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Problem 1.
Part #: _____
	Anova: Single Factor
	
	
	
	

	SUMMARY
	
	
	
	
	

	Groups
	Count
	Sum
	Average
	Variance
	
	

	1
	10
	20.76
	2.076
	0.820049
	
	

	2
	19
	46.95
	2.471053
	2.90881
	
	

	3
	13
	20.32
	1.563077
	0.636623
	
	

	4
	8
	11.58
	1.4475
	0.154193
	
	

	5
	15
	24.51
	1.634
	0.887983
	
	

	6
	16
	44.42
	2.77625
	1.726358
	
	

	7
	19
	56.12
	2.953684
	2.051769
	
	

	ANOVA
	
	
	
	
	
	

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

	Between Groups
	32.04742
	6
	5.341237
	3.456346
	0.003976
	2.197679

	Within Groups
	143.7168
	93
	1.545342
	
	
	

	
	
	
	
	
	
	

	Total
	175.7642
	99
	 
	 
	 
	 



Part #: _____
Null hypothesis: all types of company have equal mean for financial indicators. 
Alternative hypothesis: at least one type of company has a different mean of financial indicator. 
Part #: _____
We reject the null hypothesis since p-value (0.004) is less than significance level, 0.05. 
Part #: _____
	
	Grocery
	Electric Power
	Healthcare Products
	Apparel
	Chemical
	Insurance
	Petroleum

	Grocery
	 
	 
	 
	 
	 
	 
	 

	Electric Power
	.8365
	 
	 
	 
	 
	 
	 

	Healthcare Products
	.7326
	.8806
	 
	 
	 
	 
	 

	Apparel
	.2892
	.3292
	.3860
	 
	 
	 
	 

	Chemical
	.0538
	.0453
	.0542
	.4180
	 
	 
	 

	Insurance
	.0154
	.0104
	.0122
	.1656
	.4712
	 
	 

	Petroleum
	.0050
	.0025
	.0028
	.0740
	.2345
	.6750
	 


The results show that there is significant difference in mean in financial indicators for different companies. However, the difference between petroleum and chemical company are not significant different. 



















[bookmark: _GoBack]Problem 2.
Part #: _____
	Anova: Two-Factor With Replication
	
	
	

	SUMMARY
	Time 18
	Time 20
	Time 22
	Time 24
	Total
	

	A
	 
	 
	 
	 
	 
	

	Count
	2
	2
	2
	2
	8
	

	Sum
	0.2
	0.26
	0.36
	0.35
	1.17
	

	Average
	0.1
	0.13
	0.18
	0.175
	0.14625
	

	Variance
	0.0002
	0
	0.0002
	5E-05
	0.001313
	

	B
	 
	 
	 
	 
	 
	

	Count
	2
	2
	2
	2
	8
	

	Sum
	0.22
	0.29
	0.35
	0.36
	1.22
	

	Average
	0.11
	0.145
	0.175
	0.18
	0.1525
	

	Variance
	0.0002
	5E-05
	5E-05
	0.0002
	0.000964
	

	C
	 
	 
	 
	 
	 
	

	Count
	2
	2
	2
	2
	8
	

	Sum
	0.17
	0.29
	0.35
	0.36
	1.17
	

	Average
	0.085
	0.145
	0.175
	0.18
	0.14625
	

	Variance
	0.00005
	0.00045
	5E-05
	0.0008
	0.001827
	

	D
	 
	 
	 
	 
	 
	

	Count
	2
	2
	2
	2
	8
	

	Sum
	0.24
	0.25
	0.33
	0.32
	1.14
	

	Average
	0.12
	0.125
	0.165
	0.16
	0.1425
	

	Variance
	0.0002
	5E-05
	5E-05
	0.0002
	0.000536
	

	Total
	 
	 
	 
	 
	 
	

	Count
	8
	8
	8
	8
	
	

	Sum
	0.83
	1.09
	1.39
	1.39
	
	

	Average
	0.10375
	0.13625
	0.17375
	0.17375
	
	

	Variance
	0.000284
	0.00017
	8.39E-05
	0.000255
	
	

	ANOVA
	
	
	
	
	
	

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

	Sample
	0.000413
	3
	0.000138
	0.785714
	0.519244
	3.238872

	Columns
	0.027338
	3
	0.009113
	52.07143
	1.78E-08
	3.238872

	Interaction
	0.002337
	9
	0.00026
	1.484127
	0.235118
	2.537667

	Within
	0.0028
	16
	0.000175
	
	
	

	Total
	0.032888
	31
	 
	 
	 
	 


Part #: _____
There is no interaction between detergent brand and washing cycle time are do not interact since p-value is 0.2351 which is greater than significance level, 0.05. 

Part #: _____
There is no effect due to detergent brand since p-value is less than 0.05.    
Part #: _____
There is no an effect due to washing cycle time since p-value is less than 0.05. 
Part #: _____
	
	
	Time 18
	Time 20
	Time 24
	Time 22

	
	
	0.104 
	0.136 
	0.174 
	0.174 

	Group 18
	0.104 
	 
	 
	 
	 

	Group 20
	0.136 
	.0002
	 
	 
	 

	Group 24
	0.174 
	1.24E-08
	3.48E-05
	 
	 

	Group 22
	0.174 
	1.24E-08
	3.48E-05
	1.0000
	 


The washing cycles which show significantly different results are 18 and 20.
