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1. Consider the following hypothesis test: 
Ho: μ = 16
H1: μ ≠ 16

A sample of 50 provided a sample mean of 15.15.  The population standard deviation is 3.  
a. Compute the value of the test statistic.







b. What is the p value?



c. At α = 0.05, what is the rejection rule using the critical value? What is your conclusion?
Since the p-value is less than 0.05, we reject the null hypothesis.


2. Consider the following hypothesis test:

Ho: μ ≤ 50
H1:   μ > 50
	A sample of 60 is used and the population standard deviation is 8.  Use α=0.05.
a. Z critical = 1.64_______________

b. Sample mean = 53.5, z calc = ______________.  Do you reject Ho?





We reject the Ho since the z calc falls in the rejection region.
c. Sample mean = 51.8, z calc = ______________.  Do you reject Ho?

We reject the Ho since the z calc falls in the rejection region.
d. The Pvalue for c is: 0.0407
3. 
For cost purposes, Holly’s Nursery managers use two hours of labor time for planting a medium – sized tree.  Actual times from a sample of 12 plantings during the past month follow (times in hours).  The data below can be imported into Excel for analysis.
 
1.8	1.2	2.1	2.7	2.7	3	0.6	1.8	2.6	1.3	1.5	0.9
With a 0.05 level of significance, test to see whether the mean tree planting time differs from two hours.  
a. State the Null and Alternative hypothesis



b. Compute the sample mean





c. Compute the sample standard deviation.




d. What is the p-value?



p-value=0.5197

e. What is your conclusion?
Fail to reject the Ho. There is not enough evidence to conclude that the mean tree planting time differs from 2 hours.




4. Are biomedical engineering salaries in Miami less than those in Minnesota?  Salary data show that staff biomedical engineers in Miami earn less than those in Minnesota.  Suppose that in a follow-up study of 35 staff engineers in Miami and 45 staff engineers in Minnesota  you obtain the following results:

	Miami
	Minnesota

	n1 = 35
	n2 = 45

	1 = $62, 150
	1 = $65, 450

	s1 = $6000
	s2 = $7000



a. Formulate a hypothesis statement so that if the null hypothesis is rejected, we can conclude that Miami biomedical engineering salaries are significantly lower than those in Minnesota.
Ho: The Miami biomedical engineering mean salaries are equal to those in Minnesota.
H1: The Miami biomedical engineering mean salaries are lower than those in Minnesota.
b. The standard deviations for both populations can be assumed equal, write out the statistic you would use.
T-test: Two sample assuming equal variances.

c. What would be your decision rule? (Use α = 0.05)
Reject Ho when the p-value is less than 0.05.
Fail to reject H0 when the p-value is greater than 0.05.

d. What is the value of your statistic?







e. What is your p-value?
0.4999
f. What is your conclusion?
Fail to reject Ho. There is no enough evidence to conclude that the Miami biomedical engineering mean salaries are lower than those in Minnesota.


5. Four different paints are advertised to have the same drying times.  To verify the manufacturer’s claim, seven samples were tested for each of the paints.  The time in minutes until the paint was dry enough for a second coat to be applied was recorded.  Below are the results which may be imported into MSExcel for analysis:  (Assume the populations are normally distributed, the populations are independent and the population variances are equal)
	Paint 1
	Paint 2
	Paint 3
	Paint 4

	120
	120
	128
	117

	130
	112
	131
	122

	121
	121
	131
	123

	126
	118
	129
	115

	126
	118
	127
	123

	114
	121
	126
	126

	117
	118
	137
	126




a. Write the Null and Alternative hypothesis to test whether there is a difference in dry time between the samples of each paint?
Ho: There is no difference in mean dry time between the samples of each paint.
H1: There is a difference in mean dry time between the samples of each paint.

b. What statistic would you use to analyze this?
One-way ANOVA test.

c. At a 0.05 level of significance, what would be your decision rule?
Reject Ho since the p-value is less than 0.05.
d. From your analysis, is there a difference between drying times? 
Yes. There exists a difference in the mean dry time between the samples of each paint. 
e. If there was a difference in dry times how would you determine which paint has the different drying time? (i.e.  what formula would you use and what is your decision criteria?) (this is not asking for a calculation)
Tukey HSD test can be used to determine the different mean drying time between the four paints.



6. Is College GPA determined by a the number of hours / week a student studies, attendance, number of credits taken per semester or High School GPA?  A sample of students was analyzed.  The following initial regression output  is shown below:

[image: ]
a. Is the model worth keeping from a global perspective (α = 0.05)?  Why? Yes. The p-value is less than 0.05.

b. How many independent factors were analyzed?

4

c. Write the initial regression equation.


d. Cross out the factors that are not significant.

