 Sampling  – Exercise 2  

1. Signatures to a petition were collected on 676 sheets. Each sheet has enough space for 42 signatures, but on many sheets a smaller number of signatures was collected. The number of signatures per sheet were counted on a random sample of 50 sheets. The results are given below:

	Number of signatures
	42
	41
	36
	32
	29
	27
	23
	19
	16
	15

	Frequency
	23
	4
	1
	1
	1
	2
	1
	1
	2
	1

	
	
	
	
	
	
	
	
	
	
	

	Number of signatures
	14
	11
	10
	9
	7
	6
	5
	4
	3
	Total

	Frequency
	1
	1
	1
	1
	1
	3
	2
	1
	1
	50


a) Give an 80% confidence interval for the total number of signatures. 

b) How (if at all) does the non-normality of the Number of signatures (with a greatest frequency at the upper end – 42) affect your answer?

2. After the sample in the Table of question 1 was taken, the total number of completely filled sheets (with 42 signatures each) was counted and found to be 326 (out of the total of 676). Use this infornmation to improve your estimate of the total number of signatures and find a standard error to that estimate.

3. A simple random sample of 260 households were chosen from a (relatively poor) city area containing 14,828 households. Each family was asked whether it owned or rented the apartment and whether it had exclusive use of the kitchen. Results are as follows:

	
	Owned
	
	Rented
	

	
	Yes
	No
	Yes
	No

	Exclusive use of  Kitchen
	141
	6
	109
	34


a) For families who own and rent, estimate the percentages in the area with exclusive use of kitchen and give the standard errors of your estimates

b) Estimate the difference in percentages in the area with exclusive use of kitchen between families who own and those who rent, and give an 90% confidence interval for your estimate

c) Estimate the total number of renting families in the area who do not have exclusive use of kitchen and give the standard errors of this estimate

4. A village consists of 150 children. Dr. Jones selects a simple random sample of 15 children and counts the number of cavities in each child’s mouth, yielding the following results:

	Number of cavities
	0
	1
	2
	3
	4
	5

	Number of children
	6
	3
	2
	2
	1
	1


Dr. Smith examined all the 150 chilren and records that 50 children have no cavities. Estimate the total number of cavities in the village children:

a) Using Dr. Jones’ results only

b) Using both Dr. Jones’  and Dr. Smith’ results 

c) Are the estimates unbiased?

d) Which estimate has a smaller variance and by how much?

