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yi:ﬁ0+ﬁlxi+uia 2.21,2,...,71 (1)

0000000000000 000000000B 0 A/ 0000000 200 (OLS: ordinary least
squares) 00 0000000000000 O0OOOOOOOOODOOD400000000000000O0O

gooogo
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B(u)=0, i=12..n (2)
o000 ooobobobooooon
V(u) = E(u?) = o2, i=1,2,...,n (3)
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COV(U,“U]):E(’U%U]):O, Z#]? Za.]:1727an (4)
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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)
0p i=1

000000000000R,4 00000000000000000

S~ @ =)y =) (i (= )y .
S SN Q‘ZLA%zV) (72)
Bo=7- Pz (7b)
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(1) D00 (unbiasedness)

00000000000 60000000 00000000000 0000000000000A000DN

oo E(@)I:I[II:JI:I fooO0DODOoOoOooOoog
E@®) =6 (8)

00000000fdooO0Ooo (unbiased estimator) 000000000

0000 100400000000 OLSOOO BO,BlDDDDDDDDDDDDDDDDDDDDDDDD
00000000000000000000000000 (BLUE: best linear unbiased estimator) O O O
000 [ Gauss-Markov O OO |0

(2) DO O (consistency)
000 n0 co00000000000@0A0000000000000 e>00000

lim P(|f—6]>¢) =0

n— oo

0000000060 000000 (consistent estimator) 00000000000 g0 0000000

00000 A0 90000 ODDDDNOOO N
plimf =6 (9)
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Yoy (@i — %) (yi — 9)

T -y
= S (w — 2)(w — u)
— ﬂl + 2?21(% — ;f)2 (10)
D00000000 n 7 7
E[ﬁl] =5+ E D (@i — ) (ui — ) -
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i=1

plim(V'(x;)) = plim lZ(gcz - x)Q/n] =02

plim(Cov(z;,u;)) = plim lZ(xl —Z)(u; —a)/n| = ozu

00000000 D0Ooo (0)oo
> i (i — ) (ui — )]
Z?=1(xi -z |
{Z?—l(% —Z)(u; —u)/n
i1 (@i —3)%/n
plim 377 (2 — @) (u; — @) /n]
plim [327, (z; — 2)2/n]
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6. ivregress O [0 O
ivregress 00O 0O0O0OOOODOO

Yi =yiB1 + x1Bs + u; (13a)
yi = x1,1l + %911y + v, (13b)

gobooboobooooodga

y, 0+:0000000oooobooboobooo

y; Jogooooooooood

x,; 0000000000 oooon

xo; 00000 (I8a) 00000000000 D0O0DO0O0OooDoD
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> Example 1: 2SLS O 00O

Example 00000DO hsng.dta0 00000000 1980000000000 DODODODOOODODDODOOO
gooooood

. use http://www.stata-press.com/data/r16/hsng.dta *!
(1980 Census housing data)

OoboooobooboooobooboooobooboboddbD0bDrent00000000O00O0O0Ohsngval O
ooboooboOpcturban 00000000 O0O0O0OO0DOOCOOOOOOOOOOODOOODOOO

rent; = By + Bi1hsngval, + fSopcturban, + u;

ooboDo0oo0o00bD w0000 rent 0000000000000 ORsngval DOODOOOOOOOOO
0000000000 hsngval 0O00O00000000O0O00O0O00O0CO0O0O hsngval OOOOOO
O0«0000000000000100000000%00000000000000000000000
00 faminc 00000000 region®™00000000000000000000 hsngval 00000
0000D0«000000000000000DO0DO0D00O0 (I3a)o@3b)ooooOoUOoUDOOOD
ooooooooo

ooo oobooono
rent Y gooo
hsngval y gooo
pcturban x; UgobOoobooboo
faminc xo QOQOGOgd
region xo 0000

