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David Card, USA Joshua D. Angrist, USA Guido W. Imbens, USA

"fér hans empiriska bidrag till "fér deras metodologiska bidrag till analysen av
arbetsmarknadsekonomi” kausala samband”

‘for his empirical contributions to for their methodological contributions to the analysis

#nnhp|n,—lééwm economics of causal relationships
} .‘;IM i Ces2 4057 Scroll for detals




Contributions

Imbens, G., and Rubin, D. (2015).
Causal Inference for Statistics,
Social, and Biomedical Sciences: An
Introduction. Cambridge UP,

Joshua D. Angrist and Jorn-Steffen
Pischke (2009). Mostly Harmless
Econometrics. An Empiricist’s
Companion, Princeton UP,



Yro Takoe IKCIIEPUMEHT

Hab6rozenne, ocaosanuoe ua teopun (‘In theoretically
unambiguous circimstances’ — (¢) A.E.Roth).

(BeposiTHO, r/IaBHBIN) METO/L M MHCTPYMEHT Hay9HOIO MO3HAHUSI.
® Bcerjia UCKyCCTBO — XOTS U B PA3HbBIX CMbIC/IAX.

B Jlydmiee 3HaHME — Bpar XOPOIIEro 3HAHUS.



HpI/I‘{I/IHHO—C.He,ZLCTBeHHbIe CBA3U

Y=f(X)+e

Korma mbr Mmoxkem yTBepx)aarh, uro X ecTb npudnHa Y 7
m Correlation # causation

®m 1 kak ObiTh ¢ confounders?

e



[Tpuunnno-ciejicreernbie cBsizu 11

Worldwide non-commercial space launches

correlates with
Sociology doctorates awarded (US)
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[Tpuunnno-ciuejicreennbie cBsizu 111

® Yro sBasercs npuunnoii paxa gerkux? (Kypenne,
CONUATHHO-9KOHOMUIECKUIl CTATyC, TeHBI?..)

® [Tomorator sin Bakuuabl or COVID-19 (u ecsn ja, 10 Kakas
mymie?)

® Biusier sin pasmep Kjacca Ha yCIeBaeMOCTb yUEHUKOB (M Kakoit
pa3Mep OnTuMaJIeH)?

® CrnocoOHa Jiu MpoNaraiia yCUIUTh COMUAIbHBIN KOHMIUKT?

B [IpuBoAuT /i MOBBIIIIEHNE MUHUMA/ILHON 3apabOTHON TIIaThl K

g%CTy 6e3paborurib?



[Tpuunnno-ciejicrennbie cBsizu [V

Confounding

Smoking Gene
(offee b |ing cancer

N/

Smoking

Smoking s correlated with coffee drinking Smaking Lung Cancer

and a risk factor even for those who do not
drink coffee




NucrpymenTobl

Yi= o+ b1Xi+ B2Wi+ e
ﬁOLS = (XTX)_leY
cov(Xi,e;) #0

Y; = Bo+ P1Xi + BoW; + e
Xi=ao+oZi+u
Brv = (ZTX)_lzTY




TpeboBaHust K MHCTPyMEHTaM

Relevance Mncrpyment Z ckoppenupoBan (4em Jrydiine — Tem
JIydIle:) ¢ HHCTPYMEHTUPYeMOoii mepemeHHoi X .
ITposepka: cov(X,Z) # 0
Exclusion restrictions Wucrpyment Z He CKOPPEIUPOBAH C
3aBUCHMOIT TIEPEMEHHON Y, T.e. BUsET HA HEe
uckaounTebHo depe3s X. IlpoBepka: aprymenTs. ..



