
 

 
Information Flow across Credit Default Swap, 

Bond and Stock Markets 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Boonlert Jitmaneeroj 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This research is supported by grants from 

University of the Thai Chamber of Commerce 

2018 
 

 

 

 



ii 

 

Title:   Information Flow across Credit Default Swap, Bond and Stock Markets 

Author:   Boonlert Jitmaneeroj 

    School of Business, University of the Thai Chamber of Commerce 

Year:   2018 

Page:   83 

Keywords: Credit Default Swap; Bond; Stock; Short Sales; Causality 

 

Abstract 

This research aims to shed more light on information flows across credit default swap 

(CDS), bond and stock markets. This research is presented by two standalone papers. 

The first paper, “The impact of short sales ban on the relationship between 

stock and credit default swap markets in the United Kingdom”,
1

 raises an important 

issue that the remit of the UK short sales ban on financial stocks from September 2008 

to January 2009 excluded CDS that could be used to take bearish positions. The results 

reveal that banned stock returns Granger cause CDS returns in the pre- and post-ban 

periods but causality runs from CDS to stock returns during the ban period. 

Underlying risk proxied by the CDS probability of default on banned financial 

increased in the pre-ban, ban and post-ban periods which highlights an endogeneity 

problem ignored in some studies. This increased risk provides a plausible rationale for 

why CDS and related equity spreads - which increased during the ban period - failed 

to fall significantly in the post-ban period. Panel regression results indicate that CDS 

probability of default was an important economic determinant of stock bid-ask spreads 

during the ban period. Finally, our cumulative abnormal return (CAR) results indicate 

that the ban offered direct price support for the smaller non-CDS stocks during the ban 

period and indirect support for CDS stocks from their pre-ban to their post-ban levels. 

                                                 
1

 This paper is in the 2
nd

 round of review process by The European Journal of Finance. 
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The second paper, “Is Thailand’s credit default swap market linked to bond 

and stock markets? Evidence from the term structure of credit spreads”,
2

 examines 

information flows and shock transmissions across CDS, bond and stock markets based 

on the entire term structure of credit spreads ranging from 6-month to 10-year 

maturities. The key findings are summarized as follows. First, the slope of the term 

structure of credit spreads is positively related to firm leverage and volatility of stock 

returns, but negatively associated with the level and the slope of the term structure of 

risk-free interest rates. Second, the CDS-bond basis is persistently negative for almost 

all companies and displays a monotonically increasing trajectory over the entire term 

structure of credit spreads. As the maturity lengthens, the arbitrage opportunity of 

companies with negative (positive) CDS-bond basis decreases (increases). Third, the 

panel Granger causality tests provide strong evidence of bi-directional relationships 

among CDS, bond and stock markets when the term structure of credit spreads is 

considered. This study therefore argues that extant research using only a 5-year credit 

spread tends to understate the intermarket linkages since investors are likely to trade 

credit risk over the term structure of credit spreads. Finally, the impulse response 

functions show that adjustment processes of shock transmissions across markets are 

not highly persistent and the shocks appear to die out roughly after 7 days. The 

presence of information flows and shock transmissions between markets requires that 

regulatory authorities adopt coherent regulations across CDS, bond and stock markets. 

 

                                                 
2

 This paper is accepted for publication at Research in International Business and Finance, Vol. 46, 

December 2018, pp. 324-341. 
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Chapter 1 

 

The impact of short sales ban on the 

relationship between stock and credit default 

swap markets in the United Kingdom 

 

 

 

Abstract 

The remit of the UK short sales ban on financial stocks from September 2008 to January 2009 

excluded credit default swaps (CDS) that could be used to take bearish positions. The results 

reveal that banned stock returns Granger cause CDS returns in the pre- and post-ban periods 

but causality runs from CDS to stock returns during the ban period. Underlying risk proxied 

by the CDS probability of default on banned financial increased in the pre-ban, ban and 

post-ban periods which highlights an endogeneity problem ignored in some studies. This 

increased risk provides a plausible rationale for why CDS and related equity spreads - which 

increased during the ban period - failed to fall significantly in the post-ban period. Panel 

regression results indicate that CDS probability of default was an important economic 

determinant of stock bid-ask spreads during the ban period. Finally, our cumulative abnormal 

return (CAR) results indicate that the ban offered direct price support for the smaller 

non-CDS stocks during the ban period and indirect support for CDS stocks from their pre-ban 

to their post-ban levels. 

 

 

1. Introduction 

The UK’s worst ever banking and financial crisis commenced in August 2007 when problems 

arose in the wholesale money markets that had funded considerable parts of all banks’ 

mortgage lending in the run up to the crisis. This led in September 2007 to the collapse of 

Northern Rock Bank and, subsequently, to problems with other UK former building societies 
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like Alliance and Leicester and Bradford and Bingley that later had to be rescued or taken into 

public ownership.
1
 The UK banking crisis was part of a broader international banking and 

financial crisis that adversely affected the USA, Ireland and Spain to mention but a few. The 

collapse of Lehman Brothers in the USA in September 2008 proved a particular trigger point 

in prompting extraordinary responses from governments and regulators alike in implementing 

their too big to fail (TBTF) policy of protecting strategic banks whose failure could threaten 

the entire financial system. It provided the backdrop to regulators imposing short sales bans 

(SSBs) or other constraints such as obligatory disclosure of short positions in September 2008 

on the short-selling of financial and other stocks as governments and regulators took 

defensive action in relation to their banking systems.  

 The UK ban instigated by the Financial Services Authority (FSA) on September 19, 2008 

is of particular interest for several reasons. First, it is unique among major markets in having a 

duration of some four months as compared with that of 14 days for the US Securities and 

Exchange Commission (SEC) ban that commenced on the same date. Second, the UK ban 

covered the creation and increase of net short positions on the London Stock Exchange (LSE) 

either through the borrowing of stocks or, importantly, using equity-related derivatives. It also 

required the disclosure of short positions in excess of 0.25% of the equity capital of the 

banned stocks. Third, the UK is the only large stock market to have imposed a ban on both 

covered and naked (open) shorts on financials for an extended period of time. The UK ban 

applied to a heterogeneous group of 33 financials that comprised 13 large cap financials with 

related equity and credit derivatives and 20 small cap financials without derivatives. Finally, 

the UK ban coverage did not include related derivatives such as single stock futures (SSF) and 

credit default swaps (CDS).
2
 Benzennou et al. (2018) argue that SSF can be used to 

circumvent SSBs as a short SSF position is a low-cost alternative to short-selling the 

                                                 
1
 See Shin (2009) for a fascinating account of the collapse of Northern Rock. 

2
 The ban included options, futures, depository receipts, contracts for differences, spread bets and dual line 

stocks. 
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underlying. However, SSF are less costly and less risky than short selling and have lower 

margin requirements than spot trades in the underlying. CDS offer insurance on credit risk. 

Banks and other financials are highly leveraged and so their market risk is largely comprised 

of credit risk. Thus, CDS enabled investors to take bearish positions on the banned stocks.
3
 

Some 13 of the 33 banned financials had related senior and subordinate CDS. Our empirical 

evidence below shows that the CDS market leads the stock market in terms of price discovery 

during the ban period. 

The major contribution of this paper is that it demonstrates the crucial role CDS returns 

and their probability of default (PD) as a proxy for underlying risk help us to interpret crucial 

aspects of the SSB. The results underline the central role CDS markets played during the ban 

period. Its causality test results show that CDS returns Granger-cause stock returns during the 

ban period whilst stock returns lead CDS returns in all other periods. The results indicate that 

non-CDS stock bid-ask spreads widened during the ban and fell in the immediate post-ban 

period. These smaller financial results are in line with those in Beber and Pagano (2013). 

Strikingly, both CDS and related equity bid-ask spreads followed a different pattern, rising 

markedly during the ban but then remaining high for the immediate post-ban period. Our 

panel regression results indicate that PD exerted a significantly positive economic impact on 

equity spreads during ban period. Finally, our CAR results indicate that the SSB offered direct 

price support for the smaller non-CDS stocks during the ban period and that the ban could be 

interpreted as supporting large CDS stock CARs between the pre- and post-ban periods. 

The second contribution is that our results complement those of the interesting 

Benzennou et al. (2018) study of SSF that were not included in the UK ban. Unlike our study 

that focuses on just banned stocks, they investigate all UK SSF data using the 135 contracts in 

London and 13 in Lisbon from January 2008 until December 2010. Their market wide focus 

                                                 
3
 An investor could take a bearish position in a banned stock during the ban period by buying its CDS. If its 

default risk increases, then the investor could close her position at a profit by selling the CDS. 
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explains the differences between some of their and our results. They find a significant 

increase in SSF trading activity and narrower SSF spreads. SSF market volatility and market 

quality were unaffected by the SSB although the latter led to increased turnover. Their results 

suggest that changes in SSF market activity during the ban period were neutral in relation to 

the underlying stocks’ liquidity, volatility, and volume. 

The most comprehensive study on SSB is that by Beber and Pagano (2013) who employ 

daily data for 16,491 stocks across 30 countries for the January 2008 to June 2009 period. 

Their main finding was that SSBs worsened liquidity especially for small cap stocks and those 

without listed options. It also slowed price discovery and failed to support prices for 

financials with the exception of the USA. Beber and Pagano (2013) acknowledge a potential 

endogeneity problem in their results which they express as follows: “…if policy makers tend 

to impose such bans at times when stocks tend to become illiquid for some other reason, the 

correlation between short-selling bans and market illiquidity documented so far could not be 

interpreted as a causal relationship. (ibid. p.364). Interestingly, one of the two instruments 

they use in studying liquidity is the country-level CDS spreads for financials. The impact of 

adding this variable to their regression is sharply to reduce the SSB impact on bid-ask 

spreads. The covered ban coefficient falls from 2.75 to 0.46 for the 12 countries like the UK 

with partial (financials only) bans.
4
 

The final contribution of this paper is that it exploits CDS market information on 

financials to tackle the endogeneity problem identified by Beber and Pagano (2013). CDS 

spreads are highly informative about both price discovery and underlying default risk. The 

latter can be captured by the CDS PD that is a forward-looking measure of default risk. The 

paper traces the trajectory of the latter over a series of sub-periods the August 2006 to April 

2010. These include the ban period itself (September 2008-January 2009), the pre- and 

                                                 
4
 See columns (5) and (6) in Table II, p.360. 
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post-ban periods with disclosure requirements on short positions, the developing Northern 

Rock and other former building society crisis period, and pre-crisis and post-disclosure years. 

The general pattern is that the median PD shows a monotonically increasing trajectory from 

the pre-crisis throughout all the sub-periods up to and including both the ban and immediate 

post-ban disclosure periods. The PD data show that the default risk of the 13 large cap 

financials increased during both the ban period and in the immediate post-ban period. This is 

a novel insight on the UK ban and helps us understand that, while the CDS and related 

bid-ask spreads increased during the ban period, they were non-decreasing thereafter. The 

implications are twofold. The increase in spreads cannot simply be attributed to the 

imposition of the ban itself and there is no expectation of a fall in spreads upon lifting the ban. 

Our study adds to the literature on SSBs. Only a few studies focus specifically on the UK 

SSB and virtually all reach a negative verdict on it. Marsh and Payne (2012) study market 

microstructure effects of the ban. They conclude that the SSB exacerbated problems in 

valuing UK financials.
5
 The main finding of the Hannson and Fors (2009) study of the UK 

ban was strong evidence that the bid-ask spreads widened due to the SSB. They also found 

that the trading volumes and number of trades in the banned stocks fell significantly. Studies 

that include the UK in larger samples of countries include Beber and Pagano (2013) and Frino 

et al. (2011). The latter examine SSBs in 14 countries. Their study stands out because it is one 

of the very few to conclude that the issue of whether SSBs have a positive net impact remains 

an open question. 

Our paper is also related to a small number of papers that consider the impact of CDS and 

other derivatives on SSB. One is Ni and Pan (2015) who study the interaction between price 

discovery in banned stocks and prices of options and CDS during the 2008 US covered ban. 

They find that stocks with high CDS percentage change have low subsequent returns and so 

                                                 
5
 Sifat and Mohamad (2015) reach similar conclusions on the market microstructure impact. 
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contribute to price discovery. They conclude that derivative prices are more informationally 

efficient than stock prices during the ban which our Granger causality results support. Battalio 

and Schultz (2011) and Grundy et al. (2012) investigate the impact of the US SSB in 2008 on 

equity option markets and find that bid-ask spreads for the options of banned stocks increased 

significantly. Our CDS bid-ask spread results exhibit a similar pattern. 

The remainder of this paper is organized as follows. Section 2 presents a brief overview of 

the SSB literature, details of the UK ban and related periods, the banned list and the data 

sources. Section 3 presents and discusses the empirical results. A final section concludes.  

 

2. Short sales bans 

2.1 Literature 

The modern discussion on short selling and the market effects thereof is largely based on 

Miller (1977). Under heterogeneous expectations he shows that short selling puts pressure on 

stock prices as the market value incorporates the valuation of all investors, including those 

with a negative view. The riskier the asset, the larger the effect as the dispersion of opinions is 

wider. In the presence of short sales restrictions, the price will reflect the views of optimistic 

investors. Chang et al. (2007) and Jones (2012) provide empirical results confirming the 

outcome of Miller (1977) when short selling is difficult or prohibited.  

Hong et al. (2012) demonstrate that short arbitrage in stock markets can amplify the 

impact of economic shocks. Since the ability of speculators to hold on to short positions 

depends on stock prices, shorts are often increased following bad news about a stock and vice 

versa for good news. The upshot is that the prices of highly shorted stocks overreact to 

economic shocks and they establish evidence consistent with this destabilizing mechanism. 

They find that the price of a highly-shorted stock is more sensitive to (earnings) news than a 

stock with little short interest and that the change in short interest in response to news is more 
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sensitive to surprises for highly shorted stocks. They confirm that these effects are more 

pronounced for stocks which are easier to short (e.g. NASDAQ rather than NYSE stocks) and 

these effects have become more pronounced over time for small stocks with the rise of hedge 

funds.  

Several studies of the recent bans have already appeared. Hansson and Fors (2009) study 

the UK short sale ban period using intraday data for the equity market only. They find no 

evidence of effects of the ban on abnormal returns and volatilities. They attribute this to the 

extreme levels of noise during the financial crisis. However, they do establish that the bid-ask 

spreads in the affected stocks widened during the ban and that the trading activity in the 

banned stocks decreased.  

Boehmer et al. (2013) study the US Securities and Exchange Commission (SEC) ban on 

most short sales in more than 800 financial stocks. This differed from the UK ban in being 

less intensive, covering a shorter period but also a much wider range of financial stocks. They 

match banned stocks to a control group of non-banned stocks to identify the ban effects. They 

find that shorting activity fell by 77% and that the stocks subject to the ban exhibited 

increases in spreads, price impacts, and intraday volatility. While the prices of stocks subject 

to the ban increased sharply, this may be because of the Troubled Asset Relief Program 

(TARP) and other initiatives announced the same day rather than to the ban itself. The 

conclusion is that they are sceptical about any beneficial effects of the ban and instead stress 

its deleterious effects on market quality as measured by increased spreads. 

The UK short sale ban is also included in two more comprehensive studies. Beber and 

Pagano (2013) exploits the variation in short-sales regimes across 30 economies in terms of 

both their intensity and duration to identify their effects using panel data techniques. They 

find that the bans were detrimental for liquidity especially for small cap, high volatility stocks 
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with no listed options. They further establish that bans slowed down price discovery and 

failed to support stock prices, with the possible exception of US financial stocks. 

The UK is also included in the Frino et al. (2011) study of the impact of 2008 bans on 

market quality. Their findings indicate that SSBs lead to artificially inflated prices as indicated 

by positive abnormal returns in line with Miller's (1977) overvaluation theory. They are one of 

the few to interpret this as bans being effective in temporarily stabilizing prices in struggling 

financial stocks. They recognize that SSBs involve a deterioration in market quality proxied 

by wider bid-ask spreads, increased price volatility and reduced trading activity.  

 

2.2 UK short sales ban periods 

The focus of this paper is on the UK short sales ban. However, the ban itself needs to be 

placed within the much broader scope of regulatory intervention during the periods both 

before and after the ban by the FSA (the regulatory authority). As well as the actual short 

sales ban period, the FSA implemented two separate requirements for disclosure of net short 

positions in financial sector companies that are largely ignored in extant studies. One can 

distinguish between six separate phases around the FSA intervention on net short positions in 

the UK in 2008 and 2009. 

i) 9/8/06 – 8/8/07. The Pre-crisis year includes the year from August 2006 preceding 

the financial crisis. 

ii) 9/8/07 – 19/6/08. The Pre-disclosure crisis period is the one from the Northern 

Rock crisis up to the first short sales disclosure. This period includes the Bear 

Stern collapse on 16/03/2008.  

iii) 20/6/08 – 18/9/08. Disclosure #1 is the period requiring disclosure of net short 

positions in financial sector companies about to make a rights issue. The tail end of 

this period includes the Lehman Brothers collapse on 15/09/2008.  
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iv) 19/9/08 – 16/1/09.  This is the SSB period proper. A government arranged rescue/ 

takeover of HBOS by Lloyds was announced on 16/09/2008. 

v) 17/1/09 – 17/5/09.  Disclosure #2 is the period involving disclosure of net short 

positions in financial sector companies of 0.25% and above, incremental increases 

of 0.01 in these positions, and a decrease below the 0.25% threshold in these 

positions.   

vi) 18/5/09 – 17/5/10. The Post-disclosure period is the year following the lifting of 

Disclosure #2. 

 It is important to be aware of these separate periods. Virtually all existing UK studies 

treat the immediate pre- and post-ban periods as normal periods when in fact they include 

specific disclosure restrictions. Moreover, they include major shocks such as the Lehman 

Brothers collapse just prior to the SSB and the government arranged rescue/takeover of 

HBOS by Lloyds on the last day of the SSB. Whilst the former was a bad shock, the Lloyds 

takeover was a good one for the banking sector to the extent that it signaled that the UK 

government was prepared to do what was needed to secure the stability of the UK banking 

system. 

 

 

2.3 Banned list 

The UK ban targeted all net short (both covered and naked) positions in UK financial sector 

companies. These included not only the UK's biggest banks and insurers but also smaller 

banks, insurers and fund managers and hedge funds. The ban covered an initial list of 29 

stocks over the period from September 18, 2008 to January 16, 2009. Seven companies were 

added to the banned list in the first two weeks of the ban and six companies on the list were 
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delisted early in the ban period due to takeovers and related reasons.
6
 This yields a total of 

some 33 banned companies which are listed in Table 1.  

[Table 1 around here] 

In conjunction with the short sales ban, the FSA required daily disclosure of all net short 

positions in excess of 0.25% of the ordinary share capital in the banned stocks. The disclosure 

regime was set to end on June 30, 2009. It was relaxed from daily disclosure to cover only 

changes in excess of 10 basis points (bp) starting from a 25bp net short position or reductions 

below a 25bp net short position in the post-ban period. 

CDS contracts are traded over the counter for large banks and insurance companies. We 

were able to obtain daily CDS information for some 13 out of the 33 banned list companies 

from CMA-Datastream. These companies and their sample spans are listed in Table 2.  

[Table 2 around here] 

Some 8 of the 13 companies are the major UK banks, 4 are major insurers and the final one 

(Old Mutual) is a hedge fund. The sample spans for the companies extend from late 2006 up 

to the middle of 2010.  

