
 
e 

 
 
 

 
 

 
 

The effect of credit default swap premiums on developing 
markets’ economies: The case of exchange rates 

 
 

Yunus AÇCI 
yunus.acci@iste.edu.tr 

Iskenderun Technical University, Iskenderun, Turkey 
Selim KAYHAN 

skayhan@konya.edu.tr 
Necmettin Erbakan University, Konya, Turkey 

Tayfur BAYAT 
tayfur_bayat@hotmail.com 

Inonu University, Malatya, Turkey 
 

Abstract. In the literature of economics, risk perception is an important issue and it is some hard 
to measure. In this study, we test the relationship between CDS premiums as a variable indicating 
risk perception in ‘fragile five’ economies and nominal exchange rates of each ‘fragile five’ 
economy after the global crisis. The possible interaction between variables would make possible to 
predict exchange rates change in the future. Results obtained from both time series co-integration 
tests and panel data co-integration tests indicate that CDS premiums are one of the most important 
factor affecting nominal exchange rates in fragile five countries and it is concluded that the 
causation linkage between CDS premiums and exchange rate for Turkish, Brazilian, South African, 
Indonesian and Indian national currencies is valid in the longer time periods. 
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1. Introduction 

Emerging market economies are classified in many respects. In initial classifications, BRIC 
acronym is used to indicate Brazil, Russia, India and China which are the biggest and fast 
growing emerging markets and it is coined by Jim O’Neill of Goldman Sachs. S, T or M 
letters can be added to the end of acronym in order to add South Africa Republic, Turkey 
or Mexico into the group, respectively. Another acronym is coined by O’Neill, MINT is 
used to facilitate another group of emerging market economy, Mexico, Indonesia, Nigeria 
and Turkey. The common features of them are young population, useful geographical 
placement and commodity producers, except Turkey. 

So far acronyms are used to group economies immutably. Morgan Stanley uses a group 
name to call a dynamic group which can be change from year to year different from existing 
acronyms, ‘fragile five’. It calls five economies that have become too dependent on skittish 
foreign investment to finance their growth in August 2013. These economies are Brazil, 
Indıa, Indonesia, South Africa and Turkey. The timing of identification was so meaningful, 
just after the announcement of chairman of Federal Reserve Bank (FED, hereafter) about 
the end of Quantitative Easing (QE, hereafter) program implemented by FED. 

In the aftermath of global finance crisis occurred in 2008, turmoil in advanced economies 
have pinned down policy makers to implement extraordinary monetary policies. 
Particularly in the U.S. economy loose monetary policies, such as QE program were 
implemented in order to stimulate economy and control inflation rate. While FED was 
trying to divest itself of the crisis, the bank funded emerging market economies as another 
consequence of the QE program. 

The need for funds to finance investments in emerging market economies was satisfied by 
capital inflows coming from the U.S. financial system. In this time period, many 
developing countries experienced high growth performances and it was thought as a way 
out of recession in global economy. But of late the expansionary policy came to the end by 
the announcement of FED. It was in May of 2013. The announcement of former Federal 
Reserve chairman Bernanke has undermined the emerging market economies. Because the 
Bernanke’s speech emphasizing the FED would end QE in a short time manner affected 
the direction of capital flows in the global finance system. The capital inflow into emerging 
economies would not be as high as post-crisis period anymore.  

It has not been the sole problem with emerging market economies. Slowing down Chinese 
economy, relatively high and persistent inflation, instability in oil prices, unsustainable 
domestic policies and political chaos in most of these economies boosted problems such as 
current account deficit, unemployment and slowdown in production. As a consequence of 
all these developments in the world economy, emerging market economies have fallen on 
evil days because of increasing funding costs and the increasing need for capital in order 
to sustain high growth rates.  

The risk in emerging markets increased considerably. So the investors in global financial 
system were skeptical in investing into these countries. In an interview of Bloomberg 
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columnists Worrachalte and Xie (2015) with Chris Chapman a trader in Manulife Asset 
Management which oversees 302 billion U.S. dollar, Chapman declares that they have 
reduced positions in emerging markets due to change in risk-reward ratio and they will 
continue to monitor the position in these countries. No doubt, the risk in emerging markets 
has increased as well as reduction in profitability. 

In order to show the change in risk perception in emerging markets, it is possible to employ 
credit default swaps premiums. The acronym of the credit default swap is CDS and it is 
better to use it anymore. The CDS which is an important indicator of risk in the financial 
system of an economy. It is a kind of over-the-counter credit protection contract between 
buyer and seller. A protection seller pays compensation to a protection buyer to make a 
payment in the case of a pre-defined credit event. For credit protection buyers who pay a 
fixed premium called the CDS spread, the CDS market offers him/her to reduce credit risk 
(Hui et al., 2015, 174). In the following graph, the change in CDS premiums of Brazil, 
Turkey, India, Indonesia and South Africa is shown. 

Graph 1. CDS Premiums of Fragile Five countries (2009-2016) 

 
Source: Bloomberg. 

Graphic shows two hikes in CDS premiums of fragile five countries, one of them is in the 
last quarter of 2011 and other is in the second half of 2013. The CDS premiums of five 
economies were relatively low in April 2013, just before the declaration of Bernanke. In 
digits, it was 109 for Brazil, 129 for Indonesia, 195 for India, 157 for South Africa and 117 
for Turkey. It is the lowest premium the Turkish economy ever had. Similarly, they were 
the second lowest premiums for the Brazilian and Indonesian economies.  

