensate the counterparty (the protection buyer) if 
a particular debtor (the reference entity, or name) experiences any one of a number of defined credit events that 
indicate it is unable or may be unable to service its debts.  In exchange, the protection seller receives a premium, 
typically expressed as a per annum rate in basis points on the amount of coverage (the notional amount).  The 
premium is paid quarterly or semi-annually until either the maturity date of the contract or the occurrence of a credit 
event.   
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important to determination of hedge ratios and to pricing relationships between bonds and CDS.  

We present evidence of the empirical importance of the option.  Second, we find somewhat 

different dynamic relationships between CDS and bond prices than in the previous literature.  

These differences may arise because of the CTD option or because borrowers in our sample are 

riskier, but the differences in our results are also consistent with the relative importance of public 

and private information being a key determinant of differences in price dynamics across assets.  

Third, we examine pricing relationships for sovereign credit risk, with substantial variation in 

credit spreads over time and across reference entities.  Most prior work on CDS has focused on 

investment-grade corporate names.  Although the number of sovereign reference entities is 

smaller, cross-sectional relationships are often strong enough so that we obtain statistically 

significant results, and the sovereign market is large in the sense of the volume of credit risk 

transfer.  Taken together, our arguments and evidence suggest that, particularly as the CDS 

market extends it reach to more speculative-grade names, market participants may wish to 

reconsider some features of the standard CDS contract, and may need to revise pricing models, 

trading strategies, and hedging strategies.  There are matters of considerable practical importance 

to a rapidly growing market.   

Our paper also differs from most previous work on CDS markets in its focus on the 

implications of the “cheapest-to-deliver” (CTD) option in CDS contracts.  The CTD option often 

arises when the reference entity has more than one long-term debt instrument outstanding, 

because upon a default event, the protection buyer typically may choose to deliver virtually any 

long-term obligation that matches the currency and debt-seniority specified in the contract.  

Accordingly, there can be an incentive to deliver the (ex post) lowest-priced instrument that the 

protection buyer already owns or could acquire in secondary markets, even if the protection had 
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been bought to hedge a different instrument.  Most papers in the corporate CDS literature 

mention the CTD option in passing as a potential pricing complication, but few go further with 

addressing it.  One exception is Packer and Zhu (2005), who consider price differences among 

CDS quotes for the same reference entities that differ only in how broadly a credit event is 

defined and in some cases, have varying restrictions on the set of deliverable instruments.2  In 

addition, Blanco, Brennan, and Marsh (2005), discuss a CTD option as the most likely 

explanation for an upward shift in CDS quotes for one firm in their sample (Fiat SpA), after it 

had issued an unusual bond that traded at low prices.   

Our empirical focus is on emerging market sovereign credit risk, which differs in several 

respects from the investment-grade corporate credit risk addressed in prior studies of CDSs.  

First, sovereigns are among the largest high-yield borrowers in the world, typically with more 

bonds outstanding, longer maturities, larger issues, and more liquidity than their corporate 

counterparts.  Second, during the period we study, the outstanding debt of our sovereign 

borrowers was almost entirely in the form of bonds, whereas corporate bond issuers nearly 

always also borrow from banks.  Accordingly, some of the CDS market activity for corporate 

reference entities likely involves hedging illiquid loan positions, which we would not expect to 

be the case for our sovereign sample.  Third, countries in financial distress generally do not enter 

bankruptcy proceedings or ever liquidate their assets, so the nature of default risk is somewhat 

different.  In practice, sovereign defaults have been followed by exchange offers or other debt 

restructuring mechanisms, which tend to be shaped at least in part by either explicit or implicit 

political forces, which would not play the same role in statutory corporate bankruptcy 

                                                 
2 In particular, they find that for two variations on CDS contracts that both define debt restructuring as a credit 
event, the “modified restructuring” contract, which limits deliverable obligations to those with a maturity at most 30 
months after the termination of the CDS contract is quoted on average 2.77 percent or 3.36 basis points higher than a 
similar contract without this restriction.   
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proceedings.  Fourth, our sample spans a wide range of creditworthiness, ranging from China, 

with an average 5-year bond spread over the swap curve of just 26 basis points during our 

sample, to Uruguay, with an average spread of 1,124 basis points.   

Finally, for sovereign credit instruments, there may be less information asymmetry 

between market participants than there is among traders of corporate credit risk.  The relative 

importance of public and private information can affect the process of price discovery, and if 

informed traders are choosing their trading venue strategically, also affect the dynamic 

relationship between credit pricing in the bond and CDS markets.  With respect to sovereign 

credit risk, much of the relevant information about the national economy and the state of 

government finances tends to be in the public domain, so new information might tend to be 

reflected in observed prices more quickly in the more liquid market, if there are any differences 

in timing.  But if price discovery for corporate credit risk is driven more by informed trading, 

this might occur in the market that is institutionally less transparent, which might consequently 

tend to be the less liquid market.    Chakravarty, Gulen, and Mayhew (2004) document that 

relative liquidity measured by trading volume and bid-ask spreads plays an important role in 

capturing the relative contribution to price discovery by stocks and options.  Consistent with 

their findings, we report evidence that bond spreads lead CDS premiums for emerging market 

sovereigns more often than has been found for investment-grade corporate credits, especially for 

sovereigns that have issued more bonds. 

There has been relatively little work to date on sovereign CDS markets in the literature.  

Packer and Suthiphongchai (2003) document the growth in the sovereign CDS market and 

compare average sovereign CDS premiums to corporate CDS premiums by credit rating.  Pan 

and Singleton (2006) use data on CDS contracts of several different maturities, in an attempt to 
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separately identify default risk and recovery risk in the context of the Duffie and Singleton 

(2003) credit pricing framework.  Among empirical studies with an emerging-market focus, the 

paper that appears to be most similar to the dynamic analysis undertaken here is Chan-Lau and 

Kim (2004), who look for lead-lag relationships among sovereign bond indices, sovereign CDS 

premiums, and national stock market indexes, reporting somewhat inconclusive results.  In 

comparison, our analysis uses more closely matched credit market data, which enables us to cast 

our analysis in terms of an arbitrage relation.  We also cover a longer sample period and more 

countries.   

Previewing our main results, we find that sovereign CDS premiums and bond spreads do 

move in tandem in the long run.  In the short run, when the prices deviate from their long-run 

equilibrium, CDS markets seem to lead bond markets in price discovery in some instances, but 

lag bond prices in other cases, with some evidence that the more liquid market tends to lead.  We 

also offer a variety of evidence that CDS premiums are affected by the CTD option that arises in 

the standard CDS contract.   