· % classes attended
· Credits
· H.S GPA


e. What percent of the variability in the dependent variable can be explained by the model?
0.655
7. A study by Consumer Reports showed that 64% of supermarket shoppers believe supermarket brands to be as good as national name brands.  To understand whether this is applies to its own product; the manufacturer of a national name-brand cheese asked a sample of shoppers whether they believed that store brand cheese was as good as the name-brand cheese.
Consider the following hypothesis test:
Ho:  π = 0.64
H1:  π ≠ 0.64



a) If a sample of 200 shoppers showed 110 stating that the supermarket brand was as good as the national brand, what would the computed value for the statistic be?







b) What is the p-value?
p-value=0.008


c) At a 0.05 level of significance, what would your decision be (reject Ho or fail to reject Ho)?
Reject the Ho since the p-value is less than 0.05.
d) Would you consider the name-brand cheese to be any different in preference to the supermarket brand?
No.


8. A quality survey asked recent customers of their experience at a local department store.  One question asked for the customers rating on their service using categorical responses of average, outstanding, and exceptional.  Another question asked for the applicant’s education level with categorical responses of Some HS, HS Grad, Some College, and College Grad.  The sample data below are for 700 customers who recently visited the department store.

	
	Education 

	Quality Rating
	Some HS
	HS Grad
	Some College
	College Grad

	Average 
	50
	35
	55
	80

	Outstanding
	65
	70
	60
	105

	Exceptional
	35
	45
	35
	65



Using a level of significance of 0.05, is there evidence to suggest that the customer’s Education level and Quality Rating are independent?  In other words, is there a relationship or is there NO relationship between Education and Quality Rating?
a. State the Null and Alternative hypothesis.
Ho: Education level is independent of the quality rating.
H1: Education is not independent of the quality rating.

b. What is the statistic you would use to analyze this?
Chi square test
c. State your decision rule:
Reject Ho when the p-value is less than 0.05.
d. Show your calculation:
*In excel file
p-value=0.3008
e. What is your conclusion?  
Quality Rating and Education level are independent.

Quality Rating and Education level are independent
OR 
Quality Rating and Education level are NOT independent



9. A sample of 100 high school students was provided a special training program designed to improve their speed reading skills.  A month after the conclusion of the course, the students were contacted and asked whether the skills learned in the program were effective.  60 responded YES.  

a. State the null and alternative hypothesis such that one may conclude that if the null hypothesis is rejected then the program was effective.
Ho: The proportion of high school students who responded that the skills learned in the program were effective is 0.6.
H1: The proportion of high school students who responded that the skills learned in the program were effective more than 0.6.

b. State the test statistic you will use.
Z statistic
c. State your decision rule (use a level of significance of 0.1)
Reject Ho when the p-value is less than 0.01.

d. What is the value of your test statistic?

p-value=0.0228


e. What can you conclude?
Fail to reject Ho. There is no enough evidence to conclude that the proportion of high school students who responded that the skills learned in the program were effective more than 0.6.


10. Four different paints are advertised to have the same drying times.  Use the Kruskal Wallis Test – Analysis of Variance by Ranks, to verify the manufacturer’s claim.  Remember that seven samples were tested for each of the paints.  The time in minutes until the paint was dry enough for a second coat to be applied was recorded.  Below are the results.    
	Paint 1
	Rank
	Paint 2
	Rank
	Paint 3
	Rank
	Paint 4
	Rank

	114
	 1
	112
	7 
	126
	15.5 
	115
	22 

	117
	 2
	118
	 9.5
	127
	 15.5
	117
	 23

	120
	 3
	118
	 9.5
	128
	 19
	122
	 24

	121
	 4.5
	118
	 12
	129
	 19
	123
	 25

	126
	 4.5
	120
	 12
	131
	 19
	123
	 26.5

	126
	 7
	121
	 12
	131
	 19
	126
	 26.5

	130
	 7
	121
	 14
	137
	 19
	126
	 28




H0: the population distributions of drying times are the same for the four samples
H1: the population distributions of drying times are not all the same for the four samples

a. State your test statistic:
Chi-square

b. State your decision rule: (α = 0.05)
Reject Ho if the p-value is less than 0.05.

c. Show your calculation:

R1 total=29, n=7
R2 total=76, n=7
R3 total=126, n=7
R4 total=175, n=7





d. What is your conclusion?
Reject the Ho. There is enough evidence to conclude that the population distributions of drying times are not all the same for the four samples.
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.810

R Square 0.655

Adjusted R Square 0.530

Standard Error 0.580

Observations 16

ANOVA

df SS MS F Significance F

Regression 4 7.0233 1.7558 5.2281 0.0132

Residual 11 3.6942 0.3358

Total 15 10.7175

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%

Intercept 2.2381 1.1727 1.9085 0.0827 -0.3430 4.8191

Hrs Studied 0.1009 0.0252 4.0021 0.0021 0.0454 0.1565

% Classes Attended 0.0034 0.0084 0.4117 0.6885 -0.0150 0.0219

Credits  0.0040 0.0631 0.0629 0.9510 -0.1349 0.1428

H.S. GPA -0.2317 0.2966 -0.7811 0.4512 -0.8846 0.4212


