A restaurant chain has 4 locations around a city. Management wants to know if customers are spending roughly the same amount of time during the peak hours per table. Analyst collected data for 5 random tables at each location. That data is presented in the table below. For example, 47 means that a randomly selected table was occupied for 47 minutes to serve one group of patrons.


Restaurant Time Spent Per Table (During Peak Hours) Data 
	Location A
	Location B
	Location C
	Location D

	52
	75
	67
	58

	59
	55
	77
	38

	81
	95
	47
	82

	63
	46
	74
	77

	73
	85
	56
	91



	
Answer the following questions:
1. Find the average time spent per table in each location. Also find the variance, standard deviation, and 95% confidence interval of the mean for each location. 
	 
	 
	 
	 
	Confidence Interval of 95%

	 
	Mean
	Variance
	Standard Deviation
	Lower
	Upper

	Location A
	65.6
	131.8
	11.5
	51.35
	79.85

	Location B
	71.2
	417.2
	20.4
	45.84
	96.56

	Location C
	64.2
	157.7
	12.6
	48.61
	79.79

	Location D
	69.2
	449.7
	21.2
	42.87
	95.53


*Sample size is small and population standard deviation unknown, we have to use t-score.
2. Construct the 95% confidence interval of the differences of means between 
a) Location A & Location B 
b) Location A & Location C 
c) Location A & Location D 
d) Location B & Location C 
e) Location B & Location D 
f) Location C & Location D 
	 
	 
	 
	 
	Confidence Interval of 95%

	 
	 
	Difference in Mean
	SE
	Lower
	Upper

	a)
	Location A & Location B
	-5.6
	10.48
	-29.76
	18.56

	b)
	Location A & Location C
	1.4
	7.61
	-16.15
	18.95

	c)
	Location A & Location D 
	-3.6
	10.78
	-28.47
	21.27

	d)
	Location B & Location C
	7.0
	10.72
	-17.73
	31.73

	e)
	Location B & Location D
	2.0
	13.17
	-28.36
	32.36

	f)
	Location C & Location D
	64.2
	11.02
	38.78
	89.62




3. Test the following hypotheses and also state the alternate hypothesis in each case. Write a sentence or two summarizing your conclusion after you have completed each hypothesis testing.	Hypothesis 1 The average time spent per table in Location A is the same as the average time spent per table in Location B. 
DataData Analysis  t-Test: Two-Sample Assuming Equal Variances-Two-tails
 	Hypothesis 2 The average time spent per table in Location A is more than the average
time spent per table in Location B. 	
DataData Analysis  t-Test: Two-Sample Assuming Equal Variances-One-tail-right
Hypothesis 3 The average time spent per table in Location A is less than the average time spent per table in Location B.
DataData Analysis  t-Test: Two-Sample Assuming Equal Variances-One-left-right
	Hypothesis 4 The average time spent per table in Location A is the same as the average time spent per table in Location C. 
DataData Analysis  t-Test: Two-Sample Assuming Equal Variances-Two-tails
Hypothesis 5 The average time spent per table in Location A is the same as the average time spent per table in Location D. 	
DataData Analysis  t-Test: Two-Sample Assuming Equal Variances-Two-tails
Hypothesis 6 The average time spent per table in Location B is the same as the average time spent per table in Location C. 
DataData Analysis  t-Test: Two-Sample Assuming Equal Variances-Two-tails
Hypothesis 7 The average time spent per table in Location B is the same as the average time spent per table in Location D. 
DataData Analysis  t-Test: Two-Sample Assuming Equal Variances-Two-tails
Hypothesis 8 The average time spent per table in Location C is the same as the average time spent per table in Location D. 
DataData Analysis  t-Test: Two-Sample Assuming Equal Variances-Two-tails
Hypothesis 9 The variance of time spent in Location A is the same as the variance of time spent in Location B. 
DataData Analysis  F-Test Two-Sample for Variances-One-Tail-Right
Hypothesis 10 The variance of time spent in Location A is the same as the variance of time spent in Location C. 
DataData Analysis  F-Test Two-Sample for Variances-One-Tail-Right
Hypothesis 11 The variance of time spent in Location A is the same as the variance of time spent in Location D. 
DataData Analysis  F-Test Two-Sample for Variances-One-Tail-Right
Hypothesis 12 The variance of time spent in Location B is the same as the variance of time spent in Location C. 
DataData Analysis  F-Test Two-Sample for Variances-One-Tail-Right
Hypothesis 13 The variance of time spent in Location B is the same as the variance of time spent in Location D.
DataData Analysis  F-Test Two-Sample for Variances-One-Tail-Right
	Hypothesis 14 The variance of time spent in Location C is the same as the variance of time spent in Location D. 
DataData Analysis  F-Test Two-Sample for Variances-One-Tail-Right
Hypothesis 15 The average time spent per table in ALL locations is exactly equal to each other. Hint: You will have to perform an ANOVA here.
 DataData analysisAnova:Single Factor

	 
	Null
	Alternative
	 Reject/Accept
	Conclusion

	Hypothesis 1
	Ho:µA-µB=0
	Ha:µA-µB≠0
	Fail to reject Ho
	There is significant evidence to support the average time spent per table in Location A is the same as the average time spent per table in Location B.