DK30reHHas Bapualys: HOKPLITHE PaJMO U MeHOLM/]
B Pyanje (Yanagizawa-Drott, 2016)

Figure 1. Genocide violence in villages Figure I RTLM radio coverage

Sharo of vilage with reception

log(h;) = Bri + Xsy + v + €

e



EcrecrBeHHble 9KCIIEPUMEHTHI B 00pa30BaHUK
Angrist and Krueger, 1991

Figute 2: Years of schooling by quarter of birth Figure %: Log weeky carnings by quartr of bitth
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Exogenous variation in

‘ causes higher income for more educated.
ears of education




EcrecrBennbie skcriepumenTsl 11

People born late in the year have more years of education and
higher incomes

Additional years of education have a positive effect on income. The figure uses data from Angrist and Krueger (1991).
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Difference-in-Differences
Ashenfelter and Card, 1985

Uccneayercs apdert § 9KCrepuMeHTaIbHOrO BO3JIEHCTBUS T Ha,
3aBUCUMYIO IIEpEMEHHYI0 Yy = [3 4+ dx + u, C KOHTPOJIEM Ha
eCTeCTBEHHbIE U3MEHEHUAd I10 KOHTpO.}IbHOﬁ prHHe:

6 = (E(y1lr = 1) — E(yolz = 1)) — (E(y1]|z = 0) — E(yolz = 0))

Onenka Dif-Dif — 3710 pasimune B nokazareasx y jiis
SKCIIEPUMEHTAJIbHON 1 KOHTPOJIbHOR I'PYIIIL.



Metoj1 pazHocTt B pa3HOCTSIX

Qutcome

Pre-intervention Post-intervention

y = Bo + 0ot + frx + otz +u
rje By — cpennee 3nadenue y B nepuoj 0, dg — apdexT Bpemenu, t
— nammu Bpemenn (0 B mepuos 0, 1 B mepuon 1), x u f; — nammu
u 3pdexT pernona, tr — Kpocc-3¢dpdEKT BO3EHCTBUS U PEruoHa, §
— onenka DifDif.

e



EcrecrBennbie skcriepumenTbi 111

Card and Krueger, 1994

The effect of increasing
the minimum wage

Card and Krueger used a natural experiment

to study how increasing the minimum wage

affects employment.

The researchers identified a treatment group

(restaurants in New Jersey) and a control group

(restaurants in eastern Pennsylvania) to measure the
effect of increasing the minimum wage.

CONTROLGROUP @ TREATMENT GROUP

PENNSYLVANIA 1

)

Employment (feb 1992

—— New Jersey
13 ——  Eastern Pennsylvania

1
, W
09

T T T T
0oct-91 0ct-92 0oct-93 Oct-94 oct-95

1 April 1992: The hourly minimum wage in

New Jersey was increased from 4.25 dollars
10 5.05 dollars. Despite this, employment in
New Jersey was not affected.




Meto,1 pa3pbiBHO#T perpeccun

Outcome

Probabili

Did not receive | Received certificate

cericate of mert | of merit
Threshold Threshold

Running variable Test score

Untreated H Treated

Hecmotpa ma poct muanMmanpHO# 3apmiarel B Heio-Ixkepen ¢
4.25% to 5.05$% B uac B aupese 1992, Gespaboruna B peCTOPAHHOM
cekTope B Huro-/Iykepcu He BBIpOCIA, a TayKe HECKOJIBKO YIaJia B
JOJI'OCPOYHON IEePCHEeKTUBe.

Card (1990): Murpamnus 6oee 100 Toic. ky6unnes Bo Oiopuay B
1980 r. me npuBesa K pocry 6e3padboruiibl B0 Piopujie.

s



KadecTBo 1Koy u orjiada or 0bpa3oBaHus
Card and Krueger, 1992

rOC}'ﬂa‘pCTBeHHbIe MIKOJIBI PA3HOTIO KaveCTBa C TOYKH 3pEeHuA a)
HATDY3KW HA yIUTe/Is, 6) MPOIOIKUATETHLHOCTD
IIKOJTBHOTO T'0JIa, B) 3aPILIATHL YIUTEIs.

KOHTpOJ—[b MUrpainnm MezKAy MMTaTaMU ITO3BOJIAEeT CPaBHUBATH
YUYEHUKOB, MOJIYIUBIINX 00pa30BaHUE B IITATAX C
Pa3HbIM Ka4eCTBOM IIKOJI, HOJIYYalOIIUM JTOXOIbI BO
B3pOCJIOM COCTOSIHUW HA OJTHOM W TOM K€ DbIHKE
(manp., Beipocmux B Aiose nam Aymabame, HO
paboraronmux B Kamudopaun).

