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Motivation of using OLS

—]

@ As it turns out, an extremely useful property of OLS is that, even if
the relationship between the x variables and the y variable is

nonlinear, OLS vields the best linear predictor (BLP) of ygivix)
@ The sense of| “best” Jis that the OLS nrediction is the linear prediction

that minimizes the fnean squared error.
e This is a significant (though often overlooked) advantage of OLS over

nonlinear estimation methods.
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@ Consider the following estimation problem: choosel f Jso that it
minimizes some function of the forecast error, y — f(x).

@ If the criterion is to minimize the mean squared error,

-
E[(y - f(2))?],

then it turns out, the function f that minimizes the mean sq
error is simply the conditional expectation function (CEF)( E[y|x].
(v = f(@)* = (v~ Blylz]) + (Blylz] - f(2)))’

I 20)-ELRY(Elyle] - /(@) + (Elylz] — /(@)

3

Take expectations, it could easily be seen

MSE = E[(y — f(z))?] = E[(y — Ely|z])*] + E[(E[y|lz] — f(z))*]
> E[(y — Elylz])?] N

@ Note: E|y|ax] could be highly nonlinear.
lylz] ¢ ghly
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@ Therefore, the conditional expectation E[y|x] is the best predictor of
y (in the sense that it minimizes the mean squared error).

@ What is the best linear predictor of y based on x?

argmin E [(y — :c',é)z]
,3 ———

@ The first order condition gives

Elz(y — 2'8)] = 0,
“—\__-—_.-n-"—-—_
so the solution for b is

B = E[mm’]*lE[myl.

e (3* is defined as the least squares projection coefficients, while
is defined as the least squares (or linear) projection of y on x.

LSP
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CEF and linear projection

1. Suppose the CEF is Iinear.‘/{'hen the least squares projection is the
CEF.

— w’@for some 3. Note that

ubstitute E[y|x] :o find that

@ Therefore, it it happens that CEF is linear, then the

is the best predictor.

2. The best linear approximation to\ E[y|z|dis

@ Proof: This is the same as saying’that B* minimizes
arg min E[{E[y|z] |- :1:/[;)2].
B

CEF?
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@ To see why, write /

@—wﬂ = (- Eylw ylm—wﬂ Z
e¥ - Eylw
+ 2 — T ,[3
@ The first term does not involve ,@ and the last term has expectation

zero. The CEF-approximation problem, the j e
solution as the best-linear-predictor probleny, arg minBE[(y — az’ﬁ)Q]

@ Therefore, in the prediction context, linear projection is the best linear
predictor while CEF is the best unrestricted predictor.

@ On the other hand, even if CEF is nonlinear, linear regression provides
the best linear approximation to it.
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3. BP #@54&(Breusch and Pagan, 1979)
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2. fEM “OLS + BARMRIIRER"

W SRAEAMMAE T Loy AAER) “JRFE” (clusters), fE[A]—%
I8 B MLIAE B AHAR G, 1A FEI Z R R B IME A I, X
FEARFR N “ZEBFEAR” (cluster sample).

[ 5] 7E Nerlove(1963)%} 3 [ H Jj IR 5, [F— M)
1 AL m] e 52 21 A [F) PN B SR B sz i B AR S, (EASN[E] M 2 18] Y
B, 7T NE T BEANAH I o BB, N 7 (state) 5 FR N “ SRR & 7 (cluster

variable).

(5] wR PLABE RS2 N FEA, ISR ISAE Fml e fg S B Tk

22



duced with a Trial Version of PDF Annotator - www.PDFAnnotator.com

W R ALE T2 BRI VT Je Ak 41, P sh I W 5 22 7 P
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5] F] OLS RAhi 1+ R4, (H F7AT A BERAE PR 1% 7 (cluster

robust standard errors).
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HEREd, FATHIEAE, EEH OLS At iy, VR4 (A
1152 oV O p I EE—FC Ak TH), B oV T FGLS v, R #n
WERZEAGTE o2 (6 p B EE ZFe Ak i), FH p% @347 FGLS 1
Th, eeeee , ELEYSEL

£/ FGLS A3 HAHIC, WS B2 2B H R, H
AT SRS AN B e, T FGLS BE OLS B A 3%

ANR AN 2 FHAS AN AE N, T A2 B E R AR B e, T

32



duced with a Trial Version of PDF Annotator - www.PDFAnnotator.com

FGLS mJgeA~—2, R OLS KR —E,

{2 0V, AR5 B U h N (6, — ps,Ly) TR AR AL
BN — X ), TAEATRAFAEMKRME, B -SUhTT

M2, FGLS A1 OLS fafd,
4. EHIRBNGE
HAHRFNIRZ IR R0 Ge R M e f e, tbin, @k 7 HAHR

IR AR s Blek Sl SR (R AL & h B 2 R A B (1) ) B
RICONER SR, e E AT NI e AR

v

33



R B SEAR AN
Vi =PV +x;ﬂ+€t

BTy 2y EREL Wy IEE EAR G . (B MR A g 4l i
M At T Rk
Vi = xt’ﬂ_'_[pyt—l +5t]

:vt

Py EMNEI BNy, SEERE T, |} E A,

I TR A B B AR ORI Rl e 5] AR AR & 1) i e (R
o BT RBBOE IR P B AR, o .

34



