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(partial identification of econometric models)> 7|
% wao] Ao sjol A Ao Wil HEHoant AU 4o ougit o
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79
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1. H2

A AA S g o] HE AlH(partial identification of econometric models)> A &F
o] Aof sto A HE o] Hx(parameter)7t FtA ozl AHEE S o]
gk AeAQl 2y Aldof wRk S 2| BTt B Y fH(parameter space)
ofl A g H(single point) o= A AU Z1FA] b2 A= F5E o] gk 1
21} Charles ManskiZ} A%=3Fo] “12] %A E[Manski(2003, 2007)]oll 4] HTiAdE 5
2 2] o] Bo A mavt mA Yake] < B EAestrict subsen)o] E)i= 790
£ $47 AHE AL & ASS 2o] AT thAl B, A ZFolA A9

7§

AN
%o] AR == %xln]—% ]:—] /ﬂg]?‘ﬂ-

¢

o

mi o o

2~ olrlw
= d= = T i 2 T AR
o} of@ FE A W E] 9JA-S Manski(2003, p. 1)e THeT} 2L WA

hu
>
1

“AlFAd A 7] FH2I(The Law of Decreasing Credibility): =29 A2 FA =& 7}
A o] 7y o what 7FASHCH(The credibility of inference decreases with the strength of the

”

assumptions maintained.)

(1) & AL ARATAT] A2 o] Rol4 Ao AUATAT 2ol GA= AT,
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b o W, A 1 AR AFSHe JReoRE o) 9
Aol /b5 A9k Wk wek A% 2y
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FHolgta & 4= ok A P ES A= 7HEES AA F 7t
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ol
-

1o

i
oo
M oox f

~

ofN 2
4

fu

R
ek
2

£ fr & o

1o qn

ot
A

o SARE 249 Molg sl AbE Sl Atk FAE 55
(functional form)u B320f 3t 7} (distributional assumption)
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A Egol WX ghth ol 9o o] A4o] it BBEE Pgo] Anht
2ol QS TN EAE S5 UF BA| BAlolth. BE A WHEL old 4
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(parameter)— .39}
of maje] mAvh geka shak o3 BE vE VOR'] Hatel, 97k el 7]
[0'(), 0" (1ol &7eharl 7Hgskat. 2efi gl gk 4 <

<= T o] ol

18

(identification region)

(I.D ©,= N,y [0'(), 6" ()] = [sup, 0'(v), inf, 6" (V)]

0.

o2 gt W ¥ Q(intersection bounds)= TFFSH AleF ZAA|S BFPE
1 = Manski(2003, 2007)0)| 4] o] o} &
A% ke o YE s 2
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AL S R A A B P AW LR Tamer2010)8 F£5]
e}

B mo Ay A7) 2uE estel ABHOR 2Ask AEA oM, the
Ze xR o|olA Stk 24 AASE A% el HE AR o83t ALY
£2 AR Hopus BRs 2743 Flolth 3ol AT AY ARSI M AT
B, RE AR EAe Al golo] Bk 22 P 274 Zolth npHuo
4go] AEOR B =R ubre Aot

Al
=

o
o
2
_l_4

M= A

_!°1’

%_
223 A7lstaiAl stk £3], Blundell, Gosling, Ichimura, and Megh1r(2007)94 Al
% =4 AkE e} Ciliberto and Tamer(2009)2] A5 4] Atgl|of] a4 ApAE] 70
Aolth. AA7HA = =2 &-& v AAE 53] s @ ATt Abd 22 oA it
2]
o

it

ol 7Hg gol S8= AT o] o v A= o A& kol HisiM = ZF

2.1. Blundell, Gosling, Ichimura, and Meghir(2007)2| AS EA1 Atz
U 72 W= eE A Hol dE= A F stuolth 53] sk o)
L o] w2 de AAke] st fAolur e A Wol A 9] =5 (within-group
inequality)®] HS}E £AI5k= Aot o&et Ao lojA oL &4 F shrt
QLo g Ao A o] Zhofof gt Al8l(selection into work) E£AIE o1EAl L3k
e Aotk FAAo® HalA Tilo] kg AlRe] Hojstiipe] 242 o=
(randomly) A4 == Zlo] oz} 7iqle] Aefof It Zo|Bz kg Ao] A7l
I g F27F sAll HE Ffolls da 2] HekE 245k 44 otk i
o] =g AlFol rolsh= WY He S AAshe 2919 BA telA Al
&

e £Yska o]= ® 39| A (identification)S EAI5}7]7}

O

o= T d } ‘:_:_-]IH 70 yal
&R o). o]of st et S 2 A Blundell, Gosling, Ichimura, and Meghir(2007)+=