0000 2SLSO00000000 ivregress 00000000000 OOOOOOOOOOOOODOOO
gobooocooooono

o J00OO0OOOD yOOOoOoOO
o J0OUOUDUUD xbUOUODLUOUOLDUx; ODOO0ODO0ODLOODDOODLOODLbOoODbLOO

*1 0000000 File > Example Datasets > Stata 16 manual datasets 0 0 O 0 Base Reference Manual [R] O ivregress 0 0
doooooooooag

2000000000 rent 0000000000000 00000000C0O000000COD00O0O0O00OO0O0DO0OOO0OO
goooooooooooOoOoOoOoOOo0OO000

*3 1: North East, 2: North Central, 3: South, 4: West 0000000000
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e Statistics > Endogenous covariates > Linear regression with endogenous covariates 0 0 O
e Model O O: Dependent variable: rent
Independent variables: pcturban
Endogenous variables: hsngval
Instrumental variables: faminc i.region 4

Estimator: Two-stage least squares (2SLS)D 0O OO OO

B ivregress - Single-equation instrumental-variables regression

Model  by/iffin Weights GMM  SE/Robust Reporiing

Dependent variabl_e: Independent variables: )
rent ™ |hes | Peturban [~ Rl

Endogencus variables:

hsngval |i

Instrumental variables:
faming i.region F

Estimator

) Two-stage |east squares (25L5)
) Limited-information maximum likelihood (LIML)
(1 Generalized method of moments (GMM)

Treatment of constant
] Suppress constant term

[ Has user-supplied constant

01 ivregressO00 00O - Model OO

0000000 i.00000 [mwp-028 0000


http://www.math-koubou.jp/stata1406.html�
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.Bivregress@2slsBrentBpcturbani(hsngvall=Efamincli.region)

InstrumentalBvariablesB(2SLS)Bregressiont ENumberfoflobskEE
3 2 2 2 2 2 el i 2 2l i 2 el i 2 el el e e o e o 2 Y - W e [l P A @)
2 3 3 2 3 2 3 2 3 2 3 3 3 2 a3 a3 a2 Ea A ) o X3 e g T A

2 2 2] 2 2 2 2 e a2 2 3 3 2 2 a2 2 3 2 2 e R R B R B o [ E T =T | 210 . 5989
PR R R AR R R R R AR R R R R R R AR R R R R R ERERRRRERER 00 t EMS ERI F22.166
BRERREERRrent .BInterval]

BEEERERhsngval

?I2190 . 85942llll150 5536

EEEREEE_cons |BREE120. 7065Ill15 22839FRRRR7 . 93RO . 000RE

Instrumented:B&hsngval
Instruments:BEEpcturbanBfaminck2.regionfl3. region@4.region

pcturban 00000 pO0 0780000000000 OODOODOOOOOOCOCOOOOOOOOOOO0O
gobobobobooooooboobooboboboooooooboobobo

00000 hsngval 000000000 OLSOO0OO0OOO0OOOOOOOOOOOOOO

. regress rent hsngval pcturban *°

.BregressiirenthsngvalBpcturban

ERRRERESource |ERRRREEESSEERRRRERRRR fRERRERRREMSERRRERENumbe rRiofElobsE AR50
BIRIEF (2,247) JBEEA7 . 54
?120R120491.7635 Probi>&F ?10 . 0000
4702431.055172  REsquaredd ?0.6692
FERAdjERRsquared
PIR49ERIEI1249. 85959 RootEMSERE

£140983 . 5269
£20259.5931

EEEREEETotal | EERE61243.12EF A= [20.762

PRRRRRRRrent

FCoef.EREStd.BErr. EREEREtERREP > | t | BERER[ 95%EConf . BInterval ]

F.0019784
1.025902
154.4406

hsngval 00000000000 OO0OO0O0OO0OOOOCOOOOO

oLsono \
[0.0011, 0.0020] ‘ 0.0016, 0.0020]  2SLS

Voo

*>0000000 Statistics > Linear models and related > Linear regression
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> 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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