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ABSTRACT
This paper provides evidence of the liquidity-driven nature of sovereign debt crisis episodes, with an application to the case of Greece. The results of a 
Component GARCH model (CGARCH) of the Greek sovereign spread for data between Jan. 1999 and Dec. 2020 are provided. A long-term component 
of Greek sovereign spread volatility is distinguished from a short-term component. The short-term component is liquidity-driven and peaks during crisis 
incidents, consistent with the prescriptions of the literature on self-fulfilling crises. 
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Introduction
Since the onset of the Greek and Eurozone debt crisis, empirical 
papers on the determinants of sovereign spreads have pondered 
over evidence of market-sentiment effects, over and beyond 
fundamentals.  In parallel, a long-standing strand of papers 
has been devoted to so-called “self-fulfilling liquidity crises.” 
Typically, such episodes are preceded by massive selloffs and 
rising liquidity premia, which in turn raise the cost of debt 
rollover. From a theoretical perspective, determining fiscal 
solvency according to a No-Ponzi condition in the Intertemporal 
Government Budget Constraint may seem relatively straight-
forward. A sovereign is deemed to be solvent when the present 
value of its future surpluses suffices to cover its outstanding debt 
obligations. In reality, however, “solvent but illiquid” is more 
often the source of sovereign debt crises. 
In line with the theoretical distinction of the long-term fiscal 

fundamentals of solvency against short-term market sentiment 
and uncertainty effects, this paper seeks to provide relevant 
empirical evidence for the Greek sovereign spread by using a 
technique which is more often applied in the financial literature, a 
Component GARCH model. The main question raised is whether 
the impact of a short-term component may be distinguished for 
the second moment of the spread and whether such a component 
is driven by market liquidity. In addition, the results of this paper 
examine whether incidents in the Greek crisis timeline may be 
associated with short-term market sentiment, as opposed to 
changes in a long-term component of volatility. 

This paper contributes to the literature by distinguishing between 
a long-term and short-term component of the volatility of Greek 
spreads. On a time series basis, and for the sample covering the 
entire crisis period, this is the first relevant application. 

Related Literature 
The Component GARCH model was first developed by Engle 
& Lee  to distinguish between a permanent and a transitory 
component in the volatility of stock returns. Primary explanations 
for the existence of components in volatility relate to the 
heterogeneity of traders in financial markets  and heterogeneity 
of information, through the arrival of news [1]1. 
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This paper follows the approach of Li et al., as applied to the 
Greek sovereign spread, for the purpose of distinguishing 
between a fundamentals (long-term) and a market-sentiment 
(short-term) component in the volatility of the Greek sovereign 
spread2.  Since the sovereign spread is a financial-markets-based 
metric, this section suggests the application of the CGARCH-M 
model and its interpretation to the Greek sovereign spread. To 
date, Sosvilla-Rivero & Morales-Zumaquero have applied a 
CGARCH model to the sovereign bond yields of a panel of EMU 
countries to distinguish between a permanent and transitory 
component in volatility [2]3. On a time series basis for Greece 
over the course of the crisis and for the Greek sovereign spread, 
the suggested application is novel.   

Data and Model
Data 
For the dependent variable, monthly data between January 1999 
and December 2020 for the Greek 10-Year Government bond 
yield spread have been used [2]4. Figure 1 depicts the behaviour 
of the Greek sovereign spread over the course of the period since 
the onset of the EMU [3]5. 

Figure 1: Plot of the Greek 10-Year Government Bond Yield 
Spread

In line with the relevant literature on the liquidity determinant of 
sovereign spreads, the Bid-Ask spread (bas) on 10-year Greek 
Government Bonds is included as a measure of liquidity risk. 
An increase in the bid-ask spread level indicates deteriorating 
liquidity conditions and has, thus, been associated with an 
increase in sovereign spreads. The bid-ask spread increased 
sharply in the beginning of the financial crisis and continued on 
this upward trend during the Eurozone debt crisis. However, in 
the aftermath of the ECB’s extraordinary reaction to the crisis 
in 2012, the bid-ask spread declined significantly (Figure 2).  
A brief deterioration in liquidity conditions is further observed 

in 2015. Thereafter, the bid-ask spread on the Greek 10-year 
government bond gradually declined, albeit lingering at levels 
higher than before the crisis [4]6. 

The Model
Equations 5α-5c describe the CGARCH-M model estimated 
in this paper, augmented for short-term liquidity effects (bast) 
in the temporary variance equation. Equation (5a) is the mean 
equation, Equation (5b) corresponds to the permanent volatility 
component and Equation (5c) relates to transitory volatility. 
Following Li, et al. the transitory component in the variance 
may be related to market sentiment and short-run speculative 
pressures. 

Figure 2: Plot of the Bid-Ask Spread on 10-Year Greek 
Government Bonds

spreadt=C+βspreadt-1+ γσt+ εt-1 			              (5a)
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Where:
•	 Dt-1 is a dummy variable corresponding to the asymmetric 

effect of shocks, Dt-1=1 for εt-1<0, and Dt-1=0 for εt-1≥0; 
•	 qt corresponds to the long-run component of the conditional 

variance indicative of the effect of shocks to economic 
fundamentals and which converges to the long-run time-
invariable volatility level C4 with a speed of C5;

•	 C7 is the coefficient that reflects the initial impact of a shock 
to the transitory component of volatility;

•	 C9 is the “degree of memory in the transitory component”;
•	 C8 is the coefficient of the asymmetric effect once multiplied 

with the dummy variable. 