Our results concerning the importance of the CTD option have a number of further 

implications.  First, the CTD option appears to be quantitatively important enough so that it 

should be accounted for in any CDS pricing model.  In particular, we report post-default bond 

quotes for one sovereign issuer (Argentina), that vary widely enough to suggest that a CTD 

option could increase the value CDS protection by more than 20 percent.  Second, the CTD 

option appears to have a significant effect on optimal hedging ratios versus the underlying debt, 

with protection buyers often over-hedged, if they match the CDS notional amount to the face 

value of their debt holdings.  Our dynamic pricing analysis suggests that the correct hedging ratio 

could be as high as 1.5 for some credits.  Third, the pay-off to a CDS protection buyer of a 
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strategic delivery choice is a factor in optimal CDS contract design, particularly in the trade-off 

between flexibility and specificity in settlement procedures after a covered credit event.  To the 

extent that the least valuable bond would always be delivered, even when the protection buyer 

had been hedging a position in a different asset, it is not at all clear that the wide choice in 

deliverable instruments available under prevailing market conventions is desirable, particularly if 

there is ex ante uncertainty about the extent to which the CTD option will be in-the-money after 

a credit event.  Finally, the value of the CTD option incorporated into CDS pricing can make it 

more difficult to draw inferences from CDS premiums about the market price of the underlying 

credit risk.  This is a potential drawback for risk management, and for policy makers who use 

market prices to monitor credit risk and credit market conditions.   

  

II. Arbitrage Relation between a CDS and the Underlying Bond:  Ideally and in Practice 

 As Duffie (1999) demonstrates, an exact arbitrage pricing relation exists among a 

combination of three instruments -- a risky floating rate bond trading at par, a risk-free par 

floater of the same maturity, and a CDS contract of the same maturity that specifically references 

the risky bond.  Note that the floater without credit risk should consistently trade at par at all 

times between issue and maturity.  Upon a default event, the CDS protection seller would 

compensate the protection buyer for the difference between the face value and market value of 

the reference bond upon default.   Accordingly, an investor with a long position in the risky bond 

and a corresponding short position in the risk-free bond who bought CDS protection would 

receive a net payment of zero either upon a default event or upon the maturity of the three 

contracts (i.e., if there was no default).  Thus the spread ( BSp ) between the yields on the risky 

and risk-free bonds must equal the CDS premium ( CDSp ) in order to preclude an arbitrage 
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opportunity.  In other words, the CDS basis, defined as ( CDS BSp p− ) must equal zero in this ideal 

case. 

 Blanco, Brennan, and Marsh (2005) and Hull, Predescu, and White (2004) discuss several 

factors that might complicate the arbitrage between CDS and bonds and lead to a non-zero 

measured CDS basis.  First, most bonds have fixed coupons, which means that the value of the 

risk-free bond may be trading at a discount or premium to par at the time of a default event.  

These authors argue that this residual interest rate risk is not likely to be a significant factor in 

CDS pricing.  Furthermore, in empirical applications, a yield spread measured from the prices of 

fixed rate bonds seems likely to be a very good estimate of what the bond spread would have 

been for the corresponding floating rate instruments, if they had also been trading.3   

 Second, there may be liquidity premiums in either the bond or CDS markets, which may 

vary over time.  For example, Collin-Dufresne, Goldstein, and Martin (2001) conclude that 

liquidity premiums explain much of the variation in investment-grade bond yield spreads.  To the 

extent that the market for individual risky bonds is less liquid than the market for risk-free bonds, 

the consequent illiquidity premium will tend to increase bond spreads, all else equal, and are thus 

a potential explanation for a negative CDS basis.  It is also possible that pricing in the benchmark 

5-year CDS market can incorporate liquidity effects.  However the sign of any illiquidity 

component in CDS premiums is less clear, because a CDS is a derivative that is in net zero 

supply.  It is conceivable that either protection buyers or protection sellers might compensate 

their counterparties for illiquidity at different times.  However, Tang and Yan (2006) find 

evidence in a sample of U.S. corporate obligors that bond yields and CDS premiums incorporate 

illiquidity premiums of comparable magnitude.   

                                                 
3 See Duffie and Liu (2001) for a discussion of floating-fixed credit spreads. 
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Cheapest-to-Deliver (CTD) Option 

Yet another complication arises from the fact that the standard CDS contracts that are 

most widely traded and quoted do not apply to a specific debt instrument.   In practice, a variety 

of dollar-denominated senior obligations of the reference entity are available for delivery.  For 

the Asian sovereigns in our sample, either a loan or a bond with maturity under 30 years is 

eligible for delivery.  For the other reference entities in our sample, a bond of any maturity may 

be delivered.  Accordingly, after a default event, a protection buyer has an incentive to deliver 

the least valuable instrument that is eligible, even if it were a different instrument that this 

investor was hedging with the CDS contract, in practice.  This “cheapest-to-deliver” (CTD) 

option confounds the stylized example of exact arbitrage between a CDS and the matching 

floating-rate bonds that was described above.  In particular, upon a default event, a protection 

buyer potentially could reap a windfall equal to the difference between the value ( MATCHV ) -- after 

the reference entity defaults -- of the par floater that exactly matches the CDS reference name 

and CDS maturity and the value ( MINV ) after default of the cheapest instrument eligible for 

delivery.  With a CTD option of non-zero value, a positive CDS basis ( CDS BSp p> ) is now 

required to preclude an arbitrage opportunity.   

Thus, one key issue for whether the CTD option is empirically relevant is the relative 

treatment of senior claims with different terms when a default is resolved.  One possible outcome 

is that holders of bonds of varying maturity and coupon rates will each recover the same 

proportion of face value, which would be consistent with the CTD option being of negligible 

importance.  In practice, investors may have substantial uncertainty around the time of the 

default event about how different claims eventually will fare in resolution.  All else equal, one 
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might expect a bond with a higher coupon rate to be worth more in default.  A higher coupon 

could add value to the extent that interest-in-arrears over some period of time counted toward the 

total admissible claim in an eventual settlement process.   

The specific terms of debt instruments may also matter in cases where debt is 

restructured.  To the extent that the terms of the restructured claims might inherit some of the 

characteristics of their antecedents (at least relative to each other), one might expect holders of 

debt with higher coupon rates and/or shorter maturities to recover a higher fraction of face value.   

Such an ordering is broadly consistent with the terms of Uruguay’s mid-2003 distressed debt 

exchange, in which bond holders were offered different combinations of new securities with 

maturities averaging at least five years longer than the original bonds and similar coupon rates to 

the bonds for which they were being exchanged.   

