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Executive Summary 

 

By sing daily data from the Yen/dollar exchange rate from 8th of March 2005 till 4th of January 

2010, the author examines the lead-lag relationship between the Japanese and US credit default 

swap spreads. The results indicated that in calm none crises time periods there was no relation or 

Granger Causality effect from either the CDS spreads to the exchange rate or vice versa. In the 

financial crises period however, there were strong implications of information flow between the 

CDS spreads on to the exchange rate. There were signals that Japanese CDS spreads had a Granger 

Causing effect on the exchange rate. 

For the full period there were results of correlation between both CDS spreads to the exchange 

rate. When testing for the pre-crises and financial crises periods there were also results implying 

correlations but the results were stronger in the financial crises period then in the preceding one.  

The same correlation method confirmed possible spillover effects from the US CDS to the Japanese 

credit market. The contagion analysis was however limited due to limited theory and to keep 

within the scope of the thesis paper. 

Background information on the sovereign economies, especially for Japan was described. The 

information provided expressed the complex nature of Japans volatile economy and financial 

sector which is highly significant for the exchange rate and value of the Yen.  
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Introduction 

 

“Credit risk concerns almost all financial activities and by definition should be reflected in the 

market prices of different credit sensitive claims: credit default swaps, bonds, stocks, etc. These 

assets are traded in structurally different markets implying probable differences in relative speed 

with which respective markets respond to the changes in credit conditions1.” 

 

Although credit derivatives have been subject to much criticism, they are an integral part of the 

financial market. A change in credit risk for a sovereign borrower is often reflected in its sovereign 

CDS spread which acts as a direct measure of the credit worthiness of that particular country. If a 

country experiences increased risk, its currency should be affected by it as the reality of increasing 

risk becomes acknowledged. Around the same time as the 2007-2008 financial crises, the global 

currency market experienced some unusual turbulence which was caused by unusual trading 

activities in the U.S. Dollar/ Japanese Yen currency market. These activities contributed to massive 

Japanese Yen carry trades2. These carry trades are extremely sensitive to changes in the currency 

value and credit risk. 

This thesis paper analyses the empirical relationship between sovereign CDS spreads and the 

corresponding exchange rate for a time frame between early 2005 and 2010. This time is later 

divided in two periods, where the latest is subject to unveiling of the financial crises of 2007-2008, 

which afterwards proceeds into the global recession 2008 to present. The purpose of the division is 

to examine the information flow between the CDS spreads in calm periods and in volatile crises 

periods. The author believes that the CDS spreads move before the exchange rate thus helps 

predict the currency value, as when a country experiences a decline due to investments taking 

flight to a safer market, should the credit risk be perceived to spiral. 

 

 

 
                                                      
1
  See Forte & Lidija (2008) page 2 

2
 See Connor(2008) page 23 
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Purpose 

The purpose of proving the correlation between CDS and currency values is to enable investors and 

researches forecast currency movements, hedging currency exposures, speculation and economic 

policy analysis (Zhang, Yau og Fung 2009). 

These considerations and the current global crises lead to questions about the relation between 

sovereign CDS and currency prices, more specifically how CDS influence currency prices. 

Problem 

The question this thesis seeks to answer is the follow main and sub questions: 

 

The question this thesis seeks to answer is the follow main and sub questions: 

 How are the sovereign CDS spreads and exchange rate correlated? 

 What is the information flow between the sovereign CDS market and exchange rate? 

o How do sovereign CDS spreads influence the exchange rate? 

o How does the exchange rate influence the sovereign CDS spreads? 

o To what extend are the results influenced by: 

 Control variables? 

 Economic conditions? 

 Possibility of contagion and spillover effects? 

 

Delimitation 

Initially the author proposed to do the thesis paper analysis on sovereign EURO CDS spreads, 

hence testing the relation on the EUR/Dollar exchange rate. However, as there are several 

countries involved in the EUR then the amount of CDS spreads in consideration could prove 

problematic. The amount of data fit in one analysis could prove problematic. Thus the data 

selection was decided to be just on two countries. 

Furthermore the author decided to analyze the information as a whole rather considering specific 

events.  Such events could be governments trying to adjust the currency for example. 
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Another econometric problem was that the author had the intention have even more observations 

in the regressions. However, the full period selected already contained over a thousand 

observations, much more would likely lead to autocorrelation. 

Finally, this thesis paper has had little related literature, in particular with sovereign CDS spreads 

its relation to exchange rates. 

Credit Default Swaps 

Credit defaults swaps (CDS) allow the contracting partners to either trade or hedge the risk of an 

underlying default. There are two types, corporate (corporate CDS) or sovereign (sovereign CDS) 

type borrower. When starting a contract there are two sides, one being the protection buyer, who 

pays an annual premium until a pre-determined event occurs or until the contract occurs. The 

other side, the protection seller in return undertakes the financial loss should security default or 

reference borrower become broke. 

A CDS premium is calculated to cover the expected loss of the reference entity. There are two main 

parameters which determine the loss and thereby the premium. 

 

The probability rate of default (PD) and the recovery rate (RR) 

CDS premium = PD*(1-RR) 

 

When assuming a recovery rate, 1% default probability translates into a 100 basis points annual 

premium. Despite the annual basis, the premium is usually paid quarterly.  

 A CDS contract is in effect a close resemble to an insurance policy with one side taking a risk and 

the other side paying a premium. The diagram below recaps the mutual payment obligations 

(Weistoffer 2009). 
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Figure 1. (Weistoffer 2009) 

A significant part of a CDS is the “insured event” which in case of the CDS contract conditions are 

certain credit events such as: 

 Bankruptcy: Corporate only 

 Obligation acceleration: obligation goes due and payable before its normal 

expiration. 

 Obligation default: a technical default, such as violation of a bond covenant. 

 Failure to pay: Failure of the reference to make any outstanding payments. 

 Repudiation/Moratorium: provides compensation after specified actions of a 

government  

 Restructuring: Reduction and renegotiation of delinquent debts in order to improve 

or reinstate liquidity.   

Should the CDS get triggered then the protection seller has the obligation to settle the contract 

which is to pay the protection buyer the experienced loss depending on the settlement. The 

settlement of a CDS happens at the end of its lifespan and those contracts that are settled where 

the credit event triggers a reimbursement, the others just perish.  

As mentioned before, a CSD contract has two sides, that is a buyer and a seller that agree on an 

amount upfront. If a physical settlement has been agreed then the protection buyer has to provide 

the underlying bond in exchange for compensation. Cash settlement is the most common; if that is 

agreed then the protection buyer receives the difference between the bond value at the time of 

settlement and the bonds nominal value (Weistoffer 2009). 
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CDS’s in practice 

In risk management 

 

When a borrower who may be sound and promising is denied a loan from a bank, it may be 

because he already has a loan. If the bank appoints the borrower another loan it is entitled to 

increased concentration risk, meaning that the bank is investing too heavily in one client. With CDS 

however, the credit institution is able to grant the loan and protect itself. The risk is hedged over to 

a third party, often another bank, which will take the risk without being directly involved with the 

borrower. 

The practical elements that the CDS’s give, in contrast to traditional portfolio diversification, asset 

securing etc., is that there are no requirements to adjust or change the underlying portfolio. Both 

parts act independently efficiently and at a low cost (Weistoffer 2009). In addition, the protection 

buyer can use the CDS to “free regulatory capital. By buying CDS protection, credit risk of the 

reference entity is replaced by the risk of the CDS counterparty failing. If this means a true 

reduction in risk exposure, less capital will be committed to the loan, which in turn frees capital for 

other productive investments”3. 

As trading instruments 

So far the theory and practice of CDSs have been to enter or establish contracts, however a 

contract is not mandatory. CDSs may also be used as trading instruments where traders try to 

make use of mispricing between different asset classes. They may also use it to take up open 

positions, should they believe the market is in process of developing in a particular direction. Also, 

sellers of the protection are gaining access to the credit market with ease to financial transactions. 

 

By using CDSs, they do not have to pre-fund their exposure (except for the posting of collateral) 

and do not bear interest rate risk generally associated with the purchase of bonds or the extension 

of loans (Weistoffer 2009). 

                                                      
3
 See Weistoffer (2009) page 8 
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Spreads as a measure of credit risk 

One would presume that the ideal would be for CDS spreads and risk premium in the bond market 

to follow each other, due to the integration of both markets via the possibility of arbitrage. In 

practice, the two indicators reveal differences, often due to other factors. Although bonds are 

affected by credit risk, they are also subject to interest rate and liquidity risk. CDSs are no different, 

as they are not just translated directly into default risk probabilities. There are uncertainties 

regarding recovery values as there might be possible pitfalls. With that being stated however, 

several sources state that CDSs are great indicators of market distress. Studies find that CDS 

spreads lead signals that are derived from the bond markets and that CDS trading tends to 

continue in distress periods. In times like these, liquidity in the bond markets can be rigorously 

limited. Therefore, CDS spreads have been acknowledged as an effective distress indicator such as 

a financial crisis. In fact, rating agencies use information from the CDS spreads, along with banks, 

supervisors and international organizations (Weistoffer 2009). 

Sovereign Credit Default Swaps 

Sovereign CDS contracts are the ideal tool as a measure of credit risk. It windows into an overlook 

point in which investors view risk-neutral probabilities of major credit events effecting on 

sovereign issuers and their risk-neutral losses in the event of “restructuring or repudiation of 

external debts”. 

Sovereign CDS contracts are, unlike sovereign bonds, designed without complex guarantees or 

embedded options. The trading activity is much more liquid than most of the underlying bonds. In 

contrast to the corporate CDS market, where trading is largely reduced although not completely to 

five year maturity contract, sovereign CDS contracts vary in scale from one year to thirty year 

maturity.  

The sovereign CDS shares most of its features with the corporate CDS contracts. The contract for 

the default protection buyer is similar to what has been described previously. A settlement of a 

CDS contract is of physical delivery of an admissible bond in exchange for the original face value. It 

is typical with physical delivery in the sovereign CDS market in order to avoid a time consuming 

polling process. A sovereign contract follows much of the same list of conditions in the “insured 

event” described before by Weistoffer (2009). Pan & Singleton (2007) list the following 
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1. Obligation acceleration 

2. Failure to pay 

3. Restructuring  

4. Repudiation/moratorium. 

 

Perhaps surprisingly, “default” is not among the ones listed. The reason is that there is no operable 

international bankruptcy court that is appropriate to sovereign issuers (Pan og Singleton 2007). 

 

Methodology 

The author of this thesis project will attempt to answer the problem questions through the 

following methodology. The major part of the thesis paper is the regression analysis that 

incorporates several sets of data. The author will primarily follow the methodology of Zhang, Yau 

and Fung’s, 2009 journal “Do credit default swaps predict currency values?”, although mixed with 

theoretical elements from “Information Flow between Sovereign CDS and Dollar-Yen Currency 

Option Markets in the Sovereign Debt Crisis of 2009-2011” by Hui & Fong.  The blend of the two 

journals is meant to insure a precise analysis. Both are heavily described in the literature review. 

Though Hui & Fong are not using Vector Autoregressions (VAR) method, certain parts of their 

analysis procedure and control variables are still useful when conducting a VAR analysis. The VAR 

model will examine concurrent interactions between exchange rates and two sovereign CDS 

spreads. Following shortly, the author will test for Granger Causality to see whether any of the 

dependent variables are “causing” each other. These two tests are the main and most important 

parts of the empirical analyses; prior to them, the author will conduct several others to examine 

the data. 