 

3.   Empirical results 

This paper highlights the hitherto neglected role of CDS which fell outside the remit of the 

UK SSB. In principle, investors could have used CDS to take bearish positions in the 

underlying financials during the ban since, apart from SSF, other types of bearish behaviour 

were not permitted. However, it is possible that this is just a curiosity and that investors 

shunned the CDS market during the ban period. Thus, our empirical analysis starts by 

examining the role of CDS in price discovery before, during and after the ban period. 

                                                 
6
 These included Alliance & Leicester plc and Bradford & Bingley plc (both taken over by Banco Santander), 

HBOS plc (taken over by Lloyds TSB), Lloyds TSB Group plc (became Lloyds Banking Group plc), London 

Scottish Bank plc (went into administration on November 20, 2008) and Highway Insurance group (takeover by 

Liverpool Victoria announced October 17, 2008). 
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3.1 Price discovery   

One aspect of the 2008 SSBs that has received relatively little attention is price discovery. 

One reason for this is lack of appropriate data. The availability of CDS data enables us to test 

for lead and lag relationships between the banned CDS stock returns and their CDS returns. 

Log stock and CDS returns are employed in the Granger-Causality (GC) specification. The 

GC test results are based on the Moment Model Selection Akaike Criterion (MAIC) in a panel 

VAR (pVAR) specification. Relevant dummy variables for confounding events are introduced 

for each sub-period as well as the whole sample period.
7
 Since the CDS market is an OTC 

market, one would normally expect the more liquid equity market to lead the CDS market. 

However, there is some evidence that CDS markets may lead equity markets in bearish 

circumstances such as crisis periods. This leads to the following hypotheses: 

 H1A: Stock returns Granger-cause CDS returns. 

 H1B: CDS returns Granger-cause stock returns. 

 The results of the GC tests with a range of relevant exogenous dummy variables are 

reported in Table 3. 

 [Table 3 around here] 

The results for the full sample period indicate that stock returns Granger-cause CDS returns 

and this is significant at the 1% level. This result is as expected but there may well be 

variation during sub-sample periods. The most interesting finding is that for the ban period 

itself. Here the results reveal that CDS returns Granger cause stock returns and this finding is 

significant at the 1% significance level. This supports H1B. None of the dummy variables is 

significant for this period. This confirms the central role of CDS as the main price discovery 

mechanism during the ban period. This important result is consistent with investors actively 

using the CDS market during the ban period and this serves to justify the paper’s novel focus 

                                                 
7
 The GC results from estimating a base-line model without exogenous variables are qualitatively similar. 



12 

 

on CDS. This finding rejects H1A and is consistent with investors using CDS to take bearish 

positions during the ban period.  

However, stock returns lead CDS returns in all other sub-periods. These findings support 

H1A. Note that the Bear Stern dummy is significant for both CDS and stocks (with opposite 

signs) during the pre-disclosure period. The Lehman dummy is also significant (with 

absolutely larger coefficients than the Bear Stern dummy) for both CDS and stocks during the 

pre-ban period. The absolute magnitudes of the Lehman coefficients are also larger for CDS 

than for stocks for this period. 

Recent findings in the related literature on credit risk discovery are mixed. Our finding 

on the price discovery role of CDS during the ban period is consistent with that of researchers 

who find that the CDS market plays an important role in some instances. For instance, Chau 

et al. (2018) find the contribution of the CDS market to credit risk discovery in the US market 

significantly improves during the sub-prime crisis. Similarly, Kryzanowski et al. (2017) find 

that the CDS market's relative contribution to price discovery increases significantly for 

negative (earnings) shocks, especially with high firm-specific uncertainty. UK financials 

during the SSB are a good example of the latter. 

 

3.2  Bid-ask spread results 

3.2.1 Stock spreads 

Most of the studies of the 2008 UK SSB have focused on stock bid-ask spreads and related 

measures of equity liquidity for all the banned financials. The banned stocks range from 

leading UK-based international banks (like Barclays and HSBC) to a diverse range of quite 

small financials and so heterogeneity in results is to be expected. This duality is captured by 

CDS since only the larger financials have OTC traded CDS. Moreover, since bearish 

derivative positions and short sales are approximate substitutes, CDS play an important role 
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as a means of partially circumventing the ban for the 13 stocks with CDS. Ceteris paribus, one 

would expect moderate changes in the spreads of the 13 CDS stocks. This is because, while 

CDS can be used to take bearish short positions in these stocks, they cannot be used to create 

outright synthetic short positions in these stocks. Moreover, if the overall risk of the CDS 

stocks increases during the ban period, then their spreads would necessarily increase also. By 

contrast, we expect the spreads of the much smaller non-CDS stocks to increase sharply, 

partly due to the absence of CDS and partly due to the fact that smaller stocks generally 

become much more illiquid in crisis situations. Finally, if the SSB is the main driver of 

bid-ask spread increases, then spreads should fall in the immediate post-ban period. 

 This leads to the following two hypotheses that are formulated in terms of medians as 

the spreads of financials in difficulties distort the mean measures. 

 H2A: The median bid-ask spread for CDS stocks increases by less than that for 

non-CDS stocks during the ban period. 

 H2B: The median bid-ask spread for stocks falls after the ban period. 

 Table 4 presents the bid-ask spread for all the banned stocks. The spread is defined as 

the difference between the bid and ask prices relative to their average.  

[Table 4 around here] 

Panel A presents summary statistics of the bid-ask spreads for firms with CDS for the six 

sub-periods around the ban and for the whole sample period. The focus of the analysis is on 

sub-periods immediately surrounding the ban period. The table indicates that the median 

spreads of CDS financials were approximately the same in the pre-disclosure (0.08%) and 

Disclosure#1 (pre-ban) (0.10%) periods. They then increased to 0.18%
8
 during the ban period. 

Table 4, Panel B presents summary statistics of the stock bid-ask spreads for the 20 firms 

without CDS. This table shows results that are broadly similar in direction to those in Panel A 

                                                 
8
 This reflects the exclusion of Alliance and Leicester whose board accepted a takeover by Santander in 

mid-July 2008. 
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but whose increases during the ban period are much more extreme. The smaller non-CDS 

firms’ stock spreads are always higher than those of the CDS firms. They trebled from 0.29% 

to 0.91% during the ban period and this is significantly larger than the CDS stock increase. So 

H2A cannot be rejected. 

 The CDS spreads fall back slightly to 0.16% in post-ban period. However, the Chi
2
(1) 

result fails to reject H2B for the ban versus the post-ban period at the 5% level or better. This 

latter finding is novel and rejects H2B. This is consistent with the later results that default risk 

for large financials remained at very high levels until the end of the post-ban period. The 

smaller non-CDS spreads fell significantly in the post-ban period. So H2B is clearly not 

rejected. This finding is also consistent with that of Beber and Pagano (2013) on smaller 

stocks during the ban. 

 Another way of looking at spreads is the CDS versus the non-CDS differentials. The 

median differential is just 19bp in the pre-ban period but it jumps by a factor of 4 to some 

73bp during the ban period before falling to 40bp post ban. Extant studies that rely on overall 

(CDS and non-CDS) median changes are misleading since they are driven by the very volatile 

spreads of these smaller, riskier firms. 

 

3.2.2  CDS spreads  

Extant studies of SSB bid-ask spreads are beset by an endogeneity issue. This refers to the 

crucial question of whether the ban itself by reducing market liquidity caused spreads to 

increase or whether other factors such as default risk may also have impacted on spreads as 

Beber and Pagano (2013) acknowledge. The paper exploits the fact that 13 banned financials 

had quoted senior and subordinate CDS while the remaining 20 mainly smaller firms did not. 

Since the 2007-2009 crisis was primarily a funding crisis, then the role of CDS as a measure 

of default risk is key to understanding it. Since bearish positions on banned financials could 
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be taken by buying their CDS, this increased demand would trigger an increase in CDS 

bid-ask spreads during the ban period.  

 Grundy et al. (2012) in their study of whether options undo US short sales restrictions 

found a significant increase in option bid-ask spreads for banned relative to unbanned stocks 

due to increased demand. In this spirit, we propose the following hypotheses: 

 H3A: The median spreads for senior CDS spreads increase during the ban period. 

 H3B: The median spreads for senior CDS spreads increase after the ban period. 

 H3C: The median subordinate CDS spreads increase during and after the ban period. 

 Table 5 presents summary statistics of bid-ask spreads for senior CDS and subordinate 

CDS. It reports results for both the absolute spread and relative spread where the latter is 

defined as the absolute spread divided by the average of bid and ask prices.  

[Table 5 around here] 

Panel A indicates that the ban period saw a rise in the median senior CDS bid-ask spread from 

7.2% in the Disclosure#1 period to 9.0% in the ban period before easing to 8.3% in the 

Disclosure#2 period. The increased spread during the ban period is consistent with increased 

demand for CDS for bearish positions in the underlying. The actual spread of senior CDS 

levels doubled from 6.0bp to 12.0bp from Disclosure#1 to the ban period. This increase is 

significant at the 1% level and supports H3A. The spreads remained unchanged at 12.0bp 

during the Disclosure#2 period and this rejects H3B. These results are consistent with the 

CDS stock spread results.  

 The Panel B results are for subordinate CDS spreads which are more sensitive to 

default risk. The results indicate changes in similar directions and magnitudes up to and 

during the ban. Somewhat surprisingly, the % spreads for the ban period are 9.0% and 8.6% 

for senior and subordinate CDS, respectively. However, the ban subordinate spread levels of 

20.0bp are double their Disclosure#1 levels and this increase is significant at the 1% level, 
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with a Chi
2
(1) of 459.19. Moreover, the subordinate CDS spreads exhibit a significant 

increase to 30.0bp during the Disclosure#2 period. This increase differs from the 

corresponding stock and senior CDS spreads that remained constant between these periods. 

These subordinate spread increases during and after the ban period are both statistically 

significant and support Hypothesis H3C. They are consistent with an underlying increase in 

default risk over the course of the pre-ban, ban and post-ban periods. This is a novel finding in 

the context of the UK SSB. 

 

3.3  Quantifying default risk 

3.3.1  CDS default risk 

The 2007-09 financial crisis was primarily a money market funding crisis. Banks, insurance 

companies, and other financials had large outstanding sums of short term debt that were 

routinely rolled over at maturity in normal times. At the onset of the crisis, this source of 

short-term funds largely dried up leaving banks and others with severe liquidity problems. 

CDS data provide a unique measure of default risk to capture these short-term funding 

problems. In particular, the probability of default (PD) is an estimate of the likelihood that a 

default event related to a financial firm’s counterparty will occur over a particular horizon, 

usually one year. They can be employed to view the evolution of expected default risk prior 

to, during, and after the SSB. Of particular interest is whether default risk increased during the 

ban period since most SSB studies with the exception of Beber and Pagano (2013) implicitly 

assume that it remains constant.  

H4A: PD remains constant from the pre-ban to the ban period. 

H4B: PD remains constant from the ban to the post-ban period. 

Using CDS PD data we can explicitly test these hypotheses. 

Table 6 presents data on PD for the 13 companies with CDS.  
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[Table 6 around here] 

The median PD gives an indication of the default risk of financials over the course of the 

sample period. The banks that got into financial difficulties during the crisis period (Bradford 

and Bingley, HBOS, Lloyds, and RBS) suffered particularly sharp increases of well in excess 

of 10-fold each. For instance, Lloyds’ median PD increased almost 18-fold from 0.08% 

pre-crisis to 1.43% during the ban period. Across all firms, the median PD increased 17-fold 

from 0.14% to 2.40% from the pre-crisis to the ban period. 

 The general pattern is that the median PD shows a monotonically increasing trajectory 

from the pre-crisis throughout all the sub-periods up to and including the post-ban 

(Disclosure#2) period. It registered a highly significant increase from 1.70% to 2.40% 

between the pre-ban and ban periods and it almost doubled to 4.18 during the post-ban period. 

Both increases are significant at better than the 1% significance level. These data 

resoundingly reject H4A and H4B that default risk remained constant during and after the ban 

period. Looking at individual banks, each one with a CDS saw a significant increase in PD in 

Disclousure#2 following the lifting of the ban with the single exception of RBS which was 

effectively taken into government ownership. Assuming that the FSA had access to these data 

confirming Britain’s worst banking crisis in living memory before the SSB, it would not have 

hesitated in imposing the ban. 

 The upward trajectory of default risk throughout all the sub-periods excluding the 

post-disclosure is interesting given several confounding events which extant studies ignore. 

One was the announced takeovers of Alliance and Leicester and Bradford and Bingley by 

Banco Santander in September 2008. The other was the Labour government’s rescue package 

announced in November 2008 which had three components. One was a new liquidity facility 

for all financials. The second was a fund for government purchase of shares through the Bank 

Recapitalisation Fund. The two major beneficiaries of the latter were Lloyds and RBS. The 
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final one was the government temporarily underwrote any eligible lending between British 

banks up to a limit of £250bn. 

 In this sense, the SSB perhaps temporarily slowed down the rate of increase in default 

risk as proxied by the median PD but still it increased sharply in the immediate post-ban 

period. What these results indicate is that the crisis as proxied by the median PD deepened 

from the pre-ban period up to and including the ban and post-ban periods and that these were 

very far from normal periods in terms of risk. Thus, studies that treat the pre- and post-ban 

periods on a ceteris paribus basis ignore this crucial feature of rising default risk as the crisis 

deepened. They further suggest that increased underlying default risk contributed significantly 

to widening equity spreads during the ban period. 

 

3.3.2  Impact of PD on spreads 

The univariate results presented so far suggest that increased underlying default risk is a 

potentially important factor in explaining the worsening liquidity situation in the equity 

market during the SSB and its immediate aftermath. We now employ multivariate analysis to 

investigate this. We regress the stock bid-ask spread on a Ban period dummy, two (pre- and 

post-SSB) disclosure dummies, and interactive PD dummies to compare bid-ask spreads 

across the sub-periods. We employ a log-log specification to render the impacts of a change in 

each independent variable comparable in relative size terms. This leads to the following 

hypotheses: 

H5A: Stock bid-ask spreads are affected by ban and surrounding period disclosure 

events. 

H5B: Stock bid-ask spreads are also affected by underlying risk factors.  

The events are captured by time dummies and the risk factors are captured by interactive 

dummies involving the probability of default (PD) during particular periods. 
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The regression results are presented in Table 7.   

[Table 7 around here] 

The results for Model 1 focus on time dummies only. The coefficients on all three period 

dummies are positive and significant statistically at the 1% level. They confirm that the 

economic impacts of the ban period dummy are higher than those during both Disclosure #1 

and #2 periods. These results support H5A. They are also consistent with the summary 

statistics for bid ask spreads reported in Table 4. 

 Model 2 in Table 7 adds PD interacted with the three time-period dummies to the 

Model 1 dummies. The coefficients on PD interacted with all periods are all statistically and 

economically significant and these results support H5B. The results indicate that the impact of 

the Ban time dummy decreases from 0.798 in Model 1 to 0.577 in Model 2. The difference is 

exactly accounted for by the PD*Ban dummy coefficient of 0.220 in model 2. In other words, 

underlying risk in Model 2 accounts for almost 30% of the impact of the Ban effect in Model 

1.  

 

3.4 Price support  

A primary objective of the SSB was to support prices from aggressive short selling during 

periods of extreme uncertainty resulting from the crisis. This sub-section examines price 

support by investigating cumulative abnormal returns (CARs) for the banned stocks for the 

ban period itself and the pre- and post-ban disclosure periods. It is extremely difficult to test 

the effectiveness of the SSB in achieving this objective given the absence of a counter factual 

or comparable benchmark. 

Figure 1 presents median CARs for the banned stocks for the ban period itself and the 

pre- and post-ban disclosure periods. 

[Figure 1 around here] 
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The two diagrams show contrasting patterns for the larger stocks with CDS and the smaller 

non-CDS stocks. The CDS stock CARs are approximately stable in the pre-ban period, 

experience high volatility and a sharp fall during the ban period. This was followed by an 

almost immediate recovery and a generally improved performance in the post-ban period, 

similar to that for the USA reported in Beber and Pagano (2013).
9
 By contrast, the smaller 

non-CDS stocks exhibit an upward trend in CARs prior to and during the ban period followed 

by a sharp drop after the ban was lifted and then a gradual recovery.  

The following hypotheses: 

H6A: CDS stock CARs fall during the ban period and increase in the post-ban period. 

H6B: Non-CDS stock CARs rise during the ban period and decrease in the post-ban 

period. 

H6C: All CARs increase between the pre- and the post-ban periods. 

These hypotheses are tested in Table 8. 

[Table 8 around here] 

The equality of median results indicate that CDS stock CARs fell sharply to -13.27 during the 

ban period before recovering to 6.14 in the post-ban period.
10

 Both of these changes are 

significant at the 1% level and these changes support H6A. It is impossible to know what 

would have happened in the absence of the SSB but one possibility that cannot be excluded is 

that the SSB prevented an even sharper fall in CAR for the CDS stocks at the epicentre of the 

UK’s worst ever banking crisis. By contrast, equality of median results indicate that non-CDS 

stock CARs rose sharply to 9.45 before stabilising around this level in the post-ban period. 

These support the increase part of H6B but reject the decrease in the post-ban period. These 

results could be interpreted as evidence of the SSB offering price support for the smaller 

                                                 
9
 Note that their US post-ban results cover a period of only 14 days. 

10
 The focus is on the medians as these are robust to outliers. 
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non-CDS financial firms during the ban period and of the fact that most of these firms were 

not directly implicated in the ongoing banking crisis.  

One problem interpreting our results is that the post-ban period disclosure of short 

position requirement makes it difficult to distinguish between the separate effects of the lifting 

of the ban and the imposition of disclosures. However, some evidence can be gleaned by 

equality of median tests for the pre- and post-ban periods since the disclosure requirement 

was broadly similar in both periods. Both CDS and non-CDS CARs exhibit significant 

increases from the pre-ban period levels relative to their post-ban period levels. Since the ban 

could be seen as a shock in between these two periods, the CAR results provide indirect 

evidence of a significantly positive price support impact from the ban and support H6C.  

The CAR results are all the more interesting given that immediate post-ban period was 

one of extreme uncertainty. It coincided with the finalising of the merger between Lloyds and 

HBOS but, more importantly, with concerns about HBOS write-downs. This led to calls for 

the nationalisation of Lloyds by converting the government’s preference shares to equity and 

fears that this could lead to a domino effect which could potentially bring down Barclays.
11,12

 

The first week following the lifting of the ban, hedge funds were reported to be shorting bank 

stocks, particularly Barclays, albeit at lower levels than prior to the ban.
13

 This period of 

extreme uncertainty was short lived, with both Lloyds and Barclays recovering strongly 

following the publication of an open letter by both the chairman and chief executive of 

Barclays announcing stronger than expected profits which allayed the fear that there was a 

need to raise additional capital.   

