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REGRESSION WITH ONE PREDICTOR

The simplest possible regression involves one explanatory variable (predictor), x, with
no intercept term:

(1) Y, =Ppx+g,i=1..n g ~N(0,c%)

For any given data, y'=(y,,...Y,), X = (X,.., X,) , the scalar, B, is then estimated by
minimizing the sum of squared errors:

@  SSE(®)=X,(%i—Bx) = (y-PR(y-Bx) = (¥ —Bx)(y-BX)

= | Yy —2B(x'y) +B*(x'X)

But this is a simple quadratic function in 3 so that

3) d% SSE(B) = —2(x'y)+2B(x'x) and SSE(B) =2(x'x)>0
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Hence the unique value of B is given by the first-order condition:

A

(4) 0 = §5SSE(B) = 2(xy —BX'x) = xy = BOXx) = [B=(xx)"xy