 After, a section on the data will be discussed, mainly its origins and the relevance it has for the 

regressions. All regressions will have their appropriate data, both main and supportive, to insure 

maximum accuracy. These will be processed separately according to their period and interactive 

relevance. The results will be presented and an empirical analysis will interpret the arithmetic and 

graphical findings, in order to answer the objectives of the thesis. Finally with a conclusion be 

presented to summarize the findings. 
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Correlation analysis 

To present the correlation between the sovereign CDS spreads and the exchange rate, the author 

applies the Spearman’s Rank Correlation test. This test is a non-parametric test which makes no 

assumptions regarding the data and possible upholding relationship between the variables. The 

Spearman Rank Correlation coefficient is defined as: 

 

     
     

 

       
 

 

where di is the difference in paired ranks and n being the number of cases. The Spearman Rank 

Correlation coefficient, R2  takes values from +1 to -1. A +1 will indicate a perfect association of 

ranks while a zero indicates no association between ranks. Similarly a -1 indicates a perfect 

negative association of ranks. In short, the closer R2 is to zero the weaker the association is 

between the ranks.  

Therefore, null hypothesis of the correlation test is:  

 

H0: There is no association between the variables.  

 

In this case, FX and one sovereign CDS spreads. Further, to accept or reject null hypothesis is 

determined by the probability value p, although it alone does not interpret the strength of the 

relationship (Laerd Statistics 2013). 

Stationarity  

 

“A time series is said to be stationary if its mean and variance are constant over time and the value 

of the covariance between the two time periods depends only on the distance or gap or lag 

between the tow time periods and not the actual time at which the covariance is computed4”. 

In short if a time series mean, variance and auto covariance remain the same throughout the time 

series no matter at what point it is measured, then the data is stationary5.  

                                                      
4
 See Gujarati & Porter, (2009) page 740 

5
 See Gujarati & Porter, (2009) page 741 
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When a time series is not stationary it is referred to as non-stationary time series. To specify, a 

non-stationary times series would have a time-varying mean or time-varying variance or both. 

What can be problematic about nonstationary time series is that it can be difficult to assess 

because forecasting nonstationary data has little practical value. A classical example of 

nonstationary time series is that it moves in a random walk model pattern, something common for 

exchange rates (Gujarati og Porter 2009). 

To test whether a time series is stationary or nonstationary one must check for unit root. This can 

be determined through the Dickey-Fuller test (DF) and with the extension through Augmented 

Dickey-Fuller (ADF) which will be explained shortly. The null hypothesis for Dickey-Fuller is in the 

following three forms (Gujarati og Porter 2009): 

 

Yt is a random walk:  ΔYt = δYt-1 + ut 

Yt is a random walk with drift:  ΔYt = β1 +δ Yt-1 + ut 

Yt a random walk with drift 
Around a deterministic trend: ΔYt = β1 + B2t + δYt-1 + ut 
 

The DF test assumes that the error term ut is uncorrelated, but in case ut is correlated then the 

extended ADF test can be applied. The test is “augmenting” or “extending” the three equations 

above  by adding lagged values of the depended variable. Thus the equation goes as following: 

 

ΔYt = β1 + B2t + δYt-1 +    
   I ΔYt-i + εt 

 

The null hypothesis, H0 is δ = 0, so there is a unit root or the time series is nonstationary in all four 

tests6 . The plan is to add enough lagged difference terms, so the equation is to be serially 

uncorrelated. This way it is possible to obtain an unbiased estimate of δ. The lag length is 

determined based on an information criterion like Akaike and Schwarz (Gujarati og Porter 2009). 

The author of this thesis will use both. 

 

As hinted before, nonstationary data can be problematic to analyze in a time series. The best way 

is to transform the nonstationary time series into being stationary. In case of a unit root then the 
                                                      
6
 See Gujarati & Porter, (2009) pages 756 - 757 



19 
 

first differences of such a time series is stationary. If the first difference is stationary then we are 

able to conduct various analyses on the time series. The importance of stationarity, in the case of 

the CDS and currency regression, comes down to what is called a spurious regression. A spurious 

regression is composed by two different unrelated nonstationary series that are regressed 

(Gujarati og Porter 2009), which is important for the analysis, as it can result in unreliable OLS 

estimates. The OLS estimates assist in finding the probability rate of significance for the regression 

coefficients. In this case the t-statistics and the p-values may indicate significance when the reality 

states that there is no such relationship (Whelan 2011). 

Co-integration 

 

The concept of co-integration is  a statistical nature of equilibrium relationships. It is defined as 

integrated time-series that accumulates past effects, such as being nonstationary 

Cointegration means that if two or more series are integrated but that they combined in a linear 

combination has a lower order of integration then the time series are cointegrated (shu u.d.). 

 In an economic sense, two variables will be cointegrated if they have a long-term or equilibrium 

relationship between them (Gujarati og Porter 2009). 

As described by Baltagi, cointegration has several features. First, cointegration refers to a linear 

combination of nonstationary variables. Second, the vector is not uniquely defined, since any 

nonzero value is also a cointegrating value. Third, all variables must be integrated of the same 

order to be candidates to form a cointegration relationship. Extensions do exist however (Baltagi 

2008). 

To further explain cointegration and stationarity is that if each element of a vector of time series 

has stationarity after first difference but in a linear combination is already stationary. The time 

series is then cointegrated with cointegrating vector (Granger og Engle 1987).  

To test the existence of cointegration between time series and variables there are several 

methods to obtain such results. Engle-Granger is a popular method, likewise is Johansens test 

(Granger og Engle 1987). 

Although Engle-Granger did provide the fundamentals in linking cointegrated series moving 

together to the concept of error correction, it has been proven to be mainly appropriate for only 
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two variables, with one likely cointegration vector. For more practical reasons and for the matter 

of this analysis, Johansens method of cointegration is preferred (Harris, et al. 1995). 

Johansens test 

The implication that nonstationary variables can lead to spurious regressions, unless at least one 

cointegration vector is current, makes testing for cointegration important. 

The entry point of Johansen’s test is a multivariate autoregressive model. Defining a vector zt of n 

potentially endogenous variables and as an unrestricted Vector autoregression (VAR). This model 

will be elaborated further along with the vector error-correction (VECM) form. The VAR based 

cointegration tests using group object or estimated VAR object is: 

 

Yt = A1 yt-1 + … + Ap yt-p + βxt + εt 

 

where Yt is the k-vector of nonstationary I(1) variables, xt is a d-vector of deterministic variables, 

and ε1 is a vector of innovations. VAR can be rewritten as: 

 

              

    

   

              

 

 

Where: 

 

Π =     
   i – I, Γi = -    

     j  

This is Grangers representation theorem, which asserts that if the coefficient matrix Π has reduced 

rank, r < k, then there exists k x r matrices α and β each with rank r such that Π = αβ’ and β’ yt is 

I(0). The number of cointegrating relations, also called the cointegrating rank is r, and each column 

of β is the cointegrating vector.  

Interpreting the Johansen test results first require cointegration test specifications to be assumed. 

Following this, we analyses the two statistical test outcomes. The first one being the trace statistics 

and the last one is the maximum eigenvalue statistics.  The trace statistics tests the null hypothesis 

r of cointegrating relations against the alternative k of cointegrating relations, in which the number 
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of endogenous variables r = 0, 1, …, k – 1. The alternative of k match up to the case where none of 

the series have unit root and stationarity VAR, it may be particular in terms for all levels for the 

time series. 

The trace statistics for the null hypothesis of r cointegration relationship is stated as the following: 

 

               

 

     

          

 

where λi  is the i-th largest eigenvalue of the II matrix. The maximum eigenvalue statistics tests an 

alternative null hypothesis expressed as cointegrating relations against the alternative of r + 1 

cointegrating relations.  

The eigenvalue statistics is stated as the following: 

 
LRmax (r|r+1) = - T        r+1) 

               = LRtr(r|k) – LRtr(r + l|k) 

 

For r = 0, 1, … , k - 1 

 

 With the trace and eigenvalue statistics tests should provide a valuable test of cointegration 

(Schwert 2010). 

 

Information criteria 

Also referred to as the model selection criteria (Gujarati og Porter 2009), this method is useful for 

analysts to choose the best fitted dimensions of a model given a set of observations (Schwarz 

1978). There are several criteria, among the most common ones are Akaike and Schwarz 

information criterions, which the author will apply to determine the needed lag length for best 

precision and to avoid autocorrelation (Gujarati og Porter 2009) (Schwert 2010).   

 

For mathematical convenience they are expressed the following way in log-form: 
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Akaike’s Information Criterion (AIC) 

 

ln AIC = ( 
  

 
 ) + ln ( 

   

 
 ) 

 

Schwarz’s Information Criterion (SIC) 

 

ln SIC = 
 

 
 ln n + ln ( 

   

 
 ) 

 

where ln AIC or SIC is the natural log of the criterion followed by the k/n term which is the penalty 

factor. RSS is the minimizing of residual sum of squares (Gujarati og Porter 2009). Should the two 

criterions show different results, then the lowest value of lags will be selected for the model.  

Model selection 

After the above tests, it should be determined if there is stationarity or nonstationarity and if the 

time series is cointegrated. The following step is to choose the VAR or VECM model to analyze the 

time series.  

 

Vector Autoregressive Model (VAR) 

The VAR model enables one to examine variables in time series as endogenous and exogenous. 

The term autoregressive is due to the appearance of lagged values of dependent variables which 

allows us to analyze the lag relationship between FX and the sovereign CDS spreads.  The dynamic 

relationship of these processes can be modeled in the following: 

 

         

 

   

         

 

With (t = 1,….,T), 

With Yt = (Y1t, Y2t)’, µ is a (2 * 1) vector of intercept terms,    is a (2 * 2) coefficient matrix, ε1 is a (2 

* 1) vector of innovations following a multivariate normal distribution with variance,  (Fung, et al. 

2008) 
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The following equations are presented by Fung, Sierra, Yau & Zhang (2008) based on the equations 

above but with a few modification for the analysis purpose: 

 

             

 

   

                   

 

   

   

             

 

   

                   

 

   

   

 

Where CDS is representing the sovereign CDS spreads and FX being the Yen/Dollar exchange rate.  

Then k is representing the number of lags, derived from the information criteria tests. Following 

the probability of significance that the endogenous variables have for each lag will be processed 

from conducting Ordinary Least Squares (OLS). The OLS is estimating parameters in a system of 

equations, thus providing one with the probability hypothesis accept/reject of significance 

(Schwert 2010). The VAR is an appealing model when conducting cross market analysis between 

the CDS and other markets, for example stock (Fung, et al. 2008) or FX (Zhang, Yau og Fung 2009). 

 

Vector Error Correction Model (VECM) 

In case of cointegration, the author may modify the VAR model by extending with an error 

correction term, thus the VECM is established in the following way by Forte & Lidija (2008): 

 

 

                                    

 

   

                   

 

   

    

                                     

 

   

                   

 

   

    

 

Where, ε1 and ε2 are independent and identically distributed shocks and the lag length is P. The 

long run relationship is expressed through the          coefficients. The λ1 and λ2 reflect the 

adjustment coefficients that measure how hasty the CDS and FX spreads adjust to remove the 
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pricing “errors” in the long run deviations. In a similar method, OLS is applied here as well to show 

significance. They also determine the short term adjustment dynamics in the less efficient market. 

