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AR BARIEE G RIEMTE - MEENEEFE - SR EEFNER
% o o A Emd R 2 DL - Bl e KRB e E2E+ - e
MR o HH iRl RAERL - 2R R B i R R HE e IR E B
At N L2 M ~ NEECN S T BBt & R R - R HEER R
AEEE ~ TUIERE - RS EER - SRR ER » &817
HE -

AR R TR B R RIR BRI ST - AT RE S Ry ra (R XE A -

— -~ IR - S BEAE AR o 5 [ A R RN R - g T
R~ A ERAL o D AU B S ) EE R AR B R SR BR AR B T R B e A R
(underlying causal mechanism ) - FHZREEREERZAG S Ryl 4 - 0T 7H
W e AR AR ARG - BRI e e B0k » F R B R ht i =
#l (structural equations model ) -

o T SefERE TR, EmEHEHEASZ TR, o §HE
AU e B B EMETL IR R AU %S (causal linkage) - JffIE (5LTE
H) RISRRE (causal effects) 2 IEEBLEAE 55 {EXEAY [ 2R DL SR 58
JTH BB AT ~ RUERFAL (evaluation research) f iRl - (H{RE#EE
RS FE A T - W R RS 2T - i e E
Bp - YEEER - HARAEE - DUBEMES -

ASCGRFy - FEME R B - B EE R JTmAFEHEE - E
e H A TE R SR AN AT AHEEFE A o W91 R BRI S fife 27 A R SR I+ E SR AT DU
Ty AR B S B A AR 1T B4 B 52 P A N7 AR E IR SRR - T
fREE®RBE AR —EgaG Y - (HEfTEEEE Ik - 52
AR — A EHELES - iEEFENR O IRE s - EE  HARFE
B DL Bt - NMERE —F - M HEEEERBR TR
% e T HmZ R ERA T EERREA - e n] R A
TR A ERARE -
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BRREA | 2RI HE R — ) E 2R ELEE =X o | (B AR R E (M A
—HHEAERHI FERE R EE - (B —HEEREBRENHN - &
R B E R (ORISR (i) > HEEReEahg > FkHE
#Iﬁt%‘ﬁ@ AR PE S2 ARG S (R A A 2% (8 X 2 - 1858 H b A
M5 [ ER U R R HE SR B BLER B PRET © 2300 Ry Tff é%gﬁﬁﬂﬁf
A ﬁ%i'i“z.%ﬁ%’*” HIRAEE R G BE i o3 IR e U HER {Eﬁ‘,
= ENAIRT FRt & R LLECE RAV B SR T s HAE R R HEGR _E AU PREK
VY ERRIER IR FE A IR Z R AL R ] - B E??E%ntﬁféfi,ﬂéﬁiﬁ%ﬂfrﬂ
BRI B 2 R SR A O B B2 - DA (Sl B o AT Y T R,
B2 M F B SR nTRERS BB B ISR - I 2 R R B e
SREFEMBIANR ; B AT AGE

REE ZIKEEE] (Counterfactual Model of Causality,
CMC)

EHEREEE - HEREIPED " SN2 Tkt EE - B R
FA TiEME . T BURRTE 0 BEREUE  RMEAEAALE TANk—ER B8k
TBEET - ALEINEHEAR - BA0R (what if) T AltE  RFAENE 7 A5
REHHEZER 2 MREZER - PERBE " AL SRR | FIANER
TENRREE R AN EEE T o L REMBRE R ERC R ENE
E (factual) - WRKEMHBEAMAZVWEEZRN " KEEH
(counterfactual or “contrary to fact” ) B¢ " AJE ((HEFRAFZEE ) AIHS
%, (potential outcome ) - [MHE (G ) BEE (HF) FHRIH
bR - BRI T ERERE L -

1. BN B AR B AR RS il [ i I BEET 552 RS Rk (20015 2003) - HHAISE
BHERAYZTCE - 552 H Cartwright (2007 ) -

2. THEEWEMHEA , (counterfactual conditional ) HUFEERIZZUR @ T AL - HIBIE
e, o AT ARTELET BEAT
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N EE ZREER] | (counterfactual model of causality, CMC ) %k
eI AE AR B AL B HEFE—F BRI - 2 E N
FEMLC > Lewis (1973: 556) #i5 Sk £ RATHume . CUEG HY 705 (8]
& 0 MM Neymanify £ 2 R R E Baekat - BRI =TERFERIPRESERE -
HI #5122 Rubin » Holland%% » DU Gt &AL E2 5 Heckman + ManksiZ§{
HIEVEDI T E - CMCHYERETF AR R B R BUAEE (A1Gelman and
King, 1990; Huang, 2007; King and Zeng 2006; E5c > 2007 : 22 ) K jit&
£ ({[IWinship and Sobel, 2004 ) it & R} ELHIRF5E -