B pesysibrare ObLT mOydeH MOTOKUTETBHBIN 3 deKT KadecTBa:
COKpAITIEHrEe pa3Mepa KJIacca Ha b 9esl. MPUBOANT K
pocty oTmadu oT obpazoanus Ha (0.4 1m.1., a pocT
sapriarel yunresns Ha 10% — K pocry oTmaun Ha
0.1.m.m.

e



Potential Outcome approach:
the Rubin Causality Model

B enuHUIBI HAO/TIOMeHNsT (MHAUBUIBI, COOOIIeCTBa, (DUPMBI...)
1=1,...n

® pozzeiictBue (treatment) 7; = 1 st Tex Ha KOTO OHO
okasbiBasioch (treated) uT; = 0 Ha rex Ha koro Her (untreated
unit)

® norenmmatbHbIT uTor (potential outcome) Y = Yi(T; = 1) s
treated u Y;O =Y;(T; = 0) ana untreated unit

® mpuumnHOe Bosseiicteue (causal effect) 7; = VP — Y or T na
eJIMHUILY ©

Ecnu adpderT Bo3meiicTBAST HOCUT CHCTEMATHIECKUN XapaKTep, MbI

roBOpUM O npwauHHOM BO3jeiicTBuu. [Ipobiema B ToM, 9TO HA

MpaKTUKe “HeIb3s JBAXK/Ibl BOWTHU B OJHY U Ty K€ BOIY”, T.€.

HAOJIIOATH OJIHOTO M TOTO K€ WHAWBUIA W MO, BO3AEHCTBAEM, 1

BHE €ro.

e



PanjjomMmuzarumst

Ecnu ciydaiiHo npunucaTh eJIuHUIBI K TPYIINaM BO3AeHCTBUS
(sxcrepumenTasbHoit) 1 kontposbsroi, (V1 YY) L T;

TO HeT JOCTATOYHBIX OCHOBAHMUIA M0JIaraTh, YTO OHU
CUCTEMATUIECKN OTJIMIAIOTCS, M CJIEJ0BATEIHHO, PA3JININE UX
CpeJHell peakIiy Ha BO3JEfiCTBIEe WM ero OTCYTCTBUE U €CTh
npuunaabiii Average Treatment Effect (ATE):

ATE = Er; = E(YMT, = 1) - E(Y0|T; = 0) (2)



OneHka NPUIMHHOTO BO3AEHCTBUSI

Ha mpakTuke HecMellleHHAs OIEHKa BO3IEHCTBUAA MOTYyIaeTCI KaK

1 0
ATE = 7 = Z?=11Y1'Ti i Y1 =T

(3)

n n0
C JUCHepCHUeil OLeHKN
2 2
()= 2L 2 a
Var(7) = —4— 4+ — 4
n! n0



KittoueBbie ycjioBust

Excludability: emuncTBenHO# neficTBYIONMIENH IPUIUHON, BIAUIONIEH
Ha, eJMHUILI Bo3jeiicTBus (treated units) sBisiercs
camo BozzeiicTeue. Bee mHbIE IepeMeHHbIe
V ={v,v,...} or koTopeIX 3aBucur Y; HE MOTYT
BRI3BATH 3TOT 3bdext, T.e. Y (v) = Y1 (v') and
Y2 (v) = Y2 (o), Vo, 0 . ...

SUTVA: Stable Unit Treatment Value Assumption:
HOTEeHIUAIBHBIA UTOr I OJHOM €IMHNWILI HUKAK He
3aBUCHAT OT BO3JEHCTBUSA, OKA3AHHOTO Ha, JII00bIE
napyrue exunauiel, Y;(1;) = Y;(T).

Ha mpakrTuke ya0B1eTBOPUTH 3TH TpeOOBaHus ObIBAET HE JIETKO.

-_—c . . . .. . ... 0 . . .



[TosieBbie sKcIIEpUMEHTHI B 0Opa30BaHUK

Perry Preschool More than 50 years ago, the

forever changed the trajectory of

PI‘Oject early education.

Does High-Quality Preschool Education
Make a Difference?

