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In theory, theory and practice are the same. In practice, they are not.

TeopeTndecku, Teoprud U TpaKTHKA — 9TO OJHO W TO Ke, HO Ha MPAKTUKe TaK He
MOy 9aeTCH.

(IToomenero na cmene 6 Jlabopamopuu ma-

MEMAMUHECKO20 MOOEAUPOBUHUSA 6 IKONO2UY
u meduyune BII PAH n/p B.B.Ilaxuna.)



OrytaBiieHue

1 Bsenenue 5
2 PerpeccuoHHbIE MOJEIN 9
2.1 IlpuMmeHeHHE CTATUCTUIECKUX METOIOB
B 9KOHOMUYECKUX MCCHAETOBAHUSAX . .« « © « v v v v v v v e e e e e e e e 9
2.2 Kiaccryeckad MOIe/Ib
JIMHEMHON PETPECCHM . . . . . v v v v v v e e i e e e e e e e e e e 13
2.2.1  Ob6oznaveHust u GOPMYTAPOBKI . . . . o o o o ov e e oo e 13
2.2.2  MerToa HAUMEHBIIAX KBAJAPATOB . . . . . « + v v v v v v v e e e oo 14
2.2.3 llpoBepka CTATHCTHYECKUX THUIOTE3 . . . « « « v v v v v v e v e e o o 15
2.3 Hapymenus npeainosioxeHunii
KITACCHIECKON MOMETIH . . . . . . o v v v i e e e e i e e e e e e e e e e 17
2.3.1  HemeHTPANBHOCTD . . . . « v v v v v v i e i e e e e e e e e 17
2.3.2  CTOXaCTHIHOCTDH PETPECCOPOB  + « « v v v v v v e e e e e e e o 17
2.3.3 T'eTepocKeTaCTUIHOCTD OCTATKOB . . . .« « « « v v v v v e e e e o 19
2.3.4  ABTOKODPPEIUPOBAHHOCTD OMIMOOK . . . . « o . o o v oo o e 22
2.3.5 CrparndunupoBaHHble I MHOTOYPOBHEBBIE BRIOODKHA . . . . . . . . . 23
2.3.6  MyJbTUKOMJIMHEADHOCTD . . « « .« « ¢ v v v v i et e i e e e e e 24
2.3.7 PobacTHOCTB OIMEHOK . . . . v v v v v i e e e e e e e e e e e e 28
2.3.8 IIpeobpasoBanue K HOPMAJIbHOCTH U JUHEHHOCTH . . . . . . . . . . . 30
2.4 Tlpoune OTKJAOHEHHUSA OT MOMEH . . . « o o ot v e e e e e e e e e e e 31
2.4.1 Coermudukarus Moe/n: BEIOOP HYKHBIX TEPEMEHHBIX . . . . . . . . . 32
2.4.2 HemwHEHHOCTD . . . . . . . . . o v it i e e i e 34
2.4.3 HMnpertudukainus pe3Ko BbLICIMIOMMNXCS HAOMOMeHU . . . . . . . . . 35
2.4.4  BusyaJbHbI QHAIUSZ . . .« o v v e e e e e 38
2.4.5 MuoxkecTBeHHAS TPOBEPKA THIIOTE3 . . . . . « « o o o o o vt oo oo 41
2.4.6  JIaHHBIE C TPOTIYCKAME . . . + « o o o v o e e e e et e e e e e 42
2.5 JIMarHOCTHKA PETPECCHI . . . . . . .« v v v v it it i e e e e e 46



2.5.1 CBoaka METOIOB AUATHOCTHKH . . . . « v v v v e e e e v e e e e 47

2.5.2 Ilpumep aHaAAN3a PEIPECCUM . . . . « o o o o v o e e e e e e 49
2.6 Mogenu ¢ TUCKPETHBIMHU U JIDYTUMHE
OTPAHWMYEHHBIMU 3aBUCAMBIMH MEPEMEHHBIMH . . . . . . « « « « « o o o o o . . 54
2.6.1 DbwuHapHBbIe 3aBUCUMBIE TIEPEMEHHBIE . . . . . .« « .« « o o v v o v oo 5h
2.6.2 3aBuCHMBIE IIepeMeHHBbIE ¢ HECKOTbKUMHU KATEeTOPUAMH . . . . . . . . 64
2.6.3 Mogesnn ¢ ype3aHHBIMHU 3HAYCHUSIMI . . . . .+« « o o v v o e e o o 66
2.7  ABnanus NaHeIbHBIX JAHHBIX . . . . . v . o ot e e i e e e e e e e 70
2.7.1  Mopgenb pUKCHPOBAHHBIX IPPEKTOB . . . . . . . . . ... 71
2.7.2  Mogenb caydalHbIX 3PPeKTOB . . . . ... 72
2.7.3 TecTbl CHOMMMUKAIIIT . . . . . . . o o e i i e e e e e e e 74
2.7.4 OrpaHuYeHHBIE 3aBUCHMBIE MEPEMEHHBIE . . . . . . . . . . . . . . .. 75
2.7.5 Tlpoume 3aMEUaHUS . . . . . . . . . . e 77
2.7.6  Mogenu co caydaitubiMu Ko3puimenTaMu
I CMEIIAHHBIE MOHEIIIL .« « « v v v v v v v e e e e e e e e e e e e e 78
2.8 Ilpouune BUJbI PEIPECCUOHHBIX MOJEACH . . . . v . v v v v v v o e e e 79
2.8.1 CucreMbl OJTHOBDEMEHHBIX YPABHEHUM . . . . . . . . . . . . . . . . .. 79
2.8.2  KBaHTUJIBHBIE PETPECCHUU . . . « o o v v o e i e e e e e e e 80
2.8.3 HemapaMeTpudecKHe PETPECCHT . . . .« o v v v v v v v v v e e e e 80
Kparkoe onucamnne makera Stata 84
3.1 OOO3BHATCHHS . .+ « v v v v v v v e e e e e e e e e e e 85
3.2 YcraHOBKa M 3aIllyCK mMakeTa Stata . . . . . . . . . .. ... 86
3.3 Uurepdeiic Stata . . . . . . . . L 87
3.4 O0mui BUJI KOMAHI Stata . . . v v v v v o v e e e e 89
3.0 TloMomb . . . . . . . . e e e e e e e e 90
3.6 VcaoBHBIE MOTUMHIKATOPBL .« « .« v v v v v v e e e e e e e e e 91
3.7 Pabora c daityiamu . . ..o L 91
3.8 PaboTa ¢ JAHHBIME . . . . . . o v vt e e e e e e e e e 93
3.9 OCHOBHBIE CTATHCTUYECKUE CPEJICTBA .« + « « v v v v v e e e e e e e e e e e o 96
3.10 OYHKIAT . . . .« o v v vt d e e e e e 98
3.11 [loBTOpsieMbIe (DPATMEHTDBI . . + « v v v v v e e e e e e e e e e e e 99
3.12 Pe3ysbTaTbl PADOTBL . . « o v v v v e e e e e e e e e e 102
3.13 TIporpaMMBbL . . . . . . o b e e e 103
314 I'padduka . . . . . . . L e e 105
3.15 MHMOPMAIMOHHBIE KOMAHIBL .« .+ « v« v v v v v e e e e e e e e e e e e e 107
3.16 Internet-Bo3aMOKHOCTH Stata . . . . . . . . . . . ... 108



3.17 Pacmupenue Bo3aMOXKHOCTEH Stata . . . . . . . . . ... .. 109

3.18 CoobmeHnda 00 OIIMOKAX . . .+ + v v v v v e e e e e e e e 110
3.19 TIpouee . . . . . . . e 112
3.20 C 4ero HAYATDB? . . .« v v v o e e e e e 113

4 MOHUTOPUHI YKOHOMUYECKOTO TMOJIOYKEHNS U 300POBbhs Hacesenusa Poccunllb

5 3axkJiroueHue 120
6 Jlomamuue 3aaHUsT 121
JIureparypa 123



I'maBsa 1

BBenenue

JIaHHBIA TEKCT — 9TO MaTepHaIbl K CEMHHApPaM IO HMPHUKJIAIHOM YKOHOMETPHUKE, MPOBEIeH-
HpIM BecHoit 2000 r. Ha sKoHOMHYecKHMX dakyabTeTax Boponexkckoro locymapcTBeHHOrO
Yuusepcurera u ¥Ypaiabckoro [ocymapersennoro Yuusepeunrera (ExarepunOypr) B pamkax
HpOTrpaMMbl TTOBBINIEHUS KBaJIU(MUKAIIMY IIPernojgaBaresieil SKOHOMUYECKUX BY30B Ha 0asze
HenTpa MOMOIHATEIHLHOTO MPOMECCHOHAIBLHOTO 0bpa3oBanus PoccuiicKoit DKOHOMUYECKOH
HIkomnr (http://www.nes.ru/english/outreach/outreach.htm ). DT cemunapsr npoBogHIHCH HA
Oaze 6-it Bepcun Stata — UMEHHO 9Ta BepCHs Jier/ia B OCHOBY TeKcTa. Jlaiee ObLIH 100aBICHBI
OTJeJIbHbIEC TEMbl AJId IIPpOBEACHUA CEMHUHAPa 110 aHAJIN3Y PBIHKOB TPpYJda B ﬂaﬂbHeBOCTO“IHOP‘I
Dkonommveckoii Jlerneii [Ikose (JIBTY, Baaansocrok), uoas 2003 1. K Tomy BpemeHu Bbi-
IILTA OYepeJiHbie Bepcun Stata 7 u Stata 8. Kpome Toro, nosgBuiach crenuaabHas peaTn3alis
nakera Special Edition, nmo3ossiiomast 06pabaTbiBaTh MacCCUBDLI JAHHBIX OOJIBIIETO pa3Mepa.
Bo3MOKHOCTH HOBBIX BEPCHH YACTUYUHO YIOMSHYTHI IO XOAY TEKCTa, e 3TO HeOOXOIUMO.

OCHOBHOIU/I AKHEHT M3JIOZKEeHUA CACJaH Ha IIPHUKJJIaJHBIX aCIIeKTaX 3KOHOMETPHYECKOI'O
aHajan3a. B YacTHOCTH, OCBEIAIOTCSA TakKue MPOOJeMbl, KaK BLIOOD CHEu@UKAIIT IKOHO-
METPUYCCKON MOJeJIN, HAPYIICHUS PEeANOJ0KeHUN KAaCCUIeCKON MOJIeJIu MHOXKECTBEHHOHN
JIMHEHHON pPerpeccuu, MeTobl JUATHOCTUKH PErpeccuil, a TaK:Ke IIPUBOIATCA JOTOTHUTE b
HbIe CBejieHusi 0 Haubo/Iee 4acTO UCIOIB3YEMbIX B JINTEPATYPE METOJAX aHaM3a IKOHOMU-
YeCKHUX 3aBUCUMOCTEN. HI/IKaKI/IX TeopeM HE JOKa3bIBaeTCA, XOTHdA CCBbLJIKH Ha TECOPETUICCKYIO
JIUTEPATYPY B HY?KHBIX MeCTaX TIIPUBOJATCA. HeCTpOFOCTb N3JI02KeHd He JOJJI?KHAa BBOJUTDH
B 3a0JIy:KJ/IeHHe: KOPPEKTHOe NMpHMEHeHHe JarKe JIOCTATOYHO MPOCTBIX KOHOMETPUIECKUX
MEeTOJ0B HEBO3MOXKHO 0€3 JOCTATOYHOIO 3HAHUS TEOPHH, IOITOMY JaHHAsd KHHUTA HE MOXKET
CJY2KHUTDH ITIOJTHOLEHHBIM U CaMOAOCTATOYHBIM BBCACHUEM B 9KOHOMETDUKY 1.

[TpakTryeckas peaausaimst 00Cy K IaeMbIX METO0B BHIIIOJIHEHaA B Takere Stata (StataCorp.

!B kauecTBe NOIOGHOIO BBEJEHUS aBTOP MOKeT TmopekoMmenzoBarh Marnuye, Kareimes, Ilepecenkuii
(1997); Gosiee NPOABHHYTOE U3JIOKEHIE MOXKHO Haiitu B AiiBazan, Mxurapsan (1998).



1999, 2001, Kolenikov 2001). TTapajiebHO ¢ M3JI0KEHHEM TEOPETHYECKUX DE3YJIBTATOB W
IIOJAX0J0B MPUBOAATCA CCBLJIKK Ha COOTBETCTBYIOIIME KOMaH/Ibl IaKeTa. 9TOT ITakeT IIO0Ily-
JIIPEH CpeJu MPUKJIAIHBIX 9KOHOMHUCTOB Kak B Poccum, tak m 3a pybexkom, Osiarogapsi ero
OTKPBITOCTU U OOIMIMPHOMY HAOOPY CPEJICTB SKOHOMETPHYECKOro anau3a. Ha mpakTuaeckux
3aHATUAX, & TaKKe B SK3aMEHAIHOHHBIX PabOTaX HCIIOJIb30BAJNCH JaHHble MOHUTOPUHTA
3JI0POBbsI U IKOHOMHIECKOTO TOTOKeHust goMoxosstiicTs Poccun (RLMS). OcHoBHbIE cBejie-
HUsI, HeOOXOMMBIe J1j1sT PA0OTHI ¢ 3TOM 6a30il JTAHHBIX, TAKZKE TPUBO/ISITCS B 3TONH KHUTE. DTH
AaHHbIE HEHHBI TEM, YTO OHHU ABJIAIOTCA IPAKTUICCKU € IJUHCTBECHHBIM OTKPBITHIM UCTOYHUKOM

MUKDPOIKOHOMUIECKHUX JaHHBIX 10 Poccun (Beb-caiiT npoekTa: http://www.cpc.unc.edu/rims/).

Bpesku, B KOTOPBIX Oy/1yT YKa3bIBATHCS U OHMUCHIBATHCA HEODOXOIMMbIE KOMAaHJbI Stata,
OyayT odopmiers! Tak, KaK 3T1oT ab3ar. Kak npasuso, onucanue Oy1eT BeCbMa KPATKUM,
Ha, YPOBHE MPOCTOTO MH(MOPMUPOBAHUSA O TOM, KAK HA3BIBAETCH KOMAH/IA, BBHITTOTHSIIONIAS
OTHUCHIBAEMOE B OCHOBHOM TEKCTe KHUTHU jeiicTBue. Bojee mompodbuyo maMOPMANNAIO O
JII000i KoMaHIe Stata MOYKHO MOIYyUNTh Yepe3 BCTPOEHHYIO crucTeMmy momornu. JIjist 31oro
Hazo Boiitu B Menio Help /Search unmu Help/Command win nabpars Ha Ki1aBuarype whelp
uMA Komardv, HanpuMep, whelp regress. laeanom, 6e3yc/iOBHO, sIBJIAETCA 0OpaIleHIe
K MTEPBOUCTOYHUKAM — PYKOBOJICTBaM TOjIb30BaTe s id. CChIIKYM HA PYKOBOJICTBA [0 TTAKETY

Stata mpuBogsTCcst B hopMaTe, IPUHATOM B CAMUX STUX PYKOBOJACTBax (cM. pazmen 3.1).

AHanmu3 JAHHBIX — 9TO CKOpee MCKYCCTBO (HJIM MO MEHbIIeHl Mepe peMecyio), HeyKeJn
TOYHAs HAyKa, W aBTODP HaJjieeTcs, YTO PEKOMEHJIAINY, /aBaeMble B 3TOH KHUTe, He OYIyT
BO3BEJICHBI B PAHT abCOMIOTHON mcTHHBI. [IpakTwka mMOKa3bIBaeT, YTO JIAHHBIE MOTYT BECTH
cebsi KaK YTOJHO, M TECTbI, XOPOIIO paboTaiolue B OJHUX YCJAOBUAX, OYJyT COBEPIIEHHO
Gecroe3Hbl B APYTHX, W Da3Hble TECTHI, TBITAINMECs YJIOBATH OfuH U TOT ke 3dderT (u
TaKo# CPaBHUTEIBHO MPOCTOH, KaK TreTepOCKeTACTUIHOCTH, U Oojlee CIOYKHBbIE, TaKue, KaK
SHJIOTEHHOCTH PErPECCOPOB), MOTYT JIABATH COBEPIIEHHO MPOTUBOIOIOKHbBIE PE3YIBTATH.

Kuura moctpoena ciaemyomuM obpa3oM. B rmaBe 2 mpuBoagTcs OCHOBHBIC MOHATHS W
pPe3yJIbTaThl BBOJHBIX KYPCOB YKOHOMETPUKH, CBSI3aHHBIE C KOHIEIIIMEH JIMHEHHON perpec-
CUU M METOJIa HAMMEHBIINX KBA/[PATOB, PACCMATPHUBAIOTCS BO3MOZKHBIE BAPUAHTHI PA3BUTHS
U JOTIOJIHEHUs 3Toi 0a30Boil KoHNenuu. B rimaBe 3 mpuBOAATCS OCHOBHBIE KOMAHJIbI TTaKe-
Ta Stata m moTB30BaTENbCKHE NPUEMBI, YIpoIaonue padory ¢ makeroMm. /lamee B riase 4
naercst Kparkoe Beejenne B 6a3y manabix RLMS — ee ocnoBuble xapakrepuctuku u 6a30-
BbI€ OPUEHTHUPHI Jiid padoTel. Hebosbioe 3ak/i0uenne B riiaBe d MOABOIUT OCHOBHBIE HTOTH
kuuru. U, nakonerr, B ryiaBe 6 MpUBOIATCA JOMAITHUE 33/ IaHUS, BbIIABABIITHECS YIaCTHUKAM
ceMuHapa. Yuraresb MOYXKeT UCTOTB30BATh UX JIJIS CAMOKOHTPOJIS.

Bo3MoKHBI pa3Hble BADUAHTBI TTPOUTEHUS TOM KHUTH. UUTaTes b, MOIB3YIOMUNACT Ipy-
I'UM 3KOHOMETPUYECKUM WJIM CTATUCTUYECKUM [TaKeTOM, B/l JIM HYZKJIAeTCs B IV1. 3, HO, BO3-

MO2KHO, 3aX04eT IIPpOCMOTPeTh OIMCaHUe OCHOBHBLIX 3KOHOMETPpHUYECKUX METOIAO0B. Haubosee



KOHIIEHTPUPOBaHHAsT HH(MOPMaIUI — OCHOBHBIE METOJIBI JTUATHOCTUKU PErPeccuil B maparpa-
dax 2.3-2.4, cBejiennbie B y100HYI0 TaOJIMYKY TeCTOB Ha cTP. 47, ¢ KOTOPO#l 10/1b30BaTE/H,
BO3MOZKHO, Oy/IyT KOHCYJBTHPOBATHLCA BechbMa dacTo. Hanbosee JIT0O0MBITHBIE YUTATEH J10-
oepyrcs 10 naparpados 2.6-2.8, MOCBAINIEHHBIX SKOHOMETPUICCKUM MOJE/ISAM, BBIXOIATIAM
JIOCTATOYHO JIAJEKO 3a paMKH MOJEIU JIMHEHHOH perpeccuu. B 9acTHOCTH, B 9THUX pasie-
JlaX JaeTcsl KpaTKoe BBEJICHHE B MOJEJNH € JUCKPETHBIMH U YPe3aHHBIMU 3aBHCUMBIMHE IIe-
PEMEHHbIMHU, B aHAJIN3 IIaHEJIbHbIX JAaHHbLIX, WU IID. STOT MaTepuaJ COACPzKUT MUHUMAJIbHY IO
nH@OPMAINIO KaK O CyTH YIIOMHUHAEMBIX METO/OB, TaK M 00 WX peajn3aluu B makere Stata.

Hanporus, yurtaresib, mnepej KOTOPBIM CTOUT 3aJlada KakK MOXKHO ObIcTpee pa3obpaThb-
¢, “Kak Ke paboTaeT 3Ta 4epTOBa MporpamMma’, cOCPeJIOTOYHT CBOe BHUMAaHHE Ha IJIaBe 3.
Ona gaer obIee NpejcTaBIeHre O TOM, UYTO M KaK HAJIO JeJIaTh, 9TOOBI BBECTH JAaHHBIE,
npeobpa3oBaTh UX K HYKHOMY BHJLY, OI€HUTH CBOIO CTATUCTUYECKYIO MOJIE/b U MEePEHECTH
pe3yJIbTaThl B JIOOUMBINH PeIAKTOD AJs MOATrOTOBKH myOaukamun. CoBepITeHHO HEOOXOIIM
JIIS TaJIbHeHIIero 4renus BBOJHBIN pases odbozHadenuit 3.1. Cireyomuii 10 BaxKHOCTH H
OBIMHOCTH MaTepuaT — Kak BooOIe BBHINVIAAAT KoMaHabl Stata (maparpadsr 3.3-3.6). a-
Jiee KOMAH/Ibl U 9JIeMEHThl CHHTAKCHCA Stata crpylmupoBaHbl 10 OCHOBHBIM BHjaM (pabora
¢ daitiamu, npeobpa3oBaHUe JAHHBIX, BBIBOJ PE3yJIBTATOB, CPEICTBA MPOTPAMMHUPOBAHUSI,
rpacduka). Crnucok KomaH (MPUMEPHO HA MOJTOPHI CTPAHUILH), COOTBETCTBYIONNX OCHOB-
HBIM 9KOHOMETPUUIECKUM MOJIEIsIM, TIPUBOUTCs B pa3jere 3.9 (c. 97). B pazaene 3.20 npej-
JIO?KEHBI CPeJCTBa caMOOOyUeHHsT U Hadasa paboThl B makeTe Stata.

UccnenoBaresisiM-ipakTHKaM, a TaKzKe HPENnojaBaTe/isiM, HPUILYMbIBAIOIIMM 33/Ja49d U
KyPCOBbIe PabOTHI JJIs CTY/IEHTOB, OyaeT mosie3Ha riasa, nocssierras RLMS — ocroBHOMY
UCTOYHUKY 3KOHOMUYECKUX MHUKPOJaHHBIX IO ,H‘OMOXOSHIU/ICTBaM POCCI/II/I.

[Ipy 9TeHUU KHUIH MOXKET CO3aThCs BIEYATICHHE, YTO OHA MEPErpyrKeHa OTIeJbHBIMU
JEeTAJSIMA, IIPA TOM, YTO MHOIHEe KOHIEIIMH H METOAbI YIIOMSHYTBI JIMIIbL BCKOJb3b. AB-
TOPp HAMEPEHHO IIeJI Ha ITO: YUIUTbIBad HU3KYIO HaCbIIIEHHOCTb DPbIHKA SKOHOMeTpI/I‘{GCKOf/I
JINTEPATYPHI HA PYCCKOM $3bIKE, 5 CUeJ MOJE3HBIM IPEJIOCTaBUTh XOTs Obl MHUHHUMAJIbHYO
uHAMOPMAIUIO 0 MOJIEJIAX M METOJaX, BOOOIIe He YIOMHHAEMbBIX B HAYAJbHBIX KYpCaX TeO-
PETHIECKOH 9KOHOMETPUKH, HO BCTPEUAIONIUXCS JOCTATOYHO YaCTO B IPUKJIAIHON pabore u
HAYYHBIX MyOJIUKAIUIX, B HAJEXKIE, ITO UCCIeI0BATEb, TOTB3YIONUNACS STONH KHUTOM, CMO-
JKeT MO NMPUBEJECHHBIM CChLIKAM HAWTH O HUX 0ojiee MOoAPOOHYI0 HHMOPMAIMIO U IPUMEHUTH
B CBOElt paboTe MeTo I, aJeKBaTHBIN 3aate.

ABTOp BBIpazkaer 0JIaroJapHOCTH BCEM TeM, 0e3 KOro 3Ta KHHUIa He MOSBUIACH OBI, MO-
sABHJIACh OBl MO3Ke WM B 3HAUUTENbHO XyameM Buje: Ceprero ['ypueny, mpopektopy P,
paunee pykosojuresio Llenrpa gononnurenbuoro npodeccuonaibuoro obpazosanust PIOIL, 3a
HIOCIO IO IIPOBEACHHUIO 3TOI'O KypCa U HAallUCAHHUA KHUTI'H, & TaKzKe 3a IIOMOIIL B IIOJATOTOBKE
tekcta; Cepreto AprembeBrdy ABazsiHy, MOEMY HAyTHOMY PYKOBOIUTE/IO B ACIUPAHTYPE



LHeHTpaJ bHOTO 9KOHOMHKO-MATEMATHIECCKOI0 HHCTUTYTA, 3a MEeHHbIEe 3aMeYaHus U HayIHYIO
HOIEPKKY; Dpuky bepriiody, mupexkropy Poccuniicko-EBporneiickoro neHTpa mo 3KOHOMHIIe-
CKOIl TOJIUTHKE, 33 TTOIJIEPKKY B X0/1e pabOThl HAJT CEMUHAPAMY U KHUTOI; AHHE X MeJIeBCKOIA,
Npune lenunoit, une ManbueBoit u Asekcanapy AGpaMoBy 3a OpraHH3alMi0 CEMHHAPOB
B Bopomnexe, Exarepunbypre u Baamgusoctoke; Ceprero ['ojioBaHIo 3a HEOIEHHMYIO ITOMOIIID
¢ IfTEXoM; BceM YuTaTeassM 3TOH KHUTH W CJAYIIATEJsIM CEMHUHAPOB 3a UX BOMPOCHl U 3a-
MedaHus; Komnaauu Stata Corporation 3a 3amedaresbHblil akeT; Y HuBepcuTery CeBepHOit
Kapomwaer, kommanun Paragon uw Mucturyty conmonornu PAH 3a npoBenenne u mybsmka-
UIO JAaHHBIX MOHUTOPHUHTA 310POBbs M SKOHOMUYECKOT'O MOJIOKEHHS JOMOX034diicTB Poccun.
Pabora 6b11a npodpuHaHCHpOBaHa B paMKaxX MPOeKTa MoIAepKKH Kadep nmporpaMmMsel “Bric-
mee obpaszoBanue’ MeranpoekTa “Paszsutue obpazoBanust B Poccun” MucturyTta OTKpBHITOE
Obmecrso, rpantet N HBC 807, 808.

Cranuncias Konerukos, POIII, I9MU, PEISII, II9®UP, Yausepcurer Cepeproii Kapo-
bl (Yamen Xuwr), 1999-2003.

E-mail: skolenik@cefir.ru, skolenik@unc.edu



I'1aBa 2

Perpeccunonnble Mmoaen

2.1 IlpumMmeneHne CTaTUCTUYECKNX METO/IOB

B 9KOHOMMNYECKUX MNCCJIIeJOBAHUAX

B nacrositiee Bpems B Poccun Bce Gosblliee MpuU3HAHAE HAXOIUT ITOAXOM, K AHAIH3Y SKOHO-
MUYECKUX HBJ’IeHHfI, OHI/Ip&IOIlIHfICﬂ HA aHAJIUTUYECKUE CUCTEMbBI TeOpeTI/I‘leCKOﬁ IKOHOMUKU
7 UCMOJBL3YIONMHA MaTeMaTHIeCKAHA annapar Kak JJjd MOCTPOCHUS TEOPETHICCKUX MOMEJIEH,
TaK U JIJIS aHAIH3a TaHHBIX.

[IpukiaaHble SKOHOMHUYECKHAE UCCACOBAHUSA 00s13aTEIbHO BKJIIOYAIOT B cebst 00pabOTKY
CTATHCTAYECKUX JTAHHBIX — MAKPOIKOHOMHYECKMX BPEMEHHBIX PIIOB, OIOIKETOB ITOMOXO-
3AfCTB, XapaKTEPUCTUK IKOHOMHIECKOIl AeATebHOCTH Tpeaupusariii u T. . CTaTucTuka u
SKOHOMETPHKA, TOHMMAEMble KaK HAay4YHbIe METO/bl 00pabOTKM JAHHBIX, MOTYT TIPU ITOM
CIY?KUTD PA3JTHYHBIM IesIaM :

1. Hccaedosarue dannoix, passedounvili anaaus u duazrnocmuka . Ilpn magHHOM MOIXOIE K

AHAN3Y JAHHBIX UCCIEI0BATEND TO3BOJIAET JAHHBIM HANPABISTH nccaenopanue (data-
driven research). OTTaqKuBasCh OT JAHHBIX (M MOIB3YSCH AIMIAPATOM MAT. CTATHCTHKH
151 SKOHOMeTpI/IKI/I) Ipu CaMbIX MUHHUMAJBHBIX MOJC/JIBHBIX JOIMIYHIEHUAX, UCCIed0BaTC/Ib
JIeJIAeT BBIBOJL O HAJIMYIUHU CTATHCTHIECKUX COOTHOIIEHUH (KOPPeIAIHil) MezK Ly PsiiaMu
9KOHOMUYIECKHUX MMOKa3aTeNel, 0 HAJININN eJUHIIHBIX KOpHeil B (DHHAHCOBBIX BpeMeH-
HbIX DfAJaX, O I'PDYIIIMPOBAHUN AJaHHbLIX B KJaCcT€pbl U T. . — O HAJHUYUKU B JJaHHBIX
BHYTPEHHEN CTPYKTYPBHI.

2. ocTtaTouHO OJU3KO K 9TOMY HMPUMBIKAIOT METOIBl 00PAaOOTKM JAHHBIX, BO3HUKINNE B

! Oyenn xopomtee BBejienue B MPOBIEMATHKY CTATHCTHYECKOTO aHATN3a 3aBHCHMOCTEH B 9KOHOMETPHKE
MOXKHO Haditu B Aliazan, Mxutapsu (1998, ra. 10.)



1990-x rr. u 06bequHgIeMble Ha3BaHueM data mining (4TO MOYKHO EPEBECTH HA PYCCKU
KakK “oboralleHue JIAHHBIX , 110 aHAJIOI'MU C HpOoIeccaMu ODOralleHus PyJbl B FOPHOM
Jesie). Dra 061acTh HAXOTHTCS HA CThIKe HH(MOPMAIHOHHBIX TeXHOIOTHI U CTATHCTHKY
U, KaK IIPABUJIO, UMeeT JieJ0 ¢ O0beMaMi JTaHHBIX, HCUYUCIIeMBbIMI Mera- u ruradaii-
tamu. PaszpabarpiBaeMble B ee paMKax aJrOPUTMBI HAllPpABJIEHBl Ha MOUCK B JTAHHBIX
IOBTOPSIONIUXCs (bparMeHToB u maboHoB (patterns). B sKoHOMeTpHUIecKoil mpakTuke
9TH METOJbI IIOKa 4YTO elle He BcTpedaiorcd. Data mining He ctaBUT 3a/a4u OLEHKH
CTATUCTUIECKON JOCTOBEPHOCTH TOTYyYIAEMbIX PE3YAbTATOB, YTO B ONpe/IeIeHHOI Mepe
CHIZKAeT UX HEHHOCTD JJId HAYYHBIX HCCJIeJOBAHUIA.

Bepugurauyus meopemuneckux modeseti. 31ech BO IIaBy yIJIa CTABAUTCS TeOpeTHUe-
CKast MOJIEJTh, KOTOPYIO 9KOHOMHUCT XO4YeT MPOBepUTh Ha npakTuke. OHa J0/KHA OBITH
HIpeJICTaBIMa B BHJIE, JIOMYCKAIOIIEM SKOHOMETPHUYIECKYIO ITPOBEPKY — HAIpuMep, chop-
MYJITUPOBAHBI PE3YJIbTATH CPABHUTENBHONU CTATUKH, BPEMEHHON PsiJi pa3JIOKeH B COOT-
BETCTBHUM C IIPEJIIOIAraeMoil JIaroBoil CTPyKTYpOil, NPOU3BOACTBEHHAS (DYHKIMS WK
YHKIMSA TTOJIE3HOCTH TOTPEOUTE IS TTPEJACTABJICHBI B yI00HOM aHAJUTUYECKOM BUJIE,
u T. n. lHOrMa B KadecTBe TMOATBEDKIEHUS TeOPETHIECKOW MO HCCAeT0BATE/H
JIOBOJIBCTBYIOTCsT KOPPEJIAUAME (JYACTHBIME KOPPEJISIIUSIMEI, CBOOOJHBIMEI OT (JIHHEH-
HOTO) BKJIAJIA MPOYMX MEPEMEHHBIX, B MHOTOMEPHBIX 3a/1a9aX ), T. €. 3HaKaMu K0 du-
MMUEHTOB PEerPECCHOHHON MOEIN.

B nopassgioniem 00/IbIIMHCTBE CIy4aeB IPUXOIUTCS JOBOIbCTBOBATHCH PETPOCIIEKTUB-
HBIMH (T. e. yzKe HaOJIIOIeHHBIMI) JAHHBIMHE, & He [UTAHUPOBAThH U IPOBOIUTH IKCIIEPH-
MEHT, KaK 3TO BO3MOXKHO B €CTeCTBeHHOHAYYHBIX OTPACIAX; IPU ITOM JIAHHBIE, KOTODbI-
MU PACIoIaraeT UCCJIeI0BATe b, MOTYT He BIIOJTHE TOYHO COOTBETCTBOBATH MEPEMEHHBIM
TEOPETHYECKOH MOJIETN, a HEKOTOPBbIe TIePeMeHHbIe MOTYT W BOBCE OBITH HEHADIIONA~
eMbl, U WCCIEJ0BATENI0 IPUXOAUTCS N300peTaTh Te WM WHBbIe TPHOJNZKeHHs (Proxy)
K HY’KHBIM Trapamerpam (Hampumep, KBajudukamnusg paboTHHKA caMa Mo cebe MOoXKer
He OBITh HAOTIOJaeMa, OJHAKO B KadecTBe allPOKCHMAINN KBAJTU(MUKAIUA MOTYT BbI-
CTYNaTh YPOBeHb 00Pa30BaHUS — CpejHee, BHICIIee, TEXHUKYM, H T.II. — WA OOIIas
IPOJIOJIZKUTEIBHOCTh 00y YeHusl, IJII0C ObIT paboTel). Mojgeab reoperudeckast, TaKHUM
00pa30oM, JOCTATOTHO YKECTKO 00YCJIaBINBAET MOAETh SKOHOMETPUIECKYIO, TPeIIIHIChI-
Bas omnpeJie/ieHHbIe crelnuduKanny, BKIoJaioIme B cedsa TpedyemMbie mepeMeHHbIe.

[Tocsie Toro, KaK BCe HEOOXOAUMbBIE TTPEIBAPUTEIbHBIE JEHCTBUS MPOBEIEHBI — ITOCTPO-
eHa TeopeTHuYecKast MOJIe/Ib, ChOPMYTUPOBAHA SKOHOMETPpHYECKasd CIe(PUKAIINA, BbI-
paboTaHbl IPOBEpsieMble THIIOTE3bl HCCIeT0BAHNS, COOPAHDBI U IOATOTOBIEHBI TaHHbIE —
nuccejIe10BaTes] b C IOMOIBIO SKOHOMETPUYECKUX U CTATUCTUYECKUX METO/OB IPUHUMAa-

€T WJjan OTBepracT r’miuoTe3bl O HAJIUYUKU U BUAC 3aBUCUMOCTH MezKAY IKOHOMHUYECCKUMU
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nepeMeHHBIMHY, O 3HAYEHUIX OIpe/IeIeHHBIX TapaMeTpOB MOJIeIn, U T.11.

Hocmpoenue u udenmugpurayus modeseti. HacTo BOSHUKAIOT CUTYAIWW, KOT/Ia TepeT
HCCTIeTOBATEIEM CTOUT 33/1a9a BHIOOpA KAKO#-TO OJHON MOTENN M3 PsA/la UMEIOTINXCS.
Hanpumep, Ha 0CHOBHYIO UCC/Ie/lyeMyIO IIePEeMEHHYI0 MOYXKET BJIUITH MHOTO (paKTOpPOB,
U UCCJIE/IOBATE/Ib XOUeT BhIJIEINTh Hanbo/Iee cymnecTBeHHbIe. Tak, 1eHa Ha KUIbe OTpe-
JlesisieTcd B IePBYIO OUepeb eT0 Pa3MepoM — KOJHYeCTBOM KOMHAT, 00IIeil TI0aIbio,
OTHAKO €CTh JOMOJHUTEJbHbIe (PaKTOpbl: Haauune TesedoHa, JudTa, COBMEIIEHHbIH
WK Pa3/ie/IbHbII caHy3es1, 9TazK J0Ma, TUIl JIOMa, HeJaBHUIl PEMOHT, NPEeCTUKHbII
paiion u T.1. /Ipyrum mpumepoM BbIOOpA MOJIEHN U3 HECKOJIBKUX BO3MOYKHBIX MOYKET
CJIY KUTH BHIOOD aBTOKOPPEJSIIIHOHHOM CTPYKTYPbhI BpeMeHHOTO psiaa (ARMA momesn).
B Ttakux 3a/auax HCCJIeI0BaTe b OleHNBAeT (MAeHTUMHIUPYET) KAXKIYIO U3 MOJeei
U 110 OIPeJIeIEHHBIM KPUTEPUSIM CPABHUBAET TOIYUE€HHBIE MOJIEIN.

Cremyer uMeTh B BHIY, UYTO TEOPETHYECKHE CBOMCTBA OIEHOK KOIMMHUIIMEHTOB B BbI-
6I/IpaeMbIX TaKUM 06pa30M MOAECJadX OTJIHYaI0TCA OT CBOIJICTB OICEHOK, U3BECTHBLIX JJIA
3apanee (DUKCHPOBAHHBIX MO/JIeJIel, B CUIYy TTOTePH CTeneHel cBoOObI Ha epedop Mo-
TeJIei.

C BeiGopoM “mydinnx” BApHAHTOB CBA3aHO siBieHme publication bias (cMemieHHOCTS
yGINKYEMBIX PE3YJIBTATOB), KOTOPOE 3aKJII0YAETCS B TOM, UTO JIJIs IyOJIHKAIIMA B Ha-
YYHOM KypHaJjie cKopee Oyjer BblOpaHa pabora, B KOTOPOI IIOKa3aHbl CTATUCTUYECKH
3HQUYUMBI€ De3yJbTaTbl, Y¢M pa60Ta, B KOTOpOfI IKCIIEpUMEHT HE IIPpHUBEJI K 3HAYUMBbIM
pesyabTaTtaM. DTH W MOoJ00HBIe (PPEKTH MCCAEAYETCsT B PAMKAX  MEMA-GHANU3AL —
JHMCIATLIAHDL, UCCAeAYIOMEH CBA3b PA3JIMIHBIX IIYOJIHKAINNA U BO3SMOXKHOCTH H3BJIeYe-
HusI HHOPMAIMH 33 CUeT OObEeINHEHUs CTATHCTHIECKAX PE3yJIBTATOB, HOIYIEHHBIX B
Pa3HbIX UCCJIEJOBaHUAX Ha OJHY U Ty 2Ke TeMY.

ITocmpoenue npoenosos. 1 nocTpoeHust XOPOIIKUX POrHO30B HYZKHO UMeTh (BbIYUC-
JIMTEJIBHO) XOPOIIYI0 MOJEJNb MPOIHO3UPYEMBIX MPOIECCOB, W IS DeIleHns JAHHOI
3aJJa91 eCTECTBEHHO NMPUBJICKATDH JIyUIlIee N3 BBIMNICYTIOMAHYTHIX MMOJAXO0J0B. ILaJIeKO HE
BCsIKasl TeOpeTHUIecKast MOJIEIb XOPOIIO OIMCHIBAET peabHble JaHHbIe; 00JIee TOro, I
JIOCTATOYHO CIOYKHBIX MPOIECCOB PEATHLHOTO MUPA TEOPETHICCKUX MOJEIEH MOKET BO-
obite He cytecTBoBarh. [109TOMY /1 HOCTPOEHHSI IPOTHO30B (1, COOTBETCTBEHHO, JJIsI
BHIOOPA TIPOTHOBUPYIOMIUX MOJeseil) UCIOAb3YIOTCS MePbl U KPUTEPUH, CBS3aHHBIE C
Ka4ecTBOM TOJTrOHKU 1oJ janHble (goodness of fit), 3adacryio Ge3 sIBHOIO BBIIBUIKE-
HHsI CTATHCHYECKUX TUIOTE3 WM AHAJIN3a B3aUMOCBs3eidl Mexiy dakropamu (mepe-
MEHHBIMH ), MOJPA3YMEBAEMBIX BBIODAHHON TPOTHOCTHYECKOH MOJEIbIo, U jJaxke 0e3
dbopmMupoBaHusT mapaMeTpUIecKoii Mojgesn (T.e. HenmapaMeTpHIeCKUMU MeTOJIaMH, CPe-

AN KOTOPBIX MOXKHO YIIOMAHYTH AJ€pHBIE OIICHKH IJOTHOCTEN M JTMHUI perpeccun mJjan
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MOJIEJTH HEPOHHBIX CeTei ).

Dra 3a1a49a B ONPEIEICHHON Mepe IePeKJINKACTC ¢ MPeJbIAyIIeil — B 4aCTHOCTH, eC/IH
B KauecTBe KpuTepues orbopa Mojesneil ncnoab3yrorcd kpurepun goodness of fit uan
nepekpecTHoii mpoBepkn (cross-validation).

