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yi:ﬁ0+ﬁlxi+uia 2.21,2,...,71 (1)

0000000000000 000000000B 0/ 0000000 200 (OLS: ordinary least
squares) 00 0000000000000 O0OOOOOOOOODOOD400000000000000O0O
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0000 00002z0000000000000 (fixed variable) 0000
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B(u)=0, i=12..n (2)
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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 OoOLSO0OO0o0DnO 200 (RSS: residual sum of squares)0 00 00

RSS = (i —0:)* = (yi — Bo — Prz:)? (5)
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= = =2 (yi — fo — Przi) =0 (6a)
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ORSS n ~ o~
= =2 (yi— o — Przi)wi =0 (6b)
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6. ivregress 0 O [
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Yi = ¥iB1 + X1By + u; (8a)
yi = xu I + x0, 115 + v (8b)
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> Example 1: 2SLS O 00O

Example 000000 hsng.dta00 0000000 198000000000ODODODODOODOODODDODDOO
gooboooboo

. use https://www.stata-press.com/data/r18/hsng.dta *!
(1980 Census housing data)

Ub0obO0bO0b0ob0obO0ob000o000b0b0bU0b00lrent 00000000000 hsngval O
gogbboobdd e ecturban 00000 OOO0DOO0OOOOODOO0ODOOODODOOODLOODODOODO

rent; = By + Bihsngval, 4+ fSopcturban, + u;

Ubo0bobub0b0«0000rent 0000000000000 ORsngval DO0DOO0OOO0OODOODO
0000000000 hsngval 000000000 DO0OOO0OOOOOOO0ODO0ODO hsngval OOODOODO
0«w0000000000000 100000000*0000000000000000000000O0
00 faminc 00000000 region* 000 00000000000000000 hsngval DO OO0
00000«w00000000000000000000000 @)@ ooDoDooooDooooooo
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*1 0000000 File > Example Datasets > Stata 18 manual datasets 0 0 O 0 Base Reference Manual [R] O ivregress 00
doooooooooag

2000000000 rent 0000000000000 00000000C0O000000COD00O0O0O00OO0O0DO0OOO0OO
goooooooooooOoOoOoOoOOo0OO000

*3 1: North East, 2: North Central, 3: South, 4: West 0000000000
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pcturban x; O0OoO0ooOoooogo
faminc xo OOOO
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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 00O OO0

wregress - Single-equation instrumental-variables regression

Model by/iffin Weights GMM  SE/Robust Reporting

Dependent variable: Independent variables:

rent ... pcturban ~

Endogenous variables:
hsngval ~11...

Instrumental variables:

faminc iregion hd

Estimator

© Two-stage least squares (25L5)
() Limited-information maximum likelihood (LIML}
O Generalized method of moments (GMM)

Treatment of constant

"] Suppress constant term

[CJHas user-supplied constant

01 ivregressOO OO0 - Model OO

* 0000000 i.00000 CSO0O00MBROLIODOOOOOOOOOO
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.BivregressB2slsBirentBpcturbani(hsngvalbB=EfamincBi.region)

InstrumentalBvariablesP2SLSEregressionRERRRERRRERENumberfoflobskRE=

33 3 2 2 3 2 2 2 3 2 2 2 3 2 2 2 3 2 3 3 12 3 3 a3 3 B 2 3 A = W W [ 3 ol g B A ( 2) 90.76
2121 E 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 e o o s D e g W WA [0 . 0000
Rl R R R R R R R R R PRI R R R PRI R R R R RIRIRIRIRIRIPIRIPIRIRIRIR RIS gua re a RIRIRIRIRIEIR= [20.5989
FRRER R R R R R R R R R R R R R R R R R R R R R R R R R R R ERREREERER 0o t EIMS ERRRIEIRERIRR= [122.166
PEEEEEERrent |BCoefficientBREStd.RBerr.ERRRERZERREP > | z | BEERER] 95%Econt.Binterval ]

.0028836
.667085
150.5536

Endogenous: hsngval
Exogenous: pcturbanBfamincB2.regionk3.regionk4.region

pcturban 00000 pO0 078 00000000000 O0DOOOOOOOOCCOCOOOOOOOOO0O00OO
gobooooooooobooooboooooooooobbooooooon

00000 hsngval JOO0O0O0O0O0OO OLSOOOO0OODOOOOODOOOOODOOOOOO

. regress rent hsngval pc‘curban*E

.BregressBirentBhsngvalBpcturban

BEREREESource | BREREERESSERRERERRRRR fERRRRREMSERREREENUmbe rElofRob sERR= FEES50
BREF (2,347)E =

F1202120491.7635 Prob@l>BF

FE47ER431.055172 RBsquaredtl

FEEAdjEREsquareds

FIE49ER1249 . 85959 ROOtEMSEE!

BEREEREEEModel | [E40983.5269E
BEEREResidual | E20259.5931C

EEREREETotal | EREE61243.12E

BiCoefficientBRStd.Rerr.nl

tEERREP> | t | EREER[ 95%kconf . Binterval ]

EIEE. 9915205 . 000227 6ERERER6 . 68EEIRO . 000REREEE . 0010627RERE . 0019784

BIRE125. 9033014 . 1853 7REREES . 88ERIE0 . 000RRRERS7 . 36603EREN154 . 4406

hsngval 0000000000000 O0OO0OOOOCO0OOOO

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

*>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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