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4.1
2
. latent variable
2. 2SLS
Yitl = 1¥i2 + 211 + i1 + vin (1)
Yirz = 02Yir1 + Zit2 02 + iz + Vi (2)
Zitly Zit2 Q51 ;2
Vit1 Vit2 z Yit2
Vit1 Yit1 Vit2
(1) Qi1+ Vi OLS
(6751 2SLS
Ay = a1 A yuz + Dzp1 1 + Avigr (3)
Avyr Az
Ayio Avinn Ayit2
Zit2 Zitl
Ahours;; = B + a1 Alog(wage;t) + A(other factor s;4) (4)
Aexper i ( ) Alog(wage)
Aexper,, =1 i,

) job-training
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4.2
b
‘ Y1 = 61 X1 + viat
s
]
g
G Ygi = PciXai + vai
|Ylj = B1; X1 +v1je
5
J
g
G  Ygj = Ba;Xaj +vaji
1. Yle Ygi(gzl,...,G)
t
i 5
4 59 1,]
( A )
5 Y =8X
5
1
Yg =Ygy +XgBy 4V, (5)
NTX1
=wyl,+v, g=1,...,G
(limited-information esti-
mation method)
( full-information estimation method

Hsiao (2003, chap. 5), pp. 119-124



wW; O o 01
(0] W»o 02
W = . . , 0=
(o] (¢} Wa e
G
y=wl+vVv (6)
(6) 3SLS Vlieyr V25¢s - - - UG
vt wud
(the full information minimum-distance esti-
mator) the generalized 3SLS)
T N T it G

1.
Yik1= W1;01 + V1,

Yo, = W2, 02 + V2,
: (7)
yGi:WGi9G+VGi Z:LN
0 () 0
~ o~ ~=1r_
F-To)o [F-To)
% Yi 6 % i ~
(= VN7 - 7))
v did VN@ - 0)
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Swie 0 0
0 ngx 0
Swm =
0 0 s ngx

1 .1 X ,
Swex = N;:lwgilxm Ni;lwgizxizv

Swyl
SxyZ
Swy = 5
L Smya
_ . N
~ 2 XiaYgil
=1
Sﬂvyg =
TKx1 N
1
¥ 2 XitYgit
L i=1
3SLS

Baltagi(1981) EC2SLS
three-stage least squares estimator (EC3SLS)

4.3
4.3.1 identification
latent variable
ygit i t yg

vgit = dghit + ugit

N ,

el — Wit X

gitiNgt |
N =

SLS SLS

error-component

EC3SLS

omitted variable h

hit = o +wy

2 Hsiao (2003, chap.5), pp.127-129

(10)
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a; iid Wit
it iid ozi
Y1t = P1Xir + dihie + ua,,,
Y2it = —Y21Y1se + BoXit + dohip + Uz, (11)
Yait = —V31YLie + V32Y2ie + BaXit + dzhiy + uz,,
Xit h
h dg =0 recursive
system 2
dg #0
X 2SLS EC2SLS
P02 2) _ o I, 1, 12
g(aa+0w)_c g Eo-oc—i_zo'w ( )
02 =1 h
EvyVl, = (14 02)dd’ + diag(o?,... ,02) =Q (13)
EvyVl,=dd' =Q, if t#s (14)
EvyVi,=0 if i#j (15)
d = (d,...,dg), diag(c%,...,0%) GxG 0%,05,...,0%
QG Wit ugit Yy
¢y =T 7'Be,, BT "t 4TIt (16)
Cpe = T BCu BT 147710, I 145 (17)
Cywts = _F_lBCIts (18)
Cyts = Eyz‘tYés’ Cyzes = EXitXQS
I' B 1xGG+k), 0 =01 70--,06)
0 M
(0) = ¢ (19)
¢ Mx1
I,B,do2,02,...,0% (16)  (19)
(Jocobian) G(G+K)+2G+1

Hsiao(1983))
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4.3.2
Chamberlain(1977) the purged-
instrumental variable method) Chamberlain and Griliches (1975)
the maximum-likelihood method)
Hsiao(2003, chapter 5), pp.129-136
4.4
3
y1= 21601+ (20)
Zy=1[Y1,Xa], 61=01.5)
Y1 61 X1 k1 X = [X1, X7]
uL = Zyp1 + v1 (21)
Z,=(Un®ur), pp= (1, pN1)  v1 = (Vi11,... ,UNTL)
2
M1 2 IN 0
(o) = | TN (22)
U1 0 lellNT
SUR SUR
E(uiuy) = Q1 = 05, Inr + 04, (In ® Jr) (23)
(19) Q=Inr— P, P=1Iy®Jr,
Qyr = QZ161 + Qua (24)
h=Qu Z1 = Q% (23) 25LS
X =QX
Within2SLS
brwasrs = (Zipg Z1) " Zipgin (25)

var(61, Wasrs) = 02 (Zipgzl)_l

Vi1

3 Baltagi(2001)
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Within2SLS GLS
X' = X761+ X'iig (26)
U1 =py, 21 = pZ1 X =PX (5)  2SLS
Between2SLS
d1p2srs = (Z1PsZ1)1 2 Peipy (27)
UCLT(S;LBzSLS) = 0’%11 (Z{P;Zl)‘l

