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and Phillips, 2006 Z%).

olgtellAlE AVAR] BE y = X' B+u, u=mn+vol tste] FD/AIV
¢t FOD/IVE Aefstal o] &5 Aas F432 At GMMe] ¥
Ao HHox FD/AVSH FOD/AVE ZAjtetd 1 ZA3e= FD/AVY
FOD/IVET 4oz 7 o vt

2. FD/IV&t FOD/IVel &gt

2 2doA= FD/IV, FOD/IVe} o5& ZAjtst GMM F4%H& A4
o)g Aoty XYL y=XF+u, u=n+volth X, X,, X; 7} 7t
2 S, A7, WA A sk, &

X, o Z3E). Ak wF
T o] AR IARRS y=y—y, olekaL FejRh X9 %=
2alA AoHr) o] AREE t=2, 719 sl HoHAr) y

& QoA AoJst FODERA, u}zmx]fn' t=2,..,7T—10°] ts}te]

X, B ETHA(ZOZ ARATH = 204 BEEE B X, L% A
48 5 Jrh. 28d FD/AIV AL $4 X2 2°% OLS 3]7]8t]
fitted values X2 79 &, 5= X= OLS 3]7|8te] i}, 443 1<
Epe Aol EPATLE ol Fk

FOD/IVE] W& 4 y= X'g+vel Wale] 1, X, X, 2 X, _,
2 EFUR(Z)R AR = 2014 BEFE B X, L% AT 5

Qirh. 12w FODAV Wi sl xS 2ol diste] OLS 3713}

ol fitted values X= 73 ¥ y= Xl tiste] OLS 3918kl etk
o] F FAWHo| A3l RE HEXUES 747
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Ae FE2 vehlw 22 X (G- X8) =03 X (- X8) =0
$Ith. FD/IVE} FODAVE HH o ZAgtal] dsiie 1Awasae
waagde] F4271 asit 1A= Jge

AXetAL. 2t iellA] o] & toll AA FHikste] Zga Takak BE=x

t=2

So] jo vlalA] Hlolehts TPgstel FRARR FHghe

oftt. o)Al B =D0 ‘e a1, H = (H,/ H)E T FD/AVS}
FOD/IVE HA o=z Adtsl= GMM FAH S

HX (j— XB)+ H, X (j— X3) =
& ARG S A1 GMM FAEEE
+H X X) T (H X g+ HYXY)

X+
olt}. o] FAHS FD-FODe°|z} 3tA FD-FOD¥ 43 FD/AVE:
FOD/IVRHE =t



EXE SRR AT(V)

HoTE n=100, 7=100° 3t 1,0003] w3t A5E SAAIZ
% FD/IV, FOD/IV, FD-FOD % Arellano®} Bond®2] X GMM(full
GMM; E& E7RTES AM) F4S a2 43 < 2-1>9 2t

7 A3} Arellano-Bond full GMMe] Hagko] 71 ATHEA|RE no|
Z7FelA] o] HE2 002 Foj=th). FD/IV, FOD/1V, FD-FOD R+
Aol A9l gk Full GMM F4 7o) E4ito] 7 vk A5 Al 378
ZF FolA FD-FOD9] #4te] 71 2tk a9 gre] & i, FD/IVel H
3t FD-FOD9] &4 °|52 FAIE & ¢ls v Atk

FEolgo] EAg ] Wooldridge(2002; 2010)= FD/IVe] Wz}
Heckman®] 249 H3F WA S Agheich o] o] Hefsk 31
AP oA e oke] W oA Y] Ao =W FD-FODe] WS HES &
TINZIA] oA E et 284 SUE VHE F AdTh 1ER
sgiolgro] EAE well %, FD/IVSF FOD/IVE ZA§AI7]= 3ol o] 1
24 gelst d 7} 9t &3 Arellano-Bond®] full GMMS & =
717F 2hE W) e AEFgS 7HEAARE BAo 24 SA g G840 v
Fou g f8Ao] k. the dolA= o]A7 FODE AME-sh=

G

=
=
MM F4 %2 Heckman®| #¥¥EXAe] Hek wHHhHy At

(¥ 2-1) E=0|2o| 8ig uf n=100, T=10, 1,000%] &t=

a=02 a=0.7
it n XAk St n X4k
FD/IV 0.200 0.337 0.69% 1.324
FOD/IV 0.198 0.406 0.692 1.734
FD-FOD 0.200 0.301 0.697 1.088
full GMM 0.180 0.202 0.625 0475
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a=a_  XI1.5+cy |ty o+ /1—ce>0) (4.2)

FHo|E o]F Hyshr] gomz g =00 RE s> tol] thalo]
= 0otk A47]IA g, SHAL N(0,1) JeWFoIth ¢, =0°]W
wolehe ojHolgtal & = glom, ¢ = 00l HatolEe WA
olgtal & & Urka’t Avet AHHER). ¢ =00]3L ¢, =

=21
ot 0
ol FHM gt e ’i‘%’é‘}ﬂ, ojm Folg2 A3
o

=3

determined)?] 3E+toleo|e}al kAL

ol3toll A= FDAV 2435} full GMM 4 2ke] X2 1,0008] 112
sto] mojdgs AvE Btk FOD/AIVel #aliMs vk Aol A
Ak Ao}

4o o
e
A
tm
R
[\
\V
rr

K
e
o
ng

o] gs] AAY (e, =0, ¢, =0),

A AT N D) E AR-S FD/IV 2 full GMM F4 %9 445 8

e¥att 3]
F 3AUE 2F Q9He 2o Wl Ful GMM 4% o
FA3gel vstel o

e ol HBEAE AHBA), WA UES B
s

(E 2-2) AU3| ANl EEOIE Al A XIZE 0|83

= 2 TS
a=02 a=0.7
Ry n XEAE Bt n X Ak
FD/IV 0.199 0.326 0.698 1.251
full GMM 0.19 0.232 0.681 0.504

F:n=>500, 7=10, ¢; =0, ¢, =0.

3) o)/de] AFolA EHS ) AdgEhs XA o] AP EAME 18
o] Hito] 002 AAF e A4S X EATE S
U AA 2pge] B gl A4S E3A7IE Ao o8 4
(Han and Kim, 2014).
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(F 2-3) oo QMEel T2l Al A NBE 0|8 £

a=0.2 a=0.7
Hat n X< Ak At n X At
FD/IV 0.200 0.658 0.699 3.360
full GMM 0.199 0471 0.674 1.242

F:in=500, T=10, ¢, =0, ¢, =0.5.

The o2 ofstAl <JA4]
Ro)aly Azjolry,
FD/IVe} full GMMollA= ko] S77 #55%] eketh shAIRk
FOD/IV F4#5& Hae] e ZHH Hel7|® gl 2237)(n)E
200022 =S W, FOD/AIV F48%9] 12 o =0.2°14 019022
FAFAIL o =0.700A 06712 FH=]o], no] T7FsPHA AFo] Tha
A BualA] &tk n=50000% F7HAA BYE o =02¢ o
FOD/IV A #o] S o] 3] 01895 FAu o] HAdo] AAHA] &
of ®elt}. ofol] thafr= FFof dggich
U <GE 2-4>°lM B ZAAH, A (42)1A ¢ =05, F Fiolgo]
ottt HA AnF o] &d FAHF

o
£
e
o
g
i)
1o,
2
i
2
o
‘O
Ry
Il
o
ot
fo

=

A #5A 5 BE 7] dgte] #=

= o
= o
H(balanced subset)S THEo] #4935 WHE Uk ol F°
T
Yia=T|EHs ¥ S BE oA BSo] o]Foln
t=1

il 18] & Folshs W 4,

dAstA, 4,=1

(E 2-4) WXl B=0|8 Al M| A2E ol=et 4

a=0.2 a=0.7
B n X w2k B n X4t
FD/IV 0.119 0479 0.419 2.302
full GMM 0.146 0.334 0.580 1413

F:n=500, 7=10, ¢, =0.5, ¢, =0.
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Ak e ofdel fejajo} )
J

[e)
o= =
b AA AR E o] &gk FAHRS o]
oIt} S ¢, = 0°lHBhE o, = 00]8 Hiolgo] B WA F5

Srel SESE #RHTE FREE(A, =19 S A8 74

of ry
Mo 2 & K

= 3] QAR g0 ARE RojFE
t}l. Full GMM<S A|9gk o} 4759 A FAE whelt). Full
GMMe] Z§-ell= mEar)7h 218 o Age] woll &l n=2,0002
ATHn = 2,000914 a=0.7%1 7-5-9]

T A B dFe] @A) BolH, n=2,0007H4 FEA7E
7 A Bgkont FD/IVOlM = o] A FA1=AtHa =0.2< )
T2 0.187). SkellA ofop7|’ AAH, dEoldo] ofsAlRtE S5

> o ol

(E 2-5) Wm0l F2OlE Al FHsfst FEXIRE 088 57

—

a=02 a=0."7
At n X Ak Bt n X At
FD/IV 0.199 0.5%4 0.699 2.204
full GMM 0.192 0410 0.663 0.922