Kazkapiit 13 3TUX M01X0/I0B UMEeT CBOW KPUTEPHUH “KauecTBa’ KOHCTPYUPYEMBIX UMH MO-
neneit. [Ipu pa3segouHOM aHAIM3€e KPUTEPHH OOBITHO TIOCTATOYHO CYOBEKTUBHBI: OOHAPYKe-
HBI yOeIUTeIbHBIE CBA3U B JAHHBIX WK HeT. Data mining B OCHOBHOM oNepupyeT MOHATUSIMHA
THIIA 4aCTOT PaBUJIbHON Kjaccudukanuu. Boibop u uienruduxanus Mojeseit obbiano 6a-
BUPYIOTCA HA WH(OPMAIMOHHBIX KPUTEPUAX WJIH MEPax KAdecTBa MOATOHKH, OCHOBAHHBIX
HA OCTATOYHBIX CyMMaX KBaJpaToB. [IpOTHO3HBIE MOJIE/N JTOJKHBI 0DECTIEYHBATEH XOPOIITee
KauecTBO MpUO/IMKEeHHsT TIPH TIPOTHO3UPOBaHIY BHE BBIGOpKHU (out of sample prediction).

MaremaTrunuecku Hanbomee 000CHOBAHHBIMU SIBJISIOTCS CTATUCTHYECKUE TTPOIETYPBI, O~
PAIOIIUXCS HA PE3YJIbTATHI MATEMATHIECKON CTATUCTUKH, T.€. 001aCTh AHAIN3a TaHHBIX, Ha-
3BaHHAas BbINIE “BepuduKaimeii Teoperudeckux Mojesieii”. KoHeuynbiM pe3yabraToM TaKuX
IpOIeTyp OOBIYHO SBJISETCA Mepa JOCTOBEPHOCTH CTATHCTHIECKUX BBIBOJOB — YpPOBEHD 3HA-
YUMOCTNAU, WU JOBEPUMEALHAA 8EPOAMHOCTb. B KIacCHIecKnX KypcaxX CTATHCTHKYI OOBITHO
IPOBOJUTCS TPOBEPKa CTPOro chOpMYIUPOBAHHBIX HYJIEBBIX THIIOTE3 MPU YPOBHE 3HATIMMO-
cru 10%, 5% wnn 1%. Bonee unrepecnas n Gosnee yaupepcaabaas (pOPMYJIUPOBKA IPHBOIAT-
sl B KJIACCHIeCKOil KHUTe 1o MaTtemMarndeckoii craructike Kengamta u Crioapra (Kenmamn,
Creroapr 1973): "JIwo6oit kpuTepuii ¢ ypoBHEM 3HAYMMOCTH BILIOTH 10 |[yKasaHHast mudpal
OTBEPTHET JTaHHYIO HYJIEBYIO Tmiore3y'.

CoBpeMeHHasi TPAKTOBKA MOHSATHS JTOBEPUTEIbHON BeposTHOCTH ( p-value) B SKOHOMeT-
puUeckoii ureparype — 310 (YCIOBHAsST) BEPOSTHOCTH MOMNYYUTh Takue (MU elie XyiKe, B
KOHTEKCTe HYJIeBOi MUIOTe3bl) HAOIIOeHNs B DEAJLHOM SKCIIEPHMEeHTe, eCIH BepHa HyJIeBast
runore3a. g HyJeBoll IUIOTe3bl 3Ta BEPOATHOCTD JOTKHA ObITH BBIYUCIIMA aHATUTHIE-
CKW, U UMEHHO TTO3TOMY B KadecTBe HYJIEBOW THIOTe3bl Hy B MOAABJILIONEM OOTBITUHCTBE
CJIYYAEB BBICTYIIAET HPOCTas THIIOTE3a, MOPOXKIAOIIAs U3BECTHBIE PACIIPE/IETeHUsT BEIOOPOI-
HBIX CTATHCTHUK.

OauM u3 yI00HBIX U B TO YK€ BPEMsl IOCTATOYHO MTPOCTHIX, 8 TOTOMY HWHTEHCHUBHO UCTIOTh-
3yeMBIX B TPUKJIATHBIX SKOHOMETPUIECKHX UCCIEJOBAHUSX, CIOCOOOB OMMMCAHNUS CTATHCTIIe-
CKUX 3aBHCUMOCTEN MexK1y (KOJUIECTBEHHBIMU) YKOHOMUIECKAMHU TTePEMEHHBIMU SIBJISIETCSI

aunefinasa perpeccud.
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2.2 Kiaaccugeckasa Moaesab

JINHENHON perpeccun

2.2.1 O6o3HaueHus n popMyJINPOBKN

ITo ompenesienuio, pezpeccus — 3TO 3aBUCUMOCTD CPEJTHErO 3HAYEHNs CAydaiiHOfl BeJMINHbBI
oT HeKOTOpOfI ,ZprFOfI BCJIMYUHBI MJIN HECKOJIBKUX BEJIWYUH, UJIN YCJIOBHOE MaTEMaTHUYICCKOE
oxunanue (Mar. sHnukaoneaus 1984):

Elylz] = f (). (2.1)

Takum 00pa3zom, MOJIEJIb PEIPECCHH OMUCHIBAET BEPOSATHOCTHOE COOTHOIIEHUE MEXKY 005-
ACHANULUMYU NEPEMEHHUMU (DPEZPECCOPAMU, HEZAEUCUMBLMU NEPEMEHHLLMU) T 3G8UCUMOT
(pesyavmupyrowed) nepemennoti. EcTecTBEHHBIM MEPBBIM TPUOIUKEHHEM Jist (DYHKIUHI
PErpeccuu SB/IAeTCs ee JUuHeapu3alus, i COOTBETCTBYIONAA MOJEIb HOCUT Ha3BaHUE MOdeAb
aunetinot peepeccuu. [pemmaraercs cienyoiee (PyHKIIMOHAJILHOE COOTHOIIEHHE MEXKIY pe-

AJM30BABIIUMCH 3HAUYCHHEM 3aBHCUMOIl IepeMEeHHON U perpeccopaMu:
=] , i=1 2.2
yi=x; 0+¢e, i=1,...,n (2.2)

rje 1; — 3aBHCHMas IepeMeHHas, T; — BEeKTOp OObICHSIIOMNX mepeMeHHbX, x; € RP,  —
BEKTOp MapaMeTpPOB COOTBETCTBYIONIEH pa3MepHOCTH, &; — OIIMOKa, ¢ — HOMep HabJIoIe-
HHUd U 1 — obIIee KojudecTBo Habmogenuit. Eciayn o0beuHUTD B ¢TOJONBI JaHHBIE 110 BCEM
HaOJIIOIEHISIM, TO MOJEb (2.2) MOXKeT ObITh 3amucaHa B MATPUYIHOM BHJIE CJIELYIOIIUM 00~

pasom:
= X" 2.3
y - ﬁ+€7 ( ‘ )
— T _ T X Goil
ey = (y1,...,yn)", € = (€1,... ,6n)", U MaTpUNa MWIaHa X TPEICTABISIET OO0 MaT-
puILly, B KOTOPOH IO CTPOKAM 3alluCaHbl HAOJIOJAEHUus T;, 1 = 1,...,n, a [0 CToJ0IaM —
obbacHgomue nepeMennsie X;, j=1,... ,p:
Tyl Tiz ... Tip HabJTI0/IeHNE |
To1 Tz ... Ty HabJTI0/IeHHE,
X pr— p—
Tpl Tp2 - Ty nabJtoienue,,
== (Xl,XQ,... ,Xp) (24)

Yarrme Bcero moaaraercst, 9To r;; = 1, Torma ko3 pumuerT (3; — 3TO KOHCTAHTA, WA CBO-
OOHBII YJIeH PerpecCuOHHON MOJIen.
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B knaccudeckoit Mojenn JIMHEHHONW perpeccuu, MOMUMO (DYyHKIHOHAIBHOIO COOTHOIIIE-
uust (2.2) (uum (2.3)), HAKJIAABIBAIOTCS JOMOIHUTEIbHBIE (M BECHMA YKECTKUE) HPEJIIOI0Ke-
HHUA O CTOXaCTHYECKON CTPYKTYPE MOJECJIN:

Ee? = o7 (2.6)
kX = p<n (2.8)
X; JIeTEPMUHIPOBAHBI . (2.9)
YacTo ObIBAET TMOJIE3HBIM SIBHOE IIPEIIoI0KeHne o popMe OmmnboK:
e; ~ N(0,0%) (2.10)

2.2.2 Meroa HaMMEHBIIINX KBAAPaTOB

[Tpu momoGHBIX TPETOI0KEHUSIX OCHOBHBIM (1, Kak Oy/JeT YIOMSIHYTO HUKe, Hanbosee Ka-
YeCTBEHHBIM, B ONPEJICJICHHOM CMBICTE) CHOCODOM ONEHKH HapaMeTpoB MOJETH (3 sIBJIsIeTCsI
METOJl HAUMEHBIINX KBaJIpATOB:

N
Bumk = arg min S (yi—alB)° (2.11)
=1

PemenneM JaHHOH MHUHHMH3AIMOHHON 334Ul SIBJISETCA O0UEHKA HAUMEHLWUTL K8a0pamos
(arri. OLS, ordinary least squares), 3anuchiBaeMasi B MATPUIHOM BHJIE KAK

Aunk = (XTX) "' X"y (2.12)

[To pesy/ibraTaM OlEHUBAHUS PEIPECCHOHHON MOJEIU MOKHO TIOCTPOUTD NPOZHO3HBLE 3HA-
wenusa (fitted values) §; = 7' 3 u ocmamsxu (residuals) e; = y; — 95, i = 1,... ,n.

Komanna makera Stata, mponssogdmias oleHKY II0 METOY HaNMEHBIINX KBaPaTOB, HOCUT
ecTecTBeHHOe Ha3BaHUe regress. [locie koMaHIpl regress MOXKHO [IOJIyIUTh JOCTATOYHO
OOJIBIIOe KOTMYIECTBO JUATHOCTHYECKNX CTATHCTHK (CM. HUXKe B pasnene 2.4.3), a TakKe
CO3/IaTh IIepeMeHHbIe, COJepzKallle IIPOrHO3HbIe 3HAYEHNs, OCTATKU W T. I., OTJaB KO-

€.

MaHIy predict ‘‘HoBaa mepeMeHHAad’’, ONIUA , IJe ONIUA — 3TO BHUJ CTATUCTUKHU, KOTO-
pyIo Ha 10 nocTpouTk: predict ... , residuals jig nosydenus OCTaTKOB, predict,

xb — J1/Ts1 IOJTy9€HUs TPOTHOBHBIX 3HAYEHU ¢ u T. 7. Bojiee moapobHoe onucanme BO3MOK-
HOCTEN KOMaH/Ibl regress 1 CBA3aHHBIX C Helt KOMaH/I MO?KHO ITOJIy9YUTH BO BCTPOCHHOM

MHWHH-YPOKe tutorial regress.
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Teopernueckum 00OCHOBAHHEM METOIa HAMMEHBIINX KBAJIpPATOB CIYKHT TeopeMa layc-
ca-Mapkosa:

Teopema 2.1 (Taycc, MapkoB) MHK-ouenku ABAAOMCA HECMEUEHHUMY AUHETHBLMU
OUEHKAMU ¢ MUHUMAAbHOT ducnepcued npu svinoaneruy yeaosut (2.2)-(2.9), umerouu-
MU HOPMAALHOE pacnpedeneHue npu Jonosrumensrom npednoaoxcenun (2.10).

NubiMu cjioBaMu, B Kjacce HecMelleHHbIX JimHeiinbix onenok MHK-onenku nmeror nan-

MEHBIIYI0 KOBapUALUOHHYIO ManI/II_[yQ, KOTOpasi paBHA
Var fynk = o2(XTX) ™! (2.13)

EctecTBeHHas OleHKA 3TON MATPHUIIBI MOJTyYaeTcs TOACTaBIeHNEM €CTECTBEHHOM OleHKN

n—p
\//a\r BMHK = SQ(XTX)il (215)

1 n
52 = > el (2.14)
=1

Hecmemennocts 1 3G GeKTUBHOCTD (MUHUMANBHAS JTUCIEPCHS B KIACCE HECMEIEHHBIX

JUHETHBIX OHeHOK3

— BIOJIHE TpUATHBIE cBoficTBa, 1 uMmenno nodromy MHK 3zaciyzxmn
OOMBINYIO MOMYJASPHOCTh B MPHUKJIAIHON cTaTHcTHKe. 3amerum Takzke, aro MHK-omernkn
SBJLIOTCS OIIEHKAMH MAKCHMAJbHOTO MPaBAONOI00Us, eC/IH C/IeJaTh TOTOTHUTETbHOE TTPeI-
MOJIOZKEHHEe 0 HOPMAJTbHOCTH ommboxK (2.10).

[Ipoune cpoiicrBa onenok MHK, nporuo3ubix 3nadenuii 1 oCraTkoB MOXKHO HaWTH B JIIO-

00t BBOIHOI KHHUTE TIO SKOHOMETPHKE.

2.2.3 IIpoBepka CTaTUCTUYIECKUX TUMOTE3

[TouTn Becersa B MpUK/IaAHBIX UCCAETOBAHAAX CAETYIONIMM IIArOM IIOCTIE OTIeHUBAHUS Perpec-
CUU {ABJISIETCsI TTPOBEPKa TeX HJIM MHBIX rumnore3. Hambosee siBHO 3Ta 3aj1a4a CTaBUTCS NPH
BepU(PUKAIINN TEOPETUIECKUX MOJIEIei, XOTs U B APYTHUX 33JadaX CTATUCTHIECKOTO aHATII3a,
JAHHBIX PE3yJbLTAThl MPOBEPKU ONPeeJeHHBIX THUIOTE3 MOIYT CIAY’KUTH JIOMOJHUTEIbHBIM
JIOBOJIOM B TOJIb3Y PacCMaTPUBAEMON MOJEN.

Haubostee yacTo mpoBepsioTcs JIMHEHHbIE THIIOTE3bI OTHOCUTEIHHO KOI(MDMUIIMEHTOB, T.€.
TATIOTE3bl BUJIA

Hy:CB=r ws. H,:CB#r, (2.16)

2 Ha MHOXKEeCTBe IIOJIOZKHTEJIBHO OIIpede/ICHHBIX MaTPUL, OTHOIICHHE YaCTHIHOI'O IIOPAIKA BBOOAUTCA ClIe-
aytormuM obpasom: A > B, ecim marpuna (A — B) NOJI0KUTEILHO ONPeIe/IeHa.
3 Koroperii, BoOBIIe-TO, He ABIAeTCS OUeHb GOTAThIM KJIACCOM
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rie C'— MaTpuIia ¢ X p MoaHOro panra mo crpokam (rk C' = ¢ < p), a r — Bektop ¢ X 1. VlabiMu
cjoBaMu, runore3a Hy nak/ajpiBaeT Ha KO3hduimentol ¢ orpanndenuii. [Ipumepom Takoit
IIIOTe3bl MOXKeT CIyKUTb Hy : By = ... = (3, = 0, min npoBepka TOro, 4YTO perpecCHOHHAs
MOJIeJIb B [EJIOM 3HaunMa (T.e. OMUCBHIBAET JaHHble Jydine, yeM dbpasa “B cpegnem, y = 37).
Mg raxoit runoreset C' =1, 1,7 =0,¢=p— 1.

CraTucTuKOit 1718 TPOBEPKH IUTIOTE3 TAKOTO BUJA SABIdeTCs F-CTaTHCTHUKA:

g _ (55ER = SSEv)/q _ (5~ NT(CXTX)"ICT) (OB -1)/q
SSEy/(n —p) SSEy/(n— p) ’

(2.17)

rie SSEr =sum of squared errors of the restricted model — cymma KBaapaToB OCTATKOB
MOJIEJIN ¢ OPpaHUYeHUAME (T.e. MOJesH, onenenHoii npu Hy), SSEy =sum of squared errors
of the unrestricted model — cymma kBagpaToB ocTaTKOB B Mojean Oe3 orpanudennii. [Ipu
HyJIeBO# runorese F-crarucruka nmeer (neHTpaibioe) pacupeeaenne Puimepa F(g,n —p).

B uacTHBIX Cy4asix TPOBEPKHU THIIOTE3bl O 3HAYEHUU OAHOTO u3 Kodddunmentor Hy :
O = 5}5;0) vs. Hy : By # 5,9 HCIoab3yeTcs t-craTucTuka’

e~
g, = —=——~tn—p y 2.18
Bk Var(ﬂk)l/Q ( >|H0 ( )

umeronias npu Hy pacupesgesenne CTbhIoJeHTa ¢ N — P CTENEHSIMHU CBOOO/IBI, TJIe OIEHKA, JIHC-
nepcun \//a\r(ﬁk) — COOTBETCTBYIOMIMI JUArOHATBHBIN 1eMeHT Marpuisl (2.15).

B knaccmueckoMm 1mojaxoje K MpoBepKe THIOTe3, Tunore3a Hy monzKHa ObITh OTBEPIrHYTA,
eciim F- win t-cTaTUCTUKA MIPEBOCXOJIUT COOTBETCTBYIONIUN KBAHTU/Ib 3apaHee 3aUKCHPO-
BaHHOTO KPUTHUYECKOTO YpOBH:A. Boee coBpeMeHHBIH BapHAHT C MCIOJB30BAHUEM JOBEPU-
TeJbHBIX BEPOATHOCTEH Ipejjiaraer CYuTaTh CTATHCTUYECKONR MepOil JIOCTOBEPHOCTH IOJIY-
YaeMbIX pPe3yJbTaTOB YCJIOBHYIO BEPOSTHOCTH HAOJIIOATh TAKOM »Ke MWW XyITUH NCXO Tpu
yeaosuun Hy. Hampumep, ecyin B KauecTBe HYJI€BO# BLICTYIIACT IHIIOTE3a O HE3ABUCUMOCTH OT
onpeenenHoro dhakTopa (Haubosiee 4acTo MpoOBepseMasi MUIOTe3a, KOTopas 0ObIYHO BCTPa-
MBAETCS B PE3YJILTATHI OICHUBAHUSI PETPECCUN CTATHCTHIECKUME TTAKETAMH ):

Hy:B.=0 vs. H,: B #0, (2.19)

TO (SMIUPUYECKIM) yPOBHEM 3HAYUMOCTH (B AHTJIOSI3BIYHON JinTeparype — observed signif-
icance, i p-value) GygeT ycJaoBHAsI BEPOSTHOCTh

P [‘B’J > |Bk H&6JIIOLL€HHO€” HO] : (2.20)

Bosbiiume 3nadenus (ckazkem, Gourbine 10%) cauTaroTcs CBUAETEIBCTBOM TOFO, UTO He TaK YK
MaJIOBEPOSITHO OBLIO ObI HAOJIIOIATH MOJOOHBIN UCXO I, ecJii OBl TaHHbIE JeHCTBUTEIbHO OBLIN

4 t-cratucruxa ananoruuna F-craTMCTHKe B TOM cMbIcie, uto t2(n —p) = F(1,n — p)
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MOPOXKJAEHBI pacrpeneeHneM, 3aJaHHBIM HYJIEBOM THUMOTe30i, W modTomMy Hy He HTOMKHA
ObITh OTBepruyTa. Hanporus, 3navenus nuxe 1% roBopst 0 TOM, 9TO JaHHbIE, CKOPEE BCEro,

HECOBMECTUMBI C HYJICBOI I'MIIOTE30M.

Stata | IIposepka JUHEHHBIX HIOTE3 B HakeTe Stata BHIIOJHAETCS KOMaHIOH test, oTmaBaeMoit
mocjie OIeHUBAHUS MOJIesIn (KOMquoﬁ regress WM JiI00O# APyroit KOMaHION OleHnBa-

HUs; CM. pasaen 3.9).

2.3 Hapynienusi npeanojaoxKeHunii

KJIACCUYECKOIl MOaeIn

[IpuBenennas BoITIe KJIACCHIECKAS MOJETH TOCTATOYHO MIPOCTA U JOMYCKALT JOCTATOTHO TTPO-
croe pereHre (OIEHKY apaMeTpOB MOJIEJIN) 110 MeTO/Ly HAUMEHbIINX KBaapaToB. OHAKO, B
TO 2Ke BpeMd, OHa JOCTATOYHO XPYIKa IO OTHOIMECHUIO K HapPpYHICHUAM 6&30BBIX IpearnojaozKe-
HUIl, KOTOpBIe CBOJAT Ha HeT nosie3nbie cBoiictBa MHK-omnenok, yctanaBiuBaeMbie TeopeMoii
laycca-Mapkoga.

Paccmorpum, K 4eMy MPUBOISAT HAPYIIEHUS OTIACJIBHBIX YCIOBHI TeopeMbl 2.1.

2.3.1 HeneHTpaJbHOCTDH

Yeaosue (2.5), BoobIe TOBOPsi, HE SIBJISETCS CYINIECTBEHHBIM OrDAHUYEHHEM, eC/TH CMeIleHne
IOCTOSTHHO, OJIMHAKOBO JIJIs1 BeeX HAOJIIOEHNUIl, & B YUCJI0 PErpeccopoB BXOAUT (MOXKET BXO-
JIATH) KOHCTaHTA (CTOI6EI] e IMHUI B MATPHIHOMN 3amucu ). B 9ToM ciiydae cMeleHne MaTeMa-
THYECKOTO OYKUJAHUS ONMUOKUA MOKeT OBITH MOTJIONIEHO CBOOOTHBIM WIEHOM PErpecCHOHHOMN
Mojiesin. Eciin ke cMenienne HIMBUIYaJIbHO LI KazK/I0T'0 OT/Ie/IbHOrO HabJIIO/IeHH ST, TO TIPO-
G1eMa HEeNEeHTPAJTBLHOCTH CPOJHU TPOOJEMbl IPOIYIIEHHBIX TIePeMeHHBIX (eM. pazeqr 2.4.1)
U IPUBOJUT K CMEIIeHUIO OIeHOK KO3 DUIneHTOB.

2.3.2 CroXaCTUIHOCTH PETPECCOPOB

YesoBre 1eTepMUHUPOBAHHOCTH PETPeccopoB (2.9) CYIIECTBEHHO YIIPOIACT AHAIN3 U BEPHO,
BOOOIIE TOBOPSI, TOABKO B CIyUae 3aIIAHUPOBAHHBIX KCIEPUMEHTOB, B KOTOPBIX HCCIEJI0-
BATEJIb MOJHOCTHIO KOHTPOJUPYET BXOJIHBIE NapaMeTpbl (He3aBUCHMbIE TepeMeHHbIe). B ToM
CJTydae, eCJIM PErpeccopbl CTOXACTHYECKHUE, T.€. SIBJAAIOTCH CIydaifiHbIMU BEJIMIUHAME, YCJIO-
BHs Ha MOMEHTHI (2.5)—(2.7) 3aMeHSI0TCS YCTOBHBIMU MATOXKIIAHUAME P yeJaoBuu . [Ipu
ITOM caMa 3aJ1a4a JOJZKHA ObITh nepedopMyJInpoBaHa B TEPMUHAX CJAyYaiiHONW BBHIGOPKH, U
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HEOOXOMMMOCTh B yeaosuu (2.7) ormagaer °. Heobxomumo Takzxke mepedopMymmpoBaTh pan-

roBoe ycsiopue (2.8) B T€PMUHAX HEBBIPOXKIEHHOIO MPEJIe/ia [0 BEPOSITHOCTH JJisl MATPULBI
XTX:

1
plim —X"X = M > 0,4, (2.21)

n—oo n

Hanbosee BepogTHOe jmaibHeillIee HApYIIEHNE TPENOIOKEHNH MOJIeN — KOPPeInPOBaH-
HOCTbH PErpeccopoB U OIIMOKHU, KOTJIA

Ele|z] # 0 (2.22)

OcHOBHBIE HSKOHOMETPUIECKUE TIPUMEPHI, B KOTOPBIX OMMUOKN U PErPECCOPBI MOT'YT OBITH KO-
PeJIMPOBAHBL — 3TO Modeau ¢ owubkamu usmeperus (measurement error models), pacemar-
puBaeMbie HUKE B 9TOM maparpade, U odnospementvie ypasrenus (simultaneous equations,
cM. naparad 2.8.1).

Mozkno mokazars, 4to B caydae (2.22) MHK-onenkn 0Ka3bIBAIOTCS CMEIIEHHBIMA H HECO-
CTOATEIBHBIME (T. €. CMeIleHHe He CTPEMUTCS K HYJI0 B acHMNTOTHKe). UT0o0bI n36aBUThCS
OT CMEIEHUs, UCTIOIb3YeTCs TEXHUKA UHCMPYMEHMaibHor nepemennvx (anra. IV, instru-
mental variables): perpeccopbl TpPOENUPYIOTCS B MOAMPOCTPAHCTBO HEKOTOPBIX JAPYTUX TIe-
PEMEHHBIX (MHCTPYMEHTOB), [IPO KOTOPbIE U3BECTHO, YTO OHU HE KOPPEJIMPOBAHBI ¢ OIIHOKO
£, HO XOPOIIIO OTPAZKAIT perpeccopbl X (MMEIT ¢ HUME TECHYI0 KOppessanuio). lanHas upo-
eJypa ABIAETCS BADHAHTOM J8YTUIA208020 MEMOOG HAUMEHbWUT Keadpamos (anrit. 2SLS,
two-stage least squares). IV-olleHKH SBJISIOTCS COCTOATETBHBIME, OMHAKO MO 3(DbDEKTHBHOCTH
oun cymecrBernno yerynaior MHK. O6o6mennsiii Meton momentos (generalized method of
moments — GMM, (Greene 1997, Matyas 1999), passubaouiuii ujen oueHKH MUHUMYMa X
(Neyman, Pearson 1928)) nosBossier monyanth onenku, bdexTusabie B Kaacce [V-oreHoK,
UCIIOJIB3YIOMMX JAHHBIH (DPUKCHPOBAHHBIM HAOOP MHCTPYMEHTOB.

Bpi6op MHCTPYMEHTOB MOXKHO IPOU3BOAUTH TOJHKO W3 AIPHOPHBIX IMPEANOJIOXKEHHH O
TOM, KaKue IepeMeHHbIe, ckopee 6cez0, HEKOPPEIUPOBAHBI ¢ OIIHOKOM, a KaKue — Heusbetc-
Ho KoppesupoBanbl. [IpoBepka Ha HEOOXOAMMOCTH IIPUMEHEHUS] WHCTPYMEHTAJIbHBIX ITepe-
MEHHBIX TIPOBOANTCS ¢ TIOMOIIbI0 Tecta Xaycmana (Hausman 1978). Tlpu myseBoit runorese
0 HEeKOppeaupoBaHHOCTH omuboK u perpeccopoB u MHK-onenka, u [V-onenka gpiasiorcs
HECMEIIEHHBIMH, IIPU 3TOM TepBas 3pdeKTUBHA, a Bropas — HeT, OJHAKO Ipees M0 Bepo-
STHOCTH WX PA3HOCTH paBeH Hyo. [Ipu anbrepHaTuBe (OMMOKE U PETPECCOPBI KOPPEIUPO-
saubl) MHK-orenka, B otinane ot IV-onenkn, HecocToaTebHA, U MIPEET O BEPOSTHOCTH

5 EcTecTBeHHO, TPOUCXOKIeHNe JAHHBIX JODKHO JOMYCKAThL IOAOOHYIO mepedopMyaupoBKy. Kiaccom
3a/1a4, B KOTOPbIX Takas nepedOpMyInpOBKa HEBO3MOXKHA (MM, BO BCAKOM CJly4dae, TPEOYeT JOBOJIBHO 3a-
METHBIX YCUJIHIL), ABJISETCH aHAJIN3 BPEMEHHBIX PAJIOB, /g KOTOPOrO MMEIOTCs CBOM COOCTBEHHBIE METOJIbIL.
Cwm. AiiBazsan, Mxurapsn (1998, 1. 16). Kpome Toro, ycioBue HE3aBUCMMOCTH JAHHBIX HAPYIIACTCH U JJisl
cTpaTUGUIMPOBAHHBIX BHIGOPOK, O KOTOPBIX OYAET pacckasaHo HuzKe (cM. paszgen 2.3.5)
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HyJf0 He paBeH. Torma mpum HyJIeBoll rUnoTe3e KBaApaTUdHas (GopMa CIeNuaTbHOTO BHIA
oT pazHocTu oleHoK Koaddunuentos Gyjier uMerh (IEeHTPaIbLHOE) PACpeieIeHe X2 ¢ quc-
JIOM cTerneHeil ¢BOOOIbI, PABHBIM KOJIMYECTBY CPaBHUBAEMBIX KOI(DMUIMEHTOB / HaTaraeMbIx
JAHEHHBIX OrPAHUYCHUNA.

Tect XaycMmaHa sBJIsIeTCS OOIMUM TECTOM Ha KOPPEKTHOCTD crieluduKanuu Mojiean. Tax,
OH MPUMEHSIETCs JIJIsI TPOBEPKU KOPPEKTHOCTH MOJE/H CIydaitHoro apdexra mpoTus Mo1ean
dbukcupoBannoro sdbdexTa i maHeabHbIX JaHHBIX (cM. pasaen 2.7.3).

Kowmana nakera Stata, BBITIOTHSIONIAS PEIPECCUIO C MHCTPYMEHTAIbHBIMY TEPEMEHHBIM,
Ha3biBaeTcs ivreg. Tect XaycmaHa BBIIOTHSIETCS KOMaHI0# hausman, /171 KOTOPOii HEOO-
XOJUMO OIEHUTH MeHee 3(hHEKTUBHY0, HO 3aBEIOMO COCTOSITE/THHYI0 MOJIETb, COXPAHUTD
pesyibraTel (hausman, save), 3aTeM OIEHUTH MOJENb Gojee 3hhEKTUBHYIO, HO HECO-
CTOATEIbHYIO TP HAPYIIEHUU HYJIEBOI I'MIIOTE3bI, U OLEHUTh PA3HUILY KO3(PDUIneHTon
(hausman 6e3 napamerpos). Stata 8 qaer BO3MOKHOCTbH 3AKUCHLIBATH B IAMSThH PE3Y/IbTa-
Thl OII€EHUBAHUA CTATUCTUYCCKUX MO/iLe.HeI‘/‘I, n BEPCUd KOMaHIbI hausman JJIA ITOM Bepcun

obparmaercst K IMeHaM COXPaHEHHBIX MOeIei.

Bosmoxken gApyroit BapuaHT OTKa3a OT JeTePMUHUPOBAHHOCTH Perpeccopon. Perpeccopst
caMu 10 cebe MOTYT ObITh IeTePMUHWHPOBAHBI, HO U3MEPSITHCsI C OMMUOKOI, U TOT/IA MOJETh
npuobperaer BUI:

gm 2T 4 (2.23)

rJie U3MepPSIeMbIMU BeJIMIHHAMHE SIBJISIFOTCST T, OJJHAKO JIAHHbBIe (Y;) MOPOXKIAI0TCS HeHAOII0-
JIaeMBIMHU Z). DTO IPUBOJUT K KOPPEJUPOBAHHOCTH PErPeCcCOPOB U OMIMOOK, YTO BBI3BIBAET
cMelnieHue oneHok. Kak m B mpeaplayimeM ciydae, Jjisd MOAydeHUus HEeCMEIIEHHBIX OINEHOK
HCIIOJIB3YETCsl METOJI HHCTPYMEHTATBHBIX TePeMeHHbIX, TPUYIeM UHCTPYMEHTHI JOJIKHBI BbI-
OMpPATHCA HEKOPPEJIMPOBAHHBIME C OITHOKAME 0.

2.3.3 T'erepockenacTUIHOCTh OCTATKOB

Hapymuierue ycinouii Ha BTOpbie MOMeHTHI (siBienue 2.6) ( 2zemepockedacmunnocmu, KOraa
y Pa3HbIX HAOJIIOAEHUI pPasHble JUCIHEPCHH OMIUOOK, B OTJIHIHE OT 20MOCKEJACMUNHOCTNY —
nocTosiHCTBa, qucepcun) u (2.7) (Hesasucumocms) upusomut K Tomy, 9o MHK-onenkn
nepectaioT ObITh 3(PPeKTUBHBIMU B cBoeM KJiacce. Eime Xy:ke, OJHAKO, 4TO “HamBHAsSA
MHK-o1menka KoOBapHAIMOHHOM MATPHUILI OIEHOK KO3(MPHUIHUEHTOB OKA3BIBAETCS CMeEIIeH-
HOI U HECOCTOSITE/ILHOM, N3-3a Yero TeCThl Ha 3HadYeHusT KOI(MDMUINEHTOB OVIYT MOKA3BIBATD
HEBEPHBII yPOBEHDb 3HAUNMOCTH. KakK IIpaBmIo, OEHKH JUCIEPCHH OIEHOK KO3(hDHUIneHTOB
3aHUKAIOTCs, T.e. HAUBHBIE OIEHKH OKA3bIBAIOTCS CJAUIITKOM “ONMTHUMHUCTHICCKAMU .
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OkaspIBaeTcsl, 9YTO MOXKHO HAUTH JIMHEHOe Tpeodpa3oBaHue MePpeMeHHbBIX, CBOJIIIee 3a-
gaay Kk MHK. Eciim BBecTn KoOBapuanuoHHYI0 MaTpHUILy OIIMOOK perpeccuu

(1= Vare (2.25)

TO MOYKHO TOCTPOUTH onenku obobwennozo MHK (anri. GLS, generalized least squares)
CJIEJIYTOIIETO BU/IA:

Bomuk = (XTO ' X)) ' XTQ 'y (2.26)

Amnasiorom Teopembl Laycca-Mapkosa B ciydae HapylleHuil ycJOBHI Ha BTOPbLIE MOMEHTHI
ABJIETCS TeopeMa ANTKeHa.

Teopema 2.2 (Aiirken (Aitken)) FEcau 6 xaaccuueckoti modeau sunetinot pezpeccun na-
pywens, npednososcenus (2.6)—(2.7), mo ouenka OMHK asasemes naubosee sfdermusnod
6 KAGCCE NUHETUHBIT HECMEULEHHBIT OUEHOK.

[Tpu sToM jmcniepcusi 3TOH ONEHKU paBHA
Var fovmx = (X7Q'X)™, (2.27)

a gucnepcus “HawBrHoi” onenkn MHK —
Var(fymk) = (XTX)HXTQ1X)(XTQX) > (XTQ1X) ! (2.28)

U nentudukaiys Hapyienns yCJI0BAN Ha BTOPbIe MOMEHTHI OMITUOOK He TaK YK TPUBHAIb-
Ha. EcTh, 0IHAKO, psif 33,1249, B KOTOPBIX 9TH YCJIOBHSA MOYKHO CIHTATH AIIPHOPHO HApPYIIEH-
HeIMHU. B mepByIio odepenb, 3TO 331a91 aHAJIN3a BPEMEHHBIX PSIO0B, a TAKZKe aHAN3 CTPATH-
duIMpPOBaHHBIX U ITAHEJBHBIX 00CIe0BaHU, 0 Yem Oy/1eT paccka3aHo B pasjesax 2.3.4, 2.3.5
n 2.7.

Y10 KacaeTcs reTepocKeIacTHIHOCTH, IPU KOTOPOI COXPAHAETCS HE3aBUCHMOCTD HADJTIO-
nernit (2.7) (HO HapyIIaeTcst MOCTOSHCTBO qucTepenii ommbok (2.6)), To ee MOKHO 0GHAPY-
JKHTh, JOIOJHATENBHO CIeJaB MpeIrnoaokenne o0 onpeaeaeHHoil pyHKInOHAILHON (hopMe
sroit 3aucumoctr. Tak, rect Topadensuaa-Kyanara (Goldfeld-Quandt) npeanonaraer 3a-
BHCHMOCTb JINCIIEPCHH ONTMOOK OT OIHOM 13 mepeMenHbIX, a Tect Bpoiima-Tlarana (Breusch-
Pagan) — JuHEHHYIO 3aBUCHMOCTD JIUCIEPCHH OT HEKOTOPBIX JIOMOJHUTETbHBIX MEPEMEHHBIX
Marnyc, Kareimes, [epecenkuit (1997).

Stata | B naxere Stata peanmsoBana ciemyromas Bepcus Tecta Ha rerepockegactuanocts (Kyka-
Baiic6epra, Cook-Weisberg) koropas BbI3biBaeTcs Koman10ii hettest, orgasaemoii nocie
regress:

Ine? = 27 + oumbka,
Hy:v=0
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T7e 2 MOXKeT ObITh TPOTHO3HBIMU 3HAUEHUSIMHU 3aBUCUMON MEPEMEHHON WU MaTpuiiei
3a/IAHHBIX TTepeMeHHbIX. B 8-if Bepcun Stata ect YaiiTa Ha reTepOCKETACTUIHOCTD OBIIETO

BIJIa BBIIOJIHEHA 4Yepe3 KOMaH1y imtest.

B obmieMm ciydae reTepocKeJacTUIHOCTD O3 IOMOIHATEIbHBIX TPEI0I0KeHNH BBISBUTD,

N(N-1)
2

BECTHBIX, OOCHUTL KOTOpPbIE 110 N Ha6J'IIO,ZLeHI/ISIM HECBO3MOZKHO. HOSTOMy JJId ONCHUBAHNA

y9eCcThb ¥ TOOOPOTH HEBO3MOYKHO: KOBAPHAIMOHHAS MATPHUIIA OMMTUOOK COMEPIKUT Hen3-
KOBapPHUAIMOHHON MaTpUIlbl OmmOOK {2 JeIalTcs pa3HOOOpa3HbIE MPEIMOJIOKEHNs O Tapa-
METPHYECKOIl 3aBUCUMOCTH {2 OT HEKOTOPOT'O MAJIOI0 YUCIa TapaMeTpoB ) W3BECTHOIO BH/IA:
Q = Q(0), rie BekTOp MApaMETPOB 6 J0TZKeH GBITH (COCTOATENHHO) OIEHEH MO BHIGOPOUHBIM
JAHHBIM. B cHiIy 9TOro, OleHUBaHue ¢ MOMOIIbIO docmyntozo obobwernnozo MHK (feasible
generalized least squares) cocrour u3 (Kak MHHHMYM) JBYX ITAHOB: COCTOSTEILHOIO OLie-
HuBanust 0 (Hanpumep, npu momortn oberaroro MHK, sBiistrorerocst cocrosgTesbHbIM JazKe
U HADYIIIEHUH YCIOBUIT HA BTOPBIE MOMEHTHI), a 3aTeM, C UCHONb30BAHUEM COCTOATENbHO
OIICHKN 0 (M, COOTBETCTBEHHO, COCTOATENIbHOI oneHKE 2(f)), caMoil perpecCHoHHON MOIeTH.
st yrouneHus ONEeHOK IPOLEAYPy “oneHuBanue ¢ — ONEHUBAHUE PEIPECCHOHHON MOJIe/In C
KOBapHUAIMOHHO MaTpurieit Q(é)” MOKHO ITOBTOPSITH /10 JIOCTHYKEHHUS CXOIUMOCTH; TIPH OTIPe-
JIEJIEHHBIX YCJIOBHSIX TMOJIyvYaeMble B Mpejesie oleHKn OyayT sKkBuBajaeHTHH onenkam MHK.
AnprepHaTUBHBIH CIIOCOO OOPBHOLI € MeTEPOCKETACTHIHOCTHIO — OINEHUBATH KOBapUAIIW-
OHHYIO MaTPUILYy OIEHOK KO3 DUIMEHTOB U3 YCIOBHH BTOPOTO MOPSIKa MUHUMYMA CYMMBI
KBa/IPATOB OCTATKOB, MOJIB3YsICh passoxkenuem Teitopa. Takue monpaBKu M3BECTHBI B 9KO-
HOMETPHYECKOH MPaKTHKe KaK OIeHKAa KOBAPHAIMOHHON MaTpuisl B (popme Vaiita (White):

1 n 1

A A 1 n B 1 1 n -
V(B) = - Z rirl - Z etrixl - Z vl (2.29)
i=1 =1

i=1

Buz sToit onieHKH KOBapHaIMOHHON MATPHUIIBI OIEHOK MapaMeTpOB ITPOBOIUPYET HA3BATh ee
“capnud-onenkoit” (sandwich estimator), u 910 Ha3BaHME TAKKE BCTPEYACTCS B CTATHCTH-
qecKoil JauTeparype. 3a mpeaesaMi SKOHOMETPHYECKOl JUTepaTyphl 3Ta OIEeHKA HW3BECTHA,
Gonbime Kak orenka Xbobepa (Huber), KoTopblil HE3aBHCHMO MPEIJIOKIIT 3TY OIEHKY B KOH-
e 1960-x. B ciaydae He3aBUCHMOCTH HAOJIIOJICHUI 9Ta MATPHIA SABISETCA COCTOATEHHOM
OIICHKOII MCKOMO# KOBapHAIMOHHOW MAaTPHIBI; 0DOOIIEHNsT HA CIyYail 3aBUCHMBIX JTAHHBIX

JAHBI B CJIEAYIONUX pa3/ieaax.

B naxkere Stata orenka 3T0it MATPHUIbI BHI3LIBAETCA HE CJIMIIKOM, HA MOU B3IVILA, YIAYHO
Ha3BaHHOII omIueil robust KomMauIel regress. Kpome Toro, B nakere Stata mmeercsd Bos-
MOXKHOCTB OI[EHUBAHUsI PEIPECCUE C BeCaMu (B JAHHOM CJIydae, Beca JOJZKHBI ObITH 06paT-
HO MPOTOPITHOHATBHBI CTAHIAPTHOMY OTKJIOHEHUIO TSI TAHHOTO HAOIIOIeHNsI) — regress
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[weight=exp] , rie KBaJpaTHbIe CKOOKHU JIJIsI YKA3aHUS BECOB 00A3amenbHyi. Stata pasmu-
JaeT HeCKOJIBKO THIOB BecoB (cM. help weights); B TaHHOM CIydae HEOOXOIMMO yKa3aTh
aweight — amasmTuyaeckne Beca. Hakonerr, ecTsb criennasbHas KOMAHIA s OTEHUBAHWS

C BECAMU, YIUTHIBAIOIINME JIUCIIEPCUIO OT/IE/IbHBIX HAOIIOAEHUN — vwls.

