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Note: For all hypothesis testing problems, please make sure that you write the hypotheses, test statistic, p-value, and conclusions in terms of the problem.
1. We are interested in estimating the proportion of students at a university who smoke. Out of a random sample of 200 students from this university, 40 students smoke. 
(1) Calculate a 95% confidence interval for the proportion of students at this university who smoke and interpret this interval in context.
Solution
Let x be the number of students at a university. X is a binomial random variable since it is a binary variable, that is the outcome is either smokers or nonsmokers. 
The standardizing formula for the binomial distribution is:
Thus, the 95% CI for the population proportion is given by;

Where; p is the population proportion of smokers,
 is the desired degree of confidence in this case , hence ,
is the standard deviation of the sampling distribution.
 is the sample proportion of students who are smokers given as;

Thus the 95% is given as; 



(2) If we wanted the margin of error to be no larger than 2% at a 95% confidence level for the proportion of students who smoke, how big of a sample would we need?


Solution
In the 95% CI formula, , the margin of error , is 

Making n the subject of the formula; 


2. You are planning an evaluation of a semester-long alcohol awareness campaign at your college. Previous evaluations indicate that about 25% of the students surveyed will respond “Yes” to the question “Did the campaign alter your behavior toward alcohol consumption?” How large a sample of students should you take if you want the margin of error to be 3% for a 95% confidence interval?
Solution 
Let the proportion of students who will respond “Yes” to the question be , Since the otucome is a yes or no, the response variable is a binary variable following a binomial distribution simialar to the above question, n will thus be obtained as follows;



3. The Pew Research Center recently polled n=1048 U.S. drivers and found that 69% enjoyed driving their automobiles.
(1) Construct a 95% confidence interval for the proportion of U.S. drivers who enjoy driving their automobiles.
Solution
Let x be the number of U.S. drivers who enjoy driving, X is a binomial random variable since it is a binary variable, that is, those who have and those we don’t. The 95% CI for the population proportion will thus be given as follows;

Where; p is the population of U.S. drivers who enjoy driving their automobiles.
 is the desired degree of confidence in this case , hence ,
is the standard deviation of the sampling distribution.
 is the sample proprtion of U.S. drivers who enjoy driving their automobiles, given as;

Thus the 95% is given as; 

Hence;  is the required 95%.

(2) In 1991, a Gallup Poll reported this percent to be 79%. Using the data from this poll, test the claim that the percent of drivers who enjoy driving their cars has declined since 1991.  Use a 5% significance level.
Solution 
H0: The population of U.S. drivers who enjoy driving their automobiles is greater than or equal to 79% i.e. 
H1: The population of U.S. drivers who enjoy driving their automobiles is less than 795 
From the recent poll, 

Since this is a one tail test (left tail), that is, we are expecting the proportion to decrease, we will compare the Z calculated statistic with 
Conclusion  
Since the Z statistic calculated is -0.6996 which is less than the Z critical (-1.645), we fail to reject the null hypothesis and conclude that percent of drivers who enjoy driving their cars has not significantly declined since 1991 at 5% level of significance.
4. In July 2008 the US National Institutes of Health announced that it was stopping a clinical study early because of unexpected results. The study population consisted of HIV-infected women in sub-Saharan Africa who had been given single dose of Nevaripine (a treatment for HIV) while giving birth, to prevent transmission of HIV to the infant. The study was a randomized comparison of continued treatment of a woman (after successful childbirth) with Nevaripine vs. Lopinavir, a second drug used to treat HIV. There were 240 women who participated in the study; 120 were randomized to each of the two treatments. Twenty-four weeks after starting the study treatment, each woman was tested to determine if the HIV infection was becoming worse (an outcome called virologic failure). Twenty-six of the 120 women treated with Nevaripine experienced virologic failure, while 10 of the 120 women treated with the other drug experienced virologic failure.  A two-way table presenting the results of this study is given below.
	 
	
	Virologic Failure
	

	
	
	Yes
	No
	Total

	Treatment
	Nevaripine
	26
	94
	120

	
	Lopinavir
	10
	110
	120

	
	Total
	36
	204
	240


(1) State appropriate hypotheses to test for association of treatment and virologic failure.
Solition
H0: Treatment method and Viroligic failure are independent.
H1: Treatment method and Viroligic failure are dependent.
(2) Complete the hypothesis test with the Chi-square test and state an appropriate conclusion. Do the test manually, calculating all of the expected values, the Chi-square statistic, and use R to find the p-value. Use the 5% significance level for the hypothesis test.
Solution

But



The table below is the observed and the expected value (in bracket) table

Table 1
	
	
	Virologic Failure
	

	
	
	Yes
	No
	Total

	Treatment
	Nevaripine
	26 (18)
	94 (102)
	120

	
	Lopinavir
	10 (18)
	110 (102)
	120

	
	Total
	36
	204
	240


The chi-Square Statistic will then be given as; 


We ought to have compare with the chi-square statistic at ) degrees of freedom at 5% level of significance. Where r= number of rows =2, c is the number of columns =2, 

Table 2:R-Output
[image: ]
[image: ]
Since the p-value obtained is 0.003823 is less than 0.05, we reject the null hypothesis and conclude that Treatment method and Virologic failure are dependent. That is those treated with Nevaripine are likely to have a virologic failure as compare with those treated with Lopinavir.

