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parameter 6.

Problem 2.3. Find the ratio of the 90" percentile to the median of the exponential distribution with

.
Fx(x) = 1-e © x?9
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UNIVERSITY OF TEXAS AT AUSTIN
Lecture 4

The Inverse Transformation (Simulation) Method

Proposition 4.1. Let X be a continuous random variable with the cumulative distribution function
Fx and probability density function fx.
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Proposition 4.2. Let U ~ U(0,1) and let F be a cumulative d%ution unction.
Define X = F~1(U).
Then, the random variable

Toaf in Aer beok.
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An lnformal Implementation.

1. Set F to be the cdf of the distribution from which we want to simulate values. "Figure out”
F~1: this can be analytic or numerical.
2. Draw the simulated values from the unit uniform U(0,1):

UL, Uy - - -y Up,
3. Apply F~! to the simulated values to obtain
1= F Y u), 20 = F Yug),...,zp = F Y(uy)
The x1,x9,...,x, are the simulated values from your target distribution.

Example 4.3. In the exponential case X ~ Exponential(f), we have already obtained the analytic
expression for the quantile function F' )}1. It is

Fx'(y) = —0In(1 - y)
So, with {u;,i =1,...,n} generated from the unit uniform, the z; defined as
—0In(l —uy) fori=1,...,n

will be simulated values from the exponential distribution with parameter 6.
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