1. A 6-sided die is rolled 120 times. Fill in the frequency column. Then, conduct a hypothesis test at the 5% level to determine if the die is fair. The data below are the result of the 120 rolls. 
	Face Value 
	Frequency 
	Probability
	expected frequency 
	

	1
	15
	 1/6
	20    
	

	2
	30
	 1/6
	20    
	

	3
	16
	 1/6
	20    
	

	4
	14
	 1/6
	20    
	

	 5
	30
	 1/6
	20    
	

	6
	15
	 1/6
	20    
	

	Total 
	120
	
	120    
	

	
	
	
	
	


a. State the null and alternative hypothesis 
H0: The data fit the distribution for a fair six-sided die
Ha: The data do not fit the distribution for a six-sided die
b. What is the test statistic? 15.00
c. What is the p-value? 0.0099
d. Explain the p-value means of this problem. If H0 is true, then there is 0.99% chance that the value of the test statistic will be equal to or greater than the calculated value. 
e. The correct decision. Reject the null hypothesis H0. 
Conclusion: since p-value is < α, there is sufficient evidence to conclude that the die is not fair. 
Question 2 
Some travel agents claim that honeymoon hotspots vary according to the age of the bride and the groom. Suppose that 283 East Coast recent brides were interviewed as to where they spend their honeymoons. The information is given below. Conduct a test for independence at the 5% level. 
	Location
	20-29
	30-39
	40-49
	50 and over

	Niagara falls
	15
	25
	26
	19

	Poconos
	14
	26
	26
	11

	Europe
	9
	26
	16
	5

	Virgin Islands
	19
	25
	16
	5



a. State the null and alternative hypothesis 
H0: the choice of honeymoon hot spots is independent of the age of the bride 
Ha: the choice of honeymoon hotspots is dependent of the age of the bride  
b. What is the test statistic? 14.55
c. What is the p-value? 0.1040
d. Explain what the p-value means for this problem. There is 10.40% chance that the choice of honeymoon hot spots is independent of the age of the bride. 
e. Indicate the correct decision and write the appropriate conclusion 
Decision: Do not reject the null hypothesis H0. 
Conclusion: There is insufficient evidence to conclude that honeymoon hot spots are independent of the age of the bride. 
Question 3. 
The marital status distribution of the U.S. male population, age 15 and older is as shown below. 
	Marital status 
	Percent
	Expected frequency

	Never married
	31.3
	93.9

	married
	56.1
	168.3

	widowed
	2.5
	7.5

	Divorced/Separated
	10.1
	30.3


 
a. State the null and alternative hypothesis 
H0: The distribution of age group of males fits the distribution of the U.S. adult proportion.
Ha: The distribution of age group of males does not fit the distribution of the U.S. adult proportion. 
b. What is the test statistic? 30.23
	Test statistic 
	
	
	
	

	Expected frequencies
	observed frequencies
	(O-E)
	(O-E)^2
	((O-E)^2)/E

	93.9
	62
	-31.9
	1017.61
	10.83717

	168.3
	178
	9.7
	94.09
	0.559061

	7.5
	6
	-1.5
	2.25
	0.3

	30.3
	54
	23.7
	561.69
	18.53762

	
	
	
	Total
	30.23385


 
c. What is the p-value? 0.0000
d. Explain what the p-value means 
It is the probability of 0% that the distribution of age group of males fits the distribution of the U.S. adult proportion. 
e. What is the correct decision and appropriate conclusion?
Since p-value is less than alpha, reject the null hypothesis. 
Conclusion: there is sufficient evidence to conclude that the distribution of age group of males does not fit the distribution of the U.S. adult proportion. 
Question 4 
An ice cream maker performs a nationwide survey about favourite flavours of ice in different geographic areas of the U.S. Based on the table below, do the numbers suggest that geographic location is independent of favourite ice cream flavours? Test a 5% significance level. 
a. State the null and alternative hypothesis 
H0: The geographic location is independent of favourite ice cream flavours. 
Ha: The geographic location is dependent of favourite ice cream flavours. 

