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yi:ﬁ0+ﬁlxi+uia 2.21,2,...,71 (1)
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V(u) = E(u?) = o2, i=1,2,...,n (3)
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0000000000 OoOLSOOOoo0DnO 200 (RSS: residual sum of squares)0 00 00

RSS = (i —0:)* = (yi — Bo — Prz:)? (5)
=1 =1
000000000 By, 00000000000
ORSS - ~ o~
= = =2 (yi — fo — Przi) =0 (6a)
9o i=1
ORSS n ~ o~
= =2 (yi— o — Przi)wi =0 (6b)
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S~ @ =)y =) (i (= )y .
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Bo=7- Pz (7b)
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(1) D00 (unbiasedness)
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E@®) =6 (8)

00000000fdooO0Ooo (unbiased estimator) 000000000
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00000000000000000000000000 (BLUE: best linear unbiased estimator) O O O
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(2) DO O (consistency)
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lim P(|f—6]>¢) =0
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0000000060 000000 (consistent estimator) 00000000000 g0 0000000
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plimf =6 (9)
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plim(V'(x;)) = plim lZ(gcz - x)Q/n] =02

plim(Cov(z;,u;)) = plim lZ(xl —Z)(u; —a)/n| = ozu
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6. ivregress O [0 O
ivregress 00O 0O0O0OOOODOO

Yi =yiB1 + x1Bs + u; (13a)
yi = x1,1l + %911y + v, (13b)
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x,; 0000000000 oooon
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> Example 1: 2SLS O 00O
Example 00000ODO hsng.dta000000000 1980000000000 DODOOOOODODDODOOO
gooooogo

. use http://www.stata-press.com/data/r17/hsng.dta *!
(1980 Census housing data)

*1 0000000 File > Example Datasets > Stata 17 manual datasets 0 0 O 0 Base Reference Manual [R] O ivregress 00
doooooooooao
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rent; = By + Bi1hsngval, + fSapcturban, + u;

ooobooboooddb w0000 rent000000000C0000O0ORsngval DOO00O0O0OOO0O0OOO
O000000000 hsngval 0000000000000 O0O0COO0DOCOODOCO hsngval OOOOOO
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00 faminc 00000000 region®™ 00 000000000000000000 hsngval 00000
00000« 0000000000000000000DO000D (I3a)0(13b)D0D0DO00DOOO0ODOOD
coooogooao

ooo oopboogo
rent Y gooo
hsngval y opooo
pcturban x; U0ooOoooogoobogb
faminc xo HOOOO
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e Statistics > Endogenous covariates > Linear regression with endogenous covariates 00 00 0
e Model O O: Dependent variable: rent
Independent variables: pcturban
Endogenous variables: hsngval
Instrumental variables: faminc i.region **

Estimator: Two-stage least squares (2SLS)D 00O D0 OO

*2 000000000 rent 0000000000000000D000O00D0O00D00000O000DO000000O0O000OO00
go00o000ooO0obO0obOOobOoboooooooo

*3 1: North East, 2: North Central, 3: South, 4: West 0000000000

*0pOo0000i.00000 mwp-025 0000


http://www.math-koubou.jp/stata1407.html�
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@ ivregress - Single-equation instrumental-variables regression

Model  by/iffin | Weights GMM  SE/Rcbust Reparting

Dependent vanable: Independent vanables:

rent e fffo pcturban wd| |55

Endogenous vanables:

hsngval w158

Instrumenital vanables:

faminc i.region vl J5ea

Estimator

{®) Two-stage least squares (25L5)

() Limited-information maximum likelihood (LIML)
() Generalized method of moments (GVM)

Treatment of constant
[ Suppress constant term

[ Has user-su pplied constant

01 ivregressO0O OO0 - Model OO

.BivregressB2slsBrentBpcturbani(hsngvall=Ffamincli.region)

InstrumentalBvariablesR2SLSEregressionl ENumberfofEobsBERR= ?
2 a2 2 2 a2 2 a2 a2 a2 2 2 a2 a2 e R Y - W e [ o WA @) 90.76
] E 2 2 3 3 i a2 2 3 3 a2 2 2 3 i i a2 3 2 [ el Y o P 2l g W 2

2 2 2 3 3 2 2 a2 2 3 3 3 2 a2 3 3 3 s [ [ B B R B o [P E T =T | ?0.5989
] T o T o o oo e Yoy s (A S [22.166
FRREEERRErent |RECoefficientPEStd.Berr.EERRRRZERREP> |z | BERER[ 95%Fconf.Binterval]

BEERERhsngval

[Fl.667085
2RI150.5536

Instrumented: hsngval
BInstruments: pcturbanifaminc@2.regionB3.regioni4.region

pcturban 00000 pO0 078000000000 OOODODOOOOOOCOCOOOOOOOOOOOGO
gooboboboooooboobooboboboooooobobOobo
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00000 hsngval 000000000 OLSOOOOOOOOOOOOOOOODOOOOO

. Tegress rent hsngval pcturban *°

RFRRRRRSource

.BregressiirentlhsngvalBpcturban

FEModel
FResidual

BREF (2,347)E
F2EE20491.7635  ProbBR>EFE
470R431.055172 RBsquared

F140983.5269
£20259.5931

EEEEEEETotal

PRRAd jEREsquaredrEk
PRR61243 . 12ERRREERE49ER1249 . 85959 RootEMSERREEREEE=

BCoefficientBEStd.Berr. BEREERLEREREP> | t | BEERE[ 95%kconf . Binterval ]

BREEREEEE_cons

EIEE . 0015205ERR . 000227 6EEEEE6 . 68EIEE . 000REEERER . 0010627EEEE . 0019784
BIEE. 52482160REER . 24907 82ERIRER2 . 11EEEO . 040REREREER . 0237408EREEL . 025902
ERE125.9033RRR14 . 1853 7R RREES . 88EIEEO . 000RRRERERS7 . 36603RRRIR154 . 4406

hsngval 0000000000000 O0O0OO0OO0OOCO0O0OO4

oLS 00 \ \Vasls
[0.0011, 0.0020] ‘ [0.0016, 0.0029]  2SLS

> Example 2: LIMLO OO
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> Example 3: GMM O OO (1)
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> Example 4 GMM O OO (2)
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*>0000000 Statistics > Linear models and related > Linear regression




