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Abstract

The American Treasury bond markets have suffered catastrophic losses due to the subprime crisis, which erupted
in 2007. We study in this paper the contagion of this crisis by examining the increase links between these
markets and the U.S. subprime loan market. We use a VAR model considered most suitable for this purpose. Our
study is based on the prices of subprime Asset-backed collateralized debt obligations (CDOs) and changes in
U.S. Treasury bond yields. Our results support the hypothesis of contagion from the subprime crisis between the
U.S. financial markets.
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Introduction

The subprime crisis, born in the United States in 2007, paralyzed the structured credit market and
resulted in catastrophic losses in the financial markets. Individuals and financial institutions in this country have
been facing a severe credit crisis. This situation has resulted in a significant decrease in the liquidity of debt in
almost all markets. In 2008, the subprime crisis has deepened and become the catalyst for a broader global
financial crisis.

Federal Reserve has intervened repeatedly providing liquidity and financial guarantees for the markets.
The massive intervention of the Treasury and the Federal Reserve in the financial markets had a goal to prevent a
wider contagion of the crisis and the impact on other markets and sectors of the economy. Therefore, it was very
important to understand the contagion phenomenon between financial markets. Extensive literature addressing
the causes and effects of contagion has emerged since the 90s. We can cite as examples the work of Allen and
Gale (2000), Kyle and Xiong (2001), and Kodres Pritsker (2002), Kiyotaki and Moore (2002), Kaminsky,
Reinhart and Vegh (2003), Allen and Gale (2004), Brunnermeier and Pedersen (2005, 2009), Longstaf. F (2008-
2010).

We discuss in this paper the financial contagion effects from the subprime crisis on the U.S. Treasury
bond markets. We adopt an approach of testing whether an increase in inter-market links from one period to
another between the subprime Asset-backed collateralized debt obligations (CDOs) market and Treasury bond
markets during the subprime crisis. The choice of this approach is motivated by the standard definition in the
literature on contagion as "a change in market linkages after a stressful period" (Forbes and Rigobon (2002)). We
use a VAR model for three sub-periods: a pre-crisis period (2006), a period representing the subprime crisis
(2007) and a period representing the global crisis (2008)). This model allows us to directly examine whether
cross-market linkages during the subprime crisis of 2007 differ from those in the other two sub-periods.
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The remainder of this paper is organized as follows: the second section describes our econometric methodology.
The third section summarizes our empirical results, and the fourth section is our conclusion.

11- Econometric Methodology

The VAR model is presented as follows:
P

Yo=a+Y B, +7ABXHE +¢ (1.1)
k=1

where ABXHE, is the exogenous variable representing one of five sub-indices, ¢ is the vector of canonical
residues, g, is the matrix of coefficients, k is the lags number chosen based on the information criteria AIC and
the Schwartz and 'y, is the dependent variable.
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111. Empirical results
1. Data and descriptive statistics

As return measures in the market for subprime Asset-backed security CDOs in trouble, we use the weekly
variations of the ABX-HE. In total, we have five of the series, each representing a different credit rating, which
is designated by: ABX-HE-AAA, ABX-HE-AA, ABX-HE-A, ABX-HE-BBB, and ABX -HE-BBB . These are
the closing prices of the ABX-HE index, obtained from the Markit Group Ltd, for the three years since the
inception of the ABX-HE (the January 19, 2006 until December 31, 2008).

To detect the changes in U.S. Treasury bond markets, we use the weekly variations (over the same period
for returns of ABX-HE) to a constant maturity of the one- and ten- year Treasury yields (obtained from the
website of the Federal Reserve Board).

Figure.1. Evolution of ABX-HE index
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Figure.l. represents the time series of five sub-indices ABX-HE for the entire period. This figure shows that
ABX-HE indices were generally almost constant over a large period of 2006, although the sub-indices ABXHE



BBB-and ABX-HE-BBB_ have begun to decline in late 2006. During the first part of 2007, the ABXHE BBB_
index continued to fall. By mid 2007, however, other indices ABX-HE rated started to decline. In late 2007, the
ABX-HE-AAA was less than 80 and the other indices were all below 50. In 2008, all ABX-HE indexes
continued their declines steadily and ended the year below 10, with the exception of the ABX-HEAAA which
has dipped below 30, but it recorded some recovery at 40 in late 2008.

