[Review]
Central Limit Theorem (O 0 O O O O, CLT):
For random variables X;, X», - - -, X,, with E(X;) = u and V(X;) = 0 < oo for all i,

X-EX) X-pu
NG

_ 1<
where X = — X;.

— N(,1), as n— oo,

2
Note that E(X) = and V(X) = .
n

Or equivalently,
Vn(X —u) — N(O, o?), as n-— oo.
Note that V(vVn(X — p)) = o2.
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Central Limit Theorem (U O O 0O O O, CLT) II:
For random variables X;, X5, - - -, X,, with E(X;) = u and V(X)) = af < oo forall i,

V(X —p) — N(0,0%), as n— oo,

where 02 = lim! Y, ¢ is defined.
n—oo’t =17

Central Limit Theorem (O O O O O O, CLT) III:
X1, Xp, - -+, X, are not necessarily iid, if lim V( \/r_l()_( - E(X))) = limaV(X) is finite

in this case. . .
X - EX)

— N@0,1), as n— oo,

[End of Review]
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In the case of regression model: y; = 81 + B,x; + u;, note that

A S (= Ou;
Br=Pr+ D wi; = o

- —.
j:l(x o x)?
(x; — X)u; is taken as one random variable with mean zero and variance o>(x; — X)*.

LS (x; — X)u; is applied to CLT II.

n

Z(Xi—J_C)Mi —s N(,0?), as n—s oo,
i=1

1
i 4
2 _

. 1 —_— . 1 J—
where 02 = 0'2}1_{10105 (5 —X)?=0’mand m = 31_)1?02 (= X)%

p-p= Zn: will; = iz (X% = i _ % Dim (X = Xu;
i=1

Tialg =32 Ly (x - %)

1 n —
7 et (X — Xu o2
Vi S —— — N0, )
% 21 (xj = X)? m

V(B -p) =
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