2.3.4 ABTOKOpPpPEJIMPOBAHHOCTH OMIMOOK

Bompoc 06 aBTOKOPPEJIUPOBAHHOCTH OCTATKOB UMEET CMBICJ CTABUTH TOTJA, KOTJA JTAHHBIE
YIODSIOYEeHBl BO BPeMeHH (M OTCTOST JAPYr OT Jpyra Ha paBHbIE IPOMEXKYTKH). B s1oM
cydae MOXKHO IPAMEHSITh CPeJICTBA aHAJIN3a BPEMEHHBIX DsJIOB.

[Taker Stata Bepcuu 6 u BbIIIe UMeET TOCTATOUYHO OOJIBIIIOE KOJUYIECTBO BCTPOEHHBIX KO-
MAaH/T JIJTsI AHATI3a BPEMEHHBIX PSIIOB (KOMAH/IBI ¢ TPehUKCOM tS), B T.4. OIEPATOPHI JIara
(caBura Hasaj 1m0 ocu BpeMenu Ha eaununy) L., pazHocru D., CryiazkuBaHusl CE30HHBIX
kojiebanuit S.. Obmiast crrpaBKa M0 9TUM KOMAHAM HAXOIUTCS 110 KJII0YeBOMY CJIOBY time.

B KOHTEKCTe aHATIM3a BPEMEHHBIX PSJIOB TECTOM HA IIPOCTEHIITY IO ABTOKOPPEIAInio (1rep-
BOTO TIOpgAJIKa) OMuBOK siBasiercst Tect JlapOuna-Yorcona (Durbin-Watson), craTucTukoii

KOTOPOI'O ABJIACTCA

N
D= —Zgﬁeleg—l) (2.30)
i=1 i

Ecnu omubKku HeKoppempoBaHbl, cTaTucTHKa JlapOuHa-YoTcoHa JTOIKHA MTPUHUMATDL 3HAa-
yeHust, Om3Kue K 2. 3Hadenus, oau3kue K 0 wan 4, DOJKHBI CIy?KUTh TPEBOKHBIM CHTHA-
jgom. K coxkasenuio, pacnpejenernne 3Toi CTATUCTUKU 3aBUCUT OT paclpejeseHns onmboK,
MO9TOMY IPOIEHTHbIE TOYKH JIJII TECTa HA aBTOKOPPEJIMPOBAHHOCTD OIMIMOOK IOy YAIOTCS
UCKJIIOYUTEIHHO BBIYUCTUTEIBHBIM SKCIEPUMEHTOM. TabJauIbl KpUTHIECKUX 3HAYCHUN CcTa-
tuctuku Japouna-Yorcona npusoasatcs B Aiisazan, Mxurapsu (1998). Ijist BhISBICHUS Ja-
roBO#l CTPYKTYPHI D0Jiee BBICOKOTO MOPsijIKa HeOOXO0 MO 10 MOJIHOM mporpaMme IpUBJIeKaTh
Cpe/ICTBa aHAJN3a BPEMEHHBIX PsiIOB.

Stata | B makere Stata crarmcruka IapOuma- YOTCOHA BHIBOAUTCA KOMAHI0i dwstat, oTmaBaemoi
110CJIe Tegress.

Kak 1 B ciydae ¢ reTepocKe1acTHIHOCTBIO, MOXKHO C(hOpMYIUPOBATH IIOIPABKH K MaTPH-
1le KOBAPHUAIUU OIEHOK K03(DDUIIMEHTOB, 9TOOBI Ta OBLIA COCTOATEIbHA IIPU ABTOKOPPEIAPO-
BaHHOCTH OCTaTKOB. OJIMH W3 BAPUAHTOB TAKOil monpasku OblL1 npeioken Hoon u Bectom
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(Newey, West 1987):

Var(j3) =

-1

k n 1 n n
1] 1 T 1 T 1 T
S (- (C e w) (S aewin ) (2 wel,) L @31
2 T ni:lm 1T ni:lee 1T 1T ni:lxac ; ( )

HamomuumMm, uto z; 0603HadaeT cTOI0eI, COOTBETCTBYIONIN i-My HabMoAeHnI0. Takas OleHKa

KOBapHUAIMOHHON MaTPHUIIbl COCTOSITE/IbHA ITPU aBTOKOPPEJISIIUN OHINOOK ¢ YMCJIOM JIArOB, HE
npeBbInamImM k. YObIBatolne Beca mpu 0ojiee OTIaJeHHBIX JJaraX UCIIOAb30BaHbl JIJIs1 TOTO,
9TOOBI TAPAHTUPOBATH TOJOKUTEILHYIO ONPeIeIeHHOCTh moaydaeMoit marpuibl. [Ipu k& = 0
onenka Heion-Becra cBoguTest K onenke Yaiita (2.29).

Stata | B nakere Stata perpeccusi ¢ nompaBkaMu K KoBapualuoHHOR Marpuie B dpopme Hbrou-
Becra BbI3biBaeTcs Komanuoil newey. s Toro, 4ToObl KOPPEKTHO WMCIIO/IH30BATH BPE-

MEHHYIO CTPYKTYPY JaHHBIX, HEOOXOAMMO TTPeJIBAPUTEIHHO OTJATH KOMaH1y tsset, jinbo

yKa3aTb B omiuu newey, t(), Kakas mepeMeHHasi COOTBETCTBYET BPEMEHH.

2.3.5 CrparuduiiupoBaHHble 1 MHOTOYPOBHEBbIE BHIOOPKU

3aBUCHMOCTh MeXKAy HaOJIOJEHUSMHI BO3HHKAET B MAHEJILHBIX OOCIEIOBAHHAX, O KOTOPBHIX
Oyzer moapobHee pacckaszaHo HuzKe (cM. maparpad 2.7), a Takxke B cTpaTHGUITPOBAHHBIX
BBIOOpPKaX, K KOTOPBIM OTHOCUTCS OOJBIIUHCTBO KPYIHOMACIITAOHBIX SKOHOMHUYIECKUX HC-
craefoBanuii (B T.4. muTHpyeMoe jgaiee obciegopanne RLMS, ri. 4). Bwibopka jiig takux
HCCIe0BaHUiT pazpabarbiBaeTcs CIeJyommm obpasom. Beibupatorest ognopoaubie (1o co-
UAJTBHBIM, SKOHOMHYECKHM, reorpadpuaeckumM, 1eMorpapuIecKuM MOKA3aTeIsIM, €CJIH PeUb
UJET 0 HACEJIEHUU; 10 00heMY BBIITYCKa, U 3aHSITOCTH, 10 OTPACIEBON MPUHAJIEKHOCTH, eCTN
pedb WJET O NPeJNPHUIATHsIX) IPYNIbl 00beKTOB — cmpamut (Tak, B RLMS crparoii siBiser-
cs1 IMUHUCTPATUBHBIN paiioH; 001acTh ObLIA COUTEHA PAa3pabOTINKAMU CJIMIITKOM KPYITHBIM
obbekToM). V3 Habopa STHX cTpar, MOJHOCTHIO MOKPHIBAIOIINX HHTEPECYIONLYIO HCCIeI0-
BaTe/Is COBOKYITHOCTD, BHIOMPAIOTCS CJyYaiiHBIM 06pa3oM (dalie Bcero — ¢ BepOSTHOCTSIMH,
IPONOPIHMOHATBHBIME pa3Mepy crpat, probability proportional to size, PPS sampling), Heko-
TOPOe MaJIoe YUCI0 MEPBUYHBIX eIUHUI] BBIGOPKH (primary sampling units — PSU). 3arem B
npeaenax >tux PSU mponeaypa caydaiftHOro BeIOOpa MOBTOPSIETCS ¢ UCIONB30BaHIEM Oosee
Meakux rpynnupoBok (B RLMS — yuacrtku nepenucu HacesreHus, n30HparebHbIe yIacTKH,
MIOYTOBbIE OTJEIeHNs ), U TaK JaJjee, MOKA eIWHUIEH CcaydaiiHoro BeiGopa He GyIyT camu
00bEKTBI — JIOMOXO3diicTBa, IpeAnpudarud u T.01. [Ipomemypa ciaydaiitHoro orbopa MOxKeT
OBITH MOJIMPUIITPOBAHA, ¢ T€M, YTOOBI B BLIDOPKY HE IOMAJIH “CJAUIIKOM OJTH3KHE  O0bEeKTHI
(HaTIpEMeEp, COCeIN MO JECTHUIHON TLIOMATKE).
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BBumy momobHON cTPYKTYpPHI BBIOOPKH, OT/IedbHBIE HAOIIOAEHWS, B OTJIMYAE OT UCTUH-
HO CJIy4ailHoil BbIOOPKH, HE SBJILIOTCH He3aBUCUMbIMU. JleficTBUTEILHO, €cjii B BbIOOPKE
npucyTcTByer 00bekT n3 Hekoroporo PSU maHHON ¢Tparhl, TO yCIOBHAS BEPOSITHOCTH (TIpH
YKa3aHHOM BBIIIE YCJIOBUU BKJIOUEHUS SJIEMEHTa B BBIOODKY) TOTO, YTO JAPYTHE JIEMEHTHI
storo ke PSU momamyT B BBIOOPKY, OOJIbINE, YeM YCJIOBHAsA BEPOATHOCTH TOTO, YTO B BhI-
6opKy monaayT meMeHThl u3 Apyrux PSU sroit crparsl. UnauBuabl, oTHOCAIIIECS K OTHOMN
CTPYKTYPHOI €IMHUIE BBIOOPKH, MOTYT HAXOJUTHLCS O/ BO3JAEHCTBUEM Clienu(PUIeCKUX 115
JIAHHOI eUHUIBI OMMHMOOK, YTO TpedyeT BKIIOUYEHUs JIONOJTHUTEIbHBIX YJICHOB B YDABHEHHE
perpeccun:

Yit = Ty + Vpsu + ...+ Ui + €4t (2.32)

[Tonobnast 3aBucumMocTb HAOJIIO/IeHUiT Oy 1eT CKa3blBATbCsl HA, BCEX OIEHKAX U CTaTUCTUYe-
CKHUX BBIBOJAX, KOTOPbIE JIEJAI0TCSI Ha OCHOBE Pe3yJbTaTOB aHAJIN3a MOJ00HON cTpaTuduIm-
pOBaHHO# BHIGOPKH. B 4acTHOCTH, HAMBHBIE OIEHKH BTOPHIX MOMEHTOB (Jucrepcuii) OymyT
CUJILHO 3aHUZKEHBI, TIOCKOJILKY OCHOBHO# BKJIaJ B JUCIEPCUIO OYIeT CBSI3aH C CAMBIM IIEPBBIM
ypoBHeM cTpaTtudunkanuu. “IIpaBuibabie” ONEeHKH AUCIePCHH OYIYT UMETb “‘COHIBUIHBIN’
BuJ 110700100 (2.29). B smreparype 1o ananamsy BHIOODOYHBIX JAHHBIX TAKHE OIEHKH Ha-
3BIBAIOTCS OleHKaMu JimHeapu3anuu (linearization estimator), 4To cBsS3aHO ¢ TeM, Kak 3TH
OIIEHKH BBIBOJATCA — IIyTeM Pa3/IO2KEHUS ONECHUBAIONINX YpaBHEeHUIT B psj Teilsiopa BOIM3U
HCTUHHOI'O 3HAYCHHS MapaMeTpa ¢ IIOCIeAYIONMM IPUMEHeHHEeM BapHaHTa JeIbTa-MeTOIA.

[Taker Stata obsamaer BecbMa OOIUPHBIM HAOOPOM CPEJICTB, MO3BOJISIIOIINX YIUTHIBATH
CcTpaTH(PUKAIMOHHBIN XapPAaKTEP BBHIOOPOK — 9TO OKOJIO JIBYX MECATKOB KOMMAHI C IIpe-
dukcom svy. st MCOIH30BaHNS STUX KOMaH I HEOOXOIMMO yKa3aTh, KaKWe TepeMeHHbIe
HecyT B cebe mHGOpPMANUIO 0 CTPYKType BbIbOpKe (svyset u svydes). Lasa yrounenus
OIIEHOK [APaMETPOB M BTOPHIX MOMEHTOB PErpPEeCCHOHHBIX MOJIe/eil MOXKHO MCII0/Ib30BaTh
Beca (cM. help weights), CBsI3aHHBIE C BEPOSITHOCTHIO BKJIFOUEHUS B BBIOODKY OT/IE/Ib-
HBIX HAOJTIO/IeHM (T.e. Beca, YIUTHIBAIOIINE CTPATH(MUKAIIMOHHOE TPOUCXOK IEHNEe BHIGOD-
K1) — pweight (cokp. or probability weights) — ecsm Takme Beca BXoaaT B 6a3bI JAHHBIX
obcsieroBannii. BuyTpn Koman/ibl SvVy-kKOMaH/|, paboraer mMexaHudm onuuu , cluster(),
KOTOPYIO MOXKHO MCITOIB30BATH € OOJBITMHCTBOM KOMAH Stata, OIeHnBAIONNX TapaMeT-
pUYecKme MOJIENIN, B T.9. ¢ KOMaH10# regress. OCHOBHOE OTINYHME 3aK/II09AETCS B CTATH-
cTUYeckn 60iee KOPPEKTHOM MCIOJIB30BAHNN BECOB.

2.3.6 MyJabTUKOIINHEAPHOCTD

Hapymrerue ycioBus (2.8) HOCHT HAa3BAHUE MYAbMUKOANIHEGPHOCTIG , T.€. MHOXKECTBEHHAS
cOBMeCTHas JUHEHHOCTh. To4YHAs KONIMHEAPHOCTH O3HAYAET, YTO PErpeccopbl HE SIBJISeT-

¢ JUHEHHO He3aBUCHUMBIMU. B 3TOM cjaydae JIMHEHHO 3aBUCHMbBbIE KOI(PUIUEHTHI ONEHUTD
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HEBO3MOKHO, XOTsI MOYKHO OIIEHUTDH Te JIMHEeHHbIe KOMOMHAIINN, KOTOPBIE JAPYT OT ApyTra JIH-
HETHO He 3aBUCHT.

OueBuaHO, HA TPAKTHKE BCTPETUTHCSA ¢ TOYHON MYJIbTHKOJLIHHEAPHOCTHIO BPSII JIH BO3-
MOzKHO © (3a HCKJIIOYEHHNM JI0CAHBIX OILIOIIHOCTEl THUIla BKJIYEHHs B HAOOP perpeccopon
Bcex 0 / l-epeMeHHBIX, MOPOXKIaeMBIX OJHAM U TeM 2Ke (DAKTOPOM, HaIIPUMep, HHIUKATOPOB
2% MYIKCKOT'O, U YKEHCKOI'O HOJIa).

K cuacreio (mmm x HecuacThio), Stata ymeer aBromarmdeckm 06pabaThiBaTh MOJO0OHBIE
CUTyaIuu U BbIOpachiBaTh, HA CBOE YCMOTPEHUE, IIepeMeHHbIe, KOTOPbIe OHAa COYTeT KOJI-
JimHeapubiMu. K c9acThio — MOTOMY UTO IPOIECC BHIMIO/THEHNS 33/1aHus He OyneT mpepBaH,
a K HECYACTHI0 — MOTOMY YTO KOHTPOJUPOBATH, KAKHUE IMepeMeHHbIe Oy/1yT BhIOPOIIEHBI,
HeJB3s1 (8 BOODIIE-TO MCC/IeI0BATENb JIOKEH OBLIT TPeJIyCMOTPETh 9TO HA JTare BhIOOpa
crienucprkanuu Mozesn). [Ijist KOppeKTHOi paboThl ¢ KATErOPUHHBIMY TIEPEMEHHBIME Y TIa-
KeTa Stata ecrb COOCTBEHHOE CPEJICTBO CO3/aHus ONHAPHBIX IEPEMEHHBIX — KOMAH/Ia Xi.
Haxkomerr, MOXKHO 3aaTh PErPECCHIO C “TIOTJIOINIEHNEeM’ OJHOI0 KaueCTBEHHOTO (haKkTopa —
areg, rje npedukc a oznadaer absorb, r.e. “norsorurs”. g norsomaemoro dakropa
Ooymer BoiBesmena F-craructuka. Bo3amoxkHO, 171d MOmesieir CO CIOKHBIMUA KaTErOPUWHbBI-
MU CTPYKTypamu yao0Hee UCIOJIb30BaAThH CPEACTBA IUCIEPCUOHHOTO AHAIN3a — KOMAHIY
anova (cM. Takke help anova, tutorial anova ), MO3BOJSIOIIYIO 3a/1aBaTh KOJTUIECTBEH-
Hble (DAKTOPHI C TIOMOIIBIO OMIUK anova ... , continuous.

OnHaKO W HEMOMHAsT MYJIbTHKOINHEAPHOCTh CIIOCOOHA IOCTABUTH HEMAJIO XJIOMOT. M3-
3a 6im3ocTH MATpUNBl X! X K BBIPOKICHHOM JHUCIIEPCHH ONEHOK KO3 DHUIIEHTOB yoeraioT
K OeckKoHedHOCTH. THIHMYHBIE NMPU3HAKHK MOJOOHONH CHUTYAIlMd — HE3HAYMMOCTH OTEJBbHBIX
KO3(DGUIMEHTOB IPK 3HAYMMOCTH PEIPECCHN B IEJI0OM, 3HAUNTEIHHOE H3MEHEHNe OIEHOK KO-
sddunuenTo (Hampumep, H3MeHeHHe 3HAKOB) DU U3MEHEHHH COCTABA PErpeccOpoB.

MyﬂbTI/IKOﬂﬂI/IHeapHOCTb MOZKHO BbIABUTH W HAIIPAMYIO — HallpuMep, BU3YaJbHO IIPO-
AHATM3MPOBAB MATPHUILY BHIOOPOYHBIX KOPPEIAIUil Ha HAJTHIHe OOJNBIINX KOPPEJAnil MexK-
NIy MepeMeHHBIMH, WIH, 9TO 0ojee KOPPEKTHO B CTATHCTHYECKOM CMBICIE, IIPOBEIs aHAIN3
[JIABHBIX KOMIIOHEHT MJIM CHHTYISPHOE Pa3JIOXKeHHe MATPHUIIBI PErpeccopoB X.

B 8-it Bepcum Stata amasm3 rIaBHBIX KOMIIOHEHT MPOW3BOMUTCS KOMaHION pca. Amaams
[JIABHBIX KOMIIOHEHT $IBJIS€TCs, B HEKOTOPOM CMBIC/IE, YaCTHBIM CAydaeM (DaKTOPHOTO
aHajm3a, MOITOMY COOTBETCTBYIOIIAas KOMaHa Stata B Oojiee paHHUX BepCHUsX HOCHUJIA
HaszBaHme factor ..., pc, rge onmuda pc NOKA3bIBAeT, UYTO HAC MHTEPECYIOT IJIaBHBIE
KoMIOHeHTHI (principal components). CunryssipHoe pas/oXKeHne MPOU3BOIUTCS KOMAH-

noit matrix svd, or amri. singular value decomposition.

Ha si3bIke BBIYHC/IUTEIbHBIX METOIOB JTUHEHHOf aareOphl mpodieMa My IbTHKOJLIHHEAPHO-

6 XoTs ”MEHHO Takas TTOCTAHOBKA 33129 XapPAKTEPHA /I 3314 JINCIEePCHOHHOTO AHAIN3A.
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CTH CBsI3aHA € MOHATHEM “TIIOXasi 00YCI0BACHHOCTE . KpuTepueM ILI0X0# 00YCJIOBJIEHHOCTH
SIBJISIETCS. BBICOKAsI BEJIMUMHA OTHOIICHUST s/ Amin — MAKCUMAJIBHOIO U MHHUMAJIBHOIO
COBCTBEHHBIX YnCesl MaTpullbl X! X, — Ha3bIBAGMOTro noxadamenem 06ycaosaenmocmu (con-
dition number). 910 cooTHOIIIEHNE TAKKe MO3BOJIAET CYJUTh O CTEIEHH CEPbE3HOCTH IPOBIeM
MYJIbTHKOJTHHEAPHOCTH: IOKA3aTe b 00YCJIOBJIEHHOCTH B npeaenax ot 10 1o 100 cBumereb-
cTByeT 06 yMepeHHOl KotuHeapHocTH, cBbitie 1000 (6biBaeT u Takoe) — 00 0YeHb Cephe3HOI
KOJLTTHEAPHOCTH.

Hawnbosee metaabHbIM MOKA3aTEIeM HAJIWIHS TTPOOJIEM, CBSI3aHHBIX C MYJIBTHKOJLTHHEAD-
HOCTBIO, ABIgeTCa koapdunyuenm yseausenus ducnepcuu (anri. variance inflation factor,
VIF; em. Fox (1997), Smith and Young (2001)), onpenesnsiembrit 1y1si KazKa0il mepeMenHoit
KaK

1

VIF(3) = .
J

(2.33)
re R? — K03 UIIEHT MHOXKECTBEHHO} TeTepMUHANNE B perpeccun X Ha npoune X (371eCh
X; obo3Hawaer j-10 mepeMeHHyio, T.e. j-ii crosben marpunsl X). Dror kodbdumment du-

IypUpyeT B BBIPDAKEHUU JJIs JUCIEPCUU BBIOOPOYHON OIEHKU KOI(DPUITMEHTOB JIMHEITHO
perpeccnu:

1 o?

1—R2(n—1) Var X?

J

Var 3; = (2.34)
U TOKA3bIBAET, BO CKOJIBKO pa3 JUCIEpPCHs ONEHKH OOJIbINe “HiaeabHON”’, ecan Obl MyJIbTH-
KoJUIHHeapHocTH He 06110 . TloBomoM s GecoKoiicTBa, cemyeT cautaTh 3nadenns VIE or
4 7 BBITIE, YTO COOTBETCTBYET RJQ- ~ (.75.

Stata | 3nauennsa kKo3dGUIMEHTOB yBeIUUEeHUS JUCIEPCHN BBIBOAATC KOMaHAoil vif, orgasae-
MOl 110C/IEe regress.

MyIBTHKOLIHHEAPHOCTh BO3HUKAET HAIPSAMYIO, €CIH B Perpeccuio BKJovYeH Habop 0/1-
HePEeMEHHBIX, MOPOXKIAEMBIX OJHHM KadeCTBEHHBIM (PAaKTOPOM C HECKOJLKHUMH KATeropHsi-

" CTaEmapTHas OMMOKA OIEHKH, OUEBHIHO, yBeamuupaeTca B v/ VIF pa3. DTa BeqUIHHA HMeeT CMBICT
JWATHOCTUYIECKHI, & HE MPAKTUYECKUi: Hesnb3s aenuTb Ha VIF m1ag Toro, 9Tobbl MONyYnuTh “IpaBUIbHYIO”
aucrepcuo!

26



Mu®: cyMMa TakKnX GMHAPHBIX IepeMeHHBIX OyJeT Jallle BCero JaBaTh eJUHUILY , U TOITOMY
9TH HepeMeHHbIe KOJJIMHEAPHBI JAPYr € JPYrOM, W B COBOKYIHOCTH KOJIJIMHEAPHBI ¢ KOH-
cTaHTOi. B peaspbHBIX 3a/1a9ax Mpu KOJIUIECTBE OODBICHSIONINX MEPEMEHHBIX 0OJIee ecaTH,
MYJIbTHKOTHHEAPHOCTh BO3HUKAET ¢ OY€Hb OOJIBIION BEPOATHOCTHIO.

Haxkomnen, ecyin Kakag-1u00 nepeMennast IpHHAMAaeT TaKue 3HAYeHNsd, 9TO ee CTaHIapTHOe
OTKJIOHEHWE MHOTO MeHbIIIe, 4eM abCOTIOTHOE 3HAYCHHE CPEIHEro (HATIPUMED, CPeJjiHee DABHO
70, a cTaHapTHOE OTKJOHEHWE — D, TaK YTO MepeMeHHas B OCHOBHOM MPUHUMAET 3HAYEHU S
ot 60 110 80), To Takas nepeMeHHas OyIeT TaKzKe KOJJINHEAPHA ¢ KOHCTAHTOM. /IpyruMu cio-
BaMU, BapuabeIbHOCTD MepeMEeHHO| HeIOCTATOYHA, YTOObI TOYHO OIEHUTH COOTBETCTBYIONIU M
kodddunment: wien Var X JQ B BbIpazkeHuu (2.34) MaJi, ¥ MOITOMY JUCTIEPCHsI OIEHKH KO-
dunmenTa BenKa. B 3ToM cIydae mpoCTBIM M €CTECTBEHHBIM CIOCOO0M OOPHOBI ¢ BBICOKOM
jucnepcneit onenkn KoadgdunrenTa Oy1eT OTIEHTPHPOBATH COOTBETCTBYIOIIYIO TIEPEMEHHY O,
T.€. OT nepeMeHHoll X; nepeiitn x nepemennoit X7 = X; — X'j.

B 6osee ob1iem caydae ecTb HECKOIBKO CIIOCOOOB OCTA0HTD 3(MMEKTHI MY IbTUKOJLIHHEAD-
HOCTH, HO OHU, €CTECTBEHHO, CBA3AHBI C ONPEJIEJEHHBIME MOTePSMHU (IO CPABHEHUIO ¢ XOPO-
mumu coiicramun MHK-onenok). Onun 13 BO3MOXKHBIX 1yTeil — HCKJIIOYeHHEe HEKOTOPBIX
13 KOJLTHHEAPHBIX PErpeccopoB (4To 03HaUaeT HeBO3MOKHOCTD OIEHUTE KO3(MMHUITHEHTH TpH
BBIKI/IBIBAEMBIX PETPECCOPAX, T. €. OTPeIeIEHHYO MOTePIo nH(MOPMAINN; TTPOIIELy Pl BBIOOPA
IepeMeHHbIX OyIyT paccMoTpeHbl B naparpade 2.4.1) uim mepexos K rIaBHbIM KOMIOHEHTAM
MCXOJHBIX TIEPEMEHHBIX (YTO 3aTPY/HSET MHTEPIPETAIUIO MOTYyYaeMbIX KOIhDMUIHEHTOB, &
TaKzKe aHAJIN3 3HAYMMOCTH OTJEJIbHbBIX [ePEMEeHHbBIX ).

JIpyroit moaxo K perreHnio npodaeMbl MY IBTHKOIIHHEADHOCTH 3aKII0UAETCI B CMEULEH-
HOM ONEHUBAHWY TIapaMeTpoB. Vaes 3Toro mogxoaa COCTOUT B TOM, YTOOBI TIOMBITATHCS Hali-
TH OIICHKY, MUHUMHU3UPYIONLYIO CPeJHEKBAIPATHICCKOE OTKJIOHEHHE, WJIM CPeIHEKBaIpaTU-
YeCKUU PUCK ONECHKH:

3 =arg %161{;1 E(3 — )% = (cmemenne [3)? + Var([3) (2.35)
rjie KJjace oneHok B — 6ojee mupokuil, 4emM paccMarpuBaeMbie OOBIMHO HECMEICHHBIC JIU-

HelHbIe 110 Y OLCHKH.

8 B cBere 3TOro0 3adABJICHUsA, KOTODBIE JIEJAIOTCA IPU MOACHEHWH pe3yJbTaToB perpeccuu, spone: “Ha-
OmoaeTcst 3HAYMMBbIN YDDEKT IHEPreTHIECKON OTPACTN, 8 METAJIIYPIUsS U XUMUSA HE3HAYUMBL , BBITVISISAT
HECKOJIBKO HamBHO. Bo-1m1epBbix, axTop “oTpacip’ UMEET CMBICT PACCMATPUBATL KAK €auHOe 1enoe. Bo-
BTOPBIX, ONMEHKH KO3(DDUIHMEHTOB B KOHKPETHOM DErpecCHOHHON MOIENH 3aBUCAT OT TOTO, KaKas KATEro-
pus ObLTa BHIOpaHa B KadecTBe 0A30BO, mMOITOMY 00Jiee KOPPEKTHBIM ObLIO ObI yTBep:KIeHue “oT 0a30BOM
orpaciu (MalIMHOCTPOEHHUE) 3HAYMMO OTIMYAETCHA SHEPreTuka’. B-Tperbux, u3-3a MyJIbTUKOJLIMHEAPHOCTH
t-CTATUCTUKE OTIETHHBIX KOI(MDMUITHEHTOB TOBOPST HE TaK YK MHOTO.

% Ecin mons nabioziennii, MOMaIalomux B 6a30ByI0 KaTeropuio, Menbime 1/2.
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B paMKax TaKOTO MOIX0/1a MATPHIY X' X MOKHO Pe2yaapu306amo, WIN cAeIaTh “Goee
obparumoit” myTem J00aB/IeHAA 3aBEIOMO PeTyJIdpHOil MaTpuIbl — HanpuMmep, suga Vi, rie
I, — epmnnvnas MaTpuna pasMepa p. Torna omenka OyJer UMeThb BHI:

Briage = (XX +v1,) " XTy (2.36)

DTH OlEHKH HA3BIBAIOTCSA pudsic-ouerkamu (0T aHr1. ridge — rpebGeHb; B PyCCKOii JuTepa-
Type BCTpedaeTcs TaK:Ke BapHaHT “‘rpebHeBas perpeccusi’. IIpoucxoxkaenue 3Toro TepMuHa,
10 BCEHl BUAMMOCTH, CBSI3aHO C TE€M, 9TO (DYHKIHS MPABAONOA00US B CIydae MYJIbTHKO/LIN-
HEAPHOCTH TIpeJcTaBiIsieT coOOM He MUK, a HedTo Bpome rpebus; oM. lemugenko (1981)). B
AHTJIMNHCKOM JIuTepaType BeTpedaeTcs Takzke BapuanT shrinkage estimator, mokassiBatommii,
YTO PHJK-perpeccus “craruBaeT’ oneHKH KoddhduuuenTos K HyJio. [lpu sTom ¢ pocrom v
JIUCIIEPCHST OIEHOK YMEHbIIAETCST, XOTsI YBEJINUNBACTC UX cMemenne. MoXKHO Moka3aTh, 9To
CYIIECTBYET V TaKOe, YTO CpeHeKBaApaTHiecKas ommoka u3 (2.35) cMeIneHHoil OlleHKH HH-
xe, 4yeMm y Hecmernnennoit omenku MHK, T.e. Moxkno nomobpars v TtakuMm 06pa3oM, 9TOOBI
JIOCTUTHYTH KOMIIPOMHUCCA MEXKIY CMENeHueM U JUCIepPCuei.

Stata | Pupk-perpeccus peanmsoBana KOMaHI0# rxridge, umeromeiics B 0pUIMaIbHBIX JOMOJ-
Henugax K Stata, STB-28. Dra komana Oblia M3HAYAJIHHO HAIUMCAHA JIJI BECbMa JPEBHEI

Bepcuu Stata, u y MeHst ObLIM TPOOJIEMBI ¢ 9TOM KOMaHI0M B 6-if Bepcuum Stata. Kop-
PEKTHas BEPCHUS HAXOIUTCA Ha CaliTe KOMIIAHWM, W €e MOXKHO HAalTH KOMaHIOl webseek

rxridge.

2.3.7 PobacTHOCTH OIIEHOK

Haxkomnern, olHEM U3 caMbIX CJIOKHBIX CJIYYaeB J/I aHAJIN3a 1yBCTBUTEIHLHOCTH OINEHOK SIB/Is-
eTCs HAPYIIeHne IIPeIIoI0KEeHUsT O TOM, YTO MBI KMeeM JIeJI0 ¢ “XopomuM’ pacipeaeaeHueM
omuboK (Hanpumep, HopMasbHbIM, Kak B (2.10)). MabiMu citoBaM#, KAK MEHSIOTCS DE3yJib-
TATHl AHAJN3A, eCIH CTOXACTHIECKIe KOMIOHEHTHI (B CIyYae Perpeccuu — OMUOKU €) BEeJyT
cebst He TaK, KaK HAaM ObI XOTEJOCh WX MPOMOIETNPOBATH !

MozkeT oka3aTbCsl, YTO OTKJOHEHHE OT MOJEJbHBIX JOMYIIEHUNH O CTOXaCTHUYECKON NpH-
pojie OMMOOK MEeHsIeT He TOJBKO MHTEPIPETAIMIO Pe3yJIbTaToB, HO B TpedyeT IMpuMeHeHUs
OPUHIUIUAJBHO WHONH METOMOJIOTMH aHAIN3a JAHHBIX. [aK, MPH CHJIBHONH aCHMMETPHIHO-
CTH pacrpeaeaeHnii HHTepIpeTanusi OOLIYHON JTUHEHHOH perpeccun 3aTpyAHseTCs: CpeIHee,
B OTJHYHE OT CUMMETPHYHBIX pacIpele/eHuil, He dABJISIeTCA XOPOIIUM ITOKa3aTeseM TOTO,
IJle B OCHOBHOM JIEXKAT 3HaUYeHHs HaOII0JaeMOM BeJIMYIMHBI. ACHMMETPHS 9acTO HPHUCYIIA
JIAHHBIM, B KOTOPBIX HAOIIOJEHUS OTJHYAIOTCS JAPYT OT JApyra MaciTaboM — HaIpuMmep, B
(pUHAHCOBBIX JAHHBIX TIO OJHOPOIHBIM MPEAIPUSITUIM, XaPAKTEPU3YEMbIX PA3MEPOM — THC-
JIOM 3aHSITHIX, 00'BLEMOM MTPOM3BOACTBA, KAMMTAJIOM, I T.II. BechbMa CTpaHHbBIE PaCIpeeIeHnsT
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MMEIOT JI0u (HApUMED, JIOJIsl ayTCaiiIepOB CPeIu BIaJIENIbIEeB aKIuii, WK 0JIsi PACXOJIOB
Ha OuTaHue B OIOJZKeTe JOMOXO3SIICTBA) M OTHOIIEHUS SKOHOMHUYECKHX BEJMYUH BOOOIIE.
Jl1a ananmms3a TaKuxX JAHHBIX CTOUT HCIOJb30BATH METOIBI, CBOOOTHBIE OT PACIPENeTeHns —
TaKre, KaK 3HAKOBbIE U PAHTOBBIE TECTHI Y MIKOKCOHA-VaHHA-YUTHH HA PABEHCTBO Me/IHAH
(signrank m ranksum) BMECTO t-TecTa Ha PABEHCTBO CPEJIHUX.

Hekoropsle 13 BOMPOCOB TAKOTO POJA HAXOAATCI B BEJICHHH DPOOGCMHOU CMaAmucmi-
ku Xbiobep (1984), riaBHoi 3amaveil KOTOPOR sIBJISIETCsI BBISICHEHUE BJIUSHUSI OTKJIOHEHUIT
bopmBI pactpeiesieHI CTOXACTHYECKUX KOMIIOHEHT OT MPEeNonaraeMoil (3a1aHHoi) Ha pe-
3yJIBTATHI CTATHCTHYECKOTO AHAJIN3a U MOCTPOEHHE CTATHCTUIECKUX TPOIEAyD (OIEHOK, Te-
CTOB, KPUTEPHEB), KOTOPble KaK MOKHO cJabee 3aBucesin Obl MPENONIOKEHU O pacupe/ie-
Jenusx. B 3ToM KaHpe OIEeHKN MapaMeTpPOB PErpecCHOHHON MOJETN PACCMATPHBAIOTCI KAK
GYHKIMOHAIBI OT pacupeenenuii omuboK, U 0AHOI U3 XapaKTepuCTUK poOACTHOCTH SB/Is-
ercst kpusas Biusiaus (anmr. influence function mm influence curve) — mpoussoguast sToro
dyHKIIMOHANTA B 33JJaHHOI TOUKe MPOCTPAHCTBA PErPECCOPOB HA 3aJAHHOM pPAacIIpe/ieIeHUN.
3HadeHne 3TOI MPOM3BOTHON ONpeessdeT, HACKOJIBKO MOYKET M3MEHUThCS 3HAUeHUe ONeHKH
IPU U3MEHEHHH (BO3MOKHO, OECKOHEUHOM ) HAOJIIOJAeMOr0 3HAYEHHUS 3aBUCUMOM [IepeMeHHO
npu (HPUKCHPOBAHHBIX 3HAYEHUIX OCTAJbHBIX HAOJIIOIEHHBIX 3HAYEHHII.

Tounwrit anaiu3 nokaswraer, 4yto onenka MHK ne gasisgercs pobacthoit. Ha kayecTsen-
HOM YPOBHe, IIPU MOSBJIE€HUU B BBHIOOPKE BBHIOPOCOB, OOYCIOBJIEHHBIX TAZKETBIMH XBOCTAMU
pacrmpejieleHnii OMMuO0K, MeTO ], HAMMEHBIITNX KBaIPATOB CTPEMUTCS MTPOBECTH MOBEPXHOCTH
OTKJIMKA 4Yepe3 KpaliHue TOYKH, a He Yepe3 OCHOBHYIO MACCy TOYEK. DTO U HE y/IMBHUTEJbHO,
yuurtbiBasg Jguneiinoctb MHK-omnenok no y: ecim B KaKOM-TO 4-M HaOJIIOJEHUN 1; — OO, TO U
Puak — 0.

Bostee yaauabiMu, ¢ TOUYKH 3peHUs] POOACTHOCTH, SABIASIOTCS M-OTeHKH, ToTydaeMble KaK
pellreHust SKCTPeMATBHON 337391

N
> oz 4) — min, (2.37)

re dynkuus p(-) aCUMOTOTHYECKH PacTeT MO MepBOMY apryMeHTY MejjIeHHee, deM 22 u
TeM CaMBIM MPHUIAET MeHBINe Beca JaJeKo oTcTosamM nabmogernam 0. TIpuvepom dynk-
uu, obecrednBaronieii poGACTHOCTH OIEHOK, siBisietcst p(z, §) = |z|. [loaydaemas npu 3T0M
perpeccrus Ha3bIBACTCA MeduanHoti, MOCKOILKY I0JydaeMas JUHAS COOTBETCTBYET YCIOBHOM
MejInaHe.

Emte oqra gactao ncnonb3yemas crerudukanus — dynkimus Xprobepa (Huber)

2
Huber 2/27 ‘Z| < c
2.38
T e o2 e (239

10 2 B TaHHOM CIyHUae COOTBETCTBYIOT OCTATKAM DEIPECCHl: 2 =y — X1 f3.
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[Tapametp ¢ > 0 urpaeT posib HACTPOETHOTO TAPAMETPA, OTBETAIONIETO 338 POGACTHOCTD: €CIIN
¢ — 00, TO Mbl MOJIy4aeM METOJi HAMMEHBIINX KBAJIPATOB; €C/id, HAPOTUB, ¢ — 0, TO MbI
nojly4aeM POGACTHYIO MeJHAHHYIO DerpecCHIo.

Jpyras cnenudukanust GyHKIuu p(-), KOTOpas IPAKTUYECKH HTHOPUPYeT CJAUIIKOM Jia-
Jekue BeIOpockl — Guseconas dbynkuus Trroku (Tukey):

1_<1_(§)2>3 el e (2.39)

, lz| > ¢

pziweight (Z) —

mlow G’lmw

3ech ¢ — Takike mapamerp pobactroctu. [lpu ¢ — 0o GuBecoBast DYHKINSA BBIPOXKIACTCS
B 00BIYHYIO TTapabOy METOJa HAMMEHBIITUX KBaJIPATOR.

Stata | IToxoxuii aaropuT™M peanu3oBaH B KOMaHJe rreg — pOOACTHAsS PETPECCHsl — B TIAKeTe
Stata. B Hem Ha HaYa/IbHBIX CTAJUsIX AJTOPUTMA UCHOJIb3yeTcs: (pyHKIus Xbiobepa, a
zareM — ynkius Thioku.

EcrtecTBenno, uT0, npuobpeTtasd poOACTHOCTH ONEHKW, MBI JOTKHBI B UEM-TO TTOTEPSTh.
MokHO moKa3aTh, 9TO KOMIIPOMHUCC MMPOUCXOTUT 3a cueT 3hHEKTUBHOCTHU: ecu OIMMUOKA Jeii-
CTBUTE/IHHO UMEIOT HOPMAJILHOE PACIIPE/IeJIeHHE, TO POOACTHBIE OIIEHKHU TEPSIOT B 3¢ pekTun-
HOCTH HECKOJBbKO TporenToB npu Hy : & ~ N(0,02). DTu onenku, BIpodeM, MpeBOCXOIAT
no 3ddexrusrocTn MHK nazke npu moiax 3arps3HeHns HOPMAJIBHOT'O PAaCIIPe/ie/IeHUs pac-
npejesieHneM C TSKeJIbIMA XBOCTAMY HA YPOBHE MAJIBIX TTPOIEHTOB.

Tema njentudukanmu BHIOPOCOB, CBsi3aHHasl ¢ pobjeMamu pobacTHOCTH, OyeT elle pas3
MOJHATA B pasjeiie 2.4.3.

