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STA 302513 Quiz 6A

For reference, the general linear model with normal error terms is Y = X3+ €, the columns of X are linearly
independent, and € ~ N, (0,0°I,). In this quiz, you may use the following facts without proving them here.

1. Y ~ Np(XB,0°L,)

2. B=(X'X)"'X'Y ~ Nis1(8,02(X'X) )

3. [3 and SSE = (Y — Xf‘))’(Y - XB) are independent.

4. IfT ~ Np(p, X) where the covariance matrix X is strictly positive definite, (T—p)'S ™ (T —p) ~ x*(p).

5. Let W = W1 + Wa, where W1 and W; are independent, W~ x (Va) and W ~ x%(v1 + v2), where v;
and v are both positive. Then Wy ~ X2 ().

6. (Y —XB)(Y — XB) = (Y - XB)'(Y — XB) + (B — B)(X'X)(B - B)

Show SSE/o? ~ x*(n — k — 1). Refer to the facts above by number when you use them.
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STA 302s13 Quiz 6B

For reference, the general linear model with normal error terms is Y = X3+ ¢, the columns of X are linearly
independent, and € ~ N,(0,0°I,). Recall that

Py A= X/X —-1le A A A -
e - T LT
e Y=X3 - =t
ec=Y-Y

Letting SST = Y7, (Y;=Y)2, SSE = Y1 (Y;—Y;)2 and SSR = Y7, (Y;~Y)?, show SST = SSR+SSE.
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)X - x )y = 0

So SST = SSrF » SSf
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