Just after two months of declaration, they increased enormously, 97 points in Brazil, 152 
points in Indonesia, 170 points in India, 82 points in South Africa and 122 points in Turkey. 
Almost they double themselves. Increase ratio in CDS premium in two months was 89%, 
118%, 87%, 52% and 103%, respectively. 
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The volatility of CDS premiums is worth to be seen also. According to graph 2, the 
volatility in CDS premiums of fragile five countries is relatively low. But after the 
declaration, there is a second highest top spot for each economy. The fragility for Indian 
and Turkish is more than% 0.4.  

Graph 2. Volatility in CDS Premiums of Fragile Five Countries 

 
Source: Bloomberg. 

Fragile five term coined by Morgan Stanley does not recall the economies of the mentioned 
countries only. It also determines the currencies which have trouble against U.S. dollar by 
the declaration of final of the QE program. These are rupee (India), real (Brazil), lira 
(Turkey), rand (South Africa) and rupiah (Indonesia). The depreciation in currencies 
mentioned above is illustrated in the graphic 3. The currencies have experienced serious 
collapse in the aftermath of speech of Bernanke. Some of them dodged slightly and but 
others strictly.  

Graph 3. Depreciation in Fragile Five Currencies (%) 

 
Source: International Financial Index. 
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Depreciation between May 2013 and January 2016 in Brazilian real is almost depreciated 
93%. Turkish lira and South African rand depreciated 58% in this time period. Indonesian 
rupiah lost 41% of its value. The least decrement is in Indian rupee, 18%, between May 
2013 and November 2015. The value of fragile five currencies drew a volatile appearance. 
As can be seen in graph 4, after the hike in 2013, hikes in national currency depreciation 
have become common. 

Graph 4. Volatility in Fragile Five Currencies (%) 

 
Source: International Financial Statistics. 

The increasing fragility in currencies of emerging economies especially Brazil, Turkey, 
Indonesia, India and South Africa following hike in risk bring whether the risk perception 
is effective on depreciation and/or appreciation in currencies into mind. The potential 
interaction between risk perception and value of a currency would make possible to predict 
exchange rate by following risk variations. In the light of explanations, in this paper we 
aim to test causation linkage between CDS premium and nominal exchange rate in ‘fragile 
five’ economies. 

 

2. Theoretical background 

The starting point of theory is the relationship between risk perception and pricing in 
financial markets. The theory of finance implies that price of a financial asset related with 
its own risk. Therefore currency of an economy is no exception as it is akin to a financial 
asset (Zhang et al., 2010: 440). So, researchers imply that one of the important determinant 
of exchange rate volatility is the “risk factor”. In initial studies of Eichengreen, Rose and 
Wyplosz (1995), Obstfeld and Rogoff (2001) and Eichengreen and Hausmann (1999), they 
emphasize the risk factor in explaining currency volatilities. Also we can explain the effect 
of risk factor on value of an economy’s national currency via stability notion. If an 
economy’s structure and political stability of governance is strong, the currency of related 
economy will be positively related with them. If the country risk increases due to macro 
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economic and/or political instability, investors would want to sell securities which are 
denominated in the economy’s currency and to repatriate funds, hence putting downward 
pressure on the currency (Hui and Chung, 2011: 2945). In this regard, it is possible to 
conclude that national currency would depreciate in case of an increase in country risk, vice 
versa.  

In order to measure risk perception in an economy it is feasible to employ CDS premiums 
due to its increasing popularity among financial market actors and raising market size in 
global financial system. CDS is an over-the-counter credit protection contract to reduce 
credit risk as explained before. In the swap application, the protection seller will be able to 
earn income without having to fund the position. In other words, in this kind of swap 
contract, the buyer makes payments to contract seller in exchange for the protection from 
default in the reference entity (Yang et al., 2010: 2). 

The market for CDS has ballooned from 180 billion U.S. dollar in notional amount in 1996 
to over 54.6 trillion U.S. dollar in the second quarter of 2008 (Hassan et al., 2011: 2). The 
CDS market grew enormously in recent years as explained above. This makes it a useful 
tool in reflecting the situation in financial markets. According to Hui and Fong (2015) can 
be interpreted as an indicator of the country’s economic-politic stability.  

The CDS spread would show the market conditions and would give information about the 
health of financial system. Because, when the credit risk of a sovereign market increases, 
sovereign CDS spreads’ do not emanate from changes in fundamentals of the underlying 
economies. It is a kind of mirror that show any change in the risk appetite of market 
participants in terms of credit exposure. According to Bekkour et al. (2015) a negative 
change in the creditworthiness of a sovereign inevitably translates into depreciation of its 
currency along with soaring currency. 

 

3. Literature review 

According to Galil et al. (2014), the CDS market has grown over the years and the 
popularity of the premiums in finance literature has increased. Recent empirical studies 
investigating CDS premium markets try to identify the determinants of CDS spreads. In 
the literature, the papers examining CDS spreads employ a number of macro and micro 
economic variables as proxy in order to interpret a change in CDS spreads in different time 
periods. It is possible to classify them into firm level variables and macroeconomic 
variables as well as financial and real sector variables (please see Hassan et al. (2013) for 
the related literature). Another variable employed in the literature is exchange rate to 
determine CDS spreads. Before, there are too many studies in order to determine exchange 
rate movements (please see Adiguzel et al. (2013), Bayat et al. (2015) and Kayhan et al. 
(2013) for detailed literature). It is concluded that it is among the determinants of CDS 
spreads. Ehlers and Schonbucher (2004), Berndt et al. (2005), Singh (2003), Kim et al. 
(2015), Hassan et al. (2017) and Kar et al. (2016) also include it into the equation the 
empirically analyze. 