ASLHIR R - AR TR A B (causal variable)) ; D¥f AL
#7 (outcome variable) | YHUFZZE - ° B T BHAE R R - AR EIR
DRI 388 B D 1E BT 72 72 Rk BB 1 R o U W A R RE YR RE LA it
" BIERELFH (treatment group) - OfUERARHIHY#EH]H (control
group) - NEREEZAREIEGE - SRRy E— 0 EHIETHEASE R
BHYHMAREIGENE : Y RY" - ERERREEOREEY - HEE
SERTERTREAEY R Y "SR R8P (realization) - BgRELGY T ADI
W—ELIM 7E
:VﬁﬁD:L
Y if D=0.
B LRG0 REREHEEENK : Y=DY'+(1-D)Y°
JR RIS B DB R P 5 — 1 A EARYRE (treatment effectalcausal
effect) - [SCMRTERTTE FTRERS AV
=YY
HBFHE - B/ — (8 AAEF— R R - EAREAEERMAD =1 HE%E

3. FESRALEME— I + 7ESRAH R HETE T IGT - FE RS P R 8 57
BE + ASZHEAS 2 ERFIMorgan and Winship (2007 ) 2% i LS, B 755 - s (74 Bl
B AT ET S R R R IR TS R B S R RS S - B RECMC
FEHHE 75 R S MR 7 R RIUTS + L A BRRAATF R ESR 20K) (longitudinal data) #E36
SEENEET
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Y AHERRY, s ELRGBEREHID,=0 » NS Y AEHE A H
Y, Mk — NI REHEAT A o DRI G EE DLET B A K R SR AU
Holland (1986:947) ji:E ([ PRERFE Ry " RUIRHEGRAVAR ARIRE ,  (the
Fundamental Problem of Causal Inference ) - JRERCERESNTE @ HIF
7 E AT L RRRE .2 T i PR A B R S M R N RIAH L PL R b st 2
FERGEA ERE T R - R TP ,  (average treatment effect, i
ATE) E (8) - FHREFFERIEHAIESR P (D=1) = A :
E(8) =E (Y'=Y")

=E(Y') —E(Y")

=[n- (Y'D=1) + (1—n) «E(YD=0)]—[n - E (Y°D

=) ]+ (1—n) «-E(YID=0)

Manski (1995, 2003, 2007 ) JEREFEH T35 FEHEGR M REA R RS - RS
FERMEET A R T R(E S AR EE (Y| D=0) KE (Y'|D=
1) - Epk TFIRUEE (8) #YF A (identification problem) = Higk
iEan ARSI 2 HE (8) ME—HJ{E (point identification) -
A RBIR B AT R fn ~ E (Y'|D=1) RE (Y'|D=0) JHL

( partially identify ) %289 F + R (bounds) - * 2% F FIREkAIE
EAE - BARXNIURNKEEE (Y'|D=0) KE (Y |D=1) B H{E
i Rt B as R Y R AR (E I - AR YHIERJREMRIEAME K2
- E (8) B ETRMBMRIEARE R M - (BEEYNEASHE LT
RY, v BlSEgrads n E AR Ry (Y,—Y) Ay E TIRERE -

i EHEZE BT - BB SRR E AL PR (restriction) -
BIan ™ e T EmAY B Baax e T B R — 01 - (B35 #EE DA 9E & E Ry EET N b

4. DIFRAYEHEGRR A 282 RV > Duncan and Davis (1963) {E&TEm
7 HEGR (ecological inference ) HYRIREF{R Rtz 1T - HAE{fEL#EFH 2 R Achen
and Shively (1995) -~ Cho and Manski (2008) -~ Cross and Manski (2002) - King

