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ooooboooboobobooobooobooboobobboobooobg
gooobooboobobobobouoobooboobuoboboobooobog
googd

Model 1: (Pure Random Walk)

git = git—1 + &t (37)
hit = hit—1 + @it (38)

it 1 1.0.d.E (&) = 0,Var (&) = 0f
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it 1.0.d.E (i) = 0,Var (pi) = Ufo

Cov (&it, pit) = e

oooobooboobobobooboooboobuooboboboobooon
0000000000000000000000000?°00000000
gooobbbobo 3sgudobb sbbooouobbbbuoouoooobo
googoboobooboooobuoobooboobooboobooo
goo

ooodboooboobooboobooboboboboooboobon
(Measurement Error) 00 0000000000000 OOOOODOOOO
goooboooboobooboobobbobbooboooboobooon
ooooboooboobooboboboboooboooboobon

Model 2: (Pure Transitory_Shock)?!

Git = Eit (39)
hit = wis (40)
git 2 0.d.E (gi¢) = 0, Var (e4) = o2
wig 1 1.4.d.E (wiy) = 0, Var (wiy) = o2
Cov (€it,wit) = Ocy

000000000000 000D00000D0O04Pure Random Walk
obooobOoboooobOobooooboobooooooboooooan
ooooobooboooogoo

Var (Agi) = azAg = 2072 (41)
Cov (Agit, Agit—1) = *Ug (42)

000000000000 Model 10000 300000000C0O0OO0OO
ooboooooooboooooobooooooo 8o nnooooogoon
OO0OO0OOModel 1000000 fit0000000000000OCDOOOOO
000U00O000000000 1/2000000000000000O000O
obooooobooooonoo

Model 10 Model 200000000000 DOOOOOODOOOOOOO
ooooooboooooboboboooobooooobobooooboboooo
gbooooooooon

200000 Moment Conditions 0 Appendix 400000000

210000 Abowd and Card (1989) O 0 O Owhite noise 0 00000000 Measurement
Error 000000000000 0O0DOO00O0O00ODOOOO0OO0OOODOODOODOOOOO
go00000O0000000000000000000 white noise 0000 Measurement
Error 000000000
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Model 3: (Mixture of Permanent and Transitory Shock)

9it = Gir—1 T it (43)
hiy = hiy_1 + pit (44)
git = iy + €t (45)
hit = hjy + wi (46)

&it 1i0.d.E (&) = 0,Var (&) = of
it 2 1.0.d.E (i) = 0,Var (gi) = 0'3,
Cov (fm <Pit) = Oyt
git 1 1.0.d.E (g;) =0,Var (e;) = Jg
wit : 14.d.E (wi) =0, Var (w) = 03)
Cov (git,wit) = Tew

obooooboobooooobooboooebOOoObOObOOOOODOn
0000000000000 00C0000D00O0000 Model200O0O00OO
gbooooood

Var (Agi) = aig = 20? + ag (47)
Cov (Agit, Agis—1) = —0?2 (48)

(4700 48) 000000000000 00O0DO0DOODO0OO0DO0
ogooood

0000000 0OOoOoOoUoUOoUoOooooooooOoOoOoOoOO MA
O0000000Abowd and Card (1989) 000000000000 OOO
O000OBivariate 0 MA(2) 000000000 DO0OO0O0OOOOOOOO
gooooooo

Model 4: (General MA(2))

git = it + P1&€it—1 + P2Eit—2 (49)
hit = wit + Mwit—1 + Yowit—2 (50)
git 1 1.0.d.F (g54) =0, Var (g;) = af
Wit 1.0.d.E (wir) = 0, Var (wi) = 02

Cov (sita Wit) = Ocw

Agit = it — (1 — p1) €it—1 — (p1 — p2) Eit—2 — P2€it—3 (51)
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Ahy = wi — (1 —y1) wig—1 — (71 — 72) Wit—2 — YoWit—3 (52)

OO00000O0000O000DOO700000Model 30000000
OO000D0OModel 30 Model 400000000000 O0OModel 400
0fit000000000000000000000

012000000000000000000000000Cchi2(m2=0)0
OOO0O0D0DDOOOODD Moment ConditionsdO0O00O0O0ODODOOOOO
0000000000000 0000000000000 Abowd and Card
(1989) 0 Appendix 000000000 OOOOOOOOOOOOOODOO
OO0000D Weight Matrix D0 D0DO0O000D00O0O0O00OO0O0DOOOOO
OO0000D0O0OO0000D0O00000DDDOO Weight Matrix DO OO
oooobooooboboooog

ooooooooooooooooobooooOobObObOoOoOooooooo4
booobooooboboooooboooobooooobooboooaon
O000000oDOoO0O0o00000oD ft0D0O0O0000000D0OC Model
10 Model 200 000000000000 0OOODDODOODODOOOOOO
Model 20000000 OOOOOODOOODODOO Model 30 Model 400
O0000OModel 4000000000000 00000000OOModel 3
ooboooobooooboobooooooboooobooooboooooooo
00000000000 MA(2) OO0 0ORandom Walk O White Noise O O
OO0b0DDDOOo0b00OO Model 300 00O0DOOODODOOODOOODOOODO

