2. Random Number Generation

Copyright 2002 © Jérémie Gallien



Estimate 6 = E[ h(X) ]
where X = {Xy,...,X,,} IS a random vector in R™,
h(.) iIs a function R™ —> R,

and E[ | h(X) | ] <
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1.Generate n samples of X;: X%, ... X"
2.Compute h(X1), h(X?), ..., h(X")
3. Estimate 6 = E[ h(X) ] with

0 = [h(XY)+h(X2)+...+h(X")]/n

e Why is aa good estimator?
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$10,000 and $15,000, then he/she is paid 20% of the

sales. Finally, if the monthly sales figure is larger than
$15,000, the salesrep get 30% of the sales.

Assuming the monthly sales achieved by a salesman
follows an exponential distribution with mean $15,000,
what is the mean and standard deviation of the
salesman’s monthly salary under this compensation
plan?
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« Component life lengths: X, ~exp(5.1); Xg ~ N(4.5,1); X ~ exp(6.5)
Xp ~ exp(5.4); Xg ~exp(6.4); Xg ~ N(5.5,0.8)

« What is the probability that the product will function for at least 3
years (warranty period)?
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Transportation
Unit Costs

~ X,~N(1500,350)

‘ Stochastic Demand <  X,~N(2000,600)
X3~N(1500,450)
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Generate Sample Value from Uniform|[0,1]

I
v v

Discrete Distribution Continuous Distribution

 Inverse transform method
* Rejection method

« Composition method

e Polar method
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e Inverse transform method
* Rejection method



modulus seed

2. Take U, =27/ m as a proxy to an
Independent sequence of U[0,1] random
variates (note: 0 < U, <1 for all I)
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Z;=(99) mod 16 = ?
Z,=(33) mod 16 = ?

« Huge literature on LCG periods, parameter choice,
statistical tests for randomness...

e Crystal Ball uses Z = (630,360,016 Z_ ;) mod (23!-1)
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1. Generate a sample U from UJ[0,1]
2. 1T U <pythen X =X,
If po<U<py+pthen X =x;

Ifpo+ ...+ P <U<py+...+p;then X=X

« Why does this work?
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1. Generate a sample U from UJ[0,1]
2. ifU<p,then X =x,
If po<U<py,+p;then X=x,

ifpg+...+p<U<pg+..+p;then X=X,

* P(X=%;) =P(Po+ ...+ pj1<U<pg+..+p;)
:pj
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1. Generate a sample U from U[0,1]
2. Set X=F1(U)

« Why does this work?
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1. Generate a sample U from UJ[0,1]
2. Set X=F1(U)

> X

F1(U)
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1. Generate U from U[0,1]
2. Compute X =-1log(1-U) /A
3. The distribution of X is exp(A) !
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3. Theory of Random Number Generation
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