(1997 ) - King, Rosen, and Tanner (2004 ) - Manski (2003, chapter 5) -~ &
(2001) - HFlELLLE Y (2003) % o
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PR - AIFESHE R EE MO RE (assumptions) » BHHHEE RN E
B FE S (substitutions) - {REBGR - 30 @EAE1SEZE - R AT AL
3 HIME—(ERYAE - [HIAIManski (2003:1) $2H2 T A3 ER R
(the Law of Decreasing Credibility ) Frzit : [RE#GE » #EZmavn]EEA]
UK - HEMTE R RE (plausible assumptions ) i FI(EHYHERR - WF5E
HEESE -

&\ fEtrIREER (Randomized Experiments )

HNEERAMA RS - MEER 2K IRE B E
(Campbell and Stanley, 1963 ) - 15t /2 H i/ 5% % 78 i I AR 72 5 52
"FEH% SR, (random assignment ) 2 iR B A BEPZEHRH - AR IE (E S
f (exogenous ) 53 It il BE 1 O/ 35 W fF A 75 & 1 T JH0 Fif #2 8
(covariates ) HY53Af EEBAEE] - (EH BRI B - S AR EHER
A g 7 (50 AT R AR e SR PR - e B AR R E SR U B S
Kf - ATDASE RN (ignore) FRAH AJEIEERAY » A2 AH .2 M fE Al RERY
i SR 25 M T H S IR - Rubiniffib —Fe 43 R FRE Ry T AT K
(ignorability) : (Y', Y°) LD’ S RBEHIFE 0] 20 - Bk LU
AR {E S BB r IS E R R EFIMARL ¢

E (Y'|D=0) =E (Y'|D=1) ,
E (Y'|D=1) =E (Y°|D=0) .
558 MR S5 AR ASEEI BRI T E(8) 3 7T DU A B ZL 2 0945 SRR A

m 2%
%

E (8) =E (Y'|D=0) —E (Y°|D=0) ,
=FE (Y|D=1) —E (Y|D=0) .
Rt "TIREEZREER ) KE - FERAE S T A& g

5. L7 FoR TR, -
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(comparability ) - BE#ELER HHIHTE B AR AL - HRTERE S
ARRAHTR] - IR F G R 2 SRS SRR B A SRS - (2 > HTHITAYF
=R EICIIRAIE. 1 =3 el FE 3:0F 8 SES SIS S =PRI ED)ENESE 4 o
MAAEERE WM FENEZRE > EEEARMH®ZH 7T 3&

(confounded) - E{HERES - ¥IEEBRAIMIFCIEE A RNHIRGEE -

2~ BIENF5E (Observational Study )

LRt R T - R R E S IRAIEE S - pFFEAYE
AR BN R AR R PEHIE - RO H A H - B IR AR i 5t
B EHT#EE (self-selection) - [MiB1FE " BIZWf92 ; (observational
study ) Eil T FERESIRE RS, R ARAYZESE (Rosenbaum, 2002) - sE{EFFIE
F PRI SR B 3 A R I PR B - TR R AE FR B 22 W SR B R N — B AR ik
TRAN—K -+ BRI i PR3 SR ey SR A3 S AT R A BT AHR - M T A
EHERRE I AH B HE 2K B T E T By 2= 52 - A2 2K B HefTE B
B R - S .2 - ATREUEIREHY (spurious) BAFRME - HEFER
SRR —FEEE AR « tHFAZRAIR (correlation does not imply
causation) - FIANMEEESEFEH - FFEHHF KENRISESE A
BERIEAHRR - IR R DA E B E /K EREMMEN T/, - MRz

(A7) "IREA B R ILEY A o« H AT AR 2 B AR A 2 B 50
"HHBEN R AR L & AREAER AR iR E R BRI ST T - "
T H G AR R Y R 34T ©

AB(EANEEA T ER A TR Y AR AR - K L A = 2 80 1 Jo B i 2 |

FHAR L » DARR R ARG S 58 B b 7 SR HE G IR S - R s afe] 2

6. thEDEIEIIN » INEIEE 1A JAchen (1986 ) - King, Keohane, and Verba
(1994 ) - {H 1% 3 PRI BT MR IF 7o th 8 I S0 8 2 R SR B A R Gm it » 5 [ T H At
E2F RIS - 2 H Brady and Collier eds. (2004) - fzif 3847 HRAYHMEIEEIE - &
BRAGIRF S B R SR A AU TE A A BB 2 (22 Berk, 2004 ; Cameron and Trivedi,
2005; Gelman and Hill, 200755 ) -
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E(EEE L NIHERER R ERERGET (naive estimator) A€ 15 2] {7
ARIfEET -+ JREAAD T =R

