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Koppenauus v npu4nHHO-CnefCTBEHHAs CBS3b

@ [lo cux mop Mbl U3y4anu MeToabl UGEHTUUKALUN CTaTUCTMYECKON
CBSA3M MeXAy ABYMS WM HECKOJIbKUMW MEPEMEHHBIMU, U3MEPEHHBIMY
MO pa3HbIM LUKajaMm

o Cratncrtmyeckas cBa3b He obsA3aTenbHO npegnonaraeT, 41O OAHa
nepeMeHHas BAWUAET Ha APYryto. ITO BANSIHNE MOXET
HaMN4YECTBOBATb, @ MOXET U HET

o Koppensiuns He o3navaet kaysauunto (correlation is not causation)
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[Mouemy koppensiums He obsizaTenbHO npeanonaraeTr
NPUYUHHO-CNEACTBEHHYIO CBSA3b !

e ObpaTHoe BAnsiHMe (3HAOrEHHOCTD, reverse causation): B perpeccum
HaJAu4Yne CTaTUCTMYECKUN 3HAYUMOIA CBSA3N MOXKET ODBACHATHLCS
BAUSAHWEM 3aBMCUMOM NEPEMEHHOR Ha HE3aBMCUMYIO, a He HaobopoT.
MNpumep: 300pOBbE HACENEHUSI U COLMANbHbLIA KanuTan

o [lNponyuerHbie nepemenHble (HeHabitogaemas reTeporeHHOCTb,
omitted variable bias, unobserved heterogeneity, confounding factors).
Ecnu ecth Henabniogaemas nepemMeHHas, KOTOPas OAHOBPEMEHHO
BIMSET Ha 3aBUCUMYHO 1 HE33aBUCUMYIO NEPEMEHHbIE B perpeccum,
oueHka ahdhekTa byaet cMmelteHHol. MMprumep: pocT yueHnkos u
OLEHKM MO CTaHAApPTU3MPOBAHHBIM TECTAM NO MaTeMaTuKe

@ B 6onblunHCTBE perpeccuoHHbIX MOAEneil Henb3s UCKAKYaTh Haan4mne
HeHaboAaeMbIX NEPEMEHHBIX, BANSAIOWMX OAHOBPEMEHHO 1 Ha
3aBUCMMYIO, 1 Ha He3aBucUMyto nepemenHsie. [oaTomy B npocTbix
MOZENAX Mbl NOYTN HUKOTAA HE MOXKEM ObiTh O KOHLA YBEPEHbI B
HaMYNN NPUHNHHO-CNEACTBEHHON CBA3M
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KoHTpdakTyanbHas Moaenb NpUuYnHHO-CAEACTBEHHOW CBA3M
Pybuna

@ [Jlonyctum, 4To Hac uHTepecyeT 3PdeKT OLHOTO ABNEHNSA Ha LpPYroe.
Bnusier nn nonyuyenne sbicwiero obpasoeanune Ha goxoa? BuizsisaeT
SN KypeHue pak?! etc.

o HasoBem HesaBMCMMYIO MepeMeHHyto Bo3geiicTBrnemM (treatment) u
obosnauum kak D. Hanpumep, D = 1, ecnu yenosek kyput, D = 0,
ecnu He KypuT

@ [lyctb Y — 3aBucmmas nepemenHas (Hanpumep, BEPOSTHOCTbL paka)

@ Torpa Yp—1 — BEpOATHOCTb paka, €C/n 4eNoBek KypuT, Yp—g —
BEPOSITHOCTL Paka, €C/IN YEJIOBEK HE KypuT

o Torpa adbdbekT BO3ACICTBUA AN uHanenga i: A; = Yp—1 — Yp—g
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dyHoamMeHTanbHast NpobaemMa NpUYNHHO-CNEACTBEHHON
CBA3Y

@ Mbi He MOXeM HabntopaTb 0gHOro U TOro e nHansuga (unu gpyroi
06beKT HabntogeHMs) B fBYX COCTOAHUAX OGHOBpeMeHHO, npu D =1
nD=0

@ CraTucTnyeckoe pelieHne: Mbl MOXKEM CPaBHMBATb rPynmbl, a He
nuamengos. OgHa rpynna, Ha KOTOPYH OKa3aHO BO3AEHCTENE
(D = 1), apyras rpynna — koHTponsHas (D = 0)

