Example of simple linear regression

See Ex 10.4, p. 387, of Tamhane text. 

X=duration of previous eruption of Old Faithful

Y=time until next eruption

>> x=dt(:,1);y=dt(:,2);xx=[ones(size(x)) x];

>> b=xx\y

b =

   31.0131

    9.7901

>> yh=xx*b;

>> plot(x,y,'o',x,yh,'-');grid

>> xlabel('Prev Duration');

>> ylabel('Time to next')

>> title('Tamhane 10.4, p. 387')
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>> sse=(y-yh)'*(y-yh)

sse =

       713.69

>> yavg=mean(y);xavg=mean(x);

>> ssr=(yh-yavg)'*(yh-yavg)

ssr =

       2130.6

>> n=length(y)

n =

    21

>> dfr=1;dfe=n-2;

>> msr=ssr/dfr

msr =

       2130.6

>> mse=sse/dfe

mse =

       37.562

>> f=msr/mse

f =

       56.721

>> 1-fcdf(f,dfr,dfe)

ans =

  4.0595e-007

F is extremely large. Reject H0: slope=0.

>> ssx=(x-xavg)'*(x-xavg)

ssx =

        22.23

>> sdslope=sqrt(mse/ssx)

sdslope =

       1.2999

>> t=b(2)/sdslope

t =

       7.5314

>> 1-tcdf(t,dfe)

ans =

  2.0297e-007

>> ans*2

%(2 sided test)
ans =

  4.0595e-007

>>

Note that p-value is the same for t and for F.

Summary:

b =

       31.013

       9.7901

aov =

       2130.6            1       2130.6       56.721

       713.69           19       37.562  4.0595e-007

ssx =

        22.23

sdslp =

       1.2999

Swap the roles of X and Y.

b =

      -1.5604

     0.076514
Compare to earlier values. Slope is now small, instead of about 9. However, it is still positive.

aov =

       16.652            1       16.652       56.721

       5.5778           19      0.29357  4.0595e-007
ANOVA table is changed, but F is exactly the same as before.

ssx =

       2844.3

sdslp =

     0.010159

Correlation

sxy=(x-xavg)'*(y-yavg)

sxy =

       217.63

>> syy=(y-yavg)'*(y-yavg)

syy =

       2844.3

>> sxx=(x-xavg)'*(x-xavg)

sxx =

        22.23

>> r=sxy/sqrt(sxx*syy)

r =

      0.86549

>> r^2

ans =

      0.74908

>> ba=xx\y

ba =

       31.013

       9.7901

>> ba(2)*b(2)

ans =

      0.74908

>>

Same as R^2