The diversity of prices of Argentine sovereign bonds after the November 2001 default, 

shown in Table 1, demonstrate that ex-default prices can vary widely across bonds with different 

characteristics.  The quotes in the table range from a low of 23 for a 12 percent 30-year bond to a 

high of 43.5 for an 8-3/8 percent 2-year bond, and are generally decreasing in the remaining 

tenor of the bond.  These price differences suggest that the CTD option can be of substantial 

importance in CDS pricing, at least for emerging-market sovereign names.  For example, an 

investor in the 11 percent bond maturing October 2006 that had bought 5-year CDS protection in 

October 2001 apparently could have achieved a windfall of 13.5 percent of face value the 

following month by delivering the June 2031 bond (priced at 23) to the protection seller instead 

of the October 2006 bond (priced at 36.5).  Accordingly, in this case, the CTD option appeared 

to have increased the value of CDS protection by about 21 percent (77 for delivering the 2031 

bond versus 63.5 for the 2006 bond).    
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The most obvious testable implication of CTD options being important for CDS pricing 

is whether the CDS basis tends to be positive.  But how should one expect this to vary across 

names and over time?  One obvious factor is the treatment that would apply to differing claims in 

the event of default.  However for sovereigns, there is likely a lot of uncertainty about this, 

because there have been relatively few defaults, and the negotiations preceding resolutions can 

be complicated, with political considerations potentially playing a much greater role than in 

corporate bankruptcy work-outs, which tend to be more rule-driven.  For example, when Enron 

Corporation experienced a default event the month after Argentina’s, the Merrill Lynch U.S. 

Corporate Bond Index included twelve Enron bonds, with coupons varying from 6.4 to 9.93 

percent and maturities up to 27 years.  However the December 31 prices (from Bloomberg) 

quoted for these bonds were all between 18.5 and 19.5,  and two of Enron’s senior loans were 

quoted at mid-prices averaging 18.5817 across three dealers (source:  Loan Pricing Corporation).  

The near-uniformity across instruments in these quotes is at least anecdotal evidence that the 

CTD option was not as important for Enron, possibly because liquidation of the firm’s assets was 

the most likely ultimate resolution for Enron, rather than a restructuring of its debt.  Packer and 

Zhu (2005) argue that the CTD option is most important when a restructuring is the credit event.     

All else equal, one might expect the CTD option to be worth more when there are a wider 

variety of debt instruments that would be eligible for delivery.  In particular, certain bond 

features -- such as a long maturity, a below-market coupon, illiquidity, or an issuer call option -- 

might make the CTD option particularly valuable.  Since many of these features should also tend 

to reduce the price of a bond for an issuer that is not in imminent danger of default, in some of 

our empirical work, we use the price of an issuer’s cheapest bond (relative to par value) as a 

proxy for the value of the CTD option, conditional upon a default event.  With respect to how the 
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value of the CTD option for a given reference entity evolves over time, one complicating factor 

is the possibility that the set of deliverable instruments may grow (for example, by new bond 

issues) after CDS protection has been sold but before the CDS contract expires -- it is unclear to 

what extent future bond issues would be anticipated by current CDS pricing.  Accordingly, we 

use the characteristics of the set of deliverable bonds only in trying to explain cross-sectional 

differences in the average CDS basis across sovereign borrowers.  Given that we find a linear co-

integrating relationship between bond spreads and CDS premiums for most of the borrowers in 

our sample, it is likely that cross-sectional differences in the value of the CTD option are more 

important than are changes over time for a given name.   

More readily quantifiable is the fact that all else equal, the CTD option should have a 

greater influence on CDS pricing when it is more likely that a protection buyer will be able to 

exercise the CTD option.  In other words, the CDS basis ought to be an increasing function of the 

probability of default.  This observation has testable implications both in cross-sectional and 

time series comparisons.  First, all else equal, one would expect the CDS basis to be higher for 

riskier reference entities.  Second, for a given name, one would expect the CDS premium to 

move more than one-for-one with the bond yield spread, as the component of the CDS premium 

that reflects compensation to the protection seller for providing the CTD option would tend to 

increase as the reference entity moved closer to default.  Accordingly, we will test if the slope of 

this relation exceeds one.  This argument is illustrated more formally by the following stylized 

example. 

 

Special Case: Risk-Neutral Investors (or no Uncertainty about Recovery Rates in Default)  



 14

 Suppose investors are risk-neutral and that the CTD option is the only friction interfering 

with exact arbitrage between CDS and bonds.  Also assume that recovery rates are independent 

of time-to-default (measured from when the CDS contract is entered).  As before, we have in 

mind an arbitrage portfolio of three positions:  long in the risky par bond, short in the risk-free 

par bond, and buying CDS protection on the reference entity, all at the same maturity date 

( MATT ).  We define a state contingent annuity (with market value AV ) that pays a flow rate of one 

unit per year until either the reference entity defaults or the maturity date ( MATT ) of the bond and 

CDS positions.  We also define a state contingent security (with market value DV ) that pays one 

unit upon the default event, if the reference entity defaults before the maturity date ( MATT ).  In 

this context, the flow value of the yield spread on the risky bond should be just enough to 

compensate an investor for the possible credit loss, so that 

 
 [ ]* *A DBS MATCHFACE

P V V E V V⎛ ⎞
⎜ ⎟⎜ ⎟
⎝ ⎠

= −  

 
where ( FACEV ) denotes the face value of the bond.  Similarly, the flow value of the CDS premium 

should be just enough to compensate an investor for the possible credit loss, so that 

 

[ ]* * .A DCDS MINFACE
P V V E V V⎛ ⎞

⎜ ⎟⎜ ⎟
⎝ ⎠

−=  

 
 
Note that these pricing relations are also valid for risk-averse investors, if there is no uncertainty 

about recovery rates on the “matching” bond ( MATCHV ) and on the “cheapest to deliver” bond 

( MINV ).   Combining the two expressions, the slope of the relation between the CDS premium and 

the bond spread is 
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This slope will exceed one whenever the expected value of the CTD option  

 
 ( )CTD MATCH MINV E V V= −  

 
is positive.   
 
 In a more general setting, with dependencies permitted between recovery rates on bonds 

in default and time-to-default (measured from when the CDS contract is entered), these pricing 

relations can become more complicated.  For example, if default events that occur sooner are 

associated with lower recovery rates in the matching bond, a higher bond spread would be 

required (even for risk-averse investors) than the one in the expression given in the above.  

However, to the extent that similar effects also might occur in CDS pricing, the net impact of this 

sort of dependency on the CDS basis might not be quantitatively important.   

 

III. Data Description 

 We obtain 5-year dollar-denominated sovereign CDS premiums daily data (mid-quotes) 

from Mark-it Partners, for the period from February 26, 2001 to March 31, 2005. 4  All of the 

CDS premiums we use are based on 5-year U.S. dollar contracts with the CR restructuring 

clause, to avoid complicating our analysis by the pricing implications of alternative contractual 

terms of CDS contracts, which have been documented in Packer and Zhu (2005).5  Quotes were 

                                                 
4 Market participants often refer to CDS premiums as “CDS spreads”, which is slightly misleading, since they are 
not measured as a difference between two prices.  However, this practice highlights the notion that they are seen as 
analogous to yield spreads.   
5  Mark-It’s “CR” quotes refer to contracts where restructuring is a credit event.  See Packer and Zhu (2005) for a 
comparison of four documentation variations that have been used in CDS (they refer to this variation as “FR”).   
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available for at least some of the days in this period for 33 emerging market sovereign reference 

entities, and for at least 500 days for 21 of these countries.  Since the focus of this paper is a 

comparison of pricing in the bond and CDS markets, it is important that our CDS quotes and our 

bond market data be reasonably comparable.  Accordingly, we limit our study to the nine 

emerging-market countries for which we were also able to obtain daily estimates of the yield on 

a 5-year par coupon dollar sovereign bond from Bloomberg’s fair market curve analysis.   