F:n=>500, 7=10, ¢; =0, ¢, =0.
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=500, T

n=

FD/IV
full GMM

=
na




HoH SHN HEDHMM BRI Uy
2. FD/IV £ A| WAIx F=20|g msko| mHA
Wooldridge(2002; 2010)= FEl4 sdol| A Heckman® 294 49

& AREete] Fitold WIS wAstAr g A Fdg AFAkelth
Wooldridget (2.2)X5H 4 1AZREC.24] 1 G35 A AS]

Ay =AX [+ Av (4.3)
FEAS o o7 Avst ABREAS W FiolgS YA o) o]
EEAZ Wb ohee) mael oJsto] Ak S

a=Iwé+e>0) (4.4)
Q71NN wis LT Avst T o= Avs} AT 5 Ak

B[\

E(Aylz,a=1)=E(AXlz, a =1) 8+ p(w'é,) (4.6)

o /\(C)=¢>(c /®(c)olaL, p,= UWQ +T°li}. :LEL—

=4 =
o} A(w's,) ol BT B Ao =N AFS wAgs FAgS P F
rk B2 5= & 4 glon 2] (445 FAste] e 5,5 o] 83l

A= Bet

Mills Ratio)®] 74151\—7} 2} vt E]'—é Fers Ax ¥ gﬂfﬁkﬂ@@ﬂr
ARREET O] Ao agde AR R sto] FAT. AR, v

o] dAE wEt
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Z}zre] toll A 34 (4.4)E Z&2H(probit) ©. & A3k Inverse
Mills Ratio A(w's,) & F4gt} o)1= Ag}t akah
) def A (4.3)9] el \E Frlele] m W FAS s

ol EFWMERAM L9k \E AMSFIL

FEoE EAI7E IS w ol 3] FAYEE IAARE § = 3
S 3F=(Anderson and Hsiao, 1981) ¥l sid3ich o] WhHe &+
7HA HellA BRE EEF 0= o]gstal IYA Kol AA, )& Ths

P RE =T ES ARG %‘C"Jr A, AHEeE @Al AlAID G

Agk 4 sHIMR) S 371412 o]tk

A2 13E 2 (43)S FODER A$slar, 4
gho] EPWMEE A3 Zlolth FODEL (320 Ael=e] Atk y,
X, vE o] FODEolg} & uj, FRolet E=x] A FOD/IVE We] 25
317] 918N E Ub)sh frALE thee] BAIE EEE ook @t

E(v|z7 a=1)=pA(w's) 4.7
A7|NA 2= wE EFSES GoJHAS frosloF gt
oA ES F3l FD/IVEF FOD/IVE Hlals] BA} koAl el wpxkrb<]

FD
= 2 (42)°l wEhA
8 QAo dofutal, ¢ = 009l FEolde] Wet el s

FHo|go]| wAlElT] ¢ =0o| FHo|go] ol
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of WA O dofrht], WeF ¢, =00]iL ¢, = 00]W Fio|Eko] oFs}
A 2oz ol
41804 A3 AR, ERolgo] HOR AojupAL} ofa

SR Qolupr w4 glo] WAl ARE Algels FhTe AR
A Qow FET & ok HRO|Y st Ay Ei %} Fuetng,

WAARD ol QIgh ko] §l7] witolr). 1oy sEioleke] 1
Mo dojupil Al HFo] A, AFwAZS F7shd
dAAQ FEEFE de T US Aem T F Uk ol2T e
FD/IVe] Z-5-elli= EogA%k FOD/IVe] Zg-olli= 5] eh=th 1 o]
Froll HelAl= i o) vpx el tlrH o dgeal, 9-4e Keojid
& S3ke] FRls) wAk

A
F 2-8>2 FEoldo] L A ow

9> FEol"o] okt fAHor dojdt Aotk FD/AV with

IMR'2 ‘FOD/IV with IMR'2 H&nAg -5 F7ks) F47 etk 2

zke] ROl AL 10003 HHE-skL)

As] A Fiolgte] 9ol ol oI} Ay B 9}

a=0.2 a=0.7
At n XAk Bt n X 4t
FD/IV 0.199 0473 0.69 2.047
FOD/IV 0.199 0.545 0.698 2.133
FD/IV with IMR 0.199 0.509 0.69 2.409
FOD/IV with IMR 0.198 0.567 0.6% 2.254

F:1.n=>500, T=10, ¢, =0, ¢, =0.
2.FD/IVSF FOD/IVE AA| AARE o] &3k Zoly ‘with IMR'©] F71¥ A

< A A 3H(Inverse Mills Ratio)E F7ksto]l HEFS w4 219,



HEXE ZEIHM AZ(V)

AAow Fstus IMRES F7kshs 234 & FA47] 2 Wbt
e 40]4. AAR <3 2-8>9] BE FATES Ho|go] 4
spHor dojyt7] miel dudow 49 S AT Atk

= Wooldridgeﬂ ‘FD/IV with IMR-& FD/IVQ} 2ol dAH o7 =4
wojof s, oA 7§_JJrE o5 Kol 28y FOD/IVE FOD
/IV with IMR'& #H3% Ao g Holw =1 o]fi= Usol] Ayd A

<GE 2-10>2 pEoldo] yAF 0w dojit Aol tiste]
= Aitolt}), ¢ =05, ¢, =022 AA3IATE WA giold
°] 7% FD/IVS}F FOD/IV E5 #igfo] EAfsh, AgFu g3l F7fet

S AU Bo = Tt A FD/IV with IMR’&
Agko] WAE o] A@HoT FAHE Aoz weld, whd FOD/AV
with IMR'2 #H&Fo] WA A =th o =022 4= ou Aol
HEEM, o =072 A= HFo] o} BRItk o =050 tigte] F7}
2 AYS R, 1 Fe 0518% Rk otk o =A vk
thoolelgh Fo] Ik o] mpx|uto| A o] FA o R AuE A

a=0.2 a=0.7
At n XAk At n X Ak
FD/IV 0.200 0.658 0.699 3.360
FOD/IV 0.189 0.781 0.667 3112
FD/IV with IMR 0199 0.635 0.699 2.815
FOD/IV with IMR 0.224 0.945 0.708 3.266
F:1.n=500, T=10, ¢, =0, ¢, =0.5.
2.FD/IVe} FOD/IVE A Amg o]&¢ Aeolw, ‘with IMR ] F7te A

< AFuwA g (Inverse Mills Ratio)& F7kete] HEFS wAdeh 319,
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(E 2-10) E=0[2ho| LHEH(17] Tof &0l 2&)el 82

a=0.2 a=0.7
Hat n X Ak Ht n X 2Ak
FD/IV 0.119 0.479 0.419 2.302
FOD/IV 0.091 0.623 0.455 3.093
FD/IV with IMR 0.198 0.556 0.6% 2134
FOD/IV with IMR 0.217 0.794 0.706 3.251

F11.n=400, T=10, ¢, =05, ¢, =0
2.FD/IVS} FOD/IVE AA A5E o]&43 AolH, ‘with IMR'°] F71d A
<& Agw A (Inverse Mills Ratio) 57}t HAGFS AT A9

[e)
- =
AAHE B o glon AR 2 %A edvh FD/IVe] Wit 22 FOD/

olefdt Aol WASh= 4

wel,

= B = vl oJste] 23 HH
a=a_xXHdy_ ,+e >0} (4.8)
A7)0l M QA7) ey, R v, oF FHOITE a =100 y7} #S5H L
a=00°1" y7} F=EA Gl ZE o ko] g =10tk o7F T
=5 y o] AoFa, ol gl v & y 9 FHsh U
a; T y_,oll SEIER, FRoIFE oFsA <A Aol

[

FOD WS 9J8to] ¢, = vm/(m+1) olg} a4,

11.;1{@12 = 1}: U;la{aﬂ =1, a5 = 1}"‘ U.i.u;{am =1, a5 = O} (4.9)

o, 7ol A



EXE ZRIHE AR(V)
Vie= o [Uﬂ - (1/2)(%2 t )]’ v'i'lb: &) (vil - Uiz)

otk 7ol -1& Falolw Eh. o37]olA] F23 Ae v, 0] a9 7
o o]&Egthi= Bloth (4.9)9] Wl thge 2NN Hirs FHsL

'l

E(U.;1|ai2 =1, a3 =Ly, ?Jﬂ) = Elv zla‘aﬂ 1 a3 =1, Y0 ?Jﬂ) = Gy
E(U.;1|ai2 =1, a3 = 0,y,0, ?Jﬂ) = E(Uﬂb‘aﬂ =1, a;3 =0, y;, yztl) = Cvy
(7} 49 5 AR G5 wAa} T Foldl Aol JATt o]
oM ™Enkal 7PASTE) 7NN a,yS Etete] A7,
E(Ui1|ai2 =1, Yips yu) = CQUMP(%; = 1|a,2 1 yv.()?yzl)
+ Clu; [1— P(a 1|a12 Lviorya )]

= C2ui1¢(5yi1)+ Ciu zl[ (5%1)]
= Clu; + (02 — C’l)uﬂé(éyﬂ)

2 Qe (=19 Wy, e EPERE AR, S 0w

E( 11|a’12 1 y[()) Cl ( zl|a12 1 yzO)
+(C2 01) [ 11¢(6yi1)|ai2 :173/7:0]