Project began as a research study
to high-quality education could have a positi
the communities sl
David Welkart, and with the extraordinary

principal Charles Eugene Beatty,

factors of failing in school were randomly divided into
entered a high-quality preschool program based on Highs
approach, and a comparison group who recelved no preschool education.

The Perry Project was conducted from 1962-1967, but led to a longitudinal

documentary as we continue to follow the Perry Preschool participants throughout

https://highscope.org/perry-preschool-project/
https://abc.fpg.unc.edu/abecedarian-project



https://highscope.org/perry-preschool-project/
https://abc.fpg.unc.edu/abecedarian-project

[ToseBblie OKCIICPDUMECHTLI B O6H_[€CTB€HHI)IX HayKaX

Duflo, Banergee, Kremer (Nobel prize 2019) on powerty alleviation

VILLAGES LOTTERY FULLY IMMUNISED

CHILDREN P
@ vaccination
CONTROL GROUP i o 39%

ENGHE =3
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S
vaccination
MOBILE CLINICS VACCINE - 20% % [
g 18% ||~ @‘ )
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bt Ei ‘ '
- MOBILE CLINICS ~ VACCINE LENTILS 0% Kremer BanerJee Duﬂo

CONTROL ~ MOBILE ~ MOBILE CLINICS
CLINICS WITH

neameOTL causes in education

Banerjee Duflo Glennerster Kodhari on
incentives to vaccinate




Field experiments in Social Sciences

Bertrand and Mullainathan (2004) on

discrimination in the labor market. Della Vigna and Malmendier

(2012) on charity donations.




Anriuiickas Jieau U ee dai

An English Lady claims she
can distinguish between Tea
poured in Milk from Milk
poured in Tea.

Kak mpoBeputh, mpaBay ju OHA TOBOPUT?!

1. BepositHOCTH yraarh BEPHO /sl OJHON

qamku Pr = %

_(1\3 _ 1

2. s tpex wamek Pr = (5)° = g

3. Yewm OouibIlie BHIOOPKA, TEM MEHBIIIE
BEPOSITHOCTD YTO 3TO CJIyIaiHOE

cosuajenue, Pr(really knows) =1 — ()"

Fisher npenmnoxun Tect u3 8 ciayvaiino
YIOPSIIOYEHHBIX YaIleK, U KOTOPHIX B
ITOJIOBUHY HAJIMBAJIM CIIEPBA MOJIOKO, & B
[OJIOBUHY Yaif, TaK 9TO BEPOSATHOCTD
CIIy4aiiHO yraJaTh BCe PABHA OJHOMY
IAHCY U3 ﬁi‘l)! =70
(rumepreoMeTpuYecKoe paclpee/ieHue,
odds ratio 1/70 ~ 1.4%. (Toopsr, nemn
ragasal




Tunbl 9KCIIEPUMEHTOB B ODIIECTBEHHBIX HAYKaX

Control Incentives Sampling Realism
Lab High High (?) Convenience Low
Lab in the field Medium High (?) Case study/ Medium
Snowball
Survey Low Low Quota/Random | Medium
Field Medium/Low Medium Quota High
Natural Medium/Low | Medium(?) Population/ High

Self-selection




AHayin3 NPpUINHHOCTH

OcCHOBHBIE METO/BI U KOHIENIUN AHAJN3, [IPUIMHHOCTH
npuaymanbl He Hobemmaramu 2021:

Difference-in-Differences — Snow (1855)
Potential outcome in experiments — Neyman (1923)
Causality in observational data — Rubin (1974)

Instrumental Variables — Philipp/Sewall Wright (1928), Heckman
(1979)



Anayimz npuaunnoctu 11

Meromuueckuii Braas (Angrist an Imbens, 1994; Angrist, Imbens
and Rubin, 1996) cocrour B onpeesennu yCaoBuit
unentudukauu 3pdexTa Bo3aeiictBug D Ha 11€/1€BYIO
nmepeMeHHy0 Y KOrja OHO SHJOMEHHO U HEOJHOPOIHO:

B Y — noxoapl, D — ypoBeHb 00pa30BaHUs, KOTOPBIi
NOTEHIMAIBHO SHJOT€HEH (CaM 3aBUCUT OT JIOXOJ0B) U
HEOJTHOPOIEH (JTIOIM MOTYT TO-Pa3HOMY TOJIb30BATHCS
obpasoBarenbHbIME pecypcamu). VlccieoBaresio mojaKOHTPOJIEH
HHCTPYMEHT Z (TeXHOJIOTUH, HAIp., reiiMubuKaIms),
saustotuit #Ha D(Z) n yepes wero ua Y (D, Z).