	Hypothesis 2
	Ho:µA-µB=0
	Ha:µA-µB>0
	Fail to reject Ho
	There is not significant evidence to support the average time spent per table in Location A is the greater as the average time spent per table in Location B.

	Hypothesis 3
	Ho:µA-µB=0
	Ha:µA-µB<0
	Fail to reject Ho
	There is not significant evidence to support the average time spent per table in Location A is the less as the average time spent per table in Location B.

	Hypothesis 4
	Ho:µA-µC=0
	Ha:µA-µC≠0
	Fail to reject Ho
	There is significant evidence to support the average time spent per table in Location A is the same as the average time spent per table in Location C.

	Hypothesis 5
	Ho:µA-µD=0
	Ha:µA-µD≠0
	Fail to reject Ho
	There is significant evidence to support the average time spent per table in Location A is the same as the average time spent per table in Location D.

	Hypothesis 6
	Ho:µB-µC=0
	Ha:µB-µC≠0
	Fail to reject Ho
	There is significant evidence to support the average time spent per table in Location B is the same as the average time spent per table in Location C.

	Hypothesis 7
	Ho:µB-µD=0
	Ha:µB-µD≠0
	Fail to reject Ho
	There is significant evidence to support the average time spent per table in Location B is the same as the average time spent per table in Location D.

	Hypothesis 8
	Ho:µC-µD=0
	Ha:µC-µD≠0
	Fail to reject Ho
	There is significant evidence to support the average time spent per table in Location C is the same as the average time spent per table in Location D.

	Hypothesis 9
	Ho:σA-σB=0
	Ha:σA-σB≠0
	Fail to reject Ho
	There is significant evidence to support the variance of time spent in Location A is the same as the variance of time spent in Location B.

	Hypothesis 10
	Ho:σA-σC=0
	Ha:σA-σC≠0
	Fail to reject Ho
	There is significant evidence to support the variance of time spent in Location A is the same as the variance of time spent in Location C.

	Hypothesis 11
	Ho:σA-σD=0
	Ha:σA-σD≠0
	Fail to reject Ho
	There is significant evidence to support the variance of time spent in Location A is the same as the variance of time spent in Location D.

	Hypothesis 12
	Ho:σB-σC=0
	Ha:σB-σC≠0
	Fail to reject Ho
	There is significant evidence to support the variance of time spent in Location B is the same as the variance of time spent in Location C.

	Hypothesis 13
	Ho:σB-σD=0
	Ha:σB-σD≠0
	Fail to reject Ho
	There is significant evidence to support the variance of time spent in Location B is the same as the variance of time spent in Location D.

	Hypothesis 14
	Ho:σC-σD=0
	Ha:σC-σD≠0
	Fail to reject Ho
	There is significant evidence to support the variance of time spent in Location C is the same as the variance of time spent in Location D.

	Hypothesis 15
	Ho:µA=µB=µC=µD=0
	Ha:µA≠µB≠µC≠µD≠0
	Fail to reject Ho
	There is significant evidence to support the average time spent per table in ALL locations is exactly equal to each other.



4. Overall, what proportions of the tables are occupied for at least 75 minutes? Construct a 95% confidence interval of the proportion of tables that are occupied for 75 minutes or more. Hint: Consult the materials on confidence interval for population proportion. 
X =8				
Out of n =20				
Confidence interval %=95%				
The proportion P = 	8/20 =0.4		
Standard deviation:  σ = √ (P ( 1 - P ) / n)					
σp = 	0.1095				
95% of the sample means should be within 1.96 standard deviations of the population mean.	
Confidence interval = Sample proportion	± 	1.96	× 	σp
                                 =	0.4	                        ± 	1.96	× 	0.110
Therefore, confidence interval = 0.185 and 0.615.

[bookmark: _GoBack]5. Write a short essay (no more than a page articulating the insight that you gained after doing the data analysis. What managerial action (if any) would you recommend based on your results?

To an ever-increasing extent, modern management is adopting and applying variance analysis techniques to aid in the process of decision making. The intelligent use of the appropriate tools can reduce an otherwise highly compound problem to one of manageable dimensions. The collection of these techniques has become loosely known as "decision theory," although there certainly is no such thing as an integrated theory of how to make decisions. Nevertheless, analysis of variance does play a role in radically changing the way managers think about their problems - how they size them up, gain new insights, relate them to other problems, communicate with other people about them, and gather information for solving them.

