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Endogeneity
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Instrumental Variables
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Instrumental Variables Estimator
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BT NHRMIEAETSE (optimal instruments)
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Identification in IV Estimation

\

ZElt, BEigT TEATE4EE W E n X k3%, MATREZTENTMET +3
VT

EXTED AREITUMSEERRYE £ N TETS, MWHHEn X £ EE W,
RIBERE W (y—Xp) =0, ATAEDHEES £ NS, Hit:

o« L > kB, BMER N ZEIRS] (overidentified) , IEATHEZMENTHATS
ERITEY, WEFEHIEITTEFFEAEE;

o H =k, BMNEENEFIRA] (just/exactly identified) , LEESESZAFAID
WEHETSHTE, BEItFEEE—FF;

e B < kBT, EMNMERNIRFAE (underidentified) , LEATIESREATFZIEHR—

.
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GIVE) . £ = kB IV {EiTE0]FRAEE IV {4iT= (simple IV estimator)
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Generalized IV Estimator

S > kN, BATRIBAM C 12
MR kK TREFMA.
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AT EN £ X k 56 J, MiiE WJ
HETELtJ Wi (y — XB) = 0 k528K,
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Generalized IV Estimator

MEE IV EITERMERRE, S X =X+V, E[V,| Q2] =08, B WJ &K W KESHImtns
ZBMEZ
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RIEEN, X, € Q, Al X, 2 W, FEBIORERLN, BF—C2EMRN, —RBERTIEE
HE X = WJ B J.
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BX#ESW) EHIERRE. EU?

s

W] =PyX =WW' W) 'W'X
et J = (WW) 'w'X,

AILAERRY W = Py X B, IV GITEHEMHAERY (b SRERGRIAEN W, R
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Generalized IV Estimator
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plim J = plim (- W W)~ (= W'X)
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Two Stage Least Squares Estimation

GIV (G E AR

Borv = XTPyX) 'X Py = (X Py PyX)'X"Pyy
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y =Py Xp+v

B9 OLS {hiT=E., EFHIBRBREE Py X @H W A8 —1 x; FR1SAITTUN{E PR R RIZER%

T=E
IJH: GIV {&iT= ﬂGIV Al BB NERIFR T Era/ N 3€[E]YT (2SLS) 3K1S:
1. B—ME% (firststage) @ X x, = W + w #17 OLS fhit, HitE X

2. %ZME& (second stage) . S X = X, ..., X ], HFy= Xﬂ + v i#17 OLS 41T,
£ R ExE)AF3R1ERY OLS [GirEME/RIRER GIV (FiT=.

FEHHE DRSO, 25LS REN—MIHE GV iR E. BEBT 2SS TiEREE
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BME IV (GIV) [hit=reme— 3t HAERESRKIFERER, EEREART, B/LFK
A WY,

SE IV HITERRFERRENRESHE:

- TETEMNHE /32, FE—MEETNLEMEIEET (RZEET 1) , 88X
FEVEIEE = X, RN E MBS RFAER Zr FRERR OLS fHit, X
[E5R T IV {&i+F0 OLS {hithufm =81,

. B—MERPEFERBEENRMENER (R’ R/ F SiHEREE) , MZNEESL
BT = (weakinstruments) , LRt IV It ERIFEER D HBAEEE D RIEER
BXR, SHEREFERNRE.

AL, REFETHRTSENNEERE:
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BEBNEXMINEERN: TRESRBY X Xy FER0,
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Generalized Method of Moments Estimation

[~ XA (GMM) FIsALOAETT (ML) S &UEITRIMAT
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Generalized Method of Moments Estimation

MEFH Elu, | W] = 0 BJH#EH
EIW] (3~ X,)] = 0

HFENIRNIEICHERM (theoretical moment condition) , 5EMEXNNBIFEARIEFMG
(sample moment condition) =IX{1IEHE AL
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"
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Generalized Method of Moments Estimation

/MRS

AW GMM FitE2  (efficient GMM estimator) ] LAEE T EA &

mﬁin (y = XB)'WW'QW)™'W'(y — Xp)
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R fhiTE = /) VI B PR R AR
NLS  XT(B)(y-x(B)) =0 FESR RO —RR (y—x(B) (v —x(p))
GLS X'Q'(y-Xp=0 X' X)TX'Q 7y (y —Xp)'Q7'(y - XP)
IV(GIV) JTW(y—XB)=0 (X"PyX)~'XPyy (y —XB) Py (y — XP)
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J=WTQwW)"lw'x X XTWWTQW)"wTy X WTl(y — XB)
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