Figure. 2. The weekly ABXHE returns
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Figure. 2. represents the evolution of weekly changes in the levels of ABX-HE index between 2006 and

2008. We find that the volatility of the ABX-HE was significantly higher in 2007 than in 2006 and 2008. This

figure shows that the indices ABX-HE-BBB_ and ABX-HE BBB were most volatile during 2007 while the
indices ABX-HEAAA, ABX-HEAA, ABX-HEA were the most volatile during 2008.
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Tableau.l. Descriptive statistics

Variables 2006

Mean Std. dev. Skewness Kurtosis JB ADF
ABXHEA 0.004 0.072 -0.946 (0.00) 2.40 (0.00) 18.69 (0.00) -6.93 (S)
ABXHEAA 0.011 0.042 0.272 (0.45) 1.706 (0.02) 6.416 (0.04) -6.67 (S)
ABXHEAAA 0.002 0.020 1.935 (0.00) 6.610 (0.00) 117.3 (0.00) -6.30 (S)
ABXHEBBB 0.008 0.204 -0.661 (0.07) 0.794 (0.29) 4.76 (0.09) -4.98 (S)
ABXHEBBB_ 0.011 0.309 -0.394 (0.27) -0.339 (0.45) 1.479 (0.47) -4.59 (S)
One-Year Treasury yields 0.010 0.056 0.039 (0.91) 0.221(0.77) 0.110 (0.94) -4.238 (S)
10- Year Treasury yields 0.003 0.081 -0.001 (0.99) 0.322 (0.671) 0.208 (0.90) -4.446 (S)
Variables 2007

Mean Std. dev. Skewness Kurtosis JB ADF
ABXHEA -0.931 6.139 -0.428 (0.22) 6.469 (0.00) 92.28 (0.00) -5.762 (S)
ABXHEAA -0.320 2.383 -1.218 (0.00) 7.014 (0.00) 119.46 (0.00) -4.625 (S)
ABXHEAAA -0.135 1.090 -1.253 (0.00) 12.18 (0.00) 335.18 (0.00) -4.184 (S)
ABXHEBBB -2.083 8.715 -1.560 (0.00) 7.263 (0.00) 135.40 (0.00) -5.507 (S)
ABXHEBBB_ -2.333 7.038 -1.342 (0.00) 5.544 (0.00) 82.227 (0.00) -4.869 (S)
One-Year Treasury yields -0.028 0.136 -1.554 (0.00) 3.416 (S) 46.219 (S) -4.137 (S)
10- Year Treasury yields -0.006 0.103 0.019 (0.95) 0.368 (0.61) 0.297 (0.86) -3.33(S)
Variables 2008

Mean Std. dev. Skewness Kurtosis JB ADF
ABXHEA -3.122 9.251 0.019 (0.95) -0.264 (0.72) 0.158 (0.91) -4.541 (S)
ABXHEAA -1.809 7.186 -1.482 (0.00) 4.305 (0.00) 60.361 (0.00) -4.182 (S)
ABXHEAAA -0.294 3.623 -1.230 (0.00) 8.637 (0.00) 178.12 (0.00) -4.442 (S)
ABXHEBBB -3.429 8.934 -1.819 (0.00) 3.947 (0.00) 63.66 (0.00) -4.909 (S)
ABXHEBBB_ -3.182 7.535 -1.941 (0.00) 3.361 (0.00) 58.23 (0.00) -4.495 (S)
One-Year Treasury yields -0.058 0.211 -0.081(0.81) 1.435 (0.04) 4.606 (0.09) -5.337 (S)
10- Year Treasury yields -0.038 0.192 -0.099 (0.77) -0.042 (0.95) 0.091 (0.95) -4.763 (S)

According to table .1. our study shows that during the pre-crisis period, the average yield is generally
low and positive for different sub-indexes. We note that all return series have negative average returns in 2007-
2008 when they were positive in 2006. These series have a low yield and very high risk between 2007 and 2008.
We conclude, therefore, that these markets are characterized by high volatility.
The results of normality test allow us to reject the normality assumption regarding the Kurtosis and
Skewness, which raises a problem with the asymmetric preferences of financial actors; the latters are naturally
more concerned about their risk of loss as their chances of gain.

2. Results of the VAR models

Table .2. presents the results of the estimation of VAR models, where each VAR is estimated separately for
the year indicated. We also report the P value for Fisher's test of the hypothesis that the coefficients are jointly
equal to zero (y, =y, =y, =7, =0). In this specification, Y, refers to the variable representing the Treasury bond
markets, which appear as dependent variables. The ABX-HE refers to variations in the ABX-HE indices;
including its own lagged values appear as explanatory variables.