1According to the literature, the findings of CGARCH models may be interpreted as a challenge of the Efficient Market Hypothesis, at least in its 
strong form (Haque et al., 2004; Abu Zarour, 2007; Zarour & Siriopoulos, 2008).  The CGARCH model is used as an alternative to the FIGARCH 
model for long memory in the conditional variance. Based on an application to oil prices, Kang et al. (2009) have suggested that the out-of-sample 
fit for FIGARCH and CGARCH models may be superior to that of GARCH and IGARCH models.
2 Following the literature on C-GARCH-M models, which to date is mostly applied to the Uncovered Interest Parity (Li et al., 2012) and to currency 
crises (Guimaraes & Karacadag, 2004), the distinction between a permanent (long-term) and a transient (short-term) component relates to the 
fundamentals-versus-market-sentiment discussion in financial and currency-crisis literature. Pramos & Tamirisa (2006) also relate the transient 
component in CGARCH models to short-term trader position-taking.
3 Sosvilla-Rivero &  Morales Zumaquero (2012) develop a CGARCH model for daily data of 10-year government bond yields for 11 EMU 
countries, including Greece, for data between 26 March 2001 and 31 December 2010. In contrast, The Model in this paper is a CGARCH-M with 
leverage effects (threshold) based on the time-series of the Greek sovereign spread only, for monthly data between January 1999-December 2020. 
4Monthly data for the Greek 10-Year Government Bond Yield (YieldGR,t) and the German 10-Year Bund (YieldGER,t)) have been obtained from the 
FRED Database (2021g, 2021f). The spread has been calculated based on the following equation: 
spreadt = YieldGR,t-YieldGER,t				    (4)
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The inclusion of the asymmetric effect term (dummy variable) 
in the CGARCH-M model follows Li et al. , Guimaraes & 
Karacadag and Glosten et al [5-8].   

Results
Table 1: CGARCH-M Model Results for the Greek Sovereign 
Spread

Figure 3 plots the estimated model conditional time-varying 
volatility and its permanent component. The distance between 
total conditional time-varying volatility and the permanent 
component corresponds to the transitory component of volatility. 
Based on Figure 3, market-sentiment effects were particularly 
strong during the Greek PSI in 2012, yet thereafter their impact 
subsided. Additional brief increases in the size of the transient 
component of volatility are present at the end of 2014 and in 2016. 
The model works well in showing that crises are associated with 
short-term market sentiment effects and liquidity. The instance 
of partial default in the first half of 2012 is captured by a global 
peak in the transitory component.

Figure 3: Model-Based Conditional Time-Varying Volatility 
and Permanent Component [2]7.

According to Table 1, the time-invariant volatility (C4) is very 
close to zero. Short-term market sentiment effects dominate the 
pricing of Greek sovereign spreads (C5  is not significant)8. The 
transitory effect of news (C8) is significant and negative shocks 
to the sovereign spread are associated with lower volatility than 
positive shocks. Short-run market sentiment effects relate to 
liquidity conditions in the Greek government debt (C10)

9.  Some 
degree of memory is present in the transient component of the 
volatility (C7 is statistically significant). Shock persistence in 
the transitory component exceeds 1 (C7+C9) and is indicative of 
explosive short-run market sentiment behavior.

Conclusion
Results distinguish between a short-term and long-term 
component in the volatility of Greek sovereign spreads and 
suggest that the short-run market-sentiment component of 
volatility dominates market pricing. The evolution of the 
conditional time-varying volatility and its components over time 
supports the hypothesis that short-term market-sentiment effects 
are associated with crisis outcomes and periods. In addition, 
short-term volatility is shown to be liquidity-driven. In line with 
the literature, the impact of news on the transitory component of 
the Greek sovereign spread is significant. 

The study provides a quantitative method to depict that short-
term liquidity-driven market sentiment predominantly drives 
Greek sovereign risk pricing during crises episodes [9-15]. 

5A period of relative tranquillity since the onset of the EMU and up to the eruption of the US financial crisis in 2007; a turbulent period covering the 
ripples of the US financial crisis and the Eurozone debt crisis up to Mario Draghi’s famous ‘Whatever It Takes’ speech in 2012. Additional instances 
of increased sovereign risk may be located in 2015, when the political narrative and discussions of Grexit were associated with increased levels of 
Greek sovereign risk; and in early 2020, when despite the effects of the COVID pandemic, the ECB’s decision to include Greek government bonds 
in its asset purchases and in the Pandemic Emergency Purchase Programme (PEPP) induced an easing of liquidity conditions and contributed to 
lower sovereign spread levels.
6Relevant data has been obtained from Bloomberg Terminal (2021).
7The Model’s in-sample forecasting fit is strong and there are no remaining ARCH effects based on the ARCH-LM test of the residuals. Despite 
the potentially explosive properties of short-run market sentiment, as the estimated model is a threshold volatility model, it is strictly stationary 
and ergodic.  As in December 2020 (end-of sample), the CGARCH-M model predicted value is 134.3 bps whereas its actual value was 124.9 bps.
8In contrast, for daily data in the Greek government bond yield between 2000 and 2010, Sosvilla-Rivero & Morales Zumaquero (2012) estimate 
this coefficient to be 0.995, indicative of a degree of high persistence in the permanent component of volatility. This paper focuses on a portion 
of the Greek government bond yield only, the spread, and covers the period of the Greek debt crisis. Therefore, the finding of relatively lower 
persistence appears to be reasonable.
9Using Equation (6) for the long-run half-life measure of Sosvilla-Rivero and Morales Zumaquero (2012), the long-run component half-life of the 
Greek spread is approximately 1.18 months.

1
2ˆ ˆ( ) ln( ) / ln( )LRHL p p= 												                 (6)

where p̂ corresponds to the estimated coefficient C5.
The respective figure for the pre-crisis Greek 10-year bond yield estimated by Sosvilla-Rivero & Morales Zumaquero (2012) was 130 days. 
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