3 A S olgelo] ARoINS) 91 & wskel dhalA ATt
Blundell, Gosling, Ichimura, and Meghir(2007)9] »&-& AwsiH t}S3} 2ot
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ARRSS0S A, A9, B8 2 Folth £9
Wols 19 ghe AT A gk wel 09 g
Q 3L SF4>(conditional

-1?1_
H 9](selection bias)2]

A ol

Fw|x) # Fw|x, E=1)
th WelA, AT B S 2 YRS RAR 1A BE Gok B389
o AR A B gt Aol B4 9H=th Manski2003, 2007)9] 3 4

Fw|x)=Fw|x, E=1)PKx)+ F(w|x, E=0)[1 -P(x)]

91 AoA] P) = Pr(W = 1| X=x), & X=xE ol 92 1] A4 183

2% B EUh Fv| 07k Aol o€ ol Flw|x, E= 07} BEEE
ARES FAAE A Ado] 7bssha 9] Wloleh. AT 4 Gl Fiw|x. E
—0)7} EHgolnE AL

< Fw|x, E=0)<1

, Manski(2003, 2007)2] Z o} 7S H{(worst-case bounds)

(2.1) Fw|x, E=1)Px) < F(w|x) < F(w|x, E=1)P(x) + [1 - P(x)]

s
i
5
2
e}
rii‘
:L
=
o
o
=
&
m
\l
-111
S
do
P

ofd 21 QFe] 2AR A

(conditional quantiles)= H}LoJ A F&3HH o} /51134- Zct

(22) Oz]x) = Oy (r|x) < Oz |x)
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AZIA, Opip(r] )= B AFY 248 B8 551, 0/(clx) = w'e O] x)

=t 242 e o] A2 Mt shEel
t=F(w, |x, E=1)P(x) and t = F(w, | x, E=1)P(x) + [1 — P(x)]

gle] 4] QDA B 4 9ol AWk 248 AuEle F7o] FolHith thAl @
o, W2 7HelEo]l L&Hol & wolvk Manski(2003, 2007)9] 2 of ¢ H
(worst-case bounds)= G835 ARE = 4 Q.

Blundell, Gosling, Ichimura, and Meghir(2007)+= g=r A5E ©|&3] E43 =0
St 2E EOl SO 8ROl T4 Yok A QoI T 4 0DRE
2 QIRE Y ARpol|l tisiA 83 AkE 2 4= (IRleh ol" ZAIE S5
¢J3ll A, Blundell, Gosling, Ichimura, and Meghir(2007)+= Manski(2003, 2007)2] Z]ot
7% ¥ 9] (worst-case bounds)ol| AA|S o] 2L 7|HtO 2 A F7}F Q] 7HAS Bt
o W9} EolELAE Wy,

71s8F 2712191 718 9] o 2 4], Blundell, Gosling, Ichimura, and Meghir(2007)
L 5185 xJ¥(stochastic dominance) 714 TesHTh BAHS A o] o] w
2w, 7219 w=FAjAo A L] Zofo] gE A e(selection into work)o] U (positive)
o] BAE 7}k & 4= Qi AR o7 Wl TLEo] 9 ZEzlE0] o
Hiz7F 38E o] QA X T2 dF BEE 1A} FEH O 2 X|H|(first-order
stocahstic dominance)$tchal 7}A5l= Aot} Ao 2 HHsH, HE xQF wol of

a4, ool At
(2.3) Fw|x, E=1) < F(w|x, E=0)

4] 23)9] 271431 714 Stol A W7t The Ao o Foprt,
(2.4) Fw|x,E=1) < Fw|x) < Fw|x, E=1)P(x) + [1 — P(x)]