The effect of credit default swap premiums on developing markets’ economies: The case of exchange rates  241 
 

 

Contrary to analyzes summarized above, there is a few studies examining the effect of CDS 
spreads on the value of national currency against other currencies. A possible analysis 
would allow us to understand the linkage between a country’s credit risk and the strength 
of its currency. Carr and Wu (2007) initially investigate the possible effects of CDS 
premiums on national currency’s value against the other currencies. Carr and We (2007) 
analyze the possible relation between currency expectations and CDS spreads in Mexico 
and Brazil. In order to test it, they employ currency option market and CDS spreads 
between years 2005 and 2007. The authors suggest that the currency option market of 
Brazil and Mexico identify the prices of national currencies. In the study of Zhang et al. 
(2010), authors investigate the relation for four developed countries. By analyzing these 
economies, they want to investigate the interaction between exchange rate and financial 
risk perception by employing CDS spreads. They imply the results of empirical 
investigation as follows: CDS spreads indicate the exchange rate of Japanese, United 
Kingdom, Australia and Eurozone national currencies between January 2004 and February 
2008 periods.  

Hui and Chung (2011) analyze the relation between variables for sixteen European 
countries which are member of Euro and find out how the policymakers can stabilize euro 
against U.S. dollar. Bekkour et al. (2015) also analyze euro for the period of 2007-2012 
into two sub-periods. These are before European debt crisis and after the crisis. They 
conclude that five year CDS spreads of eleven European countries has an impact on 
common currency only during the sovereign debt crisis. 

Omachel and Rudolf (2015) analyze the causation linkage between CDS premiums and 
currency risk. Results imply that any jump in CDS spreads in one of the member country 
in Eurozone would cause depreciation in the value of euro against U.S. dollar.  

Hui and Fong (2015) investigate the relation for United States of America, Japan, 
Switzerland and Eurozone, called “safe heavens”. The authors take both short and long 
terms into account. Empirical analysis results show that sovereign credit risk of these 
economies is effective on market expectations of their exchange rates in the long run. On 
the other hand, the relation is not valid in the short run. Another finding of the study is that 
effects of sovereign credit risk changes drastically in times of crisis. 

Della Corte et al. (2015) analyze the relation between CDS premiums and exchange rate 
via panel data analysis method. The analysis includes twenty economies. These economies 
are both developed and developing economies. Results obtained from econometric 
analyses, the linkage between sovereign risk and spot exchange rate as well as currency 
option. Results are valid for 2003 and 2013 period.  

According to results of existing literature, there is no doubt that CDS premiums are 
effective on exchange rate in both developed and developing countries. But the literature 
shows that CDS premiums may be more effective in predicting exchange rate between 
national currency and U.S. dollar. Because the analyses show that CDS are not so effective 
in predicting exchange rates between national currency and Euro. So it is possible to imply 
that there might be another driver of Euro exchange rate other than risk in financial system. 
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4. Model and data 

Before the description of model built in this study and introduction of data employed in 
empirical analysis, it might be useful to investigate movement of variables in single graphs 
for each country. In the following graphs, the volatilities in CDS premiums of each 
economy and nominal exchange rate against U.S. dollar for each national currency are 
presented. 

As can be seen in the graphs, volatility of CDS premium in all economies is higher than 
value of national currencies against U.S. dollar. But it is clear that CDS premiums and 
nominal exchange rate liaise in all countries. The seesaw of each variable in fragile five 
countries coincides especially in Turkey, Brazil and South Africa. In summary, it is 
possible to speak about a co-movement along the period investigated. 

Graph 1. Volatility of Variables for Each Economy 
Turkey Brazil 

  

India Indonesia 

 
 

South africa 

 
Source: Bloomberg and International Financial Statistics. 
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In order to compare them, in the analysis, we employ the perspectives of USD-based 
investors. In this regard, monthly data of five years sovereign CDS premiums of each 
fragile five economies and the U.S. economy from September 2009 to January 2017, except 
India, are obtained. The data belonging Indian economy is limited to November 2015 due 
to data absence. Another exception with Indian economy is that we employ CDS premiums 
of Indian National Bank to indicate the risk factor in the economy due to absence of 
sufficient CDS premium data belonging whole economy. Theoretically, exchange rate 
reflects the rate of exchange between economies’ currencies, so in order to catch the same 
notion we express CDS as the differences between the CDS spreads of each country and 
U.S. economies (the CDS spread of each economy minus the CDS spread of the U.S. 
economy) (hereafter, CDS differential) (Hui and Fong, 2015: 184). We use monthly U.S. 
dollar / national currency nominal exchange rate data to measure the value of each currency, 
namely Turkish lira, Indian rupi, Brazilian real, South African rand and Indonesian rupiah. 