B(y,, )0l durdow <ke] APPAZS 7HX1, ¢, > ¢ ol2w,
6> 002k IMRS X3AA A gGE A=g o] Follm Fo] ko)
3

o
a=0.2% @ FOD/IV with IMRel] X
Hhgshs Aoz Heldh vl ¢ G,
0814 FalC, = C,=1) LAEHNE AASE forward de-
meaning & & FE Y& Aolth o] Wlo] 7=3Y o= A
oAM= EAZE RS ER A A o] Bx] R
oleo] A (predetermined) ¥ o] & 74-9-ol%= FODE
ARERE WAL AEetA] Fee Hdth ke Awste] T1oolf=

©,

>

>
9

>

o

f
©,
mﬂ N
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FOD7} wehe] #2ofFo] &SR 37} o, B oFe ayy, ay, ...
Sol= oEaly] wolth o] A%, SlolA A AX AL 4
@ 4 gle(EE F4o] ul$ o2l M|l ojEaim, FDe] 4$A
@ el EROES WA Fi irk o)XY FODE o] &g mi
olgr mAgo] AEa| grome Fiolgo] gl A9A% FODS FD

£ Afetol 284S Aastes s AR 5 ]Itk

(Inverse Mills Ratio)& F43t} o2 A&} ab=k
(2) A g o) Ak Alzben] o] Aaagare Amus 9

FHEE T GMM FHE Bk

b1

FD/IVel v]3te] full GMM= “g3st &4 Aas 7Pt o]
2 A1 Wy Aol o]of AR dto] WSETh SRl g full
GMMe| Hgko] Atfaoz T A Fiolgd
Hlsto] full GMMe] #go] o =t

ojetoll A RoJHY AyE ®aght



ENE SRR H(V)

full GMM$] &=+

=
=

o =g

7 A

] <4

]

, oFaHAl £

). FD/IVE full GMM

1

439

i

FD/IVE] =475 2] (44)

o
T

2-11>, <3 2-12>, <& 2-13>

<3t

=

o] Z=A ek Alolo|= o] 7} gt}

Jop-

et full GMME] 7-9- FD/IVE.Th

Hu o A

gl

=]
-

oA full GMMe] #4ke] FD/IV e

1o
—

K

a=0.7

el

~
i

2.950
0.983
3.342
1.060

e

ﬂn_wo

0.698
0.669
0.696

0.665

a=0.2

s

i

0.484

0.326

0515

0.343

e

o

0.199

0.191

0.198

0.189

FD/IV

full GMM

FD/IV with IMR

full GMM with IMR

0.

AA ARE

=10, ¢, =0, ¢, =

:1.n=>500, T

=
T

L
L

2.FD/IVe} FOD/IV
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(E 2-12) E20[Zo| Pl =0l FL(FD/IVE TTHHE ERTS U

a=02 a=0.7
3 i % AL it n XAk
FD/IV 0.200 0.712 0.693 5313
full GMM 0.190 0.451 0.661 1.237
FD/IV with IMR 0.200 0.666 0.699 3450
full GMM with IMR 0.189 0.468 0.663 1.268

F:11.n=500, T=10, ¢, =0, ¢, =0.5.
2.FD/IVS} FOD/IVE AA A5E o]&43 AolH, ‘with IMR'°] 71 A
<& Agw A3 (Inverse Mills Ratio)S F715t0] HeES wA 3 A,

(E 2-13) B20[=o| el A2(FD/IVe] E7H4E BEBE Wwasle] =

psz AlgE)

a=0.2 a=0.7
it n X EAL i nX 2
FD/IV 0.119 0519 0.379 2.668
full GMM 0.166 0.424 0.621 1.256
FD/IV with IMR 0.197 0.601 0.69% 3295
full GMM with IMR 0.191 0.467 0.674 1.173

F:1.n=500, T=10, ¢, =0.5, ¢, =0.
2.FD/IVeF FOD/IVE AAl AR E o]43F ZolH, ‘with IMR'e] F7d A
£ HAgkuw A (Inverse Mills Ratio)e F71ste] HFS WA A,

<IE 2-13>2 mHEolgo] YA o2 ot A= HAFFwAT) §lo]
4 Al \gko] EAIgtE 11 full GMME] 749 FD/IVETE AZFS.
2 913t &2lo] Aol Helt) ol Ao} kAR full GMME] H-2ko]
FD/IVe] 4bRct 2o
<E 2-14>, <FE 2-15>, <F 2-16>< full GMMe] =74
(44)°] SHHGFE ARE3te] BAS Aafolt}. <i 2-14>+ ¢
Holgo] Aot A4 <FE 2-15>+ kA 2 AE el
WA, <3 2-16>2 WD iEo)go] o A
BA el FAg ] telA full GMME] Hao] o] =1

I

v

o
=

o 1>

(A

3

L

=5

2
]

(e}

o ko
fo &

d b

A

il



ED maxz 2208 a(v)

(E 2-14) E2olgo| 3| el AL(FUll GMMe| TTHHE E2US
WaAlo] SRptE AR
a=0.2 a=0.7
BE | pxEy | BE | axi
FD/IV 0.199 0.484 0.698 2950
full GMM 0.191 0.326 0.669 0.988
FD/IV with IMR 0.198 0515 0.69%6 3.342
full GMM with IMR 0.189 0.354 0.662 1.105

F:1.n=500, T=10, ¢, =0, ¢, =0.
2.FD/AIVeE FODAV= AAl A5 o] &3k ZlolH, ‘with IMR'©] 7k 3
< AFu(linverse Mills Ratio)s F7Fstel A& wgd A9, FD/

Iv, full GMM, FD/IV with IMR <3 2-11>% s43%.

(¥ 2-15) E=0[|=0| c1.3P71| QAR Z2(Full GMMe| EFH-E EE22%
Yol ZEIHTE A2
a=0.2 a=0.7
At n X Ak Ayt n X Ak
FD/IV 0.200 0.712 0.693 5313
full GMM 0.190 0.451 0.661 1.237
FD/IV with IMR 0.200 0.666 0.699 3450
full GMM with IMR 0.190 0472 0.661 1.349

F:1.n=500, T=10, ¢, =0, ¢, =0.5.
2.FD/IVe} FOD/IVE AA ARE o]&3F ZolH ‘with IMR' o] F7
2 Agw Y inverse Mills Ratio)S F7lete] HES WA ﬁ%. FD/
IV, full GMM, FD/IV with IMR2 <3} 2-12>¢} Y3k

FD/IVE] #4bw} o 2ok
Fiolete] AARL g, RIS WA A SHHS
&3¢ A9 full GMMe] =782 SUsAl AHEek 4
Bz gitolgo] YA oz HA(17] Ao FTEHRG )T uf, &
Wgae] SYWFE FD/IVE =7Wrel SUshA AR&(m7]
= R ARR)E Al <E 2-13>0] AAE] 9L full
GMM?O| =7 RFE SyUTE ARG 497 <3 2-16>¢ A4 o]
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(¥ 2-16) E=0|2o| LAl A(Full GMMe| 7S 2 UHA

a=0.2 a=0.7
gt n X w4t it n X A
FD/IV 0.119 0519 0.379 2.668
full GMM 0.166 0.424 0.621 1.256
FD/IV with IMR 0.197 0.601 0.69%6 3.29%
full GMM with IMR 0.188 0.461 0.661 1.204

F:1.n=>500, T=10, ¢, =0.5, ¢, =0.
2.FD/IVeF FOD/IVE AA AmE ol&a ZlolH, ‘with IMRe] F7he A
< AFud(linverse Mills Ratio)s F7kste] Has wA e 319, FD/
IV, full GMM, FD/IV with IMR2 <% 2-13>3 543

a=0.29 u, <3F 2-13>°4 ‘full GMM with IMR’¢] %2 0.191,
FEA7] Falr] BARS 046703, <3 2-16>149] H-S 0188, F
FHal7) BAke 04610tk & TR A o] Sy F)rt
Z7ret w] AL of7k AX| 3 B wn|EH Zo] 59tk a=0.7Y
2

~13>0ll4 ‘full GMM with IMR'®] ¥+ 0.674, 32171

12040]e. %, EEHE WHAoIA Ao MPAFE ST F57)
Sk A} Bate] 239 o A
AR A side] -4

ok Full GMMelA IMRZ4] HERS wAsh= 7 9ol 32
o] ERWSE full GMMe] Euissl BAshA ALE3 7



X Z20HM $12(V)

A= B o] F-Eo| FExjo] ).