—E (Y|D=1) —E (Y|D=0)

=E (Y'|D=0) —E (Y’|D=0)

=E (8) +[E (Y°ID=1) —E (Y°|D=0) ]+ (1—=n) [E (§|D=

1) —E (8|D=0) ]

#E (38)
&l Em A TR - R T YIRS R ¢

— AR IRBE AN R] S (non-ignorable ) - 2 N ILH AT
RERYAS SR + WH9E 5 Al B 12 2508 Wi AH A AR 22 20 il St B by 72 S22k HE
am AR AE - FEA R o fRRRAYRIEE

L[E(Y'ID=1) —E (Y'[D=0) ] - #7755 [F] O %
(baseline bias) : HIEANAGEH] - FURHARIEY L& A HIZESE o FIA0F]
FREER AR AEZESSEHEDHMEYRE  AERETSE
B NG s - S AR RZESFART (REZNE
") B AERFLHERRZEHEHEFTIIANE -

2. (1=7) [E (3]D=1) —E (3|D=0) ] W N PERUEAE K
R’ (differential treatment effect bias) : [ FERHAH YR FE |
(average treatment effect for the treated, ATT ) Eil " JZeRilH A 5 50U |
(average treatment effect for the untreated, ATC ) 2R AJEEAYZEEL o I
EELTEFERBENEARKESEh LR - RIS HE T ShERE AT
Frfs ERIINFF R - A& &SN HE IR R Z &S HERREA -

HIAE E - a0 5E R A2 BE R S kA AR Y - 37 BRI (A A 17 R 35
T HtHARPFERENE HEE (ATT=ATC) [MifRaR % - Lk
ATE=ATT=ATC -

= RS RHEE IR - DU ST IR G - WEITE
HIEB 0 B S RIP BB SR ] 2 kbR - FEREH B Baakat
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e B AR BRI R Y T RS B R T ERAPREIRI R B T
%] | (treatment selection mechanism ) | o JREASEM - SEEFT "0
e BRTE - BRMErRRURIE - 8P e AR AT Y o Am BN
GAHE] - SAECMCHYERBL R & -~ 7] E#2 L8 (non-comparable ) © F5{/)
P PO E W RH AR HE R AR AU - BRARESE RS ER TN, - BEE
EEIE 2 CRP A TN el

= ANSRPEEEHE B FRERY TR - REEEZIE Y YD) R R H A B
PERIZE (ANEATR) 7 FMTEEAEZ N F - R R R RS T
(strata) - {2 NAGEEEH 205 (Y, Y") LD|Z- it
ARt RS TN SPERE o R E N PR IR T
HULLEE IR - SIS EI 28 2 SPEUE » ENEETEYRIESHX
PO AEZEANLA 4] 5 o SE(ERTEME Ry T /0%y (stratification) » H
FR— {18 5 2 5 g D S e — S R B A AN P AR A R B BB R A - R Ry
"Ho¥tik  (matching) o ZIIRZZ A TEEHRA A - AIATHZEH B S
E N GEFRRRHAHA " EHR 5%, (propensity score » 22 Rosenbaum
and Rubin, 1983) P (Z) =P (D=1|Z) - AR&FFEZIE R BAHT &
AlF—& - #13 (v, ") LD|P (Z) (25 Rubin,2006) -

B 1 ZfP AR R DR S A - XA

zZ

7. ASCEEBRE IR Pearl (2000) ZRFHE - H OB KDL - 22 0H %
BIZTEI R -
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PO~ 20ERHEFIZ Ao EDMERY (it 2Z EEDH YEA & -
WE 2R ) - BAREDH YRS H S - ANE R AR - AIZIERD
i) T.E %% (instrument variable, IV) - =& | - sy " HAREE

(natural experiments ) F|FHNEZ HREF (exogenous natural
events) - I FEH SAE 52 BIRLF R0 o plo R T BRI/ - L2
—fH T EEEIIER - (2 FMeyer, 1995; Rosenzweig and Wolpin,
2000 )

B

2 HZHGZEDIMERY - HDB YRR &% - Zpk TR 28

Z

T~ ANSRAE SRR Bl ERERY TR - A X E R B DAY BB #
R (AIE3FrR ) AR ] A XA A Y B2 Dy s =0 - [HER
(block ) Xz » DAEEFE (isolate) HIFAM i B BRI DHY 2 A
TRNE - T2 HEAMRE R H# - G R E O RIRTEE " EEHE
(control) - (22K Pearl, 2000 )
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@3 X EDMYRIRIER - alfich "G E, DUEEFEHDEY.Z &
X

