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Causal Discovery

O630p 6MbNNOTEK

Regression discontinuity design n regression kink design *



lepMMHOMNOIrNA

 ATE — oxxunpaembln cpegHnn sdpdekT
E[Y | do(A = 1)] — E[Y | do(A = 0)].

 ATT — abhdeKT Ha TecToBOM rpynne
E[Y(1)| A=1]—E[Y(0)| A =1]
 ATU — 3bdheKT Ha KOHTPOJIbHOW rpynne
 LATE — a(ppeKkT c nonpaBKon Ha BOBJIEYEHHOCTb*
* CATE — 3bpeKT npu ycrioBusax
EY(1) | X = z] - E[Y(0) | X = ]

* He (hakT, 4To 60sbHOM eCcT BCe TabneTku
https://www.stats.ox.ac.uk/~evans/APTS/ce.html#effects-in-different-populations


https://www.stats.ox.ac.uk/~evans/APTS/ce.html#effects-in-different-populations

[lpegnonoxeHna Cl

°* HeT nponyuweHbiX KOH(hayHOepoB

* lMo3unTmBHOCTL Positivity

* KoHcucteHTHOCTbL Consistency

* Het ceTeBoro adppekTa No interference

* SUTVA = Consistency + No interference

* SPICE = SUTVA, Positivity, Identifiability, Consistency,
Exchangeability

https://www.stats.ox.ac.uk/~evans/APTS/causassmp.htmi


https://www.stats.ox.ac.uk/~evans/APTS/causassmp.html

L0 e

* lponyweHbix HeT (fate He BnnsaeT Ha vent)

* Positivity HapylweHa — nerkum NBJ1 He naBanu

* KOHCUCTEHTHOCTb — 3(p(PeKT 3aBuces1 OT TAXKECTU
* CeTeBoro agppekTta HeT (Mbl HE 3aJI0XKNJIN)

°* B peanbHbIX AaHHbLIX BEYHO YTO-TO HapyLUeHOo
* MMo3nTMBHOCTL HY>XHa BCEM, HEKOTOPbLIM CNJIbHEE



[ JOBNTUBHOCTb

« PCIl 3p0poBoro yenoeeka u PCl KypuabLnKa

16000
175
14000 |
150
12000
t - 125
L 10000
100
8000
6000 - 37
& : ] g - ; )
Puzpeniy Boivi 4000 4
| — vt B Treated: On supped | .
—— R 2000
o0 0-
o ) 0.0 0.1 02 03 0.4 0.5 0.6 0.0 0.2 04
seoup includes e

Potes: Treated group indsdes homemeness, while conleal geoup includes rents

[MO3NTUBHOCTL - Y BCEX OblST HEHYTIEBOW LLIAHC
nonacTb nog NBJ1, cm positivety.ipynb

https://www.sciencedirect.com/science/article/abs/pii/S0166046217303186


https://www.sciencedirect.com/science/article/abs/pii/S0166046217303186

HTO Mbl Ha CaMOM Oef1e OLEeHUU

« Kak npasuibHO 3aMeTunn @Andrigeto
Mbl oueHunnnm He ATE a ATT

* YTO Mbl MOIr/IM OUEHUTBL?

« Knio4eBonm BOMNPOC — UCTOYHUK OAMNCMepCnin
BO340EeNCTBUS

The treatment effect we get is almost entirely determined by the source of treatment variation we
use. That's pretty much it. Ask where the variation in your treatment is coming from, after
removing any variation you choose to remove by controlling for things, etc. and you’ll have a
pretty good idea whose treatment effects you are averaging, and who is being weighted more
heavily. (c) Nick Huntington-Klein

https://theeffectbook.net/ch-TreatmentEffects.html#i-just-want-an-ate-it-would-make-me-feel-great-what-do-i-get


https://theeffectbook.net/ch-TreatmentEffects.html#i-just-want-an-ate-it-would-make-me-feel-great-what-do-i-get

Inna npaBuia N3 KHUXKK

* ROT1: ecnin y Hac cny4yamHO Ha3Ha4YeHO BO34ENCTBUNE N HE HYXXHbI
MnonpaBkKW, y Hac ectb ATE

* ROT2: ecnin y Hac Ha3Ha4vyeHue pasHoe o rpynnam n Mbl MOXXeMm nx
n3osinposBaThk, Y Hac ectb CATE

* ROT3: ecsin 4acTb gncnepcmm Bo3gencTensa naet vyepes back doors
(Mo3>ke), Mbl MOXXeM ee ybpaTb — 1 Ha OCTaTKax NnoJiy4nTb
B3BELUEeHHbI cpeaHU 3PeKT

* ROT4: ecam Mbl pelinMm, 4TO Y HacC €CTb B3aMMO3aMeHseMble
noarpynnbl B KOHTPOJZIBHOW 1 TeCTOBOW rpynnax, y Hac ectb ATT

