Solutions (MSc Simulation Practical MT 2002)

1. Sample S-Plus output:

generator()

One-sample Kolmogorov-Smirnov Test

Hypothesized distribution = uniform

data:  rdm 

ks = 0.0212, p-value = 0.7578 

alternative hypothesis: True cdf is not the uniform distn. with the specified parameters

simpract.1()

Proportion of 1,000 samples rejected by KS test at significance level of 0.01

[1] 0.02

If we count the number of rejected tests, then this number should be binomially distributed with parameters n=1,000 and p=0.01 under the null hypothesis of uniformity. The standard deviation of the proportion is about 0.00314. Hence the KS test rejects too often. 

 2. (b) 
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(c)
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The randomness of the mixed congruential generator in cg() seems to be suspect, while the numbers generated by runif() seem random. 

2. To determine the expected proportion of rejections, we determine the maximum value of  f(x)/g(x) = 6x(1-x), 0<x<1. Differentiation gives f’(x) = 6=12x, f’’(x) = -12 < 0, so that f reaches its maximum at x=1/2. This gives a value of C=sup (f(x)/g(x)) = 3/2. We expect 1.5 attempts per acceptance. 