The countries in our resulting sample are Brazil, China, Colombia, Mexico, the 

Philippines, Russia, Turkey, Uruguay, and Venezuela.  Bloomberg’s fair market curves are 

constructed with an optimization model that solves simultaneously for all maturity points and 

volatilities to best fit the existing yield data.  We find that Bloomberg’s 5-year sovereign yield 

estimates are much smoother than those constructed by linear interpolation, as in Blanco, 

Brennan, and Marsh (2005) and Zhu (2005).  Because the maturity of our bond data and CDS 

data match, we get a cleaner reading of relative pricing in the CDS and bond markets than would 

be possible from the EMBI+ bond spread data that were used by Chan-Lau and Kim (2004), 

which are based on a composite of the issuing sovereign’s most liquid bonds outstanding at that 

point in time.  Accordingly, the EMBI+ indices vary in maturity structure over time and across 

sovereign issuers, and the EMBI+ spread data will have a structural break whenever a bond 

enters or exits the index.  In addition, for many countries, the EMBI+ includes Brady bonds with 

collateral enhancements, which can further complicate measurement and interpretation of the 

spread.  In constructing bond yield spreads, we use the 5-year U.S. dollar swap rate as a proxy 

for the risk-free rate.  In terms of the arbitrage relations that was discussed in the previous 

section, the spread of a 5-year par coupon bond over the swap rate is likely to be the best 
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available estimate of the spread of a par floater over LIBOR, the predominant floating-rate 

benchmark.   

Table 2 shows the number of available CDS quotes and the credit rating (as of March 

2005) for each of the sovereign borrowers in our sample.  Data availability is generally poorest 

in 2001, although some of our reference entities also have data gaps in later years.  The credit 

standing of our sample names varies greatly, and only three (China, Mexico and Russia) out of 

the nine countries had investment grade credit ratings at the end of our sample period (and only 

China at the beginning of the period).  Due to heterogeneity in the credit circumstances and debt 

characteristics across the reference entities in our sample, we were reluctant to make any 

assumptions about commonalities in market dynamics.  Accordingly, the estimation of the 

dynamic relation between bond and CDS pricing in this paper is conducted one country at a time.   

 

IV. Empirical Analysis 

A. Cross-Sectional Analysis of the Average Sovereign CDS Basis 

The leftmost columns in Table 3 show for each sovereign borrower the means over the 

sample period of the 5-year CDS basis and of the corresponding bond yield spread, with the 

countries sorted by the bond spread.  The simplest theoretical treatments posit that the CDS basis 

(i.e., CDS BSp p= ), as discussed in Duffie (1999) and Hull and White (2000).  In contrast, all nine 

of the sovereigns in our sample, had a positive average CDS basis, with the country means 

ranging from 14 basis points to 313 basis points.  In other words, emerging-market sovereign 

CDS premiums are in general distinctly higher than the corresponding bond yield spreads, 

broadly consistent with the value of a non-trivial CTD option included in CDS premiums.  In 

contrast, Blanco, Brennan, and Marsh (2005) report an average CDS basis of just 6 basis points 
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for a sample of 33 U.S. and European investment-grade corporate reference entities, with only 

two of the firm-level averages above 25 basis points.   

Furthermore, as is clear from the scatter plot shown in Figure 1, the CDS basis and the 

bond yield spread are highly correlated across these nine sovereign credits.  The correlation 

coefficient of 76 percent is statistically significant at the 5 percent level.  This is further evidence 

of the importance of the CTD option in emerging-market sovereign CDS pricing, because, the ex 

ante value of a CTD option is increasing in the probability of a default event, and there is a 

strong positive association between probability of default and the bond yield spread.   

The remaining columns of Table 3 are some summary statistics of the set of bonds that 

were eligible for delivery against the CDS of each of our sovereign borrowers, with a particular 

focus on features that are likely to be associated with the cheapest-to-deliver bond.  For each of 

these characteristics, we compute the cross-sectional correlation with the mean CDS basis.  All 

else equal, this correlation should be non-zero whenever the variable in question effectively 

captures the expected value of the CTD option implicit in the CDS contract, conditional on a 

default event.  In particular, we cannot reject a zero correlation between the CDS basis and the 

lowest coupon rate on the set of deliverable bonds, which ranges from a high of 7-7/8 percent for 

Brazil to a low of zero for Philippines, which issued several zero-coupon bonds with original 

maturities between 12 and 18 months.  However, when we attempt to capture the extent to which 

a country has an outstanding bond with a coupon that is below-market, rather than low in an 

absolute sense, the result is stronger.  We find a correlation of 66 percent between the CDS basis 

and the difference between the average 5-year bond yield and the lowest bond coupon, with the 

estimated parameter statistically significant at the 5 percent level.  The positive sign is consistent 

with a CTD option value that is increasing in the extent to which the coupon on the CTD bond is 
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exceeded by the coupon on a 5-year par bond obligation of the same borrower -- the bond that 

“matches” the 5-year CDS contract in the idealized arbitrage relation discussed above.   

We also find somewhat weaker evidence that the value of the CTD option is increasing in 

the longest deliverable maturity.  Given that all of the sovereigns in our sample had bonds longer 

than 20 years in maturity outstanding, it was not clear ex ante that there would be enough cross-

sectional variation to identify a maturity effect on the CTD option.  Nevertheless, the estimated 

correlation of the CDS basis with the latest maturity year is 59 percent, and it is statistically 

significant at the 10 percent level.  To the extent that both a below-market coupon and a long 

maturity might be aspects of adverse selection in the choice of which instrument to deliver 

against a CDS contract, both features should be captured by our final cross-sectional proxy 

measure of the conditional CTD option value -- the lowest-priced bond, averaged over the 

sample period (see appendix for details).  In addition, some of the other features of a bond that 

might be associated with a lower value post-default -- such as an issuer pre-payment option or a 

small issue size that limits secondary market liquidity -- should also be reflected in pre-default 

prices.  A strong negative relation between the lowest bond price and the CDS basis, consistent 

with a CTD option value that is decreasing in the value of the bond that optimally would be 

delivered, is apparent from the scatter plot shown in Figure 2.  The estimated coefficient of -72 

percent is statistically significant at the 5 percent level.   