* ROT5: ecnn YacTb Ancnepcmn BO3AeNCTBUA NAOET OT SK30reHHOW
nepeMeHHOW, N Bbl N30JIMpyeTe TOJIbKO 3Ty YacCTb, Y Bac eCcTb LATE*

* He B 3TOT pa3
https://theeffectbook.net/ch-TreatmentEffects.html#i-just-want-an-ate-it-would-make-me-feel-great-what-do-i-get


https://theeffectbook.net/ch-TreatmentEffects.html#i-just-want-an-ate-it-would-make-me-feel-great-what-do-i-get

e el S eEldilion

* https://arxiv.org/abs/2506.04194
What Makes Treatment Effects Identifiable:
Characterizations and Estimators Beyond

Unconfoundedness

* https://pubmed.ncbi.nlm.nih.gov/38847059/
Causal inference in the absence of positivity:
The role of overlap weights


https://arxiv.org/abs/2506.04194
https://pubmed.ncbi.nlm.nih.gov/38847059/

OcHoBHasa npobrema Cl

 HeT napasisienibHON BCENIEHHON NOM4 PYKOW

 He moxeM HabnoaaTb KOHTPMaKTUYEeCKUin pesynbTaT
 Mo>xeM nNpegnonoXnTb, HE MOXXEM MPOBEPUTHL

 DiD - y Hawemn rpynnbl ecTb bpaT-61n3Hel

« SC — 6/2mM3Heua HeT, HO eCTb PpaHKEeHLUTENH



Pa0bl 1 MaHEN

 Uunknbl HeNb34, Mbl NX pa3nesinMm

om0
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bpaT-0/1M3HeL,

° EpaT-6J'II/I3HELI, MEHAETCH TaK K€ KaK U Mbl

* Ecnm 6bl He 6b110 BO3OENCTBUSA, HALUM pa3HULbI 00 U
nocsie coenananmn 6bl (NapannenbHOCThb)

* Pa3Hunua pasHul = apdekT

Bo3gencreume PesynbTatr

/

e



Brnen bbbl Hac EBknA

(a) Parallel Prior Trends

Outcome

Treatment
Period
1

Treatment

Control

Time

Outcome

(b) Converging Prior Trends

https://theeffectbook.net/ch-DifferenceinDifference.html


https://theeffectbook.net/ch-DifferenceinDifference.html

[ 1ynbl BONPOC

CKOJIbKO HernapannesbHOCTU MOXXHO?
JInHenHbIN 3pdeKT B nonynaunm
JINHenHbIN 3 heKT Npu pa3HbiX 6a30BbIX YPOBHAX

HeMHOXKO norapungpmmpyem tyga-croga, n Ok

Bcernoa Hy>kHO aAymMaTb 06 agANTUBHOCTU U
MYJIbTUMIMKATUBHOCTU 3P (PEKTOB

DiD BbISBNAOT agaNnTUBHbIN 3P EKT
N, kKcTaTn, Mbl oueHnBaem ATT



FLie bosiee raynoe HabawoeHme

« Ecnu rpynnsl ¢ pa3HbiM 6a30BbIM YPOBHEM MEHSAIOTCH
napaJsiiesibHO, OHN He B3aMMO3aMEHSAEMbI

 3a aagouTUBHBLIM 3(PPEKTOM MOXKET CKPbIBaTbCH
aoONTUBHBLIN 2PeKT B noarpynne, Torga sBce
OTJINYHO

* nnm MynbTUNINKATUBHLIN 3P eKT, Torga Bce rnjaoxo



[1>xoH CHOyY

Xonepa, JloHOoH, [1XKOH CHoy
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O6a u3 Bukmnneauun, rpadmnk cam pucosan. Y capa [>KkoHa 3To 6bi1 NATbIM NPOEKT



- e EHeeTs

Pounds of margarine

Per capita consumption of margarine
correlates with

The divorce rate in Maine

8.2 3.0

71 4.78
58 4.55

4.8 4.32

3.7
I 1 ! I 1 I 1 ! I 1
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

4.1

== Per capita consumption of margarine in the United States * Source: US

Department of Agriculture

®=The divorce rate in Maine - Source: CDC Mational Vital Statistics

2000-2009, r=0.993, r>=0.985, p<0.01 - tylervigen.com/spurious/correlation/5920

8]el 20J0NI(]

https://www.tylervigen.com/spurious/correlation/5920 per-capita-consumption-of-margarine_correlates-with_the-divorce-rate-in-maine


https://www.tylervigen.com/spurious/correlation/5920_per-capita-consumption-of-margarine_correlates-with_the-divorce-rate-in-maine

col oeBEEOYTE MapE el He e

 Hukak. NapannenbHOCTb HenpoBepaeMa
 CTaTTecT Ha pa3Huuy rpynn go toro (DiD nnauebo)

 BepuTb, YTO KOHTPOJIbHAA rpynna He noJsy4yunsaa
Hey4YTeHHOro BO34enCcTBuUS

 BepuTb, 4TO rpynnbl BO MHOIOM MOX0o>xXu - EDA

* [lpoBepuTb, YTO TPaeKToOpUMN A0 BMellaTeNbCTBa
coBnananunm - EDA



[ e 1OBEepUTEeSIbHLIN MHTEepBa?