A1 2.3 A 2.4)E vud] 2, & Hel(lower bound)7} F(w | x, E = 1)P(x)°l 4]
ES

Fw|x, E=1DE A A& 21
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oye] AlE|(positive selection)o] B ZRAE7 G4t §aF 7140l od 4 9
t}. thE o &4 Manski(2003, 2007)& H}E S & 3}4], Blundell, Gosling, Ichimura,
and Meghir(2007)= A| 2] ZZ(exclusion restriction)o|l &2 SEZA hxA
(stochastic monotonicity)S 734 HQS Zo|7|x sttt WA, A9 2HL o] &
S 271ekAE X =2 FolA S 1) R W@t 21 QRN 27

- =olekal 7HgshA thA] Tl HE x, wel zof thaljA] thEo] A etk

(2.5) Fwl|x,z)=F(w]|x)

F(w|x) =max {F(w|x,z, E=1) P(x, z)}
=1
F(w|x)=min {F(w|x,z, E=1) P(x,z) + [1 — P(x, 2)]}

o714, P(x,2) = Pr(W =1 | X=x, Z=2)0|c). T2 thgat 2:& A2 W$)7} Fof
Ak,

(2.6) Fw|x)<Fwl|x) £ F,(w|x)
Al 2.6)= Fojzl A Wl o A9 2AE WSSt WeE AT Al
A 27178 o k= Zlolth whebA £ H A3tE THio R A, e 205 #27t
zo|| wef @A o 2 Fo]ET(stochastic montonicity)il 7| & 4= Qtt Ao

2 #38sHH, X5 x, w, z, 2 (z < Z2)o) tisiA cF2o] AHgct

2.7) Fw|x,2) < Fwlx,2)

o 74 Sol A, Z=z) el Thea 2 A Wlsk Folaic,
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(2.8) Fwlx,z) < Fw|x,z) < F(wlx,z)
7] A,

F(wlx,z):=max {F(w|x,z, E=1)P(x, z)}

z2>z

Fw|x,z) = ann; {Fw|x,z, E=1)P(x,z) + [1 — P(x, 2)]}

oIt} Ale] 2ol SHEH thr F1HS 2 A WsE Fab] SlsHE 2
H4=0] =o0] QL E ) Blundell, Gosling, Ichimura, and Meghir(2007)2] 1o} A
= H|ZE 52| 423 AT (out-of-work welfare benefit income)S ZH4=2 ©]-8-31%]
t}. Blundell, Gosling, Ichimura, and Meghir(2007)2] &1+ Z¥}o] w2 w12 =
A E dF2)S A9 2S5 S5 gette 34 23S 98 i, getE
Ml e T2 disiA= 19 AE HolA] et

Blundell, Gosling, Ichimura, and Meghir(2007)9] A& BA Axls 7Heks] QoF
st et Aok I AR (FA|A S 2= UK. Family Expenditure Survey)E ©]
830] Q1 BHS(wage inequality)®] WS}o] Bl 8 A e S8 AT

1970l F-8kof A 20001 Afolofl (1) Al da =B 25 = W o

i

A Z71T, (4) 254 A% oY 2EATY FUT G 2EAED
4

€ 2ol 23% oY Fol SUANL 404] Asd o ZEAY tE o4 Z2AE

.
8 4% AnE W 5 U2

2.2. Ciliberto and Tamer(2009)2| A= 2 Atz
Ciliberto and Tamer(2009)+= 274 A H(complete information) s}of| A 2] %] A <]
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(static) ©|Ak(discrete) Al P4 Zg o] 52 9 <=(payoff function)E F74

HH O
430l

Ol
rr

!
Mdrslgich E3] Z#|o]o] 52 o] 2 A (heterogeneity)S 74%235Fo] A& ol A
AR EE Bl tid 7S ol dtell wish &stARl Zlo] 4ot 11

A3} AeF o] HE AHEE Ao g E?ﬂﬂ“i Ciliberto and Tamer(2009)+= 9]
>

A YES v g

2ol Aga AZe F2 WY f-83S Rart

Ciliberto and Tamer(2009)9] =& WS LA Aoz A5 YA o231 &

2 71909 ol BE HolshA.