 

B.  Relation between Sovereign CDS Premiums and Bond Spreads over Time 

The time series graphs in Figure 3 for each sovereign clearly illustrate that CDS 

premiums and bond yield spreads tend to go in the same direction over time, although the CDS 

premium often moves by more.  As demonstrated earlier, a more than one-for-one response in 
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CDS premiums to bond spreads is consistent with CTD option values entering CDS pricing, and 

we will consider shortly the slope of the relation in a more formal setting.   The CDS basis -- the 

difference between the two lines on each graph -- peaks for many of our countries in 2002, after 

credit conditions had deteriorated.  Some anecdotal commentary has suggested that difficulty in 

shorting a bond may help explain a wider CDS basis in an unfavorable credit environment with 

reduced market liquidity, because lack of liquidity would discourage an arbitrage involving a 

short bond position and selling CDS protection -- an arbitrage that might otherwise be 

undertaken when the CDS premium was relatively high.  Nevertheless, this is an incomplete 

explanation for CDS bases increasing with credit spreads, since it only addresses impediments to 

arbitrage correction, and does not provide any reason for upward pressure on the CDS basis.  In 

fact, with reduced liquidity in debt markets, one might expect higher illiquidity premiums in 

bond yields to put downward pressure on the CDS basis.  In addition, any positive effect on the 

CDS basis from higher shorting costs might tend to be offset in difficult times by higher 

counterparty risk, the risk that protection sellers will not pay if a credit event occurs, which tends 

to reduce the CDS basis.  Factors like differences in liquidity between the two markets and 

imperfect measurement of the risk-free rate may also affect the measured CDS basis.    

 To assess the long-run relationship between sovereign CDS premiums and bond yield 

spreads, we estimate bivariate time series models of the first differences of these two credit 

prices for each country, using the Johansen (1991) co-integration framework.  We use the 

Schwarz Information Criterion to choose lag lengths (up to a maximum of five) for the 

underlying VAR systems.  For each sovereign, we report Johansen trace statistics in Table 4 for 

two hypothesis tests involving the number of unit roots in the bivariate system.  The null 

hypothesis “Zero or One Co-integrating Vectors” for the first test is that there is at least one unit 
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root in the system, which we do not reject at the 5 percent significance level for any of the nine 

borrowers in our sample.  Accordingly, any linear long-term equilibrium relation between CDS 

premiums and bond yield spreads will take the form of a co-integrating relation between the two 

variables.  The results of the second test show that we find such a co-integrating relation for 

seven of our nine sovereigns, rejecting the null hypothesis of “Zero Co-integrating Vectors”, 

except in the cases of Russia and Venezuela.  These co-integration results seem consistent with 

the overall picture in Figure 3, in which the two measures of credit pricing generally do seem to 

move together in the longer run.  We can write our two-variable system as a vector error 

correction model (VECM):  
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1 1
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1 1
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where ,CDS tpΔ  and ,BS tpΔ  are the change in the CDS premium and in the bond spread at time t, 

respectively, the parenthetical expression in α  and β  (when set equal to zero) is the long-run 

relation of CDSp  and BSp  in levels, 1λ and 2λ are speed-of-adjustment coefficients, and the lagged 

changes in CDSp  and BSp  allow for additional dynamics.   

 Table 5 shows parameter estimates of this system and test statistics for each of the seven 

countries for which we found a co-integrating relationship.  The chi-squared statistics in the first 

column indicate that for all seven sovereigns, we reject at the 1 percent significance level a joint 

restriction on the co-integrating relationship of (α =0 and β =1), the equivalent of long-run 

parity between bond spreads and CDS premiums.  In particular, the estimates of β  in the next 

column exceed one for every country but China, with an average value of 1.30, and in most cases 
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we can reject β =1 at the 10 percent significance level.   In other words, CDS premiums tends to 

move more than one-for-one with the corresponding bond spreads, consistent with a market 

friction arising from the presence of an economically significant CTD option in the CDS contract 

specification.  Somewhat in contrast, Blanco, Brennan, and Marsh (2005) report that for many of 

the U.S. and European investment-grade corporate reference entities that they study, they cannot 

reject a unit slope in the long-run relationship between bond spreads and CDS premiums.   

 

C. Adjustment Dynamics and Price Leadership 

 The VECM representation also provides information about the dynamics of adjustment to 

the long-term equilibrium relationship between the sovereign CDS premiums and bond spreads.  

Interestingly, with very few exceptions, we generally estimate a statistically significant negative 

1λ  and a statistically significant positive 2λ .  This means that both bond spreads and CDS 

premiums partake in the adjustment to equilibrium.  For example, when the CDS premium is 

relatively high, it tends to fall and the bond spread tends to rise in subsequent days.  Our 

estimated dynamics for the seven countries in Table 5 imply fairly rapid adjustment, with 5 to 13 

percent of a deviation from the long-run relationship tending to dissipate within a day.  

Nevertheless, deviations from the estimated long-run relationship are clearly persisting longer 

than it would take for participants in one market to observe the price in the other, consistent with 

imperfections in the arbitrage relationship between bonds and default swaps.   

The relative magnitude of 1λ and 2λ can be used to characterize the contribution of each 

market towards price discovery, at least as manifested in the recorded market prices.  Prices in 

the more liquid market should be quicker to reflect public information and have less transitory 

noise.  If one market always lags the other, then the λ coefficient in the equation for the market 
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that always leads should be zero.  If both coefficients are statistically significant with the 

expected signs, the relative magnitude of the two coefficients reveals which market leads the 

price discovery process more.  Following Gonzalo and Granger (1995), we construct a measure 

(GG) that reflects the contribution of each market to price discovery, shown in the last column of 

Table 5 and defined as the ratio of the speed of adjustment in the two markets ( 2 2 1/( )λ λ λ− ), 

with a lower bound of 0 and upper bound of 1.  This statistic can be interpreted as the fraction of 

overall movements in credit risk compensation led by initial movements in CDS premiums (as 

opposed to appearing initially in movements in bond spreads) based on the estimated VECM.  

When the GG measure is close to 1, as we estimate for China and Colombia, it implies that the 

CDS market leads in price discovery.  When the estimated measure is closer to ½ than either 

extreme, as it is for most of the other countries, both markets contribute to price discovery, and 

there is no clear evidence on which market leads.   

Our average GG measure for these 7 countries is 58 percent, suggesting that the CDS 

market leads a little more often than it lags, but contrasting somewhat with an average GG 

measure of 79 percent reported by Blanco, Brennan, and Marsh (2005) for investment-grade 

corporate reference entities that implies CDS premiums generally lead bond prices.  It is possible 

that the CDS market plays less of a leadership role for emerging market sovereign credit pricing, 

simply because the CTD option is more of an obstacle to CDS liquidity.  Another possibility is 

that compared to most corporate bond issuers, our sample of sovereigns (limited to those for 

which it is possible to estimate a daily yield curve from dollar-denominated bond prices) has 

relatively liquid bonds.   