* ECTb CrpynnunpoBaHHbIe AaHHble — HET MHTEPBAJIOB
 Hy nnm ecTb, €CNin eCcTb AaHHble 0 oUCNepcmnax
e Ecnn poCTynHbl OaHHbIE MO KaXXAoMy ciiy4ato — ols

 Mopenb c pukcmpoBaHHbIM adhhekToM pyfixest.feols

- EcTb cMelleHune y KakaoW rpynnbl
- ECTb CMelleHne y KaXKJoro MOMEHTA BPEMEHM



ol ooy

 Bce MeHAN0Cb He 0 AHOBPEeMeHHO
* Y HacC eCTb HECKOJIbKO KOHTPOJIbHbIX rpynn
* Y Hac eCTb HECKOJIbKO TeCTOBbIX Fpynnmn

* IpdhekT HacTynas He cpa3y — TyT npobsiema
staggered threatment adoption

* [lpuMmepHo ¢ 2021: PAHbLUE BCe ncnonb3osanm TWFE
A Tenepb Mbl pekomeHayem HALLI METO/L


https://www.nber.org/system/files/working_papers/w31842/w31842.pdf

wiie Ol YIEOHE TeK
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https://replicationnetwork.com/2019/10/18/reed-eir-more-on-heterogeneity-in-two-way-fixed-effects-models/


https://replicationnetwork.com/2019/10/18/reed-eir-more-on-heterogeneity-in-two-way-fixed-effects-models/

[lekoMno3anumsa B 2x2DID

Difference-in-Differences Designs: A Practitioner’s Guide

Andrew Baker® Brantly Callaway' Scott Cunningham?
Andrew Goodman-Bacon$ Pedro H. C. Sant’Anna¥

June 18, 2025

Abstract

Difference-in-differences (DiD) is arguably the most popular quasi-experimental research
design. Its canonical form, with two groups and two periods, is well-understood. However,
empirical practices can be ad hoc when researchers go beyond that simple case. This article
provides an organizing framework for discussing different tvpes of DiD designs and their
associated DiD estimators. It discusses covariates, weights, handling multiple periods, and
staggered treatments. The organizational framework, however, applies to other extensions of

DiD methods as well.

https://arxiv.org/abs/2503.13323 R 6ubnunoteka bacondecomp Mo>xxHo B python


https://arxiv.org/abs/2503.13323
https://github.com/evanjflack/bacondecomp
https://github.com/causalinfpython/advanced-did/blob/main/DIDestimators.ipynb

Ecnm bpaTa-01mM3HeUa HET

 ECQIN eCTb HECKOJIbKO MOX0XUX PALOOB
 CobepeM NNHENHYIO KOMOMHALUIO
 HeoTpuuaTesibHble KO3(PPUNLUNEHTbI, CyMMa= 1
* [Mony4dmBwerocsa ppaHkeHwTenHa B DID

* NIHTepnpeTupyemMoCTb NagaeT

* CUHTETUYECKNN KOHTPOJb



Dol M0 Lernsls=100

° ['me MHOro IOHUTOB N MHOIo cobblITM - pyfixest

° TaMm, roe ecTb Xopolune naHesnbHble AaHHble —
(I/jI.CI'IOJ'Ib3OBaTb CUHTETUYECKUN KOHTPOJIb pysyncon red
It
°* Tam, roe eCcTb O4EHb MNOX0XKas rpynna u Hy>XHa
NHTEPNPEeTUpPyemMoCTb Ond He-TexHapen — DID

°* Tam rge HY>XXHbl 0OBEPUNTEJIbHbIE NHTEPBAJIbl —

KA HepHAA- M HAGKa b nmbo nmeTb AaHHbIe NOo

Ka>X[on To4yke nmbo nocynTaTb UX PyKaMu
* Mo>XHO HanucaTb SC pykaMun, He o4eHb CJIOXKHO


https://github.com/py-econometrics/pyfixest
https://sdfordham.github.io/pysyncon/index.html
https://www.reddit.com/r/econometrics/comments/13j2v5q/python_package_for_the_synthetic_control_method/
https://www.reddit.com/r/econometrics/comments/13j2v5q/python_package_for_the_synthetic_control_method/
https://matheusfacure.github.io/python-causality-handbook/Conformal-Inference-for-Synthetic-Control.html
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