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3.6 EXLDRY L ZDHE
a) overspecification(FtBAZEIBE]) DIHE
WE,|
y=XB+Zvy+e where e~IID(0, 0*I) (3.6.1)

EWVWSETIEEZELD, TTT, X idnxk, Z&nxlOBHEEEIT
YThHs LT 5, (3.6.1) i

y=(X Z)<g)+u (3.6.2)
LA TEBINE, (3.6.2) RiIcHBIFS B, v D OLS iz i b, & 13,

(8)-[(x zy(x 2)] "(x z)y

(XX XzZ\'( Xy
“\zx zz Z'y
TEENS,
SERTHIOHITHNC DN T, ROHMENHEN TS,

%8R8 3.6.1 matrix inversion lemma
B 7% mxmDIfile L, ROK S HIMTHNICHEITES LT 5,
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( Bj1 B )
T T, By & my xmy {78, By l& my x ma 1751, Bay 1& ma x my

175, Bag & ma x ma {THITHD . my + my = m TH %,
D& E, BTN R, AMTH By, (4,5 = 1,2) ZHWV
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B '= _ _ - o2 _ 3.6.3
( —B%,B51C™' By + By BoiC 'B1aBsyy) ( )

TTTC. C =By — B3B3, By T,
%7z, Big =By =0 DL EITE.
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ffif 3.6.1 DFERZHNS &\

W=XX-X'222)'Z'X
=X'I-2(2'2)7'Z)X =X'MzX
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LB, B
b=W'X'y-W'X'Z(Z2'2)'Z'y

=W 'X'(I-2(2'2)'2)y

= (X/sz)flx/sz
TERIT LN TES,

&L, =24 7B X (DGP: Data Generating Process) Tl

=0, §bby=XpB+e THRELIE,

b=(X'MzX)'X'Mz(XB+e€)

=B+ (X'MzX)"'X'M ze

L%%, ThED, i
E(b|X,2) =8
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Var(b | X,Z) = oc*(X'M zX)™! (3.6.2)

K755 TW5, My +Pyz=1THBTLEMHNBE,

Yw#0, wWMgw<ww = (wMgw)>ww)!
L%B0DT, Thefnde
(X'X —- X'MzX) = (X'PyX);=a\Pgya;>0 (j=1,.. k)

JJ
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b) underspecification(FHEAZEEY) DIFE
WX, DGP W y=XB+Zy+eThbEL &S, CDLE, #HEE

TV y = XB+u THB%E56E, OLS HEERICED K S THEND D
725 95h,

b= (X'X)"'X'y=08+(X'X)"'X'Zy+ (X'X) ' X'e
L7RBDT,
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MSE (&) = E[(b— 8)(b— 8)']
=} X'X) '+ (X' X)) X' Zvy'Z’ X (X'X)7!

M3bN%, LEeA>T, X'Z =0 THVIED, bidRD DH S Hws
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VWEFT, X' X ISPTFIMHET B 8, b5 rank(X'X) =k
ZHRGELTE e LALEDND, X ZRRT BN MLD—XGEET
BBHBFETE, rank(X'X) < k L7551, BTHIMFELED, 0
K5 — A%, BAREICZELRM (multi-collinearlity) BMFEIEY
%, LA,
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ZERH ORI D75 D B I L EIARRIEIE VBN E 2,
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L= T ZEMRHGIOCESARES L&, (X' X)) idkzl
2%DT,

(1) OLS HEEZROIMIAE L 5%,
2) (1) &Y EREROREIC BT, RIEHZTE LIS < 55,

LS TENEE D,
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BEAERR E LTI,

(a) U VAl (ridge regression)
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