Table 6 further explores differences in our VECM estimates across countries.  In 

particular, we compare the GG price leadership statistic to proxies for relative CDS and bond 
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market liquidity for our small cross-section of emerging-market sovereigns.  The first two 

columns show averages of daily bid-ask spreads from Bloomberg for the 5-year CDS (per year, 

as a percent of notional value) and for the issuer’s most liquid bond (as a percent of face value).  

If price discovery tends to occur in the more liquid market, than we should expect that all else 

equal, the CDS market will lead more for names with low CDS bid-ask spreads and high bond 

bid-ask spreads.  The estimated correlations shown in the table have the expected signs, but they 

are too weak to be statistically significant for a sample of only 7 reference entities.  As can be 

seen in the scatter plot in Figure 4, the correlation of the GG measure with the ratio of the bond 

bid-ask spread to the CDS bid-ask spread is stronger (66 percent), but it is still not statistically 

significant at the 5 percent level.  The positive sign, however, suggests that when the bond 

market is relatively illiquid (high bid-ask spread), price discovery tends to shift to the CDS 

market (higher GG measure), which is consistent with the findings of Chakravarty, Gulen, and 

Mayhew (2004) that the level of contribution of options to price discovery is higher when 

liquidity is higher relative to stocks.  Presuming that most of the relevant information about a 

sovereign borrower’s credit risk is widely disseminated, it seems to make sense for it to tend to 

show most quickly in the more liquid market.  In contrast, when private information is relatively 

more important, bid-ask spreads ought to be higher, all else equal, in the market where informed 

agents trade, as less-informed liquidity providers would need to be compensated for adverse 

selection.   

We also consider one additional proxy for relative bond market liquidity -- the number of 

the issuer’s bonds outstanding during our sample period that would have been eligible for 

delivery, which we take to be more of a proxy for collective bond market liquidity than that of 

any given bond.  The scatter plot in Figure 5 implies a negative relation between the number of 
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eligible bonds and the GG measure of CDS price leadership, consistent with price discovery 

occurring in the bond market more often when there are more bonds that might be traded.   The 

correlation of -80 percent between these variables is statistically significant at the 5 percent level, 

as reported in Table 6.   Again, this result is consistent with public information being reflected 

first in the more liquid market.   

   Next we consider how our estimated long-run slope coefficient varies across the 

emerging-market sovereign borrowers in our sample.  As noted before, the CTD option should 

tend to cause CDS premiums to move more than one-for-one with bond yield spreads.  

Furthermore, the slope should be higher when the windfall to the protection buyer of delivering 

the CTD bond is greater.  The scatter plot in Figure 6 shows a strong negative relation between 

the estimated slope coefficient and the average over the sample of the price of the cheapest 

deliverable bond, consistent with the value of the CTD option accounting for long-run relations 

between CDS premiums and bond yield spreads with greater than unit slopes.  Furthermore, the 

correlation of -77 percent between these variables reported in Table 6 is statistically significant at 

the 5 percent level.   

To the extent that the CTD option makes the CDS contract an imperfect hedge for a 

position in the underlying debt, introducing an additional source of uncertainty that could 

adversely affect either counterparty, it is conceivable that the CTD option is an impediment to 

CDS liquidity.  Accordingly, since the estimated long-run slope coefficient is a proxy for the 

importance of the CTD option, one might expect a higher slope to be associated with relative 

illiquidity in the CDS market.  Consistent with this conjecture, we compute a correlation of 77 

percent between the estimated slope and the CDS bid-ask spread for the six sovereign names in 

Table 6 for which two-sided CDS quotes were available from Bloomberg, although the 
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coefficient is not statistically significant at the 5 percent level.  Interestingly, to the extent that 

the CTD option might impede CDS liquidity, we do not find evidence that it reduces the extent 

to which price discovery occurs in the CDS market -- the correlation between the estimated slope 

coefficient and the GG measure of CDS price leadership that we report in Table 6 is close to 

zero.  A negative correlation would be consistent with the CTD option serving as a friction that 

pushed the price discovery process back into the underlying debt market.   

 

V. Conclusions 

 In this paper, we analyze the relationship between sovereign CDS premiums and bond 

yield spreads for nine emerging-market sovereign credits over a four-year period.  For most 

countries in our sample, we find that sovereign CDS premiums and bond spreads are linked by a 

stable linear long-run equilibrium relation.  The two prices of credit risk, however, often diverge 

from the equilibrium in the short run, with these temporary deviations typically dissipating at a 

rate of 5 to 13 percent per day.  This gradual convergence in prices implies that there is some 

predictability of relative price changes between the two markets, which is sustained by some 

combination of illiquidity in at least one of the two markets and risk that arises from the 

imperfections in the underlying arbitrage relation.   

CDS markets seem to lead bond markets in price discovery in some instances, but lag 

bond prices in other cases.  We find some evidence that the relatively more liquid market tends 

to lead the other.  In particular, across our sovereign borrowers, we calculate that the GG 

measure of relative CDS price leadership is correlated (i) positively with the ratio of the bond 

bid-ask spread to the CDS bid-ask spread and (ii) negatively with the number of bonds 

outstanding (a proxy for collective bond market liquidity), with a statistically significant 
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coefficient in the second case.  Price leadership in the more liquid market is consistent with 

sovereign credit risk pricing being driven mostly by public information.  Overall, the bond 

market leads more often for our emerging-market sovereign borrowers than has been reported by 

Blanco, Brennan, and Marsh (2005) for investment-grade corporate names.  Accordingly, the 

CDS market may not be as clear-cut a choice as a benchmark for credit pricing for sovereign 

bond issuers as it is for corporate borrowers.  

We also derive the pricing implications of the CTD option in CDS contracts, and report a 

variety of evidence that the CTD option is quantitatively important in our sample, and in 

particular that the value of the CTD option is an important determinant of the CDS basis -- the 

difference in credit pricing between the CDS and bond markets.  For example, we find that the 

CDS basis tends to be higher for a borrower for which the ex post CTD option is likely to be 

larger, because it has issued at least one bond with a below-market coupon, long maturity, and/or 

low pre-default market value, as a fraction of the face value that would be insured by CDS 

protection.  We also find that the CDS basis tends to be higher for riskier reference entities with 

lower credit ratings and higher bond yield spreads.  This is consistent with the presence of the 

CTD option, because all else equal, the option is more valuable ex ante when the probability of a 

default event is higher.  Similarly, in our dynamic analysis, we find that CDS premiums tend to 

move more than one-for-one with bond yield spreads; all else equal, a rising yield spread is 

associated with an increasing probability of a credit event.   In addition, we report a statistically 

significant negative correlation across sovereign borrowers between the estimated long-run slope 

and the cheapest bond price, further evidence that CDS premiums move more than one-for-one 

with bond yield spreads specifically because of the CTD option. We also report some weaker 
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evidence that suggests the estimated long-run slope is negatively associated with CDS liquidity, 

consistent with the CTD option creating a market friction that is an impediment to liquidity.   

