Statistics and probability- Random numbers

and simulations.

This resource was written by Derek Smith with the support of CASIO New Zealand. It may be freely
distributed but remains the intellectual property of the author and CASIO.
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This worksheet shows how the calculator can be used to simulate random effects, how we can
draw statistical graphs of these simulations. Here is an introduction to probability, in which
we look at the rule of large numbers and some probability distributions using simulations. We
will use the fact that the data generated can be exported from a table to a list.

Introduction
Open the RUN-window, and choose (OPTN)|, then |[F6| and HI E&%ﬂ
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for Probability. Select RAN# by pressing

Press a couple of times, and notice what you get.
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What you see is something called random numbers. These are numbers generated by the
calculator in such a way that you cannot predict which number will occur next time you press
the key. In the long run, they are equally distributed on the interval from 0 to 1. 6 x
Ran# + 1 gives you a random number between 1 and 6.99999999999 inclusive.

The Integer Part , which you find under OPTN, , removes the decimals from the
random number, leaving you with one of the digits 1 to 6.

So, Int(6 x Ran# + 1) can be used for some interesting experiments in probability in 6 sided
dice statistics and probability.

Now, in TABLE mode from the MAIN MENU. S| ) e
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Example 30 ‘rolls’ of the dice. _d ]
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Open the TABLE window from the MAIN MENU, e
and enter the formula of the dice in the Y1 space. VeH

SEL TREL
Set the Range |F5| like this. It doesn’t matter that the formula LERGLETED
does not have any X in it, it will still perform one calculation e
for each value of X. Press [EXIT| when you are finished.

Now, press for TABLE, we can now see a table showing the 30 dice throws, and we will
now export them into a list. That way we can draw a histogram of the results and calculate
the summary statistics.
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Now, you can move into the STAT-window from the

MAIN MENU.

You will see the list of throws in List 1.

The SET [F6 window under GRAPH [F1] should look like this:
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When you draw the histogram, you can see that you robably won’t get 5 results with each of
the numbers 1, 2, , 4, 5 or 6. Use the trace tool SHIFT| . 1] to find the number of ‘rolls’ in
each case - and make a note of the result, use the — arrow to move from ‘bar to bar’.
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It is a good idea to repeat this experiment several times. You need to go through the steps of
the experiment once again.

N.B. 1. Another experiment is to ‘roll” two dice 250 times. Use the formula:

Y1 =1Int(6 x Ran# + 1) + Int(6 x Ran#+ 1) in TABLE MODE. Once you have made
the experiment, and drawn the histogram, there is a challenge for you to try and explain why
the histogram looks the way it does. There are lots of interesting experiments you can perform
with random numbers and lists. This is just about the limitation of the calculator, since one
list column cannot hold more than 255 numbers.

2. You can view the summary statistics for the simulation after the histogram is
draws by pressing | F - 1) for 1-VAR

For further tips, more helpful information and software support visit our website
WWW.Monacocorp.co.nz/casio




