
Basics of global 
sensitivity analysis

Summer school CEA-EDF-INRIA 2011

July, 5th, 2011



B. Iooss – Summer school CEA/EDF/INRIA 2011 – Sensitivity analysis    - 05/07/11            - 2
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Main objectives of sensitivity analysis
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Goal of this talk
In the jungle of sensitivity analysis methods: 
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Goal of this talk
In the jungle of sensitivity analysis methods: 

I wish you to go from this 

uncomfortable position 
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Goal of this talk

… to this comfortable
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Screening with n < p (supersaturated designs)

���� ����
�	��	++	,-� ���	��� 
��� ���
�� �����
��	����

.�/��
���0 ���� �����
�
���� 
���	������ ��	����
�

1���
�����0
2�����	��	�������
	����
�	33	
�
��	������	��	����
�

����
��� ��	
�� ������	��	��
����
���	��
!���	����
�

4��!�����	��	
��	�����
���	��	
�� ��
��
	�����
���	5	����	����


"#������
������
��
�����	����
���������	�


67

X1

X2

X3

X4 X… Xp

#	�������

68



B. Iooss – Summer school CEA/EDF/INRIA 2011 – Sensitivity analysis    - 05/07/11            - 9

Screening with n < p (supersaturated designs)
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Screening with n < p (supersaturated designs)
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Screening without hypothesis on function: Morris’ method
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Morris: sensitivity measures
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Morris : example
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Sensitivity analysis for one scalar output
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Flood model - Scatterplots – Output S
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Flood model - Scatterplots – Output Cp
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Major drawback : only first order relations between inputs are analyzed 
and not their interactions
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Another example
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Another graphical tool : the Cobweb plot
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Sensitivity analysis for one scalar output
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Indices de sensibilité dans le cas d’une relation 
entrées/sortie linéaire
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Flood model - Output S
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Sensitivity analysis for one scalar output
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Sensitivity analysis for one scalar output
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Indices de sensibilité sans hypothèse sur le modèle
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Interprétation graphique
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Direct estimation
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Flood model
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Sensitivity analysis for one scalar output
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Flood model – Output Cp
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Choosing the right method?
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Classification of sensitivity analysis methods
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More complex situations
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Free softwares/packages on the web
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