According to Pan and Singleton (2008) CDS spreads are related to investors’ risk appetite 
associated with global event risk, financial market volatility and macroeconomic policy 
(Hui and Fong, 2015: 184). In this respect, it is essential to determine if the sovereign CDS 
spreads and risk reversals of the U.S. and fragile five economies remain co-integrated in 
the presence of other macro-financial factors or not. So, we put a number of macro-financial 
variables. They are called as macro-financial condition variables (S&P 500, BOVESPA, 
NIFTY 50, JKSE, FTSE 40 and BIST 100 indexes), interest rate differential, inflation rate 
differential and global risk appetite (VIX index). 

The U.S. stock market index proxied by the S&P 500 and it is employed as a 
macroeconomic control variable. We proxy the Turkish stock market index proxied as 
BIST 100, Brazilian stock market index proxied by BOV, Indian stock market index 
proxied by NIFTY 50, South African stock market index proxied by FTSE 40 and 
Indonesian stock market index proxied by JKSE are employed as control variables in each 
model. In order to take unusual turbulences in the stock markets into account, we include 
the implied volatility of the S&P 500 index option (VIX) as another control variable (Zhang 
et al., 2010: 448). Interest rate differential data (calculated as difference between each 
economy’s policy interest rate and the U.S. economy’s policy interest rate) is employed as 
a control variable to observe the possible effects of an increase in interest rate differential 
on CDS spreads. Due to absence of data belonging policy rate of Indian economy, we 
employ interbank interest rate instead of policy rate in India. Lastly, we put inflation rate 
differential data (the difference between inflation rate of each fragile five economy and 
inflation rate in the U.S.) as another macroeconomic control variable. As a sum, the model 
we built up in the study is as follows: 

0 1 2 3 4ln ln lnint ln lnit i i it i it i it i it itexc cds T sp stock          
 (1) 

1,...., 5i    and 2009 : 9,...........2015 : M11T M  

i  and T  represent cross-section and time dimensions, respectively. 

We employ data belonging to CDS spreads (five years) for the economies of Turkish, 
Brazilian, Indonesian, South African, Indian and U.S., BIST 100, NIFTY 50, BOVESPA, 
JKSE, FTSE 40 and S&P 500 indexes, VIX index are collected from Bloomberg database. 
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We obtain the data from International Monetary Fund’s databes named, International 
Financial Statistics, belonging to USD/TRY, USD/BRL, USD/INR, USD/IDR and 
USD/ZAR nominal exchange rates, interest rate employed as a policy instrument and 
inflation rate variables for both economies. 

5. Methodology and empirical findings 

Non-stationary of variables, in other words, variables affected by economic shocks induce 
spurious regression problem in empirical analyses. For this reason, initially we have to test 
the stationary of the series belonging to variables. In this regard, we employ five panel unit 
root tests proposed by Im et al. (2003, hereafter IPS), Breitung (2000, hereafter Breitung-t 
test), Levin et al. (2002, hereafter LLC) and Maddala and Wu (1999, ADF-Fisher and 
PP-Fisher). Based on the graphs of variables, we decide to include deterministic terms, i.e. 
intercept and trend.  

In panel unit root test developed by LCC (2002), p denotes optimal lag length value where 
auto-correlation problem does not exists,   denotes first difference, i  denotes unit-

specific fixed and t denotes time effect; 

1

p

it i it j it j i t it
j

y y y t     


             (2) 

As other unit root tests, in this unit root test Im et al. (2003), Breitung (2000), Maddala and 
Wu (1999) null hypothesis is 0  , series contain unit root. Alternative hypothesis is 

0   and claims series do not contain unit root.(1) 

Table 1. Unit Root Test Results 
 

 
LLC Breitung t 

stat 
IPS ADF Fisher PP Fisher 

Level/Trend-Intercept Exchange 
Rate 

-0.9128 
(0.1807) 

0.90161 
(0.8164) 

-0.31035 
(0.3781) 

10.0303 
(0.4378) 

9.76848 
(0.4610) 

Interest Rate -1.77131 
(0.0383)** 

-0.88266 
(0.1887) 

-1.03314 
(0.462) 

-1.03314 
(0.1508) 

14.4877 
(0.1519) 

CDS 0.28095 
(0.6106) 

0.27040 
(0.6066) 

-1.27417 
(0.1013) 

16.6183 
(0.0832)* 

16.3127 
(0.091)* 

S&P 500 -0.53794 
(0.2953) 

-1.84818 
(0.0323)** 

1.85026 
(0.9679) 

2.12262 
(0.9953) 

1.97936 
(0.9965) 

Stock  0.01067 
(0.5043) 

-0.95458 
(0.1699) 

-1.17594 
(0.1198) 

15.3085 
(0.1212) 

18.9729 
(0.0406)** 

First Differences/ 
Trend-Intercept 

Exchange 
Rate 

-19.0156 
(0.00)*** 

-14.3961 
(0.00)*** 

-20.6041 
(0.00)*** 

157.937 
(0.00)*** 

154.938 
(0.00)*** 

Interest Rate -11.5062 
(0.00)*** 

-8.3292 
(0.00)*** 

-13.6702 
(0.00)*** 

96.5795 
(0.00)*** 

117.500 
(0.00)*** 

CDS -19.2036 
(0.00)*** 

-7.66832 
(0.00)*** 

-22.1238 
(0.00)*** 

112.776 
(0.00)*** 

113.315 
(0.00)*** 

S&P 500 -21.7031 
(0.00)*** 

-2.65539 
(0.00)*** 

-21.5282 
(0.00)*** 

110.623 
(0.00)*** 

110.460 
(0.00)*** 

Stock  -20.4952 
(0.00)*** 

-12.8211 
(0.00)*** 

-20.4138 
(0.00)*** 

157.117 
(0.00)*** 

156.167 
(0.00)*** 

Notes: Schwarz information criterion was used for lag length selection and maximum lag length set 9. Bartlett 
as a spectral estimation and Newey-West as a bandwidth selection were used. Deterministic components 
(constant or constant and trend) are included in unit root testing process based on the graphs of variables. 
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Probabilities are in parentheses. ***, **, and * denote statistical significance at the 1, 5, and 10% level of 
significance, respectively. 

