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Abstract—In this paper, the first Principal Component is 

extracted from weekly sovereign Eurozone CDS spreads and 

bond yields, and is then used in a regression with ECBs weekly 

holdings on three programs used during the EU crisis as 

explanatory variables. The monetary policy measures adopted 

by the ECB during the escalation of the EU financial crisis seem 

to have a statistically significant and negative effect on the CDS 

spreads and Bond Yields of the Eurozone countries. To the 

extent that the level of the CDS spreads and sovereign yields 

reflects market risks, default risk, and uncertainty, the 

significant and negative effect indicates that the measures 

adopted by the ECB were successful in reducing uncertainty in 

Eurozone markets. 

 
Index Terms—CDS spreads, ECB monetary policy, principal 

components analysis.  

 

I. INTRODUCTION 

In normal times, the standard monetary policy instrument 

of central banks is their key interest rate. During the recent 

financial crisis, however, main rates reached their effective 

lower bound, exhausting central bank ability to provide 

additional monetary stimulus and perform their main role. In 

response to the EU crisis, the European Central Bank (ECB) 

implemented a number of unconventional (non-standard) 

monetary policy measures. These measures involved the 

expansion of the central bank’s balance sheet (e.g., among 

other, through direct purchase of assets) in order to affect the 

functioning of different market segments and influence prices 

and yields. The main aim of these policies was to restore the 

mechanism through which monetary policy is transmitted.  

One important policy transmission channel is the sovereign 

credit risk channel (see, among others, Fratzscher, et al. 2014 

[1]). In this paper, the effectiveness of monetary policy 

transmission through the sovereign credit risk channel is 

examined. To this end, ECB holdings on three operations are 

employed in order to study their impact on sovereign Credit 

Default Swap (CDS) spreads and Sovereign Bond Yields (BY) 

for Eurozone countries. Spreads and yields reflect a number 

of risks such as default risk, general market risk, liquidity risk, 

and uncertainty. More specifically, the first principal 

component is first extracted from each set of variables and is 

then used as a left-hand side variable in a regression with 

explanatory variables current and lagged values of the 
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monetary policy variables.  

The ECB to provides liquidity to European banks is via the 

short-term open Main Refinancing Operations (MROs). 

MROs tend to send signals to the market regarding monetary 

policy in the euro-zone and affect directly short-term interest 

rates. To deal with the financial crisis, however, other 

operations, such as the Long-Term Refinancing Operation 

(LTRO), were also introduced. This operation was designed 

to provide low cost financing to Euro-zone financial 

institutions with sovereign debt securities serving as a loan 

collateral. The maturity was typically three months to a year, 

however, on December 2011 the ECB announced a three-year 

LTRO (maturing in early 2015). The objective was to provide 

long-term financing at attractive rates (e.g. the 3-year LTRO 

in 2011 had an interest rate of 1%) in order to avoid a crisis in 

the banking system and stimulate bank lending to the real 

economy. For example, the LTRO in February 2012 provided 

529.5 billion € in low interest loans to 800 banks. In addition, 

the Securities Markets Programme (SMP) was initiated in 

May 2010 and consisted of purchases of debt securities of 

many euro-zone members with the objective of restoring 

liquidity and depth in these markets, in order for the 

transmission mechanism to work properly. The ECB was also 

re-absorbing the injected liquidity on a weekly basis via 

liquidity-absorbing operations in order to keep the monetary 

policy position unaffected (sterilization). On September 2012, 

the SMP was terminated with the liquidity absorption 

operations to continue as in the past and the existing securities 

in the portfolio to be held until maturity (ECB, Eurosystem, 

Press Release, 6/9/2012). For example, in December 2012 the 

SMP holdings consisted of sovereign bonds issued by Ireland, 

Greece, Spain, Italy, and Portugal with nominal amounts of 

14.2, 33.9, 44.3, 102.8, 22.8 billion € respectively (218 

billion in total) and an average remaining maturity 4.3 years 

(ECB, Eurosystem, Press Release, 21/2/2013).  

The results indicate that the monetary policy measures 

adopted by the ECB during the escalation of the EU financial 

crisis had a statistically significant and negative effect on the 

CDS spreads and bond Yields of the Eurozone countries. This 

implies that the measures adopted by the ECB were successful 

in reducing uncertainty and volatility in Eurozone markets, 

during the EU financial crisis. The rest of the paper is 

organized as follows: Section II reviews the data and the 

methodology, Section III presents the results, while Section 

IV concludes the paper. 

 

II. DATA AND TESTING METHODOLOGY  

For the empirical analysis, weekly sovereign Credit Default 

Swap (CDS) spreads are employed for Austria (AUS), 

Belgium (BEL), France (FR), Germany (GER), Ireland (IR), 
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Italy (IT), Netherlands (NL), Portugal (PO), and Spain (SP). 

To test the robustness of the results with respect to the assets 

used, all tests are repeated for weekly sovereign Benchmark 

Bond yields for the same countries. The sample period is 

between 5/17/2010 and 9/26/2016 (333 weekly observations). 