Granger causality 

 

Though the VAR and VECM may prove existence of some relation between variables in a time 

series, this does not imply actually causation or direction of influence. For this “causality” purpose, 

the author finds the Granger causality useful. Gujarati & Porter (2009) puts it in the following way: 

 

“Time series does not run backward. That is, if event A happens before Even B, then it is possible 

that A is causing B. However, it is not possible that B is causing A. In other words, events in the past 

can Cause events to happen today. Future events cannot”7. 

 

The author will use this test to examine whether sovereign CDS “causes” FX or vise versa. Thus the 

null hypothesis is the following: 

H0: The sovereign CDS spreads do not Granger causes FX. 

H1: The FX does not Granger cause the sovereign CDS spreads (Zhang, Yau og Fung 2009). 

 

The Granger causality test involves the following set of repressors: 

        

 

   

                 

 

   

    

         

 

   

                 

 

   

    

 

Where u1 and u2 are uncorrelated (Gujarati og Porter 2009).  

 

 

                                                      
7
 Gujarati & Porter, (2009) page 653 
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Wald test 

This test is a test statistic based on the regression. The Wald statistic measures how close the 

estimates come to satisfying the restrictions under the null hypothesis.  

Consider the following function by Schwert (2010). First consider a nonlinear regression model: 

           

Where y and   are T-Vectors and   is a k-vector of parameters to be estimanes. Parameters 

restrictions are as following: 

 

          

Where g is a smoothing  function. 

 

This test will be used in the VAR/VECM models to test whether some of the coefficients are jointly 

significant and in the Granger Causality test for examining multivariable Granger causation. 

 

Literature Review 

Although credit default swaps have been around since the 1990s, it is within the last ten years that 

their use has exploded. There have been a number of papers that test either corporate or 

sovereign CDS  against the bond or stock market. There has however been few involving currency 

such as “Information Flow between Sovereign CDS and Dollar-Yen Currency Option Markets in the 

Sovereign Debt Crisis of 2009-2011” by Cho-Hoi Hui and Tom Fong and “Do Credit Default Swaps 

Predict Currency Vaules?” by Zhang, G., Yau, J., & Fung, H.-G. The latter proves to be the most 

important literature to this research paper as it follows majority of the methodology. However, 

Zhang, G., Yau, J., & Fung, H.-G are testing corporate CDS and only one market against the 

exchange rate. The paper by Hui and Fong, which are using a different analysis approach facilitates 

the sovereign CDS as well as the use of double CDS spreads. Hui and Fong also assist in assessing 

the necessary control variables for analyzing sovereign CDS and the acknowledgement of the 

financial crises influence. 
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The credit risk 

“Economic or political instability in a country worsens its credit quality and often leads to 

depreciation and heightened volatility in its currency. Such instability generates positive co-

movements between sovereign creditworthiness, currency depreciations rates and currency return 

volatility” (Carr og Wu 2006). Such a change in the credit risk by the financial markets is reflected 

in its sovereign credit default swap (CDS) spread, which is a direct measure of the creditworthiness 

of the underlying issuer. Whenever if the financial markets are operating efficiently, then changes 

in the credit quality of a sovereign borrower should be replicated in credit sensitive instruments 

such as CDS (Carr og Wu 2006).  

Macro-economic variables such as the output growth, foreign direct exchange reserves, budget 

deficit, real effective exchange rate deviation and foreign direct investments are considered when 

measuring a CDS spread for a particular country (Hui og Fong 2011).   

Economic or political instability leads to an increase in sovereign risk which evolves into investors 

selling securities denominated in the country’s currency and to repatriate funds. This adds 

downward pressure on and heightening volatility in the currency of that particular country (Hui og 

Fong 2011). 

 This relationship between sovereign risk and the exchange rate prove a connection between the 

Sovereign CDS market and the currency market, in particular realized volatility of currency by 

market participants are mirrored in the prices of currency options.  

In similar situation, corporate CDS also prove to have a relationship with currency prices. It is 

hypothesized that the credit market can predict the currency value since the currency of a country 

will experience a turn down in investments (Zhang, Yau og Fung 2009). Just as with sovereign CDS, 

the perceived risk in a country increases, as changes in default have escalating effect on a country’s 

currency value. Furthermore, for both corporate and sovereign CDS, the effect CDS has on a 

currency should be stronger in times of economic and credit crisis. Investors will relax their carry 

trade positions in response to a sharp increase in credit and market risk (Zhang, Yau og Fung 2009). 

Autoregression method 

There are various econometric procedures to analysis the interaction between CDS and currencies. 

In this literature review, the author turns focus on vector auto regression and cross-correlation 

methods. 
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The optimal way for testing the relation between variables, such as CDS and the exchange rate is to 

conduct a vector auto regression (VAR) analysis. “The VAR technique estimates simultaneous 

equations with the lagged dependent variables of each equation”8. Then as part of the VAR 

analysis is to use the Granger Causality test. The Granger causality test should resolve the casual 

connection between the CDS spreads and the currency values, thus providing the percentage of 

the unpredicted variations in the currency value, given the shocks in the other variable that the 

CDS spreads give in the system (Zhang, Yau og Fung 2009). 

Cross-correlation  

 Another way of testing this hypothesis is to conduct a cross-correlation test. “Cross correlation is a 

standard method of estimating the degree to which two series are correlated. Consider two series 

x(i) and y(i) where i=0,1,2...N-1”9. Granger causality test can also check the preliminary lead-lag 

relationship between CDS spread and risk reversals of currency options. Risk reversal is for this 

matter defined as “the difference in volatility (delta) between similar call and put options, which 

conveys market information used to make trading decisions”10.It will check whether the 

coefficients of one variable in the preceding periods are significant in the regression to the current 

period. Further, a cross correlation test can as well be conducted. It is similar to Granger causality 

test, but it tests for correlation if one variable in the preceding period and another in the current 

period are significant. This proves worthwhile, should there be lead-lag relationship, meaning if 

CDS spreads lead the risk reversal then both tests should yield the same finding that CDS spreads 

in preceding periods will “Granger cause” and cross-correlate with risk reversal in the current 

period. Testing this way will reveal potential lead-lag relationship between CDS Spreads and the 

risk reversal, which implies an information flow between the two markets (Hui og Fong 2011). 

Lead-lag relationship is a situation where one leading variable is correlated with another with 

upcoming time frames. Controlling the simultaneous interaction between the CDS market and the 

currency market and testing their different but inter-dependent information set can be done 

following the methodology (Acharya og Johnson 2007). 

                                                      
8
 See Zhang, Yau, & Fung, (2009) page 7 

9
 www. http://paulbourke.net/miscellaneous/correlate/ 

10
 http://www.investopedia.com/terms/r/riskreversal.asp#axzz2CEXPhV60 
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“By controlling the contempt interaction between the two markets, they extract the market-

specific innovations and study the structure of information flow between the two markets. These 

innovations are interpreted as the market-specific information arrival to the particular markets. 

They are the market-specific information arrivals in the two markets in addition to the market-

wide information set11”. This is important, should the CDS market acquire future information about 

a currency option and its effects on this option, than the CDS prices should have descriptive 

influence on further risk reversal. 

Data 

To make the regression, two sets of data are required. The preferred method is one set of 

exchange rate currency, one particular chosen with respect to another, like the USD to the EUR, 

thereby USD/EUR. These historical exchange rates can be acquired from various sources easily, 

such as universities, Google Finance, Banks, data-streamer or others. The next set of data in the 

regression is the CDS data. To obtain CDS data can be found from Datastreamer, Bloomberg and 

through JP Morgan, if one has access. Corporate CDS usually consist of a high amount of index 

credit names, usually in the hundreds. The amount and index depends on the area in focus, 

meaning North American, European, Japanese or other major indexes (Zhang, Yau og Fung 2009).  

In order to obtain better accuracy of  the sovereign CDS effect on currencies requires two sets of 

CDS data, one for each country in the currency option, implying Home/Away. When selecting the 

period of analysis, one should take into consideration if that period is irregular on a global financial 

scale, meaning that it may be an up going or down going interlude. In either case, an economic 

crisis for example should be accounted for. One method is to isolate the timeframe in its own VAR 

analysis. For example, in a five year period, two years have been with sovereign economic 

depression. The analysis is therefore split into two periods, one regular and one irregular. To 

properly identify an irregular period one must argue and prove the financial distress for the 

selected timeframe (Hui og Fong 2011). A similar method might be prepared for corporate CDS 

during a credit crisis; however it can be countered for by control variables which will be discussed 

in the next section. Depending on the currency being analyzed and thereby the equivalent 

corporate CDS will vary in data. An analysis on the USD could include several North American 

                                                      
11

 See Hui & Fong, (2011) page 5 
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indices. This could be an investment grade index and a high-yield CDS index. The investment grade 

index is composed of high credit names while the high yield index consists of high credit risk 

names. They would represent the two credit risk segments of the U.S credit market environment 

(Zhang, Yau og Fung 2009).  

Control variables 

Conducting the VAR analysis should include a variety of control variables. “A Control variable is a 

variable that is held constant in order to assess or clarify the relationship between two other 

variables”12, in the analytical sense of this VAR analysis it is to account for the influences of other 

effects (Zhang, Yau og Fung 2009). As mentioned before, there are a high number of global 

influences that affect both corporate and sovereign CDS spreads. Research proves that sovereign 

credit risk interacts with global and local financial risk factors and show that sovereign CDS spreads 

are primarily driven by common factors, including stock and high-yield bond markets and global 

risk premiums. Other researchers prove that the same sovereign CDS spreads are driven by 

investor risk appetite which is associated with global risk events, financial market volatility and 

macroeconomic policy. To further specify the importance of control variables for sovereign CDS, it 

is needed to test the above present influences, so one can examine whether sovereign risk 

represents a separable risk factor different from other economic or financial factors in moving the 

risk reversal of the currency option. In order to attend to the issues above would involve a set of 

macro-financial control variables for the currency option.  

The research on corporate CDS control variables with VAR is similar to sovereign CDS with cross-

correlation. The influencing factors include bond market indexes and stock indexes. Bond market 

indexes are control variables to alternative bond market conditions, in order to see whether the 

corporate CDS market contains more information than the corporate bond market. The bond 

market index should be positively related to an investment grade CDS index and in a negative 

relation with a high-yield CDS index. This is an optimal strategy for the United States; applicability 

to other areas may vary. Stock market indices are important as control variables, when studying 

corporate CDS spreads. It is expected that a higher equity market index is connected with a smaller 

CDS spread, due to the probability of firm default (Zhang, Yau og Fung 2009). We can presume that 

                                                      
12

 http://www.businessdictionary.com/definition/control-variable.html#ixzz2BMsdvh47 
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the stock index of the foreign country should be positively related to the home country but 

negatively related to the CDS spreads, if the foreign country’s economy moves in the same 

direction as the home country’s economy. The relation should be reversed if the case is the 

opposite, being that the foreign country’s economy moves in the opposite direction to the home 

country’s economy. As with the sovereign CDS, the interest rate differentials between the home 

and foreign countries are as well a control factor. The interest rate differential would be positively 

related to the home currency against the foreign currency with a higher relative nominal interest 

rate is expected to depreciate. (Zhang, Yau og Fung 2009). However, this depends on the countries 

and currencies involved in the analysis which may also include other control variables. 

