Statistics 354 (Fall 2018)
Joint distribution of fy, £; in the simple linear regression model

Consider the simple linear regression model y; = Sy + 1z + €, i =1,...,n, where €, . ..
are iid N (0,0?). Let By, 1 denote the least squares estimators of 3y, 31, respectively.
can write the simple linear regression model as y = X/ + € where

Y1 Iz €
1 =z 161 €
y=1"1, x=1| " ﬂ=H, and €= |
: Do )
It was shown in class that
. [Bo
B = [ ~N(B,0*(X'X)™)
B
We now find
1 T
1 =z,
so that > ) 5
1 Ty = 2%
(X,X)_l - 2 2 [ ] .
n(drl) - Q) |- n

Next we observe that
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which implies
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as derived earlier in class.