2.3.8 IIpeobpa3oBaHme K HOPMAJIbHOCTU W JIMHEMHOCTU

WNuorma oTKJIOHEHHE OT HOPMAJIbHOCTH MOXKHO KOMIIEHCHPOBATH 3a CUET Ipeodpas3oBaHUS
3aBUCHMBIX U /WM OOBICHAIONINX MepeMeHHbIX. Haubomee momyIsipHbIM KJIaCCOM Tpeobpa-
30BaHUii ABJIAETCS OJHOMApaMeTpuuecKoe npeobpaszosarue Borca-Koxca (Box-Cox):

A
o _ ] S A0

= 2.40
Y ylny, A=0 (2:40)

. n 1/n .
rae ¥y = ([[;_,vi)"" — cpexnnee reomerpudeckoe y;. OueHky HeOOXOMUMOI creneHn mpeod-
pa30BaHuAd )\ MO2KHO IMPOU3BECTH METOAO0M MaKCHMAJIBHOI'O HpaBﬂOHOﬂO6I/Iﬂ 11. OKaBBIBaeTCH,

4To npeobpasoBanne bokca-Kokca me TOIbKO MO3BO/IET TPUWTH K HOPMAaJbHOCTH, HO U, B

" HopMupoBKa Ha 9 JelaeTcd IMEHHO IS TOTO, YTOOHI IONyYIaTh KOPPEKTHEIE OTHOMICHHS IIPABIOIOI0-
ous.

30



psijie cIydaeB, CTAOUIN3UPOBATH IUCIEPCHIO OIMTUOOK, a TAKKe N30aBUTHCS OT HEJTMHEHHOCTH
(em. rakzke pazgen 2.4.2)

CaMbIM THINWYHBIM CIy9aeM sIBISIETCA JIOTapuhMUIecKoe Mpeodpa3oBaHue, TPUMEHse-
MO€ TOrJIa, KOTJa OIMHOKH HMET MYAbMUNAUKemueHsll Xapakrep (IPUBOJAIINA K JIOTA-
pudMHIECKH HOPMATBHOMY PACIPEIEIeHUI0), & He aJIUTUBHBINA (IPUBOAAIIUI K OOBITHOMY
HOPMAJILHOMY DACIPEJICTICHHIO). DTH JAHHBIE SBAAIOTCA YACTHBIM CIyYaeM JAHHBIX C MO-
crosiHabiM KO3 duuuenrom Bapuanun CV = (Var X )% /EX. O4yenb MHOTHE SKOHOMUYECKHE
JAHHBIE MMEIOT Daclpejesienne, OJIM3Koe K JIOTHOPMAJLHOMY (TOXOBI HACEJeHUs, 00beM
IPOU3BOJICTBA, 3aHATOCTb, KAIMUTAJ ITPOMBIIIIJIEHHBIX MPEANPULTH, TapaMeTphl OI0IZKEeTOB
Pa3HBIX CTPAH WM PErMOHOB, U T. 11.). EIlle OJHUM apryMeHTOM B TIOJb3Y JIOraprubpMUpOBa-
HUS B 9KOHOMHYECKUX 33/Ia9aX MOXKHO CUYUTATH TO, YTO Jorapudmuieckoe mpeodpa3oBaHue
npou3BocTBeHnol dhynkiuu Kobda-/lyriaca npuBoauT ee K JUHEHHOMY BHU/LY.

Caemyer, BmpodeM, IMeTh B BHLY, 9TO IPU UCIOIb30BaHNHN TpeobpasoBannsa bokca-Kokca
(kak u JII6Oro APYroro npeobpasoBaHust) MOIYT BOSHUKHYTh CJIOKHOCTH C WHTEpIpeTayeii
pPerpeccHonHoil Mojiesin, ee OomMHUOOK miu Kodpduiuentos. B ciydae ¢ JiorapudMuadecKum
npeobpasoBanneM KOIPDUIMEHTH UMEIOT BIIOJHE MOHATHYIO SKOHOMUCTY HWHTEPHPETAIUIO
JIACTUYIHOCTEH 3aBUCUMOfl TIepeMeHHOl 10 00bICHITIONIeH.

[Ipeobpazosanune Bokca-Kokca Bwimosnsiercs Komanmo#t boxcox. Omrusg boxcox ... ,
graph TO3BOJIgeT BBIBECTH I'padUK MUTepalnil mpoeaypbl MaKCHMAIBLHOTO TIPABOIO0-
bus. [IpeobpazoBanHbie 3HAUEHUST MOXKHO TIOYyIUTh KOMaH10#1 predict ..., tyhat wanm
omueit boxcox ... , generate.3ajaB, MOMUMO TPEOOPA3YEMOTl TEPEMEHHOMN, CIIMCOK Pe-
IpeccopoB, MOXKHO IOJIYYUTH OLICHKY Perpeccuu

yN = XT3 + ommbku, (2.41)

pe3ysIbTaThl KOTOPOil MOYKHO BOCTpebOBaTh KOMAaH[OW regress 0Oe3 mapamerpoB. Bosee
MOIIHBIA BapuaHT mpeobpa3oBanus bokca-Kokca maerca KoMam10ii boxcox2, JOCTYIHOM
B odurmasibaoM gonogHennn STB-54.

2.4 Ilpoune OTKJIOHEHUA OT MOJIEJIN

[Momumo orkitonennii or jgomymennii (2.5)-(2.9), B peaabHOil KU3HI HAPYMIACTCS U YCJIO-
BHe (2.2) Ha caM BHJ MOJEJH, 4TO TaKKe HeOOXOAUMO yMeTb JUArHOCTUPOBATH M HCIIPAB-
JIATD.
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2.4.1 Crhoenudukaiya MOJIEJN: BLIOOP HYXKHBIX IIepeMeHHBIX

B perpeccuto, anam3upyemMy0 UCCAe0BaTeeM, MOTYT ObITh KAK BKJIOUYEHbI IepeMeHHbIE,
He CBsI3aHHBIE C 3aBUCHMOM, TaK M MPOMYIIEHbI TepeMeHHbIe, CYIIeCTBEHHbBIE I €€ 00bsIC-
Henusi. B mepBoM ciiydae TOYHOCTH ONEHUBAHUs, BOOOIIE T'OBOPs, CHHUXKAETCs: OIECHKH ‘“‘3a-
HIyMJISIOTCSA, XOTSI B OCTAIOTCST HecMelleHHbIME. KpoMe Toro, BKJIIOUeHne JTOMOJTHHTETbHBIX
HEPEMEHHBIX HECET PUCK BOSHUKHOBEHUS MJIM YCUJIEHUS MYJIBTHKOLINHEAPHOCTH, YTO TAKKe
COTIPSIZKEHO C OTHOCHTEJ/IbHBIM YBeJIWdeHneM aucriepcun. Bo BTOpom ciiydae omeHKH Kodd-
¢uIeHToB MOryT OBITH CMEIIEHHBIME, €CIU MIPOIYIIeHHbIC IePpEMEHHbIe KOPPEJTUPOBAHBI CO
BKJIIOYEHHBIMH, & B CHJIY HEJOCTATOYHON TOYHOCTH MOJEH OCTATKU OYJIYT CJIUIIKOM BEJTUKU
(T. e. omeHKa JucIepcun OMmMUOOK OyIeT cMeleHa BBepX ).

K coxkasienuio, OJfHO3HAYHBIX PEIENTOB BbIOOpPA MEPEMEHHBIX, KOTOPble HaJI0 OCTABUTH
B perpeccru, He CyImecTByer. TpaguIiMOHHO B SKOHOMETPHKE CUHTAETCS, UTO MPEIMOUTH-
TeJIbHee W3HAYAJIbHO BKJIIOYATh B PEIPECCHIO KaK MOYKHO OOJIbIIE MEPEMEHHBIX, TaK KaK yBe-
JIMYEHUEe JTHUCIIEPCUU BCe-TAKU He TaK ILJIOXO, KAK CMeIIeHHe OIEHOK, XOTs boJjiee TPaUIIAOH-
HBI CTATUCTUYECKUN MOAX0M, TOXKAAYA, TOJNZKEH COCTOATh B AHAJIN3€E CPEeAHEKBAIPATUIECKON
onMOKN ONEHOK KOIDDUITUEHTOB.

Ecnn ke HeoOX0AMMO, U3 T€X MJIM MHBIX COOOpayKeHWi, OTPaHUINTh Pa3MePHOCTh MOJIe-
JIH, TO OOBIYHO HCIIOJb3YyeMblIe MPOLEAYPhl BKJIIOYAIOT B ce0s METOJbI IOMIAroBOro orbopa
WA YVIAQJeHHs TepeMeHHBIX, OCHOBaHHbIE Ha TeCTaX OTHOIICHHSI ITPABIONOJI00MS WM WH-
GOpPMAIMOHHBIX KPUTEPUAX, B KOTOPHIX OJHU YJIEHBI YUIUTHIBAIOT TOYHOCTH HPHOINZKEHUSI,

a apyrue mrpadyoT 3a U3JIUIIHE DOIbIIOe YUCI0 MOANOHOYHBIX TapaMeTpPOB.

Pertenvie 3amatuu BeIOOpa perpeccopoB B makere Stata BBIMOMHIETCS METAKOMAHIOW Sw
(amr. stepwise). IloHBIN CHHTAKC TPOIEIYPhI BEIOOPA PErPECCOPOB B JIMHEHHON MOIesm
Oyzmer nMeTh BUJI SW regress depvar varlist, omnmuu , IJe ONIUE OMUCHIBAIOT MAapaMeT-
PbI BKJIIOYCHNA B MOJEJIb W UCKJIIOYCHUA U3 HEe O6’]>$[CHHIOHLI/IX NEePEMEHHbBIX M3 CIIMCKa
varlist. Kpurepuem, Ha OCHOBE KOTOPOI'O J€IAETCSA PEIICHUE O BKJIIOYCHUU WU UCKJIIO-
YEeHUU [I€PEeMEHHON U3 CIIUCKA PerpecCcOpoB, ABJIACTCHA CTATUCTUKA OTHOLICHUA IIPABIOIO0-

nobusl.

[Tonysiproil Mepoil, xapakrepusyomei KadecrBo npubiauzxkenus mojgean (goodness of
fit), sBaserca nons obbacHenHoil aucnepcun R?: yem Bbime, T.e. OjukKe K 1, crarucTuka
R?, tem nyume. OTa CTATHCTHKA HACTOIBKO TOMYJIAPHA, YTO JJIs HEI0r0 Psia Mojeeit
ObLTH IPUAYMaHB KBasu- R?, npuHuMalonue sHadenue (), ecId MOJeNb He HMeeT HHKAKOIl
OOBACHSIONIEN CUJIBI, U 1, ecJii JTaHHBIe 00BbICHEHBI MOMHOCTBHIO. Cireryer, OTHAKO UMETh B

BHU/LY, 4TO:

e crarucTuxa R? BospacTaer ¢ J00aBICHHEM HOBBIX PEIPECCOPOB, & IPU KOJIHYECTBE Pe-
I'PECCOPOB, PABHOMY KOJUYECTBY HAOIIOACHUI, TAPAHTHPOBAHHO JIOCTUTAET €IUHUIIHI
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(4T0, OMHAKO, He O3HAYAET, YTO JAHHBIE XOPOMIO ¥ TIOJHOCTHIO OMUCAHBI: JHCTIEPCHs]
IIPOrHO3HBIX 3HaYeHUil Oyer paBHa GECKOHEYHOCTH ).

e crarucTHKa R? He pobacTHa: MpH HAIM4YUU BhIOpocop RZ — 1.

® KBa3HU- R2 MOI'YyT B ,HeﬁCTBI/ITeJIbHOCTI/I HUMETb MaKCHUMaJbHOE 3Ha4YcHue HaMHOI'O MEHDLIIIC
17 U B CHJIY 9TOIo0 UX II€HHOCTb HE O4Y€Hb HEBEJIMKA.

e crarucTuka R? XxapakTepusyer TOJILKO POrHOCTHYECKHE BO3MOAKHOCTH Mojieau (good-
ness of fit). AHasu3 NpUYMHHBIX CBsi3ell — 3ajada ropasno Gosiee TaKeJas U TPe-
Oyrolast TPUMEHEHHsI BECbMa MOIIHBIX BEPOSITHOCTHBIX KOHIENIUI (MIPUIMHHOCTH 10
['pamzxkepy, Granger causality test (Handbook 1983, 1984, 1986, 1994)).

Monndukanyeii R?, yauThiBaloleil epBblit U3 yKa3aHHBIX 3D(MEKTOB, AB/ISeTCS CTATH-

cruxa Ry, B KOTODOt 60/ice TOHKO yUHTHIBACTCS TUCIO CTENeHeii CBOGOABI MOJIC/TH:
T
e'e/n—p
Riy=1- S —, (2.42)
yly/n—

IJle € — BEKTOpP PErpecCHOHHBIX OCTATKOB, a y — (INEeHTPUPOBAHHBI) BEKTOP 3HAYEHUH 3a-
BUCUMOH IIEPEeMEHHOM.

Bosee ymadsbl, B CTATHCTHYIECKOM CMBICTE, UHHOPMAUUOHHbIE KPUMEPUL, COOTHOCSIIINE
nH(MOPMAIUIO, TPEJOCTABIIEMYIO MOJEIbIO, U WHMOPMAIINIO, UMEIOIILYIOCs B JaHHbIX. 1x
Hjesi COCTOUT B TOM, 4TO “Ka4ecTBO MOJIEJH [JOCTUraeTCs Kak OajlaHC KadecTBa IpuO/IN-
JKeHHUs K PeaJIbHBIM JIAHHBIM U CTATHCTUYECKON CJIOKHOCTH MOJIE/IH, CBA3AHHON CO CJUIIKOM
OOJIBIINM YHCJIOM TapaMeTpoB (overparametrization), HOSTOMY CTATHCTUKA KPHTEPUST COCTO-
nT w3 mrpada 33 HeJOCTATOYHYIO MOATOHKY U mTpada 3a W3IHIIHEee YHCI0 TapaMeTpos 2.
Ucropudecku mepBbIM U 0 CUX Haubosiee MONyJIIPHBLIM NWH(MOPMAIMOHHBIM KPUTEPUEM STB-
nsiercst kpumeputi Axatie (AIC, Akaike information criteria):

A

AIC = —21n L(f) + 2p, (2.43)

~

riae L(0) — 3umauenune GyHKIum npapaonogobus (ee sorapudm CBOIUTCSA K OCTATOYHO CyM-
Me KBaJIpaToOB B HOPMAJbHOM CJIydae), a p — KOJIHYECTBO perpeccopon. “OnrtumanbHas” B
CMBICJTe JTAHHOTO KPUTEPHUsl perpeccusi Oy1eT JocTaBasaTh MuauMmyM kpureputo AIC. dpyroit

12 ®opmanbHO, HEGOPMAIMOHHEIE KPUTEPHH ABISIOTCA 0OJIee TOUHBIMHI OIMEeHKAMHI OKHAAeMOol HHpOpMa-
WY MOJIEJTH, WJIA MATEMATAIECKOTO OXKUIaHNs (DYHKIIUU MIPABIONOI00MS, 9eM CAMO MaKCHMATHHOE 3HATEHUE
dyHKIM TPaBIOTOI00UsT, MOTYYEHHOE B XO/I€ OIEHUBAHUS 1T0 METOLY MaKCHMATBLHOTO mpasaonoaobus. OteH-
KU MaKCUMAJILHOTO MPABIONON00MS OKA3BIBAIOTCs OJvKe K JAHHBIM, 9eM K UCTHHHON Momenn. CM., Hamp.,

Konishi and Kitagawa (1996).
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Bapuant, Gaitecopckuit kpurepuii [lIBapra (Schwarz Bayesian information criterion, SBIC,
BIC), ucnonbsyer B kadecrse mrpada 3a mapamerpsl plnn, rae n — duciao HabJIIOeHHIl:

SBIC = —2In L(6) + plnn, (2.44)
[Tockonbky kputepuii [[IBapuna cunbnee mrpadyer 3a Juninue napaMerpbl, OH BbIOHpaeT
MO/JIeJTN MeHbIell pa3MepHOCTH.

K coxanennto, B makere Stata HeT BCTPOEHHBIX KOMAHJ, MOCBANIEHHBIX WHMOOPMAIHOH-
HbIM KpuTepusiM. Ectb, ojiHako, nporpamma fittest, naxogsmmasics B apxuse SSC-IDEAS
(http://ideas.uqam.ca ), KOTOpas BBbIJAET TAKKE 3HAYEHUS RQ,R?ldj, nHMOPMAINOH-
HvbIx Kpurepues Akaiike u [lIBapiia, a Tak»Ke psiJi CTATUCTUK, OTHOCSIIUXCA B OCHOBHOM
K JIOTHCTHYECKUM perpeccusiM. JIpyrast mporpaMma, BBIYHCISAONAsS Kpurepun Akaiike,
[MTsapma, a Takyke Kpurepwit MHPOPMAIMOHHON CIOKHOCTH Boz3morana, HAXOIWTCS HA,

web-cTpaHmYKe aBTOpa U Ha3blBaeTcda icomp's.

2.4.2 HeauneitHoctnb

JIpyrum BO3MOXKHBIM HapyIHIEHUEM KJIACCUYECKOW MOJIE/IM PErpeccuy MOzKeT ObITb CJydail,
korga dbyakuus perpeccuu E[y|z] menmueitna. VIrHopupoBanue HEJMHEHHOCTH MOXKeT TIpei-
CTaBJSATH ONPEJICJEHHYIO MPobJIeMy, TOCKOIbKY HEYyUTeHHAs HEeJTUNHEHHOCTDh OT30BETCSA U3Me-
HEHUEM CBOMCTB ocTaTKOB. OHU OKA3BIBAIOTCA CMEIEHHBIMH, Y HUX BOZHUKAET KOPPEJIAIHOH-
HasI CTPYKTYPA, a 3HAUUT, CMEIIAIOTCI ¥ KOBAPHAIMOHHBIE MATPHUIIH OIEHOK KO3 (pUIIIeHTOB
U, B KOHEIHOM urore, t- u F-crarucruku. dra npobema MoOXKeT OBITH CHOPMYIUPOBAHA B
TEPMHHAX MPOIYIIEHHBIX IePEMEHHBIX (MOXKHO CUUTATH, YTO B PEIPECCHHU TPOIYIIEHb HE00-
XOJIUMbIe HeJHHEeHHbIe YWIeHb), U OJMH M3 BAPUAHTOB TECTa HA HEYUITEHHYI HEJIHHEHHOCTH
obL1 Tpeaoxken B 1960-x rr. Pamceem. B sToM TecTe paccMarpuBaeTcs MOJHHOMHAJIbHAS
perpeccusi BHIA

K

e; = Z%g)f + ommbKa,, (2.45)
k=1

r71e 1j; — IPOTHO3HBIe 3HAUeHns U3 obbIunoil maeitHoit MHK-perpeccun, a e; — ee octarku,
u nposepsercd runoreza Hy : v = 0.

13 K corkaneHnIo, 3T IPOrpaMMBbI JAIOT PA3HbIE PE3YIbTATHL MOTY TOIBKO CKA3aTh B CBOE OIPABIAHMIE, UTO
s IOJTb30BAJICS UMEHHO TTPUBEICHHBIMU BB (hOPMYIaMU, KOTOPBIE, B CBOIO OYEPEIh, BHIBEJIECHDBI U3 TIEPBHIX
MPUHIUNIOR. B CTATHCTUYIECKOH W 3KOHOMETPHIECKOH JTUTEpaType TYJISIOT U JIPYTHE ONPEIe/IeHNsT UHIEKCOB
AIC u SBIC — nampumep, Yepe3 OCTATOYHBIE CYMMBI KBaJIPATOB, K KOTOPBIM 3TH KPUTEPUU CBOJSITCA B
HOPMAJTBHOM CIIy4ae TIPHU HEM3BECTHOH mucnepcun. BereacrBre STOro HET OMHO3HAMHOCTH U B MTyOIMKYEMBIX
CTATHAX, B KOTOPBIX ABTOPbI BHIOMPAIOT C IOMOIILI MHMOPMAIMOHHBIX KPUTEPHEB Ty WJIA MHYI) MOJIEIb.
OnacaiiTech momIeIoK!
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Stata | Tect Pamces ocymecTsisiercss B makere Stata komanoii ovtest. Stata mcmonb3yer mep-
Bble deThipe crenenn (K = 4) perpeccopoB Wn MpeCKa3aHHbIX 3HAUCHWUN HE3aBUCUMOIL

HEePEeMEeHHOM.

HemuaeiiHOCTD MOYKET 3aKJII0YATHCS B TOM, 4TO (PYHKIIHS PEIPECCHU CBI3aHa ¢ U3BECTHDI-
MHI HeJTMHeHHBIME (DYHKIESAME PErpeccopoB (HapuMep, B MOJCNAX B y = a+br’+¢e,y =

bef rae ¢ — “xopomme” (MeHTPUPOBAHHBIC, HE3ABUCHMbIC, ¢ KOHEYHO

asinx + €,y = ax
aucnepcueit) ommOku. B mogobHbIX ciaydasx npeoOGpa3oBaHWEM TTePEMEHHBIX 339y MOZK-
HO CBECTH K KJIACCMYECKOU MOAEN JUHECHHON pErpeccuu, e JUHECHHOCTh IMMOHUMAETCHd KakK
JIUHEHHOCTD OTHOCHTEJIBHO NapaMempos.

B Gostee cepbe3HBbIX CIyUasX HEIUHEHHOCTD SIBJISIETCS CYIMIECTBEHHOM, T.e. He CBOJIMMOI K

quneitHoit Mozesn. QyHKIMSA perpeccun umMeeT oot Bu/1

yi = f(wi, 8) + &, (2.46)

rie f(-) — uzsectnas ynxuus goctaTodHo obmero suga (y = asin(bz+c)+e,y = az’+¢).
OkasbiBaercs, 910 Heaunelnol memod Haumenvwur xeadpamos (aura. NLS, non-linear
least squares) obGecneunBaer Haubotee 3hHEKTUBHBIE, B OMPEIETEHHOM KJIACCe MAKCHMU-
BallMOHHBIX 3329, OIEHKH HCKOMBIX ITapaMeTpOB.

Stata | TTaker Stata mosBosieT OLEHWBATEL M TAKWE HEJMHEHHBIE PErPECCHN € TTOMOIIBIO KOMAHIbI
nl. YTobbl BOCTOIB30BATHCA ITON KOMAHION, HEOOXOMMMO HAIMCATEH HEOOJIBIIMYIO MPO-
rpaMMy C JOCTATOYHO 2KECTKO 3a(PUKCUPOBAHHBIM CHHTAKCHCOM, KOTOpas OYJEeT BBIUUC-

JATh 3HadeHne GbyHKun perpecun f(-) u mepegaBaTh HAa ONTHMU3AINIO nl.

2.4.3 Upentudukaiiysa Pe3KO BBIICIAIONINXCA HAOJIOEHNNI

B cBazu ¢ tem, yro MHK-onenkn nepobacTHbl, BOZHUKAET €CTECTBEHHBLIN BONPOC: HE TO-
JYIATCS JU TaK, 9TO MaJioe YHUCI0 BBIIEISIOMAXcs HaOMoAeHnit OyaeT 3aJaBaTh TaKyIO
NOBEPXHOCTH PErpeccuu, KOTopas OyIeT UMeTh MaJIO OOIIEro ¢ MOBEPXHOCTHIO, TTPOXOIATIEH
4yepe3 0osibHIMHCTBO To4YeK? Hanpumep, B cilydae napHoil perpeccun — MOZKeT JIM CJIY YUThCS,
YTO MpsAMas PerpeccHu Mpoiiger depe3 OJHY TOYKY U HEHTP MAaCC OCTAJbLHBIX! YBbI, OTBET
IOJIOKUTEILHBI: Hasmane Beaessomuxcs nadmoennii (influential observations), wian BeI-
6pocos (outliers) — gBjeHHe CKOpee THUNUYHOE, HEXKEJIH PeIKOe, B MPUKJIQTHOM aHAJIM3E.
WNuorna 3To cBA3aHO ¢ TeM, 9TO OTJAeTbHbIe HAOTIOIEeHUS TeHCTBUTETHHO CUTBHO OTINYAI0T-
cst OT ocTasibHBIX (HampuMep, MocKBa IPAKTUYIECKH BCEIIa BBIACISACTCS DU AHAJIN3E JIaH-
HBIX TI0 permoHam Poccunm), a wHOTAA MOXKeT GBITH BBI3BAHO OMIKOKOI BO BBOJE JTAHHBIX —
HETTPaBUJIBHO TIOCTABJIEHHAs JeCITHYHAS 3alsaTas, TPONYCK MUMPHI MPpH BBOJE TAHHBIX WJIN

3aMUCh BEJUYUHBI B MHJUTHOHAX PyOJIeli BMeCTo Thicsid (B pe3yJibrare JeHomuHanuu 1997 r.),
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—+: regular points *: outlier

Puc. 2.1: Jlunusa perpeccun oTTsHyTa Ha cebsg BRIOpOcOM. VIcTUHHAS JUHUS PETPECCUH: Y =
l—ax+¢

u T. 1. Hakorer, ganeko orcrosmue (B TEPMAHAX CTAHIAPTHBIX OTKJIOHEHHUIT) OT OCHOBHOI
MACChI TAHHBIX TOYKH MOTYT TOSIBJSATHCH B ACHMMETPHYHBIX PACIPEICTCHUSX (JIOTHOPMATb-
HOe, TAMMAa) WJIM B PACHPEIETIEeHHsIX ¢ TzKeIbIMH XBocTaMu (pactpesenernne CTbiogeHTa).

YUpesmMepHO BBICOKOE BJIUSHHE OTIEJIbLHBIX HAOIIOIEHUH MOXKeT OBITh CBSI3aHO C TEM, UTO
JIaHHOE HAOJIIOeHHEe OTCTOUT JIAJEKO OT OCTAJbHBIX HAOJIOACHUN B IPOCTPAHCTBE PErPecco-
POB (1, COOTBETCTBEHHO, 001a12eT OOTBITHM nAewoM (AHTL. leverage) B BO3JEHCTBIN HA JaH-
HbIe), & MOXKeT ObITh CBsI3aHO ¢ OOJBINOI O1mMMOKO# €; B maHHOM Habsogennn. MoxkeT GbITh,
410 00a (paKTOpa HAKJIAIBIBAIOTCA JPYT HA JIPYTa, 9TO MOKET Kak ycyryoutsb (puc. 2.4.3),
TaK U OOJIETYUTH CUTYAIHUIO.

BuoisiBiisith BbliesIstionnecs: HabJII0IeHNs] MOYXKHO CJIEYIONIUM 00pa3oM 14, Pacemorpum

14 Nammas tema, mokasyif, He OveHb ODUICTPUHATA [/ CTAHJAPTHBIX KyPCOB MO SKOHOMETPUKE, XOTS
CTATUCTHKAM OHA U3BECTHA HE NEPBBIN U Ja2Ke HE BTOPOH AECATOK JIeT. 3AMHTEPECOBAHHDBIA UTATENb MOKET
HajiTh paspuTie TeMbl B Draper, Smith (1998), Fox (1997), Smith and Young (2001).
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MMPOTHO3HBIE 3HAYEHUS 3aBUCUMON MEPEMEHHON:
§=X3=X(X"X)"'"X"y = Hy (2.47)

DyieMmeHTHl MaTpuilbl H HecyT muHGOPMANNI0 0 KOH(MUTYDPAIWKE TOYEK B ITPOCTPAHCTBE pe-

rpeccopoB X H B TO Ke BpeMsl HEIOCPeICTBEHHO 33Jal0T BIMSHUE KAXKIOH TOUKH Y; Ha BCe
2

159
i-TOYKH MOYKHO TIOJOKHUTH h; = h;; (anrr. hat value, mmeer cMBICI YCIOBHON KOppessiiuu

HpPOTHO3HBIE 3HaYeHus . MOKHO MOKa3aTh, 4To h; = Z?Zl h:., ¥ TTOTOMY MepOii BIUSHUS
HaOJII0IEHHOTO 1 MPOIHO3HOTO 3HaUeHuii npu (bUKCHPOBAHHOI ocTanbHOil BhIOOPKe). laee,
1/n < h; <1, npudem cpejiHee 3HAYCHIE PABHAETCSA P/, U MOITOMY HOTEHIIUATBHO BbIIEs-
fonuecst HabJIIOJIEHUST MOYKHO HACHTH(PUIUPOBATDH 110 BLICOKOMY 3HAYEHUIO h; — HAIpuMep,
Gonprme 3p/n.

[Tomumo waeHTHUKAIME “ONAcHBIX  TOYEK B IPOCTPAHCTBE PErpPeccOpOB, BIUAHUE HA
onenkn MHK 0OyayT okazeiBarh, Kak yHOMWHAJIOCH BhIIe, Oosbinue omubku. OcTaTku pe-
I'PECCUH KAaK TaKOBBIE, IO BCell BHJIUMOCTH, He 00g3aTeJIbHO OYIYyT JOCTATOYHO HMH(MOpMA-
THBHBI, TIOCKOJIbKY B COBOKYIIHOCTH OHM HE SIBJISTIOTCS He3aBHUCHUMBIMH, U, Oosiee Toro, MHK
CTPEMUTCSI IPOBECTH MMOBEPXHOCTDH PErPECCHH TMOOIMKE K JATEKO OTCTOSIINM TaHHBIM. JLms1
Oy YeHNsT HE3ABUCUMBIX OCTATKOB HEOOXOINMO HCKIYATH JAHHOE (-€ HADIOIEeHUE, MPOo-
THATH PETPECCHIO 3aHOBO W HOAYIATEL CMbI0OCHMUSUPOSAHHIE OCTNAMKY

€ =, (2.48)

Se 1-— hl

rje s — OTleHKA, CTAHIAPTHOTO OTKJIOHEHWST OCTATKOB MPHU MCKJIIOUEHUH (-TO HADJIIOIEHUSI,
a nogpyenue kosdduuuenta /1 — h; cBazano ¢ tem, uro Vare;|Hy = (1 — h;)o?. Ilpu ny-
JIeBOI TUIOTe3e HOPMAJbHOTO PACIpejie/leHus ONMIMOOK BeJUYNHA e UMeeT paclpe/leleHne
CrponenTa ¢ N — p — 1 crenensamu ¢Boboabl. [10MHOCTHIO aHAJTOTHYHON BeTUYUHHOI Oyaer
t-crarucruka ang koadgpdunuenta v B perpeccun y = X! 3 + yD; + ¢;, rae D; — Gunapnas
nepeMeHHasl, paABHAsT eJIMHNTIE B i-if TOYKE W HYJIIO B OCTAJIHHBIX.

Coueranue “00JIBIIOrO 11e4a” 1 ODOIBIIONO OCTATKA BBISIB/IAETCS IIPH MIOMOIIHA [D-CTATUCTUKH

Kyxka (anra. Cook’s distance):

2

A

Camble BBICOKHE 3HaUeHHsT [D-CTAaTUCTUKH CBUAETEIbCTBYIOT O TOM, YTO JaHHOE HADJIIOJICHHE

(2.49)

nocratoano 3amerHo n3menser MHK-onenkn kosddummerToB. dMInpuaeckoe 3HAIEHIE 110~

¢« . 99 4
pora “rpeBoxknoctn’ — D; > N

15 HazpBaeMble TAKJKe OCTATKAMH TI0 METOLY CKJIAJHOTO HOXKA, jack-knife, HashIBaeMOro Takske METOIOM
pacienyienns BLIOOpKU. Ero mues Kak pa3 M 3aK/I09aeTcsl B HCKJIIOUEHHM OTACIbHBIX HAGIIIOIeHHil, ome-
HMBaHMs CTATUCTHYECKON MOMEIH C MCK/IIOYEeHHBIM HaOJI0NEHNeM U COCIHOCTAB/ICHUS IIOIyYeHHbIX OLUEHOK C
OIIEHKAMH, TIOJIYIEHHBIMHU MO MOMHOH BeIGOpKe (Ddpon 1988).

37



HemnocpencTBennoe BIMsSIHHE OTIEJbHBIX HAOIIOAEHUN Ha OIEHKY Kodbduiuenta [ na-
erca craructukoit DFBETAS), ;:

B — 5

(Var,”)1/2

(2.50)

rJie BEPXHUiT HHAEKC () MOKA3bIBAET, YTO U3 PACUETOB UCKIIOYEHO i-e Habsonenue. MHbIME
CJIOBaAMHU, MBI TIOJTy4aeM ONEHKH KOIMDMUITMEHTOB U OINEHKY X KOBAPHAIMOHHONW MATPUIIHI IO
METOJy CKJIAIHOIO HOXKA U CTPOMM YTO-TO BPOJE {-CTATUCTHKH, HOKA3LIBAIONIEH OTKIOHCHKE
K03 DUIMEHTa IPH UCKIIOYCHAN JAHHOTO HAOIIOJeHNA. B COOTBETCTBUM ¢ 3TOIl MHTEpIpe-
Talyeil, caeayer oOpamars BHUMaHue Ha Habmoxenus ¢ |DFBETA ;| > 2/\/n — p.

Eie ogna crarucTuka AUarHOCTUKY BJIUSHUsT HAOJIIOAeHNH TTOKAa3bhIBAET, HACKOJIBKO CHIb-

HO JaHHOC H&6JHO,ZL€HI/IG OTTATUBACT Ha Ce0d JTUHUIO perpeccun:

hi;
1 —hy

DFFITS; = ¢ (2.51)
3ech h;; B aucmTesie yIUTHIBAET, HACKOJBKO JIAJEKO JTaHHAsl TOYKA OTCTOUT OT OCHOBHOT'O
MaccuBa, a 1 — hy JaeT mompaBKy Ha Jucnepcuio ocraTkoB. Kak u paccrosinue Kyka, 3ata
CTATHCTUKA YYUTBIBACT U BEJUUUHY OCTATKA, U €r0 IJIeY0 B BO3JICHCTBUM Ha JIMHUIO Perpec-
cun. Ecmun abcomornast Besqnanna cratuctuku DF FITS; B i-m naburioiennn cBoiie 24/p/n,
TO, BO3MOKHO, 3TO HAOIOJEHNE 3aMEeTHO CMEIAeT BCIO JTUHUIO PErPecCHH.

hat-values mMoxkHO moyiyuuTh Komanmaoii predict ... , hat, oTgaBaemoiil 1mocjie KOMaH-
1bl regress. CThIOAEHTU3UPOBAHHBIE OCTATKHI MOXKHO [IOJIYYNTh KOMaHA0#l predict ... ,

rstudent nocie KoMaHALI regress. D-ctarnctruka Kyka BeranciaseTca KoMannoil predict

., cooksd, craructukn DFBETA — predict ..., dfbeta(uma nepemennoti) win

oTenbHON KoMaH ot dfbeta, craructuku DF FITS — komanmoit predict ..., dfits.

2.4.4 DBwusyaJbHBIIl aHAJIN3

BusyanpHBIN aHAIN3 YaCTO ABALETCS XOPOIIAM IOJICTIOPHEM B JUATHOCTUKE Perpeccuii He
OYeHb OOJIBIINX PAa3MEPHOCTEH M 3a4aCTYIO0 MOMKET IMOMOYb BLISIBHTH OOJIBIIMHCTBO YIIOMS-
HYTBIX BbIII€ HAPYIIEHU KJlaccuuecKux npe;nosozxenuii. [lepednciinm ocHOBHBIE BU/IbI IPa-

PUKOB, KOTOPbIE MOZKHO HCIOIB30BATD JJIsl aHAIN3a “aJIeKBATHOCTH PETrPECCHH.

Stata | Bmors 10 8-it Bepcuu Stata Bega rpaduka crpouiach Ha KOMaHJe graph, y KOTOPOi nme-
JIOCh 106past COTHS PazHOODpPA3HBIX OMITUil HAa pa3HOOOpasHbie caydan ku3nu. Haubosree

JaCTO UCTOb3yeMble TpahUKN peasn30BaHbl B BUjIe OTAEIbHBIX KoMaH1. CM. paszgen 3.14.
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e [lepen mavasoMm aHaan3a, €Ile 70 CTAJIUU OINEHWBAHUS PErPEeCCHU, MOKHO ITPOAHATH-
3UPOBATHL pacHpee/ieHne 3aBUCHMON M HE3aBUCUMBIX TepeMeHHbix. CujbHas acum-
MEeTPHUs MOYKET CBHJIETEIHLCTBOBATH O HEOOXOIUMOCTH TPUMEHEeHHS peobpa3oBaHuii K
HOPMAaJIbHOCTH, MHOTOMOJIAJILHOCTD — O HAJIMYUU CTPYKTYPbI TPy HabaoaeHuit (Ko-
TOPYIO MOYKHO YY€CTb, BBeJisi OHHADHbBIE MEPEMEeHHbIe), U T. JI.

0611135[ CBOJIKa OIIMCATEJ/IbHBIX CTATUCTHUK IIO OILHOfI nJjm HECKOJIBKUM TIEPEMEHHbIM BBIBO-
JnTcst KoMaH 10 summarize . I'paduyeckoe npejicrasiienne pacupeesenns OTeabHO e-
PEeMeHHOH, T. e. THCTOTPAMMY, MOYKHO TIOIy9IUTh KOMaH0M graph ‘‘uMa mepemerHON’ mian
hist “‘uma mepemenHo#’’ . Bojiee mpoBUHYTHIE BAPUAHTHI AHAIN3A BK/IIOYAIOT B e uc-
MOJTB30BAHIE sIJIEPHBIX OIEHOK II0THOCTH (kdensity), rpaduk KBaHTHIIEH HOPMATIHLHOTO
pacrpe/esienns (Qnorm), a TakzKe MPOYre THArHOCTHIeCKIe rpadukn (Onucanne KOTOPhIX
MOXKHO HANTH 0 KJIIOUE€BOMY CJI0BY diagplots) m Gojiee COBEpIIEHHBIE CPEJICTBA, CO3J1a-
HUsT TUCTOrpaMM (TporpaMMa histplot, 3arpyzkaemas ¢ apXuBa MPOTPAMMHBIX KOMIIO-
nentoB SSE-IDEAS, naxogamerocs B Bocronckom Komnenzke: http://ideas.ugam.ca ).
HaKOHeH7 OTHOCUTEJIbHO IIPOCTBIM TECTOM Ha HOPMaAJIbHOCTDb ABJIAECTCA TECT IO TPEThbEMY
1 4eTBEPTOMY MOMEHTAM (KOTopble7 IPU COOTBETCTBYIOIIECII HOPMUPOBKE, PaBHbL HYJIIO Y
HOPMAaJILHOI'O Paclpe/ie/IeHnsi, 1 COBMECTHOE BLIOOPOYHOE paCIpe/ie/IeHUEe KOTOPHIX SABJIS-
ercsi HopMasbHbIM) — sktest, or anri. skewness-kurthosis test.

e AHajOruyuHyIO IPOLEAYPY MOYXKHO BBIIIOJHUTH B OTHOIIEHUU PErPECCHOHHBIX OCTATKOB
16

Stata | ... KOTOpBIE MOXKHO IOJIYIUTH KOMaH/I0# predict ..., residuals mocie regress.

e CBs3b OT/IEABHBIX PErPECCOPOB € 3ABUCUMON MEPEMEHHONH MOYKHO MIPOCICNTD Ha /IHa-
rpamMMax paccesgHud. [Ipum momorm 3Tux rpaduKoB yiKe MOXKHO BBIIBUTH ONpeesIeH-
Hble HeJOCTATKN perpeccuu. Tak, ecu Ha Auarpamme paccesHus OOJbInas YacTh JaH-
HBIX TPYNIHUPYETCS BO3JIE HYJIs, U €CTh HECKOTBKO TOUEK B OCTABIIIEMCsI TI0JIe, TO, CKOpee
BCEro, JIAHHBIE HEOOXOAUMO TPaHC(POPMUPOBATD, YTOOLI CHU3UTH BJIUSHUE YIAJCHHBIX
TOYEK.

[Ipumep auarpaMMbl paccessHUS JIBYX aCUMMETPUYHBIX PACIIPE/ICJICHUI TTPUBOITUTCS HA
puc. 2.2.

16 Cnenyer, Bupouem, UMeTh B BUJLY, 9TO GObIHe owubky (TPUBOJSINNE K PErPECCHORHBIM BBIOPOCAM )
He 06S3aTENbHO NMPUBOAAT K OONBIIUM ocmamkam. Kpome TOro, OCTATKH B COBOKYIHOCTH HE SBJISIFOTCA
HE3ABUCUMBIMU (TaK, UX CyMMAa DABHA HYJIIO).
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20

15

(o] 5 10 15

Puc. 2.2: Hactubie pacupejesienust 00enX mepeMeHHbIX aCUMMEeTPHYHbI; I'PadUK 3a0/HEH B
OCHOBHOM OKOJIO HYJIST ¥ BO3JIe OCeil; HeoOX0oMuMo mpeobpa3oBanne K HOPMATIbHOCTH !