N R RNERMRE © 5 E T EIEEHY B (observables) Z
X % o ik T R A A A T T B o A REUEML - R RE
BRI TS, RO -

fisi 5 R A2 S G B 5 A\ DRIWE—H » R ARIB M RS R YRITEIA - W
X TEHANG A & - B AR A T ] 2 R PE B DERLY 7 3% 7 TE [ Y B £

(L4 EEEELE ) - HDE YIRS AE 2 4 fmaR - SEEE
TFF Y 38 G2 R AR TR A R 42 2 L BN mT B 22 RO THIH 8 85 (unobservables )
HEFRE—4H - SEETEE T IEFER A RRR . (treatment selection bias )
HIRIRE -

[E4 DELY . ZRRAIEAAZ B H AR E R B B A8

Z
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B BT SRR H AR T B AR . ( Treatment Effects
Models )

AEAREEY » EDL T R A B BeE R B fRER . (selection
on unobservables ) il » 3R S 5 B 5 AU B (LA S0 Bt 0T 7 0k B o £ B
F[A] - S Re R R (R

—  REEEA R R AERE (L it & R B T R SR T Ry B (E -

T EE R A B B AT T R R R BRI IRE AR
G+ 2 B NI A - PR B L RS B T R R B B D Y S rH B
o

— i 2R A AR R R 2 R {E (missing values) BYRFGT - BIA0R
B AEN 2R MR A M EEE M - R H BE (item
nonresponse ) ( Brehm, 1993; Heckman, 1976; 1979 ) o SRS EEER
GBI AR T - REWT TR B ERHE R HECR L ~ RLERFTETEE
HIRE - (BRI RS e dE i (B2 ) ZEBCRILIRRER - 2 A 6e
ER B2 R ERNTAR - EE Dl —RGRER L E 2 - EE i IRRE
R (2004 ) - AHILL Heckman and Robb (1985) FF& A JIFll#kET
= (D) HIlFRER ZHENRS (Y) A RYIT - SREBRE R
FHAIEIIE B REIERERE (nonrandom ) - WFFEE A B TC EH L T i
HIETE (treatment selection ) FYHEHE (Rubin, 1991) - FEIEEAERE - &
PRHE L HA I ERE B IR B B PG RIS R -

Ao fs BB (EY=DY'+ (1—D) Y'=Y"+ (Y'—Y°) D
EF 0 BRI TRERERY R Y B FE R R (random coefficient
model ) H1Z HASE(E I BAASE(E Z Zea By + °

8. AR T HIKRW—FL - hsFMorgan and Winship (2007 ) WYRFHEAM - o el
Heckman and Robb (1985, 173~174) JFSZHIEFSRFEE A ©
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E (YD) =p' v'—pu'=v'
E(Y*) =p" Y'—n’=v’
REFZARNBEREY A4 - J20 T 2R
Y=Y+ (Y'=Y") D
=p’+ (p'=p”) D[P+ (v'=0v") ID
=p’+38D+e
B (p'—p®) =E(Y'—Y°) =E (&) =3HEARZHRMEMETHIF
PSR o (B A DA R0 B SRR 22 T e AHRH - RIS 2 — i/ NF
FHitiarEmR - EEHI2H6 - BB AN E2HEEHNTE
BRI DA Ry e il B FH DA € B FHRA - Heckman and Robb
(1985, 195~198 ) ik T "2t pi¥E | (control function methodology ) -+
Rt B LR 2 NFIFRDAEEE AL (selection equation) -+ FFLAGE%Z
IR RAZTE I R T PEfleR S, - BUOREIZE R " #2
s, - ARG SR EEY ZEER = (outcome equation ) HIfZ IEEE (R
AR (FER{S RS —EUER] -
5o MFMERE B S 2 INFIRRREEE - IR —E RS M
(latent continuous variable ) D » [ 3488 W 57 2| D B 1 Z 10 8548
GRS A R Ry -
D=7B+U
DE 5382 5 KA DI R (5 5 -
{D:1 if D> 0,
D=0ifD < 0.