Analysis 

First step is to incorporate the control variables into the regression which will expand it from its 

original form. The following steps are to test each control variables influence in the regression. This 

applies for both VAR and cross-correlation analysis. 

Applying the cross-correlation method described for sovereign CDS, involves using the regression 

with incorporated control variables in order to isolate the potential effects of multicollinearity (Hui 

og Fong 2011). Multicollinearity is the existence of a perfect or precise linear relationship among 

some or all explanatory variables of a regression model (Gujarati og Porter 2009). One of the 

regression analysis tables shows that one or both CDS spreads can explain the risk reversal, after 

considering the macro financial control variables, if the CDS spreads remain significant at 5% 

confidence level. It must not be excluded by the additional control variables, which is given by the 

increased t-statistics and decreased coefficient. For the rest of the analysis each control variable 

provides determinants of change in risk reversal for a period between two currencies. After 

controlling for interest rate differential, global risk and macro-financial variables, the CDS spread 

may or may not show significant determinants. If there are CDS for both home and foreign 

currency, then the analysis should also reveal if one CDS in particular is causing any impact on the 

currency (Hui og Fong 2011).  

The cross-correlation analysis method is not in preference for this research paper. Nonetheless, it 

provides interesting detail and considerations that could be useful when analyzing sovereign CDS. 

VAR is more valuable for this thesis topic and its process will be described below. 
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Regressions using corporate CDS, meaning by VAR, are more diverse in data, since they can include 

several CDS indices. The empirical results are summarized into several panels & tables testing the 

control variables and for statistical significance for the targeted hypothesis.  

To test for an increase in volatility, one must examine the stationarity of the CDS spreads and 

currency values using the augmented Dickey-Fuller unit root test (Zhang, Yau og Fung 2009). 

Another step is to evaluate the null hypothesis of non-cointegration. For this, researchers use 

Johansen’s cointegration rank test (Zhang, Yau og Fung 2009). 

In addition, there is testing of “causation”, as Granger causality in a VAR is applied. In this case, one 

can use the changes in the CDS spreads and changes in the exchange rates as variables in the VAR 

system. The null hypothesis is that prices in one market do not Granger-cause in the other market.  

(Zhang, Yau og Fung 2009).  

The conclusion of Zhang, Yau & Fung indicate that there are significant relationships and granger 

causations from several CDS spreads on to the exchange rates but not bi-directional. Overall the 

research paper found CDS spread to be a leading indicator for several exchange rates.  

Motivation 

The choice of what currency pair to analyze fell on the US dollar and Japanese Yen. Not 

surprisingly, the US dollar is the number one choice, as it represents the world’s largest economy 

and is often used as a benchmark currency against other currencies such as the EUR, British Pound 

and Yen. Although the second most traded currency is the EUR, there are some complexities 

surrounding it. The monetary body, the European Central Bank (ECB) is somewhat multifaceted as 

it is the currency of 17 nations, whereas the four of them, Germany, France, Italy and Spain are 

controlling it. Unlike the US Federal Reserve System (FED), whose primary focus for the dollar is 

maximizing employment and Long-term interest rates, whereas the ECB focus runs along prime 

principle of price stability. Although this does not prohibit the EUR from being analyzed, yet the 

sheer amount of economies involved and thereby CDS spreads as well creates an over complex 

analyses that may produce poor results. It is important to note that the economies of all countries 

in the Euro zone differ substantially in terms of performance, maturity and risks. Despite being 

united by the same currency, Germany´s and Portugal´s economy and economic situation, for 

instance, hide different realities, and putting them in the same balance when relating them to CDS 

would produce inaccurate results and conclusions.  
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However, the 3rd most traded currency is the Japanese Yen. As the world’s second largest economy 

the Yen is an optimal selection for this analysis (Lee 2009). 

 Japan is a large export based economy in particular to the United States, but also to other large 

economies in Europe and Asia. With few natural resources, Japan has to rely on strong work ethics, 

trade, technology and manufacturing, all vital for an export based economy. For this reason multi-

corporation businesses commonly convert into local currency. In the carry trade, the yen is also 

popular for its low interest rate.  Since the 1980s real estate bubble, the Japanese banking system 

had acquired bulky bad loans numbering in the trillions of Yen. The consumer rate has 

predominantly slowed the economy down and far away from Japans previous robust growth rate.  

Despite these troubled times for Japan, the yen is still an important currency in the global market 

as Japan continues to be an economic powerhouse and an important source of economic activity. 

Due to the slow economic growth Japan´s central bank has initiated a low interest rate policy to 

help jump start the economy, thus contributing to the carry trades and keeping it even lower 

(Perry 2011).  

As presented below, the author will provide further proof to why the dollar/yen exchange rate is 

the best selection for such an analysis. 

The US dollar / Japanese Yen exchange 

The exchange pair features fine low bid-ask spreads and excellent liquidity and thus provides a 

relatively good starting position for newcomers in the trading market. The Yen market is open 24 

hours a day which is attractive for American traders who work at night and for its hefty activity in 

Asia around the same time. During volatile periods, it is not a popular for a currency to trade as 

large hedge funds and other investing institutions keep their pockets close when the carry trade is 

on the decline. Predominantly, it is during safe periods where the Yen is the most attractive. The 

same reason that the carry trade of the Yen depends highly on the global financial markets, so 

does the market for in relation to Japans imports and exports. Because Japan is so dependent on 

importing natural resources and other commodities then the slightest increase will have an impact 

that can weaken the Yen. For further export reasons, if Japan´s largest trading partners moreover 

experience financial problems, it will as well weaken the export based Yen. However, the Bank of 

Japan has a reputation of intervention should “serious” problems appear on the horizon (Perry 

2011). 
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The U.S-Japan economic relationship and comparison 

The two countries are major economic powers on the global scene that account for over 30% of 

the total world economics. They are highly integrated into each other’s bilateral economic 

relationship. Their economies are similar with well functioning industrial infrastructures, 

manufacturing industries and high standard of living. Japan is a major source of financing of the 

United States public debt, as well as significant direct portfolio investments. This relationship goes 

both ways with the US moreover invest in Japan. This relationship was particularly strong in the 

1970s, 1980s and 1990s. Since 2000s, China has taken over this role as being the major actor. Yet 

this does not diminish the influence of Japan in the US economics and vise versa. On other fronts 

such as security, environment and other mutual interests have grown even stronger. Attempts to 

revive the economic relationship back to the pre2000s situation did not stop.  

While the Japanese economy has been declining and is almost in recession for the last two 

decades, the US economy has been growing. However, in the event of the Financial crises, both 

were badly battered. Both are also fragile, having acquired significant amounts of public debt, 

especially Japan, whose public debt is twice the size of its economy, whereas US´ public debt has 

approximately the same size as its economy. The sheer size of Japans economy compared to its 

public debt is by some considered monstrous. To be more specific regarding public and 

government debt, Japan ranks 1st place worldwide with the most debt. The US is however not 2nd 

or 3rd but comes in on the rank as the 11th which is still high and troublesome for the world’s 

largest economy; with the only countries that are in front being those of PIIGS (e., Greece, 

Portugal, Ireland, Italy, Spain) except Spain and none industrialized/third world countries. As can 

be seen in the figure below the US topples with over 100% of government debt relative to its GDP, 

Japan proceeds further with a whopping 211% government debt relative to its GDP13.  

                                                      
13

 http://www.imf.org/external/pubs/ft/weo/2012/02/weodata/weorept.aspx? 
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Source: http://www.tradingeconomics.com 

Figure 2 

Figure 3 presents an overview of the co-movement between the Japanese and US sovereign 

spreads during the period beginning from 2005 to 2010. The high CDS range reflects possible 

deterioration in the US and Japans fiscal balance. Market participants would view this with concern 

regarding the fiscal situation between the two.  
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Figure 3 

 

Figure 4 displays the net notional outstanding of protection bought and the average daily amounts 

of CDS contracts of the US, Japan and the PIIGS countries as of October 21, 2011. The net notional 

value for both the US and Japan are of similar amounts. These are small amounts compared to 

Italy and Spain however closer to Greece, Portugal and Ireland. Yet, comparing to these countries is 

up for discussion considering the sheer GDP size ranking. US and Japan are 1st and 3rd respectively 

while Greece, Portugal and Ireland are all below 30th14.  Changes in net notional outstanding of the 

US and Japan CDS’s are frequently used by policymakers to observe signals of sovereign risks in the 

market, but there is actually no well-accepted definition of a safe haven asset during a crises time. 

If sovereign CDS spreads are market indicators of sovereign risk and perhaps implications on the 

                                                      
14

 http://www.imf.org/external/pubs/ft/weo/2013/01/weodata 
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exchange rate stability, then it upholds the possibility of interconnectivity between the sovereign 

CDS market and the Dollar-Yen exchange rate option market (Hui og Fong 2011).  

 

 

Source: Hui & Fong (2011) 

Figure 4 

Financial crises 

Going through the Japanese and US economy in regards to both the exchange rate and their 

sovereign CDS spreads their relation and affect of the financial crises is unavoidable. Clearly any 

global financial crises should have their part as have already pointed out. What would be 

fascinating is to discover how CDS spreads and exchange rates information flow in stable times and 

in crises times, thus dividing our analysis into two periods. Research papers by Hui & Fong (2011) 

and also Zhang, Yau & Fung (2009) do similar division of time periods. In order to elucidate on this, 

the author must establish the starting point of the financial crises, as does Hui & Fong (2011). With 

no doubt its height was during 2007 and 2008, which from there on continued into the global 

recession until the present day. There are several events that helped to escalate the financial crises 
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such as the Lehmann Brothers default in September 200815 or even prior indications like the 

busting of the US housing bubble16. A sound starting point nonetheless would be BNP Paribas 

terminated withdrawals from three hedge funds in on the 7th of August 2007 (Elliot 2012). It was 

considered to be “a complete meltdown of liquidity”17 and bank run-ons were followed few days 

after, something the UK had not seen since the 19th century. Next, the financial sector was the first 

to feel the strike of crises as air escaped the giant bubble. 

The banks in the financial sector were cluttered up with investments from the preceding US 

housing bubble. It appeared that all of them were about to lose greatly and thus lending to each 

other was nonexistent. What followed up a year after and during this time period was the financial 

sector experiencing a further depression, as houses and share prices stagnated followed by 

increasing inflation pressures and fuel costs. Then shortly after, came the Lehman Brothers 

bankruptcy in September 2008 and accordingly the global economy ignited to blow.  

It is clear that this topic can be abbreviated on for countless pages but what is needed for this 

thesis is a clear dividing period for when the crises period begins (Elliot 2012). The author 

therefore selects August 2007.  

Data 

The author chooses to use daily data as it is one of the most appropriate and commonly used for 

financial time series. It will provide this thesis with the best possible outcome and precision 

(Andreou 2012). Investigation on information between the Yen/Dollar exchange rate and sovereign 

CDS spreads is daily data, spanning from 8th of March 2005 till 4th of January 2010. In this section 

the data will be discussed on its function and origin.  