Bonee comep:karelbHbIM, B PErpecCHOHHOM KOHTEKCTe, rpadukoM Oyaer (dacTHas
) ’
AuarpaMMa paCCeAHnA, OYUIIEeHHad OT JUHENHOTO BKJIaJa OCTaJIbHBLIX IMEePEMEHHbIX,

T. e. iHarpaMMa pacCesiHusl OCTaTKOB perpeccuit

y = X(RTGR) 4 (H) (2.52)

X = XERTA k) 4 §(=k) (2.53)

rie BepxHUH wHIeKC (—k) O3HAYaeT OTYTCTBHE B COCTaBe Perpeccopos k-ii mepemen-
Hoil. Takoil rpacdbuk HasbBaercst epagurom dobasaennot nepemennot (auri. added
variable plot) wau epagpurom wacmmuol peepeccuu (aurm. partial regression plot). C ero
IIOMOIIIBIO MOYKHO BBISIBJISITH T€TEPOCKETACTHIHOCTH (BH/Ia POCTA TUCIIEPCHH OMHOOK ¢
POCTOM KaKOii-Tub0 U3 MePEeMEHHBIX ), HEJHHEHHOCTD, a TaKyKe HAXOJUTh BO3MOXKHbIE

BBIOPOCHI.

Stata I'paduk wacTHO perpeccun BHIBOAUTCS KOMaumoit avplot. K 3Toit komaHmIe, Kak u K
IPYTUM KOMAaHIAM JAArHOCTUKHU, BBIBOAAIINM ABYMEpPHBIE IpadUKU, IPUIOKUAMBI 00T

HIINHCTBO OHHHﬁ AnarpaMm paCCeaHndd.
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e OOIIYIO CKPBITYIO HEJUHEHHOCTD U /MM TeTePOCKEJACTUIHOCTh MOKHO OOHADYKUTH U
Ha FpaCbI/IKe OCTAaTKOB B 3aBUCUMOCTHU OT IIPOI'HO3HBIX 3HAYEHUN (T. €. 110 'OPpU30HTAJIb-
HOW OCH OTKJIQJIBIBAIOTCS ¥, & 110 BepTHKAIbHOI — €). [To mocTpoeHnto, 311 mepemMeHHbIe
HEKOPPeJMPOBAHBI, IIO9TOMY B OOIIEM H IeJ0M I'padUK JI0IKEH JIeXKATh BOKPYT OCH
abcimcc.

Stata | Coorsercreylomas Komanga HOCHT HasBanme rviplot — amri. residual versus fitted.

AHamTUYecKUMM JIOTIOJHEHUSAMY ABISIOTCS JIUArHOCTUYECKe TeCcThl hettest u ovtest.

e AubrepHarTnBoil rpaduKy YacTHOI perpeccun (B 0COOEHHOCTH /ISt JUATHOCTUKHI HEJIU-
HEHHOCTH) MOXKeT ObITh IPaQUK 4aCMHHLL 0CMAMKOS:

e(k) =e+ 5ka (254)

Coorsercayionme koman b Stata — cprplot m acprplot (amri. component plus residual).

Bo3MoxKHO, KakKne-TO U3 TUX IpadHKOB MOXKHO BKJIIOYATH B IMyOJIHMKyeMble MaTepua-
JIBI UCCJIeIOBAHNS — KaK CBUJIETEJHCTBO OCHOBATEJIBHOTO aHAJIN3a JAHHBIX M aJIeKBATHOCTHU
CTATHCTUIECKUX PE3YJIHTATOB.

2.4.5 MHoxKecTBeHHasI IIPOBEPKa T'UIIOTE3

OauuM M3 TPOCTEHINX CIYYaeB IMTPOBEPKU HECKOJIBKUX THUIOTE3 OJHOBPEMEHHO SIBJISETCS
F-rect Ha HECKOJIBKO JIMHEHHBIX OrpaHmueHunii Ha napaverpsl Buga (2.16). Bonee Tonknm
CIIy9aeM sIBJISIeTCs TIPOBEPKA MUIIOTE3bl O 3HAYCHHH (3HAKE) OJHOTO M TOTO 2Ke KoadduimenTa
B HECKOJIbKHUX perpeccusx. TOHKOCTBIO, 0OBIYHO UTHOPUPYEMOM, OJIHAKO YPE3BBIYANHO BazK-
HOM, SABJI€TCS KOPPEKTHAsI HHTEPIPETAIUS M0JIyYaeMOr0 COBOKYITHOTO YPOBHS 3HAYUMOCTH.
JleiicTBUTEIbHO, €CIU COOBITHE Aj COCTOMT B TOM, 4TO B k-if perpeccun HyJeBas THIIOTE3a
HEe OTBeprHyTa (M, COOTBETCTBEHHO, Aj — 4TO OTBEPTHYTA), TO, OYEBH/IHO,

P (Updy) <> P (A) (2.55)
k
a ¢JIe10BaTeJILHO,

P(Medr) > 1= P (A) (2.56)

B sieBoit wactu (2.56) purypupyer BeposiTHOCTh IPUHSITH HYJIEBYIO THIIOTE3Y 60 6CEL PErpec-
cusx. COOTBETCTBEHHO, eI TPeOyeTcst, YTOOBI CO80KYNHbIT YPOBEHD 3HATUMOCTH COCTABISLT
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Qr, TO CAMBIM TTPOCTBIM CIOCOOOM TapaHTHPOBATH STOT YPOBEHb 3HAYUMOCTH OyIeT mMOTpebo-
BaTh, 4TOOBI IIpaBas 9acThb (2.55) npeBocxoamia 1 —a. B cBoto ouepesp, npocreiimmii cnocob
JOOUTHCA ITOTO — MOTPEBOBATH, YTOGHI yPOBEHH 3HATHMOCTH B KasK10M 3 Tectop P(Ay) ne
npesocxoamt o/ K, rae K — obmiee kKoandecTBo TecToB. OMUCaHHAs BBIIIE TPOIEIyPa Ha3bi-
Baercst npouedypoti Bongepponu (Bonferroni adjustment) u siBasiercss omHUM U3 TPUMEDPOB
MOMPABOK HA MPOBEPKY MHOYKECTBEHHBIX TUIIOTE3. /Ipyrue m3BecTHbIE MPONEYPhI, 3a9aCTYIO
Gosee Tounble u MeHee KoucepBaTuBHBbIe — nponenypsl [ledde (Sheffé), Torioku (Tukey) n
Bopxunra-Xoresmara (Working-Hotelling) (ITledde 1980, Smith and Young 2001).

[TorpaBka Ha MHOXKECTBEHHOCTH — MPOIEAYPa METOI0IOIHYeCKasd, TIOITOMY sIBHO BbIpa-
JKeHHOM KOMaHjIbl Stata st mee HeT. Ecm meciemoBaTesib cObUpAETCss IPUMEHSTh MPOIe-
nypy bBoudepponu un emy 3apanee W3BECTHO KOJIHUECTBO MOJeeH, KOTOpble OH OyIeT ore-
HUBATh, TO MOXKHO 33/aTh YPOBEHb 3HAYUMOCTH JIJI MOCTPOEHUS JTOBEPUTETHHBIX HHTEPBA-
JIOB TIOCJIe OTleHWBaHuUsT Mojeseit kKomanaoit set level ... . [lo ymorganuio ycranaBinBa-
ercst ypoBeHb 3HaunMocTd 95 (mporieHToB). Tekylnee coCTOsIHIe MOYKHO BBISICHUTH KOMAH IO
query — CM. paszes 3.15.

2.4.6 JlaHHbIe C IPOITyCKaMM

JlaHHble ¢ IPOIYCKAMU — TO IPOKJIATUE UCCIEI0BAHNIT, B KOTOPBIX UCIOIb3YIOTCH PE3YJIbThI
BBIOOPOYHBIX OOCIEIOBAHMIT: 3a9aCTYIO, YBbI, HEBO3MOXKHO TaPAHTHPOBATH, YTO BCE PECIIOH-
AEHTHI JaJdyT NOJHYIO U TOYHYIO I/IHd)OpMa]_[I/IIO. 9Ta TeMa MPUBJIEKJIa U MMPUBJCKaCT 3HAYU-
TeJIbHOe BHUMAaHHe B OOIIECTBEHHBIX HAyKaX, OJIHAKO B 9KOHOMETPHUKe, KaK HU CTPAHHO, ITa
TeMa M3BeCTHA TOJIBKO B PAMKAX JOBOJBHO Y3KHX MOJAETICH TOOUT-PErPecCHn U BHIOOPOYHO-
ro orbopa (sample selection — mogenp Xexkmana). JlaHubBIH pa3nes B 3HAYUTETHHON Mepe
crenyer Little and Rubin (1987).

TepMmuHOMOTHS

Bo03MOKHOCTH HCIIOIB30BAHNS METO0B aHAIN3A PA3HOI CTEEeHU CJIOKHOCTU CBI3aHA C TEM,
HACKOJIBLKO MTPOCTHIM HJIN CJIOZKHBIM SIBJISETCS MEXaHU3M, COTVIACHO KOTOPOMY JIAHHBIE OKA3bI-
BatoTCs npoiyiienasivu. [losesnast repmunosorus 6pu1a Beegena B Rubin (1976). ['oBopur-
Csl, 9TO MPOIYCKHU B JAHHBIX NoAHoCMbo cayyalno (data are missing completely at random —
MCAR), ecin P(X; mpomymeno [mpoune X) He 3apucutr Hr 0T X, Hr OT mpounx X (TO ecThb
3Ta BepOATHOCTD IIOCTOAHHA JJId BCeX Hab/IofeHnit, 1 HabmonaeMple X ABJIAIOTCH CIydaii-
HOIT TOABBIOOPKOH Tex X;, KOTOPBIE JOTKHBI OBLIH TIOIYIHTHCS B 9KcIepuMenTe). IIpomyckn
B JAQHHBIX cAywatnes (missing at random — MAR), ecim  P(X; npomymeno|npoune X) ne
3aBucuT 0T X; (HO MOryT 3aBuceTh OT Apyrux X ). OKa3bBaeTCs, 9TO B STUX CIydasX MeXa-
HU3M TIPOTTYCKOB Hecyuiecmeenter (ignorable), n K JaHHBIM MTPUMEHWMBI BADUAIINE METO/IA
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MaKCHMaJIbHOrO npasiononobus. Hakowen, eciu P(X; mponymeno|npoune X) 3aBHCHT OT
camoro X, T0 MeXaHU3M IPOIYCKOB ABJIsAETCH cyujecmeentsim (non-ignorable, not missing
at random — NMAR), u mia KOppeKTHOrO aHaIu3a JAHHBIX HEOOXOINMO 3HATH TOT Me-
XaHU3M. BBejeHHBbIE BBIIIE MOHATHSA OTHOCATCS K OTJ/IEJbHBIM II€PEMEHHBIM, H B IIpejesax
OJHOM M TOH »Ke 06a3bl JTaHHBIX MOXKHO HAOJIIOIATh BCe 9TH BapuaHThl. MoyKHO ITIOCTPOUTH Te-
ctol, orandatomue MAR or MCAR, onHako 1mo ZJaHHBIM HEBO3MOXKHO OTJIHYUTD, SIBJISIOTCS
Ju oun MAR uwnin NMAR.

B Ka4veCTBE IMOACHEHHA Yallle BCEro NpuBOAUTCA IIpUMepD OTBETOB Ha BOIIPOCHI, CBA3aHHBIC
C JIOXOJIOM PECIIOHIeHTOB. Ec/in BepOATHOCTD COOOIIUTH CBOM TOXO/I MIOCTOSIHHA, /IJIsT BCEX pe-
criorienToB (HampuMep, 15%), o nanubie cienyior MCAR. Eciun 9ta BeposTHOCTD CBsI3aHA
C JIPYIUMH [MePeMEeHHBIME (CKaXKeM, JIOIH ¢ 6oJiee HU3KUM 0DPA30BAHUEM DeKe YKA3BIBAIOT
cBoit moxon), To nanubie caeayior MAR. Hakownen, ecin Gonee Gorarbie Ji0an MeHee OXOT-
HO YKa3bIBAIOT CBOH JI0X0/I, TO MEXaHU3M IIPOIYCKOB SIBJISIETCS] CYILECTBEHHBIM, U 3TO, VBHI,
HaubOoJIee MPaBIONOI00HbI BAPHAHT.

[lepeiinem Temepb K PacCMOTPEHMIO METOIOB aHAJIN3A, UCHOIb3YEeMBIX Ha IIPAKTHKE.

Ananns nuMerImuXcs JaHHbIX

HawuboJtee ecrecTBeHHBIM CIIOCOOOM aHAIN3a, JAHHDBIX C HPOIYCKAMK KayKeTCsl aHAJII3 110 BCEM
UMeIOIUMCS JaHHBIM, T.€. C HCIOAb30BaHNEeM TexX HabJIFoeHnil, TT0 KOTOPbIM HabJII01ai0TCsI
BCe MHTepeCyIolue uceaeoBareis nepemMennsie (complete case analysis). B cBere Bbimecka-
3aHHOTO OYEBUIHO, YTO OH JIaeT HeCMEIIeHHbIe OIIeHKH TOIBKO TOIIa, KOTJIa JAHHBIE CIEIYIOT
MCAR. NHorma MOXKHO UCIIOIB30BATD JIJIsI OTAEILHBIX (hparMeHTOB aHAJIN3a PasHble HADIIO-
JeHUA Ha OCHOBAHHNH ,ZLOCTyHHOCTI/I TeX MJIM MHBbIX JAaHHBIX — HEil'II)I/IMGp7 JJIA pacqua KOp—
pesIuii UCIOAb30BaTh HE TOABKO HAOJIIOIEHN, B KOTOPHIX HAOJIOMAIOTCI 6Ce TepeMeHHbIE,
KOPPEJIAIUE KOTOPBIX HEOOXOIMMO MOCUUTATH

Stata | ... kax 310 Jestaer KoMaHja correlate ...

a 1 Te HAOJIOJEHUs, 10 KOTOPBIM UMeIOTCsI HAOJIIOIeHUsT KOHKPETHOH Maphbl ImepeMeHHbIX

Stata | ... Kak 3TO Jle1a€T PWCOTT.

Takoii MeTOJI MOJKHO HA3BATH METOJIOM JOCTYNHBIX ciydaes (available case analysis). Oue-
BHJIHBIIT €r0 HEeJOCTATOK — IOJy4YeHHAs TAaKUM 00Pa3oM KOPPeJISIUOHHAsS MaTPHUILA MOYKET
He OBITH TOIOKUTETBHO Onpeaeennoii. EcrectBenno, oroBopka oraocuteibro MCAR orHo-
CUTCS U K 9TOMY CJIy4alo.

Eme ogauM TOMYJISPHBIM CIOCOO0OM CKOPPEKTHPOBATH BHIOOPKY TIPH HAJTUIUH TTPOITYCKOB
SIBJISIETCS UCTIOTB30BAHNE BeCOB. TUIMUIHBIM TPUMEPOM SIBJISIOTCS TOCT-CTPATH(MUKATTNOHHBIE
BeCa B CTPATH(DUIIMPOBAHHBIX BHIOOPOUHBIX 00C/I€I0BAHUSIX. DTH BECA COOTHOCST KOJTMIECTBO
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3alIAHUPOBAHHBIX HAO/IIOIEHUI, KOTOPbIE JTOMKHbBI OBLTH OBITH MOJYYEHbI B JTaHHON cTpaTe,
1 KOJIMYECTBO peasibHO HADIIOJABIINXCS BHIOOPOYHBIX €IMHMUIL.

“ITommostHeHNE” HaHHBIX

Ciey1omum 1no HOMyJISPHOCTH MOJAXOAOM K aHAIM3y HEIOJHBIX JAHHBIX SIBJILETCS METOJ
“pnuchiBaHua”, Win “nonoaHenns’ naHHbIX (imputation): Ha OCHOBaHWM TeX WJIM HHBIX CO-
oOpazKeHHUIl caM HCCIe/I0BaTelh HAM €r0 MPOrpaMMa BIIHCBHIBAET HA MECTO HPOMYIIEHHBIX
JIAHHBIX KaKMe-TO OCMBICJEHHBIe, Ha B3IVIAJ HCCIeJ0BATeNs HJIM IporpaMMbl, nudpst. B
KaKofl-TO CTelleHu IOXOxKell 3ajaueil SBILIOTCH 33]aYd UHTEPIOASINN H SKCTPALOJISAINY,
KOIJIa 110 U3BECTHBIM 3HAYeHWUsM (DYHKIMHM B HECKOJBKHX TOYKAX HEOOXOJMMO IOCTPOUTH

3Ha4YcHUu A (byHKHHH B APYIuX TO4YKaX.

CraH apTHBIN MeTO/], TPEJOCTABIAEMbIl MaKeTOM Stata — JeTepMUHUCTUIECKOE OO
HEHUE JAHHBIX Ha OCHOBE JIMHEWHON perpeccuu. A MMEHHO: KOMaH/a impute Jiist KaXK0ro
HaOII0TeHT ST (TOque, JIJIsT KayKI0M rpyIbl HAOIIOAEHN C OAMHAKOBOM CTPYKTYPOI TTPO-
MYCKOB) OIEHUBAET JIMHEHHYIO PErPECCUIO 110 MMEIOIIMMCS TIEPEMEHHBIM B KAYECTBE Pe-
IPECCOPOB U TPOIYIIEHHBIMA IEPEMEHHBIME B KQUeCTBE 3aBUCHMOIl TepEMEHHOi (701101
HUTEJIbHO UCHOJIb3Yyd, €CTeCTBEHHO, BCe CAydau, /IjId KOTOPBIX 3Ta IIepeMeHHad JOCTYIIHA
HAPsIIy C OCTATHHBIMYA UMEIOIMMUCS [IePEMEHHBIMI) ¥ CTPOUT MPOTHO3HOE 3HAUEHUE IO
3TOIl perpeccuu.

Meron nonoiHeHUsT JAHHBIX 110 JIUHEITHOI Mome/n BrioHe paboToCiocobeH ToTaa, Koraa
nannbie caeayior MAR, u korpa JuHeidnas Mojuenb JIeHCTBATENBHO aJeKBATHO OMUCHIBACT
JIAHHBIE.

B crparudunupoBaHabix 00C/I€I0BAHUIX TOMYJISPEH JAPYTrOfl METOM, HA3bIBAEMBIH Me-
TonoMm “ropsaeit komoae” (hot deck imputation). On, kKak, BupodeM, W BOCCTAHOBJIEHHE TIO
JIMHEHOU MOJIeu, OOBITPBIBAET UJEI0 BOCCTAHOBJIEHUs JTAHHBIX IO YCJIOBHOMY pacIipejiese-
HUIO: €CJI YCJIOBHEM SIBJISIETCS KaTeropuiiHas mepeMeHHast (BO3SMOXKHO, MHOTOMEpHAas), TO
NPOIYIIEHHbIE JaHHbIE MOYKHO TOJCTABUTE U3 IHCJIa HAGTIOACHHBIX B TOH ¥Ke Tpymme (wiu,
B HEKOTOPOM Oojiee 00IIeM BHU/IE, TOJCTABUTL 3HAaUYeHHEe, HAOJIIOIEHHOE B “TIOXOXKEM MO0 MPOo-
9UM MpU3HAKaM Hab/oAeHnn ). B mpocTeiineM Bre 3TOT MeTO/ BOCCTAHABINBAET HPOITYCKH,
NOB3yACh HAOTIOJIEHUAME B TOH 2Ke cTpate. TeoperwdecKkne cBOWCTBA ITOHM MPONETYPH HE
BIIOJIHE SICHBI.

Nwmeerca monmp3oBaTenbcKast KoMaH a hotdeck, BBITIONHSIONIAS TOTOJTHEHNE JAHHBIX 110
sromy merony (Mander and Clayton 1999).

Hakonen, “BeHnom TBOpeHusi” B 00JIaCTH BOCCTAHOBJIEHUS HPOILYIIEHHBIX JAHHBIX HA
JAHHBI MOMEHT SBJISETCS METON MHOXKeCTBEHHOIO BoccTanoBIeHHs1 (multiple imputation),
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npeIozkeHHbi B KoHIe 70-x Jonanbaom Py6unom Rubin (1978). Ero uaest coctout B TOM,
4TO0OBI BOCCTAHOBUTH JIAaHHBIE HE OJIMH, a HECKOJBKO pa3, OIEHUTb TpeOyeMbie MOJIEIN ¢ I0-
MOIONBIO CTaHAAPTHBIX METOAOB aHaJMW3a IIOJHBIX JAaHHBIX, a 3aTeM IMOJAXOJIAIINM O6pa3OM
0000mUTh pe3yabTaThl oneHuBaHuA. OObBIYHO 0000IIEHNEe CBOIUTCS K YCPETHEHHIO TOUETHBIX
OIICHOK U BBIYHMCJCHUIO JUCIEPCUH TOJTYIEHHOM OEHKH KAaK B3BEIICHHOM CYMMBI OEHOK JUC-
NepCHii OTIENbHBIX TOYETHBIX OleHOK (Within variance) u pa3zépoca MexK1y OTJIeTbHBIMU Bbl-
YUCJIUTETbHBIMUA 3KCIIEPUMEHTAMU (between Variance). B kagecTBe Mo/1€/111 TTPOUCXOZK IEHU S
JIAHHBIX UCIOJIB3YeTCsl MHOTOMEPHOe HOPMAaJIbHOE paciipejie/ieHre; YUC/I0 MOBTOPOB OOBIYTHO
HEBEJINKO (TPU—TIATh, PeJIKO ceMb). OrpaHuvIeHneM JTaHHONH MOJIETH ABJIAETCS MPeIIOI0Ke-
HHE O TOM, 9TO JaHHbIe caeayior MAR.

Stata | ABTOpPY HeM3BECTHBI MPOrPAMMHBIE MOLYIU Stata, KOTOPHIE BHITOIHAIN ObI MHOXKECTBEH-
HOE MOTIOJTHEHWE JAHHBIX, XOTs MOJb30BATEN MaKeTa HEOJHOKPATHO BBICKA3BIBAJIN CBOU

TTOXKEJIAHUST O TOM, UTO TaKWe MPOIEIyPhl HEOOXOIMMO NMETh.

Metoapr Ha ocaoBe MMII

[MpuHIUIHATILHO HHBIM MOAXO0J0M K aHAJIN3Y MPOMYIEHHBIX JTAHHBIX SIBASETCS OINECHUBAHHE
MOJIeJIeli Ha, OCHOBE MEeTOa MaKCHMAJIbLHOTO MPaBIONOA00Ms, CKOPPEKTHPOBAHHOTO Ha MPO-
nycku. [IycTh JaHHBIe, KOTOPBIME pPACIoJaraeT ucciaeaoBaresb, uMetoT BUI Y = (YViiss, Yobs),
rie Yops — 9TO peabHO HAOJIIOIeHHBIE BEIUIUHBI, & Y,,iss — NPOIYIIEHHbIE, KOTOPhIE HCCIe-
JloBaTe/ib MOI' Obl HAOJII0/1aTh, €CJIii Obl JJaHHbIEe ObLIU HOJHBIMH.

JIast cTangapTHBIX Mojeseil (DyHKIHs IpaBAIOA00Hs OTHOCHTEIBHO TMOIHBIX TaHHBIX, B
T.9. HeHabJII0aeMbIX, MOYKET ObITh CPaBHUTENBHO Jerko 3anucana B uge L(O|Y) = f(Y0).
Bennuunna, K KoTopoit Heobxoaumo csectu 3agaay — L(0|Ys). Caenas onpeieieHHbIe TIpe/i-
IOJIOZKEHUS O MeXaHU3Me, COIVIACHO KOTOPOMY JaHHbIe OKa3bIBAIOTCA NPOMYIIeHHBIMU [?;; =
I(y;; nabmonaerca) co coeit dbyuknumeii pacnpegeaenust g(R|Y, ) 7] MoxkuO nomyunrs 06-
1y (OYyHKIHIO MPaBIoNoa00us B BU/Ie

L<97 w’}/absa R) = / f(}/obsu Ymissle)g(RD/:)bs’ Ymi357 ¢)dym,iss (257)

[Ipm onpeneneHHBIX YCJIOBUAX WHTEIPUPOBAHUE B MPAaBOM YaCTH MOYKHO MPOBECTH B SBHOM
BHjIe, 0O (PaKTOPU30BATH 33141y, PA3/I0KUB (DYHKIUIO TTPABJONOI00MS HA MOCIEI0BATE b
HO UHTETPUPYIOIINECS COMHOXKUTEIN.

DJIeraHTHBIM PellleHHeM MHOT'UX 3aJIad ¢ IIPOIMYIIeHHBIMHU JaHHBIME sBigercd EM-anro-
pUTM, B pOCTeilineil (cTaHIapTHOI) CBOEll BEPCHH UTEPATUBHO YepeyoIinii MOJCTAHOBKY

17 OueBnnHo, R HabIIOIAETCS BCETTA.
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OIIEHOK BMECTO MPOMYIIEHHBIX JAHHBIX ([0 ONPeJIeJeHHON TTapaMeTprIecKoil MOJIENH) U 110~
JIy4€HUEe HOBBIX OLIEHOK IapaMeTpoOB I10 MOMOJHEHHOI TakuM obpa3oM BbiOOpke. Kijlaccuye-
CKOIT paboToil Ha 3Ty TeMy, B KOTOPOil /0Ka3aHbl Teopernydeckue cpoiicrsa EM-anropurva
(CXOAMMOCTD AJTOPHTMA, CXOAUMOCTb K KPUTHYIECKOH TOUKe (DYHKIMU TPABIONOA00UsT, CKO-
POCTH CXOJUMOCTH B 3aBUCHMOCTH OT KOJMYECTBA JOCTYIHBIX JAHHBIX), siBJsieTcst Dempster
et. al. (1977), omnako Little and Rubin (1987) ymommHAOT, 94TO caMble paHHHE AHAIOIH
EM-anropurma 6butn npesgoxkenst eme B 1920-e rr. Oka3piBaeTcsi, 9TO JOBOJBHO OOJIBIITOE
YHCJI0 3a/1a9 MOXKeT ObITh mnepedopMyanpoBaHo B Tepmuaax EM-anropmrma 3a cuer BBe-
JIeHUs TOTIOTHUTETbHBIX MepeMeHHBIX — HAIpUMep, B 3ajade KJACTEePHOTO aHAIN3a TaKOil
nepeMeHHOHN gBigeTcsd DYHKIUS TPUHAIJIEKHOCTH, T.e. HOMep KJIacTepa, K KOTOPOMY TIpH-
HAUICKAT HAOJIIOLCHHE.

Hazsanue “EM-aaropurm” ¢BA3aHO € JIByMs €r0 IaramMu, OTpadaTbIBAeMbIMU HA KazKJI0H
ureparun. [1lar “E” (expectation) — 310 BbIUnCIEHEE YCIOBHOIO OKUAAHNSA “TIPOIYCKOB” MPH
YCJIOBHT HAGTIOMAIONINXCS IAHHBIX U TeKYIIUX 3HAUYeHu T mapamerpos. Bo MHOrUX 3aj1a4ax (B
YACTHOCTH, TIPU aHAJIN3€e JAHHBIX U3 YKCIOHEHIIMATHLHOTO ceMefcTBa, BKIOUAIONIETO B cebs
TaKue paclpeje/ienns, Kak HopMaJibHoe, bunomuasibaoe, [lyaccona u Bephaysiin, BO3MOXKHO,
B COYETAHMSIX) HTOT IAl HAMPSIMYIO HE BBIMOJHSIETCS, MOCKOJIBKY (QDYHKIHS MPaBIONOI00HS
3aBUCHT OT JIAHHBIX TOJBKO Yepe3 JIOCTATOUHBIE CTATUCTUKU, W TOITOMY Ha mare E MoxKHO
MOCYUTATH YCJIOBHBIE OXKHJAHUS ITUX JIOCTATOYHBIX craThcTwK. [[lar “M” (maximization)
IpeJICTaByIsier coDOH MakcuMU3anuio (hyHKIUH TPaBIONoA0o0us (B COOTBETCTBHH ¢ METOJIa-
MH aHAJIM3a JIJIs HOJHBIX JAHHBIX), B KOTOPYIO MOJCTABJICHBI OHEHKU IPOIYIIEHHBIX JAHHBIX
(Mt TOCTATOYHBIX CTATHCTHK ), HOoMydeHHble Ha 1mare E. O6o6menabie EM-anropurvbr orpa-
HUYUBAIOTCS TeM, UTO TPOCTO YBEININBAIOT 3HAYEHUE (DYHKITMH TTPABIOTOA00MST Ha KAZKIOM
mare. MTepanun mpekpamaoTces, Koraa mpupainienne pyHKIUN TPABIOIOI00us Ha Odepei-
HOM IIAre MEHbIIe 33 TAHHOTO YPOBHA (cKazkem, 1079).

2.5 JIluar"HocTtuka perpeccuii

Kax M0:KHO 00HApYZKHTB, 9TO ¢ perpeccueii "4ro-1o He B mopsiake'? Baile ObLIN yIIOMSIHY-
THI T€CTHI Ha HApYIIeHHE IIPeIIOJIOKEeHII KIACCHIeCKOR MOIEIN — IeTepPOCKeIaCTHIHOCTD,
HEJTUHEHHOCTD W T. M., a TaKyKe COOTBETCTBYIOIIHE UM KOMAHIbI makeTa Stata. Huke Oymer
HPUBEIEHA CBOJAKA ITHUX JAHATHOCTHYECKHX TECTOB, a ceildac paccMOTpuM 0Oosee MOmpOoOHO,
KaK HaXOIWUTh 6ul0eAauluecs Habadenus, KOTOpble MOTYT CYIIECTBEHHO HCKAKATH OIMEHKN
K03 DUIIIEHTOB.

Stata | B nakere Stata umeercs JocTaTOuHO OOIIMPHBIN CHEKTP CPEJACTB AMArHOCTUKU PErpeccuit,
HEKOTOPbIE U3 KOTOPBIX Y2K€ YIOMSHYTHI BbIIIIE, 8 HEKOTOPbIE OyAyT PACCMOTPEHBI HUZKE.
CripaBky 1m0 9TUM CpeJCTBAM MOXKHO HAWTH O KJII0UEBBIM coBaM regdiag n diagplots.
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2.5.1 CBoaka MeTOI0B AUATHOCTUKN
CrezieM BBINTEIEPEINCIEHHBIE METOIBI AUATHOCTHKH PErPEeCCHil B € UHYI0 TaOIHIILy.

[Tocyie omenuBanus perpeccun Stata coxpanser mHGOPMAINUO 06 OIEHEHHON MOJEIn 10
CJIeJTyIOIeli TpOoIeIyphl OIEHUBAHUS MapaMeTpoB (WJIH JI0 IeJIEHATPABIEHHOrO cOpoca
pe3yJIbTATOB OIEHWBAHNUS), TIO9TOMY MOYKHO, OTJAB OJWH pa3 KOMaHIYy Tregress, MOCie
9TOr0 IOC/IeA0BATC/IbHO OTJaBaTh AUAIHOCTUYICCKHNE KOMaH/IbI, IIPDOBOJUTH TECTHI Ha KO-
s dunmeHTs M m0/IyYaTh TPOTHO3HbIE 3HAYEHNS, HE IPOTOHssl Perpeccuio 3aHoBo. Bee
9TO 00bsICHEHO B tutorial regress u aBTOPCKOM tutorial aboutreg.

Tabuuma 2.1: Juarsocruka perpeccuii

Hazpanme [TpuaITT “ILmoxmne” mpusuakn | Komamabl
TecTa Stata

Koppeauposarnrocms owubork

Tecr Hy:Egiee1 =0 Crarucruka DW | regress —
Hapbura— ommxe k 0 mam k 4, | dwstat
Yorcona qeM K 2

Femepocnec?acmuuﬁocmb: (9ucnepcu;z HE NOCTMOAHHA

Tecr Kyxa— | Hy:Ino; =472 SHAYNMOCTD J0T. Pe- | regress —
Baiicbepra rpeccun: F,x? — oo | hettest
Buzyanpueiii| 'padukn gacTHBIX perpeccuit m | YeTko BbIpayKeHHOe | regress —
aHaJIn3 OCTATKOB-IIPOT'HO30B yBesimdenue pasdopo- | avplot;

ca rviplot
Myavmurorsumneaprocms
['naBubie Brigasiienne oceit, Bo3e KoTopbiX | Bricokoe ornomenmne | factor, pc
KOMIIOHEH- | TPYNIUPYIOTCS JTaHHBbIE COOCTBEHHBIX  3HAa-
TBI YeHUNl KOPP. M-IIbI

)\mam/)\min > 1
VIF Ounenka yBennuennda mucnepcun | VIHIuBHIyaIbHBIE regress —

omeHoK Ko3(ddurmenToB m3-3a | 3uadenusa VIF> 4 | vif
MYJIBTUKO/ITHHEAPHOCTH (VVIF > 2)
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Hazpanmne [TpuaIUT “ILmoxmne” mpu3HaAKU Komanabr
TecTra Stata
Henunetinocm
RESET- Perpeccust 3aBucumoii nepe- | F,x? — oo regress —
Tect Pawm- | MeHHOIT HA cTerneHn 00bICHS- ovtest
cest FOIUX TTEPEMEHHBIX WJIA MPO-
THOBHBIX 3HAYCHUNR
Busyasbubiii| I'padukn  gactubix  perpec- | Hannune 4erko Bbipa- | regress —
aHaIn3 cuit, 0CTaTKOB-TIPOTHO30B JKEHHBIX KPUBBIX BMe- | avplot;
cTo caydaiinoro pazopo- | rviplot;
ca TO4eK cprplot
Pobacmmnocms, evibpocwt
Qopwma pac- | Uadopmanust o xapakre- | 3Hauumo oryindsbie oT ( | summarize;
npejie/ieHnii | pUCTUKAX pacupeaenenus | 3Hauenus Koadgdurnmen- | sktest;
(acuvmerpus, TsIKETble | TOB aCHMMETPHUH W 9KC- | graph
XBOCTBI ) 11ecca OCTATKOB, HAJIU- | I€PEMEeHHAad,
Ype TAKEJbIX XBOCTOB; | NOTmM;
HECOBIIaJleHne ¢ IpaMoil | kdensity;
Ha HOpMaJIbHOI Oymare | qnorm
D- Wnentudukanyss  Bblgesssio- | Toukm ¢ BBICOKUM 3Ha- | regress —
CTATUCTHUKA | IuXCst HAOJIFOIeHu YeHueM CTATUCTUK Bjn- | predict,
Kyxa, STHUS cooksd;
DFFITS, predict,
DFBETA dfit;
predict,
dfbeta
Busyanbaeriit| I'padukn gactabix perpeccuit | Otaespsuo  orcrosiiiue | avplot;
aHan3 U OCTATKOB-TIPOTHO30B TOYKHU rvfplot
Cmozacmuysnocms pe2peccopos
Tecr Xay- | CpaBuenne s dexTurHOit | Y2 — 00 hausman
cMaHa (mpu Hp), HO HECOCTOATEb-

woit (upm H,) wmomemm c
cocrosTenpHON  (mpm  0be-
UX TUIOTe3aX), HO MeHee

sddexrupnoit (mpu Hy)

©C. O. Kosennkon
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2.5.2 llpumep aHaJmu3a perpeccuu

B srom moapasgene mbl npuejem npumMep “paszbopa 1mosieToB” ¢ MpUMEHEeHHeM OIMUCAHHBIX
BBITIIE CPEJICTB JANATHOCTHKH o,

B mamrem npumepe 0yaeT uCHoab30BaHa perpeccus 1 u3 o0ydaroiei nporpaMMbl tutorial
aboutreg. B 3TOM ypoKe, KOHEYHO, €CTh ropasio OOJbIIe, YeM 3Ta Perpeccus, HO I I0-
JIy9eHUsT TPUBOINMOIT HUKe Tab/IUIbI PE3Y/IBTATOB U ee 00CYKAeHus B Stata MOXKHO OTJaTh
KOMaH/IbI:

use auto, clear
regress price mpg foreign weight

Stata BBIBOIUT CJIETYIONIYIO TaOJUIY Pe3yJIbTATOB PErpecCuu:

Tabnauna 2.2: [Ipumep pacnedaTku perpeccuu B nakere Stata

Source | Ss df MS Number of obs = 74
————————— i et e e F( 3, 70) = 23.29
Model | 317252881 3 105750960 Prob > F = 0.0000
Residual | 317812515 70 4540178.78 R-squared = 0.4996
————————— o Adj R-squared = 0.4781
Total | 635065396 73 8699525.97 Root MSE = 2130.8
price | Coef Std. Err t P>t [95%, Conf. Intervall
_________ o
mpg | 21.8536 74.22114 0.294 0.769 -126.1758 169.883
weight | 3.464706 .630749 5.493 0.000 2.206717 4.722695
foreign | 3673.06 683.9783 5.370 0.000 2308.909 5037.212
cons | -5853.696  3376.987 -1.733 0.087 -12588.88 881.4931

3/1ech B JIEBOM BepXHEM YIJIy — TabJIdIa JUCIePCHOHHONO aHaIn3a (€ YKA3aHHeM CyMMbI
KBaJIPATOB ¥ JIOJU JUCIEPCUHA 1Y, OObICHEHHBIX MOJEIbIO, CyMMBI KBaJIPATOB OCTATKOB U UX
JCIepeun, o0Iasi CyMMa KBa/JIpaToB M JMCIEPCHst ), ClipaBa BBEpXy — Hpodast nHMOpMa-
1Hsl, CBSI3aHHAS C perpeccueil (KOam4IecTBoO HAOMIOIeHN, 001asi F-CTaTuCTuKa J71sT THITOTE3bI

) . 2 2
Ho: Bce koa(ppuumenTs paBHBI HYJII0, KPOME KOHCTAHTHI; cTaTucTukn 7 n R, w onenka

18 TIpuMmep HOOTOTOBIEH B 7-if Bepcum Stata. B mOCIeayomumx Bepcusx HEKOTOPHIE ONINH IIPUBEIEHHLIX
37ech rpaduIecKuX KOMAHI MOTJIN TOMEHATHCA. J[Tst COBMECTHMOCTH C TIPEIBILYIIUMI BEPCUSIMU [TOCTATOIHO

OTJIaTh KOMaHay version 7.
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CTAHJAPTHOTO OTKJIOHEHUsI OCTATKOB). HakoHeIl, B HUKHe| yacTu TabJIuIbl TPUBEIEHBI OleH-
Ki KO3 DUIMEHTOB M WX CTAHJIAPTHBIX OMIMOOK, t-crarucTuku jjs runore3 Hy : G = 0 u
JIOBEPUTEIbHBIE HHTEPBAJIBI.

Pe3y/ibTaThl aHAJIMTUYECKAX TECTOB (T&KI/IX, KaK ovtest, hettest u npOLH/IX) OCTaBJIdA-
I0TCS Ha HAYYHOE JIIOOOMBITCTBO YHTATENS, a HUZKe OYAYT IpUBeJeHbl OCHOBHBIE PE3YJIBTATHI
BU3YaJTbHOTO AHATU3A.

Haunewm ¢ rpaduka, npejacTap/Isionero mpoeKuio 0b/1aka TOYeK Ha OCh ITPOTHO3HBIX 3Ha-
gennii (fitted values). Ha puc. 2.3 npeacraBieHsl, IOMAMO CaMHUX TOYEK, JIHHEHHBIN TIPOrHO3
(6uccekTpuca rpaduka) u HemapaMeTpudecKas siiepHas OleHKa ( kernreg, ¢M. HUXKe Pa3-
nes 2.8.3). Ha stom rpaduke BUJIHO, 9TO JHHeHHAsT AIPOKCHMAIs (DYHKINE PErPeccry He
SIBJISIETCST aJIEKBATHOM, UTO W MOATBEPKIAETCS TecToM Pamcest Ha HeTMHERHOCTH (2.45).

Puc. 2.3: Perpeccusi B npocTpancTBe NPOTHO3HBIX 3HAYEHU: TpsAMast, nogydertas mo MHK,
U HermapaMeTpHuuecKas OlleHKa KPUBON perpeccuu. BUIHO 3HAUUTETbHOE PACXOKIEHUE.

o price — — kernel regression
linear OLS regression
15000 —| .
10000 —|
5000
o

I 1
[0} 5000 10000
Fitted values / argument Xb

UHorna HeTMHEHHOCTD, & TaKZKe TeTepOCKeTJaCTHIHOCTh, OTHOCHTEJIBHO OT/IeJTBHBIX Mepe-
MEHHBIX MOYKHO BBISIBUTD C TIOMOIIBIO T'paduka 9acTHOl perpeccur (cM. cTp. 2.53). B ganHOM
caydae (puc. 2.4), Bupodem, HIYEro 0COGEHHOTO He HADJIIOJAeTCs.

Oauum u3 Hamboslee BAKHBIX U WH(MDOPMATHBHBIX T'PAQUKOB sIBIsieTCs Tpaduk, CBA3bI-
BAIOINIT PErPECCHOHHBIE OCTATKN W TMPOTHO3HBIE 3HAYEHUS. B clydae TPUBEIEHHON BHIIIe
perpeccun 3TOT TPadUK, K CIACTBIO /I MOSACHUTEIBHBIX Ieeil M K HecYacThio 71 Hay'-
HBIX, TOKA3bIBAET €/IBa JIU He Bee JedeKThl JAHHONW Perpeccuu U3 YHCIa PACCMaTPUBAEMBIX

B TOH KHUreE.
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Puc. 2.4: T'paduk yacTHOl perpeccun Jjist nepeMenHoii weight (avplot weight).

coef = 3.4647057, se = .63074896, t = 5.49

10178.7 7 ©

e( price | X)

|
1204.34

e( weight | X )

B mpocreiitiem mpejctapiaennn (puc. 2.5) Mbl BUIUM, 9TO OCTATKY MOYTH JIXHEHHO CBsI3a-
HBI ¢ IPOTHO3HBIMU 3HAYEHHUSIMH B HEPBBLIX ABYX TPETSX Tpaduka, mocae 4ero ux JIUCIHepCHs
3aMETHO BO3pACTaeT, OHH CMEMAIOTCS BBEPX, W 3a CYET ITOr0 MX CyMMa paBHa HYyJ0. Ta-
KO€ MOBEJIEHNE, eCTECTBEHHO, HEYI0BJIETBOPUTEIBHO, TOCKOIBKY B HI€AJIe Mbl PACCUNTHIBAEM
yBHJIETD “Oesiblil 1rym”; T.e. rpaduk 6e3 KakKux-1u60 0YeBUIHBIX 3aBUCUMOCTEI.