2.9)

o171 A,

=
S
& moAe olae Skl

_S (X +Z ﬁ +VVzm7/z+26 y1m+Zij¢ yjm+8

]¢I j#l

A = 1A

Ve 71 78 A mell % d Xl(y,m =1 ¢k A
i = 005 Bo| = Hu] Hpoln, 5,2 A moA 719 S7 %% S5
Hetdi= W olth. & W Z, 2 W, AR mell Z]de 71} o] Aot S450l
o 5 WS 2k} Afel= Z,7F Al Adet o2 71dEe) olwel 9% v
- b= Wl Wk w2 Al ARt thE VISl 9= vIAIAl g N
g Aol dlg =9, 7,2 4vAke] Ase 9= v o Sl AEe] 54
- s W 7,2 Aol 2T uES S 4 Aok mHAR e R, 6,2 AT 245
£ AFAIAE BEE A o= ¥golt). Ciliberto and Tamer(2009)= $Hd HHE
7RO BN AL BE FHlolol50l 6 BSRITEIL 7HFERAL QT A mo
oA = HS THs e SHWeSE ROt X, = (S, {Z, ci= 1, L K} AW, 0
=1 ..., Kpol=haL 3fxk o714, K= Al Aad o= e Be AAE 1A=
olct
olia= BAsh= 9 A 29)°dM= B= Al (coefficienty5o] 71 utet Lot g

< 7}1@ ATHIL 7HYstaL Qlnk. &, B AlgEo] MR} ol &3ttt 53] {5, ¢}

lTE

2 71950 A% Aol wet 7] o] o]go] oA WME=AE Kol Fi
ol ct.

Ciliberto and Tamer(2009)= Z+ A|&of| A2l 7| 4E2] 4x(K)+= 2L AlS] =(n)7}
= A X]‘:]’El 7 };q OP‘:‘% 3t 8,,,17} Q% %‘T/J A58, Z» W) S80I
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T

e V)= AR K 4= 9l A K9 7195 XY oRE UEhy
20]3 X, = (X, ..., X923l 3}A} y, 3 X, 0] 22 TR o zHE 2259t
71481, Ciliberto and Tamer(2009)= ©] 750 7|52 AR A& 1] &
(Ply | X))o] 60 SJZ31 GaSol sl S 4e] Fele ket ol vehp

= HA

e

K

H,(0,X) < P(y | X) < H,(0,X)

CHA] aff, iy o] Mo 950 2T F54] Ao shoj|A Fi A E= Aotk A
A+ Alele B H,E A3 75171 A4 gtk kA, Ciliberto and Tamer
(2009)= Eg|d= 9] Ald)(Monte Carlo simulations)S £3f] 15}= A A|QtstaL
oltt. 2|4 el Y-&-& Ciliberto and Tamer(2009)9] 3.52-& 2+%3}7] vjgtc},

Ciliberto and Tamer(2009)2] A% HA oS 7teFs] A st o2yt Zo)h o)t
BBLEUNA A AT Btsto] o A ¢ 3% 30l 2
7} th& 33 AHS(American, Delta, United)$l 2

uomg.% 93t

QLA ol ufebA] el S-S Het. Eat 4 Aol Bet wo| AWE AY =y 2
nhe viez AT 4 98-S BAth Sel, BYel AUl AwE 724 2
(structural model)Oﬂlﬂ 20 /\Eh_g(pohcy experiment)O] 7158 Byt Fo) A

2 Aol ek @ 4 9

2.3. 7|El Xt 20follM 2| A5 241 Atz
Blundell, Gosling, Ichimura, and Meghir(2007)2] A--#at ojyg} 1 2]9] e
o gAY FAlEe teiA Fat A wHol A8 E ]l B 7HA] o E &1
Manski and Pepper(2000)+= TF% % T H4>(monotone instrumental variables)E 0]
ol 5 FEoR % du AR i AE o R oIkl e, Gonzalez
(2005)= 10] &5 7] 4 (language skills)ol tigt w5 Aol A ] K (retumns) S vl
Rz HE AW vl o 2 BA5LI T T3 Kreider and Pepper(2007)= #ofjoF 17
2 7ke] Ao I3}o], Lee and Wilke(2009)= Zof| A 2] Al¢] HA o 3l %
H3to] g afo] thafj 4], Nicoletti, Foliano, and Peracchi(2011)+= AEHILE 3

QLo Zbz 5B A WS o] §3to] AF HASHITh E3F Chetty(2011)
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K] ofoltjofo] Zelste] 1 FiFo] Belge] ot 7)E ATES FRSIAL