5. [bookmark: _GoBack]An industrial medical officer of a large factory wants to immunize the company’s employees against influenza. Five vaccines of various types (I, II, III, IV, and V) are available, but nobody knows which is preferable. From the work force, 675 employees agree to be immunized with one of the vaccines in the first week of December. In the first week of the following March he examines the records he has been keeping to see how many employees got influenza and how many did not. The data for this immunization trial are listed in the attached file, “Vaccine.CSV”. Upload this file to your computer and use the read.csv command in R to load this file for analysis. Use the R table() command to create a cross-tabulation table for this trial.
Solution 
Table 3
[image: ]
(1) State appropriate hypotheses to test for whether the vaccine types are independent of influenza rates.
Solution
H0: Vaccine types and influenza rates are independent.
H0: Vaccine types and influenza rates are independent.
(2) Calculate and report the influenza rates (as percents) for each of the 5 vaccine types.
Table 4: Crosstab
[image: ]
Influenza rates for vaccines I to V are 3.26%, 3.85%, 1.78%, 3.56% and 4.30% respectively. 

(3) Use the R chisq.test command to conduct the Chi-Square hypothesis test and state an appropriate conclusion. Report the test statistic, p-value, and conclusion (use the 10% significance level)
Solution
		
Table 5: Chi-Square Test
[image: ]
Conclusion  
Since the chi-square statistic calculated was obtained to be 8.9362 at 4 degrees of freedom, with an associated p-value of 0.062 which is less than 0.1 percent the null hypothesis is rejected leading to the conclusion that Vaccine types and influenza rates are dependent at 10% level of significance.

6. Suppose you conducted a drug trial on a group of animals and you hypothesized that the animals receiving the drug would show increased heart rates compared to those that did not receive the drug. You conduct the study and collect the data in the attached file, “HRprob.CSV”. Upload this file to your computer and use the read.csv command in R to load this file for analysis. Next use the R table() command to create a cross-tabulation table for this drug trial.
Solution
Table 6: Crosstabs
[image: ]
(1) State appropriate hypotheses to test for whether drug treatment is independent of heart rate increase.
Solution 
H0: Drug treatment and heart rate are independent.
H0: Drug treatment and heart rate are dependent.
(2) Calculate and report the percent in each treatment group who had increased heart rate.
Solution
[image: ]
28.57% of the animals who did not receive the drug showed increased heart beat rates whereas 34.29% of the animals who received the drug showed increased heart beat rates
(3) Use the R chisq.test command to conduct the Chi-Square hypothesis test and state an appropriate conclusion. Report the test statistic, p-value, and conclusion (use the 5% significance level)
Table 7:Results 
[image: ]
Conclusion  
Since the chi-square statistic was found to be 2.7109, at 1 degrees of freedom, with an associated p-value of 0.0997 which is greater than 0.05 percent, we fail to reject the null hypothesis and conclude that Drug treatment and heart rate are independent at 5% level of significance.
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vaccines<-read. csv("vaccine. csv")
head(vaccines)
vaccine Influenza

b ves
ves
ves
ves
ves
ves
Table<-table(vaccines)
Table

Influenza
vaccine No Yes
1 18 2
I 99 26
11123 12
v 106 24
v 116 29

Vv

Vv auswne




image4.PNG
> prop.table(Table)
Influenza

vaccine o Yes
I 0.17481481 0.03259259
II 0.14666667 0.03851852
IIT 0.18222222 001777778
IV 0.15703704 0.03555556
vV 0.17185185 0.04296296
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> with(vaccines, chisq. test(vaccine, Influenza)
pearson’s Chi-squared test

data: vaccine and Influenza
X-squared = 8.9362, df = 4, p-value = 0.06272
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> HRprob<-read. csv("HRprob.Csv")
> table2<-table(Hrprob)
> tablez
HR. Increased
Treated No Yes
No 25 30
ves 14 36
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> prop.table(table2)
HR. Increased
Treated No ves
No 0.2380952 0.2857143
Yes 0.1333333 0.3428571
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> with(Hpprob, chisq. test(Treated, HR. Increased))
Pearson’s Chi-squared test with vates' continuity correction

data: Treated and HR.Increased
x-squared = 2.7109, df = 1, p-value = 0.09966

>
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> rownames (counts)<-c("Nevaripine
> colnames (counts)<-c("Yes", "No")
> counts

opinavir®)

ves No
Nevaripine 26 94
Lopinavir 10 110
> chisq. test (counts)

pearson’s ch

squared test with vates' continuity correction

data: counts
x-squared = 7.3520, df = 1, p-value = 0.006695




image2.PNG
> chisq.test(counts,correct = FALSE.
pearson’s Chi-squared test

data: counts
X-squared = 8.366, df = 1, p-value = 0.003823