Bostee TOro, ec/iu MPUIOKATH OPEIEJIeHHbIE YCIUIUS (CM. MOJAMUCH K PUC. 2.6 0 TOBOLY
HCIIOIB30BAHHOIO CHHTAKCHCA KOMaHIbI TvEPlot), TO MOKHO MOCTPOUTH KPACHBBIH rpaduk,
,ZLeMOHCTpI/IpyIOHH/Iﬁ HeJIMHEeHHOCTh COOTHOIIEHU S MeEZKJAY IPOrHO3HBIMHU SHAYCHUAMU U OCTAT-
KaMU.

BiisgHue OT/Ie/bHBIX HAOIONEHNN HMCCIeLyeTcsa MPH MOMOIIM CTATHCTHK, MOJIYIAeMbBIX
KOMaHI0il predict ¢ TakuMu onuusmu, Kak rstudent , dfbeta , dffits , cooksd uhat .
Ha puc. 2.7 npusenen rpaduk, CBI3LIBAIOIINNA OTHOCUTEIbHOE BINSHIE KaXKIOr0 HAOIIOIe-
uust (leverage) m BeJIMYIMHY CTHIOJEHTH3UPOBAHHOIO ocTaTKa. [Ipon3BeeHne STHX BEIHIHH
coctapiisieT paccrosiune Kyka D. Bosee mogpobHoe obbsicHenne cM. B paszaene 2.4.3. Haburo-
JIeHHsI, KOTOPBbIe MOI'YT OKA3bIBATH CYIIECTBEHHOE BJIUSIHEE Ha KOY(DQUIMEHTHI, ITPOMAPKH-
POBaHbI HA3BAHUSIME COOTBETCTBYIOIINX aBTOMOOIIeH. YTOOK IpeacTaBuTh cede, HACKOIBKO
CYIIECTBEHHO MOI'YT CMECTUTBCH OLEHKH KOIDMUIIMEHTOB IIPU BO3/1€ACTBUU BHIOPOCOB, HAll-
AUTe B BbI60pKe Ha6ﬂIO,ZLeHI/Ie C MAaKCUMaJBbHBIM 3HAQUYEHUEM D u nposeauTe OLEHKY Ilapa-

19 TlomgepKuBaHa TOKA3BIBAIOT MUHIMAILHO BO3MOMKHBIE COKDPAIeHNS; M. pasaer 3.1
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Residuals

Residuals

Puc. 2.5: Jluarpamma paccesiaust ocratkoB (rviplot, yline(0)).

10000 —
o ¢}
o
5000 —
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© 5 o © o
o8 o
o o o
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o
o+ 090, o o
o & © CSQ)O % o
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o OOOO %
9) o o
o o
-5000
I I I
(0] 5000 10000

Fitted values

Puc. 2.6: Jlnarpamma paccesiuust ocratkos (rviplot, c(s) bands(10) d(50)).

6535.39 o o

-3139.96 o
I
994 676

T
11177.7
Fitted values
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METPOB PErPECCHOHHON Mojen 6e3 3Toro HabJoeHus (mojickaska: predict ..., cooksd
nregress ..., if ... < ... | T1Je BMecTo ... BBl HOJCTaBUTE YTO-HUOY/Ib DOJIee OCMBIC-
JICHHOE).

Puc. 2.7: CtarucTuku, XapakTepu3yIOlHe BJIUSHIE OTACIbHBIX HAOIIOICHUN.

4 —
Cad. Sev
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] ° o
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'; ° o_ o
o o©
2 2
= © o
c o
]
T o+ & o8° ° °
2 0o @O VW Diese
%) ° o °
P © o o o °
o
s ° o
80 o o
° o]
-2
T T T T
0 1 2 3
Leverage

JIOnOTHUTE/ILHBIM TTOATBEPZKACHUEM TOMY, YTO PEIPECCUOHHBIE OCTATKU B JAHHON MOJie-
Jii He 00JIa/IAI0T XOPOIIMMHU CTATHCTUYECKUMU CBOHCTBAMH, MOYKET CJIYXKHUTHL rpadux s
JIMATHOCTUKN OTKJIOHEHHIl pacrpesesieHns OCTATKOB OT HopMasiabHOro. Ha pmc. 2.8 orio-
ZKeHbI KBAaHTHJINA PACTPEAeIeHUd OCTATKOB W HOPMAJBHOT'O PACTIPENICJCHUS ¢ AHAJOTHIHBIM
CpeIHUM U jaucnepcreil. TouKky He JeKaT Ha XOPOoIleid U aKKypaTHOW MPSAMOil, a TpU TOUYKHU
B HpaBOﬁ JaCTH rpa(bHKa 0O3HaYal0oT TdZKeJbl€ XBOCTBI OCTAaTKOB: Ha6J'IIO,ZLaeMbIe KBaHTUJINA
60.HBHI€, YeM COOTBETCTBYIOIIUE IIPOIEHTHBIE TOYKMW HOPMaJIBHOI'O pacClpeJe/ieHnd.

Ha stom, Ge3yciioBHO, rpadudecKkue cpeJicTBa aHaIn3a JaHHbIX B IIakeTe Stata He wc-
YePIBIBAIOTCI. ABTOD MPU3bIBACT UATATENA YIIyOUTH CBOM 3HAHMS W 3aKPENHUTh IPAKTHIe-
CKHUe HaBbIKHU, U3y4HB OoOydalolue nporpaMMbl tutorial regress, tutorial aboutreg u
tutorial graphics.
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Puc. 2.8: I'padux KkBaHTHIEH HOPMATBLHOIO PACHpee/NeHns IS OCTATKOB perpeccun (1)
(gnorm ... ).

6535.39 . oL

Residuals

T T
4624 .5

Inverse Normal

2.6 Moagenan ¢ AMCKPETHBIMUA 1 APYTUMM

OrpannmvvyeHHbIMUA 3aBUCUMbIMHA II€epEMEHHbIMMI

B skonommke wacTo BO3HMKAET NOTPEOHOCTH B aHAIM3E MOJeseil, B KOTOPBIX B KA4eCTBE 3a-
BHCHMOU TepeMeHHO (pUTypUpPYIOT BeJIMYUHBI, HE SABJISIONINECS HeIIPEPBIBHBIMU, HAIIPUMED,
y4dacTue W HeydacTue B npodcoiose; HAJIuIhue paboThl, €e OTCYTCTBUE WM OTKA3 OT yda-
CTHUS B PHIHKE TPY/a; BHIOOp 00beMa 06pa3oBanus (HU3KOe — CpejiHee — BhICIIee ). BeTuduHbl,
NPUHUMAIOIINE TOJBKO JIBa 3HaYeHUs, OObIYHO Komupytorest Kak 0/1 v HA3BIBAIOTCS HA CTa-
THCTUYECKOM YKaproue “ycrex-ueycnex’ . [I[pumepaMu Ka4eCTBEHHBIX TEPEMEHHBIX, TPUHAMA-
fonux 6oJsiee MIMPOKKUH CIIEKTP 3HAYEHUH, ABIAIOTCA PA3HOOOpa3Hble CyObEeKTUBHBIE OIEHKHU
— HAIpUMEP, CTENeHb YIOBJIETBOPEHHOCTH PabOTOi IO MIKaJe ‘coBCeM He YIOBJIEeTBOPEH,
“qaCTUYIHO He yIOBJIeTBOPeH”, “yI0BIETBOpEH” U “MOMHOCTBIO 1oBoIeH” (& Tak:Ke “3aTpy/THs-
I0Ch OTBETUTH”). D10 — npumep nopadkosot (ordered) KadecTBEHHOI MepeMeHHOI: MeKLy
PA3IUIHBIMU KATETOPHUSIME TAKOW MEePeMEHHON MMeeTCsl OIpe/ieIeHHAs PAHKUPOBKA, OJHU
3HAYCHHUS B TOM HJIM MHOM cMbIcie “Bbime” npyrux. Hakomern, kadecTBeHHasl HepeMeHHas
MOXKET MPUHUMATH 3HAUYEHHSI, He CBSI3aHHBIE IPYT € JIPYTOM MOHOTOHHBIMH OTHOIICHHSIMHU —
Haupumep, BoIOOP npodeccuu, njin BoIOOP BU/IA TPAHCIIOPTA JIjIsi OEe3/10K Ha paboTy, U T.II.
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B 3TOM cIydae TOBOPAT 0 myavmunomuasvrsir (multinomial, polytomous?®) naHnbIx.

Kpowme Toro, B psjie 3aja4 1m0J00HbIE JUCKPETHBIE [IEPEMEHHbIE CTOAT B NPaBoil dacTu
YPABHEHUS] PETPECCUU, HO SIBJSIOTCS SHAOT€HHBIMHU. |WNUIHBIA HPUMEDP — OIEHKA YKOHO-
MUYECKO OT/Iaul OT BBICIIEro obpasoBanug (WK, B OOIIEM CJIydae, IPOYUX JT0OPOBOJBHBIX
IPOrpaMM MOBBIIIEHAs KBaInduKaIyn). PerteHne moiydars Bbiciiee 00pa3soBaHue sBJISeTCs
SHIOTEHHBIM; CKOpee BCETO, JeJIOBEK, TOJIYUHBIINUIA BbICIIee oOpa3oBaHue, sBIgeTcs Oosee
CIOCOOHBIM, U €r0 JIOXOJ, MOYXKeT ObITh BbIIIE TOJbKO B CUJY 00jiee BBICOKUX €0 CIIOCOOHO-
creit. [Toaromy nipu “HanBHOM” OTIEHUBAHUU MOJIEJIN, B KOTOPO# BhIcIee 06pa30BaHne BXOIUT
B IPABYIO0 YaCTh B BHJE WHIMKATOPHON mepeMenHoii (0, eciiu HeT BbICIero obpasoBanus, 1,
eCJIN eCTh), KO3DOUIHEHT TPU ITOl TTepeMeHHOI GyIeT 3aBbIlleH.

Bce atu cayuan 1pebyioT pa3zpaboOTKN M MPUMEHEHUs CHEIUATLHBIX MOJETeil.

2.6.1 DbunapHbIe 3aBHUCUMEBIE IIEPEMEHHbBIE

B stom maparpade Oyaer paccMoTpen mpocTeiimuit caydait 3aBUCHMOi mepeMeHHOH, TPHHH-
Maromuii 3Hadenng 0 mim 1.

Y10, ecim MBI IPUMEHUM H3YYEHHYIO BBIIIE MOJENb JIMHEHHOH perpeccuu K IIOTOOHBIM
nanaeiM2? MeTos HauMeHBIINX KBaJIpaToB, IpUMeHsAeMbli HalpaMmyto, 6y1eT KaK MIHIMYM
CTpaJdaTb OT rerepoCKeJaCTUIHOCTH. OIHI/I6KI/I JOJI2KHBI UMETh ABYXTOYE€YHOE pacCIlipeaeJsie-
HUE U OBITH YCTPOEHBI TaK, YTOOBI B pe3y/brare Moay4Yuaoch 3nadenue 0 win 1; qucnepcust
omuOOK, COIJIACHO OOIIMM CBEJICHUSIM O OMHOMHAJIBLHOM pacIpejie/ieHIH, OyaeT PaBHATbCS
pi(1 — p;), tme p; = Ply; = 1|a;]. BosmoxkHO, 9TO Jjisi KAKUX-TO HAOJIIOIEHHUN MPOTHOZHOE
SHAMEHNe T;3 OKAKeTCs BHE MATA30HA [0, 1], m Tora U B cAyUae ycuexa, U B CIydae Heycre-
xa omubKa JT0MKHA ObITh OTPHIIATEIBHON (I HOMOKHUTENBHOI), T. . 6y/1eT HApYIIaThC U
npeanosoKenre 06 (yCJIOBHOM) MEHTPATLHOCTH OTMHOOK.

st pazperrennst moM00HBIX TPYIHOCTEH MOIEIUPYETCsS HEIMOCPEICTBEHHO BEPOSTHOCTH
ycrexa (T. e. perucTpanuu 1 B NPUHATOH KOJAUPOBKE HCXOJIOB):

Ply=1lz) = F(x)
Ply=0|z) = 1-F(x) (2.58)
rae F(-) — dyuxius, npuanmaiomast 3Hadenns B uatepsase [0, 1].

[Too6HO TOMY, KAK caMoe MPOCTOE MPE/INONIOKEHHE O CTPYKTYpe (DYHKIIUU PErpecCuu —
9T0 JinHeitHast DYHKIWs, TPUBOJAIIAs K Mojesan (2.2), mpocreiiliiee MpeInoiokKeHe 0 BU/Ie

20 Berpeuarommiics B aHIVIOSSBIMHON JHTepaType TepMHH polychotomous sBIsercs 3THMOIOTHYECKH
ueBepubiM. Oba cimosa mpouxonat ot dichotomy (cp. ¢ pycckum “muxoromust’), OIHAKO MPABUILHBIM TED-
MHHOM, 0DO3HAYAIONINM KJIACCH(UKAIMIO HA HECKOJIBKO KATErOpuil, SBIAETCS polytomy: rpedeckuii KOpeHb
“mBa” — 3TO JLYW.

21 NaHHBIH TOIXOM, HA3LIBAETCA AuHeliHol Modeavio eeposammocma, linear probabilty model.
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dyukun F' 3aKkm0v9aeTcd B TOM, 9TO 3TO (PYHKIUS OJHOTO apTyMeHTa, KOTOPBIH, B CBOIO
04epe/ib, SIBJSIETCS JTMHEHHON KOMOMHAIMEH PerpeccopoB (¢ HEM3BECTHBIME [APAMETPAMH).
Takasi snHefiHag KOMOWHAIMST YacToO HasbiBaercst undexcnold @ynkyued (index function).
Ilepeobo3nauas F,

Ply=1]z) = F(='p)
Ply=0z) = 1—F(2"3) (2.59)

Yarmie Bcero B kadecTse (byHKIun F' ucrnonb3yercsd Ta Win nHas (BYHKIUS PACIpPE/Ie/IeHN,
T.€. JIOTIOJTHUTETHLHO MPEIOIAraeTcss MOHOTOHHOCTh (DYHKIINN OTHOCHTETHLHO CBOErO apry-
MenTa??,

DKOHOMHUYIECKOe 000CHOBAaHME HHIEKCHOU MOJEIH OOBITHO 3aK/II0YAeTCS B IIPeII0I0Ke-
HUU O TOM, 9TO YKOHOMUYECKHUII areHT BuiOMpaer jeifictBue 1, ecyim mojaydaemMas OT ITOrO
MOJIE3HOCTD JOCTATOYHO BenKa, u Aeficrsue () B mpoTuBHOM caydae. VHbIME ciOBaME, nMe-
eTcs HeHabJIIOTaeMast CaydaiiHas moje3HoCTh

yi = B+ e (2.60)

(OpenonoKeHus: O CTPYKType OmMOOK €; OyAyT C/eaHbl HHYKe — JlazKe MeHTPAJIbHOCTD
IpeIIoIaraeTcs JaJIeKo He BCeria; JUCIEePCHs €, OJHAKO, J0JXKHA OBITH OIIpeie/IeHa 3apaHee
N1 UAeHTUMUKAIINT, T. K. B IPOTUBHOM Caydae KodpHUIUeHTs [ omnpene/eHbl ¢ TOTHO-
CTHIO JI0 COMHOKUTEJIST), HA OCHOBAHUM KOTOPOW NPHHUMAETCS PEIleHHe, a SKOHOMETDHCT B
pe3yabrare HAOJIOIAeT UCXO

1 yfk >0
e 2.61
PT0 <o 200
Torza
P(y; >0) =P(x] B4+ ¢ >0) = P(e; > —2] 5) (2.62)

9TO JIJI CAMMETPUYHBIX PACIpe/e/ieHnii sKkBuBaieHTHo P(e; < $ZT5)

B mogassioniem 60IbITIHCTBE paboT B KauecTBe F'(-) HCMOIB3yeTcst oHa n3 ABYX (hyHK-
Ml pacupeesennst — CTaHJIapTHON HOpMasbHON Beunduabl P(-) MM JOTHCTHYECKOrO pac-
npejesieHusd:

1
1 +exp(—2)

A(z) (2.63)

22 TIpu HeOOXOOUMOCTH 3TO TpebOBAHAE MOYKHO O0OHTH, BBOIA HEIHHEIHEIC UJI€HE] B YPABHEHIE PErPECCH.
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CooTBeTCTBYIONINE MOJENN HOCAT HAa3BaHWE nNpodum- U Ao02um-Moaeseil; 1 BTOpoi erre
UCIIOIb3YETCS HA3BAHUE A02UCTMUY%ECKas peepeccus. CylnecTBEeHHBIX OCHOBAHUN MPEIIOvn-
TaTh B OOIIEM Caydae OIHY MOJEb JAPYroil, BUAMMO, HET, BO BCAKOM CJIydae, IMMOKa MbI HE
nepeiijieM K IIaHeJ bHBIM JIAaHHBIM B paszene 2.7. Obe OyHKIUE pacupeseieHns CAMMEeTPUI-
HBI, & PA3JIMYASA MKy HUMH He TAK BEJUKI: SUDye(—oo,+o00)| Flogit(2) — Fin(o,1)(2)] < 0.02, HO
y JIOTECTHYECKOTO paclpeneneHus 0oaee TsKeble XBOCTH. [IpobuT-Momeas mpuBIeKaTeIb-
HA TeM, YTO B HEll UCIOIB3YETCS CaMOe THIIMIHOE PACIPE/IeIeHIe B MUPE — HOPMAJIbHOE, U
MO9TOMY OHA yA00HA JIsi aHAJIN3a MOJe/ell ¢ MHOTOMEPHBIM HOPMAJIbHBIM PaclpeIe/ieHrneM
omubOK, eC/ii 3aBUCHMBIX IIepEMEHHBIX HECKOJBbKO. B KadecTBe IpmMepa MOXKHO IPHUBECTH
MOJIeJIb XeKMaHa Perpeccui ¢ BHeIHUM BbhiGopoM Habmoaenuii (Heckman sample selection
model), koropas Gyaer paccmorpena B maparpade 2.6.3. C 1pyroii cTOpOHBI, JTOTHT-MOJETE
uMeer ABHYI0 (popMy (PYHKIME pacipee/eHus U JOIIycKaeT Dojiee MupPOKuil CHeKTDP CPeJICTB
aHaau3a Kadecrsa npubnmxkenns (goodness of fit).

U3-3a pasmuisl aucnepcnii (1. e. HakigoHa dyukimun F(-) BOImM3M meHTpa pacipejesre-
HHUsI) OIEHKH KOIDMUIUEHTOB B 3TUX MOJENAX OYIyT OTIUIATHCSA: ONEHKU JIOMUT-MOJIETH
GyiyT npuMepro B 7/v/3 & 1.6 pa3 Go/blie, 4eM OLEHKH IPOOHT-MOJEH, €C/IH HeT OO/IbILOI
Pa3HUIILI HA XBOCTAX UHIEKCHBIX (DYHKITHIL.

Nuorpa ucnonb3yercd TakKe acUMMeTpudHasdg (DYHKIHS JIOTOJTHUTEIBHBIX Jorapud-
MOB, Ha3bIBaeMas Takzke dyHkimeii Tommepra (Gomperz, cooTBeTCTBEHHO, TOMITUT /ZOmpit-
MOJIEJIB )

F(z) =1 — exp|—exp(z)] (2.64)
CoorBercrBytomme perpeccun B makere Stata BRIBBIBAIOTCS KOMaHIaMu probit, logit u
cloglog.

OunenuBanue KodPMUIMEHTOB B JAHHBIX MOJIEISX TPOU3BOIUTCS 110 METOILY MAaKCHMAaJIb-
HOIO 1paB1o10/100us. OyHKIMA NPaBA0NO 00U It OT/IeJbHbIX HADIIOJEHUT uMeeT BU/L:

F(ai ) yi = 1
L iy Ly 7F - ’ ’ 2.65
R W T 265)
qT0O0 MOZKET 6BITB O4Y€Hb y,ZLa‘{HO HepeHI/IcaHO KaK
L(yi, wi, B, F) = F(a] B)%(1 = F(x{ B))" ¥ (2.66)

Torma B MpeNoIOKeHHN O HE3aBUCHMOCTH OT/IeIbHBIX HaboneHnil (BooOIIe roBopst, HAPY-
MIAIOTIeeCs JTsl MAHETBHBIX JJAHHBIX W JAHHBIX KJIACTEPHBIX HJIH MHOTOYPOBHEBBIX BHIOOPOK)
obmmast GyHKIUS TPaB/Iono001st UMeeT BUT:

InL(y,X, 8, F) = Z {y:im F(2]B8) + (1 — ;) In(1 — F(2]B))} (2.67)
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Bajava MaKCUMU3AIUA 3TOMH (DPYHKIUU IO (3 PelraeTcss IUCICHHBIMI METOIaMHU.

OpHUM U3 0YeHb CYIIECTBEHHBIX TOCTOMHCTE MakeTa Stata siBJIsieTCst JOCTYIT TPOrpaMMu-
CTOB K a/ICOPUTMY YHUCAEHHOI'O PEIIeHNs 3a/1a9 MaKCUMU3auu (DyHKIUU TPABI0I01001d,
3aj1aBaeMoii mosb3oBaTereM 2>, OueHnBaHIe 110 METOIy MAaKCHMAJILHOTO HPABIONOI00HS
OCYIIEeCTB/IgeTCs KoMaH aMu Habopa ml. MakcuMmusanuonHas MpoIeaypa, peaaTn30BaH-
Hag B MaKeTe Stata, pu MOMOIIN YHCIeHHBIX METOI0B HAXOMUT (JOKATBHBI) MaKCUMYM
JiorapuMUYIEcKoit (pyHKIUU MPABIOMON00UsI, TPOBO/SI TUATHOCTUKY BBITYKJ/IOCTH JIOTa-
pudmMudeckoit MyHKIMU NPABAONOIO0US U NPEAYHPEXK/Iasi MOJIb30BATEIs, €CAU CXO/IM-
MOCTbH He ObLja JOCTUTHYTA, Uan ObLIa JOCTUTHYTA B 00/1acTH, rae MYHKIUS HE SIBJISIETCS
BBIMTYKJIOM; BBIBOJUT OIEHKN KOIPMUIMEHTOR U OIEHUBAET MX KOBAPUALMOHHYIO MaTpU-
Iy 9epe3 MaTPUILy BTOPBIX MTPOU3BOIHBIX (DYHKIIUN IPABIOTOA00WS, 8 TAKYKE BBITIOTHSIET
Psi TpOYMX JefiCTBUIN, HEOOXOAUMBIX 1JTst Stata. MOXKHO MOIyYnTh CKOPPEKTUPOBAHHBIE
XbIOOEPOBCKIE OIEHKU CTAHJAPTHLIX OUIMOOK (CM. 00Cy:K7eHue Ha C. 21), HCIONB3ys Om-
110 , robust, eciu MOXKHO B SBHOM BH/JI€ BBIIUCATH HEOOXOnuMble rpagueHTsl. [1oTHbrii
(1 BecbMa BIEYATJISIONIHIT) CIHCOK BO3MOKHOCTEH KOMaH 6l ml MokHO Hajitn B [R] ml

i (Gould, Sribney 1999).

K omenkam ko3pHUIUEHTOB MPOOUT- U JIOTUT-PErPECCUil OTHOCITCS BCE KOMMEHTAPUU
0 MeroJe MakcuMmaiabHOro npasaononobusi (Kemmamwr, Creroapt 1973). B ompeaeseHHOM
KJIacce OIEHOK OIMEHKN MaKCUMAJbHOTO TPABAOTOI00WS SBIMAIOTCS ACUMITOTHYECKH -
(peKTUBHBIME, OJIHAKO OHH OYEHb UYBCTBUTEIbHBI K HAPyHICHHUAM (POPMbI PaCHpee/IeH s,
T. e. HepobacTHbI. TecThl Ha 3HAUEHNST KOXDDUIEHTOB UM WX JHHEHHBIX KOMOHHAIMHA (B T.4.
Ha 3HAYMMOCTb PEIPECCHU B [EJOM) OCYIIECTBISIOTCA € MOMOIIBI0 CTATHCTHKA OTHOIICHUST
NPaBIoNoA00NS, CPABHUBAOIIEH TOCTUTHYTHIe MAKCUMYMbl (DYHKIHH TPABIONOI00US MU
HAJIMYUU U IPU OTCYTCTBUU OTPAHUYIEHUIT, NI ee ACUMIITOTHIECKIX aHAJIOTOB — TecTa Basb-
aa (Wald test), Jyist KOTOPOro OCTATOYHO OLEHUTH MOJEIb 6e3 OrpaHUYeHuil 1 IPOBEPUTD,
HACKOJILKO JIAJIEKO OT MOJIYYEHHOI'O MAKCHMyMa HAXOJUTCH HYyJIeBas THIOTEe3a, U MHOYKU-
resteii Jlarpanzka (LM test, Lagrange multiplier test, score test), i KOTOPOro, HAIIPOTHUB,
JIOCTATOYHO OIEHATH MOJIENIb € OPPAHUYEHUSME (ITO OOBIYHO MPOIIE B CHIIY MEHBIIEro YhCIa
napaMeTpoB, a HHOTIA U Gosiee TPOCTOil crenuduKaIuu MOJIETH) W IIPOBEPUTh, JOCTATOTHO
au 6IM30K K HYJII0 TpajieHT (DYHKIUU TpaBaonogobus (KOTOPbIfi CBA3aH ¢ MHOKUTEISIMU
Jlarpan:ka B 3aJade yCJIOBHOW MakcuMH3amuu). Bce 3TH TeCTHl MMET acHMITOTHYECKOe
pacpeeeHie Y2 ¢ YHCIOM CTeleHell cBOOOIbI, PABHOM YHCIY HAK/IabIBAGMBIX OIDaHIYe-
uuii (AiiBassu, Mxutapsta 1998, Greene 1997).

B ortnmnune ot Momen auHeiiHoil perpeccun, 1711 KOTOPOi JIETKO OIpeJeIuTh Mepy o0Ieit

23 QyHKIMU paBAOIONOONA U MX HEOOXOAMMBIE IIPOM3BOJHBIE JJI BCEX YIOMHHACMBIX B 3TOM DPa3ele
mouesieii npusoasrca B Maddala (1983), onqaako Bce 91U MOAE/IM JOCTATOMHO CTAHJAPTHBI, & IIOCEMY JIABHO
pean30BaHbl B BHIE KOMAH], Stata.
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OIM30CTH MOJIENN K JAHHBIM R?, aHAJOTHYHBIE MePHI J1JIsI JIOTUT- U IPOOUT-MOIeNeil He CTOMb
odeBuHbI. KoHEedIHO, MOXKHO OIPEIe/UTh

RP=1-="L (2.68)

rie p; = F(x!3) — npeackazanubie BeposTHOCTH, OJHAKO OHA HEe JOCTHTaeT 1, Kpome Kak
B TPpUBHUAJIBHOM CJ/Iy4da€ HJACAJbHOI'O IIPEACKa3aHMd. K TOMY 2K€ HET YBEPCHHOCTH B TOM,
4T, 9TA CTATHCTHKA OyAeT MOMOKHTEIbHA. Bojee TMOMyasgpeH BapHaHT mceBmo- R2, ompee-
JIFeMBIH Yepe3 OTHOIIEHHEe MAaKCHMYMOB IPaBJIONOI00ud B MOJIHOW Mojenun Lg W Mojenu,
BKJIIOUAIONIeil TOJILKO KOHCTaHTY, L. Torna 1o aHaJOTHH ¢ perpecCHoHHbIM 12,

2 L, \™
RP=1-(=% (2.69)
Lq
“ ” 2/n
DTa Mepa, BIpoUeM, TaKxKe “He 0e3 rpexa’: ee BepxHsgsd IpaHHIa cocTaBiaser 1 — Lg, a He
1. CoOTBETCTBEHHO, eMie OMUH BAPUAHT NCeBA0- B2, OTHOPMUPOBAHHDLI HA 3Ty I'DAHUILY —

o) 1_ _%Z (2.70)

Becbma cBoeobOpazHoit BEIUYHCIUTEIBHOIT TPOOIeMOiT MOJIe el JIOTUT U MPOOUT SIBISIIOTCS
3aj7a49a, B KOTOpPOH HYJIHW U €JIWHUIBl HAeaTbHO OTJAeTeHbl ApyT OT apyra. lomycTtum, y Hac
ecthb 20 HADIIOJEHU] U JBe TePEeMEHHBIX, ONPEeIeTeHHBIX CJIEIYIONMUM 00pa30M:

clear

set obs 200
set seed 98081
g x = uniform()

vV V V V V

gy = x<0.5

['panuna Mexky HyJsIMA U eMHUIAME — OYeHb derkast (0.5 WHIEeKCHOH epeMeHHOl ).
Kak Hu crpanHo, MakCHUMHU3AI[MOHHBIE METO/Ibl, KOTOPLIMU PeIIaeTcs 3a/iada OIEHUBAHUS
MOJIeJIeli JIOTUT W ITPOOUT, UCHBITHIBAIOT OIPOMHbBIE TPYAHOCTH B IOJOOHBIX 3ajadax:

logit y x

outcome = x <= .4998181 predicts data perfectly
r(2000) ;

29



Stata mpocTo oTKazaIach ONEHWBATH JAHHYIO MOJEIb, He BBIIATa HUKAKUX OIEHOK, a
3HAYUT, HEJIb34 ITPOBECTU MPOBEPKY I'MIIOTE3. YCJIOKHUM 33/1a4y — BBEJEM OJIUH BHIOPOC:

> replace y =1-yinl1l

Torma oneHnBanMe MOJIEN AAeT CJIEIYIONNE Pe3yIbTaThl:

. logit y x

Iteration O: log likelihood = -138.46939
Iteration 1: log likelihood = -55.986442
Iteration 2: log likelihood = -36.905004
Iteration 3: log likelihood = -27.303153
Iteration 4: log likelihood = -22.072819
Iteration b: log likelihood = -19.721858
Iteration 6: log likelihood = -19.134351
Iteration 7: log likelihood = -19.088901
Iteration 8: log likelihood = -19.088548

Logit estimates Number of obs = 200

LR chi2(1) = 238.76

Prob > chi2 = 0.0000

Log likelihood = -19.088548 Pseudo R2 = 0.8621

y | Coef . Std. Err. z P>|z]| [95% Conf. Interval]

_____________ S

x | -41.79944  9.568822 -4.37  0.000 -60.55399  -23.04489

_cons | 20.59037  4.741358 4.34 0.000 11.29748 29.88326

note: 11 failures and 10 successes completely determined.

HecMoTpst Ha TO, 9TO MOAE/Ib JTOCTATOYHO IPOCTa, Stata morparuia 8 urepaiuili Ha To,
aT0GH HaliTn Makcumym?*. [Ipn sTom B 21 HAGTIONEHNN MpEeICKA3AHHBIC BEPOSTHOCTH COBIa-
am ¢ 0 wan 1 ¢ TOYHOCTBI0 MamMHHOro Hyas (11st Tuna ganabix double sro 1071%). O6parute

24Tl TAKUX CPABHUTEILHO IIPOCTBIX MOJEJei, KAK IIPOBUT U JIOIUT, JOKA3AHO, 9TO y (bYHKIMH HMeer-
¢Sl €TUHCTBEHHBIN JTOKAJIBHBIA MAKCUMYM, KOTODBIH, COOTBETCTBEHHO, OYIET U eIUHCTBEHHBIM TJIOOATBHBIM
MakCcuMyMOM. Be3ycioBHO, B 00meM ciaydae CTOMT MONPOOOBATH HECKOIBKO HAYAIBHBIX 3HAUEHWI, ITOODI
yOenuThCcsa B €IMHCTBEHHOCTH MaKCMMyMa. B makere Stata MOXKHO Kak fBHO 33J[aBaTh HAYAIbHLIE 3HAYE-
HUs, TAK W MPOCTO TMEePEe3ayCcKaTh MPOIeAypy MAKCUMHU3AINN, TOCKOIBKY Ha HAYAIbHBIX Tanax Stata deper
HECKOJIBKO CJIyYaiHbIX TOYEK B KAYECTBE HAYAJBHBIX 3HAYEHUH, U BBIOMPAET /sl YUCIEHHON ONTHMU3AIUN
Haunbosee yIaqHy0.

60



TakzKe BHUMAaHWe Ha OIEHKY MOJETN — OHA, 0e3YCJOBHO, MOKA3BIBAET, UTO MOPOTOM, Pa3Je-
JSIONMM HYJIM U eIUHUIbL, sBJsteTcs npubsinsureabro 1/2 (uwnum, tounee, 0.493), Ho npu
9ToM HakJyoH (yHKIMH F(-) B OKPeCTHOCTH 3TOi TOUKH cocTaBiser mpuMepHo 40!

B cOBOKYIHOCTH BCe 3TU IPU3HAKH TOKA3BIBAIOT, YTO MO/Ieb OJIN3KA K UAeaTbHOMY Mpe/I-
ckazannio 0 m 1 ma »tmx gaHHbIX. [Ipu Gosee moapobHOM OpMaTLHOM aHAJIU3E MOXKHO
YBUJIETh, UTO 3TO O3HAYAeT, YTO (DYHKIUS MPABIONOI00US YXOAUT HA GECKOHEIHOCTH (UTO
HabJII0/1a/10Ch Obl U B MOJe/IU JIMHEHHOH perpeccuu, eciu Obl jucnepcus ommboK o2 pas-
Hstach HyJ10). OnHAKO B TO BpeMsi Kak Jisi MOJEIH JHHEHHOH perpecun MOKHO HaiTw
SIBHOE BBIDazKeHHe JJIs ONeHOK Kodddunmentos (2.12), 1yisi Mojeseii TpoGUT U JIOTUT HAJIO0
pelraTh 33789y MAaKCHMH3AINN; eCJId yKe MaKcuMu3nupyeMas (pyHKIMS yXOoauT Ha OeCKOHe'-
HOCTH (WJIM MMeeT OCTPBIN M y3KWil MUK, KAK B JJAHHOM CJIy4Yae), TUCTEHHbIE METOIB OYIyT
HCITBITBIBATE CJIOYKHOCTH C MOMOOHBIMHU TAHHBIMEU. DTOT MUK OyAeT TeM TpyaHee HalTH, 4em
BBIIIIE PA3MEPHOCTh AHATU3UPYEMOrO MPOCTPAHCTBA (T. €. KOIHIECTBO OOBSICHSAIONINX Mepe-
MEHHBIX, UCIOJIb3YEeMbIX B PETDECCHH).

Obparumcst Tenepb K JMArHOCTHKE BHIOPOCOB. MeToabl WX AHATHOCTHKH JIJIsT MOJE/IeH ¢
JIMCKPETHBIMI 3aBUCUMBIMU TIEPEMEHHBIMI PA3BUTHI CYIIECTBEHHO XYyKe, YeM JIIs JTUHEeRHO
perpeccun — B OCHOBHOM B CIJIY TOTO, UTO JIJId TAKUX MOJIeeil TSKeJI0 ONpeeuTh TOH-
THE PerPeCcCUOHHOTO OcTaTKa. Paznuyunbie criocoObr 00001IEeHUS OTTPeIeIeHUS PErPECCHOHHOTO
ocTaTKa B MOJEIH JIMHEHHON perpeccun (PasHOCTb MKy JeHCTBUTENbHBIM U HPOIHO3HBIM
3HAYEHUSIM, IPOU3BOAHAsK JorapudMIIecKoil GyHKIMN TpaBaonogo0us, T. e. BKiaJ (score),
W T. [I.) IIPUBEJIYT K PA3TUIHBIM ONPE/IEJeHUAM OCTATKOB B CUJTY HEJTHMHEHHOCTH MOJIEJIH.

Komanypl probit mim logit He npejoCTaB/isioT BO3MOXKHOCTH I10JIyYaTh OCTATKU KO-
MaHIo0i predict, Kak 9TO gemaercs Ay Komauael regress. Ogmako B Stata ects 06x01-
HOMi Ty Th — TIOCPEICTBOM KOMaH I OleHnBaHus 06001mennbix uneiinbix mogeneii (Nelder,
McCullagh 1989, Hardin, Hilbe 2001) glm. Tak, npo6ur-Moesb KBuBaaeHTHa glm ... ,
f(b) 1(p), a smorur — glm ..., £(b) 1(1). ITonp30BaTe o HEOOXOANMO TOCMOTPETH
pacimdpOBKy OMIUil B OHJIANHOBOM PYKOBOJICTBE W/ PYKOBOJICTBE MOJb30BaTesd [R]
glm.

C IOMOHIBIO 9THUX KOMaHAbl MO2KHO IPOBECTH AUATHOCTUKY yKaBaHHOﬁ BbIIIIEe MOAEJIM
perpeccun. B KauecTBe 0CcTaTKOB BO3bMeM oCTaTKu HeBsi30K (deviance residuals):

glm y x , £(b) 1(1)

Iteration O: log likelihood = -48.623085
Iteration 1: log likelihood = -19.440911
Iteration 2: log likelihood = -19.128412
Iteration 3: log likelihood = -19.088587
Iteration 4: log likelihood = -19.088548
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Iteration 5: log likelihood = -19.088548

Generalized linear models No. of obs = 200
Optimization : ML: Newton-Raphson Residual df = 198
Scale parameter = 1
Deviance = 38.17709647 (1/df) Deviance = .1928136
Pearson = 10118.00926 (1/df) Pearson = 51.10106
Variance function: V(u) = u*x(1-u) [Bernoulli]
Link function : g(uw) = In(u/(1-u)) [Logit]
Standard errors : 0IM
Log likelihood = -19.08854823 AIC = .2108855
BIC = -1010.889742
vy | Coef.  Std. Err. z P>|z]| [95% Conf. Interval]
_____________ o
x | -41.79945  9.569472 -4.37 0.000 -60.55527  -23.04363
cons | 20.59037 4.,741676 4,34 0.000 11.29686 29.88389

. predict devres, dev

Ob6paruTe BHEMAaHHE HA TO, YTO OMEHKH MOJEJIN COBIAJH C MPHUBEICHHBIMU BBIIIIE OIEH-
KaMH, TOJyIeHHBIMI KOMaHA0it 1logit, oqHaKO glm BBITAET CYIIECTBEHHO OOMIBIIE CBEIEHUH.

['paduk KBaHTHIEH HOPMAJBLHOIO PACHpeIe/eHnusT qnorm Jijisd nepeMeHHoil devres mpu-
BojuTCd Ha puc. 2.6.1. O4ueBHIHO, HE 0 KAKOil HOPMAJILHOCTH HE MOXKET OBITH M pedu. Bo-
HEPBBIX, OYEBHIEH BHIOPOC Ha HUXKHEM XBOCTe pacipejenenus. Habonenue ¢ caMbiM 60JIb-
UM (10 MOIYJII0) octaTkoM, —4.29 — 910 Hab/IoIeHIe HOMED OJIMH, TO CaMoe HabJIIOIeHHe,
KOTOPOE MBI MTOMEHSIIN I TOr0, 9TO0BI MOIEIb MOXKHO OBLITO OIEHUTH!

Bo-BTophIxX, nMopsijka MOJOBUHBI TOYEK CI'PYNIUPOBAHBI OKOJIO HYJIs. BemoMaMM, 9TO [T
npuMepHo 10% maHHBIX IPOrHO3, CAEJAHHBINA MaKeTOM Stata, ¢ MAIIMHHOR TOYHOCTBIO COBIIA
¢ HAOTIOZAaeMBbIMH JaHHBIME. OYeBHUIHO, s 3HAYUTEJIHHONW JOMH JTaHHBIX IpeJIcKa3aHHas
BEPOATHOCTD Takzke Obljia Osmm3ka K 0 mym 1, Koropbie u Obljin HAOJIIO/ICHBI.

[TomobubIit 3deKT — KOHIEHTPAIMsT OCTATKOB BO3JIe HYJIS — JOCTATOYHO TUIUYEH JIJIsi
0GOBINEHHBIX JIMHEHHBIX MOJIeJIell U HOCUT Ha3BaHue U30bITOYHOlN aucmepcun (overdisper-
sion). Hare Bcero oH siBJIsieTCst apTedakToM TOr0, YTO B 9TUX MOJEJSIX JUCIEPCHST sIBJISIETCSI
dbyukuneit cpegnero (Vary = p(1—p) = p(l—p) 1y1st GHHOMHATBHBIX BeTHIHH, Vary = A =
JTST MyaCCOHOBCKUX BEJIMYUH ¢ mapamerpom A; i = Ey). st 60puber ¢ aTum 3bderTom nHO-
718 BBOJIAT JOTOMHUTEIBHBIH 1JIeH B (DYHKIUIO TPABIOIO 1001, ONNCHIBAIOIINiT BEPOSTHOCTH
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B HVJE U “axcopbupyiommii’ MUK B 3TOH TOUYKE.
N JCOPOUDPY IO

Puc. 2.6.1 BOoCHpOU3BOAUT OCTATKH, IIpeBbIIaolnne 1no adcoaoraomy 3uadenuio 0.01.
Cornacue ¢ HOpMaJIHLHBIM PACIPE/IeJeHuEM HECKOJIbKO JIydIIle.

deviance residual ——— Inverse Normal
!