 

  

                                                 
11

 Lloyds opened on the 19 January at 52.43, falling to a low of 29.76 before closing at 32.24.  The following 

day saw a low of 16.76 (Bloomberg). 
12

 “Fears spark uneasy start to Lloyds Banking Group”, Financial Times (20/1/09) 
13

 “Paulson reaps £270m ‘shorting’ RBS”, Financial Times (27/1/09) 
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4.  Conclusions 

This paper investigates the UK short sales ban on 33 financial stocks from September 2008 to 

January 2009. Credit default swaps (CDS) on 13 large stocks were not among the list of 

derivative instruments covered by the ban. CDS are relevant since furbish the opportunity for 

investors to take bearish positions in the related banned stocks but also their probability of 

default measure provide a forward-looking indication of default risk. Moreover, they played a 

critical price discovery role during the ban period. This is confirmed by our econometric 

results showing that CDS returns Granger cause stock returns during the ban period whilst 

stock returns lead CDS returns in all other periods.  

Our results indicate the smaller non-CDS stock bid-ask spreads widened during the ban 

and then narrowed afterwards, both CDS and related equity bid-ask spreads either remained 

constant or increased in the immediate post-ban period. More interestingly, the probability of 

default (PD) increased monotonically from the pre-ban period to the end of the post-ban 

period These findings suggest that extant studies of the UK SSB that ignore the 

non-decreasing CDS bid-ask spread pattern and the increasing PD during and after the ban 

may need to be qualified. Our panel regression results indicate that the two most important 

determinants of bid-ask spreads were time-period dummies and PD. They show that the latter 

exerted a significantly positive economic impact on spreads in the pre-ban and ban periods. 

Finally, our CAR results indicate that the SSB offered direct price support for the smaller 

non-CDS stocks during the ban period and that it could be interpreted as supporting large 

CDS stock CARs between the pre- and post-ban periods. 

Overall our results indicate that the impact of the UK SSB is a more nuanced process 

than most recent studies allow. The ban and related disclosure measures were imposed in the 

midst of the UK’s worst ever banking crisis and this needs to be accounted for. Accordingly, 

the existing consensus that the UK SSB simply had a range of negative effects needs to be 
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revised. While CDS stock bid-ask spreads increased during the ban period, they then either 

rose or failed to fall significantly after the lifting of the ban due to the underlying increase in 

default risk. The novel explanation advanced in this paper is the default probability of banned 

CDS stock increased before the ban, during it, and in the immediate post-ban period.  
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Table 1: Banned list after additions and removals 

 

Aberdeen Asset Management  

Admiral Group  

Alliance & Leicester 14/7/08 takeover by Santander accepted, completed 10/10/08 

Alliance Trust  

Arbuthnot Banking Group  

Aviva  

Barclays  

Bradford & Bingley 26/9/08 “nationalized” and split into two 

Brit Insurance Holdings  

Chesnara  

Close Brothers Group  

European Islamic Investment  

F&C Asset Management  

Friends Provident  

HBOS  18/9/08 takeover by Lloyds announced, completed 19/1/09 

HSBC Holdings  

Investec  

Islamic Bank of Britain  

Just Retirement Holdings  

Legal & General Group  

Lloyds TSB Group  

Novae Group  

Old Mutual  

Provident Financial  

Prudential  

Rathbone Brothers  

Royal Bank of Scotland  

RSA Insurance Group  

Schroders  

St James Place  

Standard Chartered  

Standard Life  

Tawa  
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Table 2: CDS data set 

 

Company From To 

Alliance & Leicester 09/08/2006 10/10/2008 

Aviva 09/08/2006 17/05/2010 

Barclays 09/08/2006 17/05/2010 

Bradford & Bingley 09/08/2006 26/09/2008 

HBOS  09/08/2006 14/01/2009 

HSBC Holdings 09/08/2006 17/05/2010 

Legal & General Group 09/08/2006 17/05/2010 

Lloyds TSB Group 09/08/2006 17/05/2010 

Old Mutual 09/08/2006 17/05/2010 

Prudential 09/08/2006 17/05/2010 

Royal Bank of Scotland 09/08/2006 17/05/2010 

RSA Insurance Group 09/08/2006 17/05/2010 

Standard Chartered 09/08/2006 17/05/2010 

 

CDS data of all companies are CMA CDS obtained from Datastream Professional.   
 



27 

 

Table 3: Granger causality test with confounding event dummies  

 

Periods  

Stock return 

 

CDS return 

Granger causality 

  (STK) (CDS) Chi2  Chi2  

  Coef. Std. Err. Coef. Std. Err. StockCDS CDSStock 

Pre-crisis STK(-1)  0.0031 (0.0226) -0.7516* (0.4469) 13.167***  0.242 

  STK(-2)  0.0183 (0.0212) -1.5168*** (0.4564)     

  STK(-3) -0.0664*** (0.0238) -0.4107 (0.3985)     

 CDS(-1)  0.0003 (0.0008) -0.5122*** (0.0632)     

 CDS(-2)  0.0001 (0.0008) -0.3117*** (0.0664)     

 CDS(-3)  0.0002 (0.0008) -0.1907*** (0.0592)     

Pre-disclosure STK(-1) -0.0689* (0.0367) -0.3463*** (0.0800) 53.058*** 6.088 

  STK(-2) -0.0514 (0.0315) 0.1074 (0.0674)     

  STK(-3) -0.0407 (0.0289) -0.1487** (0.0620)     

  STK(-4) -0.0763*** (0.0252) -0.0156 (0.0533)     

 STK(-5) -0.0254 (0.0221) -0.1681*** (0.0578)     

 CDS(-1) -0.0132 (0.0115)  0.0829*** (0.0230)     

 CDS(-2) -0.0017 (0.0288)  0.0509 (0.0397)     

 CDS(-3)  0.0270 (0.0181) -0.0439 (0.0350)     

 CDS(-4) -0.0108 (0.0082) -0.0423** (0.0201)     

 CDS(-5) -0.0083 (0.0084) -0.0398** (0.0161)     

 BEAR  0.0136** (0.0065) -0.0471*** (0.0153)   

Disclosure#1 STK(-1) -0.0807 (0.0690) -0.0075 (0.1091) 13.524*** 4.260 

  STK(-2) -0.0232 (0.0570)  0.0479 (0.0700)     

  STK(-3)  0.0031 (0.0632) -0.2424*** (0.0752)     

 CDS(-1) -0.0591 (0.0523)  0.0310 (0.0954)     

 CDS(-2)  0.0478 (0.0470)  0.0104 (0.0736)     

 CDS(-3)  0.0904* (0.0518) -0.1516*** (0.0583)     

 LEHM -0.0466*** (0.1494)  0.0712*** (0.257)     

Ban STK(-1)  0.0374 (0.0634) -0.0554 (0.1225) 0.218 9.148*** 

  STK(-2) -0.2014*** (0.0588) -0.0263 (0.1141)   

 CDS(-1) -0.0900* (0.0492)  0.0952 (0.0971)   

 CDS(-2)  0.0626 (0.0480) -0.1386 (0.1084)   

 PSF  0.0953 (0.2454)  0.5714 (0.5210)   

 TAKE -0.0136 (0.0093) -0.0110 (0.0111)   

 LEHM  0.0806 (0.0631) -0.0014 (0.1288)   

 TARP -0.0532 (0.0579)  0.1219 (0.1243)   
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Table 3: Granger causality test with confounding event dummies (continued) 
 

Periods  

Stock return 

 

CDS return 

Granger causality 

  (STK) (CDS) Chi2 Chi2 

  Coef. Std. Err. Coef. Std. Err. StockCDS CDSStock 

Disclosure#2 STK(-1)  0.0861* (0.0468) -0.1627*** (0.0229) 54.334*** 3.523 

  STK(-2)  0.0136 (0.0555) -0.0789*** (0.0283)     

 CDS(-1)  0.1090* (0.0581)  0.0240 (0.0439)     

 CDS(-2) -0.0141 (0.0513)  0.0210 (0.0397)     

 PSF  (omitted)  (omitted)      

 APS  0.0288 (0.0230) -0.0133 (0.0084)     

Post-disclosure STK(-1)  0.0014 (0.0277) -0.2195*** (0.0505) 30.689*** 8.144* 

  STK(-2) -0.0346 (0.0250) -0.1128** (0.0467)   

  STK(-3) -0.0734*** (0.0241) -0.0578 (0.0361)   

  STK(-4)  0.0194 (0.0241)  0.1003* (0.0523)   

 CDS(-1)  0.0072 (0.0052) -0.0086 (0.0150)   

 CDS(-2)  0.0052 (0.0034) -0.0383 (0.0449)   

 CDS(-3) -0.0017 (0.0045)  0.0408 (0.0485)   

 CDS(-4)  0.0057** (0.0028) -0.0038 (0.0105)   

 PSF  (omitted)  (omitted)    

 APS  0.0033 (0.0081) -0.0176 (0.0086)   

Whole sample STK(-1)  0.0085 (0.0518) -0.3954*** (0.0669) 35.548*** 3.866 

  STK(-2) -0.0854** (0.0383) -0.2308*** (0.0615)     

  STK(-3) -0.0532 (0.0516) -0.2154*** (0.0668)     

 CDS(-1)  0.0020 (0.0046) -0.4106*** (0.0546)     

 CDS(-2)  0.0046 (0.0058) -0.2165*** (0.0553)     

 CDS(-3)  0.0059 (0.0050) -0.1277** (0.0505)     

 BEAR  0.0401 (0.0467)  0.0127 (0.0503)     

 LEHM  0.0455 (0.0701)  0.1421* (0.0753)   

 TARP -0.0238 (0.0814)  0.0729 (0.0795)   

 PSF  0.1863 (0.3128)  0.5570* (0.3176)   

 TAKE -0.0099 (0.0174) -0.0468*** (0.0174)   

 APS  0.0107 (0.0096) -0.0169* (0.0088)     

 

The table reports Granger Causality tests based on a panel autoregressive (PVAR) model with robust standard 

errors and lag selection by MAIC. The Helmert transformation is used to remove panel-specific fixed effects. For 

the major US events including the Bear Stern collapse (BEAR), the Lehman Brothers collapse (LEHM), and the 

announcement of Troubled Asset Relief Program (TARP), dummy variable for each event equals one during the 

5 business days following the event day. The government’s public sector finance (PSF) is a dummy variable that 

equals one from 13/10/08, the date of the announcement of the scheme, to the end of the sample for Lloyds and 

RBS and the date of acquisition for HBOS. The announcement of takeovers (TAKE) is a dummy variable that 

takes the value of one for the targets from the date of the announcement to the delisting: from 14/7/08 for 

Alliance and Leicester and from 13/10/08 for HBOS. The asset protection scheme (APS) is a dummy variable 

that takes the value of one for RBS from March to the end of the sample, and one for Lloyds from March to 

3/11/09 when Lloyds exited the scheme.   
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Table 4: Median stock bid-ask spreads 

 

Firm Period Tests for equality of medians 

 Pre-crisis Pre-disclosure Disclosure#1 Ban Disclosure#2 Post-disclosure Whole sample Disclosure#1 & Ban & 

        Ban Disclosure#2 

        Chi
2
(1) Chi

2
(1) 

Panel A: Banned stocks with CDS   

Alliance & Leicester 0.18% 0.10% 0.18% NA NA NA 0.16%     NA     NA 

Aviva 0.12% 0.08% 0.10% 0.14% 0.10% 0.07% 0.08%     2.53     5.83** 

Barclays 0.07% 0.08% 0.08% 0.11% 0.11% 0.03% 0.07%     5.09**     0.01 

Bradford & Bingley 0.17% 0.15% 0.50% NA NA NA 0.17%     NA     NA 

HBOS  0.09% 0.07% 0.09% 0.33% NA NA 0.09%    48.31***     NA 

HSBC Holdings 0.05% 0.06% 0.03% 0.04% 0.05% 0.03% 0.05%    16.11***     2.18 

Legal & General Group 0.17% 0.08% 0.10% 0.28% 0.22% 0.08% 0.13%    45.85***     9.22*** 

Lloyds TSB Group 0.09% 0.06% 0.08% 0.16% 0.20% 0.08% 0.09%    24.19***     2.95* 

Old Mutual 0.19% 0.09% 0.11% 0.40% 0.28% 0.09% 0.15%    39.05***     7.43*** 

Prudential  0.13% 0.08% 0.09% 0.15% 0.12% 0.09% 0.09%    18.09***     2.20 

Royal Bank of Scotland 0.08% 0.07% 0.11% 0.22% 0.43% 0.09% 0.10%    88.98***    28.85*** 

RSA Insurance Group 0.17% 0.08% 0.08% 0.15% 0.08% 0.08% 0.13%    21.03***     7.43*** 

Standard Chartered 0.14% 0.06% 0.07% 0.15% 0.08% 0.07% 0.08%    43.32***    12.29*** 

All firms 0.13% 0.08% 0.10% 0.18% 0.16% 0.08% 0.09%    245.39***     3.58* 
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Table 4: Stock bid-ask spreads (continued) 

 

Firm Period Tests for equality of medians 

 Pre-crisis Pre-disclosure Disclosure#1 Ban Disclosure#2 Post-disclosure Whole sample Disclosure#1 & Ban & 

        Ban Disclosure#2 

        Chi
2
(1) Chi

2
(1) 

Panel B: Other banned stocks   

Aberdeen Asset Management 0.27% 0.18% 0.21% 0.52% 0.39% 0.19% 0.22%   5.09**   1.36 

Admiral Group 0.20% 0.10% 0.10% 0.20% 0.12% 0.09% 0.12%  12.87***   3.21* 

Alliance Trust 0.67% 0.22% 0.24% 0.41% 0.36% 0.19% 0.29%  12.87***   3.21* 

Arbuthnot Banking Group 2.79% 2.86% 3.08% 6.35% 11.76% 5.26% 3.81%  73.58*** 104.02*** 

Brit Insurance Holdings 0.27% 0.11% 0.16% 0.56% 0.28% 0.15% 0.20%  21.03***   7.43*** 

Chesnara 1.85% 0.91% 1.38% 2.34% 1.56% 1.28% 1.39%   3.70*   3.21* 

Close Brothers Group 0.21% 0.11% 0.10% 0.49% 0.16% 0.15% 0.16%  35.00***  18.34*** 

European Islamic Investment 4.88% 6.45% 7.54% 11.76% 24.00% 13.33% 7.41%  25.14***  37.82*** 

F&C Asset Management 0.42% 0.24% 0.58% 1.61% 1.31% 0.29% 0.37%  12.87***   0.73 

Friends Provident 0.23% 0.11% 0.11% 0.35% 0.15% 0.17% 0.15%  24.19***  11.21*** 

Investec 0.25% 0.10% 0.14% 0.47% 0.24% 0.11% 0.16%  15.37***   7.43*** 

Islamic Bank of Britain 12.05% 4.65% 4.44% 12.24% 15.38% 28.57% 10.53% 111.82***   3.20* 

Just Retirement Holdings 2.45% 0.76% 1.72% 2.11% 2.63% 1.26% 1.53%  0.86   1.36 

Novae Group 3.51% 0.74% 1.03% 1.71% 1.64% 1.24% 1.45%  0.86   0.73 

Provident Financial 0.23% 0.12% 0.12% 0.17% 0.19% 0.11% 0.13%  1.58   0.49 

Rathbone Brothers 1.20% 0.32% 0.32% 1.12% 0.88% 0.60% 0.66%  31.18***   2.19 

Schroders 0.22% 0.10% 0.11% 0.28% 0.14% 0.10% 0.14%  18.09***   5.83** 

St James Place 0.30% 0.14% 0.12% 0.79% 0.41% 0.26% 0.24%  21.03***   5.83** 

Standard Life 0.25% 0.11% 0.12% 0.29% 0.18% 0.10% 0.15%  12.87***   3.21* 

Tawa 3.66% 3.69% 4.74% 7.63% 10.99% 9.52% 7.63% 110.87***  68.77*** 

All firms 0.42% 0.22% 0.29% 0.91% 0.56% 0.30% 0.36% 155.85*** 

 

 40.83*** 

***  

This table presents median bid-ask spreads for the banned CDS and other stocks. The bid-ask spread is defined as 100*(ask–bid)/(ask+bid)/2. 
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Table 5: Median CDS bid-ask spreads 

 
Firm Period Tests for equality of medians 

 Pre-crisis Pre-disclosure Disclosure#1 Ban Disclosure#2 Post-disclosure Whole sample 

Disclosure#1 

& 

Ban & 

        Ban Disclosure#2 

        Chi
2
(1) Chi

2
(1) 

Panel A: Senior CDS 
Alliance & Leicester 2.91 20.00 15.00 NA NA NA 4.17  NA  NA 
 (30.4%) (12.4%) (12.7%) NA NA NA (18.8%)   

Aviva 2.00 6.00 6.00 12.00 19.54 5.00 5.00  45.33***  21.09*** 
 (26.7%) (9.9%) (5.2%) (7.3%) (6.2%) (5.2%) (7.7%)   

Barclays 2.00 5.00 5.00 10.00 10.00 4.67 5.00  77.77***  <0.01 
 (28.6%) (8.5%) (4.1%) (6.7%) (5.3%) (4.8%) (6.7%)    

Bradford & Bingley 3.29 50.00 50.00 NA NA NA 4.02  NA  NA 
 (16.1%) (27.0%) (11.3%) NA NA NA (18.0%)   

HBOS  2.00 5.00 10.00 10.00 NA NA 5.00   3.55*  NA 
 (33.3%) (7.3%) (5.5%) (8.7%) NA NA (11.3%)   

HSBC Holdings 2.00 5.00 5.00 10.00 10.00 4.68 5.00  80.26***   1.39 
 (31.3%) (10.7%) (7.9%) (10.3%) (7.6%) (7.1%) (9.6%)   

Legal & General Group 3.00 9.00 8.00 28.00 57.15 19.45 9.87  76.00***  52.05*** 
 (23.5%) (13.7%) (9.3%) (9.6%) (9.9%) (8.6%) (12.2%)   

Lloyds TSB Group 2.00 5.00 5.00 10.00 10.00 4.95 5.00  77.77***   0.08 
 (41.7%) (13.1%) (6.1%) (10.0%) (5.6%) (3.9%) (9.5%)   

Old Mutual 4.00 10.00 10.00 50.00 176.82 22.99 12.00 105.89***  43.80*** 
 (25.6%) (10.3%) (7.4%) (9.1%) (11.8%) (8.5%) (11.0%)   

Prudential  2.00 6.00 6.00 22.00 50.00 10.12 7.00  92.63***  80.16*** 
 (20.2%) (11.8%) (6.9%) (7.0%) (9.2%) (9.6%) (11.1%)   

Royal Bank of Scotland 2.00 5.00 5.00 10.00 10.00 4.91 5.00  64.11***  <0.01 
 (33.3%) (8.3%) (4.7%) (7.4%) (5.4%) (3.6%) (7.1%)   

RSA Insurance Group 2.00 10.00 6.00 12.00 10.00 5.11 6.00  60.68***  45.59*** 
 (20.0%) (15.3%) (11.3%) (11.8%) (10.7%) (10.1%) (14.1%)   

Standard Chartered 3.00 8.00 5.00 18.00 24.00 8.13 5.35 111.82***  67.05*** 
 (32.8%) (12.1%) (7.2%) (11.3%) (10.1%) (8.7%) (11.8%)   

All firms 2.00 6.00 6.00 12.00 12.00 5.56 5.00 238.48***   1.33 
 (28.6%) (11.6%) (7.2%) (9.0%) (8.3%) (6.9%) (11.1%)   
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Table 5: Median CDS bid-ask spreads (continued) 

 
Firm Period Tests for equality of medians 

 Pre-crisis Pre-disclosure Disclosure#1 Ban Disclosure#2 Post-disclosure Whole sample Disclosure#1 & Ban & 