® Y — cocrosiHne 3/10pOBbs (0OBLEKTUBHBIE KIMHUIECKIE
nokaszaresn), D — crparerus jedenus (J1eKapcTBo, treatment)
KaK JIUCKPEeTHas mepeMerHasi. PeajibHOe BO3/eiCTBIE MOXKET
ommyaThCs 0T D (marueHT BIOpachiBaeT TabIeTKIH,
3aHMMAETCS camoJiedenneM, u ap.). Habmomzaemo Tonpko Z —

26H3B€CTHI>I D(Z)YunY(D,Z).



Anasmmz npuannnoctu 11
TpeboBanns K TepeMEHHBIM TIPYU SHIOTEHHOCTH W HEOTHOPOIHOCTH:

SUTVA: Buusinue Z na D u'Y jist 0HOINO MHAUMBKJLA, HE
3aBUCUT OT Apyrux mHusuaos: Z = Z'D(Z) = D(Z')
and Z = Z2'&D = D'Y(D,Z) =Y (D', Z'). llpu stom
JOILIYIIeHUM BO3/JefCTBUe Uju He BO3/JeiicrBue
(Z ={0,1}) moxKeT HpUBECTH TOJBKO K HCXOJAM
D(0),Y(D(0),0) nam D(1),Y(D(1),1).

FExclusoin Restriction : Z Bamster Ha Y TogbKO yepe3 D, T.e. mjst
moboro d = {D(0), D(1)}, Y(d,1) =Y (d,0).

[Ipu sTux ABYX yCa0BHAX 3(D@PEKT HHCTPYMEHTA Ha, 3aBHUCHMYIO

[IEPEMEHHYIO €CTh IMpou3BeeHue AByxX 3pdeKTon:

Y(1,D(1)) = Y(0,D(0)) = [Y (1) = Y(0)] x [D(1) — D(0)]

OHako 9T0 ere He UCKII0IALT caMo0oTO0Pa WHAMBUIOB, TOITOMY

—s s



Anasmms npuannnoctu IV

Monotonicity : mazKe B HEOSHOPOJHON IOMYJJIANNH HHCTPYMEHT Z
MTOBJIUSIT OBl OMMHAKOBO HA JIIOOOTO MHIWBUIA, BHE
3aBUCUMOCTHU OT TOI'O B KaKO#l I'pyIille BO3IelCTBUA OH
okazasicsi, D;(1) =2 D;(0), Vi.

Torna Local (;[JIS{ WHJIMBUI0B C MOHOTOHHBIMU Hpe,ZI;HO‘{TeHI/IHMI/I)

Average Treatment Effect

E(Yi|Z; = 1) — E(Yi|Z; = 0)
LATE = =
E(Di|Z = 1) — E(D;|Z, = 0)

E[(Yi(1) = Yi(0)[(Di(1) — Di(0)) = 1]

JUTst GUHAPHOTO nCXo1a (eCTh/HET BO3IEHCTBHE).
Kpowme Toro, Angrist and Imbens mokazasun, 9To a1 JTIOOBIX
AUCKPETHBIX MHCTPYMEHTOB IV OIEHKHN €CTh B3BEIICHHbLIC CDEJIHNEe

LATE.
— s



-
So what?

ILH., TEIePpb Mbl 3HaEM YCJIOBUA, ITPU KOTOPBIX OHEHKUN Kay3aJIbHBIX

cBsizeil Oy/IyT KOPPEKTHBI U COCTOSTENbHBI, YTO PACIIHPIIO

TOPU30OHTHI MIOHUMAHWA IMTPUYUH U CJIe,Z[CTBHfI, B T.9. B

npuioxkenngx. Ho

B DTHU yCAOBUS JIOCTUTAIOTCS HE aBTOMATHUYECKU, & MPU HAJTUIUN
SKCIIEPUMEHTABHBIX WHTEPBEHITHIA.