Greece is excluded from the sample since trading on Greek 

CDS stopped in March 2012, and Cyprus due to some missing 

data. The monetary policy of ECB during the crisis is 

captured by the weekly holdings for three programmes: Main 

Refinancing Operations (MRO), Security Markets Program 

(SMP), and Longer-Term Refinancing Operations (LTR); 

SMP and LTR holdings proxy for unconventional policies. 

All data are collected from Thomson Reuters, Datastream.  

Since for some countries the crisis had a more significant 

financial impact than for others, in addition to the full sample 

two sub-samples are also employed as follows: the first 

sub-sample includes Austria, Belgium, France, Germany, and 

the Netherlands (denoted “North” countries for simplicity), 

while the second sub-sample includes the countries that 

experienced more severe financial difficulties (e.g. received 

aid packages, etc.), that is, Ireland, Italy, Portugal, and Spain 

(denoted “South” countries for simplicity). Fig. 1 presents the 

CDS spreads for the two sub-samples, while Fig. 2 presents 

the European Central Bank Holdings. To test for a unit root on 

the log series the Kwiatkowski–Phillips–Schmidt–Shin 

(KPSS) test is employed (Panel C) which indicates that series 

are stationary around a deterministic trend (trend-stationary). 

This is not a surprising finding for CDS or credit spreads, 

since empirical evidence often finds weak evidence for a unit 

root in levels of credit spreads or CDS spreads (see 

Dieckmann and Plank, 2012 [2]; Cremers et al., 2008 [3]). 
 

 
Fig. 1. CDS spreads in basis points. 

 

For the empirical analysis, Principal Components Analysis 

(PCA) is employed. PCA is useful in obtaining the underlying 

behaviour in terms of a singular value decomposition of the 

data matrix (Thornhill and Naim, 2006 [4]); it uses linear 

combinations (components) of a set of variables in order to 

model the structure of their variance. The main combinations 

(principal components, PC) are obtained via an orthogonal 

transformation and the estimation of the eigenvalue 

decomposition of the variance matrix, while the first PC 

accounts for as much of the volatility as possible (for details 

see, among others, Chatfield and Collins, 1980 [5]).  

Liu, et al. (2015) [6] point out that the linear combinations 

are independent and contain all the information about the 

original variables. PCA has been used in many financial 

analysis applications. For example, among others, Hasbrouck 

and Seppi (2001) [7] employ PCA in order to explain the total 

variance of variables such as stock returns or order flows 

across firms, or Brown and Cliff (2004) [8] who use PCA in 

order to extract composite unobserved sentiment variables. In 

a similar spirit, Baker and Wurgler (2006) [9] employ the first 

principal component of various sentiment proxies (the 

average closed-end fund discount, turnover, first day returns 

on Initial Public Offerings, share of equity in new issues, the 

dividend premium) in order to construct their well-known 

sentiment index. 
 

 
Fig. 2. European Central Bank Holdings. 

 

More specifically, the first principal component (PC1) is 

first extracted from each set of (log) variables and then use it 

as a left-hand side variable in a regression with explanatory 

variables current and lagged values of the (log) monetary 

policy variables, as follows: 


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In (1), is the is first principal component of sample i (full 

sample, “north” countries, “south” countries) during week t, 

X are the j current and lagged explanatory variables (LMRO, 

LSMP, LLTR), is an intercept coefficient, ’s are the slope 

coefficients, and are the i.i.d. disturbance terms. The 

significance and sign of the slope coefficients will indicate 

whether contemporaneous and lagged monetary policy 

measures had an impact on CDS spreads and sovereign bond 

yields. Note that Dieckmann and Plank (2012) [2] adopt a 

similar approach in order to examine the factors that underlie 

the commonality in the sovereign CDS markets for 18 

advanced economies, i.e. they extract the first PC and then 

regress it on ten global factors commonly employed in 

modelling credit risk. 

 

III. RESULTS  

Table I presents results on the proportion of total variance 
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explained for by the first three principal components for each 

sample variables. Panel A presents results for Sovereign 

Credit Default Swap Spreads, while Panel B presents results 

for the Sovereign 10-year Benchmark Bond Yields. The first 

principal component (PC1) of the CDS spreads (Panel A) for 

the full sample explains approximately 91% of the total 

sample variance and the second a further 4.15%. For the north 

and south sub-samples PC1 explains 93.85% and 92.72%, 

respectively. The results for the bond yields (Panel B) are 

similar with the exception of the north countries, where PC1 

explains 98.08% of the total variance.  

 
TABLE I: PRINCIPAL COMPONENTS ANALYSIS THE PROPORTION OF TOTAL 

VARIANCE EXPLAINED 

 
 

TABLE II: THE EFFECT OF ECB POLICY ON CDS SPREADS 

 
 

Table II presents the results for regression (1); Panel A for 

the full sample, Panel B for the south markets, Panel C for the 

north markets. In order to gain further insight of the impact of 

unconventional monetary policy the sample period is further 

split into two sub-periods i.e. between 5/17/2010 and 

30/09/2012, when the EU financial crisis erupted and 

escalated (and the SMP was terminated), and between 

01-10-2012 and 9/26/2016, when the financial magnitude of 

the crisis was reduced, along with ECD holdings and spreads 

(see Figs. 1, 2, 3). 