Sovereign CDS Spreads 

The sovereign CDS spreads are the CDS premium in basis points. They are expressed as a 

percentage of the notional amount. Example, the spread4y = 0.0105%, implying that the 

protection buyer is obliged to pay an annual CDS premium of $0.0105 for a notional of $100. The 

author is using four year spreads, which are similar in value to five year spreads, these in their turn 

                                                      
15

 http://www.marketwatch.com/story/lehman-folds-with-record-613-billion-debt?siteid=rss 
16

 http://money.cnn.com/2006/05/03/news/economy/realestateguide_fortune/ 
17

 http://www.guardian.co.uk/business/economics-blog/2012/aug/05/economic-crisis-myths-sustain 
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are the most commonly used. This data was obtained from Olfa Maalaoui, assistant professor of 

finance at KAIST Graduate School of Finance. 

 

Currency exchange spreads 

The historical daily exchange rate is obtained with The University of British Columbia Sauder School 

of Business through their online currency database system18. The rate is Japanese Yen to the US 

dollar; plotting it next to the CDS spread shows a downward trend in the selected period. 

Observing the plot, it appears as an increase in the CDS spreads reflect by decreasing the exchange 

rate.  It appears especially volatile around the 1st of January 2008. This however it is just a rough 

eye appearance and must be further examined with the described econometric theorem.  

 

 

Figure 5 

                                                      
18

 http://fx.sauder.ubc.ca/data.html 
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Control variables 

To run the CDS spreads alone with the FX in an econometric analysis would very likely give some 

interesting results just by screening the plot above. But the result would doubtfully be reliable and 

realistic. Recent research finds that credit risk interacts greatly with the global and regional 

financial risk factors. Some researchers find that sovereign CDS spreads are largely driven by the US 

stock, bond markets and risk appetite. Others find that investors risk appetite is related to the 

drive along with global event risk, financial market volatility and macroeconomic policy. Because of 

these other tickers in the global market that might pull in FX or the CDS spreads, the author will 

incorporate control variables to test whether these financial factors are influential (Carr og Wu 

2006). The data is obtained from Yahoo finance and from Bloomberg.  

 

Interest rate differential (indef 3m): For the interest rate differential the author calculates the 

difference between the US short term interest rate and the reference market currency, the 

Japanese short term interest rate. They are both three month rates (rUSD – rJPY). The interest rate 

differential is expected to have a positive relation to the exchange rate as if for example, the Yen 

has a higher (lower) relative nominal interest rate that is expected to depreciate (appreciate). 

However, it may also be negatively related because of higher real risk free interest rate. This 

represents better investment opportunities and greater foreign capital inflows. The coefficient is in 

theory ambiguous.  

With regards to the sovereign CDS spreads, the interest rate differential is anticipated to be 

positively associated with the spreads, due to higher interest rate differential which indicates lower 

risk free rate in the US. This increases the default probability which then widens the spreads. 

 

US dollar index (USDX): the implied volatility of the dollar exchange rate, this is the weighted 

average to a basket of foreign currencies. This should capture the volatility associated to the dollar 

factor. 

 

Global risk appetite (VIX): The author uses Chicago Board Options Exchange Market Volatility 

Index (CBOE volatility, referred to as VIX) for the S&P500 index, to gauge the global risk appetite in 

the financial market. When VIX increases it usually implies sensitive volatility across various asset 
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types.  Currency options share common affections with VIX as a measure of investors loathing to 

precarious volatility and thereby strikes fear placing further capital (Hui og Fong 2011). In a similar 

path, VIX and CDS spreads as well relate, since both indicate an unstable economic outlook. The 

author expects a positive relationship between VIX and sovereign CDS spreads. This is due to its 

use as an indicator of unstable economic outlooks and this relates to firms probability of default 

(Zhang, Yau og Fung 2009). 

 

Funding liquidity constraint (US TED and JP TED): The TED spread can be used as a proxy for 

funding liquidity. The TED spread is the difference between the London Interbank offered rate 

(LIBOR), an interbank market interest rate and the risk free treasury bill. The interbank rate is 

subject to default risk while the treasury bill is safe, considered that it is guaranteed but the US 

state. The author uses 3 months interbank rate and 3 month treasury bill. TED and VIX are 

commonly risk factors for exchange rates as they are able to predict high future returns for high 

interest currencies and low returns for low interest currencies. Should liquidity get tight then the 

TED spread ought to increase due to currencies being repatriated to a safer currency. The same 

applies for implied volatility (VIX) which if it increases and leads to tighter funding liquidity, forces 

to reduce in the carry trade positions. (Brunnermeier, Nagel og Pedersen 2009). The author 

believes that TED should have a positive relationship with the CDS spreads. 

 

Macro-financial conditions: To contain the extensive changes in the macro-financial condition the 

author includes two measures of stock and bond markets, with concerning the stock returns for 

S&P500 (S_P500) and Nikkei225 (NIK225) to reflect a weaker economic outlook (Hui og Fong 

2011). Presumably the stock index should relate positively to the currency and negatively to the 

CDS spreads. (Zhang, Yau og Fung 2009). In a similar fashion the author have also included 10 year 

and 2 year government bonds for both the US and Japan (US TERM & JP TERM) to proxy the 

overall state of the economies. It is expected that they should relate negatively to FX (Hui og Fong 

2011). 

 

Vanguard total bond market index (VANG): The VANG index proxy investment bond market 

conditions to see if it can judge whether the CDS market contains more information than the 
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corporate bond market. Its reaction to the Sovereign CDS spreads can go both ways. Presumably it 

may react positively under “normal” circumstances but could also react negatively during a 

financial crisis as good investments halt. 

 

Empirical Analysis 

The aim with this section is to test the relationship between the exchange rate and the sovereign 

CDS spreads. The author includes two sovereign CDS spreads from the US and Japan, unlike the 

Zhang, Yau and Fung (2009) who include CDS spreads from a single nation, thus not taking into 

consideration the foreign country’s risk of default as a factor in the exchange rate. Another aim of 

the analysis is also to analyze how the CDS spread relate to each other. As described in the 

motivation section, the US and Japan´s economy are very important to each other, as currency 

carry trades, investments, exports and imports are closely interacting. How the possibility of one 

nations risk of default spills into the other one, called contagion, which will be defined later. 

Importantly, interpreting the probability rate of significance throughout the analysis shall be 

defined in the following style (Stigler 2008): 

>10% = Weak 

>5% = Strong 

>1% = Super 

Strong and super will always be considered valid amounts. Weak, however will be subject to 

discussion depending on the coefficient and thus mentioned none the less. 
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Descriptive statistics and correlation 

 

Table 1 

The table above presents the variables used in this analysis. It posses the summary of the 

dependent variables, such as the exchange rate and the two sovereign CDS spreads from the US 

and Japan. The summary of the control variables are also presented here. The std dev for both the 

US CDS and JP CDS are close, yet JP CDS appears to be a slightly more volatile. Though they look 

similar in the spread, the JP CDS is actually 38% higher in the mean. This suggests that Japan is at a 

high risk of default.  

 

Full period 
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1
st

 period 

 

2
nd

 period 

Table 2 

The next table is the Spearman correlation coefficients test which contains the contemporaneous 

correlations between the exchange rate and the CDS spreads for the whole period followed by 

correlations from the 1st and the 2nd periods. The results are noteworthy as the CDS spreads are 

negative and significant. The results imply that the lower the exchange rate relates to a greater 

CDS spread. The results are similar in the 1st and 2nd period, however the 2nd period shows this 

relationship stronger then the 1st period. The Japanese CDS spreads have the highest negative 

correlation. In the 1st period, the US CDS which has 49% negative correlation is already a very 

strong number, while JP CS is even stronger with its 73%. Both increase during the 2nd period, the 

financial crises period, but especially the US CDS almost doubles its number. The author will 

investigate this matter with more sophisticated models. But first testing for stationarity and 

thereafter cointegration must be done. 

Looking at the plot of the CDS spreads for the full period there might appear to be an upward 

trend which is reasonable enough as it initially began at zero and cannot go below that. Yet, there 

are signs of reasonable upper bound movements. There is definitely an up down up pattern, in 

particular for what would be the approximately the 2nd period. This could suggest that the CDS 

spreads are mean reverting. It’s difficult to say, perhaps a larger sample could better show the 

signs.  From its appearance, the author believes that it might be stationary. Further tests will clarify 

this matter.  
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ADF test Full sample 

 

 

Table 3 

As the table states above the null hypothesis is that JP and US CDS has unit root and therefore are 

nonstationary. The result clearly indicate that the time series is nonstationary as the absolute value 

of the t-statistics is smaller than the critical test values and that the probability does not reject the 

null hypothesis. The ADF test counters the observation made, based on the full period plot, 

although ADF tests have been criticized before for containing errors, the result cannot be ignored 

and the author must therefore test for cointegration between the CDS spreads with the Johansen 

test. However, since the author is not running either the VAR or VECM for the full period, both ADF 

and Johansens must be conducted for each period. Should the results end with nonstationarity 

and cointegration, both the VAR and VECM methods will be applied for result comparison. If both 

give a similar result then both VAR and VECM could be considered valid.  

Subperiod 1: 

Expectations for the upcoming analysis of 1st period are predicted to be weak or none existent. The 

plot below does not appear to have much volatility for FX or for either CDS spread. JP CDS does 

seem to take a large dive in the beginning, hereafter though it is relatively calm. 
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By observing the plot below, again the author believes to spot signs of stationarity. In particular, 

the US CDS appears to revolve around a mean. Changes are indeed very small. For JP CDS it is a 

slightly unclear, yet the up down up revolving exists here as well.  

 

Figure 6 

ADF 

The ADF test for the 1st test concludes a similar result as for the full period, that there is 

nonstationarity. There is no doubt regarding JP CDS´ nonstationarity, the author observed that 

possibility in the plot as well. The US CDS also has nonstationarity, but the probability is far smaller 

than anything seen so far. The observation of the plot is not far from and if the researcher rejects 

the null hypothesis at 15% level, which some do, then it would be stationary. The author of this 

thesis however does not, so no further testing in this sample will take place.  
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Table 4 

Johansens Co-integration Test 

 

Table 5 
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The Johansens Test consists of the Trace test and the Maximum Eigenvalue test. The trace test 

indicates that there is one cointegrating equation at a 5% level, almost two at a 10% level. At the 

same time however the maximum eigenvalue test indicates no cointegration at all. Maybe this 

proves even more why both VAR and VECM are to be considered. The VECM analysis will have to 

be based on the first difference of the dependent variables (FX, US CDS and JP CDS). 

Information criteria 

 

Table 6 

Both information criteria tests imply that two lags are the optimal amount for the VAR and VECM 

method. 

VAR model 

The author controls for robustness by including the control variables into the equation as 

exogenous variables to control for possible influences. Thus the VAR equation is expanded from its 

form in the methodology with three dependent variables or endogenous variables plus exogenous 

variables (Fung, et al. 2008). 
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Vector Autoregression Estimates OLS 
   

FX Coefficient 
Std. 

Error 
t-

Statistic Prob. level 

US_TED 0,508059 0,266225 1,908384 0,0565 Weak 

S_P500 0,002927 0,001232 2,375992 0,0176 Super 

USDX 0,09681 0,024014 4,031472 0,0001 Super 

      Table 7 

 

After obtaining the VAR estimates, the OLS is calculated in order to acquire the probability values. 