1.30795 o o

deviance residual
|
T

-4.2944  © -
I I
-1.14159

I
1.11533
Inverse Normal

Puc. 2.9: 'padpuk ocTaTKoB J/isd JOTUT-MOJETN: U30BITOYHAS JIUCIIEPCUs, BBIOPOC.

Eme omuH BayKHBIH acleKT SKOHOMETPUUIECKOTO MOJIEJIUPOBAHAS — ITO OIleHWBAHUE TMpe-
JeJTbHBIX 3(PDEKTOB, T. e. TOro, HACKOJIBKO W3MEHIeTCS 3aBUCUMAas epeMeHHast TP e THHITI-
HOM m3MeHeHnu o0bscHsomux. OnpenesenHoe Hey 100CTBO JIOMHT- 1 TpobuT-Mojeeil (Kax,
BIIPOYEM, U BCEX HEJMHEHHBIX MOjesieii) 3aKI09aeTcs B TOM, 9TO OleHKH K03hMHUIHeHTOB,
B OTJIMYNeE OT JIMHEWHOI perpeccuu, He MOTYT ObITh MHTEIPETUPOBAHBI KaK IIPe/iebHbIE 3-
ek ThI (T.e. H3MEHEHU ST 3ABUCUMOI TePeMEeHHOM TPY H3MEeHeHeHUH He3aBUCUMOM, B TOM YHCJTe
OUHAPHOI, HA €IUHUILY ), TIOCKOIBKY MpeIebHble 3(PDMDEKTh B HETMHEHHBIX MOJIEISIX 3aBUCAT
OT TOYKH, B KOTOPOIii Gepercsd Takoe npupaiienue. /[ag Toro, 4rodbl MOy YUTh XOTH KAaKOe-TO
npeJicTaBIeHue O NpeIebHbIX 3¢ hekTax, MOKHO paccuuTaTh Mpeaeabubie 3hdeKTs i
BBIOOPOYHOTO CPEJIHEr0 MO BCEM HE3aBUCHMBIM IePEeMeHHBIM, WM PACCIUTATH IpejesbHble
3P dEeKTH BO BCeX TOYKAX H YCPEITHUTD.

Stata | B mecroii Bepcun dpyHKINIO pacdera npegeabHbix 3hMEKTOB 1718 MPOOUT-MOJEIN BBITTO-
HeeT KoMaHAa dprobit, KOTopas OIeHWBAET MPOOUT-MOJE/ b TOYHO TaK YKe, KaK probit,

HO BMeCTO KO3(M(DUIIMEHTOB BBHIBOAUT Ipejiebuble 3(PdeKThl Jjid BEIDOPOUHBIX CPEIHUX
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2.6.2

deviance residual Inverse Normal
\ \

1.41481

deviance residual
|
\

-4.2944  ©

\
-1.46656

Inverse Normal

\
1.41481

Puc. 2.10: I'pacduk ocTaTKoB JJIsT TOTHT-MOJIEIN: BHIOPOC.

3aBucumbie ImepeMeHHbI€ C HECKOJIbKMMU KaTeropmudamMm

BCeX perpeccopor. B ceapMoil Bepcuu makera Stata mosiBuack OYeHb ya00HAS KOMAaH-

ma mfx, KOTOpas PacCINTBIBAET 3TH CaMble IIpeaenbHble 9(PMOEKThl s IPOU3BOJILHOI
OIIEHEHHOIT MOIEJIN.

Paccmorpum Teneps caydaii, Korjaa JUCKpeTHas HepeMeHHas IPHHIMAET HeCKOJIbKO (Heymo-
psiIoYeHHbIX ) 3Hadenuit j = 1,... ,m. [lo ananoruu ¢ mogeaamu Tuna (2.59), Mojgenb Gyaer
OIHMCBLIBATH BEPOATHOCTH IONAJIAHUA B 3TH KATETOPHN:

G(x] b))

1+ S Gl B
1

pij = P(yi = jls)

Pim = P(% = m|$z) = po
1+ Zk:ll G(x] Br)
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Torna ecim y;; = I(B i-M HaOIIOIeHNN 3abUKCHPOBAHA j-51 KATETOPHUS), TO B IIPEIHOIOKEHAH
0 HE3ABUCHUMOCTH HAOJIIOACHMIT

n

Liy[x.8) =[] »% (2.74)

i=1j=1

MyabTHHOMHAIbHAS JIOTHT-MOJIENb TTOIYIaeTCsI, ecau NonokuTh G(2) = exp(z), T.e.,

, exp(z] ;)
pij = Plyi = jlz:) = — : 2.75
P ) T (T ) 27
1
pim = P(y; = m|z;) = (2.76)

1+ ZZ;I exp(z! )

9TO COBIAIAET ¢ OOBITHOMR JTOMUT-MOJIEIBIO, KOT1a KaTeropuit Bcero npe. MyJIBTHHOMAAIBHY IO
JIOTUT-MOJIE]Ib MOYKHO TaK>Ke BBIBECTH U3 COOOPAXKEeHU CIYUIARHBIX TOIE3HOCTElH, eCIn Ipe-
IIOJIOZKUTDH (,ZLOCTaTOLIHO I/ICKyCCTBeHHO), q9TO OIHI/I6KI/I UMEIOT paclpe/ie/IeHUE SKCTPEMAJIbHbIX
snavennii I poga / pacnpenenenune [omnepia.

Stata | Komanma Stata, onenusaromasi My IbTHHOMAANBHYIO Mozenb — mlogit. Ona nossossier
pu HEOOXOMMMOCTU HAJOXKUTH OTPAHWYEHUsT HA KOIDDUIMEHTHI, eCu 9TO JUKTYETCs

9KOHOMMYECKOI Teopueil (Hanpumep, HE3aBUCUMOCTb OT HECYIIECTBEHHBIX AJIbTEPHATHB).

HpHBeﬂeHHaH Bblll€ MOAEJIb YHYUTbIBACT TOJIbKO WUHIUBUAYAJIBbHBIC XapDAKTCPUCTUKU T;,
HO JIONyCKaeT pa3audus B KoddgdunuenTax [3;, ¢ KOTOPBIME pa3Hble BADHAHTEI MOTYT BXO-
JIUTh B TIOJI€3HOCTh WHAMBHIA / DENaiollyo WHIeKCHYo dyHkuuo. Ipyroit BapuaHT GbLI
npepioker 1. MakdaaaenoM B uccieoBanusax cpeacts nepeapuzkenus (McFadden 1974):
CIUTATD, ITO KOIDMUIHEHTH OIUHAKOBBI, OTHAKO PAa3JINYaTh, HACKOJIbKO JAHHBIN MHINBI
OLCHUBaCT XapPaKTEPUCTUKU PA3HBIX aJIbTCPHATUB. TaKI/IM 06pa30M, NCXOOHBbIMHU JaHHBIMHA
JIONIZKHBI ObIThH HAOIIOACHUA T, — KaK UHIUBHJL { OLEHUBACT aJbTEePHATUBY j 110 XapaKTe-
puctuke k. 9ta Mojesb OblTa HA3BaHA YCJIOBHOMN JorHCTHIeCKOi Momenbio (conditional logit

model)?:

P(yi = jlx,8) = Z;}ifpj(x)ﬁ ) (2.77)

Stata CoorBercrByromas KoMaHga Stata — clogit. g ee mcnoip30BaHUs JaHHBIE JOTKHBI
ObITH IpescTaBeHbl B “aauaHoM” hopMaTe, cM. KOMaHTy reshape, c. 94.

25 3a paspaborky 3roit mogemu . Mak®@anneny Obina npucyzieda Hobemgepckas IpeMus IO 9KOHOMEKE
2000 r.
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DTa MOJIeJIb TaKKe MOYKET OBITh MHTePIPETUPOBaHA KaK JIOTHCTUYIECKAsT MOJEIb ¢ (PUK-

cupoBaHHBIMU dPPEeKTaMu — CM. HUKE 00CYKJIeHHUE MMaHeJbHBIX METO/I0B.

Caemyronuii BApHAHT PACCMOTPEHNS MOJEJIH CO MHOTHMH aJIbT€PHATHBAMU BBIOOpA —
BJIOZKEHHAs JIOTHCTHYeCKas MozesTh (nested logit model), npeanasnadennas 11 Tex CIydaes,
KOIJIa pellleHre IPUHAMAETCS SKOHOMUIECKHM areHTOM B HECKOJIBKO STAIOB, HAIIPUMED,

1. Ilpuobperars MammHy — He NPpHOOPETATH MAITUHY;

2. B ciydae npuoOpeTeHus: mpuodpeTaTh HOBYIO MAIIMHY — MPHOOPETaTh MOIEeP:KAHHYIO
MallTHY.

Stata | OuenuBanue BJIOKEHHBIX JIOTUCTUIECKUX MOZEIEH TPOou3BOANTCs KoMan10# nlogit. s
3TOM KOMaHIbl HEOOXOIMMO TIPEACTABUTH JAHHBIE B HEKOTOPOM CIENWAJIHRHOM BUJE, OTTH-

CAHHOM B PYKOBOJCTBe Tosb3oBareas [R] nlogit.

Hakower, eciin Mexkj1y KATerOpusMHU UMEeTCsl OJHO3HATHO OTpe/IeJIeHHbIH TopsaIoK (06-
pazoBanue HuKe cpegaero — [ITY — cpennee — TeXHUKYM — BbICIIee — HaydHAs CTEIEHb), TO
BEPOATHOCTHU IIOIIaJaHNA B KaT€TOPUIO j MOZKHO OIlpedeJINTh C MOMOINBIO Y2K€ 3HAKOMBIX WH-
nekcubix dynxuuii F (2T 3), 10n0mHeHHbIX HeCKOJILKAME IIOPOrOBBIME TOYKAMH vy < ... <
Q1 (U1 TOTTHOTEL 0603HAYEHHUH MOYKHO BBECTH TaK¥Ke (g = —00 Uy, = 00). Torma ecin
HeHa0OJTI0/1aeMas UHIEKCHAS MepeMeHHast

yi =2 B+ e (2.78)

IpUHEMAET 3HaUeHusd o1 < y; < «;, To HabdogaeTcd j-g KaTeropus Beaunduas! ;. Coot-
BETCTBEHHO, (DYHKIIUIO [IPAaBIONOI001s MOXKHO 3aUChiBaTh depe3 Bepositaoctn P(y; = jlz;),
O/IHAKO, BUJIUMO, Hosiee TIOTHO HHMOPMAIMSA O MOHOTOHHOCTH KaTeropuit Oy/1eT UCrnojab30Ba-
Ha, ecu (DYHKIMsI MPABIoNoaodus 3amucana depe3 pepositaocru P(y; < jlx;).

Stata | Eciu npeanosaraercs, 4To € UMEIOT CTaHJapTHOE HOPMAaJ/bHOE paclpejeleHue, TO Ta
MOPSIKOBAsT MMPOOUT-MOE/Ib OIEHUBAETCA KOMAHIONH Oprobit, a eciu mpeno/iaraeTcs
JIOTHCTUYIECKOe Pacipese/ieHne — MOPAJKOBad JOTUT-MOJe/Ib, 0logit.

2.6.3 Mogeau ¢ ype3aHHbIMU 3HAYEHUAMU

TpajuimoHHo MOJe/IM € ype3aHueM U LEeH3yPUPOBAHMEM OTHOCATCH K TeMe ypaBHEHUil ¢
OrPAHUYEHHBIMY 3aBHCUMBIMH TEPEMEHHBIMH, XOTS MO TpodJieMaM W 3aJadaM OHHU CKopee

cToAT BJIMZKe K 3a/1a9aM aHaan3a JaHHBIX ¢ Tpornyckamu (eM. pazaen 2.4.6). B repmuronornu

66



TEOPUU JTAHHBIX ¢ MPOIYCKAMHU PeliaeMble HUKE 33191 OTHOCATCS K MOJETH HECTYJaiHbIX
npomnyckoB, NMAR.

Pacupenenenne ¢ ypesanuem (truncation) — 310 pacnpejiesieHue, MoaydeHHOe U3 HEKO-
TOPOro 6a30BOT0 PACIIPE/IICHUs TIPU YCIOBUHU, 9TO BCe HAOJIONCHUS MEHbIIe HEKOTOPOIo
3aJIAHHOTO Topora (HAIPUMEp, BHIOOPKA HACEEHHUS ¢ JIOXOJAME HUZKe TPOKUTOTHOIO MUHH-
myma). Ecnu HopManbHoe pactpeenenne N (ji, o) ype3aHO CBEpXY 10 YPOBHIO ¢, TO ILIOT-
HOCTDH TAKOT'0 pacipe/iesienus Oyaer

buly) = Slyly < 0) = §¢(%)/ o(5) zi (2.79)

Y

rae ¢(+) — 970 MIOTHOCTh CTAHJAPTHOIO HOPMAJIBHOTO pacnpeaenenus, a $(-) — ero GyHK-
U PacIpe/ie/IeHH.

B curyanuu ¢ yenaypuposaruesm (censoring) 9acTh JAHHBIX HAOJIIOJAETCS NOJHOCTBIO, a
PO OCTABLINECS IAHHBIEC H3BECTHO JIUIIb, YTO OHK OosibIie (MM MEHbIIE) H3BECTHOIO HOPOra.
JIBa THMUYHBIX IpHUMEpa [EH3YPUPOBAHHBIX JAHHBIX — JaHHBIE O J0X0AaX (KOTIA JJIsi BHICO-
KHX JIOXOJI0OB YKa3bIBAETCs JIUIIh, 9TO OXOJ IpeBbiaet, ckazxkeM, $1000 B Mecs) u JaHHBIE
o murenbrocTH (survival time data — mpo Bpemst mepexojia 00beKTa B JIPYroe COCTOsSHEE
HU3BECTHO TOJIBKO, UYTO OHO OOJIbIIIe BpeMeHH, B TedeHHne KOTOPOro 00ObeKT HADII0IAeTCs, 1I0-
CKOJIBKY II€PeX0/ia B HOBOE COCTOSIHUE €Ile He ObLJIO 3aperucTPHPOBAHO).

[len3ypupoBanHOE HOPMAJIBLHOE pPACIpeeaeHne OyaeT UMeTh BU/T

vy~ N(p,0) (2.80)

Y, Yyt <c
= 2.81
/ {67 y*>c’ (281

u GYHKIHS ITPABIONOI00MS M1 BHIOOPKU HE3aBHUCHMBIX OIMHAKOBO PACHpEIETeHHBIX Ha-
O/1I0/IeHUT U3 TOTO PaCIIPEJIe/ICHHST 3aIIUChIBACTCS KaK

ot = TTLo(o0) TMG-0(52) e

yi<c Yi=c

Makcumusanys 3Toro BbIpazKeHUs MO MapaMepaM [ U ¢ JacT TPAJUIMOHHBIE OIEHKW MaK-
CUMAaJILHOI'O MPABIONOI00M.

Caemyromuii mar B pa3BUTHH MOJIEIH [IeH3YPHPOBAHHBIX JAHHBIX — 9TO JIOMYCTUTh, 9TO
cpejHee MOXKeT MEHAThCdA OT HaOJIOJeHUus K HAOJIONECHUIO, T. €. MPEJINOJI0KUTH BMECTO [i B
(2.80) nanmune perpeccuu

v =2"B+e €~ N(0,0%) (2.83)
Y, oyt <c

— 2.84

Y { o g (2.84)

67



[Togobras momens ObLta mpeatoxena /. Tobunom B Konie 1950-X IT. 1 HOCUT B €ro 4ecTb
nazBauue mobum-modeau (Tobit). Harie Bcero B KadecTBe IpaHUIbI YCEUCHHSI BBHICTYIIALT
¢ = 0 — HampuMep, B KOHTEKCTaX aHaIN3a PACXOJ0B HA MOKYIKH, €CIU JTOMOXO3SHCTBO HE
npruobpeTaeT IpPeJIMETOB aHAJIM3UPUYEMOil KaTeropun (KOTOpBIE sl HErO CJUIIKOM JOPOIH
WA [IPOCTO He HYKHBI).

Stata | CooreercrBytomast KoMaHaa Stata HOCHT ecTecTBeHHOE HasBanue tobit. lomomaurens-
Hble onimu 11 n ul 3TO0# KOMaH/Ibl MO3BOJISIOT 33/]aBaTh TOUYKA OTCEYEHUS, OTJIMYHbIE OT

OTPUHUMAEMbBIX IO YMOJTYaHNIO MUHUMYMa U MaKCUMyMa Ha6.HIOﬂ;aeMBIX JaHHBIX.

OnennBanme MOJIe/IM PErPECCUN TOJHKO IO JJAHHBIM C HEHYJIEBBIM ¥; IIPUBOIUT K CMEIIECH-
HBIM OIIEHKAM, TIOCKOIbKY “mpomnyIiineHnabie” (Hin, TouHee, HYJIeBbIe) ¥; SBJISOTCS POy IIEeH-
upiMu Hectydaiino (NMAR). leiicTBuTesnbho,

T
E(yly >0)=2"3+ UM (2.85)
®(273/0)

Onenkn MHK Oyayr crpagars or 3dderTa mponyieHHOl mepeMeHHoi, T. e. OyayT cme-
mensl. Ecm ecTh BO3MOKHOCTL COCTOSTEIBHO OIEHHTH BTOPOH wien B (2.85), (oH HOCHT
HazBaHue o6parHoro orHorrerus Muica (inverse Mills ratio)) — manpumep, oleHuB IpOGHT-
MOJIeNTb, B KOTOPO#i B mpaBoit wactu crout nuaukatop I(y; > 0) — u BBeCTH ero B ypaBHeHHe
perpeccuu, TO OT CMellleHusT MOKHO u3baBuThbesd. MIMenHO Takue mojaxo/bl NMpeBaupoBaIu
B 1960-1970-x rT. 0 MOABJIEHUs TOCTATOYHO MOIHBIX KOMIBIOTEPOB (M BO3MOKHOCTH OIle-
HUBaTb MOJIEJIb MEJUKOM MPH ITOMOIIY METO0B ITPABIOIOA00NA ¢ UCIONb30BAHIEM TOTHON
uHbOpMAaIyn).

Eme ofHO TOCTOMHCTBO, CBA3aHHOE ¢ UCTIOIBL30BAHUEM TOTHON WHGOPMAIUUT — 9TO BO3-
MOZKHOCTH MOJIEJIMPOBATH MeTePOCKeACTUYHOCTD, T. €. BBECTU JUCIEPCHIO 02, KOTOpas MO-
JKeT MEeHSIThCS OT HADII0JeHNS K HAOJII0IeHUIO H3BECTHBIM TapaMeTpudecknM obpazom. Kak
IPABUJIO, BBEJIEHNE IeTePOCKeTACTHIHOCTH 3aMETHO YTzKeIdeT MO/IeJb U YXY/IIMAaeT CXOTu-
MOCTb.

B camom madase pazjena 00 OrpaHUYeHHBIX 3aBUCUMBIX TIEPEMEHHBIX OBLIO YIIOMSHYTO,
YTO BAaXKHBIM KJIACCOM 3314 SIBJIAIOTCS 3aJa9U C SHJIOTEHHBIME JTUCKPETHBIMU TTepEeMEHHbI-
M, uan mpobsembr camootbopa (self-selection), HazbiBaeMble TaK TOTOMY, YTO OHH CBSI3aHbI
¢ BBIOOPOM PKOHOMHYECKHM ar€HTOM OJHOTO W3 HECKOIbKHUX PEKUMOB, OMHCHIBAEMBIX Pa3-
JIUIHBIMU PErPECCHOHHBIMU YPABHEHUSIMEI — HAIPUMED, 3aHATOCTb U COOTBETCTBYIOIIAs 3ap-
1T B PA3HBIX OTPAC/IAX IKOHOMHUKH; MOJYyIeHUE JONOTHUTEHHOTO 0OPA30BAHUS U OTIa9a
OT 3TOTO 0OPA30BAHUS; YIACTHE B PBIHKE TPY/IA MPU YCJIOBUU MOIYIEHUS 3apILIATHl HE HUKE
pesepBHOiT (reservation wage). Bo Bcex srux ciydasix HabJIIOLAETCS TOJTBKO OUH U3 BO3ZMOK-
HBIX BaPWAHTOB, MOITOMY HEBO3MOYKHO HU HANPSIMYIO OMEHUTH 3P PEeKT mepeKaioaeHns u3
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OJIHOT'O PeXKUMa B JAPYTOil, HU MOJIYIUTh HECMEIIEHHbIE OIIEHKH OTIAYN OT WHIMBHIYATbHBIX
XapaKTePUCTHK (TOCKOJIBKY areHT HCIONb3YeT 9TH XapaKTepUCTHKU Haubosee 3bheKTUBHO
B TOM peKHMe, KOTODbIii ObLT BRIOpaH, U MO3TOMY ONEHKH OTJaqu Gy/IyT CMEIIeHbl BBEPX ).

Mogenu mogobHOro poja nogpuauch B Hadaste 1970-x rr. B paborax P. I'ponay, @. Henn-
cona u [Ixx. Xekmana, a B 2000 1. Txkeiimc Xekman (coBmectro ¢ Isunanom MakdaiieHom)
NOTYYWT 38 BKJIAJI B pa3paborTKy 3tux mojeneit Hoberepckyio mpemuto. OcHOBHAsS ujest
Mozesielt ¢ BeIGopouHbiM oT6opoM (sample selection, self-selection), Gepymux cBoe Hauaao
B MOJEJIIX MPeJIOKeHUs TPY/la HA YPOBHE JIOMOXO34iCTBa, COCTOUT B TOM, YTO UHJIUBHUI,
HPUHUMAIOIIH pellleHre 00 YIaCcTUH Ha PhIHKE TPY/ia, CPABHUBAET PHIHOYHYIO 3apILIaTy w1,
3aBUCSIIIYIO OT €r0 PHIHOYHBIX XapAKTePUCTHK X; (0GpazoBaHme, OMBIT paboThl U T. II.) U pe-
3€PBHYIO 3apILIATY Ws, KOTOPAS 3aBUCUT OT XapaKTEPUCTHUK T JOMOXO3SIHCTBA — TaKHUX, KaK
3apILiaTa Cynpyra, KOJIMIecTBO JeTeil, U Mpodne NapamMeTphl, BIUSIONHe Ha OI0KeT T0MO-
XO34iCTBa B oeJIOM. PeIHeHI/Ie O BBIXOJ€ Ha PBIHOK MPUHUMAECTCA, €CJIN PbIHOYHAA 3apIlJIaTa
JIOCTATOYHO BBICOKA, ¥ B 3TOM cjydae HaO/IogaeMast BEJUYMHA Y — ITO JIeHCTBUTEIbHAS
PBIHOYHAS OILIaTa TPYIA:

w1 = l’{ﬁl + €1, (286)
Wo = l’gﬁg -+ €9, (287)
wi, Wy Z Wa,

y= 0, w <wy

JIpyroit BapuaHT 3a0UCH 3TOH MOJIEJH, TOCTIe COOTBETCTBYIONNX ajerbpandecKux MaHUITY-

JAUANR — B BHIE

wy, = I?ﬁl —+ €1, (289)
Yo = [(-TTﬁz + 15> 0), (2.90)
y=q 0 vz =1, (2.91)

He Habsriogaercst, Yo = 0

JI1s1 oneHnBaHUS 3TOM MOIEIN ¢ TOMOIIBIO METOIa MAaKCHMAJIbHOIO MPaBIOIoI00ns Je-
JIAETCs IIPEJIIOJIOZKEeHIEe O COBMECTHOM HOPMAJIbHOCTH omuboK. [ naeHTndUKaInm Mo1e1u
B 3amucu (2.86)—(2.88) TpeGyercsa TakkKe, TuOO 4TOObI OIMIUOKH €] U €5 OBLIN HEKOPPEJIUPO-
BaHBI, MO0 UTOOBI CPEIH PErpeccopoB Xy OBLT XOTs ObI OIHWH, HEe BXOASIIHN B To. MoxKHO
TaKzKe OIEHUBATH 3Ty CACTEMY YPaBHEHWH JBYXIIAroBBIM METOJOM, KOIJIa Ha MEPBOM ITare
OlleHUBaETCsA ypasHenue omobopa (2.90); 3aTeM W3 HEr0 BBIYHCISIETCST 0OPATHOE OTHOIIEHWE
Mwnica

A= oz 3)/®(z" B2) (2.92)
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W TMOJCTABJISIETCS] B KAYECTBE elle OJHOIO PErpeccopa B PErpecCHoHHOe ypaphenue (2.89).
Nmenno 3ToT 4jieH oTBevaeT 3a yCTpPaHeHHe CMEIeHUsi, BbI3BAHHOIO camMooTOopoM. JIByx-
MMArOBbIN METOJ MPOIIE ¢ BHIYUCIUTE/IHHON TOYKU 3PEHUS U JAET COCTOSATE/ILHBIE OIEHKH,
OJ/IHAKO OH, eCTECTBEHHO, IIPOUI'PBIBACT METO/Ly MAKCUMA/JIbHOIO ITPaBIIOI00Us JI/Id CUCTEMbI
B IIEJIOM.

MepaMu CBSI3U MexKIy YpaBHEHUSIMH OTOOpa W PErpeccHH, a 3HAYHT, U CTEIeHU Cepbe3-
HOCTH TPOOJIeMbl caMOo0TOOpa, CayzKaT 3HAYUMOCTH KOddduimenta mpu A U KOpPpeJIsius
MeZKJly ONTHOKAMH — BCE 3TH CTATHCTUKH (M CTAHJAPTHBIE ONMOKH Jjisi GONBIINHCTBA U3

HUX) BBIBOJASATCS [IPU ONEHUBAHUKM MOJIETH XeKMaHa.

CoorBercrByiolas KOMaH/a OLEHUBaHWS Ha3biBaeTCs heckman. Stata cumraer, 910 1npo-
IyllleHHble 3HaYeHUd I1epeMeHHOH, yKa3blBaeMOl B KaueCTBe 3aBUCUMOM, COOTBETCTBYIOT
y2 = 0. YpaBuenue orbopa ykasbiBaercs B 00si3aresibHOM onuny heckman ..., select(

). Ilo ymom4anuio MeTon OIEeHWBAHWUS — MeTOJ] MAKCHMAJIHLHOTO IMPAaBIONOA00Ms C
rosiHo# wHMOpMaIneil; MOKHO TaK»Ke yKazaTh OTIIMI0 OIEHWBAHWS MOIEIN JIBYXIAro-

BbIM METOJ0M.

K moyenn XekMana KOHIENTYAJIbHO OJTM3KO MPUMBIKAET MO/IEJh OleHKH 3 dhexTa mpo-
rpamMM / BMermaTeshcTBa (treatment regression; HazpaHue, MOXKALYIl, HECKOJIBKO HEYIATHOE
B CBeTe IOXOXKel TePMUHOJIOTUY B JUCIEPCHOHHOM aHAJIH3e):

y=a1fi+ 2y +e, (2.93)
z=I(x3 By + e > 0), (2.94)

B 910it MOJe M OIEHUBAETCS BJIMSHUE SHIOTEHHOIO BMENIATeIbCTBA (TAKOrO, KAaK IIPOXO-
JKJIeHUe TTPOTPAMMBI TIOBBITIEHN ST KBATN(MUKAIINT, HJIH MOJIYYeHUe JONOJTHATENbHON CTy e N
00pa30BaHusl) HAa HENPEPHIBHYIO MEPEMEHHYIO Y, 3ABUCSIILYIO OT 9K30T€HHBIX TIEPEMEHHbBIX 1.
Pemenne 06 ygactuu B mporpaMme / 0 BMEIIATEILCTBE IPHHUMAETCST HA OCHOBE 9K30TEHHBIX

nepeMeHHBIX To.

Kowmamnma makera Stata, onennBaromast Mmoess (2.93)-(2.94), naspiBaerca treatreg. O6s-
3aTesibHAas OlLM, 33/]A01as ypaBHeHue orbopa — treatreg ..., treat( ... ).

2.7 AHaJIn3 maHeJbHBIX JTAHHBIX

[Tanenbubie (panel, longitudinal, T. e. mpogoszKatONHecs], JTHTENbHbIE, TTOBTOPSIIOINECs ) 00-
CJIEIOBAHUST — 9TO KJIACC 33144, CTAHOBAIINXCS BCe DOJIee MOMYISIPHBIMI B CHIY BCe DOJIBIIe
JIOCTYIHOCTH OOJIBITNX MAaCCHBOB MOBTOPHO HAOJIIOJIEHHBIX JAHHBIX. DTH JaHHBIE MOPOXKI1a-
10TCsT 0OCTeJOBAHNSIME, B KOTOPHIX OJHHU W Te K€ WHIUBUAYYMBI (J0MOX03stiicTBa, DUPMBI
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W T. [.) ONPAIITUBAIOTCS TTOCIEJI0BATENLHO Yepe3 Olpeie/IeHHble MHTEPBAJIB BpeMeHH (Kak
IPABUJIO, Pa3 B IOJ| WJIK B KBapTas). THIHYHAS CTPYKTYPA TAKUX JAHHBIX — MAJIOe KOJIn9e-
crBo Habogennit T’ no BpeMeHu (eAMHUIBI, PEJIKO MaJIble TeCATKH) W OOJIBINOe KOJHYECTBO
0OBEKTOB 1 (COTHH, THICSYHU, JAECATKH Thicstd ). Takue JaHHbIE NEHHBI J1Jisi IKOHOMECTOB TeM,
YTO IPU MPABUJILHOM HX AHAIU3E MOXKHO H30ABUTHCS OT BJIMSHHS HHIUBUILYAJIHHBIX OCO-
Gennocteit 00bekToB (individual heterogeneity), KoTopasi, Kak TPABUIO, SIBJISIETCsI OJHOM 13
cepbesHeiinux npobsieM aHaIn3a OJHOKPATHBIX JaHHBIX.

HaHeJIbeIe JaHHbIE€ HACHUTBIBAIOT TPU U3MEPEHUA : IIepeMeHHbIe — O6'beKTbI (I/ICCJIeﬂy—
eMble eJUHUIB) — BpeMs. [lig HuX paspaboraHbl crenuasibbie Meroapl anamu3a (Maddala
1993, Baltagi 1995). Kak npaBuiio, WHAUBHIyaTbHbIE 3(DMOEKTH BBLICTISIOTCSI B BUJE a1~
TUBHOI COCTABISIONICH, T. €. J0OABKKM K KOHCTAHTE:

rjae u; — WHAUBHyaJbHbie 3DdekThl, obmue Jiyid BCE NMaHead 1OJ HOMEPOM &, a E; —
OIMOKH OT/IE/IbHBIX HAOJII0/IeHIH, He3aBUCHMbBIe OT u;. JIia naeHTH(PUKAIIN MO/IEJTH MOYKET
OBITH HEOOXOAMMO HAJIOXKHUTH JAOHOIHUTEIbHBIE YCA0BUS THa » . u; = 0.

Stata | Komamaer makera Stata gia amanm3a IaHEJIBHBIX JAHHBIX UMEIOT TpeduKe xt, 0003Ha-
qalomuii Haandme Kak CTPYKTYPHOHM CTOXaCTMKM X, TaK M BPEMEHHOW KOMIIOHEHTHI t.
CrTpyKTypy [JaHHBIX, JIJIMHY TAHEIel, OCHOBHbIE COYETaHUs HADJIIOIaeMbIX U [POITYIIEH-
HBIX TIEPUO/I0B MO2KHO MMOCMOTPETh KOMaH/101 xtdes.

PaCCMOTpI/IM OCHOBHBIE ITaHeJIbHbIe MOJeJIN 1 CIIOCOOBI MX JANarHOCTHKH.

2.7.1 Moaenb dpuKCUpOBaHHBIX 3P PEKTOB

B s7oit Mozesin u; MHTEPIPETUPYETCA KaK MEIIAIONInii TapaMeTp, U OIeHUBAHNE HAIIPABJICHO
Ha TO, YTOOBI MCKJIIOYUTH U;. Hamnbosee mpocToii cnocod — B34Th OTKJIOHEHUSA OT CPEJIHEro
0 TaHeu:

Yit — Yio = (xie — 3) B+ e — & (2.96)

O6o3Havenne z; 00O3HATAET YCPeIHEHHe BHYTDH NMAHEIH: 2. = 1/n; Y, zi. DTa OleHKA Ha-
3BIBAETCS OIEHKOI BHYTpU nanesn (within estimator). OT u; yaanock u36aBUTHCsI, HO OBLIO
HOTEPSTHO OJHO HAOJIIO/ICHNE B ITaHE U, W 1 HaOJIOJEeHHIT 110 BHIOOPKE B IIEJIOM.

Jpyroit BapuaHT (TakKe NPUBOJAIINHA K KOPPEJMPOBAHHBIM OMIMOKAM DErpeccHu) —
B34Th MEPBYIO PA3HOCTH HADJIIOIEHMI:

Yit — Yiz—1 = (Tit — xi,t71>Tﬂ + €t — i1 (2.97)
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[Ipu 3TOM, ONATH 2Ke, TepsieTcss OJHO HAOIIOeHNEe B TaHEd, a IMeHHO TepBoe. Kpome Toro,
ec/Iu IaHeJIb HeperyJsipHa, T. €. ecliin O0beKT He HabIIoJasIcd B KaxkJIOM nepuoje obcie-
JIOBaHUs, UJIM CAMU MEPHObLI ObLIM HEPABHOMEDHBI 110 BPEMEHHU, TO CTPYKTYPa BPEMEHHBIX
3aBUCUMOCTEl B OIMMOKAX CTAHOBUTCS BECbMAa XaOTUYECKOM, 9TO 3aMETHO YCI0KHsAeT b hek-
THBHOE OIlCHUBAaHUE.

Haxkomen, emie ogHa mHTepIpeTanids MOIEIN ¢ (PUKCUPOBAHHBIMU dhDeKTaMu 3aKIi049a-
ercd B TOM, 4TO U; UHTEPHPETUPYIOTCH KAK KOI(DMDUIUEHTHI TPU OMHAPHBIX [TEPEMEHHBIX —
WHINKATOpPAX -il maneu. Torma MOXKHO OIEHHUTH MOJENb B IEJI0M, COXPAHUB BCe HADJIIO/1e-
HHUd, HO TOTEPSAB N CTeleHeil cBOOOIBI Ha ONEHUBAHUE MEIIAIONUX HapaMeTpoB. Peasibnoe
OlIEHUBAHWE BHYTPU CTATUCTHYECKUX TAKETOB (B T. 4. Stata) MPOM3BOAUTCS MPH MOMOIIN
bopMyT MATPUYIHON anreGpbl, NPUBOAAIINX K Moaean Bujaa (2.96), B KOTOPOi HeT HEOOXO-
AUMOCTH OIICHUBATDH JIUIMIHUX 7T IapaMeTpOB (LITO IIpu N nopdaka COTEH HJIX ThICAY CTPallHO
3aMeJJINT MaTPpUYIHBIC BbI“II/ICJIGHI/IH).

Heobxomumo oTMeTHTb, YTO Cepbe3HBIM HEeIO0CTATKOM MOje n (PUKCHPOBAHHBIX ddhek-
TOB sBJISIETCSI TO, UTO OHA He IMO3BOJISIET OLUEHUTH BJHsSHEE (DAKTOPOB, HEe MEHAIONIHXCS B
npeje/iax maHead — HaOpuMep, OTAady Ha O0Opa30BaHHE IPHU ONECHUBAHUU (DYHKIUU JOXO-
na uHAuBHAA. JlefiCTBUTE/NIFHO, Cpe/iHee 10 MaHe N COBIAIAET C KayKIbIM U3 HaOJIIOIeHMi
10 JIAHHOW TIePEMEHHOl, W TPU BBIYUTAHUN CPEIHErO MepeMeHHast OOHYJISIeTCS. DTO JT0CTa-
TOYHO CEPbe3HBI HeJOCTATOK JAHHOI'O MeToja oleHuBaHus. KosdbduuuenTsl npu oTHOCH-
TEJILHO CJIA00 U3MEHSIONINXCS MePEMEHHBIX TaKzKe OIIEHHBAIOTCS He 0YEHDb XOPOIIO, TTOITOMY
B CJIydae HEJIOCTATOYHON BAapUaDEJIbHOCTH XapPAaKTEPUCTUK B MPEIEIAX OTACIbHBIX HaHe el
MOJIeTb (puKcupoBaHHBIX 3P DHEKTOB BecbMa HeIPDHEKTUBHA.

Stata | Komamga xtsum, IOMHMO ONEHKM BBLIGOPOYHOIO CpPEJHEro, IMPUBOJNT ONEHKW BHYTPH- W
MEeXKTDPYIIIOBOM AUCTIEpCHil 71 YKa3aHHBIX MTepeMeHHbIX.

2.7.2 Mogenp ciy4daiiHbIX 3P PEKTOB

B 370i1 MoJien npejionaraeTes, 94To U; — JA0CTATOYHO y/100Has ClydaiiHas BeJiMduHa. Bean
OrPAHUYUTHLCS TEM, YTO MPEIIIOI0KUTHh KOHEYHOCTD JUCIEPCUU ITON BEJIMIUHBI, TO MOXKHO
nocrpouth onenkn OMHK (mam mocrymroro OMHK, econ qucmepcun ommbGoK Hens3BecT-
HbBI, HO MOTYT GBITh COCTOSITEJIBHO OIEHEHBI), & €CJU JOMOTHATETBHO TPEIIOI0KUTh, 4TO
M3BECTHO pacCHpejieieHre ONO0K u; W £y (OOBIYHO TPEIIIOIATAeTCSI TAYCCOBCKOE), TO MOYKHO
HOCTPOUTDH U OLEHKH MAaKCUMAJbLHOI'O ITPABIONOI00MSI.

[Ipemionaras, 4To jucnepcun oummbok oboux ypopHeil Koneunbl, Varu; = o2, Vare, =

2

2, MOYKHO BBIBECTH, 9YTO KOBapHAIMOHHAS MATpHUIa Var v omubOK B perpeccun

g

Yit = Ty + vy (2.98)
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uMeeT GI0YHO-TUATOHABHYIO CTPYKTYPY, IPHIEM KaXK bl GI0K npeacTasasger coboit 021, +

2

< BHe jnaronasu. O0parHas K 9T0il MaTpulle UMeeT 110-

02 J,., T. €. 02+ 02 Ha quaroHa/u U o
XOXKYI0 CTPYKTYDY. Takum 00pazomM, MOKHO “3arHaTh’ 3Ty MATpHILy (KOTOpasi HMeeT pa3Mep
nT’, 9T0 B COBpEMEHHBIX HaHEJIbHBIX HCCJIETOBAHUIX, CKOpPee BCETo, OyJeT MMeTh IOPSI0K
103-10°) B meToasr OMHK nmm MMIT 1 x0Tst 661 GOPMaIBHO HMETh BO3MOZKHOCTD MOy U Th
TpedyeMble OIEHKH.

Cy1iecTByI0T, OMHAKO, HEKOTOPBIE TTPUEMbI, TO3BOJIAIONNE N36€KaTh HEOOXOMMOCTH Pa-
60TaTh ¢ MATPUIAMHE CTOJTH HOIBITOTO pazmepa. MoxHo mokazars, uro onerka OMHK mpes-
CTaBJsgeT cOOO BBHIMYKIYIO JUHEITHYI0O KOMOMHAINIO ONeHKN BHYTPH MaHEeIU, YIIOMIHYTON B

NpeabLAYIIeM pas3jielie, U OUeHKU MEXKJAY HaHeJIaIMU (between estimator)
Yi. = 2. 0+ u; + &, (2.99)

Heobxonumbie (hopMmy bl MOXKHO HaiiTu, Hampumep, B Baltagi (1995). Ouenka Makcumasib-
HOI'O IIPABJIOIIO/I00KS TAKKe MOYKET ObITh BbIBE/JIEHA B SIBHOM BU/IE Y€PE3 MATPUUHbIe (POPMY-

a8, Onenkn guenepenii u; u €5, Heobxoammble 11s octpoerns onenok OMHK wan MMIT

2

2) n Mexy ma-

K03bUIMEHTOB perpeccuu, MOryT GBITh MOJYYeHbl U3 perpeccuii BHyTpH ( &
HestsMu (57, KOTOpad OlleHuBaeT Bequanny o: = o2 /T +02). Ecin onenka aucnepcuu 62 npu
9TOM MOKET OBITB TIOJIyYeHA HAIPAMYIO, TO OIEHKA G2 HEM30€ZKHO MOMYIACTCS KAK PASHOCTh
JIUCIePCUil U3 perpeccuy BHYTPH MAHE/eH U PerpecCchuu MeX 1y ITaHeJsiMu:

62 =67 —562)T (2.100)
B koneunpix BHIOOPKAX 9Ta BEJIMYNHA MOZKET IPUHUMATDL OTPUNATE/bHbIE 3HadeHust. VHor a
3TO TPAKTYeTCd KakK Hapyllenue crenuduKaiui MO/, XOTs MPU 3HaUYeHusX o>, OJU3KUX
K Hy.110 (110 cpaBHenuio ¢ 02 /T)), BBIGOPOYHbIE 3HAYMEHHS ITOH CJIyYaHHONH BEJTMIUHBI BIIOTHE
MOTYT OBITH OTPHUIATENILHBL Stata B MOJOGHBIX CIyYasx 3aMEHFeT OUEHKY 0> HyJIeM, 9TO
BIIOJIHE OCMBICJIEHHO, BO BCSAKOM CJIydae, B KOHTEKCTe TOCTPOCHHS ONEHOK MAKCHMAJILHOTO
2
u

paBAoNoA00ust (HOCHTEb MJIOTHOCTH 0, — HEOTPHIATebHAs OJYOCh).