Almost all test results for all variables indicate non-stationary in level at 5% significance 
level. However, in first-differences, all variables are stationary at 1% level of significance. 
Although LLC (2002), t test and PP fisher test results give some hints about stationary of 
variables interest rate differential, S&P 500 and stock exchange variables in level, 
respectively, we assume that they have long range persistence because these results are not 
supported by other unit root tests. Therefore, it is possible to conclude that all variables are 
integrated of order one, i.e. I (1). Then, we proceed to search for co-integration relationship 
between variables of interest. 

In order to investigate the presence of co-integration relationship among the variables, we 
employ a battery of recently developed co-integration tests. First step in Pedroni (1999) co-

integration test, we calculate the regression 1
1

iK

it i it ik it k it
k

      


     presented in eq. 

(1). Null hypothesis of the test claims there is no co-integration in the panel, alternative 
hypothesis claims the presence of co-integration in the panel.(2) 

Table 2. Panel Co-integration Test Results 
  Constant Constant –Trend 
Panel -tests Panel   -Statistic 0.92903 

(0.1764) 
1.418397 

(0.0780)* 
Panel  -Statistic -2.486539 

(0.0064)*** 

-1.153586 
(0.1243) 

Panel PP-Statistic -2.898122 

(0.0019)*** 

-2.260064 

(0.0119)** 
Panel ADF-Statistic -2.901386 

(0.0019)*** 
-2.341846 
 (0.0096)*** 

Group-tests Group  -Statistic -1.781769 

(0.0374)** 
-0.052765 
(0.4790) 

Group PP-Statistic (non-parametric) -2.602626 

(0.0046)*** 
-1.188901 
(0.1172) 

Group ADF-Statistic (non-parametric) -2.634640 

(0.0042)*** 
-1.257444 
(0.1043) 

 Kao (1999) Cointegration Tests -2.955308 

(0.0016)*** 
 

Johansen-Fisher (1999) 
Cointegration Test 

26.94 

(0.0027)*** 
20.61 

(0.0240)** 
Notes: Schwarz information criterion is used to select lag length.  ***, **, and * denote significance levels. 
These are 1, 5, and 10%, respectively. The null hypothesis is no-cointegration. Bartlett as a spectral estimation, 
Newey-West as a bandwidths election were used. Test statistics are weighted statistics and probabilities were 
reported in parentheses.  Fisher statistics are based on Trace test in Johansen-Fisher test.  

According to Kao’s (1999) and Pedroni (1999) residual co-integration test results there is 
an evidence of co-integration among variables of interest. Additionally, Johansen - Fisher 
panel co-integration test results indicate the presence of one-co-integration relationship. 
For both Models 3 and 4, Johansen-co-integration tests provide that there is a co-integration 
relationship among variables of interest.(3) When all the results are evaluated together it is 
concluded that there are a number of co-integration relationship between variables. 
Therefore it is important to implement advanced panel data methodology to better 
understand the relation between variables. 
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5.1. DOLS and FMOLS Test Results 

In this study, we implement DOLS and FMOLS analysis approaches for both panel data 
and time series analysis, respectively. For the estimators of group-mean FMOLS developed 

by Pedroni (2000, 2001), *
FMi  is time series in eq (1) for each country in panel and it may 

be denoted as follows: 

* 1 *

1

ˆ
N

GFM FMi
i

N 



  . T stats can be calculated as * *

1

2
ˆ

1
GFM FMi

N

i

t N t
 





  .  

For DOLS estimators, the following regression has to be calculated initially. 

0 1 2 3 4ln int

int

i

i

i i i

i i i

K

it i i t i t i t i t ik t
k K

K K K

ik t ik t ik t it
k K k K k K

exc Incds Insp Instock In Incds

Insp Instock In

     

   



  

      

      



  
 (3) 

–Ki and Ki are leads and lags. *
Di  term is each individual OLS estimators in eq (3) and 

panel DOLS estimators are calculated in regression * 1 *

1

ˆ
N

GD Di
i

N 



  . t statistics are 

calculated by * *

1

2

1
GD Di

N

i

t N t
 





  . 

The panel fully modified OLS and panel dynamic OLS test results are presented in Table 
3. It is clear that CDS differential variable is an important indicator of exchange rate in 
economies included into panel group. Co-integration coefficients of the variable are 
significant in 1% significance level in both model with constant and model with constant 
and trend. The results are significant in both panel fully modified and panel dynamic OLS 
models. On the other hand, co-integration coefficients of other variables are significant in 
different model and in different significance levels. But the strongest variable co-integrated 
with a nominal exchange rate variable is the CDS differential between countries. 

