ESTIMATING POPULATION CHARACTERISTICS

Case-exercise: Hiking in the Andes

Worked-out-solutions
1. Number of students at the university, N, is 20,000
· Sample size, n, is 120
· Number from sample indicating they would come on the trip is 24
· Number in sample who will not be coming is (120 – 24) = 96
· Proportion who will not be coming is 96/120 = 80.00%

2. Ratio of sample size to population size is 120/20,000 = 0.06%. This value is less than the benchmark value of 5%. Thus the population multiplier is not needed.

3. Standard error of the proportion given by, √[(p.(1 – p)/n] = √(0.8*0.2/120) = 0.0365

4. At an 85% confidence level, there is an area of 7.5% in each tail (100 – 85)/2
· At this level the value of z is ±1.4395
· Lower confidence limit from sample process is 20% - 1.4395*0.0365 = 14.74% (rounding)
· Upper confidence limit from sample process is 20% + 1.4395*0.0365 = 25.26% (rounding)
· Susan would say that she estimates that of the student population at the university she estimates that 20% would be coming on the trip and that she is 85% confident that the proportion lies between 14.74% and 25.26% of the student population

5. Margin of error at 85% confidence is 1.4395*.0365 = ± 5.26%.

6. At a 99% confidence level, there is an area of 0.5% in each tail (100 – 99)/2
· At this level the value of z is ±2.5758
· Lower confidence limit from sample process is 20% - 2.5758*0.0365 = 10.59% (rounding)
· Upper confidence limit from sample process is 20% + 2.5758*0.0365 = 29.41% (rounding)
· Susan would say that she estimates that of the student population at the university she estimates that 20% would be coming on the trip and that she is 99% confident that the proportion lies between 10.59% and 29.41% of the student population
· Margin of error at this confidence level is 2.5758*0.0365 = ±9.40%
· As evidenced by the margin of error, the limits are broader at 99% than at 85% since the implication is a higher confidence.

7. 
Sample size is given by the relationship: 
Where:
· e the error is ± 3%
· z at an 85% confidence is ±1.4395
· p is 20% or 0.20

· Thus n = [1.4395*1.4395*0.20*0.80/0.03*0.03] = 368.40 say 369

8. Conservative sample size is when p, the proportion is 0.5

· Thus n = [1.4395*1.4395*0.50*0.50/0.03*0.03] = 575.63 say 576
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