STAT 521: Homework Assignment 1

Due on Feb. 7th, 2008

Problem 1: Identifying sample survey terms:
A survey is conducted to find the average weight of cows in a region. A list of all farms is available
for the region, and 50 farms are selected at random. Then the weight of each cow at the 50 selected
farms is recorded.

(a) What is the target population?

(b) What is the element?

(c) What is the sampling unit?

(d) What is the frame?

(e) List at least two possible sources of nonsampling errors.
Problem 2: (Result 2.3 in the lecture note)
For a fixed sample size design (i.e. n is a fixed number), prove that the variance of the m estimator

can alternatively be written as
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Problem 3:
According to Result 2.2 and Result 2.3 in the lecture note, for a fixed sample size design, there exist
two unbiased estimators for the variance of the 7 estimator, i.e.

Result 2.2:
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Results 2.3:

:_722Akl Yk _ Ykyo

2 Chics TR Tk Tk

Although both of them are unbiased estimators for the same quantity, it is not necessarily true that
these two estimators are the same in general. Prove that under SI (simple random design without

replacement) of size n out of N, these two estimators are identical and they are given by
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where S2 is the sample variance defined as S2 = ﬁ S kes Wk — Un)? and gy, is the sample mean.



