Special Topic in Regression

(Optional)
9.2
a.
For this case, k1 = 1.45 and k2 = 5.20 are the knot values.  Since there is no discontinuity in the linear relationship, the appropriate model is:




E(y) = (0 + (1x1 + (2(x1 - 1.45)x2 + (3(x1 - 5.20)x3



where x1 = x    and x2 = 
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b.
For x ( 1.45, x2 ( 0 and x3 = 0, and the model is E(y) = (0 + (1x1


Thus, (0 = y-intercept and (1 = slope.



For 1.45 < x ( 5.20, x2 = 1 and x3 = 0, and the model is:




E(y) = (0 + (1x1 + (2(x1 - 1.45) = ((0 - 1.45(2) + ((1 + (2)x1


Thus, ((0 - 1.454(2) = y-intercept and ((1 + (2) = slope.



For x > 5.20, x2 = 1, and x3 = 1, and the model is:




E(y) = (0 + (1x1 + (2(x1 - 1.45) + (3(x1 - 5.20)




      ADVANCE \R 0.70  = ((0 - 1.45(2 - 5.20(3) + ((1 + (2 + (3)x1 



Thus, ((0 - 1.45(2 - 5.20(3) = y-intercept and ((1 + (2 + (3) = slope.


c.
If all three of the slopes are identical, the model specifies that (2 = (3 = 0.  Therefore, to test for a difference in at least two of the three slopes, we test:




H0:  (2 = (3 = 0




Ha:  At least one (i ( 0  i = 2, 3 



using a partial F test.

9.4
a.
A plot of the cells, y, against number of hours, x is shown below:
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There appears to be an increasing trend until hours reaches approximately 70, then a decreasing trend after hours exceeds 70.

      
b.
For this data, k = 70 is the not value. Since there is no discontinuity in the linear relationship, the appropriate model is:
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c.
Excel was used to fit the data to the model and the results are shown below:

	Regression Statistics
	
	
	
	

	Multiple R
	0.8893
	
	
	
	

	R Square
	0.7909
	
	
	
	

	Adjusted R Square
	0.7611
	
	
	
	

	Standard Error
	2.7998
	
	
	
	

	Observations
	17
	
	
	
	

	
	
	
	
	
	

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	2
	415.20
	207.60
	26.48
	0.0000

	Residual
	14
	109.75
	7.84
	
	

	Total
	16
	524.94
	 
	 
	 

	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	

	Intercept
	0.1670
	1.5258
	0.1094
	0.9144
	

	x1
	0.2221
	0.0340
	6.5267
	0.0000
	

	x2star
	-0.2729
	0.0631
	-4.3264
	0.0007
	



The least squares regression equation is:
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  d.
To determine if the overall model is useful for predicting number of cells, we test:
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The test statistic if F = 26.48



The p-value is p = .0000



Since ( =.05 > p = .0000, Ho can be rejected. There is sufficient evidence to indicate the model is useful for predicting the number of cells.

      
e.
Less than 70 hours: Slope = (1 = .2221



More than 70 hours: Slope = (1 + (2 = .2221 - .2729 = -.0508

      
f.
To determine if the slope estimates differ, we test:
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The test statistic if t = (4.3264



The p-value is p = .0007



Since ( =.05 > p = .0007, H0 can be rejected. There is sufficient evidence to indicate that the slope estimates for less than 70 hours and more than 70 hours differ.

9.6
The following results were obtained using a computer package to fit the straightline model:
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We want to predict the age of fish, x, for a particular observed number of aggressive strikes of yp = 65. The estimate of x is calculated as follows:
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An appropriate 99% prediction interval for x is 
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Where t.005 = 3.499with 7 df. The 99% prediction interval is:
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9.8
The following results were obtained from Figure 3.18:

 eq \O()
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s = 2.31635


Using 
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We want to predict the nearest fire station, x, for a residential fire that caused yp = 18.2 in damages.  The estimate of x is calculated as follows:

 eq \O()
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An appropriate 90% prediction interval for x is eq \O()  
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where t.05 = 1.771 with 13 df.  The 95% prediction interval is:


   1.61 ( 
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9.10
a.
Use weights wi =
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b.
Use weights wi = 
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Use weights wi =
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d.
Use weights wi = 
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Use weights wi = 
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9.14
Stage 1:

The ordinary least squares fit, obtained from the SAS regression package, is eq \O() 
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The predicted values[image: image29.wmf]y
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 ; for the 20 observations are listed below:

	PRIVATE 
Observation i
	[image: image30.wmf]y



 EMBED Equation.3  [image: image31.wmf]i
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	Observation i
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	1
	.251
	11
	.324

	2
	.190
	12
	.183

	3
	.492
	13
	.312

	4
	.315
	14
	.156

	5
	.536
	15
	.384

	6
	.204
	16
	.244

	7
	.235
	17
	.201

	8
	.166
	18
	.767

	9
	.494
	19
	.297

	10
	.796
	20
	.451



Stage 2:


The predicted values above are used to calculate the appropriate weights for weighted least squares regression, where wi = 
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The weighted least squares fit (obtained from the SAS printout which follows) is eq \O()  
[image: image34.wmf]y
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= (.20523 + .0000116x.



SAS



Model:  MODEL1



Dependent Variable: Y

	PRIVATE 

	
	Analysis of Variance


	

	Source
	DF
	   Sum of 

 Squares
	    Mean 

 Square
	F Value
	Prob>F

	Model  
	 1
	 3.67546
	3.67546
	3.534
	0.0764

	Error  
	18
	18.71809
	1.03989
	
	

	C Total


	19
	22.39354
	
	
	

	      Root MSE     1.01975
	R-square
	0.1641
	

	      Dep Mean     0.29648
	Adj R-sq
	0.1177
	

	      C.V.       343.95523
	
	
	


	PRIVATE 

	
	Parameter Estimates     


	

	Variable


	DF
	  Parameter

   Estimate


	  Standard

     Error
	  T for H0:

Parameter=0
	Prob > |T|

	INTERCEP
	1
	   -0.20523
	0.28443641
	-0.72
	0.4798

	X       
	1
	0.000011594
	0.00000617
	1.88
	0.0764

	
	
	
	
	
	




To determine if the model is useful for predicting y, we test:




H0:  (1 = 0




Ha:  (1 > 0


The test statistic is t = 1.880.


The p-value is .0382
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.  Since ( = .05 > p-value, there is sufficient evidence to indicate the model is useful for predicting y.

9.16 
a.
( = P(y = 1) for each value of x. For this problem ( is the probability that the household owns a digital organizer given the households annual income

        
b.

[image: image36.wmf]p

p

-

=

1

 

odds

 = represents the odds of the event, household owns a digital organizer, occurring.

        
c.
To determine if the model is useful in the prediction of PC ownership, we test:



H0:  (1 = 0



Ha:  (1 ( 0



The test statistic is (2 = 2.4533 (from printout).



The p-value is p = .1173 (from printout).



For ( = .10, there is insufficient evidence to reject H0.  There is insufficient evidence to indicate that annual income of head of household is a useful predictor of PC ownership at ( = .10.
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