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1- (a) Ina Slmj)le random sample of size 100, from a population of size 500, there are 37 units in class 0
Find the 95% confidence limitg for the proportion and for the total number in class C in the population.
(10 marks)
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(b) A simple random sample of 30 households was drawn from a ci
The numbers of persons per household in the sample were as follo
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ty area containing 14848 households.
WS.
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Estimate the total number of

people in the area and compute the probability that this estimate is within
110% of the true value.

(10 marks)
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AT 565 : Sampling MethDdS
2. (a) Show that the variance of the estimate Vo is

Npny

H
V) = Z wp M = 1dSh
h=1

where yor = Y1_, W, ¥, and Viy) = (NN“)SZ (10 marks)
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() Hayes (2000) took a stratified sample of New York City food stores. The sampling frame consisted
of 1408 food stores with at least 4000 square feet of retail space. The populatlon of stores was stratified
into three strata using median household income within the zip code. The prices of a “market basket”
of goods were determined for each store; the goal of the survey was to investigate whether prices
differ among the three strata. Hayes used the logarithm of total price for the basket as the response y.

F
Results are given in the following table:
Stratum. /i Nu " i S
1 Low income 190 21 3.925 0.037
2 Nhddle income 407 14 3.938 0.052
3 Upper income 811 22 3.942 0.070

Estimate ¥, for these data and give a 95% confidence interval. (10 marks)
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S T Sampling Methods 4
' 11 © minmum sample size n, such that estimate 7, is within the minimum bound € with probability
— @. Assume Neyman allocation is applied to each stratum. (20 marks)
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""4. The advertis; PTe Methods =
’ a rcspons?isr:rii:ﬁflnd; .- f)btamm% an observation from rural houschold costs more than obtaining
e cos e r .-the 1ncrease is due to costs of traveling from one rural household to another.

) ‘pero anonmea‘:hlo“nisesﬁmatedtobe59(i.e_c =, =9). and the cosis per |
obsen?.tlon In the rural are, t be $16 (.. ¢; = 16). The strat s:anda;d deviation (from a prior
Survey) are g; =5, Oy = 15 and 03 = 10. Find the overall sample size n and the stratum SZmPle sizes

- nz’, 2nd n, such that allow the firm 1o estimate the average TV-viewing time with € = 2 at minimum
cost. Note that the Population size in town A B and rural area are respecti*:‘el}' 155. 62, and 93.
(2) Assume using proportiona| allocation to each stratum (5 marks)
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(b) Assume using optimum allocation to each stratum (5 marks)
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(¢) Assume using neyman allocation to each stratum

‘T) Nz = V6T =€ ()
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With Best Wishes