7o) SHARs ARAlolH, 20055 2011374 Ad(E 47) 2
2 A= ok 17120059l 1615709 AFQA7E B5E 9o,
ARAAE 2715 RS ojgsit) oyl B wkE3 100719 AKY
A= AL 151570 A AL A5 E o] &) A4S A g} A At
1 151570] AFAA 5 528709] AFAAIZE kA 3RS o|ehehH THA]
A T Azl whE SRk = <G 2-17>¢ AAIE o] Q)
o AndA] HFEHH o =10]3, #ZHA| GO o= 00|tk 27]°]
£ 261709 AMAAIZF RS olgdlar, 37]0l= F7hE 1367H(=397-261),
47100l = 7= 13170(=528-397) 9] AFAA17F 225 olggith AFF A7
HES o]l olf= SEAEY AR YN, o= <& 2-18>9

A g th S o2’ 5287 ARRIAl Tl AR S AR

ARAAIE 36870, A AFGAlE 1607]0lth Aol Fioleke] A}
FE FESH 2o} Y] Q01)HH SEALY 4ES HER
A = s Bloltk

TEATE Ao 2agkltp)eld, F8 SHWsE A 224
T A 222 "89] Zagk(regratio)olth. FARTE AR,
A7 874 E(comp), A Al7d 83 Hl(demand), A (relation),5) €]

(E 2-17) AlZtol| g SEA ==

o] 17] 271 37 47 A
4 = 1,515 1,254 1,118 987 4,874
RO 0 261 397 528 1,186
A A 1515 1515 1515 1515 6,060

4) Wc}%‘ A=} - Ak, Alsity ol 19] ghs Fofshar, ‘W, ‘ofsi,

& eitol el G2 Seteler dole ot
e e Lo, “oluks Wolwl 19] ghe oldha, A,
S g, W] FoRFold 09 #he Yolatel drlMsE WE,

L

Ei

L
B - ?g’, T ol 19 ghe Folaha, WE, LHL ), wlg-

o] 09] @ Hojate] tulwgE WHESIT
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(& 2-18) Alztol| e E=0|E ofF

oJ&ko] - 271 37 47) A A
SEAH 163 261 368 792
A9 9% 136 160 39

A A 261 397 528 1,186

ol X EH]E(foreignratio), AIH A F o] H-(performwage), ©]&E(ijik)

< AR 240ls 5N 17] A SRS SHEsE ARS
= T AERgSs udth S5 7] A AR, AGAA,
39 HAFE2 oFstA A oletaL TPgstaL, =R EE, A
T Aol oA E2 WA el 7Pt o el Al A, Al
Froddd, mARA, mx SR Es] o olgkaL IRtk
S51d0M = FdoldS adehA] &5 ul, skt FEARS} vty
P& o] &l gtk 528 FEolES wEe ui, FD/AIVY
=TS RS ] SHUeR ARRE 2ot full GMME]
=SS BEdS o] SHUsR ARgSte] £4% 23S Hla
gt
1. ZE0IEE 12{slIX| 842

A EEolgS a1 sHA 'i%% SHA HERys Fge Bk <k
2-19>9l+= FD/IV ;quu ) T3 REAE (2) vHFdS
A3 Az} xﬂAl wo] Qtk <3 2-17>0AM, 47] 25 50l B34
SHAA = F 9877H01E‘r THser FEAss 47] 25 ZsedA

Z5 Suxiyk BAgAo g mEsitl 41804 A

4
[(Za )E atA] ARSI 5ol 25 Stata 23l A=
t=1

£ ‘bal(=balanced subset)’ e]&t H4=Z A4S}
<HE 2-19>04 FEWSG) 17] A A3Ktp, ) ASFES BW,
FEA g A= 0.18560] 31, Bl ol = 0.2259= B 5%

clg
T YollA fosith =8 SHHE A2 vl&2] 2 1gkIre-

J N'
S~
x

of
o,

Y

2
)

hari

m

bo

%
o
E=h



EXE SRR AT(V)

(% 2-19) E=0|eks 1R 2 FD/IV FEZnt

Itfp () TP F-Eas (2) vl3gsd
Itfp; —4 0.1856 (0.1074) 0.2259 (0.0897)
Iregratio 0.7176 (0.4858) 0.9305 (0.4790)
T 537 AWAR(EAYE Haus] ¥5)EF own, dismissal, foreignratio, per-

formwage, ijik, comp, demand, relation, union®] l&. <FatAl A=A ole} 7t
T8 Iregratio, own, dismissal, ltfp, 9] =7HFE 17] Ao 7S AME3)

3, YA elgl 7HE3k foreignratio, performwage, ijike] E=7HsE 27] A

9 gh& ARERR ZF el ARt e} Aol ZetEo] g FHAH
REQAE AFET BE M BFELARL.

gratio)> T3} FEAR A A= 07176, BlTF oA = 0.93059]

=
fhe ZHaL B 5% ol ol M frelehA] stk 5] 171 A

=9
A, — )& ALF YA MeES B 5% ol WolA

of3hA] 9

SO0 2 <H 2-20>90% full GMM FA%e] (1) v akst F2A1E,
(2) vl dS ARESE Aot A= Tk FE5RIG] 17] d A
F(tfp, )] A dPeet FExE, vrgadela 73
T 5% FoeE HellA folsit). <& 2-19>9] FD/AV 423 r )
O 22 b A gEeate] g o Atk AerA vl 23
(Iregratio) ¥]7F3dS o] &3S w, 1 Fhol] 076252 5% ol
ol A Felet Ayt =EE ek

Y
[

~

(% 2-20) E=0|E2 Mef5HR| gi2 full GMM F8Zzt

Iftp (D) #Fssk Fas ) vl#ged
Itfipy — ¢ 0.1455 (0.0646) 0.1731 (0.0677)
Iregratio 0.3838 (0.3570) 0.7625 (0.4187)
F 37 AYRa(AyE BauskH] &-5)EF own, dismissal, foreignratio, per—

formwage, ijik, comp, demand, relation, union®] U-&. A olg}t 7HF3

Iregratio, own, dismissal, ltfp, <] =7THTE 3 7|%H @49 17] A7
HAAS A8k, WAA o2t 7+43 foreignratio, performwage, ijike] =
THTE 3 715 @A 271 A7A ] AAgE AHEE 7 B ARt
gu|e} Fedto]l x2FE . FHAH RFOAE AMEE. 23 ok i

Fo.x19,

=
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2.

FH

=0|E

o

==

S0 EroJEe st
Wooldridge(2002; 2010) M-S o] 85 RS WA Theo 2 44
Aol AAE full GMME] =T HEE FEI= WAl =

2
S
1%
o
™,
ot
o
nu
(L
2
o~
[\]
i)
°
2
>,
i)

= . = ¥EI=S
WAe) SR A e dy] SRt ) Fa
ot HEguAEgS wE7| siAE wizlvith d719] q, =191 BFAE

ItipE ARtk ghe] EAF-E YERll= al, 0la, SH¥TE 9E3s] 9

70 W4=E(comp, demand, relation, union)9] 17] A 3} gk k34

9491 WM4=E(lregratio, own, dismissal, 1tfp, _ ;)] 171 A 2kAZE W
A~ T

gt} o] W o s gk AFgwA IS F7hek FD/IVE} full GMME]
FRAANI} <F 2-21>0l

<IE 221004 FEWS 17] A BARtp, )] At ZrA
Hl-&2] Zgk(Iregratio)e] A& vlus] HXA}; WA FEHHF] 17]
A AR, )2 FD/IVAlA= 01823, full GMMelA = 0.1719=
FAEAJ F Fh BT 5% frolrE WellA el full GMMe] 7k
o] o ZAl FAFHAANE 1 gho] tiAIZ H]Szsit. <3E 2-19>0fA] H
AREE 74 FD/IVE] ghe 0.22590]a1, <3E 2-20>¢]4 H]
full GMM®] 7+ 017312, full GMMS] 7%
s eFs wel ghe] Hls=sih
&9 2I3k(Iregratio)> FD/IVollA = 1.2594, full GMMell
A 0.80400] EEEH YoM, A= 5%, FAR= 10% 25w WellA
Frolsith oJ7]ol A= full GMMe] 749 oSS udshA] &S ue}
gho] mlszalth <3F 2-21>0A thE SARTES 5% o9 wlellA
frelatA gtk

<E 2-21>9 vH o= imr39F imrd7F B kA &tk

>~
>
op
rot
o
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(F 2-21) FD/IVS 748 E2US YA S2itz A

F

Itfp (1) FD/IV (2) full GMM
Itfp, 4 0.1823 (0.0757) 0.1719 (0.0707)
Iregratio 1.25%4 (0.5193) 0.8040 (0.4222)
imr3 -0.8046 (3.0580) -0.0074 (2.6839)
imr4 3.839%6 (2.98x4) 1.4339 (1.9165)
F 24 1.69 [0.4306] 0.58 [0.7439]

F 37 AYRa(EAyE HaskH] &-5)EF own, dismissal, foreignratio, per—
formwage, ijik, comp, demand, relation, union®] $J2. FD/IV F4HA,
ofslA 9 olgt 2+ Iregratio, own, dismissal, ltfp, ;9] EFHFE 1
7] o] g& ARk, WA elgl 1k foreignratio, performwage, ijik<]
EPHEE 27 A e AREEE Full GMMe FAA, oF8kA 24
olg} 7133} Ilregratio, own, dismissal®] EFHFE A 713E A9 17]
ANA FAGE AHgsta, WAl HFS foreignratio, performwage,
jike] =FHSE A V15E dA9 27 AR Y BARS AHEE 7 B4
A= Azte e} dgde] X3H o] lE. FY2H RFOAE AT 2
b F0x9) F AAL imr3¢% imrd7} 2% FYaA ke A S
AATHZZ ok p-valuedd).