With these values one is able to see which coefficients are significantly related to the dependent 

variables of FX, US CDS and JP CDS. The coefficients include both the dependent variables lagged 

for up to two lags plus the control variables. The results show that none of the lagged dependent 

variables are significantly related to each other. For FX however, US TED is positively related and 

significant to FX at a 5% which indicates a strong relation. SP 500 and USDX is also positively 

related and significant to FX but at a 1% super level. This is consistent as a positive US stock market 

placing an upward pressure on the FX. In general there are not many implications during the pre-

crises 1st period.  

Granger Causality (VAR) 

For the Granger Causality Test the author has the following null hypothesis: 

 

H0: Sovereign CDS Spreads jointly do not Granger Cause US dollar / Yen exchange rate. 

 H0.1: US CDS spreads do not Granger Cause US dollar / Yen exchange rate. 

 H0.2: JP CDS spreads do not Granger Cause US dollar / Yen exchange rate. 

H1: The US dollar / Yen exchange rate does not Granger Cause the sovereign CDS spreads 

H2: The sovereign CDS spreads do not Granger cause each other. 

 

The author finds no theory or relevance to support a theory of joint Granger Causation with FX and 

either US or JP CDS spreads onto another CDS spread. The reason supporting H0 null hypothesis of 

joint Granger Causation is sustained by the theory and facts connecting the US and Japanese 

economies considerably together.  
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The test fails to reject H1 and H2, thus the results will not be presented here. H0 is presented to 

express if the sovereign CDS spread jointly are Granger Causing FX, the result accepts the null 

hypothesis, and thus the CDS spreads jointly do not Granger Cause FX. H0.2 is weakly rejected by JP 

CDS Granger causing FX. As stated however, this relation is weak and for Granger Causality test 

need to have a significant probability value of no more than 5% to be considered a solid rejection 

by the author of this thesis. The VECM model is needed to clarify these findings or reject them. 

 

VAR Granger Causality/Block Exogeneity Wald Tests 
  Dependent variable: FX 

     Excluded Chi-sq df Prob. Level 
 

      US_CDS 0,190787 2 0,909 None 
 JP_CDS 5,1520 2 0,0761 weak 
 

      All 6 4 0,1868 None 
 

      Table 8 

VECM model 

In a similar procedure with three endogenous variables and control variables as exogenous, the 

author computes the following equation based on Fung (2008): 
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The VECM results are almost identical to the ones regressed in the VAR above. Once again there 

are no significant dependent variables on each other, only a few control variables appear to have 

significance on FX with similar close coefficients as in the VAR. The probability level remains near. 

Thus both VAR and VECM are correct models. 

 

Vector Error Correction Estimates OLS 
   FX Coefficient Std. Error t-Statistic Prob. level 

US_TED 0,4901880 0,2639760 1,8569460 0,0635000 Weak 

S_P500 0,0031130 0,0011250 2,7674150 0,0057000 Super 

USDX 0,0943180 0,0241900 3,8990790 0,0001000 Super 

      Table 9 

Granger Causality (VECM) 

Granger results in the VECM are also consistent with finding in the VAR, although the JP CDS is 

nowhere close to Granger cause FX. VAR showed a weak link, but so weak that it should be ignored 

as it was previously stated. 

 

VECM Granger Causality/Block Exogeneity Wald Tests 
 Dependent variable: FX 

   Excluded Chi-sq df Prob. Level 

     D(US_CDS) 0,392304 2 0,8219 None 

D(JP_CDS) 0,78061 2 0,6769 None 

     All 1,185506 4 0,8805 None 

     Table 10 
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1st  period end remarks  

The correlation analysis surely emerged a casual relationship between FX and the sovereign CDS 

spreads. The VAR, VECM and connecting Granger Causality tests on the other hand did not 

demonstrate such relationship whatsoever. The author however, is not surprised with this 

discovery, as CDS spreads surely are the most volatile in times of financial distress, as pointed out 

numerous times before. Upcoming is the 2nd period analysis, results should differ. 

 

Sub period 2: 

The form of 2nd period plot shows impulsive activity on the CDS spreads in particular. The author 

expected this plot result with a continues CDS spread widening as the financial crises reaches its 

highest point around the beginning of 2009. FX is also affected and in a highly volatile manner and 

a continuing slope going downward. FX and CDS follow and interact in a reflective pattern at some 

points, mostly the first great widening of the JP CDS in mid 2008. As JP CDS takes a sharp upward 

widening, FX clutters downward. The VAR and VECM should hopefully elucidate on this possible 

relation.  

Regarding stationarity, the observation is rather similar to the one identified in the full and 1st 

period. Especially the CDS spreads utmost volatile widening movement, reaching towards 1,2% 

premium it falls yet again sometime later.  
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Figure 7 

ADF Test 

According to AFD there is yet again nonstationarity and at a higher probability then before, as both 

JP CDS and US CDS has unit root. Surprisingly at zero lags, computed by Schwarz Information 

criteria, hence the analysis continues with Johansens test. 
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Table 11 

Johansens Co-integration Test 

The Johansens test in the 2nd period implies cointegration between the three dependent variables 

in both the Trace test and Maximum Eigenvalue test. This strongly provides evidence of VECM 

relevance, but again the author will conduct both VAR and VECM with Granger tests for 

comparison.  

 

Table 12 
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Information criteria 

The lag length test surprises with exceptionally diverse outcome on the information criteria tests.  

The optimal lag length by Schwartz is shown to be two lags while Akaike provides a substantial nine 

lags as the optimal solution. As stated before, the author would choose the lowest result for 

simplicity reasons. In this case however, two lags appears to have too much auto correlation so a 

few more lags would help. Adding two extra lags, which in total sums four lags reduces 

autocorrelation. The analysis can continue. 

 

Table 13 

VAR model 

The sheer amount of significant coefficients in the 2nd period is substantially higher than in the 1st 

period. The financial crises and the increased volatility for all the dependent variables, in particular 

the CDS spreads have volatile moments. For the first time it is discovered that the CDS spreads are 

significant. JP CDS appear to have tremendous significance on FX at two lags and at four lags. The 

coefficient of JP CDS at two lags is negative and significantly related to FX, at four lags the 

coefficient is positively related and significant. However the absolute value of the four lags is lower 

than at two lags. This implies that there was a positive reaction to the initial JP CDS of FX four days 

ago but it has been corrected since. What the author is trying to elucidate is that JP CDS began to 

widen four days ago, the Yen appreciated in terms of the US dollar but it was principally reduced 

by the widening of JP CDS two days before. This result could imply that currency values fluctuate 

widely with the CDS market, in particular the Japanese.  

 There are also far more control variables related to FX. JP TED and NIK225 coefficients are 

positively related and strongly significant to FX. JP TERM and the newly incorporated VANG 
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coefficients are negatively related to FX, suggesting that a lower overall flattening curve reflects 

poor economic prospects, thus hurting the exchange rate. 

Further there are also signs of spillover effect or contagion on both countries with JP CDS being 

significant at second and third lag, while it goes bi-directional with US CDS first lag being 

significant. The JP CDS at two lags is positively related with the US CDS spreads, suggesting that 

widening of JP CDS spreads contribute to a widening of US CDS spreads. At the third lag however it 

reverses and becomes negatively related but at a higher absolute value then one day ago, 

indicating that the US CDS spread corrects itself after “false alarm” from the Japanese economic 

spillover.effect.  

The US CDS at first lag coefficient is also positively related and significant, having a similar effect to 

the described above. While the US CDS shows no sign of relation with the control variables then 

the JP CDS contain a few. INDEF 3M shows weak significant coefficients that are positively related 

to JP CDS. This suggests that a greater interest rate differential between Japan and the US 

contribute to a wider CDS spread. NIK225 coefficient is negatively related and significant to JP CDS, 

this is an indication that higher stock market index signal strong economic outlook, thus lowering 

default probability and making the JP CDS spreads smaller.  

We have clear indications that CDS spreads have significant relationships with FX, which clearly 

supports the null hypothesis statements.  

 

 

Vector Autoregression Estimates OLS 
   FX Coefficient Std. Error t-Statistic Prob. level 

JP_CDS (-2) -380,5873000 153,5892000 -2,4779560 0,0133 Super 

JP_CDS (-4) 357,5660000 117,6337000 3,0396550 0,0024 Super 

JP_TED 0,7432810 0,3726280 1,9947020 0,0462 Strong 

JP_TERM -0,6433640 0,2777790 -2,3160990 0,0207 Strong 

NIK225 0,0002430 0,0001070 2,2665870 0,0235 Strong 

USDX 0,0371680 0,0228070 1,6297020 0,1033 Weak 

VANG -0,1518360 0,0467860 -3,2453240 0,0012 Super 

      US CDS 
     JP_CDS (-2) 0,0810700 0,0339240 2,3897540 0,0170 Strong 

JP_CDS (-3) -0,0942980 0,0343210 -2,7475290 0,0061 Super 
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JP CDS 
     US_CDS(-1) 0,1471140 0,0663730 2,2164700 0,0268 Strong 

INDEF_3M 0,0000872 0,0000505 1,7247240 0,0848 Weak 

US_TED -0,0001110 0,0000477 -2,3336320 0,0197 Strong 

SP_500 0,0000006 0,0000003 1,8849090 0,0596 Weak 

NIK225 -0,0000001 0,0000000 -2,7312060 0,0064 Strong 
 

Table 14 

Granger causality (VAR) 

The result difference between pre-crises and financial crises periods is phenomenal, as the volatile 

period indicates multiple relations between the FX and CDS spreads, plus the control variables. 

Now that significance from between JP CDS and FX has been well established, the author wants to 

answer the null hypotheses statements.  

 

H0: Sovereign CDS Spreads Jointly do not Granger Cause US dollar / Yen exchange rate. 

H0.1: US CDS spreads do not Granger Cause US dollar / Yen exchange rate. 

H0.2: JP CDS spreads do not Granger Cause US dollar / Yen exchange rate. 

H1: The US dollar / Yen exchange rate does not Granger Cause the sovereign CDS spreads 

H2: The sovereign CDS spreads do not Granger cause each other. 

 

The null hypothesis H0 is strongly rejected, thus the US and Japanese sovereign CDS spreads are 

jointly Granger causing FX at a 0,0004 super level of probability. The null hypothesis H0.1 is 

accepted at a 0,6971 probability rate and thus US CDS does not Granger Cause FX. The null 

hypothesis H0.2 is strongly rejected, thus JP CDS is Granger Causing FX at a spot on rate of 0,00. 

Surprisingly, the CDS spreads jointly reject the null hypothesis H0, while the US CDS shows no 

indications of such causation alone. 

The null hypothesis H1 is not rejected, thus FX does not Granger Cause the CDS spreads. This goes 

for both US CDS and for JP CDS. Although the result of 0,1751 probability rate for the US CDS is 

much lower than that of JP CDS, resulting at 0,4818 probability rate. Despite this, the probability is 

much too high to reject the null hypothesis, besides there were no indications of such a 

relationship in the VAR analysis, meaning FX being significant to US CDS at any of its lagged term 

which was not found to be factual. The same applies for the JP CDS in the VAR.  
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The null hypothesis H2 could provide further evidence of the US and Japan´s economic 

relationship. H2 is rejected for both CDS spreads, meaning that both the US CDS and JP CDS are 

Granger Causing each other. This implies that there might be strong contagion between the two 

economies in troubled financial time, especially since it is bi-directional. Overall there appears to 

be a reasonable relationship activity, in particular from the JP CDS spread. 