        Ban Disclosure#2 

        Chi
2
(1) Chi

2
(1) 

Panel B: Subordinate CDS 

Alliance & Leicester 3.31 3.72 30.00 NA NA NA 3.72   NA    NA 
 (15.7%) (11.4%) (13.6%) NA NA NA (12.5%)   

Aviva 2.00 8.00 9.00 20.00 29.98 9.70 9.00   74.08***   22.55*** 
 (14.1%) (8.3%) (5.1%) (6.5%) (6.1%) (5.8%) (7.1%)   

Barclays 2.00 8.00 10.00 17.00 20.00 7.32 7.28   80.26***   38.02*** 
 (21.7%) (8.2%) (4.9%) (7.3%) (7.1%) (4.9%) (7.3%)   

Bradford & Bingley 3.54 20.00 100.00 NA NA NA 4.01   NA    NA 
 (12.9%) (11.1%) (13.3%) NA NA NA (11.1%)   

HBOS  2.00 10.00 12.00 17.00 NA NA 6.00   18.90***    NA 
 (21.7%) (7.4%) (4.4%) (9.5%) NA NA (10.2%)   

HSBC Holdings 2.00 8.00 10.00 15.00 20.00 6.02 6.00   81.24***   25.20*** 
 (22.2%) (9.5%) (9.1%) (10.1%) (9.7%) (6.8%) (10.0%)   

Legal & General Group 3.00 10.00 10.00 27.00 98.35 27.91 16.31 111.82***   62.16*** 
 (20.7%) (12.1%) (8.7%) (8.5%) (9.1%) (9.9%) (11.2%)   

Lloyds TSB Group 2.00 8.00 10.00 16.00 20.41 11.24 10.00   78.80***   42.45*** 
 (26.7%) (10.8%) (6.8%) (10.4%) (7.5%) (4.5%) (9.2%)   

Old Mutual 5.00 11.00 15.00 100.00 168.00 51.45 20.00   94.93***   82.96*** 
 (18.2%) (16.7%) (7.8%) (10.6%) (10.3%) (14.0%) (14.1%)   

Prudential  3.00 10.00 10.00 26.00 50.00 10.39 10.00   77.60***   48.00*** 
 (15.2%) (11.3%) (7.7%) (7.2%) (9.0%) (9.2%) (10.3%)   

Royal Bank of Scotland 2.00 8.00 10.00 15.00 25.00 11.83 10.00   59.89***   45.00*** 
 (22.2%) (8.8%) (5.2%) (7.0%) (5.9%) (4.1%) (7.0%)   

RSA Insurance Group 3.00 10.00 10.00 20.00 20.00 9.94 9.97   24.78***     1.70 
 (15.4%) (11.1%) (7.9%) (10.5%) (10.0%) (10.2%) (11.0%)   

Standard Chartered 2.00 10.00 10.00 22.00 30.00 9.87 9.89   48.42***   54.87*** 
 (16.7%) (9.7%) (7.2%) (8.4%) (8.0%) (7.7%) (8.8%)   

All firms 3.00 10.00 10.00 20.00 30.00 10.09 9.93 459.19*** 129.58*** 
 (18.4%) (10.8%) (7.1%) (8.6%) (8.2%) (6.9%) (10.6%)   

Panels A and B of this table present median senior and subordinate CDS bid-ask spreads, respectively. For each stock, the first entry is the median bid-ask spread in basis 

point (bps) and the second is the median bid-ask spread defined as 100*(ask–bid)/(ask+bid)/2. Tests for equality of medians are conducted for the bid-ask spread in bps. 
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Table 6: Probability of default 

 

 

Firm Period Tests for equality of medians 

 Pre-crisis Pre-disclosure Disclosure#1 Ban Disclosure#2 Post-disclosure Whole sample Disclosure#1 & Ban & 

        Ban Disclosure#2 

        Chi
2
(1) Chi

2
(1) 

Alliance & Leicester 0.21 2.51 1.65 NA NA NA 0.33  NA   NA 

Aviva 0.15 0.81 1.79 3.00 5.36 1.55 1.43   91.70***   28.85*** 

Barclays 0.09 0.92 1.90 2.12 3.25 1.49 1.30     6.70***   82.96*** 

Bradford & Bingley 0.26 2.82 6.50 NA NA NA 0.41  NA   NA 

HBOS  0.09 1.16 2.73 1.70 NA NA 0.70   65.64***   NA 

HSBC Holdings 0.11 0.80 1.04 1.55 2.97 1.25 1.02   67.99*** 141.87*** 

Legal & General Group 0.15 0.68 1.15 3.77 9.57 2.43 1.65   97.57***   43.78*** 

Lloyds TSB Group 0.08 0.72 1.41 1.43 3.32 2.67 1.30     0.07   64.30*** 

Old Mutual 0.29 0.95 1.93 8.00 17.09 3.63 1.98 111.82***   15.95*** 

Prudential  0.09 0.96 1.87 1.92 4.79 3.24 1.77     0.86   66.82*** 

Royal Bank of Scotland 0.19 0.88 1.21 2.03 1.94 0.93 0.90   85.44***     1.36 

RSA Insurance Group 0.13 0.92 1.36 2.65 4.32 1.27 1.16   98.19*** 120.49*** 

Standard Chartered 0.15 0.71 1.29 3.93 5.96 1.40 1.00 111.82***   28.85*** 

All firms 0.14 0.95 1.70 2.40 4.18 1.89 1.15 179.68*** 236.26*** 

 
This table presents the probability of default for CDS firms. Following Norden and Weber (2010), the probability of default (PD) is calculated from a system of equations (1) 
LGDSUB

LGDSEN =
CDSSUB

CDSSEN  with LGDSUB =100% and (2)  PD =
CDSSUB−CDSSEN

LGDSUB−LGDSEN  where LGDSUB  is the market-implied loss given default of subordinate CDS, LGDSEN  is the 

market-implied loss given default of senior CDS, CDSSUB is the credit default swap premium of subordinate CDS, and CDSSEN is the credit default swap premium of senior 

CDS. 
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Table 7: Response of stock liquidity to CDS credit risk 

 

 
Explanatory variables Model 1 Model 2 

  (s.error) (s.error) 

Disclosure#1 0.1301*** -0.2362*** 

 (0.0243) (0.0375) 

Ban 0.7981*** 0.5770*** 

 (0.0231) (0.0431) 

Disclosure#2 0.5955*** 0.7480*** 

 (0.0246) (0.0611) 

PD x Disclosure#1  0.6250*** 

  (0.0492) 

PD x Ban  0.2200*** 

  (0.0369) 

PD x Disclosure#2  -0.1057*** 

  (0.0071) 

Adjusted R
2
 0.0895 0.1170 

 

 
This table present fixed effects panel regression results for the impact of CDS risk on stock liquidity. The latter is 

measured by bid-ask spread defined as 100*(ask–bid)/(ask+bid)/2. Disclosure#1 is a dummy variable that equals 

one during the pre-ban period and zero otherwise. Ban is a dummy variable that equals one during the ban period 

and zero otherwise. Disclosure#2 is a dummy variable that equals one during the post-ban period and zero 

otherwise. PD is a probability of default calculated following Norden and Weber (2010). 
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Table 8: Tests for equality of means and medians across sub-periods 

 

 

 
  Disclosure#1 Ban Disclosure#2 Tests for equality 

(t-stat for Means, Chi
2
(1) for medians) 

     Disclosure#1 

& Ban 

Ban & 

Disclosure#2 

Disclosure#1 

& 

Disclosure#2 

CDS Mean 0.15 -13.18 4.48 -12.74*** 11.95*** 2.92*** 

stocks Median 0.04 -13.27 6.14 -90.72*** 66.82*** 7.70*** 

Non-CDS Mean -0.86 8.98 6.94 15.18*** -3.35*** 14.04*** 

Stocks Median -1.04 9.45 8.11 78.43*** 1.36 66.20*** 

 
This table presents equality of mean (median) tests for CARs on CDS and non-CDS stocks between different 

pairs of periods (eg between Disclosure#1 period and the Ban period).
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Figure 1: Median cumulative abnormal returns for CDS and other stocks  
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This figure plots the median cumulative abnormal returns (%) for 13 CDS stocks and 20 non-CDS stocks from 

the beginning of the disclosure#1 until the end of disclosure#2 periods. Cumulative abnormal returns are defined 

as the difference between individual stock returns and the FTSE250 index return. The beginning of disclosure#1 

corresponds to date 0 in the graphs. The short sales ban period is indicated by the shaded area. The unshaded 

areas before and after the ban period are disclosure#1 and disclosure#2 periods, respectively. 
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Chapter 2 

 

Is Thailand’s credit default swap market linked to 

bond and stock markets? Evidence from the term 

structure of credit spreads 

 

 

 

Abstract 

This study examines information flows and shock transmissions across CDS, bond and stock 

markets based on the entire term structure of credit spreads ranging from 6-month to 10-year 

maturities. The key findings are summarized as follows. First, the slope of the term structure 

of credit spreads is positively related to firm leverage and volatility of stock returns, but 

negatively associated with the level and the slope of the term structure of risk-free interest 

rates. Second, the CDS-bond basis is persistently negative for almost all companies and 

displays a monotonically increasing trajectory over the entire term structure of credit spreads. 

As the maturity lengthens, the arbitrage opportunity of companies with negative (positive) 

CDS-bond basis decreases (increases). Third, the panel Granger causality tests provide strong 

evidence of bi-directional relationships among CDS, bond and stock markets when the term 

structure of credit spreads is considered. This study therefore argues that extant research using 

only a 5-year credit spread tends to understate the intermarket linkages since investors are 

likely to trade credit risk over the term structure of credit spreads. Finally, the impulse 

response functions show that adjustment processes of shock transmissions across markets are 

not highly persistent and the shocks appear to die out roughly after 7 days. The presence of 

information flows and shock transmissions between markets requires that regulatory 

authorities adopt coherent regulations across CDS, bond and stock markets. 
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1. Introduction 

A single-name credit default swap (CDS) is analogous to insurance contract that requires the 

buyer to make periodic payments during the contract’s life or until the occurrence of a credit 

event in exchange for protection against credit risk of the reference entity. If a credit event 

occurs, the seller pays compensation equivalent to the difference between the par value of the 

bond and its market value after credit events. The CDS markets provide investors a 

convenient alternative way to trade credit risk especially when the secondary bond markets 

are illiquid and costly (Choudhry, 2006). In doing so, investors can take short (long) positions 

in credit risk of the reference company by purchasing (selling) credit protection using CDS. 

Duffie (1999) and Hull and White (2000) theoretically demonstrate that under the 

no-arbitrage conditions CDS spreads are approximately equal to bond spreads because both 

CDS and bond spreads measure the credit risk of the reference entity. However, many studies 

find that CDS and bond spreads often diverge due to several factors such as bond identity, 

delivery option, counter party risk, market’s expectations of debt buyback and liquidity 

premium (e.g., Adler and Song, 2010; Bai and Collin-Dufresne, 2013; Mayordomo and Pena, 

2014). The difference between CDS and bond spreads, the so-called CDS-bond basis, is 

therefore a key indicator of mispricing of credit-risky assets in CDS and bond markets. 

For a given company, CDS spreads are not only correlated with bond spreads but also 

stock prices. The interrelation between CDS spreads and stock prices can be explained in the 

context of Merton (1974) model. Based on option pricing theory, Merton proves that equity is 

analogous to a call option when the company is also financed by debt. Unless the company’s 

assets are worth more than its debt, equity is worthless and the call option is 

out-of-the-money. As a result, the negative movement in the corporate value is reflected in 

both declining stock prices and increasing bond yields (decreasing bond prices). With 

reference to Merton (1974), Duffie (1999) and Hull and White (2000), it can be inferred that 
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CDS spreads and stock prices are negatively correlated. In this respect, buying (selling) CDS 

enables bearish (bullish) investors to take synthetic short (long) positions on stocks of the 

reference entity. 

 Due to differences in market microstructures, the relative speed of incorporating new 

information about the credit risk across CDS, bond and stock markets has been the focus of 

recent research. While a large number of studies explore the price discovery and the lead-lag 

relationship between any possible pair of these markets (e.g., Blanco et al., 2005; Choi and 

Shachar, 2013; Coudert and Gex, 2013; Fontana and Scheicher, 2016; Forte and Pena, 2015; 

Hilscher et al., 2015; Coakley et al., 2017), a few studies analyze all of the three markets 

concurrently (Forte and Pena, 2009; Norden and Weber, 2009; Zhu, 2006). Incorporating both 

strands of literature, the current study aims to examine whether CDS and bond markets 

equally price credit risk and whether CDS, bond and stock markets exhibit causal 

interrelations. Nevertheless, this study differs from previous research which concentrates only 

on the 5-year credit spreads in that the credit term structure ranging from 6-month to 10-year 

maturities is simultaneously considered in a panel vector autoregression (PVAR) model with 

fixed-maturity effects. Using the entire term structure of credit risk enables investors and 

market regulators to understand the characteristics of CDS-bond basis and the lead-lag 

relationship among CDS, bond and stock markets over different maturities of the credit curve.  

There has been very little research reported on the link between Thailand’s CDS market 

and its related bond and stock markets. This makes Thailand an ideal laboratory for 

investigating the intermarket relationships. Due to a short history of Thailand’s CDS market 

and limited CDS data availability, this study uses a sample of six companies from September 

2008 to August 2017, a period when high-quality time series are available from Thomson 

Reuters Eikon. This study finds that the CDS-bond basis of five companies (one company) is 

consistently negative (positive) with a monotonically increasing trajectory over the whole 
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range of credit term structure. This result suggests that the arbitrage opportunity of companies 

with negative (positive) CDS-bond basis decreases (increases), as the maturity lengthens. 

Furthermore, this study demonstrates that the VAR model using only the 5-year maturity of 

credit spreads underestimates the causal relationships between CDS, bond and stock markets. 

When the entire maturities of credit curve are used in the PVAR model, this study finds the 

bi-directional Granger causality between CDS, bond and stock markets. This implies that the 

credit term structure provides incremental information content regarding the causal directions 

between markets. These findings have important implications for arbitrageurs who search for 

arbitrage opportunities over the credit term structure and market regulators who aim to 

improve market efficiency and to coordinate cross-market regulatory policies. 

 

2. Literature review 

To frame the literature review, this section summarizes recent empirical studies on two key 

strands of literature: (1) the CDS-bond basis and (2) the price discovery and the lead-lag 

relationship among CDS, bond and stock markets. 

 

2.1 The CDS-bond basis   

A CDS enables two parties to exchange the credit risk of the reference entity. The premium 

paid by the credit protection buyer to the seller, the so-called “CDS spread”, is normally 

quoted as basis points per annum of the contract’s notional value. A CDS can be viewed as a 

put option written on a corporate bond because the buyer of CDS is protected from losses 

after the credit events. Similar to the CDS spread, the bond spread over the benchmarks (i.e., 

asset-swap spread, I-spread, and Z-spread) compensates bondholders for credit risk embedded 

in a corporate bond. Since both CDS and bond spreads measure the credit risk for a given 

reference entity, no-arbitrage conditions imply that the CDS spread should equal the bond 
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spread (Duffie, 1999; Hull and White, 2000). In other words, the difference between CDS and 

bond spreads, namely the CDS-bond basis, should not statistically deviate from zero. The 

CDS-bond basis is usually computed by subtracting the bond spread from the matched 

maturity CDS spread. When the CDS-bond basis is negative (positive), the arbitragers can 

earn a near-riskless return by buying (selling) a bond and credit protection of the same 

maturity in equal notional amount. 

In real world applications, although the long-term equilibrium between CDS and bond 

spreads broadly holds true, both spreads exhibit considerable short-term deviation (e.g., 

Blanco et al., 2005; Chan-Lau and Kim, 2004; Norden and Weber, 2009; Zhu, 2006). In 

addition, several empirical studies demonstrate that the CDS-bond basis is not exactly zero 

due to various reasons such as market liquidity, margin requirement, short-selling restriction, 

counterparty risk and limits to arbitrage (e.g., Adler and Song, 2010; Bai and Collin-Dufresne, 

2013; Choudhry, 2006; De Wit, 2006; Mayordomo and Pena, 2014). For example, Duffie 

(1999) and Hull and White (2000) explain that no-arbitrage conditions between CDS and 

bond spreads only hold true for floating-rate notes. Longstaff et al. (2005) who decompose the 

CDS-bond basis into default and non-default components report that the non-default 

component is time-varying and associated with bond-specific illiquidity and bond market 

liquidity. Garleanu and Pedersen (2011) show that the CDS-bond basis persistently deviates 

from zero due to the differences in margin requirement of CDS and bond markets. Choi and 

Shachar (2013) argue that the CDS-bond basis during the 2008 financial crisis was not 

attributed to dealers shedding inventories when liquidity was scarce but dealers encountered 

regulatory capital constraints. Recently, Fontana and Scheicher (2016) who examine the 

linkage between euro area sovereign CDS and government bond spreads document that the 

positive CDS-bond basis is due to short-selling frictions and flight-to-liquidity whereas the 

negative CDS-bond basis is due to funding frictions and bond illiquidity. 
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2.2 The price discovery and the lead-lag relationship among CDS, bond and stock 

markets  

Intermarket price discovery is the process by which asset prices of the same reference entity 

in different markets reflect new information and market expectations. As explained by Van 

Der Merwe (2015), most derivative markets have relatively higher liquidity but relatively 

lower transaction costs than their underlying cash markets. Consequently, derivative 

instruments tend to lead their underlying stocks and bonds in price discovery process. 

Comparing price discovery between CDS and bond markets, many studies provide evidence 

supporting the leading role of derivative markets as the primary price discovery channel (e.g., 

Alper et al., 2013; Carboni and Carboni, 2012; Fontana and Scheicher, 2016; Gyntelberg et 

al., 2013; Li and Huang, 2011). Nevertheless, some studies find mixed evidence of price 

discovery depending on the relative quality and liquidity of CDS and bond markets. For 

instance, Coudert and Gex (2013) assess the CDS-bond basis on 17 financials and 18 

sovereigns and find that the CDS market leads the bond market for financial institutions and 

high-yield sovereigns whereas the reverse is found for low-yield sovereigns. Delatte et al. 

(2013) use a panel smooth transition model to examine the pattern of information 

transmission between CDS and bond markets during the European sovereign crisis. They find 

that price discovery between both markets depends on the level of market distress. The higher 

market distress causes the more dominant role of CDS market in price discovery. 

In addition to price discovery between CDS and bond markets, some attempts have been 

made to investigate the relative importance of price discovery between CDS and stock 

markets. While some studies show that new information is reflected in CDS markets prior to 

stock markets (e.g., Acharya and Johnson, 2007; Berndt and Ostrovnaya, 2014; Eyssell et al., 

2013; Flannery et al., 2010; Zhu, 2006), other studies find evidence that stock leads CDS in 
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price discovery (e.g., Bystrom, 2005; Hilscher et al., 2015; Marsh and Wagner, 2012; 

Trutwein and Scheireck, 2011). As pointed out by Culp et al. (2016), the inconsistent findings 

of price discovery between CDS and stock markets are possibly due to the differences in 

market regulations, market microstructures, trading costs, market liquidity and types of new 

information. The question whether the CDS market or the stock market exhibits the leading 

role in price discovery also relies upon relative conditions of both markets. For example, 

Coudert and Gex (2010) and Forte and Lovreta (2015) show that the CDS market is more 

informationally dominant than the stock market during non-crisis periods and vice versa. In 

contrast, Giannikos et al. (2013) and Santamania et al. (2014) find the opposite relationship 

between CDS and stock markets during crisis and non-crisis periods. 