FPaE A A AAE] Aok FD/IVE] 49 F ghol 1.690] a1,
full GMMe] 4% 0582, imr3s} imrd7t 25 $elahd @rhs 7177}
s 714 etk S AlRele WA FiolgR Qg Hge] &
AsHA] et

<GE 2-22>°l5= full GMM] =i s Ao S
= ARgsto] Heke wAg W] FD/AV S} full GMM 78] AlA|
o] Ak HwAFE-S 7] fsiAE wrintet H719] q, =191 #
A5 wdew =e2dl(probit) 3t iU WA SEUTE
A AAZE AAT, IthpE 2HEgE #te] SRS YEhlE al, ot
EYiaE 93] QA& el WM4=E(comp, demand, relation, union)¥}
oFalAl 2128291 WS (Iregratio, own, dismissal)®] 3 715 17] A
M 8] AR, S5 171 A 3AA3Ktp, _ )3 WA Mes
(foreignratio, performwage, ijik)2] A 7158 27] A7kA]2] IAZES
ARERITE <3E 2-22>0llA FE5R] 171 A #AGtp, - )l At
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Itfp (1) FD/IV (2) full GMM
Itfp, 4 0.1615 0.0775) 0.1479 (0.0659)
Iregratio 1.2233 (0.5299) 0.70% (0.4392)
imr3 -04779 (2.9564) 0.3001 (2.6222)
imr4 1.9201 (2.8682) -0.5901 (1.8390)
F 24 049 [0.7817] 0.11 [0.9461]

T3 AYRa(AyE HauskH] &-5)E% own, dismissal, foreignratio, per—
formwage, ijik, comp, demand, relation, union®] A< FD/IV FAH Pl =
oF3lAl LA A ol2t 1528 Iregratio, own, dismissal, ltfp, ;9] E=TH4FE 1
7] o] @& AMgska, WA elg; k3 foreignratio, performwage, ijik<]
ETHRE 27] Aol e ARES Full GMMe] FAWoME oFatA 2jA4 o]
2} 7H3 Iregratio, own, dismissal, ltfp, ;9 =75+ 3 7|15 @49 1
7] A7A FAgE AHgskar, A el 1HEg foreignratio, performwage,
ik =7HeE 3 715E @AY 27 A7AY AAGE AHEE 7F 24

o ARIE RS dede] XgEoO . FHAH BEOAE ALY 2%

ke EFQaM. F AAL imr3¢t imrd7t B o84 fvte AT S

AASHZT o2 pvalued).

Atz vlEe] =agk(regratio) o] AlE Hlulel] BAak FEHHG0] 17
A BAztp, _ ) FD/AVAIA = 01615, full GMMA = 0.1479=

FAEANOH, B 5% FolgE MellA felsitk

<3 2-21>3 <3 2-22>9] full GMME] F52] 17] A Ak

(Itfp, - )= Hlws] B, FE295 W82 0 S full GMMY] =
THFET AA ARG <FE 2-21>00A49] Ak 01719, ¥+
00707% =ZH3aL, Ahlo =7 HeE FEAS A 59
AREEE <GE 2-22>0| A1) AlFgk 01479, A= 0.0659=
Atk

At v&] Z1%k(regratio)®] 7-F, FD/IVeA= 1.2233¢] F
HIJAIL o= 5% o WA frelsieh 1eu full GMMe] 4 -¢-
A2 vl&9] Zagk(regratio)s 5% = WolA Folsk+] &

<3 2-22>9] wpA|9t o= imr39t imrd7t B f-2lekA] itk A
F7HE AAR At AxEe] s, SollM el m A = 5%



HEXE ZEIHM AZ(V)

(¥ 2-23) At vl

Itfp; ¢ Iregratio

T3 FD/IV 0.18%6 (0.1074) 0.7176 (0.4858)
T3 full GMM 0.14% (0.0646) 0.3838 (0.3570)
vl sd FD/IV 0.2259 (0.0897) 0.9305 (0.4790)
H#E9d full GMM 0.1731 (0.0677) 0.7625 (0.4187)
FD/IV with IMR1 0.1823 (0.0757) 1.25%4 (0.5193)
full GMM with IMR1 01719 (0.0707) 0.8040 (0.4222)
full GMM with IMRfull 0.1479 (0.0659) 0.709% (0.4392)
T 8435 2 FaH EFeAY. IMRIS REHS WAAY SHWESE FD/AV

o =S ARESte IMRS #4738 2ol IMRfulle full GMMS] =7

HEE ARESto] IMRS A4S A4,

o5z ol ATANEG F12eix] Eak,

<H 2-23>ol= F&MAe] 17] 4 HAZKI, )3 AT W g =
“12K(Iregratio) o] 71gke] Wlaslo] Qlek of 7oA Eiahs WAl
SHHSE full GMMe] =2 AR ‘full GMM with IMR{ull’ €]
A7t wge] 2agkiregratio)®] AFE 5% Fol5E el fela)
A et} #EeY, MY 9 599 AFRAFS A8 B
A, A 0= full GMMO.R 343 Al%gte] FD/Ve] gkt 2

i EF9AE o Ak
Alod & A2

2 AoM s FEHA HdAts Byl siolg® Q1% W] uy
WSl iske] ARttt EEoldo] fl& w AR FD/IV, FOD/
Ivel v gl o] 55 GMMe = ZAgs WH(FD-FOD)-& full GMMX
o 9 g&Aov AdS AA =<tk FD-FOD] W& FD/ Vi
AgFo] ztow, full GMMET= & &4 olu FD/IVe] Blte] et

Fol'
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84S Adok

Fo|gho] EAE uf, ;Eolgo] U] AZQ A& Al¢JsHd,
slet FatulldS AS-shH AHefo] wAISh ¢4 17]9] Eo|Eo]
A3] oA oA = RAIRE, QAHFT) Fojd o] +7] E ¢t —17]2] U
A Bl RE gdxig(m)irdee) S &83 24 A
Holt), zEuh v ¢4 17]9] FEoJE AR I} 7] Hi= t—17]9 F
S pghol] o)EshH o= Zfoluf o] kAl ofuf = R
(e E D) e} 73ty FEAE(balanced subset) & ©]= Zo] &
AFS FEAE= dAEH] )

t+17]19] mEolEo] t+17], t7], t—1719] FHHT| &= uf
HakS wAsto]of gt ARt o] = HE ARSskE 1A W

A
thai A= Wooldridge(2010)7F Awslar itk #¥olgo] ¢l 750l
AHEE 4 QIIE FOD/IV ] 2, FOD W=7} mleje] &
&I AAT F fle BFS =8k, webA o] HES AASH=
F&-o] E7Fs3sttt webd FD9F FODE A%
sto] E848 Axste UHE ARgo] B7Fsslt

full GMM& 8l w2 o] 7
(e}

o [‘[-!I
o
g
=
Lo

ol
g
o
i3
)
i
D)
&2
rir
<

~

3
O,
ot
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rln
i
-
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EXE SRR AT(V)

(F=) Stata &3 Zu}

. xtset id tt
panel variable: id (unbalanced)
time variable: tt, 1to 4
delta: 1 unit

. // Generate attrition indicators: a and bal(=balanced subset)
. gen reenter( = .
(7798 missing values generated)

. replace reenter0 = 1 if response > f.response
(100 real changes made)

. by id: egen reenter = sum(reenter0)

. replace reenter = . if response=.
(1338 real changes made, 1338 to missing)

. drop reenter0

.gena=.
(7798 missing values generated)

. replace a = response if reenter==
(6060 real changes made)

. replace a = 0 if a=2 | a==3
(1186 real changes made)

. by id: egen suma = sum(a)

. gen bal =1 if suma=
(3850 missing values generated)

. replace bal =0 if a™=. & suma™ =4
(2112 real changes made)

. drop suma
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. tab a tt
| tt
a | 1 2 3 4| Total
0] 0 261 397 528 | 1,18
1] 1,515 1,254 1,118 987 | 4,874
Total | 1,515 1,515 1,515 1,515 | 6,060

. tab response tt if a==

| tt
response | 2 3 4| Total
2| 163 261 363 | 792
3| 98 136 160 | 34
Total | 261 397 528 | 1,186

. // Generate other variables
. rename tfp_valadd_lp_incB_sm 1tfp

. rename valadd_per_imp_In_L valadd
. rename reg ratio_ln lregratio

. gen own = .
(7798 missing values generated)

. replace own = 1 if ownsysteml==1 | ownsystem2==1
(3937 real changes made)

. replace own = 0 if ownsystem3=1 | ownsystemd==1 | ownsystem>==1
(2562 real changes made)

. gen comp = .
(7798 missing values generated)

. replace comp = 1 if competitionl==1 | competition2==1
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(4701 real changes made)

. replace comp = 0 if competition3=1 | competitiond==1 | competitions==1
(1798 real changes made)

. gen demand = .
(7798 missing values generated)

. replace demand = 1 if demandl==1 | demand2=1
(2593 real changes made)

. replace demand = 0 if demand3==1 | demand4==1 | demand5=1
(3906 real changes made)

. gen relation = .
(7798 missing values generated)

. replace relation = 1 if relationd=1 | relation5=1
(4567 real changes made)

. replace relation = 0 if relationl=1 | relation2=1 | relation3=1
(1932 real changes made)