2 T 2 2
— g,
0211 0“11 + V11

Between2SLS  GLS

X’ﬂl =X1251+X/ﬂ1 (28)
7 Xz i
_l?{l = =, _l 01+ _/Qfl (29)
X' X'Zy X'ty

(28) GLS the error component two-stage least squares
(EC2SLS)
. - _ _q-1
Z\P3gZy  ZyPx7Zy
5 +

V11

ZiPgih n Z1 Px i
2
12’11 Jlll

(30)

01,EC25LS =

2
g 0'111

01ECc25Ls = W101w2sLs + W201B2SLS
—1

ZiP)?Zj_ ZinZl ZiPXZj_
w1 = 2 + 2 -2
o5, o1, o5,
~ ~ _ _ -1  _ _
ZPeZi  ZiPiZi|  [ZPxZ:
w2 = 2 = 2
UUll 0111 0114

&12;11 = (y1 — Z1brwasrs) @1 — Z1byywas s ) AN(T — 1) (31)

(}%11 = (y1 — Z1b1pasrs) P(yr — Z161pag ) AN (32)
~2 _ ~2 ~2 P
Thuyy = (0111 ~Ou, )AT >0

19) 0

yr = Z361 +up (33)
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" —1/2 " —1/2 " —1/2
Y1 :Qll/ v, 2 :Qll/ Z1, w :Qll/ u1

0% = (PAgy,,) + (QAd,,,,) (34)

yIit = (ylit - Glyli‘)AO’nun? 91 =1- (0’nullA0'111)
T -
Ui, = 2 YT
=1
A (32) 2SLS
d12505 = (2 PaZi) 2 2f Payi (35)

Py = A(A'A)1A

_ X PX X X
X*:Qlll/zX:Q—-F—: + —
Ov11 111 Tv1y 0111
A=X* generalized two-stage least squares (G2SLS)
b1,cosrs = (Z5 px-Z1) " Z{ Px-y; (36)
(32) A=[QX,PX] = {X)_(} 2SLS

PaZi = (Pg + Pg) [4i7%24]

P PzZ, PxZ
= (Pg + Pg) © P zZy ==L X7 (37)
Onuis Op1a Onugy 0111
Z\P3Z, Z,PxZ
Onugy 0111
Z,Pgiy  Z1Pxy
ZI/PAyI — < 12Xy1 + 1 2Xy1>
nuiy 0111
(29)  bipcasis A= [XX} (34)
EC2SLS 2SLS
1 (19) W2SLS (27) B2SLS 2SLS (24)
(26)
2 62, 0%, (303 (34)
yi 75 X 19 Q2 (32)
3 A=X* A=[QX,PX] (32)

2SLS (34)  (29)
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Zit1

(37)

(39)

A = T

2SLS  (3) it 3)
2SLS
(
) 2SLS

Pir1 = aafsr + 211 + Uy, t=1,2,...

Zit2

N(T=1) =k

Pagr 1

ky o

y=ant+XB+Zypu+v=20+Z,pu+v

wi=Xm+e;

g; Viid(0,02), X! 1xK

pi = 2, XnAT +¢;

y=XB+PX,+ (Z,e+)

P=Ix®Jr,e v (Zup+v)

po= (1, pN), Zu:IN®LT,5i:(5l,~~~

aEN)~

V = E(Zue +v)(Zue +v) = 02(Iy @ Jr) + o2Inr

GLS

Bars = Bwithin = (X'QX)71X'Qy

(38)

(41)

7ATGLS = BBetween - BWithin = (X/PX)ilePy - (X,QX)ileQy (45)

4

Baltagi (2001, chap. 7), pp. 118-122
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var(fars) = var(Bpetween) + var(Bwithin) (46)
= (To? + o) (X'PX) 1+ 02(X'QX)7? (47)
Mundlak(1978) (38) (BLUE)
Within (39)
(41)
Hausman and Taylor(1981) i
Yir = XaB+ Ziry + i + vy (48)
Hausman and Taylor X = [X1;X3], Z = [Z1; Z5], X1 mnx
ki]_, X ’nsz, Z1 nXg]_Zz ’I’Lng,n:NT X1 Z1
X5 7 [ Uit
di = i — XiBu (49)
(47) dAi Zi A = [Xl, Zl]
SLS
Yosrs = (Z'PaZ) 2 7' Pad (50)
Py = A(AA)TA
&7 = PggAN(T — 1) (51)
J=Qy, X =QX,Pa=1-Py4
it = XitBw — Zid2ss) Py — Xubw — Zi
o2 = (Yat 3 Yosrs) P(yit 3 Y25L5) (52)
N
(47)
QO Y2y, =07 YV2X,, 8+ QY2 20y + Q7Y 20, (53)
Hausman and Taylor (51) Agr = [X, X1, Zl}
2SLS
1. ki < go Bur = Bu YHT
2. k=g BuT = Bw, YHT = Y25LS

3. k1> go (51) Bur  Bu
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m=q [var(@w) — var(Bur) _ltj (54)

G = Bur — Bu, 620 2 X2, ¢ = min[ky — g2, NT — k]
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