 

3. Data description 

CDS contracts are mainly traded over the counter (OTC) for large companies. Due to a 

narrow coverage of the single-name CDS in Thailand, daily CDS spreads (i.e., bid, ask and 

mid spreads) of only seven companies are available from Thomson Reuters Eikon.
14

 One 

company, namely True Corporation Plc., is excluded from the analysis since its CDS data are 

available less than 252 trading days. The remaining six companies together with their sample 

spans are listed in Table 1. In addition to CDS data, daily data of stock prices, bond spreads 

(i.e., asset-swap spreads and Z-spreads) and explanatory variables of the CDS and bond 

slopes (i.e., CDS probability of default, stock market index and Treasury yield curve) are also 

derived from Thomson Reuters Eikon. Different from previous research, this study considers 

CDS and bond spreads over the term structure of credit spreads ranging from 6-month to 

10-year maturities. It is noted that in Thomson Reuters Eikon database the CDS and bond 

spreads are available for a number of maturities (i.e., 6-month, 1-year, 2-year, 3-year, 4-year, 

                                                 
14

 The mid spreads are used throughout this study unless otherwise specified. 
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5-year, 7-year, 10-year, 20-year and 30-year). However, this study considers the credit term 

structure up to 10 years due to a large number of missing data at 20-year and 30-year 

maturities. A preliminary investigation of CDS and bond spreads reveals that there are some 

missing observations less than 5% of a full sample. Therefore, a widely-used cubic-spline 

technique is applied to fill in the missing values across the term structure of credit spreads.  

[Table 1 around here] 

4. Empirical results 

4.1 The determinants of the term structure of CDS and bond spreads 

Panel A of Table 2 reports descriptive statistics of CDS spreads and two measures of bond 

spreads: asset-swap spreads and Z-spreads.
15

 If the Z-spreads and asset-swap spreads of a 

specific reference entity greatly differ, a corporate bond can be mispriced. However, this is 

not the case for any company in our sample. The mean Z-spreads are slightly higher than the 

mean asset-swap spreads. For all companies except KTB, the mean asset-swap spreads are 

somewhat closer to the mean CDS spreads than are the mean Z-spreads. These results are 

consistent with the findings of previous research (e.g., Blanco et al., 2005; Houweling and 

Vorst, 2005; Hull et al., 2004). Using the median value as a measure of central tendency leads 

to the same conclusion. Moreover, the standard deviations of asset-swap spreads are lower 

than those of Z-spreads. As shown in Panel B of Table 2, the asset-swap spreads show higher 

correlations with the CDS spreads than do the Z-spreads. Due to these reasons, this study uses 

the asset-swap spread as a proxy for the bond spread in the subsequent analysis. 

[Table 2 around here] 

The slope of credit curve can be measured from the term structure of CDS or bond 

spreads (e.g., Bedendo et al., 2007; Han and Zhou, 2015; Zhu, 2006). The summary statistics 

of the CDS and bond slopes, defined as the difference between 10-year and 6-month 

                                                 
15

 Despite several benchmark rates for calculating the bond spread, most traders often measure the spread of 

corporate bond over the asset-swap spread or the Z-spread (e.g., Blanco et al., 2005; Choudhry, 2006). 
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maturities, are also reported in Panel A of Table 2. For all companies, although the means and 

medians of CDS and bond slopes are positive, the CDS slopes (median = 61.570 - 118.905 

basis points) are much steeper than the bond slopes (median = 0.003 - 13.500 basis points). In 

line with several studies, these results indicate the upward sloping term structure of credit 

spreads (e.g., Helwege and Turner, 1999; Han and Zhou, 2015). The Augmented 

Dickey-Fuller (ADF) unit root tests show that the CDS and bond slopes of all companies are 

stationary. 

Though the CDS and bond spreads tend to measure equivalent credit risk, their term 

structures may differently respond to changes in the underlying factors. This subsection aims 

to provide insightful clues on the determinants of the slope of the term structure of credit 

spreads (CREDITslope) measured by either the CDS slope or the bond slope. Following 

previous empirical studies, the expected signs of explanatory variables of the CDS and bond 

slopes are summarized as follows (e.g., Bedendo et al., 2007; Collin-Dufresne et al., 2001; 

Ericsson et al., 2009; Han and Zhou, 2015; Wang et al., 2013). The firm leverage proxied by 

the CDS probability of default (PD) is expected to exhibit a positive relationship with the 

CDS and bond slopes. The risk-free rate (RF) measured by the 10-year constant maturity 

Treasury yield is expected to be negatively associated with the CDS and bond slopes. The 

structural model also suggests that the relationship between the credit term structure and the 

risk-free rate may be nonlinear. Following Han and Zhou (2015), this study allows for such 

nonlinearity by including the squared term of the risk-free rate (RF
2
). The slope of the 

Treasury yield curve (RFslope) defined as the difference between the 10-year and 6-month 

constant maturity Treasury yields is expected to be negatively related to the CDS and bond 

slopes. The return of the Stock Exchange of Thailand index (SET), a proxy for the overall 

state of the economy, is expected to be negatively correlated with the CDS and bond slopes. 

Finally, the volatility of stock returns (VOL) estimated by the GARCH (1,1) model is expected 
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to display a positive relationship with the CDS and bond slopes. Taken altogether, this study 

investigates the determinants of CDS and bond slopes by equation (1) using panel regressions 

with firm-fixed effects. 

𝐶𝑅𝐸𝐷𝐼𝑇𝑠𝑙𝑜𝑝𝑒𝑖,𝑡+1 = 𝛼𝑖 + 𝛽1𝑃𝐷𝑖,𝑡 + 𝛽2𝑅𝐹𝑖,𝑡 + 𝛽3𝑅𝐹𝑖,𝑡
2 + 𝛽4𝑅𝐹𝑠𝑙𝑜𝑝𝑒𝑖,𝑡 

+ 𝛽5𝑆𝐸𝑇𝑖,𝑡 + 𝛽6𝑉𝑂𝐿𝑖,𝑡 + 휀𝑖,𝑡         (1) 

where i denotes the i
th

 firm, t denotes the t
th

 day, 𝛼𝑖  represents the firm-fixed effects 

controlling for time-invariant characteristics of the company which cannot be observed but 

which influence the CDS and bond slopes, 𝛽1 - 𝛽6 are parameters, and 휀𝑖,𝑡 is the error term. 

 For each measure of the slope of credit curve, Table 3 presents the estimations of 

equation (1) in two sub-models: one without the squared term of the risk-free rate (Models 1 

and 3) and the other allowing for non-linear relationship between the slope of credit curve and 

the risk-free rate (Models 2 and 4). Despite some variations across model specifications, the 

estimation results of both CDS and bond slopes are qualitatively similar. In line with the 

prediction of structural models, the estimated coefficients of all explanatory variables, with 

the exception of the stock market return and the squared term of the risk-free rate, show 

expected signs and are statistically significant at the 10% level. It is worth noting that 

although most explanatory variables under the structural model in equation (1) are 

significantly associated with the CDS and bond slopes, their explanatory power is quite low, 

with the adjusted R-squared of 11.07% and 11.25% for the CDS slope and 8.07% and 8.54% 

for the bond slope.     

[Table 3 around here] 

4.2 The CDS-bond basis 

4.2.1 The CDS-bond basis of the 5-year maturity   

In accordance with the no-arbitrage principle, the CDS spread of a specific reference entity 

should be equal to its bond spread. This implies a zero CDS-bond basis which is calculated by 
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subtracting the bond spread from the matched maturity CDS spread. Following previous 

literature, this study first focuses on the 5-year maturity of CDS and bond spreads as this is 

the most liquid maturity (e.g. Blanco et al. 2005; Delatte et al, 2012; Forte and Pena, 2009; 

Norden and Weber, 2009).  

[Table 4 around here] 

Table 4 provides descriptive statistics of the daily CDS-bond basis. Focusing on the 

5-year maturity, the mean CDS-bond basis of any company is in the range of -93.378 to 

259.980 basis points and significantly differs from zero at the 1% significance level. The 

difference between CDS and bond spreads is quite large and usually displays the same sign. 

Interestingly, the CDS-bond basis of PTT, PTTGC, PTTAR, TOP and KBANK is 

consistently negative, with the percentage of negative CDS-bond basis above 90%. By 

contrast, the CDS-bond basis of KTB is consistently positive, with 0% negative CDS-bond 

basis. Since the sign of CDS-bond basis is always of the same sign over the sample period, 

this implies that the mean absolute CDS-bond basis should be approximately in the range of 

93 to 259 basis points. The analysis using the median values also provides a similar story. The 

divergence between CDS and bond spreads has important implications for market participants 

in both CDS and bond markets. For instance, traders who employ the asset-swap 

methodology to independently value credit default swap are at risk of getting values that 

contrast to those in the CDS markets. With the exception of KTB, it can be seen that the CDS 

spread is generally lower than the bond spread. This implies that while KTB displays the 

positive CDS-bond basis, the other companies have the negative CDS-bond basis. 

The above results of non-zero CDS-bond basis for the 5-year term indicate that the 

average absolute pricing errors (93-259 basis points) of credit risk between CDS and bond of 

Thailand’s companies are quite large for arbitrage opportunities when compared to those of 

the developed countries. For example, Blanco et al. (2005) find the average absolute pricing 
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error of around 15 basis points across 33 firms in U.S. and Europe. In a similar vein, Zhu 

(2006) reports that the average absolute pricing error across 24 companies in developed 

countries is approximately 29 basis points. Due to the non-zero CDS-bond basis in Thailand, 

the inefficient pricing of credit risk in cash and synthetic credit markets could result in 

arbitrage opportunities within two scenarios. For the negative CDS-bond basis, traders can 

earn a near-riskless return by purchasing the cash bond and the credit protection using CDS of 

the same maturity in equal notional amounts. Conversely, the trading strategy for positive 

CDS-bond basis is that traders should sell the cash bond and credit protection on that bond. 

As noted by Choudhry (2006), the trading strategy for negative basis is more convenient to 

implement as there is no short-cover issues to consider. By contrast, the trading strategy for 

positive basis is somewhat difficult to apply since the inefficiencies of the repo market for 

corporate bonds. 

 

4.2.2 The CDS-bond basis across maturities of the credit term structure 

The important role of credit derivatives in risk management has produced an increasingly 

liquid CDS market across the corporate credit curve (Choudhry, 2006). This provides traders 

with the opportunity to access any part of the credit term structure. However, the liquidity of 

CDS may vary across maturities and possibly impacts trading strategies. To gain a better 

insight into the term structure of CDS-bond basis, Table 4 reports descriptive statistics of the 

CDS-bond basis ranging from 6-month to 10-year maturities of the credit term structure. Like 

the 5-year CDS-bond basis, the CDS-bond basis for any other maturity is quite large and its 

mean and median significantly differ from zero at the 1% significance level. The CDS-bond 

basis of all companies except KTB is consistently negative across maturities of the credit term 

structure. It is noted that the unreported distribution of CDS-bond basis is skewed. The 

median, rather than the mean, is therefore used as a central tendency measure. In this respect, 
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Figure 1 plots the relationship between the median CDS-bond basis and the maturity. The 

general pattern is that the median CDS-bond basis displays a monotonically increasing 

trajectory from 6-month to 10-year maturities. As the maturity lengthens, the arbitrage 

opportunity of companies with the negative CDS-bond basis (i.e., PTT, PTTGC, PTTAR, TOP 

and KBANK) decreases while the arbitrage opportunity of companies with the positive 

CDS-bond basis (i.e., KTB) increases. This finding has important implications for traders who 

search for arbitrage opportunities over a whole spectrum of CDS-bond basis and market 

regulators who aim to improve intermarket efficiency. 

[Figure 1 around here] 

 Since the CDS and bond spreads are linked by an arbitrage condition, how can both CDS 

and bond markets persistently misprice credit risk? This phenomenon may be due to some 

forms of limits to arbitrage. For example, the transaction costs are not considered in this study 

because of data availability. If CDS and bond markets are illiquid and incur high transaction 

costs, it seems possible that the limits to arbitrage exist, as price discrepancies are not large 

enough for arbitrageurs to make profits. Moreover, the repo costs of shorting the cash bond 

are not included in the analysis. As noted by Blanco et al. (2005), it is likely that the repo 

market price increases after the credit quality of a company decreases, and consequently the 

arbitrage gap is closed. 

 

4.3 The lead-lag relationship between CDS, bond and stock markets   

Price discovery, one of the important characteristics of well-functioning financial markets, is 

traditionally defined as a process by which new information implicit in investor trading is 

efficiently incorporated into asset prices (Lehmann, 2002; Schreiber and Schwartz, 1986). 

With the causal interaction of closely related assets, i.e., CDS, bond and stock of the same 

reference entity, are traded in different markets, each market may contribute to price 
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discovery differently. As noted by Blanco et al. (2005) and Norden and Weber (2009), the 

suitable method to examine a cross-market price discovery depends on whether the prices of 

related assets are cointegrated. If CDS, bond and stock markets equally price credit risk in the 

long run, the cointegration relationship should exist between these markets and hence the 

vector error-correction model (VECM) is more appropriate than the vector autoregression 

model (VAR). As demonstrated in the previous subsection, both cash bond and CDS markets 

price credit risk unequally over the credit term structure. Thus, it is likely that the CDS and 

bond spreads may not be cointegrated. After taking stock prices into account, it seems 

possible that stock prices exhibit the long-run relationships with CDS spreads and/or bond 

spreads (e.g., Forte and Pena, 2009; Norden and Weber, 2009). 

To test for the long-run relationships between CDS, bond and stock markets, this study 

uses a two-step approach. First, the Augmented Dickey-Fuller (ADF) unit root test is applied 

to confirm the non-stationarity of the price and spread series. The null hypothesis of the ADF 

test is that the data series contain a unit root. In Panel A of Table 2, the ADF statistics indicate 

that the levels of CDS spreads, bond spreads and stock prices are not stationary at the 5% 

significance level. The next step is to conduct Johansen’s multiple-trace test method in order 

to determine the number of cointegrating relationships among the level variables. The trace 

statistics in Panel C of Table 2 are not statistically significant for any case, implying that the 

null hypothesis of no cointegrating equation cannot be rejected. Put differently, there is no 

supporting evidence of the long-run equilibrium between CDS spreads, bond spreads and 

stock prices in Thailand. The lack of cointegration relationship between CDS and bond 

spreads suggests that the arbitrage opportunity in Thailand’s cash and synthetic credit markets 

tends to exist in the long run. These results of Thailand are not in line with those of developed 

markets whose findings commonly indicate the existence of cointegration relationships 

between CDS and bond spreads (e.g. Blanco et al., 2005; Chan-Lau and Kim, 2004; Delatte et 
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al., 2012; Forte and Pena, 2009; Norden and Weber, 2009). As pointed out by Blanco et al. 

(2005) and Forte and Pena (2009), a plausible explanation of no cointegration between CDS 

and bond spreads is that the bid-ask spreads are proportionately so wide that the CDS and 

bond spreads move in seemingly unrelated manners without arbitrage forces coming into 

effect. 

Given the nonexistence of cointegrating relationships between CDS spreads, bond 

spreads and stock prices, the VAR model will be used to estimate the lead-lag relationships 

between these markets. In doing so, all price and spread series are transformed into return 

series which are computed as the percentage change of price and spread series.
16

 In Panel A 

of Table 2, the ADF-statistics confirm that CDS, bond and stock returns are stationary at a 

highly significance level. This study estimates the following tri-variate VAR model. 

𝑆𝑇𝐾𝑡 = 𝛼1 + ∑ 𝛽1𝑝𝑆𝑇𝐾𝑡−𝑝

𝑘

𝑝=1

+ ∑ 𝛾1𝑝𝐶𝐷𝑆𝑡−𝑝

𝑘

𝑝=1

+ ∑ 𝛿1𝑝𝐵𝑆𝑃𝑡−𝑝

𝑘

𝑝=1

+ 휀1𝑡 

 

𝐶𝐷𝑆𝑡 = 𝛼2 + ∑ 𝛽2𝑝𝑆𝑇𝐾𝑡−𝑝

𝑘

𝑝=1

+ ∑ 𝛾2𝑝𝐶𝐷𝑆𝑡−𝑝

𝑘

𝑝=1

+ ∑ 𝛿2𝑝𝐵𝑆𝑃𝑡−𝑝

𝑘

𝑝=1

+ 휀2𝑡 

 

𝐵𝑆𝑃𝑡 = 𝛼3 + ∑ 𝛽3𝑝𝑆𝑇𝐾𝑡−𝑝

𝑘

𝑝=1

+ ∑ 𝛾3𝑝𝐶𝐷𝑆𝑡−𝑝

𝑘

𝑝=1

+ ∑ 𝛿3𝑝𝐵𝑆𝑃𝑡−𝑝

𝑘

𝑝=1

+ 휀3𝑡 

 

(2) 

where 𝑆𝑇𝐾𝑡 is a stock return at time t, 𝐶𝐷𝑆𝑡 is a CDS return at time t, 𝐵𝑆𝑃𝑡 is a bond 

return at time t, p is the lag order, k is the optimal lag length, 𝛽, 𝛾 and 𝛿 are parameters, and 

휀𝑡 is the disturbance term at time t.
17

 In the VAR model, the Granger causality test can be 

performed by testing the join null hypothesis using the Chi
2
 framework with the degree of 

                                                 
16

 To obtain stationary series of CDS and bond spreads, some earlier studies use the changes in CDS and bond 

spreads (e.g., Blanco et al., 2005; Norden and Weber, 2009). However, recent studies prefer the percentage 

changes in bond and CDS spread (e.g., Hilscher et al., 2015; Qiu and Yu, 2012). This study follows the latter 

strand of literature.  
17

 In estimation of the VAR model, the maximum lag length of 5 days is allowed in the lag length selection 

process since daily data are used in the estimation (Brook, 2008). The appropriate lag length is selected by the 

most common lag length suggested by several criteria including likelihood ratio (LR), final prediction error 

(FPE), Akaike information criterion (AIC), Hannan-Quinn information criterion (HQIC) and Schwarz Bayesian 

information criterion (SBIC). After fitting the VAR model, this study confirms the stability condition that the 

modulus of each eigenvalue is strictly less than unity. 
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freedom equal to the number of optimal lag length. For example, in the equation of stock 

returns (𝑆𝑇𝐾𝑡), if CDS lagged returns (𝐶𝐷𝑆𝑡−𝑝) Granger-cause stock returns (𝑆𝑇𝐾𝑡), the null 

hypothesis of 𝛾11 = 0 and 𝛾12 = 0 and 𝛾13 = 0 ,…, and 𝛾1𝑝 = 0 should be rejected. 

 

4.3.1 The lead-lag relationship using the 5-year credit spreads   

To compare with previous research, this study first estimates the tri-variate VAR model using 

the stock return and the 5-year CDS and bond returns. Table 5 reports the estimation results of 

VAR models and Granger causality tests.
18

 To discern the causal directions between CDS, 

bond and stock markets, Figure 2 displays the causal diagrams derived from Granger causality 

tests. A number of interesting observations are worth noting. 

