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Uncertainties in the model inputs {X1, … , Xi, … , Xn }(n is the 
number of model inputs) propagate through the model and 
result in uncertainty in the model output Y (the uncertainty of a 
model input or a model output is characterized by a probability 
distribution). While uncertainty analysis refers to the 
determination of the uncertainty in Y , sensitivity analysis refers 
to the determination of the contributions of the individual inputs 
to the uncertainty of Y .
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FY (y ) represents the cumulative distribution function (CDF) of 
the model output Y obtained with all model inputs {X1 , …, Xi ,…, 
Xn } being sampled randomly in their uncertainty ranges. FY |Xi (y ) 
represents the conditional CDF of Y obtained with the model input 
of interest Xi being fixed and all other inputs being sampled 
randomly. The difference between FY (y ) and FY |Xi (y ) is evaluated 
by s (Xi ), the area closed by these two CDFs.
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