 

VAR Granger Causality/Block Exogeneity Wald Tests 
 Dependent variable: FX 

   Excluded Chi-sq df Prob. Level 

     US_CDS 2,210775 4 0,6971 None 
JP_CDS 25,69798 4 0,0000 Super 

     All 28,1423 8 0,0004 Super 
 
 

    Dependent variable: US CDS 
  Excluded Chi-sq df Prob. Level 

     FX 6,340818 4 0,1751 None 
JP_CDS 17,34409 4 0,0017 Super 

     
     Dependent variable: JP CDS 

  Excluded Chi-sq df Prob. Level 

     FX 3,474514 4 0,4818 None 
US_CDS 19,92284 4 0,0005 Super 

     
     Table 15 

VECM model 

 

In the 1st period VAR and VECM were nearly identical in choosing the same significant control 

variables and presenting the same Granger Causality test results. For the 2nd period however the 

two tests give different results. With the exception of an extra lag coefficient from JP CDS on FX, 

the coefficient estimates on FX are quite similar to what was discovered in the VAR. The variables 

are the same and probability levels are also nearly similar. 
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For FX case with JP CDS spreads, the coefficient of the second lag on FX is negative. What the result 

is showing is a increasing CDS spread is immediately followed by a decrease in the exchange rate. 

 This is reflected in the 2nd and third lags. But these are not separate shocks, rather one big shock 

that takes a few days to peak. The fourth lag is possibly capturing the fact that the shock is 

transient and after 4 days removed from the peak in the CDS spread, the both the CDS and FX rates 

have started to revert in the other direction. 

 

An interesting fact is the coefficients on the CDS spreads.  

In the VAR, US CDS appeared to have no significant coefficients other than those from JP CDS. This 

reflects that the control variables were not significantly important for the widening of US CDS 

spreads. When taking the first difference however, such as in case of the VECM, the author finds 

that both the coefficients of endogenous variables FX (lag 1) and JP CDS (lag 2) are significant. Both 

of them are positively related to US CDS. FX is positively related to US CDS, implying that a great 

exchange rate relates to a widen CDS spread. INDEF 3M is negatively related to US CDS, entailing 

that a lower interest differential between Japan and the US will contribute to a wider spread. 

Notice however that the significance is weak. VIX is not surprisingly positively related to US CDS. 

The result tells that the greater the volatility, the wider the CDS spreads.  

FX is positively related to JP CDS, implying that a great exchange rate relates to a widening CDS 

spread. INDEF 3M is positively related to JP CDS, entailing that a high interest differential between 

Japan and the US will contribute to a wider spread.   
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Vector Autoregression Estimates OLS 
   FX Coefficient Std. Error t-Statistic Prob. level 

D(JP_CDS(-2) -509,621700 117,382600 -4,341545 0,000000 Super 

D(JP_CDS(-3) -305,554000 119,698800 -2,552691 0,010800 Super 

D(JP_CDS(-4) 334,514300 119,444300 2,800588 0,005200 Super 

JP TED 0,811895 0,364064 2,230088 0,025900 Strong 

JP TERM -0,599468 0,271335 -2,209331 0,027300 Strong 

NIK225 0,000261 0,000107 2,441674 0,014700 Strong 

USDX 0,039909 0,022767 1,752918 0,079800 Weak 

VANG -0,108662 0,044404 -2,447110 0,014500 Strong 

      US CDS 
     D(FX(-1) 0,000004 0,000002 2,052427 0,040300 Strong 

D(JP_CDS(-2) 0,088801 0,026163 3,394194 0,000700 Super 

INDEF_3M -0,000057 0,000031 -1,863607 0,062500 Weak 

VIX 0,000006 0,000002 3,277747 0,001100 Super 

      JP CDS 
     D(FX(-1) 0,000007 0,000003 2,291012 0,022100 Strong 

D(FX(-4) 0,000024 0,000014 1,707292 0,087900 Weak 

D(US_CDS(-4) 0,173670 0,065635 2,645973 0,008200 Super 

INDEF_3M 0,000095 0,000048 1,958511 0,050300 Strong 

US TED -0,000111 0,000048 -2,328760 0,020000 Weak 

NIK225 0,000000 0,000000 -3,219411 0,001300 Super 

       

Table 16 

 

The result differences between the VAR and VECM Granger Causality test in the 2nd period are 

low. Though probability values are different, the result on the null hypothesis statements is the 

same as in the VAR 
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Granger Causality (VEC;) 

 

The null hypothesis H0 is strongly rejected, thus the US and Japanese sovereign CDS spreads are 

jointly Granger causing the FX. Null hypothesis H0.1 is accepted and thus US CDS does not Granger 

Cause FX. The null hypothesis H0.2 is strongly rejected, thus JP CDS is Granger Causing the FX.  

The null hypothesis H1 is not rejected, thus FX does not Granger Cause the CDS spreads. This goes 

for both US CDS and for JP CDS. Despite small indications of FX having significant relationship to 

the CDS spreads it does not Granger Cause the spreads. 

 H2 is rejected for both CDS spreads, meaning that both the US CDS and JP CDS are Granger 

Causing each other. The theory behind contagion could explain this bi-directional relationship. 

VEC Granger Causality/Block Exogeneity Wald Tests 

Dependent variable: FX 
  Excluded Chi-sq df Prob. Level 

     US_CDS 1,6319 4 0,8031 None 

JP_CDS 32,0468 4 0,0000 Super 

     All 35,3109 8 0,0000 Super 

     Dependent variable: US CDS 
  Excluded Chi-sq df Prob. Level 

     FX 3,1865 4 0,5271 None 

JP_CDS 12,1447 4 0,0163 Super 

     Dependent variable: JP CDS 
  Excluded Chi-sq df Prob. Level 

     FX 4,5023 4 0,34+23 None 

US_CDS 26,9268 4 0,0000 Super 

     

     Table 17 
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Wald Test 

 

To elaborate further on the US and JP CDS spreads joint relation to FX, the author will examine 

second, third and fourth lag in the VECM, to see if they jointly have significance on FX. It has 

already been tested that JP CDS lags are significant to FX, while US CDS spreads alone are not. The 

test reveals that the US CDS and JP CDS are jointly significant to FX at all lags and they are 

positively related. This suggests that as the CDS spreads widens, the exchange rate appreciates. 

The results support the CDS spreads jointly Granger causation on FX. In summary however, as the 

JP CDS coefficients are extensively larger by up to almost a hundred times then the US CDS 

coefficients, the joint significance is most likely due to JP CDS “dragging” to rejecting the H0.  

 

Wald Test: 

    

     

Lags 

Test 

Statistic Value df Probability 

     2nd Chi-square 18,85971 2 0,0001 

3rd Chi-square 6,6049340 2 0,0368 

4th Chi-square 6,6049340 2 0,0173 

     Null Hypothesis: C(X)=C(X)=0 

   Null Hypothesis Summary: 

   

     Normalized Restriction (= 0) Value Std. Err. 

 

     D(US_CDS(-2)) 

 

5,868012 188,489 

 D(JP_CDS(-2)) 

 

-509,6210 117,383 

 D(US_CDS(-3)) 

 

46,83884 187,242 

 D(JP_CDS(-3)) 

 

-305,554 119,699 

 D(US_CDS(-4)) 

 

-90,923 187,616 

 D(JP_CDS(-4)) 

 

334,514 119,444 

 

     Restrictions are linear in coefficients. 

   

Table 18 
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2nd period end remarks 

No doubt that the 2nd period was more fruitful in results then the 1st period. However it also 

brought up the question as to whether VAR or VECM was the most appropriate test. Despite 

common results in both Vector models and in the Granger Causality tests, there were few 

differences. The author believes that the VECM is the better model as it provides deeper insight in 

a bi-directional significance between FX and the CDS spreads. In addition, the VAR provided very 

few significant coefficients from control variables on to the CDS spread. It is important to 

understand however that as CDS spreads reflects the risk of default. However, the risk of default is 

often considered to be counter-cyclic. To clarify on counter-cyclic, this means that the default risk 

is moving opposed to the actual trend. (Cuadra 2009). This could explain why some of the control 

variables had no significant coefficients.  

Another consideration is that the methodology followed according to Zhang, Yau and Fung (2009) 

was promtly used to analyse corporate CDS, not sovereign as the author has applied in this 

analysis. They also merely considered a single spread. 

 

Contagion of Sovereign Default Risk 

Contagion is defined as: 

 

 ” The likelihood that significant economic changes in one country will spread to other countries. 

Contagion can refer to the spread of either economic booms or economic crises throughout a 

geographic region19.” 

 

Contagion has become more often a major occurrence, as the global economy has grown and 

economies in certain geographic regions have become more connected with each another. It can 

spread to neighboring areas but also go across the globe. It is particular prominent in financial 

crises time, as there have been several examples in the past (Investopedia 2013).  

 

                                                      
19

 http://www.investopedia.com/terms/c/contagion.asp 
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One important example was the Asian financial crisis of 1997. It began in the local area 

surrounding Thailand and it continued to spread until it reached as far as South America. It has 

also occurred in Mexico, known as the 1994 tequila crises, which spread to South American 

countries such as Brazil and Argentina, as their sovereign bond yields soared upwards. Little 

research has been done on the subject but there is evidence of its occurrence. The graph below 

shows the plot of several European 10-year bond yields.  The 23rd of April 2010 is the date when 

the Greek government first asked for a bail out from the European Central Bank and IMF. As a 

result, the bond yields soared up for Greece and for the PIIGS countries, mainly: Portugal, Ireland 

and Spain. Not nearly as much as Greece that is, but still a substantial amount suggesting the 

default risk origin (Park 2012).  

 

 

 
Source: Park (2012) 

Figure 8 

Before the author precedes further on contagion, the theoretical subject is in fact a research topic 

on its own and countless calculations and estimates can be driven from such an analysis. The 

author will not proceed so far on the subject, hence only the surface of the contagion theory shall 
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be used. Besides, though contagion is not a new term, it is more commonly discussed for 

corporate. There is little literature on sovereign contagion, specifically related to default risk. In 

fact, contagion does not even have a uniform definition.  

The most common way to define it further is the generalization that grim market disturbances 

spread from one country to another. One method to observe contagion is through observing 

excessive co-movements of exchange rates, stock, bond markets and sovereign spreads. As the 

example above discusses the European debt crises evolved from a Greek bail out, the author will 

preview the US and Japanese bonds, bills and the sovereign CDS spreads (Park 2012). 

It can go either direction, but the author finds it more likely that contagion from the US to Japan 

would be more probable. The main evidence is from the US troubled corporate sector from 2005 

to 2010, in particular the later half. In fact, eleven of the top twenty largest bankruptcies have 

occurred in the selected period. Some examples are, for instance, Lehman Brothers, Washington 

Mutual, General Motors and CIT Group. All of these were placed in the order of 1st, 2nd. 4th and 5th 

in the rank of the largest bankruptcies in the US history. These four along with five other 

bankruptcies occurred during the analysis selected financial crises period (New Generation 

Research, Inc u.d.). The author hasn´t found noteworthy bankruptcies in Japan. 