Table. 2. Estimation results of the VAR models

Y ABX- 2006 2007 2008

HE 7. | Sign [DW [ P 7. |Sign [DW [ P 7 Sign | DW | P

One-Year AAA -0.124 0.76 2.03 0.22 0.013 0.54 2.07 0.00 0.0005 0.94 2.02 0.48
;iflzssury AA 0.100 0.60 2.05 0.67 -0.003 0.72 1.93 0.05 -0.001 0.74 2.01 0.12
A -0.089 0.44 2.01 0.22 0.012 0.00 2.04 0.87 -0.002 0.44 2.00 0.41

BBB -0.034 0.40 2.04 0.37 0.008 0.00 2.03 0.00 0.0025 0.45 2.03 0.64

BBB_ -0.007 0.79 2.03 0.55 0.01 0.00 2.03 0.00 -0.001 0.79 2.01 0.32

10- Year | AAA 0.433 0.46 1.99 0.55 0.034 0.01 1.98 0.00 -0.006 0.42 2.18 0.15
-IY-:(;?ésry AA 0.328 0.24 2.07 0.86 0.0098 0.02 1.95 0.17 -0.0009 0.81 2.47 0.14
A -0.037 0.81 1.97 0.50 0.007 0.00 2.03 0.70 0.003 0.26 2.06 0.64

BBB -0.036 0.53 1.98 0.90 0.002 0.10 1.93 0.03 0.006 0.02 2.09 0.52

BBB_ 0.010 0.78 1.99 0.74 0.0043 0.05 1.96 0.00 0.004 0.18 2.08 0.13

Our results reported in table .2. show that all of the coefficients y, , reflecting the predictive ability of

the changes in the five sub-indices ABX-HE for the treasury bond yields markets, are not significant in 2006.
This is expected since the CDOs market is much less liquid than the Treasury bond market. Thus, in ordinary
circumstances, it is anticipated that there will be very little information useful in predicting changes in Treasury
rates by ABX-HE indices returns. This factor becomes significant with a positive signs in 2007 for the sub-
indices ABX-HE A, BBB and BBB_. This result indicates that changes in ABX HE indices have predictive
power and guarantee a Granger causality in regard to changes in Treasury rates. In addition, all the five sub-
index of ABXHE have a significant predictive power in forecasting 10 years Treasury yields for about four
weeks. The significant and positive signs of the coefficientsy, in 2007 indicate that a negative shock to the

ABX-HE returns translates a decline in Treasury yields, which in turn implies an increase in the value of
Treasury bonds. These results are consistent with a flight to quality in the market for Treasury bond in response
to subprime market shocks. Finally, the predictive ability of the ABX-HE returns for the Treasury bond yields
largely disappears in 2008. The exception is that the Fisher statistic for the ABX-HE-BBB is significant at the
5% level for the 10- year Treasury bond market.

In summary, the beginning of the subprime crisis has led to a significant change in the relationship
between ABX-HE returns and Treasury bond yields changes. During the crisis, the explanatory power of the
Treasury yield becomes significant. Such a relationship was absent in pre-crisis period, when the Treasury bond
markets was very liquid. Once the subprime crisis has evolved into another form, the CDOs represented by the
ABX-HE index are no longer a vector of contagion and the relationship between the ABX-HE returns and the
Treasury bond yields returned to its pre-crisis nature. Our results strongly support the idea that the subprime
crisis of 2007 has been accompanied by financial contagion and that shocks in the market for CDOs were
transmitted to the Treasury bond markets.

1V. Conclusion

The subprime crisis of 2007 provides an ideal opportunity to study the effects of contagion in financial
markets. Motivated by the definition of contagion proposed by Forbes and Rigobon (2002) we estimated five
VAR models for each of treasury-bond markets. We tested the changes in the relationship between the CDO
market represented by the five sub-indices ABX-HE and the Treasury bond markets represented by the changes
in the treasury bonds yields. To do this, we divided the full period into three sub-periods: a pre-crisis period
(2006), a period representing the subprime crisis (2007) and a period representing the global crisis (2008).

Our results show a significant causal relationship between the ABX-HE returns and changes in the
Treasury yields. This relationship is due to the subprime crisis of 2007. Indeed, Treasury bond prices rose in
response to negative shocks to the subprime market, which supports the model of flight to quality. This effect is
much stronger for long-term Treasury bonds than for those of short-term.