Our results concerning the importance of the CTD option have a number of further 

implications.  First, the CTD option appears to be quantitatively important enough so that it 

should be accounted for in any CDS pricing model.  Second, the CTD option appears to have a 

significant effect on optimal hedging ratios versus the underlying debt, with protection buyers 

often over-hedged, if they match the CDS notional amount to the face value of their debt 

holdings.  Third, the pay-off to a CDS protection buyer of a strategic delivery choice is a factor 

in optimal CDS contract design, particularly in the trade-off between flexibility and specificity in 

settlement procedures after a covered credit event.  To the extent that the least valuable bond 

would always be delivered, even when the protection buyer had been hedging a position in a 

different asset, it is not at all clear that the wide choice in deliverable instruments available under 

prevailing market conventions is desirable, particularly if there is ex ante uncertainty about the 

extent to which the CTD option will be in-the-money after a credit event.  Finally, the value of 

the CTD option incorporated into CDS pricing can make it more difficult to draw inferences 

from CDS premiums about the market price of the underlying credit risk.  This is a potential 

drawback for risk management, and to policy makers who use market prices to monitor credit 

risk and credit market conditions.   
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APPENDIX:  Notes on the Construction of the Cross-Sectional Data for Tables 3 and 6 
 
The Mean 5-Year CDS Basis and the Mean 5-Year Bond Spread are computed for each country 
as the average of daily prices over the days for which quotes for both the sovereign bond yield 
and the sovereign CDS premium were available.   
 
The Lowest Annual Bond Coupon, the Number of Bonds, and the Longest Deliverable Bond 
Maturity are drawn from the set of bonds (eligible for delivery against a CDS contract) 
outstanding for any part of the sample period.  Source:  Bloomberg.   
 
The Mean of Lowest Bond Price is, for each country, the average over the sample period of the 
lowest quarter-end price quoted among bonds issued by the corresponding sovereign that were 
then included in the Merrill Lynch non-Brady U.S. Dollar Sovereign index.  Source:  Bloomberg.   
 
The Mean CDS Bid-Ask Spread and the Mean Bond Bid-Ask Spread are computed as the 
average of daily bid-ask spreads, as a percent of the mid-quote, beginning January 24, 2003, the 
first day for which CDS bid and ask quotes were available for each of the first six sovereigns 
listed in Table 6.  The Mean Bond Bid-Ask Spread for each sovereign is measured for the U.S. 
dollar-denominated bond with the lowest average bid-ask spread over the period from January 
24, 2003 to March 31, 2005 (source:  Bloomberg).  The specific sovereign bonds are:   
 

China  7.3%   12/15/2008 
Philippines 10-5/8%  3/16/2025 
Mexico 8.3%   8/15/2031 
Turkey  11-3/4%  6/15/2010 
Brazil  11%   8/17/2040 
Colombia 11-3/4%  2/25//2020 
Uruguay 7-7/8%  1/15/2033 

 
 



 32

Table 1.  Prices of Argentine Sovereign Dollar-Denominated Bonds after the 2001 Default 
 

Prices are November 30, 2001 quotes for the Argentine constituents of Merrill Lynch’s U.S. 
Dollar Emerging Market Sovereign Plus Non-Brady Index.  These bonds had been downgraded 
to D by Standard and Poor’s on November 19, 2001.   

 

Maturity Date 

Remaining
Maturity
(Years)

Annual
Coupon

(Percent)

Face 
Amount 

($ millions) Price

12/20/2003 2.1 8.375 1,843 43.50

12/4/2005 4.0 11.000 862 40.50

10/9/2006 4.9 11.000 1,213 36.50

12/19/2008 7.1 7.000 11,456 32.25

4/7/2009 7.4 11.750 1,163 30.50

3/15/2010 8.3 11.375 860 31.00

2/21/2012 10.2 12.375 905 30.00

6/15/2015 13.5 11.750 903 29.00

1/30/2017 15.2 11.375 2,491 35.60

6/19/2018 16.6 12.250 7,463 24.25

9/19/2027 25.8 9.750 891 32.25

6/19/2031 29.6 12.000 8,821 23.00

face-weighted 
average    29.47

 
 



Table 2.  Availability of Quotes for CDS Premiums (February 26, 2001 to March 31, 2005) 
 
The CDS premiums are averages across dealers of mid-quotes for 5-year contracts compiled by 
Mark-it Partners.   
 
 

Credit Rating 
(3/31/2005) Number of Observations

Brazil B 1,049

China A 974

Colombia BB 978

Mexico BBB 980

Philippines B 1,033

Russia BBB 923

Turkey B 1,061

Uruguay B 516

Venezuela B 1,039
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Table 3.  CDS Basis and Sovereign Bond Characteristics 
 

For each country, this table reports the average 5-year dollar sovereign bond yield spread and 
CDS basis for the period from February 26, 2001 to March 31, 2005 and summary statistics on 
the set of international sovereign dollar-denominated bonds that were outstanding during (either 
part or all of) the same period.  Countries are listed in order of increasing bond spread.   
 

 

 

Mean
5-Year 

CDS
basis

Mean
5-Year

Bond
Spread

Lowest 
Annual

Bond
Coupon

Mean 5-Year
Yield minus 

Lowest
Coupon 

Longest 
Deliverable

Bond
Matures in:

Mean of
Lowest

Bond
Price

China 14 26 3.75% 0.48% 2027 103.1

Mexico 36 156 4.63% 0.87% 2034 97.5

Russia 63 361 5.00% 0.81% 2030 79.1

Philippines 99 364 0.00% 7.73% 2030 88.7

Colombia 157 437 7.25% 1.20% 2033 94.1

Turkey 117 567 7.25% 3.20% 2034 94.2

Venezuela 313 601 2.25% 6.93% 2034 77.6

Brazil 215 818 7.88% 4.54% 2040 72.1

Uruguay 217 1,124 6.52% 10.29% 2033 76.5

Correlation 
with CDS basis 1 0.76) 0.12) 0.66) 0.59) -0.72)

(P-Value) (0.02) (0.76) (0.05) (0.10) (0.03)



 35

Table 4.  Johansen Co-integration Trace Tests 
 
This table shows trace statistics and P-values of Johansen tests from two-equation systems in 
CDS premiums and bond spreads for each of nine emerging market sovereigns over the period 
from February 26, 2001 to March 31, 2005.  Lag lengths (up to a maximum of 5 lags) were 
chosen on the basis of the Schwarz Information Criterion.  For the two countries shown in bold 
face, the null hypothesis of no co-integration between the CDS premium and the bond spread is 
not rejected at the 5 percent level.   
 

