Create Correlated Random Deviates

S. Roxburgh, December 2006

*warning*
This software has not been extensively tested paastill contain some bugs. Don't be
surprised if it crashes on you!

Introduction

In this program the method of Iman and Conover 2)®8used to generate sets of inter-
correlated random deviates. A typical use is fomkeCarlo sensitivity testing of
parameter values in a model, where you know treptrameters are correlated (either
negatively or positively). The user selects the benof deviates, what distribution to use
(from a list of 22 continuous and 6 discrete, selew), and the desired correlation
structure (by filling in the off-diagonal elememta correlation matrix). Note that this
method is based on the rank-correlation statistie. paper of Iman and Conover (1982)
is highly recommended reading, and should consiéddre using this software. Sets of
univariate deviates can also be generated, asibeddrelow.

1. Creating a univariate list of random numbers.

Step 1.
Click on the ‘Random numbers’ tab on the main form.
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There are a number of elements on the screen. Byltéhe program starts with a
Normal distribution with a mean = 3 and standardaten = 1. The probability
distribution function is shown in red, and the dizgition function equation is also shown.
The parameters controlling the distribution carchanged as desired (the extended
option further allows a shift in the mean, and taton of the tails of the distribution).
The default setting is to generate 5000 deviatas tlais too can, of course, be changed.
Clicking the ‘Randomise’ button will yield sometlgitike:
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The list of 5000 random Normal deviates with a me&B and sd of 1 is shown at the far
right, and these can be copied to the windows chpth by pressing the ‘Copy to
clipboard’ button. A visual display of the scattéthe 5000 points is also shown, as is a
histogram of the 500 deviates (drawn over the aclis&ibution).

A different distribution can be selected by pregshe ‘Select...’ button, which brings up
the following.
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Discrete distributions
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Just click on a desired distribution to seleckdr example, clicking on ‘Poisson’ will
display the details for this distribution, and [@ieg “Randomise’ will yield something
like:
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2. Creating sets of correlated random deviates
Clicking on the ‘Correlated random numbers’ tabl siiow the following:

By default the form is set up to generate 4 se06frandom deviates each, all
uncorrelated, and all drawn from a normal distiifutvith mean = 0 and sd = 1. The
distribution for each variate can be change byeig on the red graphs, and the desired
correlation structure by directly entering valueshe ‘Desired correlation matrix’. For
example...



... here the distributions have been changed, anddirelation matrix specifies that we
want variates 1 and 2 to be positively related aitlank correlation of 0.8, variates 3 and
4 to be negatively related with a rank correlatidr0.5, and variates 2 and 4 to be
positively related with a rank correlation of Ol¥a correlation structure is specified that
is unattainable, then a prompt will be given fag grogram to automatically alter the
correlations to give the closest attainable coti@lamatrix. Pressing ‘Randomise’ will
yield something like:

The four random variates are printed in the spieaets and can be copied for pasting
into e.g. Excel with ‘Copy to clipboard’. The cdaton structure for the random
deviates is summarized under ‘Realised correlanatrix’, and can be compared against
the correlations that were specified. Clicking aroarelation will display the deviates
plotted against one-another in the adjacent figuFke first shows the actual deviates
plotted against one-another. The second showstiieed deviates.

The generation of the random deviates
The algorithm ‘RAN3’ of Presst al (1986) is used as the basis of the random number
generation.
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