STA 471 – Fall 2003

St. Laurent

Solutions to JMP Exercise 

For which set (or sets) of (X,Y) values would a linear model be an appropriate description of the relationship between X and Y and for which set or sets would it not be an appropriate description?  Why?

A linear regression relationship between X & Y would be appropriate for X(1-3) vs. Y(1), but not for any of the other sets of (X,Y) values.

It is appropriate for X(1-3) vs. Y(1) because the scatterplot shows a clear general linear relationship between the variables.  The trend in the second scatterplot shows a (perfect) nonlinear, possibly quadratic relationship between X(1-3) and Y(2), thus a merely linear relationship is not sufficient.  In the third scatterplot, while the general relationship between X(1-3) and Y(3) is linear, there is one discrepant point showing a clear departure from the otherwise perfect linear relationship.  In the fourth plot, there are only two distinct X(4) values, and there is only one Y(4) value for one of these.  Thus the relationship between X(4) and Y(4) cannot be clearly determined.

Compare the fitted line, the analysis of variance table, 
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 and other summary statistics across the four datasets.  What do you find?
The fitted lines across the datasets are identical to 2 digits after the decimal place.  In fact all of the summary statistics that we have discussed, including the ANOVA table, are identical across the four datasets, to 1 or 2 digits after the decimal.

What can you conclude from this exercise?

Fitting a linear regression model to a set of data requires that one first verify that a linear relationship is appropriate.  None of the standard numerical summary statistics allow you to verify that a linear relationship is appropriate.  The only way to do so, is to plot the data.  Always plot the data.  Always plot the data.  ALWAYS PLOT THE DATA.

Bivariate Fit of Y(1) By X(1-3)
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Linear Fit

Y(1) = 3.0000909 + 0.5000909 X(1-3)

Summary of Fit

	RSquare
	0.666542

	Root Mean Square Error
	1.236603

	Mean of Response
	7.500909

	Observations (or Sum Wgts)
	11


Analysis of Variance

	Source
	DF
	Sum of Squares
	Mean Square
	F Ratio

	Model
	1
	27.510001
	27.5100
	17.9899

	Error
	9
	13.762690
	1.5292
	Prob > F

	C. Total
	10
	41.272691
	
	0.0022


Parameter Estimates

	Term
	 
	Estimate
	Std Error
	t Ratio
	Prob>|t|

	Intercept
	
	3.0000909
	1.124747
	2.67
	0.0257

	X(1-3)
	
	0.5000909
	0.117906
	4.24
	0.0022


Bivariate Fit of Y(2) By X(1-3)
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Linear Fit

Y(2) = 3.0009091 + 0.5 X(1-3)

Summary of Fit

	RSquare
	0.666242

	Root Mean Square Error
	1.237214

	Mean of Response
	7.500909

	Observations (or Sum Wgts)
	11


Analysis of Variance

	Source
	DF
	Sum of Squares
	Mean Square
	F Ratio

	Model
	1
	27.500000
	27.5000
	17.9656

	Error
	9
	13.776291
	1.5307
	Prob > F

	C. Total
	10
	41.276291
	
	0.0022


Parameter Estimates

	Term
	 
	Estimate
	Std Error
	t Ratio
	Prob>|t|

	Intercept
	
	3.0009091
	1.125302
	2.67
	0.0258

	X(1-3)
	
	0.5
	0.117964
	4.24
	0.0022


Bivariate Fit of Y(3) By X(1-3)
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Linear Fit

Y(3) = 3.0024545 + 0.4997273 X(1-3)

Summary of Fit

	RSquare
	0.666324

	Root Mean Square Error
	1.236311

	Mean of Response
	7.5

	Observations (or Sum Wgts)
	11


Analysis of Variance

	Source
	DF
	Sum of Squares
	Mean Square
	F Ratio

	Model
	1
	27.470008
	27.4700
	17.9723

	Error
	9
	13.756192
	1.5285
	Prob > F

	C. Total
	10
	41.226200
	
	0.0022


Parameter Estimates

	Term
	 
	Estimate
	Std Error
	t Ratio
	Prob>|t|

	Intercept
	
	3.0024545
	1.124481
	2.67
	0.0256

	X(1-3)
	
	0.4997273
	0.117878
	4.24
	0.0022


Bivariate Fit of Y(4) By X(4)
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Linear Fit

Y(4) = 3.0017273 + 0.4999091 X(4)

Summary of Fit

	RSquare
	0.666707

	Root Mean Square Error
	1.235695

	Mean of Response
	7.500909

	Observations (or Sum Wgts)
	11


Analysis of Variance

	Source
	DF
	Sum of Squares
	Mean Square
	F Ratio

	Model
	1
	27.490001
	27.4900
	18.0033

	Error
	9
	13.742490
	1.5269
	Prob > F

	C. Total
	10
	41.232491
	
	0.0022


Parameter Estimates

	Term
	 
	Estimate
	Std Error
	t Ratio
	Prob>|t|

	Intercept
	
	3.0017273
	1.123921
	2.67
	0.0256

	X(4)
	
	0.4999091
	0.117819
	4.24
	0.0022
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