. global y "ltfp"

. global exo "comp demand relation union"

. global pre "lregratio own dismissal"

. global endo "foreignratio performwage 1jik"

. // Without DR

. ivregress 2sls d.$y d.($exo) (d.($pre 1.9y $endo) = 1.($pre) 12.($y $endo)) i.tt if
bal==1, vee(cl id)

note: 1.tt identifies no observations in the sample

note: 2.tt identifies no observations in the sample
note: 4.tt omitted because of collinearity

Instrumental variables (2SLS) regression Number of obs 1972
Wald chi2(12) 9.49
Prob > chi2 = 0.6605
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R-squared =

Root MSE 4.9373

(Std. Err. adjusted for 987 clusters in id)

| Robust
D.1tfp | Coef.  Std. Err. z Pz [95% Conf. Intervall

Iregratio |
DI. | .7176316  .4858031 1.48 0.140  -.2345249  1.669788

DI. | .390938  .4660577 0.84 0.402  -.5225178  1.3043%

|

dismissal |
DI. | -.0007572 .6490916 -0.00 0.999 -1.272953  1.271439

|

1tfp |
[D. | .18%5715  .1074261 1.73  0.084  -.0249797  .3961228

|

foreignratio |
Dl. | 026614 0436253 0.61 0.542 -.06889 1121179

|

per formwage |
DI. | 5.770848 8.764716 0.66 0.510  -11.40768  22.94938

|

ijik |
DI. | -2.381989 8.31474 -0.29 0.775 -18.67838 13.9146

|

comp |
DI. | -.0845175 .1963512 -0.43 0.667 -.4693587  .3003238

|

demand |
DI. | -.3057655 .5977492 -0.51 0.609  -1.477332  .8658015

|

relation |
DI. | -.1718772 5064395 -0.34 0.7%4 -1.16448 8207261

|

union |
DI. | -.636949  .977833 -0.65 0.515 -2.553467  1.279568

|

|
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1] 0 (empty)
2 | 0 (empty)
3 | 1.561369 2.2548 0.69 0.489  -2.857958  5.980695
4 | 0 (omitted)
|
_cons | -.9315941 1.304959 -0.71 0.475  -3.489267  1.626079

Instrumented: D.lregratio D.own D.dismissal LD.1tfp D.foreignratio
D.performwage D.1j1k

Instruments:  D.comp D.demand D.relation D.union 3.tt L.lregratio L.own
L.dismissal L2.1tfp L2.foreignratio L2.performwage L2.1jik

. ivregress 2sls d.$y d.($exo) (d.($pre 1.9y $endo) = 1.($pre) 12.($y $endo)) i.tt,
vee(cl id)

note: 1.tt identifies no observations in the sample

note: 2.tt identifies no observations in the sample

note: 4.tt omitted because of collinearity

Instrumental variables (25LS) regression Number of obs = 2317
Wald chi2(12) = 13.54
Prob > chi2 = 0.3311
R-squared = .
Root MSE = 4.98%4

(Std. Err. adjusted for 1332 clusters in id)

| Robust

D.1tfp | Coef. Std. Err. z Pzl [95% Conf. Interval]

Iregratio |
DI. | 1930452 4789827 1.94 0.052 -.0083368  1.869241

|

om |
DI. | .2484557  .4129464 0.60 0.547  -.5609043  1.057816

|

dismissal |
DI. | -.1062962 .5209792 -0.20 0.838  -1.127397  .9148043

|

1tfp |
ID. | .2258958  .0896727 2.52 0.012 0501405 .4016511

|
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foreignratio
DI. | .0470845 .0514734 0.91 0.360 -.0538016 . 1479706

performwage
.| 5.847677 5.844325 1.00 0.317 -5.606989  17.30234
|
ijik |
DI. | -.2996832 12.05784 -0.02 0.980 -23.93261  23.3334
|
comp |
DI. | -.0296387 .3033503 -0.10 0.922 -.6241944 .b64917
|
demand |
DI. | -.264748 3734318 -0.71 0.481  -1.000588  .4710781
|
ation |
DI. | -.0852416 .40%5735 -0.21 0.834  -.8301511  .7096679
|
nion |
DI. | -.7283657 .9962417 -0.73 0.460 -2.680964  1.224232
|
tt |
1] 0 (empty)
2 | 0 (empty)
3 | 1.687039 1.746654 0.97 0.334 -1.736339  5.110417
4 | 0 (omitted)
|
|

_cons | -.9298828 .9710807 -0.96 0.338  -2.833166  .9734003

Instrumented: D.lregratio D.own D.dismissal LD.1tfp D.foreignratio
D.performvage D.1jik

Instruments:  D.comp D.demand D.relation D.union 3.tt L.lIregratio L.own
L.dismissal L2.1tfp L2.foreignratio L2.performwage L2.1jik

. xtabond $v $exo tdumyl-tdumy4 if bal=1, lags(1) pre($pre) endo($endo) vee(r)
note: tdumyl dropped from div() because of collinearity

note: tdummyl dropped because of collinearity

note: tdummy3 dropped because of collinearity

Arellano-Bond dynamic panel-data estimation Number of obs 1972
Group variable: id Number of groups = 987
Time variable: tt
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Obs per group:  min = 1
avg = 1.997974
max = 2
Number of instruments = 34 Wald chi2(13) = 17.87
Prob > chi2 = 0.1625
One-step results
(Std. Err. adjusted for clustering on id)
| Robust
1tfp | Coef. Std. Err. z Pzl [95% Conf. Interval]
Itfp |
L1. | 145487 0646337 2.25 0.024 0188074 2721666
|
Iregratio | 383825 3570295 1.08  0.282 -.3159%4 1.08359
om | .3137595 2985698 1.05 0.293 -.2714266  .898%45%6
dismissal |  .304619 .3415432  0.890 0.372  -.3647933  .9740313
foreignratio | .0132546  .0239396 0.55 0.580 -.0336662  .0601754
performvage | .7396518 .9221325  0.80 0.422 -1.067695  2.546998
ijik | -2.133165 1.737454 -1.23 0.220 -5.53%513  1.272182
comp | -.0662793 .1104402 -0.60 0.548 =.282738  .1501795
demand | 011265 1815761  0.06 0.951  -.3446176  .3671477
relation | .080375 1740394  0.46 0.644 -.2607359 .421486
union | -.3408238 20263 -1.35 0177 -.835969% 1543218
tdumy2 | -.0824439 187042 -0.44 0.659  -.4490394  .2841516
tdummy4 | -.1803518 .1963568 -0.92 0.358  -.5652041  .2045004
_cons | 2.71249 623912 4.35 0.000 1.489645  3.935335
Instruments for differenced equation
D-type:  L(2/.).1tfp  L(1/.).lregratio  L(1/.).omn  L(1/.).dismissal

L(2/.).foreignratio
1(2/.).performwage L(2/.).1jik
Standard: D.comp D.demand D.relation D.union D.tdumy2 D.tdumy3 D. tdummy4
Instruments for level equation
Standard: _cons

. xtabond $v $exo tdummyl-tdumy4, lags(1) pre($pre) endo($endo) vee(r)

note: tdumy4 dropped from div() because of collinearity

note: tdummyl dropped because of collinearity
note: tdummy2 dropped because of collinearity
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Arellano-Bond dynamic panel-data estimation Number of obs = 2317

Group variable: id Number of groups = 1332
Time variable: tt

Obs per group:  min = 1

avg = 1.739489

max = 2

Number of instruments = 34 Wald chi2(13) = 20.01

Prob > chi2 = 0.0949

(One-step results
(Std. Err. adjusted for clustering on id)

| Robust

1tfp | Coef. Std. Err. z Pzl [95% Conf. Interval]

Itfp |
L1. | .1730985  .0676675 2.5 0.011 0404726 3057244

|
lregratio | .7624961 4186618 1.8 0.069 -.058066  1.583058
om | 2412155  .2835823 0.85 0.3%  -.3145956  .7970266
dismissal | .1317381  .2946444 0.45 0.600  -.445743  .7092306
foreignratio | .0421513 .0315784 1.33 0.182  -.0197412 1040438
performvage | .6014988 9277193 0.65 0.517 -1.216798  2.4197%
ijik | -.7729694  1.946524 -0.40 0.691  -4.588087  3.042148
comp | -.0283009 1197455  -0.24 0.813  -.2629978  .2063959
demand | .0305975  .1650764 0.19 0.853  -.2920462  .3p41412
relation | 1709686  .1659379 1.03 0.303 -.1542637  .4962009
wnion | -.3234634 .2422687 -1.34 0.182  -.7983013  .1513744
tdumy3 | 1407281 1922509 0.73 0.464  -.2360767 5175328
tdumy4 | -.0058008  .130M48 -0.04 0.965 -.2616702  .2500686
_cons | 2.10403  .7938431 2.6 0.008 DA81261 3.659934

Instruments for differenced equation
@D-type:  L(2/.).1tfp  L(1/.).lregratio  L(1/.).omm  L(1/.).dismissal
L(2/.).foreignratio
L(2/.).performwage L(2/.).1jik
Standard: D.comp D.demand D.relation D.union D.tdumyl D.tdumy2 D. tdummy3
Instruments for level equation
Standard: _cons

