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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.



Stress

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

sd", "moment", "prob", "user"), ...)
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stress (type = c("VaR", "VaR ES", "mean", "mean
sd", "moment", "prob", "user"), ...)
stress (type = "VaR", x, alpha = c(0.75, 0.9),

g.-ratio = c(1.2, 1.2), k = 1)

SWIM - An R Package for Sensitivity Analysis 2



Stress

stress (type = c("VaR",

"VaR ES", "mean", "mean
sd", "moment", "prob", "user"), )
stress (type = "VaR", x, alpha = c(0.75, 0.9),
g.-ratio = c(1.2, 1.2), k 1)
plot_cdf ()
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Comparison

summary ()
plot_hist ()
cdf ()

e quantile_stressed()

$ stress 1’

Y
mean 563.41 116.
sd 263.89 81.
skewness -0.05 -0.
ex kurtosis -0.43 -0.
1st Qu. 374.89 59.
Median 555.48 116.
3rd Qu. 788.79 173.
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Sensitivity Measures

sensitivity ()
importance_rank ()

plot_sensitivity ()
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Thank you!


https://github.com/spesenti/SWIM

Appendix




## Consider the portfolio Y = X1 + X2 + X3 + X4 + X5,
## where (X1, X2, X3, X4, X5) are correlated normally
## distributed with equal mean and different standard
## deviations ,

set.seed (0)

SD <— round(runif (5, 30, 80))

Corr <— matrix(rep(0.5, 57°2), nrow = 5) +
diag(rep(1 — 0.5, 5))

xdata <— mvtnorm::rmvnorm (1075,
mean = rep (100, 5),
sigma = (SD %% t(SD)) = Corr)

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

names(x) <— c("Y", "X1", "X2", "X3", "X4", 6 "X5")
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res <— stress(type = "VaR"”, x, alpha = c¢(0.75, 0.9),
q-ratio = ¢(1.2, 1.2), k =1)

summary(res, wCol = 1)
plot _cdf(object = res, xCol = , base = TRUE)
plot _hist(object = res, xCol = , base = TRUE)

sensitivity (res)
importance _rank(res, xCol =

2:6)
plot _sensitivity(res, xCol = 2:6, type = "Gamma")
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