STAT 3900/4950

 
Homework/Lab 6

 
       Fall, 2006
Question #1
(a).
Correlations
	 
	 
	X
	Y

	X
	Pearson Correlation
	1
	.965(**)

	 
	Sig. (2-tailed)
	.
	.008

	 
	N
	5
	5

	Y
	Pearson Correlation
	.965(**)
	1

	 
	Sig. (2-tailed)
	.008
	.

	 
	N
	5
	5


**  Correlation is significant at the 0.01 level (2-tailed).
The correlation between X and Y is .965.  It is significant as its p-value is .008less than 0.05.
                                           Correlations

	 
	 
	X
	Z

	X
	Pearson Correlation
	1
	-.975(**)

	 
	Sig. (2-tailed)
	.
	.005

	 
	N
	5
	5

	Z
	Pearson Correlation
	-.975(**)
	1

	 
	Sig. (2-tailed)
	.005
	.

	 
	N
	5
	5


**  Correlation is significant at the 0.01 level (2-tailed).

The correlation between X and Z is -.975.  It is significant as its p-value is .005 less than 0.05.

(b).
Correlations
	 
	 
	X
	Z
	Y

	X
	Pearson Correlation
	1
	-.975(**)
	.965(**)

	 
	Sig. (2-tailed)
	.
	.005
	.008

	 
	N
	5
	5
	5

	Z
	Pearson Correlation
	-.975(**)
	1
	-.963(**)

	 
	Sig. (2-tailed)
	.005
	.
	.008

	 
	N
	5
	5
	5

	Y
	Pearson Correlation
	.965(**)
	-.963(**)
	1

	 
	Sig. (2-tailed)
	.008
	.008
	.

	 
	N
	5
	5
	5


**  Correlation is significant at the 0.01 level (2-tailed).

(c).
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(d). 
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The regression line of Y on X is Y=.789 + 1.524X.  The slope is 1.524 and the intercept is .789.  The intercept is not significantly different from zero (p-value is 0.575) but the slope is significantly different from zero (p-value is 0.008).

(e). 
Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.965(a)
	.931
	.909
	1.37607


a  Predictors: (Constant), X
The linear regression line does fit the data well because R-square and adjusted R-square are both large (0.931 and 0.909.).

(f). Fit the model: 
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Table 1:
[image: image4.wmf]Coefficients

a

1.156

2.728

.424

.713

1.295

1.441

.820

.899

.464

.025

.152

.148

.162

.886

(Constant)

X

X2

Model

1

B

Std. Error

Unstandardized

Coefficients

Beta

Standardized

Coefficients

t

Sig.

Dependent Variable: Y

a. 


From Table 1, the fitted model is: 
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Checking normality:
Figure 1:

[image: image6.emf]1.0 0.8 0.6 0.4 0.2 0.0

Observed Cum Prob

1.0

0.8

0.6

0.4

0.2

0.0

Expected Cum Prob

Dependent Variable: Y

Normal P-P Plot of Regression Standardized Residual


The points in the normal probability plot of standardized residuals (Figure 1) are more or less around a line, and so it is reasonable to assume normality of residuals.
Checking equal variances:

Figure 2:
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The residual plot (Figure 2) shows no pattern and all points are in the horizontal band. Therefore, it is reasonable to assume equal variances of residuals at different X values.

(g). Fit the model: 
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Table 2:

Predictor     Coef  SE Coef     T      P

Constant    0.8897   0.1697  5.24  0.014

X          0.21879  0.03218  6.80  0.007

From Table 2, the fitted model is: the fitted
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Checking normality:

Similar to (a), you can draw the normal probability plot of standardized residuals and see that points are more or less around a line. Thus it is reasonable to assume normality of residuals.
Checking equal variance:

Figure 3:
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Because the sample size is too small, we cannot really judge whether or not the variances are equal. But we can observe a non-linear pattern from this residual plot (Figure 3), which indicates the lack of fit of our model. We might need to add a quadratic term.

(h). Compare their Adjusted R-square values:


From model (d)

Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.965(a)
	.931
	.909
	1.37607


a  Predictors: (Constant), X
From model (f)

Model Summary(b)

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.966(a)
	.932
	.865
	1.67434


a  Predictors: (Constant), X2, X

b  Dependent Variable: Y
From model (g)
R-Sq = 93.9%   R-Sq(adj) = 91.9%

I would use model (d) although the adjusted R-square of model (g) is slightly larger because using the original scale of response variable (Y here) is preferred. 
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