Name: ______________________________              ONE WAY ANOVA HW          Email Due Monday Sept 7 2pm

Fall 2020 Hypothesis Testing Classwork/Homework
Instructions:   Complete the blanks, including the place for the name in the header.  Save the file as LaborDayANOVAyourlastname.  Email it to me before 2pm on Monday Sept. 7, 2020.

Problem Statement    The data represent the running times of films produced by three different motion picture companies. Do the data suggest the mean running times are significantly different? Use the 0.05 significance level. 
A) USE EXCEL even though there is no option for Tukey Analysis.   

B) USE MINITAB. Include a Tukey Analysis.   
Experimental Design           One factor ANOVA– 3 levels (independent samples)
DATA  for  Factor and Levels 
	MegaMovie
	       BetterPics
	         FanaticFilms

	109
	92
	119

	102
	96
	120

	112
	98
	165

	127
	99
	105

	119
	92
	145

	107
	97
	135

	130
	
	152

	105
	
	136


Factor :  _______________


Levels   __________________
Response:  _____________________
Hypotheses
H0    The mean running times for the three companies are equal.           
H1    The mean running time for at least one of the three companies is different.
A)  Excel Output

	
	
	
	
	
	
	
	

	SUMMARY
	
	
	
	
	
	
	

	Groups
	Count
	Sum
	Average
	Variance
	
	
	

	MegaMovie
	8
	911
	113.875
	107.554
	
	
	

	BetterPics
	6
	574
	95.6667
	9.06667
	
	
	

	FanaticFilms
	8
	1077
	134.625
	381.411
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit
	

	Between Groups
	5287.37
	2
	2643.69
	14.4835
	0.00015
	3.52189
	

	Within Groups
	3468.08
	19
	182.531
	
	
	
	

	
	
	
	
	
	
	
	

	Total
	8755.45
	21
	 
	 
	 
	 
	

	
	
	
	
	
	
	
	


Interpretation of Results

p-value   _______


Decision:      _______

Conclusion:       Based on a p-value of  _________, we conclude there ________ a statistically significant difference in the mean ____________________ of _________.

B)  Minitab Output

One-way ANOVA: MegaMovie, BetterPics, FanaticFilms 

Method

Null hypothesis         All means are equal

Alternative hypothesis  At least one mean is different

Significance level      α = 0.05

Equal variances were assumed for the analysis.

Factor Information

Factor  
Levels 
 Values

Factor       3  

MegaMovie, BetterPics, FanaticFilms

Analysis of Variance

Source  DF  Adj SS  Adj MS  F-Value  P-Value

Factor   2    5287  2643.7    14.48    0.000

Error   19    3468   182.5

Total   21    8755

Model Summary

      S    R-sq  R-sq(adj)  R-sq(pred)

13.5104  60.39%     56.22%      48.19%

Means

Factor        N    Mean  StDev       95% CI

MegaMovie     8  113.88  10.37  (103.88, 123.87)

BetterPics    6   95.67   3.01  ( 84.12, 107.21)

FanaticFilms  8  134.63  19.53  (124.63, 144.62)

Pooled StDev = 13.5104

Tukey Pairwise Comparisons 

Tukey Simultaneous Tests for Differences of Means

                           Difference       
SE of                   
Difference of Levels         of Means  
Difference       95% CI      
    T-Value   P-Value

BetterPics - MegaMovie         -18.21        7.30  

(-36.73,  0.31)    -2.50     0.055

FanaticFilms - MegaMovie        20.75        6.76  

(  3.60, 37.90)     3.07     0.017

FanaticFilms - BetterPics       38.96        7.30  

( 20.44, 57.48)     5.34     0.000

Individual confidence level = 98.00%

Tukey Simultaneous 95% CIs 
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Difference of Means for MegaMovie, BetterPics, ...


Tukey Analysis

Simultaneous Confidence Intervals   (Values)
BetterPics - MegaMovie          (-36.73,  0.31)    

FanaticFilms - MegaMovie        (  3.60, 37.90)        

FanaticFilms - BetterPics       ( 20.44, 57.48)     
Based on the Tukey results we conclude :

The mean running time for MegaMovie   is not  significantly different from the mean running time for BetterPics.  Note that the simultaneous confidence interval is (-36.73,  0.31).    
The mean running time for MegaMovie   is   significantly different from the mean running time for FanaticFilms. (The mean running time for FanaticFilms is significantly greater than the mean running time for MegaMovie.)
The mean running time for FanaticFilms _____________   significantly different from the mean running time for BetterPics. (The mean running time for FanaticFilms is significantly __________________the mean running time for BetterPics.)
Instructions:   Complete the blanks, including the place for the name in the header.  Save the file as LaborDayANOVAyourlastname.  Email it to me before 2pm on Monday Sept. 7, 2020.
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