Motivation for One Factor Analysis of Variance (One-Way ANOVA)
Regression analysis specifies a particular functional relationship between a quantitative independent variable X and a quantitative dependent variable Y, 
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, whereas the analysis of variance (ANOVA) does not. Also, ANOVA is appropriate when the independent variable X is qualitative, whereas regression may not be.
Simple Regression Example: One Quantitative Independent Variable

	X
	Y

	1
	8

	2
	4

	4
	6

	5
	2


Simple Regression - Y vs. X

Dependent variable: Y

Independent variable: X

Linear model: Y = a + b*X

Coefficients

	
	Least Squares
	Standard
	T
	

	Parameter
	Estimate
	Error
	Statistic
	P-Value

	Intercept
	8.0
	2.39792
	3.33623
	0.0793

	Slope
	-1.0
	0.707107
	-1.41421
	0.2929


Analysis of Variance

	Source
	Sum of Squares
	Df
	Mean Square
	F-Ratio
	P-Value

	Model
	10.0
	1
	10.0
	2.00
	0.2929

	Residual
	10.0
	2
	5.0
	
	

	Total (Corr.)
	20.0
	3
	
	
	


Correlation Coefficient = -0.707107

R-squared = 50.0 percent

R-squared (adjusted for d.f.) = 25.0 percent

Standard Error of Est. = 2.23607
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Simple Regression Example: X with Repeated Values

	X Repeated Values
	Y for Repeated Values

	1
	8

	1
	7

	1
	9

	2
	3.5

	2
	3.5

	2
	5

	4
	6.5

	4
	6.5

	4
	5

	5
	2

	5
	1

	5
	3


Simple Regression - Y for Repeated Values vs. X Repeated Values

Dependent variable: Y for Repeated Values

Independent variable: X Repeated Values

Linear model: Y = a + b*X

Coefficients

	
	Least Squares
	Standard
	T
	

	Parameter
	Estimate
	Error
	Statistic
	P-Value

	Intercept
	8.0
	1.19094
	6.71739
	0.0001

	Slope
	-1.0
	0.351188
	-2.84747
	0.0173


Analysis of Variance

	Source
	Sum of Squares
	Df
	Mean Square
	F-Ratio
	P-Value

	Model
	30.0
	1
	30.0
	8.11
	0.0173

	Residual
	37.0
	10
	3.7
	
	

	Total (Corr.)
	67.0
	11
	
	
	


Correlation Coefficient = -0.66915

R-squared = 44.7761 percent

R-squared (adjusted for d.f.) = 39.2537 percent

Standard Error of Est. = 1.92354
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One-Way ANOVA Example: One Qualitative Independent Variable w/ 4 Levels
	Qualitative Factor
	Y for Qualitative Factor

	A
	8

	A
	7

	A
	9

	B
	3.5

	B
	3.5

	B
	5

	C
	6.5

	C
	6.5

	C
	5

	D
	2

	D
	1

	D
	3


One-Way ANOVA - Y for Qualitative Factor by Qualitative Factor

Dependent variable: Y for Qualitative Factor

Factor: Qualitative Factor

Number of observations: 12

Number of levels: 4

ANOVA Table for Y for Qualitative Factor by Qualitative Factor

	Source
	Sum of Squares
	Df
	Mean Square
	F-Ratio
	P-Value

	Between groups
	60.0
	3
	20.0
	22.86
	0.0003

	Within groups
	7.0
	8
	0.875
	
	

	Total (Corr.)
	67.0
	11
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One-Way ANOVA in a Multiple Regression Analysis
	Y for Qualitative Factor
	A
	B
	C

	8
	1
	0
	0

	7
	1
	0
	0

	9
	1
	0
	0

	3.5
	0
	1
	0

	3.5
	0
	1
	0

	5
	0
	1
	0

	6.5
	0
	0
	1

	6.5
	0
	0
	1

	5
	0
	0
	1

	2
	0
	0
	0

	1
	0
	0
	0

	3
	0
	0
	0


Multiple Regression - Y for Qualitative Factor

Dependent variable: Y for Qualitative Factor

Independent variables: 

     A

     B

     C

	
	
	Standard
	T
	

	Parameter
	Estimate
	Error
	Statistic
	P-Value

	CONSTANT
	2.0
	0.540062
	3.70328
	0.0060

	A
	6.0
	0.763763
	7.85584
	0.0000

	B
	2.0
	0.763763
	2.61861
	0.0307

	C
	4.0
	0.763763
	5.23723
	0.0008


Analysis of Variance

	Source
	Sum of Squares
	Df
	Mean Square
	F-Ratio
	P-Value

	Model
	60.0
	3
	20.0
	22.86
	0.0003

	Residual
	7.0
	8
	0.875
	
	

	Total (Corr.)
	67.0
	11
	
	
	


R-squared = 89.5522 percent

R-squared (adjusted for d.f.) = 85.6343 percent

Standard Error of Est. = 0.935414
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