. // Vith IMR(using FD/IV)
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.genal=1

. replace al = 0 if d.$y=.
(3732 real changes made)

. forv t=3/4 {
2. qui probit al 1.($exo $pre) 12.($y $endo) if 1.a=1 & tt="t'
3. gemaimr't' =0

4.  capture drop xb

5. predict xb if tt="t", xb

6. replace a_imr't' = (normalden(xb)/normal (xb))*al if tt="t'
7.}
6514 missing values generated)

1886 real changes made, 770 to missing)
6466 missing values generated)

2063 real changes made, 862 to missing)

o~~~ —~

. capture drop xb

. ivregress 2sls d.$v d.($exo) (d.($pre 1.9y $endo) = 1.($pre) 12.($y $endo)) a_imr*
i.tt, vee(cl id)

note: 1.tt identifies no observations in the sample

note: 2.tt identifies no observations in the sample

note: 4.tt omitted because of collinearity

Instrumental variables (29LS) regression Number of obs = 2317
Wald chi2(14) = 17.67
Prob > chi2 = 0.2221
R-squared = .
Root MSE = 4.2802

(Std. Err. adjusted for 1332 clusters in id)

| Robust
D.1tfp | Coef.  Std. Err. z Pz [95% Conf. Intervall

Iregratio |
DI. | 1.259417 .5192626 2.43 0.015 2416812 2.277153

|

om |
DI. |  .4839533  .4263586 1.14 0.256 -.3516941  1.319601
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|
dismissal |
DI. | .0716282  .418449 0.17 0.864  -.748168  .8917732

|
tp |
LD | V182342 0757244 2.41 0.016 0339249 .3307592

|
foreignratio
DI. | .0256932 .0447259 0.57  0.566 -.061968  .113345

performwage

1 2.725833  2.865516 0.9 0.341 -2.800476  8.342142

|

ijik |
DI. | 3.123014 9.193425 0.3 0.7%4 -14.8%77 21.1418

|

comp |
DI. | .04918 .2514947 0.22 0.827 -.4330024  .5478385

|

demand |
DI. | -.0946781 .2288658  —0.41 0.679  -.5432469  .3538907

|

ation |
DI. | .1380667 .2468427 0.56 0.573  -.3448362 6227695

|

wnion |
DI. | -.2578444 5778644  -0.45 0.655  -1.390438 874749

|

aimr3 | -.8045888 3.05799%  -0.26 0.792 -6.798151  5.188074
a_imrd | 3.839389 2.983375 1.29 0.198  -2.011638  9.690816

|
t |
| 0 (empty)
| 0 (empty)
| 2.10983  1.709419 1.23 0.217  -1.240568  5.460229
| 0 (omitted)
|
|

= o DO =

_cons -1.44277  1.146059  -1.26 0.208  -3.680985 8044451

Instrumented: D.lregratio D.own D.dismissal LD.l1tfp D.foreignratio
D.performyage D.1jik
Instruments:  D.comp D.demand D.relation D.union a_imr3 a_imr4 3.tt
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L.1lregratio L.own L.dismissal L2.1tfp L2.foreignratio
L2.performyage L2.1j1k

. test a_imr3 a_imr4

(1) aim3=0
(2) aimrd=0

chi2( 2) = 1.69
Prob > chi2 = 0.4306

. xtabond $y $exo tdunmyl-tdummy4, lags(1) pre($pre) endo($endo) diffvars(a_imr*) vee(r)
nocons

note: tdumyl dropped from div() because of collinearity

note: tdummyl dropped because of collinearity

Arellano-Bond dynamic panel-data estimation Number of obs = 2317

Group variable: id Number of groups = 1332
Time variable: tt

(Obs per group:  min = 1

avg = 1.739489

max = 2

Number of instruments = 35 Wald chi2(13) = 17.68

Prob > chi2 = 0.1701

(One-step results
(Std. Err. adjusted for clustering on id)

| Robust
1tfp | Coef. Std. Err. z Pzl [95% Conf. Intervall

Itfp |
L1. | .1718582  .0706841 2.43 0.015 0333198 .3103965

|
lregratio | .8039805  .4222387 1.90 0.057  -.0235872  1.631558
om | 2080362 .2978231 1.00 0.317 -.2806864  .8817589
dismissal | .1479501 2957438 0.50 0.617 -.431697 7275973
foreignratio | .0352369  .0357975 0.98 0.325 -.0349249  .1053987
performvage | 7088859 9440899 0.75 0.463  -1.141496  2.559268
ijik | -1.008006  1.88238 -0.54 0.592  -4.698303  2.680492
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comp | -.0261907 1215206 -0.22 0.829  -.2643665  .2119852
demand | .0045513  .1628204 0.03 0.978  -.3145708  .3236734
relation | .1663938 .1667759 1.00 0.318 -.1604809 4932686
wnion | -.349445 2451001  -1.43 0.164  -.8298501  .1309601
tdumy2 | .3356642 5898725 0.57 0.569  -.8204647  1.491793
tdumy3 | .4663034  .467222 1.00 0.318  -.4494348  1.382042
tdummy4 | 0 (omitted)
a_imr3 | -.0074246 2.683923  -0.00 0.998  -5.267817  5.252963
a_imrd | 1.433892 1.916497 0.75 0.44  -2.322374  5.190158

Instruments for differenced equation
@D-type:  L2/.).1tfp  L(1/.).lregratio  L(1/.).omm  L(1/.).dismissal
L(2/.).foreignratio
L(2/.).performwage L(2/.).1jik
Standard: D.comp D.demand D.relation D.union D.tdummy2 D.tdummy3 D.tdumy4
a_imr3 a_imrd

. test a_imr3 a_imr4

(1) aim3=0
(2) aimd=0

chi2( 2)= 0.3
Prob > chi2 = 0.7489
. // Vith DR(using full G
. qui probit al 1.($exo $pre) 12.($y $endo) if 1.a==1 & tt=
. gen b_imr3 =0

. predict xb 1f tt==3, xb
(6514 missing values generated)

. replace b_imr3 = (normalden(xb)/normal (xb))*al if tt=3
(1886 real changes made, 770 to missing)

. capture drop xb

. qui probit al 1.($exo $pre) 12.($exo $pre $y $endo) 13.($y $endo) if 1.2=1 & tt=
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. gen b_imr4d =0

. predict xb if tt==4, xb
(6682 missing values generated)

. replace b_imr4 = (normalden(xb)/normal(xb))*al if tt==
(2063 real changes made, 1078 to missing)

. capture drop xb

. ivregress 2sls d.$v d.($exo) (d.($pre 1.9y $endo) = 1.($pre) 12.($y $endo)) b_imr
i.tt, vee(cl id)

note: 1.tt identifies no observations in the sample

note: 2.tt identifies no observations in the sample

note: 4.tt omitted because of collinearity

Instrumental variables (25LS) regression Number of obs = 2101
Wald chi2(14) = 16.03
Prob > chi2 = 0.3115
R-squared = .
Root MSE = 4.1514

(Std. Err. adjusted for 1116 clusters in id)

| Robust
D.1tfp | Coef. Std. Err. z Pzl [95% Conf. Intervall

Iregratio |
DI. | 1.223348 .5297515 2.31 0.021 18504 2.261642
|

om |
DI. | .4748458 4248676 1.12 0.264 -.3H78794  1.307571
|
dismissal
DI. | .0900399 .4564106 0.20 0.844  -.8045084  .9345882
|
1tfp |

ID. | .1614598  .0774832 2.08  0.037 .0095955 .3133241
|
foreignratio
DI. | .0334019 .0466166 0.72 0.474  -.0579649 1247687
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per formwage |
DI. | 3.414525  3.425043 1.00 0.319 -3.298436  10.12749

|

ijik |
DI. | -1.172768 8.736939 -0.13 0.893  -18.29685  15.95132

|

comp |
DI. | -.1102863 .2247703 -0.49 0.624 -.500828  .3302553

|

demand |
DI. | -.1144727 2772644 -0.41 0.680 -.6579009  .4289555

|

relation |
DI. | -.0218888 .2849124  -0.08 0.939  -.5803069  .5365293

|

wnion |
DI. | -.4159559 .6188205 -0.67 0.501  -1.628822  .7969101

|

b_imr3 | -.4778838 2.956433  -0.16 0.872  -6.272392  5.316614
boimr4 | 1.920129  2.86821  0.67 0.503  -3.70146  7.541718

|
t ]
| 0 (empty)
| 0 (empty)
| 1.511401 1.661396 0.91 0.363 -1.744876  4.767678
|
|
|

= o DO =

0 (omitted)

-1.008477  1.143223  -0.88 0.378  -3.249154  1.232199

_cons

Instrumented: D.lregratio D.own D.dismissal LD.1tfp D.foreignratio
D.performwage D.1jik

Instruments:  D.comp D.demand D.relation D.union b_imr3 b_imr4 3.tt
L.1regratio L.own L.dismissal L2.1tfp L2.foreignratio
L2.performwage L2.1j1k

. test b_imr3 b_imr4

(1 bimrd3=0
(2) bimrd=0
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chi2( 2) = 0.49
Prob > chi2 = 0.7817