According to fully modified OLS and dynamic OLS test results which obtained for each 
country separately are presented in table 4. It is possible to imply that the CDS differential 
variable is the most significant variable in affecting nominal exchange rates of each country 
in the model. When we interpret results in country basis, it is possible to conclude that the 
Brazilian exchange rate real is affected by all variables in the model. Both models with 
constant and with constant and trend reports the relation in high significance level. In Indian 
economy, determinants of value of national currency against U.S. dollar are CDS 
differential, S&P 500 and interest rate differential. Results of both DOLS and FMOLS 
analyses confirm the result except constant without trend model claims stock exchange 
market index NIFTY 50 is a determinant of national currency. 



Table 3. The Panel Co-integration Coefficients  
Panel Fully Modified OLS Panel Dynamic OLS 
Constant Constant and Trend Constant Constant and Trend 
Pooled Pooled-Weighted Grouped Pooled Pooled-Weighted Grouped Pooled Pooled-Weighted Grouped Pooled Pooled-Weighted Grouped 

CDS 0.229685 

(0.00)*** 
0.199469 

(0.00)*** 
0.262694 

(0.00)*** 
0.19078 

(0.00)*** 
0.118859 

(0.00)*** 
0.165518 

(0.00)*** 
0.26369 

(0.00)*** 
0.25532 

(0.00)*** 
0.211428 

(0.00)*** 
0.167194 

(0.00)*** 
0.170026 

(0.00)*** 
0.11752 

(0.00)*** 
INT -0.009372 

(0.6836) 
0.020915 
(0.1169) 

-0.003172 
(0.9229) 

-0.010328 
(0.6462) 

0.058626 

(0.00)*** 
0.047451 

(0.0639)* 
-0.006936 
(0.7797) 

0.008085 
(0.7584) 

-0.192237 

(0.00)*** 
0.002024 
(0.9292) 

0.011045 
(0.6429) 

0.133564 

(0.00)*** 
S&P 500 0.546996 

(0.00)*** 
0.549888 

(0.00)*** 
0.492239 

(0.00)*** 
0.201795 

(0.075)* 
0.188958 

(0.00)*** 
0.00163 
(0.9826) 

0.500049 

(0.00)*** 
0.510546 

(0.00)*** 
0.748274 

(0.00)*** 
0.043996 
(0.7564) 

0.051829 
(0.7341) 

-0.643132 

(0.00)*** 
STOCK  0.054324 

(0.2707) 
0.045301 

(0.00)*** 
0.179548 

(0.02)** 
0.009165 
(0.9175) 

-0.048489 
(0.1627) 

0.013433 
(0.8474) 

0.137176 

(0.013)** 
0.096194 
(0.1039) 

-0.080398 
(0.4399) 

0.108606 
(0.3721) 

0.067218 
(0.5816) 

-0.312553 

(0.00)*** 

Notes: Schwarz information criterion was used for lead and lag selection and maximum lag was set 5. Probabilities were tabulated in parentheses, while ***, **, and 
* denote statistical significance at the 1, 5, and 10% level of significance, respectively. 

Table 4. Country Based Co-integration Coefficients  
 Constant Constant and Trend 

Variables Turkey South Africa Indonesia India Brazil Turkey South Africa Indonesia India Brazil 
Country-
based 
Fully 
Modified 
OLS 
(FMOLS) 

CDS 0.323928 

(0.000)*** 
0.30699 

(0.000)*** 
0.088317 

(0.00)*** 
0.16436 

(0.00)*** 
0.429872 

(0.00)*** 
0.119641 

(0.068)* 
0.235538 

(0.00)*** 
-0.017302 
(0.5475) 

0.090464 

(0.00)*** 
0.399248 

(0.00)*** 
INT 0.024771 

(0.2913) 
0.251508 

(0.00)*** 
0.043332 
(0.7131) 

-0.188633 

(0.000)*** 
-0.146848 

(0.07)* 
0.014566 
(0.4391) 

0.361748a 

(0.00)*** 
0.159216 

(0.056)* 
-0.161372 

(0.00)*** 
-0.136909 

(0.031)** 
SP 0.347682 

(0.0157)** 
0.199609 
(0.4132) 

0.91009 

(0.00)*** 
0.580301 

(0.00)*** 
0.423537 

(0.00)*** 
-0.077548 
(0.6384) 

-0.045609 
(0.8404) 

0.297171 

(0.0209)** 
0.215292 

(0.093)* 
-0.381142 

(0.070)* 
STOCK 0.462211 

(0.0127)** 
0.388023 
0.1274 

-0.407811 

(0.00)*** 
0.030292 
0.7794 

0.42502 

(0.045)** 
-0.134682 
(0.4471) 

0.169115 
(0.4553) 

-0.600324 

(0.00)*** 
-0.116141 
(0.257) 

0.749194 

(0.00)*** 
C -8.71445 

(0.00)*** 
-5.24641 

(0.00)*** 
5.455097 

(0.00)*** 
-0.982601 

(0.059)* 
-8.71385 

(0.00)*** 
1.717068 
(0.4819) 

-1.224375 
(0.3704) 

11.53165 

(0.00)*** 
3.100501 

(0.014)** 
-6.656505 

(0.00)*** 
Trend - - - - - 0.009651 

(0.00)*** 
0.005858 

(0.00)*** 
0.008282 

(0.00)*** 
0.005095 

(0.00)*** 
0.010624 

(0.00)*** 
Country-
based 
Dynamic  
OLS 
(DOLS) 