00 chi2(m2=0)0000 Model 40000 Moment 00 OO0OO0OODO
gbogsob0obOooO0oobobOobobooooooboobooooboonbon
O0000000OModel 1000 Model 300000000000 Abowd
and Card (1989) 00 MA(2)0DOOUOOUOODODODODOODOOOOOO
ooo0opoooOoOoO0O0OO0O0OOOoOoooOoOODODOOOO0OO MAO
gbooooboooooogooboo

0000000000000 0O00000000OAppendix300000
gboooooboooobobooooobooobooboboobooboooo
O000000000000Model 300000000e.0 000000
gbooooboooobobooooboooobobooobooboooon
00000000002/3000 Measurement Error0 000000000
00000000000000000000000 40% 000000000
gboobooboooobooooon

4.5 0O

gboogolooooooobbooboobooboobooooooooon
guooboboooboboooobooobbboooobobooobboon
goboobobpbobbobbooboobooboobooobooboo
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0000000000000 0000000000000000008 Abowd
and Card (1989) 000000000000 DOOO0O0O0OOOOOOOOO
O000oo0o0ooO0o0ooo0o0ooooooooooooooooo
oo0o0booOo0ooooOo0ooo0oooOoOoooOoOoO0booOooOoooon
Oo000oo0o0ooO0o0ooooOo0o0oo0o0oooo0ooooooooon
O0000000000002/30 Measurement Error00000000000
oooooooooooo

000000000000 0000 (1)Bootstrap O 0 OO Weight Matrix
0000(()0000000000000000000O00000O0@)00
O0oo00oooOoo0oOooooUOooDO0oo@oooooooUoUoooo
oooOobooO s&t000O0O0000O0000O0OOOOO000O0OODOO0O0
ooo

5 Appendix 1 (0O0O00000ODO)

000000000000000000000000000000000
000000000000

0ooooooooo

00000000000000010000000000000000

0000000000000000000

0ooooooooo

000000000000000000000000000000000
0000000000000000000000 200000000000
00000000000000000000010000000000000
0000000000000000000000000040000000
00000000000 (1)100000000(2)100000000(3)
000000000000M(1)+000 (2@ x(3)0000000000
0000000000000000000010000000000 2400
0000000000000000000

6 Appendix2 (0000000O0O)

000000000000000 Abowd and Card (1989) 0000 0 O
00000000000000Abowd and Card (1989) 000000000
0000000000000 000000000000000000000
0000000000000000000000000000000000
0000000000000 00000000000

00000000000000000000000000 Ag,00000
00000 Ah, 000
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Agin

Agir

53
Ahiy (53)

Yi

Ahyr

Uy 000000T7TDODO00O0000D0DO0O000DO000bO0000y,; O
O002ro0obo0ooooooooooooooiocoooooooon
ggobbtbdy, OO0 obbbooobbbodtdy 0booobbon
go00oo0oooooooooooooboooooooooooooooo
NOOOO C=(1/N)Y,(»)0000000000000000000
O00o0oooooooooooooobooboooooooooooooo
0000000000000 000000000o0o0 coooooboooo
00000 mOOOOOO0OOOO0OO0OOOO0O0OOOO0O0OOOO0 (D)DD
0000ooooooo2r(2r+1)/20000»mO0000000OOOOO
00000y 00000000000 (0)00o0o0oooooooog my
gooooooooooooonod m:(l/N)zimiDDDDDDDDD
gooooooooooooooooooooooobooo nOoOoboooo
gdobo0o0ooooooo0mOd0o0oOoooooooobooooon

V= () 5 = m) (i = my (54)

0odoodooobooooobobobbbobdooboooooooooo
0oodoboboobooooobobobooooooobnooooo 8suoo
00000000 CO 1rx 170000000 (0)OOOOO 153000
0000000000000 000000 VO 153 x1530000000

O00OAbowd and Card (1989) 000000000000 0OOOOOOO
00000000000 b000Db000o0obOo0doDODddBootstrap
ooooooooooooboovoooooooboooo 3ooooo
0000000000 Altonji and Segal (1996) O Bootstrap 0 O OO OO0
0000000000000 00000OO0Horowitz (1998) O Bootstrap O
gogooooo

goooooooobbbooooo mUuoooooooooooog
odooooooo GMMOODOOODOOODOOOODOOOoOOoOOoOo
gooooooo
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7 Appendix 3 (0O0O0O0O)

000000000000000000000000000000 f(°)
0000D0000000000000

T 55)

0000000000000 0DOO00OOU0DOO0ODOO0n Moment Con-
dition 000000000000 ODODODODOD Moment DO0DOODO
000000220 Amemiya (1974) 000000000000000 Hansen
(1982) O Ogaki (1993)0 GMM O OOO000 00000 O0O00O0O0ODODO

