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Consider the data pairg,fy;), (X2,Y2), ..., &.yn) and withn>1,s.> 0, ands,> 0. Letx” andy” be
standardized andy values, that isxU = (x, —x)/s, angl = (y; —3_/)/5y . We wish to find the

equation of the lineyl = B, + B,x1 , that fits the standardized data in the least squares sense. We

will show that the “best” (that is, least squares) slope is givefﬁhby r ,( the correlation between

x andy), and the best interceptfiy = 0 . First note that, after standardization, the variables have
n

mean zero and standard deviation 1, so ﬂiab( O=0 En(jxi 2=n-1 . Similarly for
i=1 i

theyl'’s. Also z x.0y; = (n—1)r . For arbitrary interceff and slopgB, the sum of squared
i=1
residuals (errors) may be written
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i=1
(n—=1)-0-2(n—1)B,r + 0+ nP3 +(n—1)p?

= (n=1)(1-2rB, +B2) +np3
Now nf32 0, sog(Bq, By) 29(0, By) = (N—1)(1-2rB; +B2) = (n-1)[1-r2+ (B, -r)?] .
By inspection, this is smallest wh@a = r . Thus the least squares solut|q31§ are and
Bo = O.
We also note that the minimum valueSSEmay be written:

minSSER,, B,) = SSE(Bo, B1) = 9(0,r) = (n—1)(1-r2)

Since theéSSEs nonnegative, this shows thahust always be betweel and +1.

The least squares regression limeriginal termsis found by solving foy M = rg(—xg

We obtainy = by +b;x wherd, = rz—xy and, = y—b;x



