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Statistical analysis of extreme events in a non-
stationary context via a Bayesian framework. Case 
study with peak-over-threshold data. 
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2. An overview of the Bayesian approach  
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4. Specifying priors 
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5. Computations on posterior distributions 
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5.3. Frequency analysis. 
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6. A particular case: the exponential distribution 
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6.1. Stationary model 

�$!�"0;!"0$%%2�+%1� !-#
)< �/%2!"�07'�

�
�

� � �
� L� � L� !-#

	

� 	
�

	
1 1 %

σ
λλ=

� �−= = −	 

� �

∏ �
� � � � �����

>0!:!2� ,7� ,� +8&5 0%&� %+� λ��  $07� "0;!"0$%%2� 07� #1%#%1 0%&,"�  %� ,&� 0&<!17!� 6,//,� #2+�
B02;���3'�

� { })�

�
� L�� !-#� �� ��

��

�


�

� �
B0  � � 

� 
>+= −

Γ
� ��*��

�$07�#,1 058",10 4�07�;&%:&�,7� $!�5%&I86,54�#1%#!1 4���$87��0+�O2λ3�07�78##%7!2� %�+%""%:�
,&�0&<!17!�6,//,�207 1098 0%&�:0 $�#,1,/! !17���,&2���� $!�#%7 !10%1�207 1098 0%&�%+�λ�07'�

�
�

� L � ��� L�

� � �
!-#

��

��

�

	 �

1 1

� � 	

�

�

λ π λ λ

σ
λλ

λ

+ +

∝

� �+ −= −	 
Γ � �

=

� �

�
� ��D��

�#� %�#1%#%1 0%&,"0 4��λ�#%7 !10%1�207 1098 0%&�07�7 0""�,&�0&<!17!�6,//,�207 1098 0%&��:0 $�
8#2, !2�#,1,/! !17'�

�
� �

� � 	

� � 	 σ

′ = +

′ = + −�
� ��)��

�$!�/,160&,"�207 1098 0%&�%+�%97!1<, 0%&7�07�+0&,""4�70/#"4�%9 ,0&!2�94�0& !61, 0&6��2λ3'�

� !-#
)

�

� L � ��

�
!-#

��

� �

��

�

�

�

�

1 < � �

� �
�

�

� �

� �

λ λ

λ
λλ ′+

′

=

′� �= −	 
Γ � �

′Γ=
′Γ

�

�

� � �����



6.2. Step change model 
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6.3. Trend model 
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Annex 1. Griddy Gibbs sampling 
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Annex 2. Chib method 
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