 
  Null Hypothesis 

 
Number of

Observations

 Zero or One 
Co-integrating 

Vectors 

Zero 
Co-integrating 

Vectors 
 0.96 52.31* Brazil 

  
1,004  (0.94) (0.00) 

 8.35 43.16* China 
  

933  (0.07) (0.00) 

 2.21 35.01* Colombia 
  

933  (0.74) (0.00) 

 5.18 31.03* Mexico 
  

936  (0.27) (0.00) 

 3.45 48.62* Philippines 
  

878  (0.51) (0.00) 

 6.85 9.19 Russia 
  

882  (0.14) (0.72) 

 1.60 25.80* Turkey 
  

1,016  (0.85) (0.01) 

 3.35 33.02* Uruguay 
  

495  (0.53) (0.00) 

 4.95 11.81) Venezuela 
  

665  (0.30) (0.47) 
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Table 5.  Vector Error Correction Model (VECM) Estimates 
 

This table reports results of the Vector Error Correction model applied to 5-year U.S. dollar sovereign 
CDS premiums and bond yield spreads (over the swap curve) for the period from February 26, 2001 to 
March 31, 2005. Results are reported for the seven countries for which the results in Table 6 indicate that 
a co-integration relationship exists.  The model is specified as follows:  
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λ α β γ δ ε

− − − −
= =

− − − −
= =

Δ = − − + Δ + Δ +

Δ = − − + Δ + Δ +

∑ ∑

∑ ∑

 

 
λ2/(λ2-λ1) is the Granger-Gonzalo measure of relative contribution to price discovery, with values above 
50% implying that the CDS market leads more often than not.  Lag lengths (up to a maximum of 5 lags) 
are chosen on the basis of the Schwarz Information Criterion.   
 

  

χ2(2) for 
α=0 & β=1 

 
(p-value) 

 
β 
 

(std. error) 

 
λ1 
 

(t-statistic) 

 
λ2 
 

(t-statistic) 

 
λ2/(λ2-λ1) 

 

46.67 1.51 -0.08 0.05 Brazil  (0.00) (0.04) (-3.46) (4.02) 37% 

24.57 0.81 -0.01 0.11 China  (0.00) (0.15) (-1.03) (4.75) 94% 

32.24 1.51 -0.003 0.05 Colombia  (0.00) (0.08) (-0.21) (4.42) 95% 

13.23 1.09 -0.06 0.02 Mexico  (0.00) (0.10) (-4.06) (1.63) 24% 

36.30 1.07 -0.07 0.03 Philippines  (0.00) (0.11) (-4.35) (2.39) 32% 

14.45 1.22 -0.02 0.03 Turkey  (0.00) (0.08) (-2.06) (3.25) 62% 

9.99 1.87 -0.02 0.03 Uruguay  (0.01) (0.33) (-2.23) (2.85) 59% 

   
mean  1.30   58% 
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Table 6.  VECM Estimates, Bid-Ask Spreads, and Bond Characteristics  
 

Bid-ask spreads are measured as a percent of face (bonds) or notional (CDS) value.  For each issuer, the figure for the bond with the 
lowest average daily bid-ask spread is used.  The number of bonds reported reflects any outstanding for part or all of the 2001-2005 
sample that would have been eligible for delivery.  Countries are listed in increasing order of the estimated slope coefficient from the 
VECM estimation reported in Table 5.  The statistics in parentheses are P-values for a null hypothesis of a zero correlation.   

 

 

Mean
CDS

Bid-Ask
Spread

Mean
Bond

Bid-Ask
Spread

Ratio of
Mean

Bid-Ask
Spreads

Number of 
Bonds

Mean of 
Lowest

Bond
Price

Slope 
coefficient

β

CDS price
leadership

λ2/(λ2-λ1)

China 0.04 0.37 9.17 12 103.1 0.81 94%

Philippines 0.19 0.70 3.62 23 88.7 1.07 32%

Mexico 0.20 0.77 3.90 25 97.5 1.09 24%

Turkey 0.37 0.45 1.24 19 94.2 1.22 62%

Brazil 0.42 0.43 1.03 27 72.1 1.51 37%

Colombia 0.23 1.31 5.75 20 94.1 1.51 95%

Uruguay N.A. 1.70 N.A. 23 76.5 1.87 59%

Correlations:
-0.39) 0.17) 0.66) -0.80) -0.01) 1with 

λ2 / (λ2 - λ1) (0.45) (0.72) (0.16) (0.03) (0.99)

0.77) -0.57) -0.77) 1with β (0.08) (0.24) (0.04)
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Figure 1.  Average CDS Basis versus Average Bond Spread  
 

Because it is associated with the probability of a default event, we use the bond spread as a rough proxy for the relative probability 
that a CDS protection buyer will have an opportunity to exercise a cheapest-to-deliver option before the CDS contract matures.   
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Figure 2.  Average CDS Basis versus Lowest Bond Price 
 

We use the issuer’s lowest-priced bond as a rough proxy for the relative value (upon a default event) of the cheapest-to-deliver bond.   
 

CDS Basis versus Lowest Bond Price (2/27/2001 - 3/31/2005)
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Figure 3.  Sovereign CDS Premiums and Bond Spreads 
 

This figure plots the time series of 5-year dollar sovereign CDS premiums and bond yield 
spreads (with the swap rate as the risk-free rate) in nine emerging markets over the period of 
February 26, 2001 – March 31, 2005. 
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Figure 3 (continued).  Sovereign CDS Premiums and Bond Spreads 
 

This figure plots the time series of 5-year dollar sovereign CDS premiums and bond yield 
spreads (with the swap rate as the risk-free rate) in nine emerging markets over the period of 
February 26, 2001 – March 31, 2005. 
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Figure 4.  VECM Estimates of the Share of the CDS in Price Leadership [λ2 / (λ2 - λ1)] versus Ratio of Bid-Ask Spreads 
 

We use the ratio (from Table 6) of the average bid-ask spread for the reference entity’s most liquid bond to the average bid-ask spread for 
the 5-year CDS as a rough proxy for the relative liquidity of the CDS.   
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Figure 5.  VECM Estimates of the Share of the CDS in Price Leadership [λ2 / (λ2 - λ1)] versus Number of Eligible Bonds 
 

We use the number of different sovereign bonds eligible for delivery against the CDS contract (from Table 6) as a rough proxy for the 
issuer’s overall bond market liquidity.   
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Figure 6.  VECM Long-Run Slope Coefficient Estimates (β from Table 5) versus Lowest Bond Price 

 
We use the issuer’s lowest-priced bond as a rough proxy for the relative value (upon a default event) of the cheapest-to-deliver bond.   
The cheapest-to-deliver option should also be reflected in the sensitivity of CDS premiums to bond spreads (i.e., the slope coefficient).    
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