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Motivation for Today’s Precept

How to generate samples from a given distribution?
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Outline

Pseudo-random number generation

Inverse transform sampling
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Pseudo-random number generator

Deterministic algorithms that produce a sequence of

“relatively random” numbers:
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Pseudo-random number generator

• Needs to design an algorithm that could output

“relative random” numbers and the numbers should

be made as random as possible

• The seed totally determines the output sequence

of numbers. Hence the name “pseudo-random”.
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Pseudo-random number generator

Linear Congruential Generator

• Defined by the following recurrance relation:

Xn+1 = (aXn + c) mod m
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Pseudo-random number generation

Linear Congruential Generator example:
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Pseudo-random number generation

Choice of a, c and m for LCG are important:
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Pseudo-random number generation

Pseudo-random number generation allow us to

sample from uniform distribution on [0, 1].
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Outline

Pseudo-random number generation

Inverse transform sampling
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Inverse transform sampling

Setup:

• We have samples from the uniform distribution

on [0, 1]

• We want to sample from arbitrary distribution

with given cumulative distribution function

(CDF) FX .
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Inverse transform sampling

1.Assume random variable U follows uniform

distribution in the interval [0,1], i.e. Unif[0, 1].

2. Find the inverse of the CDF for the desired

distribution, e.g. F�1
X (y).

3. Compute X = F�1
X (U). The computed random

variable X has the distribution FX (x).
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Inverse transform sampling

Basic idea:
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Inverse transform sampling

Example: Exponential distribution (� = 1)
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Inverse transform sampling

Example: Normal distribution
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Inverse transform sampling

Example: Discrete distribution
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