CDS 0.325321 

(0.00)*** 
0.301663 

(0.00)*** 
-0.241694 

(0.00)*** 
0.260507 

(0.00)*** 
0.657326 

(0.00)*** 
0.114363 
(0.2109) 

0.230662 

(0.00)*** 
-0.152404 

(0.00)*** 
0.219881 

(0.00)*** 
0.175079 

(0.00)*** 
INT 0.022526 

(0.3745) 
0.235546 

(0.015)** 
-0.772329 

(0.00)*** 
-0.314047 

(0.00)*** 
0.645278 

(0.00)*** 
0.009482 
(0.6694) 

0.33806 

(0.00)*** 
0.08691 
(0.5586)*** 

-0.292893 

(0.00)*** 
0.526223 

(0.00)*** 
SP 0.338749 

(0.049)** 
0.160168 
(0.5985) 

2.328851 

(0.00)*** 
0.493733a 

(0.00)*** 
-0.962626 

(0.00)*** 
-0.086256 
(0.6562) 

-0.059173 
(0.8266) 

-0.385719 
(0.3398) 

0.347803 

(0.00)*** 
-3.032351 

(0.00)*** 
STOCK 0.468302 

(0.03)** 
0.417874 
0.1854 

-1.835276 

(0.00)*** 
0.195994 

(0.038)** 
-1.572336 

(0.00)*** 
-0.133393 
(0.6097) 

0.171677 
(0.5409) 

-1.271765 

(0.00)*** 
0.119244 
(0.253) 

-0.448412 

(0.075)* 
C -8.721949 

(0.00)*** 
-5.211772 

(0.00)*** 
10.10636 

(0.00)*** 
-2.036898a 

(0.00)*** 
20.3772 

(0.00)*** 
1.800308 
(0.5991) 

-1.09153 
(0.5099) 

22.33857 

(0.00)*** 
-0.215944 
(0.8729) 

24.47297 

(0.00)*** 
Trend - - - - - 0.009798 

(0.00)*** 
0.005989 

(0.00)*** 
0.022719 

(0. 00)*** 
0.002193 
(0.1564) 

0.035514 

(0.00)*** 

Notes:  Probabilities were tabulated in parentheses, while ***, **, and * denote significance levels. These are 1, 5, and 10%, respectively. Maximum lag length was 
selected 5 and Schwarz information criterion was used to select optimal lag and lead. Bartlett as a Kernel option and Newey-West fixed as a bandwidth method were 
utilized.  
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In Indonesian economy, CDS differential is an effective factor on the value of nominal 
currency. But FMOLS model with constant and trend claims opposite. On the other hand, 
the model with constant implies the interest rate differential variable is not a determinant 
of nominal exchange rate. DOLS model with constant and trend implies the same for S&P 
500 index. 

In South African economy, it is simply clear that CDS differential and interest rate 
differential are only two variables affect nominal exchange rate. Country based DOLS and 
FMOLS results demonstrate it. In other words, stock markets in both regional and global 
basis are not affective on nominal exchange rate in the South African economy. 

Finally in the Turkish economy, three out of four imply that CDS is an important factor 
affecting value of national currency lira against U.S. dollar. Moreover all models indicate 
that interest rate differential is not an affective factor in impressing nominal exchange rate. 
On the other hand, models with constant claims that stock market indexes are affective on 
exchange rate, while models with constant and trend imply the opposite. 

5.2. Short-Term and Long-Term Panel Causality Tests 

Because of the existence of a long-term co-integrating vector makes necessary the investigation 
of Granger causality test. In order to find the direction of Granger causality among the variables 
in different time frequencies, panel-based error correction model is estimated. Initially, the 
long-term coefficients are estimated in Eq. (1) via the FMOLS estimator. So we will be able to 
find residuals. Then, the first-lagged residuals are defined as the error correction term and they 
are estimated via dynamic error correction model below (2a-2e).  
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where the term   denotes first differential of the seri, m is the lag length and it is set at 
one, according to Schwarz information criteria. We employ the variables in the logarithmic 
differences form. ECT is the error-correction term, ,j i  (j=1, 2, 3, 4, 5) is the adjustment 

coefficient, and jit  is the disturbance term presumed to be uncorrelated with zero means.  

In respect to equations (2a) – (2d), we define the short-run causality as the statistical 
significance of the chi-square ( 2 ) statistics of the related independent variables, while we 
define the log-run causality by using a t-test for the statistical significance of the respective 
error correction terms. 

With respect to long-run causality represented in equation (2a), if we reject the null 
hypothesis 1 0i i   , then ln exc  responds to deviations from long-run equilibrium. In 

eq. (2b), if we reject the null hypothesis 2 0i i    , ln cds  responds to deviations from 

long-run equilibrium. In terms of equations (2c) and (2d), if the null hypotheses 3 0i i   , 

4 0i i   and 5 0i i   are rejected, then lnint , lnstock  and lnsp respond to 

deviations from long-run equilibrium. 