DI IFIIE(ERE (DIZB, D) =ZB+E (U|ZP, D) » HRURIHI (E Rk
A]E RCAG FLE BT U AR B - BB URREHEE BT - o AFRHEER
FREERE - ORERHERE AN AR RS - HY

o (Zp)

E (U|ZB,D=1) :W,
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—¢ (ZB)

E (U|ZB,D:0) :W

BRI E e T EdE R, RAFSTEMBY ZASFEER - DI IESE
fHARRR o NEUE RBIRHEFE RS AT - AIRLEREAGE " R E T
AU, (probit model) - [IHGERHERHP= (D=1]Z) =® (Zp) - IE
B E—EiEER TEMS B o RIGERRRRR I R e e - '
& TEAS B R - EEBAZE - D=1IFURYIHE(E - 2B kR
1 (event history analysis ) FRRY T JE[@ A8 , (hazard function) -

e S RS AL B ] - BT SR Y AT SR AR R ) Sl e A R
R TS TEAY RS RS SRR

— TREREE, W R LIRS W Re g R B R Y
B E 8 - — IR IERYZE R R = o S BT 0 RO P A B - BRI S REL B I
DRI %8 BEORT Y B R 22 LT O AR B+ Y T W I ) AT SR B B B o I D> Y Y B
7R ME 2 Hato e T4, WE.LHEE 2P B FEEZHDRY K
ko MIEHAA R ER YRy H 2 - B - SRR TR, 2
7 SE BRI o> fE R e AL R R B By - R IERE I B i e 38 g B 2
THIlAH SE REAE A Pk o 0 45 R =X R A S (i BB SR RE MR A RF D > Y 2K
JE -

T EERAR Ry TR R SEERE B EAR AL - T RE AR AR
S AT P R -

= EEFR RN RS - R RRE RN S BN 2
iyl (parametric models) - DA E EFFEHEH AR08 (Z0FRELE
B ) DARCBEGRy AT (AIEEBBUERE AR ) - DLag B (L EHE (point
estimates ) - {H4[IManski (2003) ff&f - {BE@HRES AT {5 HHUK -
RIS, - lrss G IE2 8 (8GR " A1, nonparametric)
TFEETRIEHE R (fFl20Heckman and Vytlacil, 2005; Imbens, 2004 ) -
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b~ #5aE

RIS HE G N B G R ME— RIS - R EERREN L E
DAL SR A M — B E P B EAE T 30 o BIRFIH AT/ 1R - CMCHYER thieE
P b 7Y i BE 7 78 BUORAE RS T BRI R, - (HA R 558 - e 2
RERAYEHME G E - CMCREIE T — BRI R A GmEAE - 5 ThE
WIRE R - BERBRREAER  DURIFER BRI - ME#E—
B MHEEEIEEOT TS - Sikg e g e i g 'R E
7 EHERR A RAVEIZR I - AHEE REYREE - IS T EMEE T
FHiEd o EBEREERSHNRFREEE T RS > BT
SRR S o ASCPRGA R i (2 B HH CMC RO 2% {18 = B2 Fm R B 5
2 o (BT EERER |38 B2 S A R HE G A BB B BR R
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i

53Rk

— ~ XL

Rk - 2001 - TRESJERRIR - Uik LRUARNT - EEEBUAEH - HSEEH
189 > 12H : H64~131 -
FFkoK - 2003 - T RIEITERRRERIRAENT o BUARILEE R - 54
BEHIHA - 3H « H121~177 -
BAC 0 2001 - T B ZURE - kR ) 0 AXRITERBET
FI3EESHE > 128  H541~574 -
i 0 2007 - T EORERRT T AT R HTIBMI SRR A, o 0 BIREE R TG
fifFgeETE - NSC 94-2420-H-001-012-B9407#5 2= 5 -
BAC ~ SREEAE 0 2003 0 T BUAOATENIFE T ¢ Am20025E kAT E R
BRI RFEEM R ERA ) - MBEME - F4265810 - 17 - |
1~17 »

‘FH

B

i

T3

Achen, Christopher H. 1986. The Statistical Analysis of Quasi-Experiments
(Berkeley: University of California Press).

Achen, Christopher H., and W. Phillips Shively. 1995. Cross-Level Inference
(Chicago: The University of Chicago Press).

Brehm, John. 1993. The Phantom Respondents: Opinion Surveys and Political Re-
presentation (Ann Arbor: The University of Michigan Press).

Berk, Richard A. 2004. Regression Analysis: A Constructive Critique (Thousand
Oaks: Sage).

