Stats Exam August 


The samples were independently and randomly drawn in two different populations. The first population consists of all adolescents and the second population consists of all adults (in some country or town or …). For every individual in the sample, the fiction books and the nonfiction books read in the year 2023 are counted. For example, in 2023 the 400 adolescents in the first sample read on average 6.3 fiction books, the standard deviation of the number of fiction books read by the 400 adolescents equals 8.5 and the correlation between the number of fiction books and the number of nonfiction books read by these 400 adolescents amount to 0.24. Moreover, 0.7% of these 400 adolescents did not read a fiction book in 2023.

	Age category
	Sample characteristics
	Fiction 
	
	Non fiction

	Adolescent
	Size
Average
St.dev 
Correlation
Proportion 
	
6.3
8.5

0.27
	400


0.24
	
4.8
8.2

0.63

	Adult
	Size
St.dev 
Correlation
Proportion
	
3.3

0.52
	500

0.42
	
5.0

0.25



Question 1 

(a) Calculate a 96% confidence lower bound for average number of fiction books read by the adults in 2023
(b) Does a 90% confident statistical test show that the average number of nonfiction books read in 2023 differs between all adolescents and all adults?


Question 2 

(a) What is the minimum confidence level with which a statistical test shows that the correlation between the number of fiction and the number of nonfiction books read in 2023 in the population of all adults is less than 0.5? Neglect here the assumptions that are needed to carry out this test (see par b).
(b) The test in part (a) is not trustworthy. Argue why. 
(c) Does a 95% confidence interval statistical test show that in 2023 all adults read on average more than 10% more non fiction books than fiction? Use p-value in yur answer. 

Question 3 

(a) Does a 95% confident statistical test show that more than 58% of all adolescents did not read a nonfiction book in 2023? Use the p value in your answer. 
(b) If 70% is the power of the test in part (a) (i.e. same hypothesis, same confidence interval, same sample size), then what is the real proportion of all adolescents that did not read a nonfiction book in 2023?
(c) Does a 99% confident statistical test show the difference between the proportion of all adolescents that did not read a nonfiction in 2023and the proportion of all adults that did not read a nonfiction is less than 40% points?