@ OpHako 3TO CpaBHeHMe JACT HaM HECMELLEHHYIO OLeHKY 3ddhekTa
BO3AENCTENA TONLKO B TOM C/y4ae, eCan ABe rpynnbl UAEHTUYHbI BO
BCEX APYrMX OTHOLWEHUsX, Kpome D
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Pangomunsauus n skcnepumeHT

@ Mbl MoxxeM gobuTbCa 3TOro C NOMOLLIO paHAOMMU3aLNAN, T.€. €Can
0TOOp B IKCMEPUMEHTANLHYIO U KOHTPOJLHYHO FPyMb
OCYLLECTBAAETCA CAy4YaiiHbiM obpa3om

o Torpa adpcbekT BO3AEHCTBNA NAEHTUDULNPYETCS NPOCTO KaK pa3HuLa
B 3aBMCUMOI MepeMeHHOol B ABYX rpynnax

@ DKCMEPUMEHT SIBASIETCS “30/0TbIM CTaHZApTOM uAeHTudmMKaumm
NPUYNHHO-CNELCTBEHHbLIX CBSA3EN

o B coumanbHbIX Haykax 3KCMEPUMEHTbI peaKu, HO BO3MOXHbI
o PazHnua mexgay nabopaTopHbIMU U MONEBLIMU SKCMEPUMEHTAMU

o [lpumep 1: nccnenoBaHne STHNHECKOR AUCKPUMMHALMN HA PbIHKE
Tpyaa (Bertrand, Mullainathan 2004)

A.P.Beccygros (HWY BLL3) Mpu4nHHO-cneacTBeHHbIN aHanns 8 nrons 2012 6 /14



Ectectsentbiii skcnepumenT (1)

(] VlHOF,El'a IKCNEPUMEHTBLI CTaBUT Npupoaa, a Mbl MOXEM NMN
BOCNONb30BaATbLCA

o [lpumep 2: nccnepgosanmne achdpekTa NOXKapoB B LEHTpasbHOI Poccun
Ha nogaepxky npasutensctea (Jlazapes, Cobones, Cobonesa,
Cokonoe 2012)

o Mpumep 3: nccnegosanune sTHUYecKo guckpumuHaunn g LLeelinapuu
Ha OCHOBe AaHHbIX pedbepeHayMOB O HaTypaan3aLny MUTPaHTOB
(Hainmuller, Hangartner 2012)

o Mpumep 4: BansHue HTB Ha napTuiivbie npegnouteHns nsbupateneii
(MKypagckas, lMetposa, Exnkononoe 2010)

@ Bo MHOrux nccnepgoBaHunsix NpuHYNHHO-CIELCTBEHHASA CBSI3b
NOEHTPULNPYETCS C MOMOLLBIO NMPOCTON PErPeCcCUn: BaXKHbI HE
TEXHUKW, a UCCNeaoBaTENbCKNIA An3aiiH
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EctectsenHblii skcnepumerT (2)

@ Wuorpa ectectsenHblil akcnepumeHT TpebyeT nprumeneHus bonee
CJIOKHBIX CTaTUCTUYECKNX METOLOB

o OpgHum 13 Hanbonee 4acCTO NPUMEHNMbIX METOLOB SABJIAETCS
PErpeccusi C MHCTPYMEHTASIbHBIMU MEPEMEHHbBIMU

@ OHa npuMEeHseTCa B Tex Cydasix, KOrAa U3y4aeTcs He
HenocpeacTBEHHO achbdpekT cnyyaliHoro “npupoaHoro” Bo3aeicTeus, a
abpeKT nepemeHHoli, Ha KOTOPYH BbINO OKa3aHO CayyaiiHoe
“npupoaHoe’ Bo3aelicTBME