[Table 5 & Figure 2 around here] 

First, it can be seen that across all companies there are eight causal linkages between 

CDS and stock returns, six causal directions between CDS and bond returns and two causal 

relationships between stock and bond returns. In other words, the causal relationships between 

CDS and stock markets are more evident than the causal linkages between any other pair of 

the three markets. This phenomenon can be explained in the context of arguments made by 

Blanco et al. (2005) and Norden and Weber (2009). While the pure issuer credit risk is traded 

in the CDS market, the issue-specific credit risk and market risk are traded in a bundle in the 

bond market. In this respect, the CDS market should be more sensitive to the stock market 

than the bond market. Similarly, Collin-Dufresne et al. (2001) find that the stock return has a 

stronger effect on the CDS spread change than on the corporate bond spread change. 

Second, whereas there are some bi-directional feedbacks between CDS and stock returns, 

the one-way causal directions from stock to CDS returns are clearly observed for all 

                                                 
18

 It is noted that since several lags of the variables are included in the VAR models, the coefficients on 

individual lags may not appear significant for all lags, and may have signs and degrees of significance that vary 

with the lag length. However, Chi
2
-tests will be able to establish whether all of the lags of a particular variable 

are jointly significant. 
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companies. This implies that stock returns Granger-cause CDS returns more often than the 

opposite relationship. Consistent with the results of most empirical studies, these findings 

show the leading role of stock market over the CDS market and indicate that new information 

is incorporated faster in the stock market than in the CDS market (e.g., Bystrom, 2005; 

Coakley et al., 2017; Forte and Pena, 2009; Hilscher et al., 2015; Marsh and Wagner, 2012; 

Norden and Weber, 2009; Trutwein and Scheireck, 2011). A possible reason that could 

determine the leading role of stock market over the CDS market is the difference of liquidity 

between both markets. Since stocks are exchange-traded instruments whereas CDS contracts 

are usually traded over the counter, one would expect the more liquid stock market to lead the 

CDS market (e.g., Coakley et al., 2017; Norden and Weber, 2009). To compare the liquidity 

between these markets, this study uses the bid-ask spread as a proxy for the liquidity. The 

bid-ask spread is defined as the difference between the bid and ask prices relative to their 

average. Table 6 presents descriptive statistics of the bid-ask spreads in terms of the median. It 

is evident that the median bid-ask spreads for stocks (0.32% - 0.65%) are much less than 

those for CDS contracts (8.86% - 15.18%), thus indicating that the stock market tends to be 

more liquid than the CDS market. 

[Table 6 around here] 

Finally, CDS returns Granger-cause bond returns for a higher number of companies than 

vice versa. This finding is in line with a number of empirical studies which document that the 

information is reflected earlier in the CDS market than the bond market (e.g. Blanco et al. 

2005; Carboni and Carboni, 2011; Fontana and Scheicher, 2010; Gyntelberg et al., 2013; Li 

and Huang, 2011; Norden and Weber, 2009). As pointed out by Choudhry (2006), the 

institutional design of the CDS market enhances a continuous flow of short and long positions 

whereas the short positions are more difficult to establish in the cash bond market. 
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In summary, the above results indicate that there are especially less direct linkages 

between stock and bond markets but more indirect linkages from stock to bond markets 

through the CDS market. Furthermore, the stock market takes the lead over the CDS and bond 

markets. It is worth pointing out that these conclusions are conditional on the 5-year maturity 

of credit curve. In practice, investors are able to trade across the entire range of maturities of 

cash and synthetic credit markets. Different from a number of previous studies, the 

subsequent analysis considers the information content of the term structure of credit spreads. 

 

4.3.2 The lead-lag relationship using the 5-year credit spreads with the slope of credit curve 

It could be argued that the tri-variate VAR model using only the 5-year maturity of credit 

curve ignores the shape of credit term structure. Several related studies find that the slope of 

the term structure of credit spreads is associated with stock returns (e.g., Han and Zhou, 2015; 

Bedendo et al., 2007). This study therefore extends the tri-variate VAR model to the 

quint-variate VAR model by treating the CDS slope (CLO) and the bond slope (BLO) as 

additional endogenous variables. The CDS and bond slopes are measured by the difference 

between 10-year and 6-month maturities of CDS and bond spreads, respectively.   

Table 7 presents the results of Granger causality tests for the quint-variate VAR model.
19

 

To compare the pattern of directional relationships across companies, Figure 2 displays causal 

diagrams derived from Granger causality tests. Several interesting results are observed. For all 

companies, there are intramarket causal relationships between the level and the slope of the 

credit term structure, with causal directions from the slope to level components more often 

than the other way around. The level and the slope of the term structure of CDS spreads tend 

to lead those of bond spreads, with seven causalities from CDS to bond markets but only three 

                                                 
19

 It is noted that the CDS and bond slopes are directly entered into the quint-variate VAR model since the 

results of unit root tests in Panel A of Table 2 indicate that both CDS and bond slopes are stationary. Due to 

space limitations, the estimation results of the quint-variate VAR models for individual companies are not 

reported but available upon request.  
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causalities in the opposite direction. In addition, while the CDS slope exhibits some causal 

linkages with the stock return, no causality exists between the bond slope and the stock return. 

Most importantly, the causal relationships among CDS, bond and stock returns in the 

quint-variate VAR model are very similar to those of the tri-variate VAR model. This implies 

that although the CDS and bond slopes provide incremental information content, the causal 

directions between CDS, bond and stock returns are robust to the inclusion of theses slopes 

into the VAR model. 

[Table 7 around here] 

4.3.3 The lead-lag relationship using the entire term structure of credit spreads 

Though the quint-variate VAR analysis in the prior subsection takes into account the slope of 

the term structure of credit spreads, one may argue that the use of CDS and bond slopes 

measured by the difference between only two maturities overlooks the information content of 

the whole spectrum of CDS and bond spreads. To this end, this subsection simultaneously 

uses all maturities of CDS and bond spreads to examine the causal relationships between CDS, 

bond and stock markets in a panel data framework with maturity-fixed effects. Using a panel 

data approach to estimate the term structure is not new. For instance, Bams and Wolff (2003) 

use a panel data technique with fixed-maturity effects for modelling the risk premium in the 

term structure of interest rates. The current study is believed to be the first attempt to apply a 

panel data framework for investigating the causal linkages between CDS, bond and stock 

markets. Central to the following analysis is whether using the entire credit term structure 

indeed leads to stronger evidence of intermarket causal relationships. In this respect, a panel 

vector autoregression (PVAR) model with maturity-fixed effects seems appropriate for the 

following reasons. In a panel data framework, time series and cross-section, i.e. maturity, 

dimensions are both taken into account. A panel model is therefore more informative than the 

model that only accounts for univariate time series behaviour of the 5-year maturity. 
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Furthermore, the investigation of causal relationships among CDS, bond and stock markets 

basically posits the same model for any maturity of the credit curve, thereby pooling the data 

for different maturities into a panel framework helps overcome the problem of small sample 

bias.   

Before estimating the PVAR model using CDS and bond spreads ranging from 6-month 

to 10-year maturities, it is necessary to check whether a panel data of CDS, bond and stock 

returns are stationary. The unreported inverse normal (Z) and modified inverse Chi-squared 

(Pm) statistics are statistically significant at the 1% level for all return series.
20

 Thus, all 

return series can be entered in the PVAR model.
21

 

[Table 8 around here] 

Table 8 reports the estimation results of the PVAR models. Compared to the results of the 

5-year maturity in Table 5, the fixed-maturity effects estimator results in an even lower 

associated standard errors (higher z-statistics), which leads to the rejection of the null 

hypothesis of Granger causality tests at highly significance levels. Causal diagrams of the 

PVAR model in Figure 2 show that the test for Granger causality using only the 5-year 

maturity understates the causal linkages among CDS, bond and stock markets. For all 

companies except PTTGC, there are bi-directional causal relationships between CDS, bond 

and stock markets. This meshing of markets enables the price movement in one market to 

transmit to the others. The apparent contradiction of results between the VAR model using 

only the 5-year maturity of credit spreads and the PVAR model using the entire term structure 

                                                 
20

 Despite a variety of panel-data unit root tests, this study uses the Augmented Dickey-Fuller (ADF) because it 

allows for testing the unbalanced panel and including both drift and the number of lags. As the average return of 

any company is not exactly zero, the drift term and five lags are included in ADF unit root tests in order to 

remove higher-order autoregressive components of the return series. The ADF unit root tests with several 

specifications are performed but the conclusion of stationarity of return series is unchanged. Due to space 

limitation, the results of panel-data unit root tests are not reported but are available upon request. 
21

 The PVAR model can be formulated using the VAR model in equation (2). However, the subscript t will be 

changed to it, where i denotes the maturities (6 months, 1, 2, 3, 4, 5, 7 and 10 years). The constant terms 

(𝛼1,, 𝛼2, 𝛼3) are changed to the fixed-maturity effects (𝛼1𝑖,, 𝛼2𝑖, 𝛼3𝑖). 
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of credit spreads is possibly because investors in CDS and bond markets are able to trade 

credit risk not only at the 5-year maturity but also over the whole spectrum of credit spreads. 

In order to evaluate the two-way effects among CDS, bond and stock markets in the 

PVAR model, this study computes the orthogonalized impulse response functions together 

with 95% confidence bands generated through Monte Carlo simulations with 200 repetitions. 

As all companies share a similar pattern of bi-directional causal relationships and impulse 

response functions, Figure 3 plots the impulse response function of PTT as an example.
22

 The 

first focus is on the responses of CDS and stock returns to a positive shock to bond returns. A 

positive shock to bond returns causes a decrease in CDS returns, followed by an increase, 

followed by a decrease, and so on, until the impact dies out after roughly seven days. 

However, the estimated impulse responses are mostly insignificant. The opposite pattern holds 

true for the effect of an innovation in bond returns on stock returns. Turning attention to the 

impact of a positive shock to CDS returns, the impulse response of stock returns significantly 

displays the expected negative dynamics over the first five days and fades away in seven to 

eight days whereas the impulse response of bond returns is statistically insignificant. Finally, 

an innovation in stock returns has an insignificant impact on bond returns but significantly 

negatively affects CDS returns for the first two days and gradually dies out roughly after 

seven days. Overall, the impulse response functions give the general impression that most 

adjustment processes of the intermarket shock transmission in the PVAR system are not 

highly persistent and the shock appears to work its way out of the system roughly after seven 

days.       

 

5.  Discussions and policy implications 

The results of Granger causality tests and impulse response functions obtained from the 

                                                 
22

 Due to space limitations, the impulse response functions of other companies are not plotted but available upon 

request. 
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PVAR models show the lead-lag relationship and shock transmission among Thailand’s CDS, 

bond and stock markets. These findings have important implications for several market 

participants. For instance, investors may wish to know which market tends to lead the others 

in incorporating credit risk related information. The lead-lag relationship between markets 

enables investors to receive the earliest possible signals about the credit risk reversals. As 

pointed out by Forte and Pena (2015), the better understanding of lead-lag relationships 

between markets may give early warning indicators of shocks in asset prices. Moreover, the 

lead-lag relationship and shock transmission across markets should be of particular interest to 

market regulators who aim to maintain the stability of financial markets. It is important that 

regulators of CDS, bond and stock markets should coordinate with one another in order to 

formulate effective policy and be aware of the credit risk that may be transferred between 

markets (Alter and Schuler, 2012). An increased awareness of the transmission mechanism of 

credit risk information across related markets facilitates understandings of the relative 

efficiency of markets (Avino et al., 2013).  

The interconnectedness of credit risk information across markets requires the Thai 

government to adopt a more coherent and coordinated regulatory policy. Although the 

Ministry of Finance (MOF) is responsible for maintaining a stable financial system as a whole, 

CDS, bond and stock markets are regulated by different parties. More specifically, the 

Securities and Exchange Commission (SEC) is empowered with regulatory supervision of 

“securities” including bonds and stocks whereas the Bank of Thailand (BOT) has regulatory 

and supervisory responsibility over CDS contracts. To the best of our knowledge, there exists 

no memorandum of understanding between both parties regarding common regulatory and 

supervisory interest in shock transmission between CDS market and its related bond and stock 

markets.  

Policy coordination between SEC and BOT is especially crucial during periods of 
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abnormal market conditions (e.g., the instability caused by high-impact credit events and the 

financial crisis) and market interventions (e.g., the short-selling ban of related financial assets). 

As described by Coakley et al. (2017), unless the short-selling ban is enforced in all related 

markets during financial crisis, informed traders tend to migrate to the non-banned markets, 

which in turn generate information feedback to the banned markets. Their results show that 

the UK 2008-09 short-selling ban of stocks and related instruments except CDS enables 

informed traders to purchase CDS as a synthetic short-selling of the banned stocks. This 

misalignment of regulatory policies across markets causes information feedback from CDS to 

stock markets during the ban period, and hence the short-selling ban cannot effectively 

provide a price support for the banned stocks. Due to the policy misalignment during the 

2008-09 financial crisis, the UK Financial Services Authority (FSA) has updated the Short 

Selling Regulation (SSR) to include CDS contracts since November 1, 2012. 

If the effective execution of coordinated policy between SEC and BOT is not warranted, 

an alternative policy suggestion is the regulatory reform in CDS trading system. Trading CDS 

in most countries including Thailand usually occurs in the over-the-counter (OTC) markets, 

which often lack transparency and supervision provided by exchanges, market regulators, and 

centralized clearing houses. In Thailand, the role of SEC to regulate the CDS market is 

narrow because CDS is not included in the definition of “securities” in Section 4 of the 

Securities and Exchange Act B.E.2535 (1992). To conduct regulatory reforms in CDS trading, 

CDS should also be defined as “securities”, and hence CDS can be traded and settled via a 

central exchange/clearing house in a similar way to bonds and stocks. This regulatory reform 

in CDS trading will enable SEC to have regulatory and supervisory responsibilities on CDS in 

order to provide timely responses to systematic crises and shock transmission among CDS, 

bond and stock markets. Regulating CDS markets in some meaningful fashion to prevent 

financial market meltdown has gained attention among academics and practitioners. For 
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instance, Pekarek and Lufrano (2012) argue that trading CDS contracts through the exchanges 

provides several benefits such as greater transparency, increased liquidity and decreased risk. 

Besides, the Obama administration proposes a number of regulatory reforms in CDS trading 

system including standardizing CDS to be cleared on clearing houses and/or exchanges, 

requiring margin or collateral to support CDS positions and ensuring that the transaction CDS 

prices and volumes are disclosed swiftly. 

 

6.  Conclusion 

While a number of studies investigate the causal relationship and shock transmission between 

CDS market and its related bond and stock markets in an international setting, there has been 

no such investigation in Thailand possibly because Thailand’s CDS market is relatively small 

and currently under development. The current study therefore considers Thailand to be a 

laboratory for exploring two important issues: the mispricing of credit risk between CDS and 

bond markets and the lead-lag relationship among CDS, bond and stock markets. This study is 

believed to be the first attempt to explore the CDS-bond basis and the intermarket causal 

linkage using the entire term structure of credit spreads. Based on data availability of six 

companies during the period of September 2008 to August 2017, the key findings and their 

policy implications are summarized as follows. 

 The slope of the term structure of credit spreads is positively related to firm leverage and 

volatility of stock returns, but negatively associated with the level and the slope of the term 

structure of risk-free interest rates. For all companies except one, the CDS-bond basis is 

consistently negative over the entire credit term structure. Furthermore, the persistent nonzero 

CDS-bond basis indicates that the average absolute pricing errors of credit risk between 

Thailand’s CDS and bond markets are much larger than those of the developed countries. 

Interestingly, the term structure of CDS-bond basis of any company displays a monotonically 
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increasing trajectory from 6-month to 10-year maturities. As the maturity lengthens, the 

arbitrage opportunity of companies with negative (positive) CDS-bond basis decreases 

(increases). These findings have important implications for both traders who search for 

arbitrage opportunities over a whole spectrum of CDS-bond basis curve and market regulators 

who aim to improve the cross-market efficiency. 

 In line with most extant studies, this study estimates the VAR model focusing on the 

5-year maturity of credit spreads and confirms the leading role of stock market with respect to 

bond and CDS markets. This finding is robust to the inclusion of the slopes of the term 

structure of CDS and bond spreads into the VAR model. However, this study argues that the 

Granger causality test in the VAR model using only the 5-year maturity of credit spreads tends 

to understate the intermarket causal linkage. When the entire term structure of credit spreads 

is taken into account in the PVAR model, all companies except one exhibit bi-directional 

causal relationships among CDS, bond and stock markets. This implies that the term structure 

of credit spreads provides incremental information content regarding the causal interrelation 

between markets. The apparent contradiction of results between the VAR and PVAR models is 

possibly because investors are able to trade credit risk over the whole credit term structure. 