	Observed frequency table 
	
	
	
	
	
	

	U.S Region/flavor
	strawberry
	chocolate
	vanilla
	rocky road
	mint chocolate chip
	Pistachio
	Row total
	

	West
	12
	21
	22
	19
	15
	8
	97
	

	Midwest
	10
	32
	22
	11
	15
	6
	96
	

	East
	8
	31
	27
	8
	15
	7
	96
	

	South
	15
	28
	30
	8
	15
	6
	102
	

	Column Total
	45
	112
	101
	46
	60
	27
	391
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	expected frequency table 
	
	
	
	
	
	 

	U.S Region/flavor
	strawberry
	chocolate
	vanilla
	rocky road
	mint chocolate chip
	Pistachio
	
	

	West
	11.16368
	27.78517
	25.05627
	11.41176
	14.88491
	6.69821
	 
	

	Midwest
	11.04859
	27.49872
	24.79795
	11.29412
	14.73146
	6.629156
	
	

	East
	11.04859
	27.49872
	24.79795
	11.29412
	14.73146
	6.629156
	
	

	South
	11.73913
	29.21739
	26.34783
	12
	15.65217
	7.043478
	
	

	 
	
	
	
	
	
	
	
	

	
	Test statistic 
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	test statistic = summation of ((O-E)^2/E)
	
	
	
	

	
	
	
	
	
	
	
	
	

	U.S Region/flavor
	strawberry
	chocolate
	vanilla
	rocky road
	mint chocolate chip
	Pistachio
	Total
	

	West
	0.062652
	1.656945
	0.372791
	5.045785
	0.00089
	0.253002
	7.392065
	

	Midwest
	0.099519
	0.736816
	0.315693
	0.007659
	0.004895
	0.059712
	1.224295
	

	East
	0.841186
	0.445801
	0.195541
	0.960784
	0.004895
	0.020746
	2.468953
	

	South
	0.905797
	0.050725
	0.506242
	1.333333
	0.027174
	0.154589
	2.97786
	

	Total
	1.909154
	2.890287
	1.390267
	7.347562
	0.037854
	0.488048
	14.06317
	



b. What is the test statistic? 14.06
c. What is the p-value? 0.5207
d. Explain what p-value means to this problem.
It’s a probability of 52.07% that the geographic location is independent of favourite ice cream flavours.
e. Indicate the decision and conclusion 
Decision: since p-value is > than alpha, do not reject the null hypothesis that the geographic location is independent of favourite ice cream flavours.
Conclusion: there is insufficient to conclude that the geographic location is independent of favourite ice cream flavours.
Question 5 
Do men and women select different breakfasts? The breakfast ordered by randomly selected men and women at a popular breakfast place is shown below. Conduct a homogeneity. Test at a 5% level of significance
a. State the null and alternative hypothesis 
H0: The distribution for breakfast is the same for men and women.
Ha: The distribution for breakfast is different for men and women.
	
	Observed Frequency
	
	
	

	 
	French Toast
	Pancakes
	Waffles
	Omelettes
	Total
	

	Men
	47
	35
	28
	53
	163
	

	Women
	65
	59
	55
	60
	239
	

	Total
	112
	94
	83
	113
	402
	

	
	
	
	
	
	
	

	
	Expected frequency
	
	
	
	

	 
	French Toast
	Pancakes
	Waffles
	Omelettes
	 
	

	Men
	45.41294
	38.11443
	33.65423
	45.81841
	
	

	Women
	66.58706
	55.88557
	49.34577
	67.18159
	
	

	
	
	
	
	
	
	

	
	Test statistic
	
	
	
	

	
	Test statistic = summation of ((O-E)^2/E)
	
	

	 
	French Toast
	Pancakes
	Waffles
	Omelettes
	Total
	

	Men
	0.055464
	0.254488
	0.949964
	1.125645
	2.385561
	

	Women
	0.037827
	0.173563
	0.647883
	0.767699
	1.626972
	

	Total
	0.093291
	0.428051
	1.597847
	1.893344
	4.012533
	


 
b. What is the test statistic? 4.01
c. What is the p-value? 0.2601
d. Explain what the p-value means for this problem. 
There is a 26.01% chance that the distribution for breakfast is the same for men and women. 
e. Indicate the correct decision and conclusion 
Decision: do not reject the null hypothesis since p-value is > than alpha
[bookmark: _GoBack]Conclusion: There is insufficient evidence to conclude that the distribution for breakfast is the same for men and women. 