The Table presents slope coefficients and p-values for the 

coefficients, for all three sub-samples and the two sub-periods. 

Although both current and lagged coefficients are reported, 

the focus should be more on the lagged coefficients since they 

contain information on the market reaction following an ECB 

move. For example, as can be seen in the first column, for the 

full sample (Panel A) and for the 2010-2012 sub-period, the 

previous week’s SMP log level (LSMP(-1)) had a negative 

(-8.35) and statistically significant (p-value: 0.02) effect on 

the current level of CDS-PC1. This also holds for the previous 

week’s LTR log level (LLTR(-1)) which had a negative (-3.01) 

and statistically significant (p-value: 0.05) effect on the 

current level of CDS-PC1. During the 2012-2016 sub-period, 

no explanatory variable seems to have a statistically 

significant effect on the PC1 for the full sample (3rd and 4th 

column). The results are similar in Panels B and C with one 

exception: for the south markets (Panel B) the lagged MRO 

level (LMRO(-1)) is also negative (-0.42) and statistically 

significant (p-value: 0.06), for the crisis period.  

These results seem to suggest that the monetary policy 

measures adopted by the ECB during the escalation of the 

financial crisis had a statistically significant and negative 

effect on the CDS spreads of the Eurozone countries. To the 

extent that the level of the CDS spread reflects market risks, 

default risks, uncertainty, and a deterioration of the financial 

health of the issuer of the underlying instrument, the negative 

sign indicates that the measures adopted by the ECB were 

successful in reducing uncertainty and volatility in Eurozone 

markets. 

In order to test the robustness of the results with respect to 

the asset used in the empirical testing, the analysis is repeated 

for sovereign bond yields and the results are reported in Table 

III (organized in the same manner as Table III). The results 

are qualitatively similar, i.e. the lagged LLTR and LMRO 

variables seem to have a negative and statistically significant 

effect on the Yield-PC1 during the crisis for all sub-samples 

(except for the LMRO for the north countries). Also, LMRO 

and SMP seems to be significant for the south markets for the 

2012-2016 period as well. 
 

TABLE III: THE EFFECT OF ECB POLICY ON SOVEREIGN BOND YIELDS   

 
 

In order to test the robustness of the results Factor Analysis 

(FA) is also employed. Whilst PCA aims to determine the 

orthogonal linear combinations that maximize total variance 

without any prior assumptions about the form of the 

covariance matrix, FA examines the sample variables for 

common response variations to (unobserved) latent variables, 

i.e. looks for linear combinations that maximize the shared 

portion of the variance. FA also accounts for the random 

measurement error and the correlation matrix has in the 

diagonals the unique factors. It is beyond the scope of this 

paper to examine the (unobserved) factors that explain 

sovereign CDS spreads. 

Instead, the aim here is to determine the main underlying 

factor that reflects the variation of the CDS sample variables, 

and then employ this factor as in equation (1) instead of the 

PC1. The intuition here is that we are interested on whether 

unconventional monetary policy measures have an impact on 
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the main unobserved factor that drives CDS spreads, rather 

than the main PC that explains total variance. The results are 

discussed but not reported here (available upon request). For 

the full sample, two factors are suggested that explain 84.44% 

and 15.53% of the variance; the regression results are 

presented in Table V and are similar to the results obtained 

with the PCA analysis. For example, lagged SMP (MRO) 

holdings have a negative and significant impact on the main 

unobserved factor that drives CDS only during the crisis 

period for all three samples (south and north markets 

sub-sample). 

 

IV. CONCLUSION 

During the recent financial crisis, main rates reached their 

effective lower bound, exhausting central bank ability to 

provide additional monetary stimulus and perform their main 

role. In response, the ECB implemented a number of 

non-standard monetary policy measures, which involved the 

expansion of its balance sheet, with the main aim to restore the 

mechanism through which monetary policy is transmitted. 

This paper examines the effectiveness of these policies on one 

important monetary policy transmission channel, the 

sovereign credit risk channel. Using principal component and 

factor analysis, CDS spreads, sovereign bond yields, and ECB 

holding on three operations (MRO, SMP, LTRO), for a 

sample of Eurozone countries, I find that the monetary policy 

measures adopted by the ECB during the escalation of the EU 

financial crisis had a statistically significant and negative 

effect on the CDS spreads and bond Yields of the Eurozone 

countries. To the extent that the level of the CDS spreads and 

sovereign yields reflects market risks, default risk, uncertainty, 

the significant and negative effect indicates that the measures 

adopted by the ECB were successful in reducing uncertainty 

and volatility in Eurozone markets. 
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