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Efficient Sensitivity Analysis via Scenario Weighting

. Simulated scenarios from a stochastic model

. Computationally expensive model runs

. Monte Carlo sample of input and output

Sensitivity Analysis:

1. Define a stress on the output or inputs

2. Derive scenario weights (change of measure) such that

- re-weighted output fulfils the required stress

- most plausible / least distorting (minimal entropy)

- mathematically consistent
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SWIM
An R package.
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Stress

stress(type = c("VaR", "VaR ES", "mean", "mean

sd", "moment", "prob", "user"), ...)

stress(type = "VaR", x, alpha = c(0.75, 0.9),

q ratio = c(1.2, 1.2), k = 1)

plot cdf()
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Comparison

• summary()

• plot hist()

• cdf()

• quantile stressed()
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Sensitivity Measures

sensitivity()

importance rank()

plot sensitivity()
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Thank you!

https://github.com/spesenti/SWIM

install github("spesenti/SWIM")
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Appendix



## Cons i d e r the p o r t f o l i o Y = X1 + X2 + X3 + X4 + X5 ,

## where (X1 , X2 , X3 , X4 , X5) a r e c o r r e l a t e d no rma l l y

## d i s t r i b u t e d wi th equa l mean and d i f f e r e n t s t anda rd

## de v i a t i o n s ,

set . s e e d ( 0 )

SD <− round ( r u n i f ( 5 , 30 , 8 0 ) )

Cor r <− matrix ( rep ( 0 . 5 , 5ˆ2) , nrow = 5) +

diag ( rep (1 − 0 . 5 , 5 ) )

xdata <− mvtnorm : : rmvnorm (10ˆ5 ,

mean = rep (100 , 5 ) ,

s igma = (SD %∗% t (SD) ) ∗ Corr )

x <− data . frame ( rowSums ( xdata ) , xdata )

names ( x ) <− c ( ”Y” , ”X1” , ”X2” , ”X3” , ”X4” , ”X5” )
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r e s <− s t r e s s ( t y p e = ”VaR” , x , a l p h a = c ( 0 . 7 5 , 0 . 9 ) ,

q r a t i o = c ( 1 . 2 , 1 . 2 ) , k = 1)

summary( r e s , wCol = 1)

p lot c d f ( o b j e c t = r e s , xCol = , base = TRUE)

p lot h i s t ( o b j e c t = r e s , xCol = , base = TRUE)

s e n s i t i v i t y ( r e s )

i m p o r t a n c e rank ( r e s , xCol = 2 : 6 )

p lot s e n s i t i v i t y ( r e s , xCol = 2 : 6 , t y p e = ”Gamma” )
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