Our study resulted in strong evidence of contagion in financial markets during the subprime crisis in
2007. These links disappear in 2008 once this crisis is a global financial one. The perturbations appear to spread
from the subprime market to the Treasury bond ones at the beginning of the crisis when losses of subprime loans
were the main concern. However, after the collapse of major financial institutions and once the potential of a
global depression has become widespread in 2008, the subprime market did not work as a vector of contagion of
the other markets. This finding is consistent with the usual vision of contagion that is identified when there is a
significant but temporary connection between the various financial markets after a negative shock is realized.



Références

1. Achraft, Adam B. ; Schuermann, Til (2007), Understanding the securitization of subprime mortgage
credit, Federal Reserve Bank of New York.

2. Allen, F.; Gale, D (2000), Financial contagion. Journal of Political Economy, 108, 1-33.

3. Allen, F.; Gale, D (2004), Financial Intermediaries and Markets,” Econometrica 72, 1023-1061.

4, Ahlgren, N.; Antell, J (2002), Stock market linkages and financial contagion: A cobreaking analysis.
The Quarterly Review of Economics and Finance, 50, 147-166.

5. Aragon, G.; Strahan, P (2009), Hedge funds as liquidity providers: evidence from the Lehman
bankruptcy. Nber Working Paper Séries.

6. Acharya,V.; Pedersen, L (2005) Asset pricing with liquidity risk. Journal of Financial
Economics77,375 —410.

7. Asquith,P. ;Gertner,R. ; Scharfstein,D.,(1994) Anatomy of financial distress: an examination of junk-
bond issuers. Quarterly Journal of Economics 109,625-658.

8. Boyer,B.H. ; Gibson, M. S.; Loretan.,M Pitfalls in test for changes in correlations. International
Finance Discussion Paper, 597, March 1999.

9. Bae, K. ; Karolyi,A. ;Stulz,R.,2003. A new approach to measuring financial market contagion .Review

of Financial Studies 16, 717-764.

10. Brunnermeier, M. ; Pedersen, L.; 2009. Market liquidity and funding liquidity. Review of Financial
Studies 22,2201-2238.

11. Carlin, B.; Lobo,M. ; Vishwanathan,S.; 2007. Episodic liquidity crises: cooperative and predatory
trading. Journal of Finance 62, 2235-2274.

12. Clark, S-P.; and Coggin, D.; (2010) “Whas there a U.S. house price bubble? An econometric analysis
using national and regional data”, The Quartely Review of Economics and Finance, QUAECO-626.

13. Cochrane, J., Piazzesi, M., 2005. Bond risk premia. American Economic Review 95, 138-160.

14. Cochrane, J. ; 2008. The dog that did not bark: a defense of return predictability. Review of Financial
Studies 21, 1533-1575.

15. Demyank, Yuliya ; Van Hemert, Otto(2008), Understanding the Subprime Mortgage crisis, October 2007.
issue”. Rapport de la banque mondiale.

16. Forbes, K. J., & Rigobon, R. (2002). No contagion, only interdependence: Measuring stock market
comovements. Journal of Finance, 57, 2223-2261.

17. Grow, Brian ; Zimmerman, Allen ; Kahan, Jack(2008), The mixea impact of failling rates on U.S. Atl-
A and subprime browers Standard & poor’s, March 2008..

18. Kaminsky, G., Reinhardt, C., and Vegh, C., (2003), “The unholy trinity of financial contagion”, Journal
of Economic Perspectives,17, 51-74.

19. Kodres, L., Pritsker, M., 2002. A rational expectations model of financial contagion. Journal of Finance
57, 769-800.

20. Kyle, A., and Xiong, W., (2001), “Contagion as a wealth effect”, Journal of Finance, 56, 1401-1440.
21. Longstaff, F., 2008. Flight-from-leverage in distressed asset markets. Un published working paper,
UCLA.

22. Longstaff, F., 2004. The Flight-to-Liquidity premium in U.S. Treasury bond prices. Journal of Business
77,511-526.

23. Longstaff, F., Rajan, A., 2008. An empirical analysis of the pricing of collateralized debt obligations.
Journal of Finance 63, 529-563.

24, Longstaff, A. (2010). The subprime credit crisis and contagion in financial markets. Journal of Financial
Economics 97, 436-450.

25. Reinhart, Carmen M. ; Rogoff Kenneth S. (2008), Is the 2007 U.S subprime financial crisis so
different ? An international historical comparaison, January 2008.