B CobJiro/ieHne 3TUX yCJIOBUNM — OTYACTU OCTAETCS BOIIPOCOM
WCKYCCTBA WHTEPIPETAINN.

® HE no3sposigior nerars KOHTPPAKTUIECKUX BBIBOJOB, HA 9TO
CIOCOOHBI, K pUMepY, OaiiteCOBCKIe MeTO/ bl aHa/In3a
npuannanocru (Directed Acyclic Graphs (DAG) — Pearl and
McKenzie (2018), Pearl (2001), Imbens (2020)).

— s



Questions for future

® Korga koppensius o3nadaer npuanaaoctsb (Sewall Wright,
1928).

B CobtioieHne 9TUX YCJOBUI — OTIACTH OCTAETCS BOTIPOCOM
HUCKYCCTBa UHTEPIpPeTallUN.

» HE no3sBossaior genars KOHTPGMAKTHIECKAX BBIBOIOB, HA UTO
CHOCOOHBI, K IPUMEDPY, OalleCOBCKIE METO/bI aHAIN3A
npuananocta (Directed Acyclic Graphs (DAG) — Pearl and
McKenzie (2018), Pearl (2001), Imbens (2020)).



Kora KoppeJsiiinsi 03Ha9aeT MIPUIUHHOCTD !

Figure?.3:Simple graph where W satisfies
the backdoor criterion

Figure 7.4: Graph illustrating that e(W)

blocks the backdoor path(s) that W blocks.

smoking tar deposit lung cancer
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smoking gene

() Original Pearl DAG for front-door crite-
Tion

smoking tar deposit lung cancer

smoking gene

(¢) Freedmen Concern 2: smoking — lung
cancer

smoking  tar deposi lung cancer

smoking gene
(b) Freedman Concern 1: smoking gene - tar
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smoking  tar deposit lung cancer
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smoking gene  hazardous
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Tommen:




Further references
CAUSALITY

JUDEAPEARL =  SECONDEDITION -

AND DANA MACKENZIE

THE
BOOK OF

WHY

B ——

~ MODELS, REASONING.
THE NEW SCIENCE AND INFERENCE

| JUDEA PEARL

Judea Pearl, Dana Mackenzie. The

Book of Why: The New Science of Judea Pearl. Causality: Models,

Cause and Effect, Reasoning, and Inference.

Penguin,2018,ISBN 9780141982410. Cambridge University Press, New
York, NY, USA, 2000. ISBN



Final references

® Jonas Peters, Dominik Janzing, and Bernhard Schélkopf.
Elements of causal inference: foundations and learning
algorithms. MIT press, 2017.

B Imbens, Guido W. 2020. "Potential Outcome and Directed
Acyclic Graph Approaches to Causality: Relevance for Empirical
Practice in Economics."Journal of Economic Literature, 58 (4):
1129-79.

® Brady Neal. Introduction to Causal Inference from a Machine
Learning Perspective. Manuscript, 2020.

abelianin@hse.ru
http://epee.hse.ru
Thank you for your attention!
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Ultimatum game
Giith Schmittberger Schwarze, 1982

Player 1 (sender) has endowment (pie of size) 100 and may offer any share z of
this endowment. Player 2 (receiver), observing this offer, may either accept it,
in which case he receives x, sender gets 100 — x, or reject it, in which case both
players receive nothing.

Equilibrium prediction: arbitrarily small x is preferred by the receiver to
nothing, so (s)he would accept any offer. Knowing this, sender should set

z — 0 and keep 1 — x — 1, which sender (marginally) accepts.




Ultimatum and dictator games in Russia

Transters and MAO

player
I UG: transfers
M uG: MAO

M DG: transfers

Snareof iz £ 52.

Moscow Samara Tomsk
Gtics

Globally, (Cochard e.a., 2021), median and mean offers in UG are
in the range of 41-42%, in DG, about 25%. In UG, offers less than
20 are rejected 80% of the time, so there is almost no offers below
20 and above 50.




	  
	   
	  
	  
	 
	 
	