Brady, Henry E., and David Collier, eds. 2004. Rethinking Social Inquiry: Diverse
Tools, Shared Standards (Lanham: Rowman and Littlefield).

Cameron, A. Colin, and Pravin K. Trivedi. 2005. Microeconometrics: Methods and
Applications (Cambridge: Cambridge University Press).

Campbell, Donald T., and Julian C. Stanley. 1963. Experimental and Quasi-Experi-



18 @A 2008 470 % =4 5 — 3

mental Designs for Research (Chicago: Rand McNally College Publishing).

Campbell, Donald T., William R. Shadish, and Thomas D. Cook. 2002. Experimen-
tal and Quasi-Experimental Designs for Generalized Causal Inference
(Boston: Houghton Mifflin).

Cartwright, Nancy. 2007. Hunting Causes and Using Them: Approach in Philoso-
phy and Economics (Cambridge: Cambridge University Press).

Cho, Wendy K. Tam, and Charles F. Manski. 2008. “Cross-Level/Ecological
Inference” in Box Steffensmeier Janet M, Henry E. Brady, and David Collier
eds., Oxford Handbook of Political Methodology (Oxford: Oxford University
Press), pp. 547~569.

Cook, Thomas D., and Donald T. Campbell. 1979. Quasi-Experimentation: Design
& Analysis Issues for Field Settings (Chicago: Rand McNally College
Publishing).

Cross, Philip J., and Charles F. Manski. 2002. “Regression, Short and Long.” Eco-
nometrica, vol. 70, no. 1 (January), pp. 357~368.

Fearon, James D. 1991. “Counterfactuals and Hypothesis Testing in Political
Science.” World Politics , vol. 43, no. 2 (January), pp. 169~195.

Gelman, Andrew, and Gary King. 1990. “Estimating Incumbency Advantage
without Bias.” American Journal of Political Science , vol. 34, no. 4
(November), pp. 1142~1164.

Gelman, Andrew, and Jennifer Hill. 2007. Data Analysis Using Regression and
Multilevel/ Hierarchal Models (Cambridge: Cambridge University Press).

Heckman, James J. 1976. “The Common Structure of Statistical Models of
Truncation, Sample Selection and Limited Dependent Variables and a Simple
Estimator for Such Models.” Annals of Economic and Social Measurement,
vol. 5, no. 4 (Fall), pp. 475~492.

Heckman, James J. 1979. “Sample Selection Bias as a Specification Error.” Econo-
metrica , vol. 547, no. 1 (January), pp. 153~161.

Heckman, James J. 2005. “The Scientific Model of Causality.” Sociological Metho-
dology , vol. 35, no. 1 (August), pp. 1~98.

Heckman, James J., and Richard Robb, Jr. 1985. “Alternative Methods for



BAREHEREAE: T RETHRAY  25F 19

Evaluating the Impact of Interventions.” in Heckman, James J. and Burton
Singer eds., Longitudinal Analysis of Labor Market Data (Cambridge:
Cambridge University), pp. 156~246.

Heckman, James J., and Edward Vytlacil. 2005. “Structural Equations, Treatment
Effects, and Econometric Policy Evaluation.” Econometrica , vol. 75, no. 3
(April), pp. 669~738

Holland, Paul W. 1986. “Statistics and Casual Inference.” Journal of the American
Statistical Association, vol. 81, no. 396 (December), pp. 945~960.

Huang, Chi. 2007 “Assessing the Impact of Mixed Electoral System in Taiwan:
Methodological Challenges of Testing Interaction Effects,” presented for The
International Symposium on Mixed Electoral Systems in East Asia, (Taipei :
National Chengchi University, May).

Imbens, Guido W. 2004. “Nonparametric Estimation of Average Treatment Effects
Under Exogeneity: A Review.” The Review of Economics and Statistics, vol.
86, no. 1 (February), pp. 4~29.

King, Gary. 1997. 4 Solution to the Ecological Inference Problem: Reconstructing
Individual Behavior from Aggregate Data (Princeton: Princeton University
Press).

King, Gary, Robert O. Keohane, and Sidney Verba. 1994. Designing Social Inquiry:
Scientific Inference in Qualitative Research (Princeton: Princeton University
Press).

King, Gary, Ori Rosen, Martin A. Tanner, eds. 2004. Ecological Inference: New
Methodological Strategies (Cambridge: Cambridge University Press).

