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Abstract

We characterize asset return linkages during periods of stress by an extremal
dependence measure. Contrary to correlation analysis, this non-parametric
measure is not predisposed towards the normal distribution and can account
for non-linear relationships. Our estimates for the G-5 countries suggest that
simultaneous crashes in stock markets are about two times more likely than
in bond markets. Moreover, stock-bond contagion is about as frequent as
flight to quality from stocks into bonds. Extreme cross-border linkages are
surprisingly similar to national linkages, illustrating a potential downside to
international financial integration.

Key words: Financial Crises, Systemic Risk, Contagion, Market Crashes,
Flight to Quality, Bivariate Extreme Value Analysis, Extreme Co-movements

JEL classification: G1, F3, C49
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C�*J� *2�243 ;�8�� 2�2?� *;�A32 ;�2�3 2�;�8
=9*=� *2�?;? ;�4?A 2�22F *;�42� ;�?�4 2�2;;
=9*J� *2�8E; ;�8A2 2�;4E *2�8?; ;�2F? 2�2;?
=�*J� *;�FFF ;�8�F 2�223 *;�FEA ;�2A? 2�;F;
4�VV

FR �� SiV4?�v4j.SiV5?�v5j
SiV4?�v4 ru V5?�v5 j

5�EE
FR �� SiE4?�e4j.SiE5?�e5j

SiE4?�e4 ru E5?�e5 j
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�VE
FR �VE

IWT � � �VE
FR �VE

IWT

��'���� ����� �H 
������"
�� *;�FF2 *;��A4 ;�822 ;�23; 2�;�E 2�;8?
C� *;�3;A *;�3E? *2�E48 ;��?F 2�224 2�;48
=9 *;�E?; *;�?A8 *8�33�Q ;��2E 2�;43 2�;E8
=� *;�A4F *;�3;A *;�?8� ;��84 2�;4� 2�;?8
J� *;�E23 *2�8EA ;�;33 ;�;42 2�;3� 2�;?;
����� 1� ��� ����� BH �����*0�����
��*C� *��?4�Q *;�AF2 * ;�2FE 2 2
C�*�� ;�?AF *;�48? *;�82; ;�2E� 2�;83 2�;83
��*=9 *2��E2 *2�;82 ; ;�;E3 2�;EF 2�;43
=9*�� *;�8A� *;�?8E ;�F2; ;�;F8 2�;48 2�;4�
��*=� *2�??4 *;�82? *;�32? ;�;24 2�;84 2�;E3
=�*�� *;�?3; ; ;�A;; ;�2�� 2�;A; 2�;4E
��*J� *;�?4; *;�?2A ;��EE *;�;4A 2�;3A 2�;AF
J�*�� *;�?28 *;�FA2 ;�AF8 *;�;;; 2�;2? 2�;82
C�*=9 *2�2;E ; *;�8AE ;�2A4 2�;4� 2�;F;
=9*C� *2�;28 *;��A3 *;�FE? ;�2;� 2�;AF 2�;42
C�*=� *;�?E8 *2�?43 ;�F82 ;�2;2 2�;F; 2�;EE
=�*C� *;�E34 *;�383 ;�E2F ;�;3E 2�;�F 2�;8;
C�*J� *;�?3F *;�F32 2 *;�;;E 2�;?2 2�;F8
J�*C� *2��A3 *2�88? *;�?AE ;�;�2 2�;8F 2�;8A
=9*=� *;�AF2 *;��F4 ;�AA8 *;�;44 2�;�4 2�;F8
=�*=9 *;�?4A *;�E�2 2��AE ;�2?2 2�;8F 2�;4�
=9*J� *;�F44 *;��E; ;�EEF *;�;24 2�;2A 2�;F;
J�*=9 *;�E;A *;�A?; *;�3�4 ;�;?� 2�;?3 2�;8�
=�*J� *;��?? *;�E?? ;�42A ;�;AF 2�;A3 2�;F;
J�*=� *2�?�A *;�?3A *��22FQ *;�;22 2�;4; 2�;88

4�VE
FR �� SiV?�vj.SiE?�ej

SiV?�v ru E?�ej
5�IWT �� SiV?�vj.SiEAej

SiV?�v ru EAej
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