@ NMubimn cnosamu, Z — X — Y emecto X — Y

_ Z>Y
o |V 3d)(*)eKT = Z7-x

@ [Mpumep 5: BansiHue cnyx6bbl B0 BheTHame Ha nocnegyrouyto
3apaboTHyto nnaty (Angrist 1990). Jlotepes, koTopasi npoBOANAACH
L0151 ONPEAENEHUSI MY>KHUH, NPUrogHbIX Ans cayxbel Bo BoeTHame,
NCNONB3YETCS KaK UHCTPYMEHT ANs OECTBUTENLHON CAyXbbl; C
MOMOLLLIO 3TOr0 MHCTPYMeHTa naeHTuduumpyetcs adpekt cyxbbl
Bo BbeTHame Ha 3apaboTHyto nnaTy
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KoHTposb HabntofaemMbix pakTOpOB: perpeccus

o B bonbwunHcTBE Cnyyaer y Hac HET CUTyaLUN eCTECTBEHHONO
3KCMEepUMEHTa, B kKOTOpoli nMennce bel anbo cnyyaiinas sapuauns
acbpekTa BO3AEHCTBMS, NMBO MHCTPYMEHT, BANSIOWNA Ha BO3AENCTEBNE

@ OfHaKO B HEKOTOPLIX CYHasix Mbl MOXEM MPOKOHTPOIMPOBAThL
chakTOpbl, BAUsitOWmE Ha oTbOp B rpynny BO3AEWCTEUS

@ 3Ta CTpaTerns NPUMEHNMA TONbKO B TEX CAy4asix, KOr4a Mbl MOXEM
ObITb YBEPEHBI B TOM, 4TO HET HeHabogaeMbix PakTOPOB, KOTOPbLIE
MOFYT BAWSATL HA UHTEPECYIOLLYIO HAC nepemenHyto (Bo3geiicTeme,
treatment)

@ TexHNYeCKn 3TO MOXET AeNaThCs C MOMOLLbLIO PErpeccui, OL4HAKO
LaXKe B C/lyyae OTCYTCTBUSI HeHabiogaeMbix hakTOPOB perpeccust Kak
METOA, NAEHTNNKALNA NPUHNHHO-CAEACTBEHHbIX CBA3el obnanaer
PALOM HefoCTaTKOB: 1) genaeT gonyuwieHnsi 0 PyHKLNOHABHOI
copme 3aBUCMMOCTU, 2) HE MOJHOCTHIO YHNTHIBAET B3aNMOLERCTBME
Mexay nepeMeHHbIMU
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KoHTponb HabntogaeMbix hakTOpPOB: propensity score
matching

o Bonee ctaTucTnyeckn KOppeKTHLIM METOAOM SBASETCS M3THUHT
(matching), Hanbonee pacnpocTpaHeHHO hbopmoii KOTOPOro
aaseTcs propensity score matching

o [lee ctagun maT4uHra: 1) Ha nepeoii CTagnn C NOMOLLBLIO OBbIYHOI
JIOFUCTUHECKO AN NpobuT-perpeccnn OLeHNBAETCA BEPOSITHOCTb
nonagaHns B SKCNEPUMEHTaNbHYIO rpynny (rpynny BO3LeicTBUS) B
33aBUCMMOCTU OT Habatogaembix hakTOpOB, 2) Ha BTOPOIi CTaguu
CPaBHNBAKOTCA 3HAYEHNST 3aBUCUMOI NEPEMEHHON B
“aKcnepuMeHTanbHOM” 1 “KOHTPOABHOR rpynnax C NPpMMEPHO
OOVHAKOBLIM 3HaY€HMEM BEPOSTHOCTM NONajaHus B
9KCMEPMMEHTAJIbHYIO FPyNny. DTW OLEHKU 3aTeM YCPeaHSIoTCA

o [lpumep 6: Hawe coemecTHoe ¢ Wropem [BapmaHymyem nccnegoeanmne
3bpeKTUBHOCTM NOCTHOKTOPCKON nporpaMmel Esponeiickoro
yHusepcuTeta Bo OropeHuunn
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NourutiogHeili gusaiin: differences-in-differences
perpeccuu ¢ pukcrpoBaHHbiMI 3hdekTamm

o B ngentudmkanmmn npuynHHO-CAEACTBEHHBIX CBA3EA MOXET MOMOYb
JIOHTUTIOAHBIA AM3aiH UCCNeaOBaHN, B KOTOPOM OAHA U Ta Xe
nHdpopmauns ob ogHnx n Tex ke obbekTax uccnenosaHus cobupaercs
LBa Uam bosee pas B pasHble NepUOLbl BPEMEHN