 

Company Bankruptcy Date  Description  Assets  Rank 
Lehman Brothers Holdings Inc.  09-15-2008  Investment Bank  $691,063 1 
Washington Mutual, Inc.  09-26-2008  Savings & Loan Holding Co.  $327,913 2 
General Motors Corporation  06-01-2009 Manufactures & Sells Cars  $91,047 

4 
CIT Group Inc.  11-01-2009 Banking Holding Company  $80,448 5 
Chrysler LLC  04-30-2009  Manufactures & Sells Cars  $39,3 9 
Thornburg Mortgage, Inc.  05-01-2009 Residential Mortgage Lending 

Company  

$36,521 
10 

Refco Inc.  10-17-2005  Brokerage Services  $33,333 14 
IndyMac Bancorp, Inc.  07-31-2008  Bank Holding Company  $32,734 15 
General Growth Properties, Inc.  04-16-2009  Real Estate Investment 

Company  

$29,557 
18 

Lyondell Chemical Company  01-06-2009 Global Manufacturer of 

Chemicals  

$27,392 
19 

Calpine Corporation  12-20-2005  Integrated Power Company  $27,216 20 
The top 20 bankruptcy filings 1980 to present. Source: Bankruptcydata.com 

Table 19 
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Glancing at the graphs below it seems likely that either Japan or the US has a certain amount of 

spill over on to each other. The ten year US treasuries and the ten year Japanese government 

bonds have the weakest relation, making contagion hard to determine. In the two year US 

treasuries and two year Japanese government bonds contagion appears more visible. In the first 

half there is no relation, if so then very diminutive. The second half however it might appear as the 

US Treasuries is spilling over negative effects and dragging the Japanese government bonds down. 

It can also be vice versa. For the three month US treasury bill and the three month Japanese 

treasury bill the story is the same as with the two year bonds, but vise versa doesn’t appear to be 

very likely. Not in the first half at least. Lastly there is the US and Japanese CDS at the bottom of 

the graphs which the author has presented together before. Their movements are so similar that 

contagion relations must have a foothold of some sort. These are however just plots and nothing 

can be said for sure about them.  

 

Figure 9 
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To better test for contagion, the author sets up a small analyses in the table below. Even thought 

there are plenty of ongoing discussions about what constitutes contagion, the author decides that 

a Spearman correlation test might help elucidate the topic. In the table, there is presented the 

three Japanese government bonds and bills, plus the Japanese sovereign CDS spread. Pre-crises 

and Financial crises periods are the analysis variables, each period variables contain US CDS 

spreads throughout the selected period to represent the US sovereign risk of default. These 

periods are correlated the Japanese sovereign variables. All the coefficients are significant with the 

exception of the ten year Japanese government bonds in the first period which appears not to be 

significant. This was observed in the graphs by the author. The bonds coefficients are negative and 

significant, implying that a greater US CDS spread relates to a lower bond yield. As the correlation 

test proceeds into the financial crises period, the coefficients increase more than double. With 

regards to the CDS spreads alone, the US CDS is positively related to the JP CDS. This implies that 

as the US CDS spreads widen so does the JP CDS spreads. During the financial crises period, the 

coefficients more than triple. 

 

 

Note: Pre-crises period spans from March 8
th

 2005 to August 3
rd

 2007. The Financial crises period is starting from 
August 7

th
 2007 to January 4

th
 2010. 

 
Table 20 

Contagion summary 

The problem with contagion is due to its difficulty to measure. Though there are implications of US 

financial crises spill over, it is hard to say whether these are directly involved or if it is due to the 

global financial crises. The latter is probably the most accepted explanation, as this correlation test 

could theoretically be conducted with most European nations and other large economies affected 

during the financial crises. To elucidate further on this topic would be off the scope of the thesis. 
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Discussion 

In the beginning of the empirical analysis, the author tested if there were hints of a relationship 

between sovereign CDS spreads and the Yen/dollar exchange rate in the correlation analyses. But 

despite larger correlation coefficient results in 2nd period, which represents the financial crises 

period, the test did not elucidate anything significant. Thus the more sophisticated models such as 

VAR/VECM were to be applied depending on the results of unit root and cointegration. As there 

were some concerns about the case of unit root both tests were applied. In the end they provided 

similar results, yet with noticeable differences.  

The pre-crises or calm finance period referred to as 1st period saw very little activity. The 

VAR/VECM models were barely any different and the Granger Causation test showed no significant 

causations. Therefore, the author concludes that there is little information flow between CDS 

spreads and the exchange rate. 

The financial crises known as “2nd period” had a high level of activity in the regressions. VECM 

appeared to be the most appropriate model as non-stationarity and cointegration was established 

for the period. In addition, taking the first difference into the VECM provided expected results from 

the control variables. In a crises period, these financial markets should react to the exchange rate 

and to the CDS spreads, depending on their origin. The 2nd period showed evidence of relation 

from the exchange rate on to the CDS spreads. This suggests that they are all relatively webbed 

together in a crises period, thus influencing by either appreciation/depreciation. Being more 

specific, it was discovered that JP CDS spread coefficients were negative to the exchange rate FX, 

suggesting that larger JP CDS spreads lead to a decrease in the exchange rate. There is a relation 

between JP CDS and the exchange rate, but it is unstable and hard to predict.  

The pre-crises period suggested there was no Granger causation, this however changed in the 2nd 

period. There were strong implications that JP CDS was Granger causing FX as well as the CDS 

spreads Granger causing each other. However, the exchange rate FX did not Granger cause the CDS 

spreads at any point in the analysis. Though it has relationship in the VAR/VECM thus persisting 

information flow, it did not cause the JP CDS spreads. 

One of the most interesting results were US CDS persistence to relate or Granger Cause FX, despite 

plot movements would suggest otherwise. Logically, a widening US CDS spread thus suggesting 

increased risk of default should have a depreciating effect on FX, as the dollar loses value 
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compared to the Yen. However, US CDS was related and Granger Causing FX if taken jointly with JP 

CDS. This evidence was provided in the Wald test. The test however is subject to some uncertainty, 

as the author finds that the considerably higher JP CDS coefficients might be dragging the result. 

Though bewildering, a concluding remark suggests that the information flow is there and can 

reflect on the exchange rate for the countries involved. For the regressions analyzed, in the calm 

periods the reactions are too low to determine relation and especially causations. In financial 

crises periods the general market is too volatile as many markets pull in the financial web. It is 

possible that the Sovereign CDS markets are extreme cases. Though most financial markets 

globally took deep depreciations during the crises, the sovereign CDS spreads react with colossal 

increases. For example, the minimum value for JP CDS was … and the maximum …. Just by 

observation, the premium percentages are still small and do not stand out. Fact is however that 

the maximum is over 5000% larger than the minimum, this is a very sharp widening yet supposedly 

normal for sovereign CDS spreads.  

 

Another consideration is the difficult circumstances surrounding the Yen. The export based 

economy of Japan places a pressure on the Yen which continues to increase its value. It places an 

odd negative effect on Japans economy with a spiral effect where a strong Yen hurts the economy. 

That combined with the world largest government debt increases the risk of default, thereby 

widening the JP CDS. 

 

 Again, a strong yen is not related to robust economy, this is due to Japans export based economy. 

When exports slow due to rise in yen, firms try to improve their productivity by a more effective 

production and cutting costs in order to improve competitiveness in the global market. Yet exports 

do not decline significantly but imports do. Imports fall, as domestic companies cut jobs in order to 

streamline business. Drop in imports is due to decline in domestic demand and when imports 

decline while exports do not then Japans´ account surplus will grow and thereby further prompting 

to appreciate the Yen. Economic financial uncertainty thereby does not depreciate the yen but 

increases it in this vicious cycle. The cycle causes layoffs and domestic demand to fall, thus 

continuing the sequence. 
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At the same time, poor economic prospects which are also visible in the plot showing volatile 

moments in the US CDS causes investors to consider the yen as a safe place rather than the dollar 

or euro. Since Japans´ currency does not violently fluctuate and exchange risk is unproblematic and 

manageable, compared to the dollar and euro, as their value may plunge at any time (Hays 2009). 

The state of which the Yen is in during the crises is referred to as “Endaka”, which is when the Yen 

is high compared to other currencies, the result is usually a local Japanese recession. The latest 

“Endaka” was in August 2008, which contributed to the worldwide recession. It occurred through 

carry trades when the crises hit in the US. As the dollar became risky, investors placed their assets 

in a “safe” currency with near zero interest rates. Because of these extremely low interest rates, 

the Yen is one of the most popular carry-trade currencies. This directly contributes to the Yen 

increasing, even in recession periods (Dorsch 2008). 

Conclusion 

The main question of this thesis paper was find the relationship between the sovereign CDS 

spreads and the exchange rate. Due to the nature of the VAR/VECM with three dependent 

variables contributed to two sub-questions. More specifically, CDS spreads being jointly significant 

to the exchange rate, as well as being significant to each other. All three were found to be true 

with Japanese CDS being the leading provider of these findings. However, due to lack of literature 

with jointly results and contagion CDS relations, the evidence was found difficult to confirm.  

 

As this thesis has evolved and time series data been analyzed, it is rigid to conclude on the 

influences of CDS spreads. In particular the Japanese sovereign CDS spreads had a negative effect 

on the exchange rate as it widened. Though the information between sovereign CDS and the 

exchange rate Yen/dollar do exists on volatile periods, there are too many other factors that play in 

on the prediction of the Yen. It becomes complex to conclude the direct link, as numerous of other 

influences take their part in the exchange rate. It is problematic to answer considering that these 

areas are large topics on their own and difficult to address within this thesis original scope. None 

the less however, the analysis provided an interesting empirical method from which the relation 

between and information flow between credit default swaps and exchange rates can be 

determined. 
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Suggested further research 

As the analysis progressed, the author noticed the sheer size and research possibilities that are 

available. It has been wondered the choosing of the Yen as one of the currencies was a poor choice 

for the scope of the analysis. Clearly the Yen has an exception status, as opposed to the dollar and 

perhaps the Euro, Australian dollar, British sterling pound etc. Further research would have been 

valuable to compare the Yen against currencies other then the dollar, like the currencies 

mentioned above. In addition, even better could be to consider other currencies to the dollar. 

An optional matter is also to consider the sheer size of the regression. The two research papers 

described heavily in the literature review have their sample size reduced to approximately Three 

years (Hui & Fong, 2011) and four years (Zhang, Yau, & Fung, 2009). The author of this thesis paper 

has a sample size of approximatly five year which is not far from the supposivly four years, 

however that research paper only considers 986 observations whereas this have over 1200. Hence, 

perhaps the sample size should be ajusted or weekly data might have been more appropriate, 

which was applied by Hui & Fong (2011). 

As the author choose to have two sovereign CDS spreads in the same empirical analysis, a bi 

hypothesis was established as to what degree did the CDS spreads related to each other. It was 

easy enough to run the VAR/VECM and Granger Causality tests and then conclude the relation. But 

how to theoretically answer the question would be a contagion analysis. The topic was brushed on 

in this thesis paper, but in order to keep it within the scope it was kept that correlation did suggest 

a spillover but to confirm it would require far more extensive research. Perhaps not keeping in a 

single research paper, more properly would be an independent analysis testing only for this topic.  

It would be an interesting topic to cover as there is little contagion research on sovereign risk of 

default. 

Lastly, covering the same analysis but on corporate CDS. Even though this has been covered 

relatively especially by Zhang, Yau & Fung (2009), perhaps using two CDS spreads and thus 

comparing the corporate and sovereign results over the period could have provided more insight. 

Initially it was the plan of the author but due to constraint of time it was limited to sovereign CDS 

only about mid way in the thesis paper. 
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