. xtabond $y $exo tdumyl-tdumy4, lags(1) pre($pre) endo($endo) diffvars(b_imr*) vee(r)
nocons

note: tdumyl dropped from div() because of collinearity

note: tdummyl dropped because of collinearity

Arellano-Bond dynamic panel-data estimation Number of obs = 2101

Group variable: id Number of groups = 1116
Time variable: tt

Obs per group:  min = 1

avg = 1.832616

max = 2

Number of instruments = 35 Wald chi2(13) = 14.31

Prob > chi2 = 0.3%2%

One-step results
(Std. Err. adjusted for clustering on id)

| Robust
Itfp | Coef.  Std. Frr. 7z Pz [95% Conf. Interval]

1tfp |
L1. | .1478972  .065919% 2.24  0.025 0186974 2770969

|
Iregratio | .7096442 4391729 1.62 0.106 -.1511188  1.570407
o | 2184929 3081945 0.71 0.478  -.3859573  .8225431
dismissal | .1283182 .3228336 0.40 0.691 -.504424 7610604
foreignratio | 036724 0352153 1.01 0.310 -.0332967  .1047447
performvage | 1.081453  .8048113 1.21  0.227  -.6723446  2.835251
ijik | -.9340839  1.80534 -0.52 0.605  -4.472485  2.604317
comp | -.08487%4 1177296  -0.72 0.471  -.3156212 1458704
demand | .0152972  .1764819 0.09 0.931 -.3306009  .3611953
relation | .0901066 .1791542 0.50 0.615  -.2610292  .4412424
wion | -.2057004 .2414729  -1.22 0.221  -.7689835  .1775727

tdumy2 | 0 (omitted)

tdumy3 | .1350852 .03392 0.25 0.800 -.9113787  1.181549
tdumy4 | .0018101  .603746 0.00 0.998 -1.18151  1.185131
b_imr3 | .3001371  2.622226 0.11 0.909 -4.839332  5.439606
boimrd | -.5901189 1.839042 -0.32 0.748  —4.194575  3.014337
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Instruments for differenced equation
@D-type:  L(2/.).1tfp  L(1/.).lregratio  L(1/.).omm  L(1/.).dismissal
L(2/.).foreignratio
L(2/.).performwage L(2/.).1jik
Standard: D.comp D.demand D.relation D.union D.tdummy2 D.tdummy3 D.tdummy4
b_imr3 b_imr4

. test b_imr3 b_imrd

(1 bimrd3=0
(2) biimrd=0

chi2( 2)= 0.1
Prob > chi2 = 0.9461
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2L SRS et
Y=rv,+nX+vZ+e, e~ (0, 0?) (4)
918l A @] 2ol f(YIX, Z)oll vigh Fad Ldoletal Jrpd
3¢l 7HAell oA
FYIX, Z, 6=1)=f(YIX, 2)
ol AyatAl ¥ olHd A f(VIX, Z, 6=1)°] F4 AH-H= CC

IS (4)9] BFAFAE A AT AT olDA A (v,
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< o]gstolof staL o5 e E(Z1X)E ARYA Z Aol ¥o
FowA A (Do Ag F4A5 dojulitt. o5 Aejshd vt 2tk
1. Specify E(Y1X, Z)=~v,+ 1 X+77Z
2. Use the CC method to estimate ~

3w, s, {y;=m(Ylz;, z;,;7)}(1, z;, z,)=0.

€S

3. Use the full data to estimate E(Z|X)= a,+ a;X.
4. The final estimate for E(Y]X) is

E(YIX)= 7, X+ plagt 0y X)
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Bo= Yo V200
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tstrap)olt} Ao Z(jack-knife) & resampling WHS AREshH =



H3Y ParadataE 018% £8E Itz AAEY Wl

Aolrk. wet glele] WA o8 Y 2APL AMESlTA} i

ol olw a= (ay, a;) 1L 7= (v9, Y1» 7o) O FAECE Wb
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» Outcome model

Yi— g, T Ozt Bz te, e~ N(0,1)
where (8,, 8y, By) = (1, 0.6, 0.5), x;; ~ Gamma(1,2) and
Ty ~ Bernoulli(0.8)

* Paradata model
2, = 1.2y, +u, u~ N(0,1)
* Response model

8, ~ Bernoulli ()
where logit(m;) = ¢+ ¢ @1, + ¢yz; and (¢y, ¢ ¢,) = (1,0.5,—0.4).

(Response rate is 66%).

o] RYP oz n=200% A=E B=2,000¥ wHgajr SHH O
WAAZIAL 2 AEr o) ] 7] FA RS ARkl

1. ¥ CC W¥

2. PS1:MAR< 7Hg3% 43 7l =4

3. PS2: Paradatas AFE-3F - 7] 24H
PE=1X, 2)& EX2 Y 3HARIS

4. Ak A mE IHE

ol gt AlEH oS Fall 7k ] +H 7H==(Monte Carlo) 3
3 TFE AXE AMBIG AL oS <3E 3-1>0 7]&E8kdth <3E 3-1>
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(Z 3-1) Monte Carlo bias and standard error of 3

Parameter Estimator Bias SE.
Bo CcC 0.17 0.209
PS1 0.17 0.211

PS2 0.01 0.223

New 0.00 0.194

B cc -0.02 0.042
PS1 -0.02 0.042

PS2 0.00 0.044

New 0.00 0.039

Bs cC 0.02 0214
PS1 0.02 0.215

PS2 0.00 0.235

New 0.00 0.199

1 CCx Complete case estimator, PS12 Propensity score adjusted estimator
(MAR), PS2+ Propensity score adjusted estimator using paradata, New

proposed methodZ 27| g}

o A%E Felsha hest gk
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of7]o| A &3t 25 = ARFA| sld2=AKWorkplace Panel Survey :
WPS) #bzolth o] ki haiesd 7ol A 1,7000 7 ARIAIE o
o= 200597 Adviet Ak a8 B A @8 QAR A
g g A Fal, AR SOl tig 8-S 2Eskar Qo

A AEe ARA dzabe] IR AR A giEl] 22HWPS,
2007), 3xHWPS, 2009)¢} 4xHWPS, 2011) dlo]EE pooled(N=6,460) 3}
of FAIHT) 72 BARYE FEAR(Y)E 199 wEY, 5799
(X)= AFAA PRt Ao FAsITE & Ao 2o
o= FEE mIAA] AR AW SgolRollE JEFE PX|=

5 B3l E(YIX) 9 Qg

e Ir

2
roE A A

e | M| ag | e | e | 07

- 781 35 67 2% 109 1,067

2007 el 233 43 33 13 226 548
SHE(%) 77.0 66.4 67.0 65.8 32.5 66.1

S 659 82 51 23 115 930

2009 & 335 46 49 15 220 685
SHE%) 65.0 64.1 51.0 60.5 34.3 576

- 634 32 52 21 103 892

2011 el 330 46 48 17 232 723
SHE%) 62.5 64.1 52.0 55.3 30.7 55.2

S 2,074 249 170 69 327 2,889
Pooled | &% 968 135 130 45 678 1,956
SHE%) 63.2 64.8 96.7 60.5 32.5 596
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CcC PS1 PS2 New

A% ﬁ A% jjj A% jfﬁ A% ﬁ
A3t 5468 | 0.059 | 5487 | 0.062 | 5462 | 0.062 | 5629 | 0.050
100~29921 ©]s} 0151 ] 0.048 | 0139 0.048 | 0.162 | 0.047 | 0.152 | 0.049
300~499¢1 o]s} 0458 | 0.051 | 0403 | 0.052 | 0418 0.052 | 0.440 | 0.0561
50081 o]+ 05881 0.096 | 05221 0.056 | 0510 0.06 | 0571 | 0.061
33 0380 0076 | 0.369| 0.083 | 0.369| 0.083 | 0421 | 0.074
%, A5, 5 02571 0072 | 0254 0076 | 0259 0.076 | 0.326| 0.058
A7), Az} A 0.008 ] 0079 | 0.015| 0.081 | 0.034| 0.081 | 0.079| 0.064
A4S 0178 0091 | 0157] 0093 | 0176 | 0.094 | 0.166 | 0.099
A H] 2~ 03421 0078 | 0359 0.083 | 0.383| 0.084 | 0.353 | 0.070
54 -1.284| 0.080 | -1.274 | 0.085 |-1.258 | 0.034 |-1.300| 0.082
ZA4 00931 0141 | 0104 | 0143 | 0159 0135 | 0.066 | 0.151
FE5HTY 1.178 | 0.117 | 1178 0.114 | 1.252| 0.113 | 1.268 | 0.104
AR A H] 2= -1.224| 0.078 | -1.175| 0.079 | -1.185| 0.078 | -1.168| 0.084

Ab3 A H| 2= -0.881 | 0.084 | -0.853 | 0.076 | -0.874 | 0.075 | -0.889| 0.071
A7), 7k, FEARY | 2169 | 0159 | 2152 | 0178 | 2162 0179 | 2171 | 0.071

(T3 3-1) 2 LS| FE Zool|l mE log(12g =) 23

4 5 6 7 8
X
HA=E cC
PS1 Ps2
NEW

F:1) kernel 34 gaussians AHE
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