@ Hanpumep, B peruonax Poccun cyuiecteyet nonoxutensHas
Koppensiunst Mexay koadpdpunumentom abopToe n goneii nap,
XKUBYLLMX B FPaXkAaHCKOM bpake. Bo3mMoxHO, ofHako, 4To
NPUYNHHO-CNEACTBEHHOI CBS3M 34eCh HET N 0D nepemMeHHble 3aBUCAT
OT KaKnNx-TO HeHabtoAaeMbIX XapaKTEPUCTMK PernoHa

@ Mbl MOXXEM MOCMOTPETL Ha 3TU AaHHble B guHammuke. Ecan
yBENMUYEHNE AOJIN Nap, XUBYLLNX B FpaKAaHCKoM bpake,
COMPOBOXAAETCA POCTOM Yncna abopTos, TO Ha 3Ty CBA3b HE MOryT
BIMSTL XapaKTEPUCTUKU PEFVOHOB, HE MEHSIIOLMECS BO BPEMEHU
(“cprkcnposarHble acpbekTsl”)
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PukcnposaHHbie apbexTb (2)

o OpHako 370 He pelaeT npobiiemy noTeHymansbHbIX HeHabiogaembIx
haKTOPOB, MEHSIIOLMXCS BO BPEMEHU

@ Kpome Toro, B pamkax perpeccuu ¢ dpmkcuposaHHbiMn adbdpekTamu
Mbl HE MOXKEM OLEHUTb 3PEKT B Cayyae, eCan UHTEPECYIOWas Hac
NEPEMEHHASI HE MEHSIETCS CO BPEMEHEM

e Differences-in-differences ouenka (“pasnuua B pasHuue”): ecnu
3aMepoB B pa3Hbleé Nepuoabl BpeMEeHN Aga

@ “®ukcnposaHnHble 3cpdekThl”: €CaM 3aMeEPOB B PasHbIE NEPUOAbI
BpemeHn bosblue apyx

o [lpumep 7: n3yyeHne BANAHUS FEHAEPHOI CErperauun Ha pbiHKe Tpyaa
Ha 3apaboTHyto nnaTy (England et al. 1988)

o lMpumep 8: usyyeHune adphekTa NIMEHEHUS MUHUMANBHON 3apnnaTsl
Ha YpOBeHb 3aHATOCTWM Ha npumepe Hoto-xepcu n MMencnnbeatun
(Card, Krueger 1994)
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[MpuYNHHO-CNEeCTBEHHbI aHANN3 B COLMONOTIN

@ [loneBbie 3kCnepuMeHTbI peakn (B OCHOBHOM MPUMEHSIOTCS B
NCCNEROBAHUSIX SUCKPUMUHALMY), N1abOpaTOpHbIE OrpaHNYEHbI
onpefesieHHbIMN TEMaMuy

@ MHorne coumonorn4eckn NHTEpECHbIE NOHATUS (Takue Kak
COUMANbHBIA KNACC, STHUHHOCTb U MP.) TSHKENO U3yHaTb C NOMOLLLIO
€CTECTBEHHbIX SKCMNEPUMEHTOB 1 PErpeccuit C MHCTPYMEHTaNbHbIMY
nepemMeHHbIMU

@ MaTyuHr n cukcuposaHHbie adbekTbl B NocaenHUE rofbl
MPUMEHSIIOTCS Halue

@ BHumaHue k Kay3anbHbBIM MexaHW3MaM, a He MPOCTO K OLEHKE
NPUYNHHO-CNEACTBEHHbIX 3hdheKTOB
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3akao4YeHme

@ BaxxHOCTb nccieaoBaTeibCKOro BONPOCa 1 NCCAEA0BaATENBCKOMO
Aun3aiiHa

@ OueHka NpUYNHHO-CNEACTBEHHBIX 3OEKTOB B DONBLLUNHCTBE Cy4Yaes
TpebyeT creynanbHbix bonee CNOXHBIX TEXHUK

o B HacToswee Bpems 3T0 ogHa U3 nepenoBbIX U Haubosiee NHTEPECHBIX
obnacTeii B COUManbHbIX HayKax B LEIOM N B COLMOJIOMN B YaCTHOCTN
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