Ard 2 2o 2lojAE Ciliberto and Tamer(2009)2] ¢+ 23} o] Qo= of 2 A
) A7} ok o & £ Haile and Tamer(2003)= % =-41 Zul(English auction)o]|
i AES A8 45 WS AL, Pakes(2010)= AP 22 2ol A A
ool el g Fo] of g H5AlS s eAE 2o FiL 3l

Z| ol mFAATo Y AR E ofQo= R Aol M Eo] HupE i
it AXHAT AF B A o & &, Moon, Schorfheide, Granziera, and
Lee(2011)= Fx2 Wl¥E Z17] 39 X & (structural vector autoregressions, = A]
SVARs)o] 3lojA| -5 A|2f(sign restriction)ol] whe 2 A8 #afj A -5

Lot} o & 51, L9 5&, %0 2= Andrews and Guggenberger(2009),
Andrews and Jia(2008), Andrews and Soares(2010), Beresteanu and Molinari(2008),
Bugni(2010), Canay(2010), Chernozhukov, Hong, and Tamer(2007), Galichon and
Henry(2009), Romano and Shaikh(2008, 2010), Rosen(2008) 5| %It}

Sahe 4e0) HEA] Aok iR Blo] 27lste] /1A ATol A%A REA
(a continuum of inequalities)?] Fo1A NS W F= WHE0] /W= ot 9
£ 5™ Andrews and Shi(2009), Chernozhukov, Lee, and Rosen(2009), Kim(2009),
Menzel(2009) 5-¢] St}

H =Rojx A3 o5k FofA] £35| Chernozhukov, Hong, and Tamer(2007)2}
Chernozhukov, Lee, and Rosen(2009)0]| 4] 7ietE F2 WA ES ZHA| 3] A7l gt

3.1. Chernozhukov, Hong, and Tamer(2007)2| &= HitH
™A} Chernozhukov, Hong, and Tamer(2007)2] & -8 A7]3ttt. Chernozhukov,
Hong, and Tamer(2007)2] £A412 A& 2§ o] Ao B2 Bywe] #4 7|+ g
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N
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1o
4z
s
1>
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et
e
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|
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(%]
T

Z>(criterion function)2H-E] A&ttt § € © € R — 0(0)S & 71 et
) WA o7 4 Held WY 712 whert B 24k ol ek ek el
W A gele

®,={ < 0:00) =0}

© 2 FojZlt}. Chernozhukov, Hong, and Tamer(2007)+= A1 FHE F23}7] 3|
A WA V1% B 0,02 AR W (contour set) & o] gt

WY 71 &7t A BP0 ERE oBA EEEHEAE Ho F7] HalA], oh
3} ge AE R Ak 15,

3.1) E[m@O, W) <0

o714, (0, W)= B0 2E e £k 48 G5 Weolt uf
2hA 4 GRRE HolE A gele

0,={0 € 0: E[m0, W)] <0}
oft. o4 theat 2e WA 71 BaE HolsA.
(32) 00) = || Elm(6. WYY W) |I

o714, [l x L. = || max(r, 0) [L.o)5 W(O)= 6ol HalAl Aol Thzal zFo] &
£ ool fshAl el fZhA ol e E @, A (32014 FE 00)E Ha
shste oEY AFOR BT 4 ek Wbl 0] e FES T 2L %
£ @Y 7% 45 008 o o 4 qn

2
’

(33) 0,0)= [zmw W,-)] w2 (0)

+
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A7A, W (0)= WOZ #U5}A X3} =(uniformly consistent) =4 =Fo|t}t. 2|
Sgofl A= w(0)E T W H(identity matrix) 2 FA U 2129 E A E 9]
= A2 & 4 QU

Chernozhukov, Hong, and Tamer(2007)+= Al A9 E 4517 YA oh22 &

& A2 FgHcontour set)S AJA]SHCH

=3

Clc) =0 <€ 0 :a,0,(0) <c}

7| A, A c= 712 K (critical value)olw, g, = FE3}5l= SHo|t) TA}o] ti|

A FAHOE AFSHY, a

Cn :: Sup arl Qn(e)
o< o,

2 8- (stochastically bounded)o]il HAFAQl i BXE VA =S

ek S QLS AeEolo} itk 71, We A
Chernozhukov, Hong, and Tamer(2007)+= A<= ¢ ZA o TsfA o8] WS
AFstar A=yl 3 WHE o7t 0,9 a-E¥(quantile)e] FATFo| HEE A4
= Aotk o]d AL, C(o)= 0,2 a £F2 A1 9 9o] Er}. Chernozhukov,
Hong, and Tamer(2007)= C,9] o-E9<(quantile)e] ARFA Q] =74 vy o = Hip