Moreover, the impulse response functions show that most adjustment processes of intermarket 

shock transmission are not highly persistent and the shock appears to die out roughly after 

seven days. The presence of causal relationships and shock transmission between markets 

requires that Thailand’s financial regulatory authorities adopt a more coherent and integrated 

policy of CDS, bond and stock markets.  
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Table 1: List of companies 

 
Companies Starting date Ending date 

PTT Plc. (PTT) 03 September 2008 31 August 2017 

PTT Global Chemical Plc. (PTTGC) 06 March 2012 19 August 2015 

PTT Aromatics and Refining Plc. (PTTAR) 22 January 2009 10 October 2011 

Thai Oil Plc. (TOP) 03 September 2008 17 June 2016 

Kasikorn Bank Plc. (KBANK) 24 September 2012 15 January 2015 

Krung Thai Bank Plc. (KTB) 21 March 2013 16 January 2015 

Notes: This table lists companies whose CDS data are obtained from Thomson Reuters Eikon. The data of each 

company start and end at different dates due to the availability of CDS data from Thomson Reuter Eikon. The 

data of PTTAR ended on 10 October 2011 because PTTGC was formed through an amalgamation of PTTAR and 

PTT Chemical Plc. on 19 October 2011. Only companies with at least 252 trading daily data are included in the 

sample. 
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Table 2: Descriptive statistics, correlations and cointegration tests among the 5-year CDS and bond spreads and stock prices 

 
  Level Percentage change 

  PTT 

 
PTTGC PTTAR TOP KBANK KTB PTT 

 
PTTGC PTTAR TOP KBANK KTB 

  (N=2347) (N=903) (N=709) (N=2034) (N=605) (N=478) (N=2346) (N=902) (N=708) (N=2033) (N=604) (N=477) 

Panel A: Descriptive statistics 

CDS spread  Mean 118.971 129.326 189.916 148.862 117.856 410.073 0.034 0.052 -0.053 0.051 0.055 -0.128 

  Median 107.051 128.355 147.738 139.450 118.388 422.290 0.000 0.000 0.000 0.000 0.000 -0.011 

  Std. Dev. 48.682 23.142 82.845 50.622 24.654 50.486 3.736 3.080 1.709 3.092 3.297 0.573 

  ADF test -2.59* -2.40 -2.19 -2.57* -1.89 5.35 -30.75*** -29.38*** -23.60*** -20.94*** -24.33*** -4.20*** 

Bond spread  Mean 193.602 205.503 270.971 242.240 152.819 150.093 0.232 0.009 -0.073 0.073 -0.040 0.041 

(Asset-swap spread)  Median 186.600 191.700 236.900 214.300 154.581 151.900 0.000 0.000 -0.057 0.000 -0.114 0.207 

  Std. Dev. 71.026 41.457 84.301 94.160 24.116 22.092 7.832 3.263 3.484 4.251 2.315 1.939 

  ADF test -1.97 -1.88 -1.99 -1.69 -2.24 -1.57 -15.15*** -29.26*** -32.05*** -40.69*** -28.19*** -26.67*** 

Bond spread  Mean 195.888 209.111 276.772 245.318 157.935 159.585 0.186 0.031 -0.065 0.054 -0.040 0.043 

(Z-spread)  Median 189.800 196.300 239.225 219.400 160.800 161.048 0.000 0.000 -0.049 -0.036 -0.081 0.196 

  Std. Dev. 72.072 42.690 89.997 96.213 25.818 25.518 7.900 3.478 3.573 4.571 2.418 2.025 

  ADF test -1.64 -1.97 -2.13 -2.39 -2.32 -1.48 -7.09*** -28.82*** -34.25*** -30.82*** -28.25*** -26.32*** 

CDS slope  Mean 99.782 116.601 100.294 96.545 53.356 117.928 na na na na na na 

  Median 102.990 118.905 91.400 101.450 61.570 115.470 na na na na na na 

  Std. Dev. 24.800 12.385 21.446 24.854 47.929 27.933 na na na na na na 

  ADF test -25.17*** -18.49*** -13.74*** -20.05*** -17.26*** -15.18*** na na na na na na 

Bond slope  Mean 16.335 16.907 0.043 6.763 10.895 0.021 na na na na na na 

(Asset-swap slope)  Median 13.500 9.300 0.003 0.102 0.295 0.004 na na na na na na 

  Std. Dev. 33.273 35.783 0.715 18.327 18.920 0.018 na na na na na na 

  ADF test -9.34*** -8.12*** -10.36*** -7.25*** -11.59*** -13.87*** na na na na na na 

Stock price  Mean 303.389 66.672 27.176 55.072 196.303 20.650 0.039 -0.012 0.187 0.038 0.048 -0.027 

  Median 319.000 67.250 25.750 55.000 192.250 20.400 0.000 0.000 0.000 0.000 0.000 0.000 

  Std. Dev. 58.004 7.111 8.940 13.758 22.690 2.578 1.916 1.738 2.853 2.328 1.704 1.911 

  ADF test -1.97 -2.40 -1.98 -1.95 -1.57 -2.13 -47.97*** -29.85*** -26.43*** -45.22*** -18.72*** -21.60*** 
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Table 2: Descriptive statistics, correlations and cointegration tests among the 5-year CDS and bond spreads and stock prices (continued) 

 
  Level Percentage change 

  PTT 

 
PTTGC PTTAR TOP KBANK KTB PTT 

 
PTTGC PTTAR TOP KBANK KTB 

  (N=2347) (N=903) (N=709) (N=2034) (N=605) (N=478) (N=2346) (N=902) (N=708) (N=2033) (N=604) (N=477) 

Panel B: Correlations 

CDS and asset-swap spreads 0.713 0.461 0.815 0.810 0.556 0.526 na na na na na na 

CDS and Z-spreads 0.648 0.363 0.799 0.491 0.521 0.515 na na na na na na 

Panel C: Number of cointegrating vectors among CDS, bond and stock 

None 25.17 18.49 17.36 26.11 20.09 19.22 na na na na na na 

At most 1 10.38 9.11 7.18 11.86 5.67 8.00 na na na na na na 

At most 2 2.79 3.99 2.78 2.82 1.61 0.12 na na na na na na 

Notes: This table reports descriptive statistics, correlations and cointegration tests. The CDS and bond spreads are based on the 5-year maturity. The CDS and bond slopes are 

measured as the difference between 10-year and 6-month maturities. Two proxies for the bond spreads (i.e., asset-swap spreads and Z-spreads) are considered. The 

Augmented Dickey-Fuller (ADF) is used to test for unit root. Johansen’s multiple-trace test method is applied for cointegration tests. *, **, *** indicate significance at the 10, 

5 and 1 percent level, respectively. 
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Table 3: Determinants of the slope of the term structure of CDS and bond spreads 

 
Explanatory variables CDS slope Bond slope 

 Model 1 

 
Model 2 Model 3 Model 4 

     

Probability of default (PD) 1.784** 1.762** 0.758* 0.683* 

 (2.36) (2.28) (1.92) (1.86) 

Risk-free rate (RF) -7.294* -7.178* -1.376** -1.382** 

 (-1.82) (-1.79) (-2.26) (-2.31) 

Squared risk-free rate (RF
2
) - 0.923 - 0.479 

  (1.570)  (0.92) 

Slope of Treasury yield curve (RFslope) -3.294** -3.301** -4.312** -4.493** 

 (-2.45) (-2.37) (-2.19) (-2.28) 

Stock market return (SET) -0.526 -0.601 -0.342 -0.328 

 (-0.95) (-1.21) (-0.51) (-0.65) 

Volatility of individual stock return (VOL) 1.013** 1.116** 0.814* 0.802* 

 (1.98) (2.02) (1.82) (1.77) 

Firm-fixed effects Yes Yes Yes Yes 

     

Adj. R-squared 11.07% 11.25% 8.07% 8.54% 

     

Notes: This table reports the estimation results of panel regressions with firm-fixed effects in equation (1). The 

dependent variable is the CDS slope in Models 1 and 2 and the bond slope in Models 3 and 4. The CDS and 

bond slopes are defined as the difference between 10-year and 6-month maturities. The CDS probability of 

default (PD) is a proxy for firm leverage. The risk-free rate (RF) is measured by the 10-year constant maturity 

Treasury yield. The squared term of the risk-free rate (RF
2
) allows for the non-linearity between the slope of 

credit spreads and the risk-free rate. The slope of the Treasury yield curve (RFslope) is defined as the difference 

between 10-year and 6-month constant maturity Treasury yields. The stock market return (SET) is used as a 

proxy for the overall state of the economy. The volatility of stock return (VOL) is estimated by the GARCH (1, 1) 

model. The robust t-statistics is reported in the parentheses. *, **, *** indicate significance at the 10, 5 and 1 

percent level, respectively. 
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Table 4: Descriptive statistics of the CDS-bond basis 

 
Maturities Descriptive PTT 

 
PTTGC PTTAR TOP KBANK KTB 

 statistics       

6-month Negative basis  99.5% 99.2% 100.0% 99.9% 100.0% 0.0% 

 Mean -137.555 -159.338 -163.069 -168.182 -94.833 178.153 

   (-118.82***) (-104.40***) (-81.96***) (-108.38***) (-70.40***) (141.62***) 

 Median -130.650 -156.055 -164.650 -148.005 -86.359 187.881 

  (41.17***) (26.01***) (23.07***) (39.00***) (21.31***) (18.94***) 

1-year Negative basis  99.4% 99.1% 100.0% 99.9% 100.0% 0.0% 

 Mean -132.096 -152.216 -163.031 -165.883 -91.743 181.331 

   (-113.39***) (-99.23***) (-82.05***) (-104.79***) (-71.09***) (143.75***) 

 Median -126.653 -149.610 -164.650 -144.710 -83.720 191.019 

  (41.47***) (26.00***) (23.06***) (39.00***) (21.31***) (18.94***) 

2-year Negative basis  99.4% 100.0% 100.0% 99.9% 100.0% 0.0% 

 Mean -118.708 -144.275 -144.226 -150.374 -80.616 199.488 

   (-112.53***) (-101.92***) (-73.69***) (-94.98***) (-72.36***) (141.54***) 

 Median -110.558 -138.375 -147.825 -128.890 -76.350 206.929 

  (41.25***) (26.02***) (23.07***) (38.99***) (21.31***) (18.94***) 

3-year Negative basis  99.0% 100.0% 99.3% 99.9% 100.0% 0.0% 

 Mean -106.941 -117.934 -126.328 -134.040 -67.116 219.064 

   (-83.00***) (-75.48***) (-64.60***) (-83.73***) (-69.80***) (136.33***) 

 Median -96.500 -110.635 -130.800 -112.300 -62.620 227.887 

  (41.20***) (26.02***) (23.06***) (38.96***) (23.31***) (18.94***) 

4-year Negative basis  98.7% 99.9% 98.3% 99.8% 99.8% 0.0% 

 Mean -88.860 -95.465 -103.695 -113.063 -49.453 237.634 

   (-67.91***) (-60.78***) (-52.97***) (-77.12***) (-55.26***) (134.45***) 

 Median -78.700 -87.080 -111.257 -94.120 -44.008 248.540 

  (40.96***) (26.02***) (25.94***) (39.06***) (21.31***) (18.94***) 

5-year Negative basis  97.7% 99.9% 92.2% 98.6% 98.0% 0.0% 

 Mean -74.632 -76.178 -81.055 -93.378 -34.963 259.980 

   (-66.71***) (-57.96***) (-40.66***) (-69.18***) (-35.99***) (130.71***) 

 Median -67.210 -69.090 -91.058 -78.400 -30.580 271.881 

  (40.84***) (26.02***) (22.22***) (38.99***) (21.18***) (18.92***) 

7-year Negative basis  96.4% 100.0% 89.0% 99.9% 78.7% 0.0% 

 Mean -64.949 -67.888 -71.063 -85.678 -20.749 282.482 

   (-60.26***) (-62.11***) (-35.70***) (-64.05***) (-16.35***) (128.95***) 

 Median -53.605 -61.365 -81.006 -69.225 -16.320 292.046 

  (40.47***) (26.02***) (21.53***) (39.98***) (14.27***) (18.94***) 

10-year Negative basis  81.6% 100.0% 86.0% 97.0% 66.0% 0.0% 

 Mean -52.303 -59.644 -64.106 -76.173 -11.734 297.156 

   (-47.32***) (-55.45***) (-31.78***) (-56.25***) (-7.81***) (127.65***) 

 Median -40.587 -50.882 -73.400 -59.912 -6.743 307.353 

  (36.27***) (26.02***) (20.63***) (38.87***) (6.93***) (18.94***) 

Notes: This table reports descriptive statistics of the CDS-bond basis over the entire spectrum of credit curve 

ranging from 6 months to 10 years. The percentage of negative CDS-bond basis is reported. The null of mean and 

median hypothesis is tested against zero. The t-statistic is reported for the mean test. The Wilcoxon signed rank 

test statistic is reported for the median test. *, **, *** indicate significance at the 10, 5 and 1 percent level, 

respectively. 
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Table 5: The tri-variate VAR model using the 5-year maturity of credit curve 

 
Firms STK equation CDS equation BSP equation 

 Coefficient z-stat Coefficient z-stat Coefficient z-stat 

PTT 

STK (-1) -0.0027  -0.13 -0.2552 *** -6.17 0.0962  1.24 

STK (-2) 0.0057  0.27 0.0676  1.63 0.0433  0.56 

STK (-3) -0.0770 *** -3.61 0.0830 ** 2.00 0.1637 ** 2.10 

CDS (-1) -0.0070  -0.63 0.0276  1.29 0.0655  1.63 

CDS (-2) -0.0607 *** -5.53 0.0825 *** 3.86 -0.0380  -0.95 

CDS (-3) -0.0399 *** -3.65 0.0108  0.51 0.0755 * 1.89 

BSP (-1) -0.0084  -1.53 0.0323 *** 3.02 -0.3833 *** -19.12 

BSP (-2) -0.0091  -1.55 0.0081  0.71 -0.1401 *** -6.55 

BSP (-3) -0.0098 * -1.77 0.0220 *** 2.06 0.2373 *** 11.81 

Constant 0.0530  1.35 0.0162  0.21 0.2830 ** 1.98 

R-squared 0.0251 0.0036 0.2265 

 Granger causality Chi
2
 (3) Granger causality Chi

2
 (3) Granger causality Chi

2
 (3) 

 CDSSTK 45.5*** STKCDS 44.7*** STKBSP 6.3 

 BSPSTK 4.7 BSPCDS 12.3*** CDSBSP 7.3* 

PTTGC 

STK (-1) 0.0073  0.22 -0.2427 *** -4.11 0.0209  0.35 

STK (-2) -0.0496  -1.45 -0.0595  -1.00 -0.0245 

 
 -0.41 

CDS (-1) 0.0079  0.37 -0.1197 *** -3.18 0.0394  1.05 

CDS (-2) 0.0039  0.18 0.0616 

0.034 

0 

 1.64 0.0438  1.17 

BSP (-1) 0.0043  0.23 0.0337  1.03 -0.3899  -11.86 

BSP (-2) 0.0124  0.66 0.0480  1.46 -0.1842  -5.60 

Constant -0.0120  -0.21 

 
0.0450  0.45 

 
0.0131  0.13 

 R-squared 0.0035 0.0033 0.1394 

 Granger causality Chi
2
 (2) Granger causality Chi

2
 (2) Granger causality Chi

2
 (2) 

 CDSSTK 0.2 STKCDS 17.8*** STKBSP 0.3 

 BSPSTK 0.4 BSPCDS 2.5 CDSBSP 2.2 

PTTAR 

STK (-1) -0.0036  -0.09 -0.0971 *** -4.37 0.0180  0.39 

STK (-2) -0.0521  -1.35 0.0086  0.38 0.0810 * 1.75 

CDS (-1) -0.0814  -1.26 0.0871 ** 2.30 -0.0752  -0.97 

CDS (-2) -0.0889  -1.39 0.0929 ** 2.49 0.0677  0.88 

BSP (-1) 0.0021  0.07 0.0023  0.13 -0.1976 *** -5.27 

BSP (-2) 0.0425  1.36 -0.0258  -1.41 -0.0570  -1.52 

Constant 0.1922 * 1.79 -0.0262  -0.42 -0.1106  -0.86 

R-squared 0.0095 0.0522 0.0449 

 Granger causality Chi
2
 (2) Granger causality Chi

2
 (2) Granger causality Chi

2
 (2) 

 CDSSTK 3.9 STKCDS 19.4*** STKBSP 3.2 

 BSPSTK 1.9 BSPCDS 2.2 CDSBSP 1.6 
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Table 5: The tri-variate VAR model using the 5-year maturity of credit curve (continued) 

 
Firms STK equation CDS equation BSP equation 

 Coefficient z-stat Coefficient z-stat Coefficient z-stat 

TOP 

STK (-1) -0.0176  -0.78 -0.1485 *** -4.97 -0.0030  -0.07 

STK (-2) -0.0072  -0.32 0.0845 *** 2.81 0.0277  0.68 

STK (-3) -0.0494 ** -2.17 0.0366  1.22 -0.0095  -0.23 

STK (-4) -0.0415 * -1.84 0.0408  1.37 -0.0510  -1.27 

STK (-5) -0.0244  -1.08 -0.0148  -0.49 -0.0869 ** -2.16 

CDS (-1) 0.0027  0.16 0.0568 ** 2.51 0.0726 ** 2.38 

CDS (-2) -0.1017 *** -5.93 0.1143 *** 5.05 0.0979 *** 3.20 

CDS (-3) -0.0535 *** -3.08 0.0289  1.26 0.0624 ** 2.02 

CDS (-4) -0.0491 *** -2.83 0.0041  0.18 0.0394  1.27 

CDS (-5) 0.0048  0.28 -0.0716 *** -3.15 0.0678 ** 2.21 

BSP (-1) 0.0039  0.31 0.0118  0.71 -0.2527 *** -11.34 

BSP (-2) 0.0095  0.74 0.0198  1.16 -0.1977 *** -8.63 

BSP (-3) -0.0297 ** -2.28 0.0227  1.32 -0.0772 *** -3.32 

BSP (-4) -0.0007  -0.05 0.0117  0.69 -0.0588 ** -2.59 

BSP (-5) -0.0052  -0.42 -0.0282 * -1.71 -0.0229  -1.03 

Constant 0.0558  1.10 0.0384  0.57 0.1070  1.18 

R-squared 0.0348 0.0449 0.0840 

 Granger causality Chi
2
 (5) Granger causality Chi

2
 (5) Granger causality Chi

2
 (5) 

 CDSSTK 58.4*** STKCDS 37.8*** STKBSP 6.8 

 BSPSTK 7.6 BSPCDS 7.0 CDSBSP 30.9*** 

KBANK 

STK (-1) 0.0582  1.38 -0.2084 ** -2.54 0.0664  1.17 

STK (-2) -0.1196 *** -2.86 -0.1077  -1.32 -0.0575  -1.02 

STK (-3) -0.0856 ** -2.05 -0.0374  -0.46 -0.0246  -0.44 

CDS (-1) -0.0337  -1.57 -0.0263  -0.63 0.0913 *** 3.16 

CDS (-2) -0.0247  -1.14 -0.0500  -1.19 0.0599 ** 2.06 

CDS (-3) 0.0107  0.50 -0.0760 * -1.81 -0.0010  -0.04 

BSP (-1) -0.1006 *** -3.33 0.1404 ** 2.38 -0.1571 *** -3.86 

BSP (-2) 0.0350  1.14 -0.0374  -0.63 0.0358  0.87 

BSP (-3) 0.0032  0.11 0.1162 ** 1.98 0.1103 *** 2.73 

Constant 0.0565  0.83 

 
0.0789  0.60 

 
-0.0581  -0.64 

 R-squared 0.0544 0.0357 0.0645 

 Granger causality Chi
2
 (3) Granger causality Chi

2
 (3) Granger causality Chi

2
 (3) 

 CDSSTK 4.0 STKCDS 8.5** STKBSP 2.7 

 BSPSTK 14.1*** BSPCDS 11.6*** CDSBSP 13.7*** 
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Table 5: The tri-variate VAR model using the 5-year maturity of credit curve (continued) 

 
Firms STK equation CDS equation BSP equation 

 Coefficient z-stat Coefficient z-stat Coefficient z-stat 

KTB 

STK (-1) 0.0090  0.20 -0.0395 *** -3.28 -0.0383  -0.85 

STK (-2) -0.0723  -1.55 0.0020  0.16 -0.0116  -0.25 

STK (-3) 0.0100  0.21 0.0030  0.25 -0.1843 *** -4.01 

STK (-4) -0.0005  -0.01 0.0341 *** 2.78 -0.0035  -0.07 

STK (-5) 0.0935 ** 1.99 0.0026  0.22 0.0063  0.14 

CDS (-1) 0.0522  0.29 0.2580 *** 5.59 0.3790 ** 2.18 

CDS (-2) 0.1699  0.94 0.0945 ** 2.00 0.1421  0.80 

CDS (-3) -0.3043 * -1.69 0.1654 *** 3.53 -0.2634  -1.49 

CDS (-4) -0.0907  -0.50 0.0806 * 1.70 -0.2288  -1.28 

CDS (-5) 0.1581  0.90 0.1254 *** 2.74 -0.1169  -0.68 

BSP (-1) -0.0436  -0.94 0.0089  0.73 -0.2175 *** -4.74 

BSP (-2) 0.0042  0.09 0.0144  1.16 0.0224  0.48 

BSP (-3) 0.0339  0.73 0.0017  0.14 0.0392  0.86 

BSP (-4) -0.0136  -0.30 -0.0241 ** -2.00 -0.0208  -0.46 

BSP (-5) -0.0823 * -1.82 0.0053  0.45 0.0981 ** 2.20 

Constant -0.0097  -0.11 

 
-0.0415 * -1.77 

 
0.0273  0.31 

 R-squared 0.0362 0.2929 0.1111 

 Granger causality Chi
2
 (5) Granger causality Chi

2
 (5) Granger causality Chi

2
 (5) 

