Tutorial 4

Week of February 4, 2019

Question 6.1.12, Page 263

Suppose a certain type of fertilizer has an expected yield per acre of ;i with variance o2, whereas the
expected yield for a second type of fertilizer is po with the same variance 0. Let S? and S3 denote the
sample variances of yields based on sample sizes ni and ng, respectively, of the two fertilizers. Show that

the pooled estimator:
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is an unbiased estimator of o2.

Question 6.1.13 (Modified), Page 263

Consider a random sample with probability density function:
1
f(x79):§(1+0$)7 US [_1’1]a 0 € [_171]

For what value of ¢ would § = ¢X be an unbiased estimator of §7?

Method of Moments

Consider a random sample that is normally distributed with mean p and variance 0. Using the method of

moments, obtain point estimates for p and o2.

Maximum Likelihood Estimation

Suppose that the number of Legionella bacteria in a 1 litre sample of water follows a Poisson distribution

with unknown parameter A\. Given a random sample X1, Xo, ..., X,:
(a) Derive the MLE of A. Is it biased or unbiased?

(b) Suppose we are given the following observations:

232 225 249 233 242 203 223 229 224 230 235 217 217

Calculate the maximum likelihood estimate for \.