(m— £ (1)) V=" (m = £ (%)) (56)

ubooobooooboboooooboooobooooobooboooaon
go

N (m = f (%) V7 (m— f (1)) (57)
0000000000000 00 Moment 0ODOOO0OOOOODOO NO
0000000b0O0 xOOOOOODOooOOoDbhOooOOoOooOO0O000 Moment
Condition 0000 f(8°) O Jacobian 0 b00000000000000
00000000000 000000Abowd and Card (1989) 000000
dooooooboobobooovioooooooboobboboooog
goobobooboboobooboboobuouboboobobooo
OOo0O0O0O00O00000000000000000oooo0OO0OdAbowd
and Card (1989) 0 0 O O Optimal Weight 000000000000 0OO0O
00 Equal Weighted Minimum Distance (EQWMD) Estimator 0 0 O 0 O
gooobobobooooon

(m— 1 (1)) (m = £ (¢°)) (58)

000%00000000000 600000000 Delta Method O 0O O
000000000000 00000000D0O000 Moment Condition
gbob0locoboooobooboobooooboobooboobooobooobooon
oooooobOo0o0sbO0O0O00ODOODOOOOOOO0ODOOODDOOn
oood

22 Abowd and Card (1989) 0 Moment 000000 GMM OODOOOO00OO00O0O0ODO0O
Optimal Weight 0000000 Hansen (1982) 000 GMM 0000000000000
00oooooo

230 0 O Altonji and Segal (1996) O Horowitz (1996) 00 00000 Bootstrap 000
0000000000000000000000000000000000000000000
00000000000000000000000000000000000 Bootstrap 00
0000000000000000000000000000000
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8 Appendix 4 (Moment Conditions)

00000000000 Moment Conditions 0 O O Second Moments [
Oo0dddoooooooodd Moment OO OO0 O0OO0OOO0OOOOOOQ
0000000000000 0000000000000 Moment Condition
0000000000000 Second Moment 000000000 Moment
Condition 00000000 ODOOOOODOODOO

Model 1: Pure Random Walk

Var (Agi) = UZQ = ag (59)
Var (Ahi) = ox), = 02 (60)
Cov (Agit, hit) = o (61)
Model 2: Pure Transitory_Shock

Var (Agit) = Uig = 20?2 (62)
Var (Ahy) = 0%, = 202 (63)
Cov (Agit, Agir—1) = —0?2 (64)
Cov (Ahys, Ahiy_1) = —02 (65)
Cov (Ahit, Agit) = 20, (66)
Cov (Ahit, Agit—1) = —0ew (67)
Cov (Agit, Ahit—1) = —0cw (68)

Model 3: Mixture of Permanent and Transitory Shock
Var (Agi) = O'QAg =202+ ag (69)
Var (Ahy) = 04, = 202 + 03, (70)
Cov (Agit, Agit—1) = _Ug (71)
Cov (Ahit, Ahit—l) = —O’i (72)
Cov (Ahi, Agit) = 20e + 0 (73)
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Cov (Ahg, Agi—1) = —0ew (74)

Cov (Agit, Ahjt—1) = —0cu (75)

Model 4: Bivariate MA(2)

Var (Agit) = 0k, = [1 + (1 =p1)°+ (o1 —p2)* + P%} o? (76)
Var (Aha) = ok = [L+ (=) + (n —3)* +93] 02 (77)

Cov (Agit, Agir—1) = [— (L= p1) + (1 = p1) (p1 — p2) + p2 (p1 — p2)] 02

(78)
Cov (Agit, Agir—2) = [~ (p1 — p2) + p2 (1 — p1)] o2 (79)
Cov (Agit, Agir—3) = —pa0? (80)
Cov (Ahig, Ahip—1) = [ (1 =m) + (1 —m) (11 — pr2) + 72 (11 —72)] 02
(81)
Cov (Ahig, Ahis—2) = [~ (11 = 72) +72 (1 —=m)] o, (82)
Cov (Ahit, Ahit,;),) = —’}/203) (83)
Cov (Ahiy, Agie) = [L+ (1= p1) (1 = 1) + (o1 — p2) (1 — 72) + p2 (1 = p1)]
(84)
Cov (Agit, Ahit—1) = [= (1 = p1) + (p1 — p2) (1 = 71) + p2 (M1 — 72)] Ocw
(85)
Cov (Agit, Ahit—2) = [= (p1 — p2) + p2 (1 = 71)] 0cw (86)
CO’U (Agita Ahitfg) = —pP20¢w (87)
Cov (Ahit, Agit—1) = [— (1 —=71) + (71 —72) (1 = p1) + 12 (p1 — p2)] 0cw
(88)
Cov (Agit, Ahit—2) = [— (71 —72) + 72 (1 = p1)] 0w (89)
CO’U (Agm Ahitfg) = —Y20cw (90)
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