Xl (subsampling)2 =35} 1Tt Chernozhukov, Hong, and Tamer(2007)= F-& 2]

)

Olt

d 2 RS dHES B AsH SRR =l m2A, FHEQ] mwEsel AT
FEF= FAUE AAGE o] 22 At A% Q1 ol 52 Chernozhukov, Hong, and

Tamer(2007)& 3=3}17] vigtct

3.2. Chernozhukov, Lee, and Rosen(2009)2| == HitH
o]A| Chernozhukov, Lee, and Rosen(2009)2] &2 HIH-S ATfSI e = s1x; me]d
o] Al (1.1)olA Fojsel Al Foof B3t 25 flsiAe= & E%(end-point)o] o
ok 20| aqHch FAHOR AFIH, sup,cy 012} inf, oy, 0] S F2
o] aart. o B(end-poinyoll Tfat )7} oY Ho|nE, o] Fol A At
H(upper bound)o]] AT =St e S SHA}F =, thSF 22 At HAGHO,)=

kI oo
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g,

(3.4) 0 < 6, = inf O(v)

o714, v > By WSS AR ol T Vi Sakinfimum) S A3 Hgtol

Ak HZHG)ol that g S ol that FH=HO())S o]-gdte] HE Hi
ZHinf, o 0()S LBdH= Ao|th Tuh FE Zaghe AA S8 glojA B
7} 9L 4= it AR, AA FRJA = FHE H A4S s Hak(downward biased)
=7] g old A9, FEolA ARl Al 9ol A TH(population)of A 7 9
i A gorn FX o A4 AaA 4 ok B4, FHFOW)S virol Wt
upe} o2 BANGES 7HE 4 Qleh thA] e, 2AHO0)) ] U=} vgkel whel 2
A AT EE Haghinf, o, 0(0)0] BATIA HolE A oo g3t 9
ITH AHE F7] Ao

HE ZHAZY o)d BEAIE FESH] Y 4], Chernozhukov, Lee, and Rosen(2009)
2 ohgat 22 Hat e o] ZA7F e EH SRS AASkL Sk

(3.5) 0(p) = min[0() + k(p) 5]

A7IA s()= §(VS EZLAO|I k(p)= 712 gk(critical value)olth. 7]ZHzho]
Aeof A= offfoll A A ZAolth. thA] Talf, Chernozhukov, Lee, and
Rosen(2009)2] 34 (0(p)) e AEH UES 543 & Haghe 73k

9 A 3.5)0lA HolH FAFS o857 A= 7125kk(p)= FsloF gt
Chernozhukov, Lee, and Rosen(2009)2- 7|2}k Ash7] 93 o2 Z-& st
(standardized) =A% 3183t}

0 -0(v)

z,m="

A7) A a(v)= s(v)oll sl - L3tA YU A|SF=(uniformly consistent) =

ES
dRbA o2, ot FZ(finite sample)o A= AT 2,2 FEZEF &+ /o

|
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U FEO| A7(n)7} F7Fol wel, Z= o2 Zo] 7hAe B A E(Z))
AR FdsHA FAREE 4= QU

(3.6) a, Supvl Z,) =2, =0,1)

A7IA a,> FEY A7|7F STV wEl FAY R Vhe oty 1Y ol
AME U3V € Vol daiAE, sup,., 2. (1] SEREZE L LAKasymptotic
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Abstract

Partial Identification of Econometric Models:
A Selective Survey

Sokbae Lee

Partial identification of econometric models refers to settings where parameters of
interest are not point-identified but only known to lie within a subset of the parameter
space. This paper surveys the latest developments in the literature on partial

identification in econometrics and illustrates the usefulness of this new approach by

reviewing a few examples in economics.

Keywords: Intersection bounds, Partial identification, Identification region






