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Analyzing Residuals
A measure of the "goodness" of fit is the residual, the difference between the observed and predicted data. Compare the residuals for the various fits, using normalized cdate values. It's evident from studying the fit plots and residuals that it should be possible to do better than a simple polynomial fit with this data set.

	Comparison Plots of Fit and Residual   

	Fit
	Residuals

	p1     = polyfit(sdate, pop,1);
pop1 = polyval(p1, sdate);
plot(cdate, pop1, 'b-', cdate, pop, 'g+')
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	res1 = pop - pop1;
figure, plot(cdate, res1,'g+')
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	p       = polyfit(sdate,pop,2);
pop2 = polyval(p, sdate);
plot(cdate,pop2,'b-', cdate, pop, 'g+')
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	res2 = pop - pop2;
figure, plot(cdate, res2, 'g+')
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	p       = polyfit(sdate,pop,4);
pop4 = polyval(p, sdate);
plot(cdate, pop4, 'b-', cdate, pop, 'g+')
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	res4 = pop - pop4;
figure, plot(cdate, res4, 'g+')
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Error Bounds
Error bounds are useful for determining if your data is reasonably modeled by the fit. You can obtain the error bounds by passing an optional second output parameter from polyfit as an input parameter to polyval. 

This example uses the census demo data and normalizes the data by centering it at zero mean and scaling it to unit standard deviation. The example then uses polyfit and polyval to produce error bounds for a second-order polynomial model. Year values are normalized. This code uses an interval of ±2[image: image10.png]


, corresponding to a 95% confidence interval.

· load census

· sdate = (cdate - mean(cdate))./std(cdate)

· [p2,S2]       = polyfit(sdate, pop,2);

· [pop2,del2] = polyval(p2, sdate, S2);

· plot(cdate, pop,'+', cdate, pop2,'g-',cdate, pop2+2*del2,'r:',cdate, pop2-*del2,'r:')
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