Assumptions
Ass 2.1: Linearity
Yi = 33;5 + &

Ass 2.2: Ergodic Stationarity (for {yi, z;})
Ass 2.3: Orthogonality

E(g:) = E(ze:) =0

Ass 2.4: Rank condition
E(z;x;) =) is full rank(non-singular).
Ass 2.5: g; is a m.d.s with finite second moments

g; ~m.d.s

E(g;9;) is nonsingular.

Consistency of OLS

Under Ass 2.1-2.4:

Proof:

using Ass 2.1.
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By Weak Law of Large Numbers(WLLN):
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using Ass 2.4, %" is invertible.
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using Ass 2.3.

By Lemma 2.3(Continuous Mapping Theorem):
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hence:

Asymptotic normality of OLS

Under Ass 2.1-2.5:
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Proof:
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let:

Siz = i z": wzm;
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so that:
Vb —B) =8, -Vng

By WLLN:

By Ass2.5 + Central Limit Theorem(CLT):

Vng= L igi % N(0, E(gig)))
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using Ass 2.4:
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By Slutsky theorem(Lemma 2.4):
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hence:
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Asymptotic variance estimator

e; = &; —m;(b—ﬂ)

n
i=1

e For the first term in RHS:

using Ass 2.2 + WLLN.

o For the second term:

i=1
using Ass 2.3 + WLLN.
b— B2 0 (consistency)
so (b—B) - L0 miei 0
« For the third term:

% Z_Zl ;T 2, E(z;z)) =2,
andb—8%0
S0 (b—pB) - (5 Xiiwiai) - (b—B) =0
such that:
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hence:

2.5% S
S = E(gi9;) = E(zie€i%;)
By the law of iterated expectation(llE) and under conditional homoskedasticity:
S = E(E(zicicix)|x;) = E(xix,E(eicl|x;)) = o* E(zixh)

then: S % S

3. Avar(b) & Avar(b)

—_—

Avar(b) = S;;S’Sx_wl LN E;jE(gig;)E;xI = Avar(b)

Hypothesis testing

Testing linear hypotheses

the same as chap1, see case 1 below.
Testing non-linear hypotheses
Hy : h(bors) =0

Use the delta method: H(b) = 82—1(),1’)

W = n - h(bos)'[H(bors)Avar(bors)H (bors)'] _lh(bOLS)i>X2(p)

p is the number of constraint conditions.
Detail of Wald test will be discussed in chap3.



Summary of Yongmiao Hong's book(chap4):
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Case I: Conditional Homoskedasticity
J =1
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Case ll: Conditional Heteroskedasticity
J=1:
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J > 1:
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