STA 471 – Fall 2003

St. Laurent

Solutions to Assignment #3 

Bivariate Fit of PRES By TEMP
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(a) (See plots above) While the general trend in the relationship between PRES and TEMP appears to be linear, the residual plot from the linear model fit shows clear departure from a linear relationship, i.e., evidence of a curvilinear relationship in the data.  For this reason, a linear regression relationship would not provide a good fit to the data

Bivariate Fit of LNPRES By TEMP
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(b) (See plots and output above)  The scatterplot of LNPRES vs TEMP shows a relationship that is much better approximated by a linear model than PRES vs TEMP.  The residual plots show random scatter – no departure from a linear relationship.

(c) The JMP output of the fit of the linear model LNPRES on TEMP is on the next page.

(d) Test of linear relationship:  
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 has a t distribution with 
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 degrees of freedom.  Here,

p-value<.0001.  Thus under the assumption that there is no linear relationship between LNPRES and TEMP, the probability of observing an estimated slope 
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 as large or larger in magnitude as 2.087 is less than .0001.  This provides very strong evidence that the true slope is in fact not 0 and thus support for a linear relationship between LNPRES and TEMP.

Bivariate Fit of LNPRES By TEMP
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Linear Fit

LNPRES = -102.3148 + 2.0874683 TEMP

Summary of Fit

	RSquare
	0.997895

	Root Mean Square Error
	0.852031

	Mean of Response
	298.0414

	Observations (or Sum Wgts)
	31


Analysis of Variance

	Source
	DF
	Sum of Squares
	Mean Square
	F Ratio

	Model
	1
	9979.109
	9979.11
	13746.15

	Error
	29
	21.053
	0.73
	Prob > F

	C. Total
	30
	10000.162
	
	<.0001


Parameter Estimates

	Term
	 
	Estimate
	Std Error
	t Ratio
	Prob>|t|

	Intercept
	
	-102.3148
	3.418154
	-29.93
	<.0001

	TEMP
	
	2.0874683
	0.017804
	117.24
	<.0001


(e) For a value of TEMP of 
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, the model predicts a corresponding value of LNPRES of 

–102.3145+2.0874683(205)= 325.62.  This corresponds to a value of PRES of exp(325.62/100)=25.95 inches of mercury (Hg). 

(f) The residual plot can be found in (b) above.  There is no evidence in this plot for departures in assumption violations, no evidence of non-constant variance, nonlinearity or outliers. 

Distributions

Residuals LNPRES
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[image: image14.wmf] Normal(-3e-14,0.83771)

Fitted Normal

Parameter Estimates

	Type
	Parameter
	Estimate
	Lower 95%
	Upper 95%

	Location
	Mu
	-0.000000
	-0.307274
	0.307274

	Dispersion
	Sigma
	0.837710
	0.669424
	1.119745


Goodness-of-Fit Test

 Shapiro-Wilk W Test

	W
	 
	Prob<W

	0.951434
	 
	0.2036


(g) The histogram of the residuals looks too low in the –1 to -.5 and +.5 to +1 ranges to match a Normal distribution, but JMP’s bin width on histogram’s may contribute to this impression.

Bivariate Fit of Residuals LNPRES By Rankits
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(h) The normal quantile plot is displayed above.  While the plot does not show a perfectly linear relationship between the RANKITS and the ordered residuals (as one would expect for normal residuals), the departures from  a straight line are not dramatic.

	RSquare
	0.967637
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 (from output).  Based on the table B-6 distributed in class, for 29 degrees of freedom at 
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 when r* is less than (roughly) 0.971.  Since r*=0.984, we fail to reject 
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, and conclude that the residuals are consistent with a normal distribution assumption.

Distributions

Residuals LNPRES
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(j) The Normal Quantile Plot produced by JMP is very similar to our quantile plot in part (h).  One difference is that while in our quantile plot the RANKITS are plotted on the horizontal axis, in the JMP plot, the normal quantiles are plotted on the vertical axis.  If you turn off the ‘Stack’ option, the orientation of the two plots matches, and it is clear that there is not too much difference between the two plots. 
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