King, Gary, and Langche Zeng. 2006. “The Danger of Extreme Counterfactuals.”
Political Analysis , vol. 14, no. 2 (Spring), pp. 131~159.

Lewis, David. 1973. “Causation.” Journal of Philosophy, vol. 70, no. 17 (October),
pp. 556~567.

Manski, Charles F. 1995. Identification Problems in the Social Science (Cambridge:
Harvard University Press).

Manski, Charles F. 2003. Partial Identification of Probability Distributions (New
York: Springer).



20 @A E 2008 40 5 = — 3

Manski, Charles F. 2007. Identification for Prediction and Decision (Cambridge:
Harvard University Press).

Meyer, Bruce D. 1995. “Natural and Quasi-Experiments in Economics.” Journal of
Business and Economic Statistics , vol. 13, no. 2 (April), pp. 151~161.

Morgan, Stephen L., and Christopher Winship. 2007. Counterfactual and Casual
Inference: Method and Principles for Social Science (Cambridge: Cambridge
University Press).

Pearl, Judea. 2000. Causality: Models, Reasoning, and Inference (Cambridge:
Cambridge University Press).

Rosenbaum, Paul R. 2002. Observational Studies (New York: Springer).

Rosenbaum, Paul R., and Donald B. Rubin. 1983. “The Central Role of the
Propensity Score in Observational Studies for Casual Effects.” Biometrika ,
vol. 70, no. 1 (April), pp. 41~55.

Rosenzweig, Mark R., and Kenneth I. Wolpin. 2000. “Natural ‘Natural
Experiments’ in Economics.” Journal of Economic Literature, vol. 38, no. 4
(December), pp. 827~874.

Rubin, Donald B. 1974. “Estimating Casual Effects of Treatments in Randomized
and. Nonrandomized Studies.” Journal of Educational Psychology , vol. 66,
no. 5 (October), pp. 688~701.

Rubin, Donald B. 1990. “Formal Modes of Statistical Inference for Causal Effects.”
Journal of Statistical Planning and Inference, vol. 25, no. 3 (July), pp.
279~292.

Rubin, Donald B. 1991. “Practical Implications of Modes of Statistical Inference
for Causal Effects and the Critical Role of the Assignment Mechanism.” Bio-
metrics , vol. 47, no. 4 (December), pp. 1213~1234.

Rubin, Donald B. 2005. “Casual Inference Using Potential Outcomes: Design,
Modeling, Decisions.” Journal of the American Statistical Association , vol.
100, no. 469 (March), pp. 322~331.

Rubin, Donald B. 2006. Matched Sampling for Casual Effects (Cambridge:
Cambridge University Press).

Tetlock, Philip E., and Aaron Belkin. 1996. Counterfactual Thought Experiments in



HREHEMEAE : T RETRY , 28F 2]

World Politics: Logical, Methodological, and Psychological Perspectives
(Princeton: Princeton University Press).

Winship, Christopher, and Michael Sobel. 2004. In Hardy Melissa Alan Bryman
eds., Handbook of Data Analysis (London: Sage), pp. 481~503.



22 RS E 20085 47 % =4 F — I

Causal Inference and Observational Study:
On the Counterfactual Model of Causality

Chi Huang
Chair Professor of Political Science/ Research Fellow of the Election Study Center, National
Chengchi University
Research Fellow (Joint Appointment) of the Institute of Political Science, Academia Sinica

Abstract

The core of the counterfactual model of causality (CMC) is simple. To argue
that D is the cause of Y, we must ask “What would Y have been if D were not the
case?” In other words, we should not rely solely on the observed regularities to
infer causality. Instead, researchers need to compare the realized outcome (i.e.
factual) with its potential outcome (i.e. counterfactual). This potential outcome model
forces us to explicitly state and make operational the counterfactual with a clear
implication of what should be controlled or compared. This has been developed into
a unified framework for causal inference based on randomized experiments, quasi-
experiments, natural experiments, as well as non-experimental observational studies.
This recent trend is indeed exciting for social science research targeted to address
cause-and-effect questions and yet impossible or difficult to conduct lab experiments.
CMC stimulates a new wave of reexamination of more traditional concepts and

methods of causal inference in social science research.

Key words: causal inference, observational study, counterfactual model of
causality, evaluation research, treatment effects model with nonrandom

assignment, endogenous treatment.