Table 5. Panel Vector Error Correction Test Results 

  
Dependent variables 
EXC CDS SP INT STOCK 

Independent 
variables 

EXC ----- 0.003230 
(0.9547) 

1.281674 
(0.2576) 

0.250393 
(0.6168) 

1.480199 
(0.2237) 

CDS 
0.041699 
(0.8382) ------ 

2.003154 
(0.1570) 

1.293331 
(0.2554) 

0.264701 
(0.6069) 

SP 
7.522358 

(0.00)*** 
3.012854 

(0.082)* ------ 
0.203643 
(0.6518) 

10.47360 

(0.00)*** 

INT 0.367732 
(0.5442) 

0.249795 
(0.6172) 

3.726760 

(0.053)* 
------ 0.016534 

(0.8977) 

STOCK 
5.288231 

(0.021)** 
9.425835 

(0.00)*** 
3.707721 

(0.054)* 
0.000837 
(0.9769) ----- 

 ECT(-1) 
-0.109924 

[-2.887]*** 
0.267667 
[ 1.36765] 

0.081616 

[ 1.9687]** 
-0.260073 

[-1.64892]* 
0.053016 
[ 0.92680] 

Notes: Chi-square statistics were tabulated for short-run causality tests; t-statistics of the error correction terms 
(ECTs) are in the brackets to indicate the long-run causality test results; probabilities are in parentheses ***, 
**, and * denote statistical significance at the 1, 5, and 10% level of significance, respectively.  

Panel vector error correction test results are shown in table 5. Results imply that there is a 
causation linkage between nominal exchange rate and S&P 500 and stock markets of each 
country when the dependent variable is nominal exchange rate. The direction of causation 
linkage between variables is from indexes to nominal exchange rate. The causality explained 
above is valid in the short run. Moreover, there is a casual relation between nominal exchange 
rate and all variables listed in the table including CDS differential exists in the long run. 

Another important result obtained from panel vector error correction test is the existence 
of an uni-directional causation linkage from both regional and global stock market indices 
to CDS differentials in the short term. It means that stock markets process effectively. But 
the causality disappears in the long term. Contrary to this finding, there is a bi-directional 
causality between regional and global stock market indices in the short run. Finally, any of 
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the variables taken into account is not causal of interest rate differentials in the short term. 
But all of them affects interest rate differential between U.S. policy rate and each regional 
central bank policy in the long term. 

 

6. Conclusion 

In this study, we try to find an answer of the question, ‘Are CDS premiums are affective on 
exchange rates of fragile five economies in the aftermath of global crisis?’. The fragile five 
countries which have the most volatile exchange rate among the emerging market economies 
are Turkey, Brazil, India, Indonesia and South Africa. The fragility ascription for the 
economies listed above is not just a consequence of a single indicator of economic conditions, 
but the main problem with these economies is the high volatilized and weak national currency 
they have. As an important consequence of the weakness, the national currencies have deeply 
depreciated by the announcement of Ben Bernanke and ‘taper tantrum’.  

In this regard, the investigation of the causes of nominal exchange rate movement in the 
countries is crucial to understand how exchange rate move and what makes national currencies 
so weak. The recent literature related to reasons of volatility in exchange rate focused on risk 
premiums of economies and it claims that a hike in risk premium induces depreciation in 
nominal exchange rate or vice versa. So, there would be opposite relation between them. 

In order to investigate the validity of such a relation in the ‘fragile five’ countries we 
employ CDS premiums of each country which is frequently used to hedge risk in financial 
tools, to measure risk premium. On the other hand, we include other financial system 
variables as macroeconomic and financial control variables. 

We employ the data belonging five emerging market economies and use panel data unit root 
and co-integration approaches, namely Kao’s residual co-integration test and Johansen-
Fisher co-integration tests. Then; we employ dynamic OLS and fully modified OLS methods 
in panel data and time series applications. Lastly we check the causation linkage between 
variables in different time frequencies via panel based error correction model. 

Results obtained from different econometric approaches clearly imply that CDS premiums 
are an important indicator of nominal exchange rate movements in the ‘fragile five’ 
countries. When CDS premium increases relative to U.S. CDS premiums, the value of 
national currency against U.S. dollar will decrease, vice versa. On the other hand, control 
variables included into model is not as effective as CDS on nominal exchange rates. In the 
light of all explanations, we conclude that as a measure of risk premium of an economy, 
CDS premiums can be used by policymakers and investors to predict movement of value 
of national currency in the future. On the other hand, emerging market economies have to 
achieve risk free economic environments in order to build stable financial system and to 
reduce volatility in economic variables such as exchange rates. In that respect, ‘fragile five’ 
countries which are dependent to foreign investments in order to finance investments, have 
to put new promotion policies and reform programs into practice to reduce it. These policies 
have to focus on export increase and hike in value added production, high tech production 
incentives etc. By implementing such programs volume of export would increase, high tech 
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good import would decrease and need for external investments would decrease. So, the 
economy would be mode independent. Moreover, it is important to change saving habits 
of households in especially, Brazil, Turkey and South Africa. Despite of relatively high 
saving rates in India and South Korea, it is considerably low, around 15%, in Turkey, South 
Africa and Brazil (Worldbank Economic Indicators, 2016). As a result, disappearing risk 
factors would disappear. 
 
Notes 
 
(1) Other unit root tests have superiority on each other, but we do not rank all of them in this section 

in order to prevent complexity. For detailed information about tests please see Im et al. (2003), 
Breitung (2000), Maddala and Wu (1999). 

(2) Please see Pedroni (1999) for seven different test statistics of co-integration test. 
(3) Model 3 implies intercept (no trend) in cointegration equation and VAR., while Model 4 means 

intercept and trend in cointegration equation, but no trend in VAR.  
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