
MAS2602 Computing for Statistics Problems for Statistics Practical Sessions

Practical 1: Thursday 8th November, 4–6pm

1. Write an R function to generate samples from a 3-component normal mixture distribu-
tion with parameters

µ1 = 2, σ1 = 1, w1 = 0.3,

µ2 = 5, σ2 = 2, w2 = 0.4,

µ3 = 7, σ3 = 0.5, w3 = 0.3.

(a) Simulate a sample of size 1000 from this distribution and plot a histogram.

(b) Compute the sample variance for your sample. Compare it to the variance of the
random variable

T = w1Z1 + w2Z2 + w3Z3

where Zi ∼ N(µi, σ
2
i ) and the Zi are independent. (Calculate the variance of T

“by hand”.) Should these answers be similar?

2. Write an R function that uses the inverse CDF method to sample from the distribution
with PDF

fX(x) =

{(
2
x

)3
when x > 2,

0 otherwise.

Plot a histogram of a sample of size 100.

3. Suppose the letters of the word AARDVARK are randomly permuted. What is the
approximate probability that the permuted word contains no occurrences of the same
letter next to itself i.e. no “AA” and no “RR”? (Modify the R function for the MIS-
SISSIPPI example in lectures.)
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