 CDSSTK 4.3 STKCDS 18.2*** STKBSP 16.7*** 

 BSPSTK 4.5 BSPCDS 6.3 CDSBSP 9.4* 

Notes: This table reports the estimations of the tri-variate VAR model in equation (2) using CDS return (CDS), 

bond return (BSP) and stock return (STK). The CDS and bond returns are based on the 5-year maturity. The 

appropriate lag length of the VAR model is selected by the most common lag length suggested by several criteria 

including likelihood ratio (LR), final prediction error (FPE), Akaike information criterion (AIC), Hannan-Quinn 

information criterion (HQIC) and Schwarz Bayesian information criterion (SBIC). The Granger causality test is 

performed by testing the join null hypothesis using the Chi
2
 framework with the degree of freedom equal to the 

number of optimal lag length. *, **, *** indicate significance at the 10, 5 and 1 percent level, respectively. 
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Table 6: Comparison of the stock and CDS bid-ask spreads 

 
Bid-ask spreads Firms 

 PTT PTTGC PTTAR TOP KBANK KTB 

Stock 0.32% 0.39% 0.65% 0.45% 0.36% 0.56% 

CDS 8.86% 10.63% 15.18% 12.51% 9.26% 13.57% 

Notes: This table presents the medians of stock and CDS bid-ask spreads as proxies for the liquidity in stock and 

CDS markets, respectively. The bid-ask spread is defined as the difference between the bid and ask prices relative 

to their average: (Ask price – Bid price)/(Ask price + Bid price)/2. 
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Table 7: Granger causality tests of the quint-variate VAR model  
 

Firms Lags STK equation CDS equation BSP equation CLO equation BLO equation 

  GC test Chi
2
 GC test Chi

2
 GC test Chi

2
 GC test Chi

2
 GC test Chi

2
 

PTT 3 CDSSTK 22.7*** STKCDS 46.5*** STKBSP 6.4* STKCLO 36.6*** STKBLO 4.0 

  BSPSTK 5.1 BSPCDS 12.3*** CDSBSP 9.5** CDSCLO 95.2*** CDSBLO 4.2 

  CLOSTK 15.6*** CLOCDS 10.9** CLOBSP 3.2 BSPCLO 3.9 BSPBLO 2.2 

  BLOSTK 4.4 BLOCDS 3.1 BLOBSP 10.0** BLOCLO 1.2 CLOBLO 1.4 

PTTGC 2 CDSSTK 0.1 STKCDS 8.6** STKBSP 0.4 STKCLO 2.1 STKBLO 2.2 

  BSPSTK 0.5 BSPCDS 2.4 CDSBSP 2.6 CDSCLO 12.7*** CDSBLO 0.1 

  CLOSTK 1.2 CLOCDS 26.1*** CLOBSP 0.4 BSPCLO 0.5 BSPBLO 0.6 

  BLOSTK 1.2 BLOCDS 2.1 BLOBSP 32.9*** BLOCLO 1.4 CLOBLO 0.9 

PTTAR 2 CDSSTK 2.5 STKCDS 20.1*** STKBSP 3.2 STKCLO 15.0*** STKBLO 4.5 

  BSPSTK 1.9 BSPCDS 2.1 CDSBSP 0.9 CDSCLO 34.2*** CDSBLO 7.2** 

  CLOSTK 1.7 CLOCDS 10.0*** CLOBSP 0.9 BSPCLO 2.7 BSPBLO 2.2 

  BLOSTK 4.3 BLOCDS 1.6 BLOBSP 7.3** BLOCLO 0.4 CLOBLO 11.8*** 

TOP 5 CDSSTK 14.6** STKCDS 37.1*** STKBSP 6.4 STKCLO 45.8*** STKBLO 6.2 

  BSPSTK 7.8 BSPCDS 6.8 CDSBSP 13.5** CDSCLO 83.7*** CDSBLO 2.5 

  CLOSTK 6.2 CLOCDS 17.3*** CLOBSP 4.6 BSPCLO 2.9 BSPBLO 17.7*** 

  BLOSTK 4.5 BLOCDS 0.9 BLOBSP 36.2*** BLOCLO 0.7 CLOBLO 2.4 

KBANK 3 CDSSTK 5.1 STKCDS 8.1** STKBSP 3.3 STKCLO 0.2 STKBLO 0.9 

  BSPSTK 14.0*** BSPCDS 11.8*** CDSBSP 16.3*** CDSCLO 4.4 CDSBLO 1.3 

  CLOSTK 1.1 CLOCDS 26.9*** CLOBSP 2.8 BSPCLO 1.4 BSPBLO 0.9 

  BLOSTK 0.6 BLOCDS 0.7 BLOBSP 15.9*** BLOCLO 1.9 CLOBLO 9.4** 

KTB 5 CDSSTK 4.2 STKCDS 17.4*** STKBSP 7.3 STKCLO 7.5 STKBLO 4.4 

  BSPSTK 4.6 BSPCDS 11.0* CDSBSP 9.2 CDSCLO 1.3 CDSBLO 15.5*** 

  CLOSTK 0.8 CLOCDS 12.7** CLOBSP 1.2 BSPCLO 0.8 BSPBLO 3.2 

  BLOSTK 2.6 BLOCDS 3.2 BLOBSP 19.7*** BLOCLO 1.7 CLOBLO 0.4 

Notes: This table reports Granger causality (GC) tests of the quint-variate VAR model using CDS returns (CDS), bond returns (BSP), stock returns (STK), CDS slopes (CLO) and 

bond slopes (BLO). The returns of CDS and bond are computed using the 5-year maturity. The slopes of CDS and bond are measured as the difference between 10-year and 6-month 

maturities. The appropriate lag length of the VAR model is selected by the most common lag length suggested by several criteria including likelihood ratio (LR), final prediction error 

(FPE), Akaike information criterion (AIC), Hannan-Quinn information criterion (HQIC) and Schwarz Bayesian information criterion (SBIC). The Granger causality test is performed 

by testing the join null hypothesis using the Chi
2
 framework with the degree of freedom equal to the number of optimal lag length. *, **, *** indicate significance at the 10, 5 and 1 

percent level, respectively.
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Table 8: The PVAR model using the entire term structure of credit spreads 

 
Firms STK equation CDS equation BSP equation 

 Coefficient z-stat Coefficient z-stat Coefficient z-stat 

PTT 

STK (-1) 0.0012  0.12 -0.2988 *** -11.15 0.4696 ** 2.49 

STK (-2) 0.0173 * 1.74 0.0893 *** 3.39 0.1668 * 1.95 

STK (-3) -0.0549 *** -5.49 0.0682 ** 2.54 0.3977 * 1.81 

STK (-4) -0.0353 *** -3.65 -0.0290  -1.10 0.1875 * 1.69 

STK (-5) -0.0404 *** -4.33 -0.0521 ** -2.25 -0.1399 * -1.82 

CDS (-1) -0.0071 ** -2.53 0.0135  0.92 -0.0665  -0.96 

CDS (-2) -0.0286 *** -7.99 0.0683 *** 3.32 0.0007  0.03 

CDS (-3) -0.0158 *** -4.08 -0.0104  -0.77 0.5496 ** 2.06 

CDS (-4) -0.0134 *** -3.99 -0.0298  -1.19 -0.1217 * -1.68 

CDS (-5) 0.0003  0.09 -0.0068  -0.53 -0.0918 * -1.88 

BSP (-1) 0.0002 *** 3.48 -0.0009 ** -2.13 -0.0221  -1.46 

BSP (-2) -0.0002 *** -5.36 0.0011 *** 4.01 -0.0009  -1.27 

BSP (-3) 0.0004 *** 9.63 -0.0013 *** -3.14 -0.0030 ** -2.33 

BSP (-4) -0.0003 *** -7.14 -0.0013 *** -4.76 0.0031 *** 3.73 

BSP (-5) -0.0004 *** -11.25 -0.0013 *** -4.41 0.0001  0.03 

 Granger causality Chi
2
 (5) Granger causality Chi

2
 (5) Granger causality Chi

2
 (5) 

 CDSSTK 85.9*** STKCDS 167.0*** STKBSP 10.6* 

 BSPSTK 308.6*** BSPCDS 73.9*** CDSBSP 13.2** 

PTTGC 

STK (-1) 0.0047  0.38 -0.2522 *** -4.36 0.0563 * 1.76 

STK (-2) -0.0533 *** -4.28 -0.1509 ** -2.12 -0.0936 *** -2.87 

STK (-3) -0.0147  -1.17 0.0238  0.41 0.1391 *** 4.16 

STK (-4) -0.0482 *** -4.06 -0.0112  -0.17 -0.1155 *** -3.44 

CDS (-1) -0.0013  -0.59 -0.1485 *** -4.90 0.0803 *** 2.78 

CDS (-2) -0.0039  -1.56 -0.0530  -1.29 0.0494 *** 2.81 

CDS (-3) -0.0011  -0.50 -0.0334  -1.24 0.0031  0.29 

CDS (-4) 0.0026  1.12 -0.0088  -0.23 0.0060  0.62 

BSP (-1) 0.0000  -0.03 -0.0422  -1.05 -0.0752  -0.46 

BSP (-2) 0.0013  0.68 0.0239  0.77 -0.0841  -0.77 

BSP (-3) 0.0049 ** 2.32 0.0026  0.09 -0.0553  -0.77 

BSP (-4) -0.0038 ** -2.06 -0.0407  -1.06 -0.0662  -1.10 

 Granger causality Chi
2
 (4) Granger causality Chi

2
 (4) Granger causality Chi

2
 (4) 

 CDSSTK 4.5 STKCDS 23.3*** STKBSP 38.8*** 

 BSPSTK 10.2** BSPCDS 11.5** CDSBSP 12.8** 
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Table 8: The PVAR model using the entire term structure of credit spreads (continued) 

 
Firms STK equation CDS equation BSP equation 

 Coefficient z-stat Coefficient z-stat Coefficient z-stat 

PTTAR 

STK (-1) -0.0018  -0.12 -0.1008 *** -10.90 0.0225 * 1.73 

STK (-2) -0.0395 *** -3.09 -0.0128  -1.24 0.0760 *** 3.78 

STK (-3) -0.0185  -1.37 0.0156 ** 2.06 -0.0011  -0.08 

STK (-4) 0.0033  0.25 -0.0199 *** -2.68 -0.0091  -0.69 

STK (-5) 0.0644 *** 4.45 -0.0183 *** -3.01 -0.0123  -0.98 

CDS (-1) -0.0034  -0.13 0.0431  1.38 -0.0827 ** -2.40 

CDS (-2) -0.0652 ** -2.22 0.0785 *** 2.81 0.0526 *** 2.72 

CDS (-3) -0.1596 *** -6.52 0.0496 ** 2.07 0.0346 ** 2.51 

CDS (-4) -0.1036 *** -3.72 0.0347  1.42 -0.0090  -0.53 

CDS (-5) -0.0645 ** -2.37 -0.0188  -1.19 -0.0175  -1.03 

BSP (-1) 0.0024  0.28 0.0075 * 1.76 -0.2028 *** -5.26 

BSP (-2) 0.0286 *** 3.44 -0.0174 *** -3.80 -0.0723 *** -5.15 

BSP (-3) -0.0535 *** -5.23 0.0196 *** 4.52 -0.0708 *** -3.95 

BSP (-4) -0.0039  -0.45 0.0333 *** 7.75 -0.0315 *** -3.33 

BSP (-5) -0.0631 *** -5.51 0.0042  0.76 -0.0538 *** -5.57 

 Granger causality Chi
2
 (5) Granger causality Chi

2
 (5) Granger causality Chi

2
 (5) 

 CDSSTK 70.5*** STKCDS 139.7*** STKBSP 26.0*** 

 BSPSTK 78.0*** BSPCDS 99.6*** CDSBSP 15.5*** 

TOP 

STK (-1) -0.0135  -1.35 -0.1447 *** -8.43 0.0792 ** 2.15 

STK (-2) 0.0072  0.70 0.0609 *** 3.37 0.0021  0.06 

STK (-3) -0.0342 *** -3.72 0.0546 *** 3.49 0.1166 * 1.73 

STK (-4) -0.0359 *** -3.72 0.0260  1.59 -0.0063  -0.30 

STK (-5) -0.0239 *** -2.60 -0.0029  -0.20 -0.0193  -0.89 

CDS (-1) -0.0008  -0.11 -0.0008  -0.02 0.0163  1.48 

CDS (-2) -0.0620 *** -6.48 0.0765 *** 4.70 0.0541 *** 4.90 

CDS (-3) -0.0393 *** -4.87 0.0317 ** 2.20 0.0222 * 1.94 

CDS (-4) -0.0364 *** -4.58 -0.0060  -0.40 -0.0030  -0.33 

CDS (-5) -0.0031  -0.59 -0.0450 *** -2.77 0.0163  1.16 

BSP (-1) 0.0029 *** 2.60 0.0054 *** 2.91 0.1467  1.50 

BSP (-2) 0.0028 *** 2.69 0.0021  1.56 -0.0286 * -1.80 

BSP (-3) -0.0047 *** -2.98 0.0021  1.49 -0.0257 * -1.90 

BSP (-4) 0.0008  0.90 0.0033 *** 2.74 0.2472 *** 4.26 

BSP (-5) -0.0031 * -1.76 -0.0071 *** -3.48 0.0681  0.80 

 Granger causality Chi
2
 (5) Granger causality Chi

2
 (5) Granger causality Chi

2
 (5) 

 CDSSTK 84.3*** STKCDS 121.5*** STKBSP 10.8* 

 BSPSTK 22.2*** BSPCDS 30.9*** CDSBSP 33.9*** 
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Table 8: The PVAR model using the entire term structure of credit spreads (continued) 

 
Firms STK equation CDS equation BSP equation 

 Coefficient z-stat Coefficient z-stat Coefficient z-stat 

KBANK 

STK (-1) 0.0733 *** 5.17 -0.2509 *** -4.20 0.0849 *** 3.29 

STK (-2) -0.1111 *** -7.76 -0.1769 *** -3.17 -0.1053 *** -4.03 

STK (-3) -0.0721 *** -4.52 -0.0556  -0.91 -0.0078  -0.31 

CDS (-1) -0.0120 *** -3.35 -0.1610 *** -2.85 0.0200 *** 2.86 

CDS (-2) -0.0112 *** -3.49 -0.0671 ** -2.26 0.0243 * 1.86 

CDS (-3) 0.0052  1.42 -0.0251  -1.03 -0.0126  -1.52 

BSP (-1) -0.0440 *** -6.46 0.0559 *** 2.68 -0.0681 *** -3.67 

BSP (-2) 0.0123 * 1.93 -0.1450 *** -3.05 0.0146  1.25 

BSP (-3) -0.0026  -0.61 0.0315  1.16 0.0350 *** 2.84 

 Granger causality Chi
2
 (3) Granger causality Chi

2
 (3) Granger causality Chi

2
 (3) 

 CDSSTK 28.1*** STKCDS 25.4*** STKBSP 25.9*** 

 BSPSTK 45.6*** BSPCDS 22.8*** CDSBSP 9.0** 

KTB 

STK (-1) 0.0070  0.44 -0.0476 *** -8.59 -0.0427 *** -3.12 

STK (-2) -0.0829 *** -4.31 -0.0150 ** -2.06 -0.0168  -0.99 

STK (-3) 0.0045  0.19 -0.0066  -1.06 -0.1848 *** -8.38 

STK (-4) -0.0032  -0.19 0.0204 *** 3.19 0.0033  0.23 

STK (-5) 0.0902 *** 4.56 -0.0084  -1.34 0.0211  1.55 

CDS (-1) -0.0716  -0.79 0.0092  0.30 0.2131 ** 2.49 

CDS (-2) 0.0047  0.07 -0.0879 *** -2.96 0.1577 ** 2.21 

CDS (-3) -0.3136 *** -4.02 0.0156  0.65 -0.1807 *** -3.28 

CDS (-4) -0.1742 *** -2.76 -0.0772 *** -3.24 -0.1139  -1.43 

CDS (-5) 0.0481  0.75 -0.0412 * -1.73 -0.0591  -1.34 

BSP (-1) -0.0434 ** -2.56 0.0104 ** 2.05 -0.2068 *** -7.26 

BSP (-2) 0.0099  0.62 0.0193 *** 3.07 0.0248  1.25 

BSP (-3) 0.0383 *** 2.65 0.0192 *** 3.20 0.0364 ** 2.16 

BSP (-4) -0.0048  -0.30 0.0052  0.61 -0.0260  -1.20 

BSP (-5) -0.0757 *** -5.56 0.0023  0.31 0.0882 *** 4.16 

 Granger causality Chi
2
 (5) Granger causality Chi

2
 (5) Granger causality Chi

2
 (5) 

 CDSSTK 29.9*** STKCDS 102.0**

* 
STKBSP 83.2*** 

 BSPSTK 46.7*** BSPCDS 16.1*** CDSBSP 41.4*** 

Notes: This table reports the estimations of the panel VAR (PVAR) model with maturity-fixed effects. The CDS 

return (CDS), bond return (BSP) and stock return (STK) are used in the PVAR model. A panel data of each 

company includes the term structure of credit curve ranging from 6 months to 10 years. The Helmert 

transformation is used to remove panel-specific fixed effects. The appropriate lag length of the PVAR model is 

selected by the most common lag length suggested by several criteria including Hansen’s J statistics, the moment 

model Akaike information criterion (MAIC), the moment model Hannan-Quinn information criterion (MQIC) 

and the moment model Schwarz Bayesian information criterion (MBIC). The constant terms of the fixed-effects 

model are not reported. The Granger causality test is performed by testing the join null hypothesis using the Chi
2
 

framework with the degree of freedom equal to the number of optimal lag length. *, **, *** indicate significance 

at the 10, 5 and 1 percent level, respectively.  
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Figure 1: The term structure of CDS-bond basis 
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Notes: This figure plots the relationship between the median of CDS-bond basis (y-axis) in basis points and the 

maturity of the credit curve ranging from 6 months to 10 years (x-axis).
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Figure 2: Causal diagrams of Granger causality tests 

 
Firms Tri-variate VAR model  

using the 5-year credit 
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Notes: This figure displays causal diagrams among CDS return (CDS), bond return (BSP), stock return (STK), CDS slope 

(CLO) and bond slope (BLO). The CDS and bond slopes are measured as the difference between 10-year and 6-month 

maturities. The tri-variate VAR model is estimated using STK, CDS and BSP at the 5-year maturity of CDS and bond 

spreads. The quint-variate VAR model is estimated using STK, CDS, BSP, CLO and BLO at the 5-year maturity of CDS 

and bond spreads. The PVAR model is estimated using a whole spectrum of CDS and bond spreads ranging from 6 

months to 10 years. The 10%, 5% and 1% significance of the Granger causality test are presented by the dotted, dashed 

and solid lines, respectively. 
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Figure 3: Impulse response functions of the PVAR model 

 

 
Notes: This figure plots the PTT’s orthogonalized impulse responses derived from the PVAR model together with 95% 

confidence bands generated through Monte Carlo simulations with 200 repetitions. The effects of shocks to bond return 

(BSP), CDS return (CDS) and stock return (STK) are displayed in the top, middle and bottom rows, respectively. 
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