Stata | IlamesnbHble perpeccun BBI3BIBAIOTCS KOMaHJ0# xtreg: ¢ dbukcupoBanubiMu dbdexramu
— c onumeit xtreg ..., fe, co cayvuaiinbiMu 3ddeKkTaMn — C oniueit xtreg ... , re, Io

METOJIy MaKCUMaJIbHOTO MpaBaonomobus — xtreg ... , mle. /Iig mcmonb30BaHus STHUX

KOMAaH/JI JIAaHHBbIE JJOJI2KHBI ObITH npuBeaensl B “auunnyio” dpopmy — cMm. reshape, c. 94.

“CnabbeiM MecTOM” MOJIC/IH CIYYalHBIX 9(PMEKTOB ABIIeTCA IyBCTBUTEIHHOCTH K KOppe-
JIHPOBAHHOCTH PErPecCcOPOB U OMMOOK, 9TO U OyIeT pacCMOTPEHO B CAeAVIOUEM paselie.

26 B nakere Stata, eCTeCTBEHHO, 3TO BCE y2Ke Peai30BaHO, II03TOMY JeTalbHbie (POPMY.JIbl He IPUBO/IATCH.
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2.7.3 Tecrnl cuenuduKaum

TTepBblii TecT, OTHOCAIOUMICS K NAHEJBHBIM JAHHBIM — 5TO TECT, POBEPSIONNIT, HYKHO JIH
BOOOIIIE MCIIOJIB30BATh NaHEeJbHbIE MeTo/Ibl. HyieBast rumoresa Takoro Tecta — 4ro B JaHHBIX
namneJbHas CTPYKTypa orcyTcTByer, u onenusanne no MHK sapnsercs amekBarubiM (0 9~
dbexTuBHBIM) MeTomOM. CaMBIM HPOCTBIM TECTOM TAKOTO POJIA ABJISETCS TeCT TecT Bpoifmra-
[Tarana Ha reTepoCKeJACTHIHOCTD, H3HAYAIBHO [1PEJJIOZKEHHBII JIJIsl IPOBEPKU HAPY IIEHUS
npenonoxkenuit mogean MHK. 9to — recr muoxkureneit Jlarpamxa (cum. ¢. 58), 11 KoTo-
poOro Tpebyercs OLEHUTH MOJEb DK HYJIeBO MAIOTe3e I IPOBEPUTD, SIBIACTCH JIU [PA/THEHT
bYHKIMH TPaBIONOI00Hs 3HATAMO OTIHIHBIM OT HYJIs. I'pauenT B JaHHOM ci1ydae Gepercs
B HANIPABJICHUA 02 Tph o2 = (.

Tect Bpoiima-Tlarana (MroxkwuTeneit Jlarpanzxka) oCymmecTBaseTcss KOMaHgI0#l xttestO.
Beicokue 3HaveHMs] CTATUCTUKE TecTa (HU3Kas SMIUPUYIECKAsi JTOBEPUTEIbHAS BEPOST-
HOCTb, p-value) CBUIETEIBCTBYIOT O TOM, YTO HYyJI€Bas TUIOTE3a 0 BO3MOXKHOCTH UTHOPHU-
pOBATh MHAUBHUAYAIbHBIE 3(DPPEKTH U 00bHEJUHUTH JAHHBIE JOKHA OBITH OTBEPTHYTA B

TIOJIB3Y MOJIENU CAyJIalHbIX 3D HEKTOB.

CremayronuM BaXKHBIM MOMEHTOM IPOBEPKH CIieNn(UKAIUNA MOJIE/IN SBJIAETCS TECT Xay-
CMaHa Ha KOPPEeJUPOBAHHOCTBL perpeccopos u ommbok 27. Ecjim perpeccopbl HHTEpIPETHPY-
I0TCS KaK CydaiiHple BEJIMYUHBI, TO B OCHOBE MOJIEIN CJAYIaHHBIX 3(DPEKTOB HESIBHO JIEZKUT

MpearnojaIozXKeHue 0O ToOM, 94TO
E[uX] =0 (2.101)

Ecam sto npeamonoxkenne we Bhinonusercs, To oneaku OMHK / MMII 6yayr cmerensr.
Tem ne menee, mojenb ¢ UKCUPOBAHHLIME ddpeKTamMu mo-npekHeMy OyJIeT COCTOSITeb-
HOM, M NIPH ITOMOIIH TecTa XayCMaHa MOXKHO IMPOBEPUTH, 3HAYUMO JIU PA3JIUIAIOTCd ONEeHKH
MEeTOJOB CAYUYAMHBIX U (PUKCHPOBAHHBIX 3PdeKToB. B ciaydae 3HAUUMOTO pa3jIndus MOIEThb
caygaiiabix 3(pdeKToB orBepraeTcs (MM JOJIKHA ObITh [ONPABIEHA ¢ yIeTOM BbIIIEyKa3aH-
HOl Koppessinu).  Bwmecto Mojenn ciaydaitHbix 3¢hdeKToB MOKHO BOCHOIB30BATHC HJIH
OIIEHKAMHU MOJIeN (PUKCUPOBAHHBIX 3(PPEKTOB, WU ONEHKAMH ¢ HCIIOJIb30BAHHEM HHCTPY-
MEHTOB.

Tect Xaycmana B maHebHOM KOHTEKCTE BBI3BIBAETCS KOMaHOW xthausman. 8-sa Bepcus
MMaKeTa CINTAEeT 3Ty KOMAH/Y YCTaPEBIIeii, OJHAKO OHA TPOIO/IKaeT paborars. Pazpabor-
9UKH [IPejIarafoT MOJb30BaThCA KOMAH/IOM 001mero nasuadenna hausman. OnenuBanue ¢
UCIOIH30BAHNEM MHCTPYMEHTAJIbHBIX [IePeMEHHBIX IPOU3BOIUTCS KOMAH/I0 Xtivreg.

2T Cwm. obcyzK ienne OBMUX IPUHIMIOB IIOCTPOSHHA STOIO TeCTa, B 0OCY 2K ICHUH OLIEHOK MHCTPYMEHTAIbHBIX
TIepeMEHHbBIX /715 JUHEHHO# perpeccuu, c. 18.
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CunTaercs, 9T0 MOJIE/b CIyYaHBIX H(PDEKTOB IPUMEHNMA, TOTIA, KOIJAa 00bEKTHl B BbI-
OOpKe JICHCTBUTEBbHO ABJISIOTCH CIy4ailHOil BHIOOPKON M3 NeHePaJibHOM COBOKYITHOCTH, YTO
O0OBIYHO BEPHO JIjI XOPOIIO CILTAHUPOBAHHBIX BLIOOPOUHBIX 0bcaesoBanmii. Moaesnb ke huk-
cupoBaHHBIX 3B PeKTOB OOMbINe MOJIXOAUT /s CJIydas, KOIJIa B PACIOPLAZKEHUU UCCTIe0Ba-
TeJIsT UMeeTcd HecIydailHblii Habop o0beKTOB — HampuMmep, Bce 89 permononB Poccuu, mnn
HECKOJIBKO JIeCATKOB cTpaH mupa. VX, mo Bceil BUAMMOCTH, CJIOKHO CUUTATH BBHIOOPKOH U3
Kakoro-mbo pacupejeserus (BO BCSIKOM CIydae, 6e3 Toro, 9To0bl IPUHAMATH MOJEb Me-
Tapacnpeie/IeHnusl XapaKTePUCTUK CTPAH WU PErHOHOB, T. €. CUUTATh, YTO Hab/II0/ICHHbIE
3HAYCHHUS — TOJIBKO OJIHA peasu3allis U3 BCeX BO3MOKHBIX 3HAYEHUil, KOTOpbIE JaHHbIE Xa-
PAKTEPUCTUKA MOLJIM NPUHUMATH B JaHHOE BPEMs B JAHHOM MECTe), a WHIUBUIyaJbHbIE
0COOEHHOCTH MOTYT OBITH JIOCTATOYHO CUIbHBI, UTOOBI OKA3bIBATh BJIUSHUE Ha PE3yIbTATHI
olleHUBaHMSA. B peajbHOCTH, KaK IIPABUJIO, TECT XayCMaHa OTBEPraeT MO/ b CIydailHbIX -
(beKTOB M3-3a KOPPEJUPOBAHRHOCTH OMIMOOK 1 Perpeccopos 22, omnaxo noreps 3¢bPeKTHBHOCTH
IpU OLNECHUBAHUK MOJETU (PUKCUPOBAHHBIX I(PGMEKTOB MOMKET CBECTH Ha HET BCE IMOJIe3HbIe
CBOICTBA IIOCJIEHEN.

B camoMm nevasibHOM cjiydae MCCIe0BATE/ b MOXKET OOHAPYKUTDH cebsi B JIOBYLIKE: KarK-
JIBIH W3 BBINIENTPUBE/IEHHBIX TECTOB OYJET OTBEPTaThCs B MOJB3Y AJbTEPHATHBLI. '1e€cT MHO-
KuTesieit Jlarpanika yTBep;KIaeT, YTo Mojeb 0e3 WHANBUAYAJIbLHBIX 3M@dEeKTOB HeBepHa, 1
cJIeJIyeT OIeHUBATH MOJE/b C YUeTOM MaHeIbHOR cTpyKTyphl. [IpoBoauMblii qaJiee Tect Xay-
CMaHa TOKA3bIBAET, YTO OIEHKA B MOJEIN CIYIaiHbIX 3 )EKTOB cMeleHa, a IPpK OIleHUBAHIT
dukcupoBaHHbIX 3M@EKTOB rUmIoTe3a 0 TOM, YTO JUCHEPCUsS MHIUBUIYAJIbHBIX IDDEKTOB
paBHA HYJIIO, HE MOYKET OBITh OTBEPrHyTa. 1aKoil 3aMKHYTBIH KPYT, CKOpee BCEero, CBHJIE-
TEJILCTBYET O TOM, YTO Crelu(puKanms MOJIeIu He CJAUIIKOM yaadna. Bo3Mmoxkno, Tpebyercs
BKJIIOUUTD €lle KaKHe-TO IepeMeHHbIe JIJIs TOT0, YTOOBI JIydIlle 00 bACHUTD HHIUBHIYATbHBIE
3bdexT (KOTOpbIe, BOSMOYKHO, HEBEJIUKH 0 CPABHEHUIO ¢ OMUOKAME OTIEJIbHBIX HABIIO-
JIEHU#T, HO B COBOKYITHOCTH, C Y4€TOM MHOTOTBICSYHOIO pa3Mepa BbIOOPKH, 3aMETHO BJIMSIOT
Ha Pe3yJIbTaThl ONEHUBAHUSA ), JTHOO JOIYCTHTD, 9T0 KOI(DMUIMEHTH MOIEIN MOIYT BAPbUPO-
BaTbCd MEXKJy ITAHEIAMH, T. €. IepPeiiTh K ONEeHUBAHUIO MOJIETH CIyJalHBIX KOIDDUIEHTOB.

2.7.4 OrpanuveHHbIE 3aBUCUMbIE TIEPEMEHHBIE

BenoMu#M, 9TO OlEHUBAHUE MOJEIeH ¢ OrPAHUIEHHBIMA 3aBHCHMBIMU MEPEMeHHBIME (JIHC-
KPETHBIMU WJIM YPE3aHHBIME) HPOU3BOAUTCH TOJBKO MOCPEACTBOM METOJ MAKCHMAJIBLHOIO
npasaonoaobusd. Hajmduwe B JaHHLIX HaHEJILHON CTPYKTYPbI 3aMETHO YCJIOXKHSIET OIEHU-

BaHUe, IMOCKOJIBKY OTIEJIbHBIE Ha6J'IIO,ILeHI/Iﬂ yYKe He ABJIAI0TCA HEe3aBUCHMbIMH, WU beHKHI/IH

28 D10 — OFHO U3 IPOSBIEHHUH T. H. MPOKIATHS OOJBIINX BEIOOPOK, COIMIACHO KOTOPOMY B BEIGOPKAX
OONMBINAX PAa3MEPOB, K KOTOPHIM OOBIYHO OTHOCATCA TMAHENIBHBIE BBIOOPKH, MPAKTHYECKH JIIOObIE HYJIEBBIE
TUTIOTE3bI OYAYT OTBEPraThCs.
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HPaBIONOI00U yKe He TpeJCTABIMa B BIIE NPOU3BEAEHUs IJIOTHOCTEH JIJIsT OTAEIbHBIX Ha-
osttosiennit. [Ing jimaeitHolt Mojie/in 3TO He ObLIO OOIBIITUM HEJOCTATKOM, TOCKOJIBKY OT/IE/b-
Hble YJIeHBl BXOMWIH IUTUBHO, U TO-TIpEKHEMY (DYHKIIHIO TPABAONOI00NA MOXKHO OBLIO
BBIIIMCATH B IBHOM Bujie. /[yid HeuHEHHBIX 2Ke Mojesieil, K KOTOPBIM OTHOCATCS MOJEIU C
JIMCKPETHBIME 3aBUCUMBIMH IePEMEHHBIMHU, PA3JIEJIUTh OIMHOKU U; U £;; HEBO3MOXKHO.

st moneneil hbukcupoBaHHBIX 3 PEKTOB Majasl JIINHA BEIOOPKK IO BpeMeHu 1’ He 103-
BOJISIET CTPOUTH COCTOSITETbHBIE OIIEHKU U;, & B CUJIY HEJTUHEITHOCTH OKA3BIBAETCS, YTO OIEHKH
[ He SIBJISIFOTCST ACHMIITOTHYECKH HE3aBHCHMbBIMI OT U; (KaK B JTMHEHHOM CJydae) U TOITOMY
TaK2Ke OKa3bIBAIOTCS HECOCTOATE/bHBIMU. OIpejie/IeHHbIe aHAJTUTHYECKHE PEeIIeHUs MOXKHO
HOJIYYUTH TOJBKO B YCJIOBHOM CMBICJIE, T. €. BMECTO BBIBOJOB, MOJIYYaeMbIX HA OCHOBE IIpe-
JIeJIBHBIX PaclpeIe/ennii, MoayJIaloTcs BBIBOIBI, YCJIOBHBIE IpU u;. B Momenn pukcupoBaH-
HBIX 3(PDEKTOB st 3TOI0 HEOOXOAUMMO HANTH JOCTATOYHBIE CTATUCTUKU Ui U;. B Jjiornt-
MO/TIEJTH, TPOUCXOISATIEH W3 IKCIIOHEHITNATBHOTO CeMeiCTBa pacpe/ie/IeHu i, TAKON CTATHCTH-
KOii fIBJIA€TCA Y, Y, U HOTydaeMast MOJeNb IpeICTaBiser coboil aHaIor yCJIOBHOMN JIOTHT-
mozess Makdamaena (2.77), BOSMOXKHO, ¢ HECKOJIBKO HHBIMA 0GO3HAUCHUSIMEI ¥ HECKOJTBbKUMHE
BO3MOXKHBIMH €IMHUYHBIMU 3HAYCHUSIMU 3aBUCUMON nepevennoii. [lanenun, B KOTOpsIX BCe
Yi¢t OMMHAKOBBI, B OIEHNBAHUN HE MCIOIB3YIOTCsI. B MpOoOUT-MOIe/1 JOCTATOTHON CTATHCTUKHI
HAWTH HE yJIaeTCs, TOITOMY TTPOOUT-MOJIENTh C (PUKCUPOBAHHBIMHE 3P heKTaMu He OleHUBAEMA.

B Mozensax co caydaiinbivMu dddpekTaMu u; He HADII0JAeTCd, U MOITOMY (PYHKIIHIO IIPaB-
JION0I00UA HEOOXOIMMO MO HUM ITPOMHTEIPUPOBATD:

n T
InL = Zl IH/H F(a3f +u)" (1 — Faif +u)' =¥ dG(u) (2.102)

rie G(-) — dyukuus pacmnpegenenus u;, a F(-) — DYHKINS pacupesenenus €;, 00 CyTH
MOJIEJIMPYIOIIAs YCJIOBHYIO BEPOATHOCTD Yy = 1. JIjist pentenuns 3a/1a4n MaKCUMHU3AIUU [IPAB-
JOMOA06UsT HANPAMYIO OyJ1eT HeOOXO MO HHTETPUPOBATH MHOIOMEDHBIC COBMECTHBIE IMJIOT-
Hoctu. [Tocse psia BRIKAAIOK (M MTPEANONOKEeH T 0 HOPMAIBHOCTH OMMMOOK %) MHOTOMEPHOE
HHTETPUPOBAHUE MOXKHO CBECTH K OJHOMEPHOMY, a IIPU JIOMOJHHUTEILHOM IIPEINOI0KEHUH O
HOPMAJIBHOCTH €;; MOXKHO HOIYYUTH AHATUTHICCKHIE BHIPasKeHU JId (DYHKIINU ITPABIOIOI0-
Oust, He TPEOYIOIIUE YUCJCHHOTO NHTEIPUPOBAHUS, YTO COCTABILAET 3aMETHOE IPEUMY IECTBO
HPOOUT-MOJEN JJId CIydaiHbIX 3P DHEKTOB.

Komamapr Stata s oneHnBaHUS MAHEILHBIX MOJETEH ¢ OMHAPHBIMHU 3aBUCHMBIMU II€-
peMeHHBIMI — 9TO xtlogit (momyckaiomas Kak caydaiinbie, Tak U (DUKCHPOBAHHBIE -
dexThl) n xtprobit (roabko cayuaiinbie addexTsr). Stata ymeer TakxKe OLeHMBATH Na-
HEJIbHYIO BEpCHUio Mojenn Tobut, etxttobit. B kagecTBe “memreBoii” ajibrepHATUBBI MOXK-
HO TaK2Ke MOnpoboBaTh MOJEN i JUCKPETHON 3aBUCAMON MEPEMEHHOI C yTOYHEHHO

KOBaPUAIMOHHON MaTpurieil orneHok koddduimerTos: BMecTo xtprobit ..., i(id) —

76



probit ..., cluster(id).

2.7.5 lIpoune 3amevdaHus

[lepBoe 3aMedaHne KacaeTcs HAPYIIeHHH YCJIOBUI HA BTOPbIe MOMEHTHI — IeTepOCKeIaCTH-
HOCTH (KAaK WHIUBUIYATBHBIX OIMHOOK U;, TAK U OMIHOOK OTIEJIbHBIX HAOJIIOMEHUN £;4) U aB-
TOKOPPEJIANHNIO OMHO0K ;. EcTecTBeHHO, W TOT, U Apyroi 3hdeKkT BeayT K OnpereeHHOI
norepu 3P@MEKTUBHOCTH OIEHOK U, 9TO CYIIECTBEHHO CTpalliHee, K HEBEPHBIM OIEHKaM KOBa-
PUAIIMOHHON MaTPHIIBI OIEHOK KOIMDAMUIIMEHTOB, T. €. K HEBEPHbIM CTAHIAPTHBIM OIMIHOKAM,
t-CTATHCTHKAM U IIPOYMM TeCTaM Ha 3HAYUMOCTH. 1 Toro, 9Tobbl yaecTh 3TH 3PMEKTH,
MOKHO TIOJTYYUTh KOBAPUAIIMOHHBIE MATPHUIIBI OIIEHOK KOIDDUIIMEHTOB, COCTOATEIbHbIE (PO-
facTHBIE) IPU FEeTEPOCKEIACTHIHOCTH, ABTOKOPPEJISIIUE OHIMOOK U KJIACTEPHONR KOPPEJIsIIIUH.

st 5T0T0 HEOOXOIMMO TPEobpPA30BAThH JaHHBIE KOMAHI0! xtdata ¢ onmusamu re, fe) u be
ISl TIOJTy9eHnsl OTIEHOK MoJiesieli co ciydaitabivu g dextamu (BblYuTanme U3 KazKI0ro
unabmogennss OMHK-cpenuero), momesneit ¢ dbukcnpoBanubiMu 3ddektamu (BEIIUTAHIE
CPEJIHEero MO TPYIIe) W PErpeccuyl MexKIy MaHeIsaMu (3aMeHa cpemHuM mo rpymme). la-
Jlee BMECTO KOMAH/Ibl Xtreg MOXKHO OTJIABaTh KOMAHIY regress, KOTOPasd, B OTIMYNE OT
camoii xtreg, MO3BOJISIET CTPOUTH CKOPPEKTUPOBAHHBIE OIEHKN KOBAPUAIIMOHHBIX MATPHI]
c ommusamu robust u cluster( ... ). Ecrb ToHKOCTH 110 9acTu TOro, KaK OIEHUBAETCS
MTOCTOSIHHBIN 9/IeH B 9TUX MaHEJIbHBIX MOjeasax — cM. [wlhelp xtdata m [XT] xtdata.

Ecan o KoppelsdanuoHHO# CTPYKTYpe OMIMOOK HM3BECTHO AOCTATOYHO MHOIO, TO MOXKHO
CMOJIEJINPOBATH ITY CTPYKTYPY OoJiee sIBHO U NOJIYyIuTh Oosiee 3pdeKkTHBHbIE ONEHKH.

Stata g oneHWBaHUSA MOJe e, MPeIoaralolX CJI0XKHYI0 KOBApPUAIMOHHYIO CTPYKTYPY
OmMOOK €5 MOXKHO BOCIIOJIb30BAThCS KOMaHAON xtgls, a B CeIbMOil BEPCHU TAKeTa —

KOMAH/JI0if Xtregar, OIIEHMBAIOIIEH MOJETb C aBTOKODPPEeJIUpOBaHHBIME ommOKamu. Ilo-
OPaBKU HA TeTePOCKETACTUYIHOCTD JeJaloTcs ommusavu xtgls ..., p(h) (coxparmenne
or panels(heteroskedastic) ; npexnonaraerca Varu; = 0, T. €. HET WHIUBUYAIbHBIX
sddexToB, n Vare;; = 012) um xtgls ..., p(c) (cokpamenne or panels(correlated) ,
npenoaoKenne 00 OTCyTCTBUM MHAMBUAya bHBIX 3bdekTor ocaabaeno). [lonpasku na
aBTOKOPPEJISIINIO MOYKHO TTpon3BecTn onmusimu corr (arl) , ecan KO3 PUITMEHT KOPPEIsi-
MY OJMHAKOB JjIs BCEX TaHe e, mian corr (psarl) , ecam koppeanun pas3naabl. Kpowve
TOrO, CJI0JKHBIE CTPYKTYPBI KOPPE/ISAIIMA MOXKHO 33/1aBaTh KOMaHI0N xtgee (generalized
estimating equations — o000bIleHHbIE ypaBHEHUsI OIEHUBAHUS, SIBJIAIONTNECS TUOPUIOM
06O0IIEHHBIX JIMHEHHBIX YPABHEHWN U TTAHEIbHON CTPYKTYPHI 0muboK ). B wactHocTn, 1e-
pe3 3Ty KOMAHIAY MOXKHO 3a1aBaTh HECTAHIAPTHLIE CTPYKTYPHI OMIMOOK IS MOJEei C
IHUCKPETHBIMI 3aBUCAMBIMHU TE€PEMEHHBIMA.
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Bropoe ob1mee 3aMedanne KacaeTcss MpobdJIeMbl ITPOIMYCKOB B JTaHHBIX. B maneJbHBIX 00-
CJIeJIOBAHUSAX, KAK [PABUJIO, aKTYAJILHO, YTOOb! JAHHbIE ObLIN PElPEe3eHTATUBHBI, UJIH [1PE/I-
CTaBUTEJIbHBI, HE TOJIBKO Ha ,ZLaHHBIfI MOMEHT BpeMeHHU, B KOTOprﬁ IpOBOANTCA O6Cﬂe,ZLOBaHI/Ie
(Iero J0CTATOYHO T OJJHOPA3OBBIX, HEIIOBTOPAIONIUXCs 00CIeI0BAHNI ), HO U YTOOBI MO/IBbI-
OOpKa WHIUBHUI0B, HAOIIOJAIONINXCS ¢ CAMOT0 Hadasia 0o0c/ie10BaHKs, ObLIa pelpe3eHTaTHBHA,
JIJIST COOTBETCTBYIONIEi YacTu HacendeHus. Kak mpaBuio, COXpaHUTb BCeX WHIUBHIOB B BbI-
OOpKe sIBJISIETCS TPY/IHOPeATM3yeMOoit 3a/1a9eii: B BBICOKOKAYEeCTBEHHBIX 00C/I€JOBAHUSIX IO
UH/IUBUJIOB, COXPAHSIONINXCS B BHIOOpKEe Ha mepuo nopsaka 10 jer, cocraBiser B pailoHe
50%. O6caenosanne RLMS (raBa 4) BrmosiHe yaoBIeTBOPsieT 9TOMY CTAHJIAPTY, B OCHOBHOM
U3-3a cUYeT HU3KOH MOOHUIBHOCTH HACEJCHHSI, 38 UCKJIIOYEHHEM CTOJUYHBIX cTpaT MOCKBBI U
Cankt-IleTepOypra, a1 KOTOPHIX OBLTH TPEANPUHATHI CIEIUAJIbHBIE MEePhl BO30OHOBICHHS

BBIOOPKH.

2.7.6 Mogenn co ciaydaitHbIMu Ko3ddunmeHTaMmn
1 CMEMIaHHbIe MOJIEJIN

MoxkHO He ocTaHaBJIMBATHCS HA TOM, 4TOOBI JOIMYCKATh, UYTO BCE Pa3Indms MeXKIy perpec-
CHOHHBIMHU MOJCJIAMHU JJIAd KaKJ0T'0 OTAECJIBHOT'O O6”beKTa CBOIATCA K CﬂyqaﬁHOMy nJjm CI)I/IK—
cupoBaHHOMY 3 dekTy B KoHcTaHTe. Bo-mepBbiX, TaKuX 3(pPHeKTOB MOXKET OBITH HECKOTBKO
(ecyim pedb UJET O MHOIOYPOBHEBOH CTPYKTYpPEe BBIGOPKH — 0BJIACTh, TOPOJ, MPeNpUsITHE,
PabOTHIK); BO-BTOPBIX, Cyudaitibie 3hdeKTs MOTYT 3aTparuBaTh n KO3 GUIMEHTH perpec-
cun. Tlogobuble MOfe I HasbBaOTCs cmewannbmy (mixed models), mOCKOIBKY B HAOIIO1A-

eMoil BeJInYnHe Yy UMEIOTCS KaK (PUKCUPOBAHHBIC, TAK U CJYyJYallHBIE KOMIIOHEHTHI:
y=a"8+u"z (2.103)

e ¢ u — ¢purcupoBanubie 3OEKTH U COOTBETCTBYIONE UM KOIPDUIMEHTBI, U — CJIy-
vaiiable 3GdeKTh (PAa3HBIX YPOBHEIT), 2z — 3JeMeHTHl MATPHIIbI [J1aHA, KaK MPABUJIO, TTOKA-
3bIBalOIUe, Kakue 3eKTh JeCcTBYIOT Ha JaHHOe HAOJIOeHNe, 1 To3ToMy pasHbie 1. Tak,
B OOBIMHOI MOJIEJTM PerpecCud pa3MepPHOCTh U paBHA 1, a B MAaHEJBbHON MOJETN CIyJIaifHOTO
addexTa — 2. Ecau ucnonb3o0BaTh B KAYeCTBE 3IEMEHTOB 2z OOBSICHSIONINE ITepeMeHHbIe, TO
MOZKHO MOJIYYHTb MOJIE/Ib CO CaydailnbiMu Koddgdunuenrtamu. Takue Moje/u MOMyasapHbL B
COIMOJIOTHH, T/Ie OHU HA3BIBAIOTCA MOJEAAMU POCMA, TTOCKOIBKY, KAK TPABIIO, OTHOCATCS K
obcIeTIOBAaHUSAM JieTell U TMOAPOCTKOB.

Stata | Ouenb mommpas (npaBja, U BeCbMa TSKEJI0BECHAs) KOMaHja Stata, mossossionias oue-
HUBATH CMEIIAHBbIE MOJEJU — MO0JIb30BaTenbckoe monosnenune gllamm (Rabe-Hesketh

et. al. 2002). Ona oueHMBaeT CMEMAHHBIE MOJEIM C TOMOUIHIO YHUCJEHHOIO WHTErPU-
poBanus (QJANTUBHBIX KBaAPATyp) Caydaitasix 3ddexTos B hyHKIMM mpasaononoous.

78



[Ipumenenue 3Toii potieIyphl TpeOyeT OMpeIeIeHHOTO MPEICTaBIeHNs KaK 006 000061IeH-
HBIX JIMHEHHBIX MOJEJISAX, TAK U O MHOTOYPOBHEBBIX BhIOOpKax. Kpowme Toro, B Heil uc-
HOJIB3YIOTCS. HEKOTOPbIE HEJOKYMEHTHPOBaHHbBIE (TOUYHEE, yCTapeBlIne) KOMaHIbl Stata.
TeM HE MEHEE, MMEHHO ITOCPEeJACTBOM ITOMN KOMaH/Ibl MOXKHO OII€HHUTH TaKHE€ 5K30TH4Ye-
CKHe MOoaesn, KaK IIOPAAKOBBIE JIOTUT-MOJEJIN JIJId IMaHEeJIbHBIX JaHHBIX, HE IIDEeJCTaBJICH-
HBIE B CIIEKTPe MaHEeJbHBIX KOMaHI Stata. 3ajaHue CTOXaCTUYECKON CTPYKTYPBI MHOTO-
YPOBHEBBIX CJIy4daiHbIX 3PDEKTOB Jenaercss rnocpeacTBoM onmnn gllamm ..., i( ...
) ... . CemeiicTBO pacnpesesenuil 3ajaercs onnueir gllamm ... , family( ... ) ... |
Hanpumep, family(gaussian) nma auHeliHON perpeccuu, family(binomial) mist Mo-
Jejieil JIOTUT, TPOOUT, MY/JTbTUHOMUAJIbHAS W TOPSIKOBAA JIOTHUT-MOJEh, MTOPIIKOBASs
npobut-monens. CemeiicTBo dyHKIM CBA3M 3agaeTcd ommueir gllamm ..., link( ...
) ... , Hanmpuwmpe, link(id) nma auHelinoi# perpeccuu, link(logit), link(probit),
link(mlogit), link(ologit), link(oprobit) juisi cOOTBETCTBYIOIIMX MOJEJIEH C JuC-

KPEeTHOI 3aBUCUMON IepEeMEeHHOI.

2.8 Ilpoune BuaAbI perpecCUOHHBbIX MOJeJei

Briire ynmoMuHatuch TakKue MOJEIH, KaK BPEMEHHbIE Psiibl, poOACTHBIE PErpecCUu, PHIK-
OTIEHKW, MOJENH ¢ OTPAHWYEHHBIMU 3aBHCUMBIMU TepeMeHHBIMU, MaHeIbHble Moje . Pac-
CKaZKeM elle O HeCKOJIbKUX BHJIAX PEerpeCCHOHHBIX MOJIejiell, BCTPeYaloNuXcs B JIMTepaType.

2.8.1 CucreMbl OTHOBPEMEHHBIX ypPaBHEHMIA

[TomobubIe MOMETN OMUCHIBAIOT SIBJICHUSA, B KOTOPHIX HECKOJIHKO MEPEMEHHDBIX ONPeIe/IsIeTCs
OJTHOBPEMEHHO, KaK HEKOTOPOe PABHOBECHE SKOHOMUYECKOH cucTeMbl. THIIHYHBIM ITPIMEPOM
COY gBngercs paBHOBeCHe PBIHOYHBIX CIPOCA U IIPe/IJIOKEHHUS.

[Tpobema oTHOBPEMEHHOCTH TECHO CBS3aHa C Y Ke YIOMHUHABIIEHcs mpodaeMoil cToxa-
CTUYIHOCTH PErpeccopoB. /1esio B TOM, 94TO 3HAOI€HHbIE TIePeMEHHBIE (T. e. IepeMeHHbIe, Olpe-
JiesisieMble B PABHOBECHH; COMYTCTBYIOIIEE NOHSITHE — SK30T€HHBIe, NN 33/ [aHHbIe U3BHE, I1e-
peMeHHbIE) KOPPEJIUPOBAHBI € OMIMOKAME, U TIO9TOMY OIIEHUBAHHE MO METOJLYy HAUMEHBITHX
KBa/IPATOB TPUBOJIUT K CMEIEHHBIM M HECOCTOATEIBHBIM OIleHKaM. B 3aBucuMocTs 0T CTpyK-
TYPbI YPaBHEeHUI, KOIDMUIUEHTH TPU SHIOTEHHBIX MePEMEHHBIX MOTYT OBITh, & MOTYT U He
OBITH UJIEHTH(DUIIHPYEMBI.

Jlist paspertienust npo6JeMbl SHIOTEHHOCTH UCIOAB3YIOTCS JIBYX- W TPEXIIAroBbIil MeTO I
HAUMEHBIIHX KBaapaToB (3SLS).

Stata | U coorBeTcTBYIOmAS KOMaH/Ia HA3LIBAETCS reg3.
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2.8.2 KBaHTUJIbHBIE perpeccun

WNuoraa mpeaMeToM MHTEpPeca MCCIeIoBaTe st MOI'YT ObITh He CpeJTHUEe 3HAYEHUS 3aBUCUMOI
nepeMeHHoil mpu (PUKCUPOBAHHBIX OOBSICHSIONINX, & ONpeIeeHHbIe KBAHTHIN Pacipeaesie-
1307828

Ply < mlz] =p (2.104)

B uccaenosanmax (puHAHCOBOrO PUCKA MHTEPEC MOTYT NPEACTABIATH, K npumepy, 5% niam
10% roukn (p = 0.05 wiu 0.1). Kpome Toro, 3nanue nabopa (yCJIOBHBIX) KBAHTUIICH MO3BOTUT
IOHSATh, MeHseTCs Ji POpMa PACIPe/IETeHUs B 3ABUCUMOCTH OT OObACHAIONIAX T€PEMEHHBIX.
[Ipumepom KBaHTUJIBHON pPerpeccuu sB/isdercs YIIOMUHABIIASACH paHee B KOHTEKCTE pobJem

pobactrHOCTH YCA08HAA Meduana Tpu p = 0.5.

Stata | KsauTuibHble perpeccun peajn30BaHbl B Takere Stata komanmoit qreg. Onuug qreg ... ,
quantile() 3TOif KOMAHIBI TTO3BOJISIET SIBHO YKA3aTh, KBAHTUIH KAKOTO YPOBHS P CIEAYET

HUCCIIE/I0BATD.

MOKHO [OKA3aTh, YTO MeJIMAHHAsI PETPECCUs] ABJISIETC PEllleHHeM 3a/1a4i MUHUMU3AIUH
CYMMBI abCOTIOTHBIX OTKJIOHeHHH (cp. (2.11)):

N

E ly; — ;3] — min (2.105)

i=1

JanHast 3aa49a peIaeTcs CAMILIEKC-METOIOM UK APYTHMU METOJAMHU JIUHEHHOTO TTPOrpaM-

MUPOBaHUSI.

2.8.3 Henapamerpuieckue perpeccun

MeTospl HETApaMeTPUYECKON PErpeccuu ABIIOTCH (hopMaan3aleii THTYUTUBHOTO TIOHSITHS

crylaykuBanus “Ha rias”. Ecam Mbl 6yaemM NpoBOJIUTh Ha TJ1a3 KPUBYIO HA JBYMEPHOM Tpadu-

Ke paccesiHusi, 9TOObI OMUCATH TPUMEPHBIH BUjI 3aBucuMocT E[y|z|, Mbl 6y/1eM yIuThIBATS,

rJie JiexkaT HaOTIOIeHHble 3HAUYeHUs Y BOJIM3U WHTEepecyIomiell HaC TOUKH T, TOBTOPSS XapaK-

TepHbIe MKW W BIAJAMHBI KPUBOIT perpeccuu (cM., Hanpumep, puc. 2.3).
Hemapamerpuueckas oneHka KPpUBOH perpeccuu uMeer BUL:

m(r) =n" Z Wi (2)ys, (2.106)

rjie W,,; — Beca criiaxkuBaHusi, KOTOPbIE 3aBUCAT OT KOHKPETHOH TOYKKU & U YOBIBAIOT 110 Mepe
yAaJleHus oT Hee. B Takoil moCTaHOBKE 334y CrJIa’KUBAHUA MOYKHO HHTEPIPETHPOBATH KaK
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3a4a9y HaXOXKIECHHA OLEHKHN JIOKAJIbHO B3BEIIEHHBIX HAUMEHbIINX KBaIpPaTOB:

n~! Z Wi () (y; — m(x;))? — min (2.107)

OauH U3 METOMIOB, SIBHO UCIOIL3YIOMIANA MHOTOKPATHO MPOTOHSIEMbIE PDErPECCUU JIJIsT JIO-
KabHOTO craakupanus — lowess (locally weighted smoothing) (Fox 1997, Xapmame 1993).

Ero peanmzanusa B makere Stata 8 ocyrmecTsiiena KOMaHI0il lowess (B OpeapIIyIInX Bep-
cusx — ksm ¢ omrueii ksm ... , lowess).

B skoHoMeTpHYECKOil JiuTepaType BapUaHThl HeapaMeTPUYeCKON perpeccuu U3BECTHbBI
110/, HA3BAHMSAMHE JIOKaAbHOI perpeccn (local regression) u “ckonbasmieit” perpeccnu (rolling
regression). B HUX HCIOIB3yeTCs Ta JKe caMasi Ujiest JIOKATBHOTO B3BelTMBAHHUSI.

DopMmannzaius OJJU30CTH 3aKII0IAETCSI BO BBEICHUHU ‘s/Ipa CIUIaXKUBaHUS C OIpeIeIeH-
HO# “mmpunoii okua”. Touku, He nMonaaoIue B sJpo, Oy/yT UMETh HYJIeBOI BeC; TAKUM 00-
pa3oM, BHIMaHWe IPOIEeLyPHl CIUIAYKIBAHNAS OyIeT coCpeIOTOUeH0 BOIN3H TpedyeMoil TOUKH.
[loraTue sapa u ero NpuMeHeHHe B HellapaMeTPHUIecKoil perpeccuu (pOPMATAIYeTCs CJIeTy-

formuM obpasom (Xapre 1993):

Wai(w) = Ko (= 2:)/ fh () (2.108)
fu () =n"" Z Ky, (x — x;) (2.109)
K, (u) _h K (u/hy) (2.110)

/K =1 (2.111)

3mech (2.109) — memapamerpudeckas (si/iepHast) ONEHKA [JIOTHOCTH B JAHHON ToUKe (Ha-
3bIBaeMast Takwke ouenkoli Pozenbaiama-Ilapsena), (2.110) — sapo macmraba h, (mumpnna
KOTOPOIO MOYKET 3aBHCUTH OT 4mcja Habiaogenuit). Hopmanusanus (2.109) rapanrupyer,
9TO CyMMa BecoB paBHa egauuure. [losyuenHast Takum oOpazoM sadephas ovenka QyHKIIHH
perpeccun HOCUT Ha3zBaHue ouenku Hadapas-Bamcona.
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Ectb psag naunbosiee nomyasipHbIX sIepHBIX DYHKIHII:

spo Enaneunnxosa: K (u) = 0.75(1 — u*)I(Ju] < 1) (2.112)
KBapTuueckoe siipo: K(u) = 1—2(1 —u?) I (|u] < 1) (2.113)
pasuoMepuoe sapo: K (u) = %I(\u! <1) (2.114)
tpeyronbuoe saapo: K(u) = (1 — |u|)I(Ju| < 1) (2.115)

1

HOpMaJIbHOe (rayccoBo) kBasusiipo: K (u) = exp[—u?/2)] (2.116)

V2
3aecy [(ycraoBue) — mHAMKATOpHAS (DYHKIHUS, TPUHUMAIONIAA 3HAYCHHE 1, €ClU yCIOBHE
BbINO/IHsIETCs, U (), B IPOTUBHOM CJIy4ae.

Ecu mo OTHOIIEHNIO K TapaMeTPUIecKUM MOJIEISIM BCEra MOT'YT BOZHHKHYTH BOMPOCHL:
“ITouemy nmenHO Takas crenudukanmsa mogean’ [logemy mmerHo Takas ¢gpopma ormrubok?”; To
ecTeCTBEHHBIE BOMPOCHI K HemapaMmerpuieckuM mopenaaMm — “Ilouemy mmenHO Takas dopma
aapa? [loueMy nMeHHO Takas mupuHa OKHA? . ECTh pe3yIbTaThl, MOKA3BIBAIONINE, YTO s/Iep-
Hasl OLEHKA Oy/eT COCTOSITeIbHA HE3aBUCUMO OT BBIOOPA sIpa, OjHaKO aapo KnanednnkoBa
001a1aeT OTIPeIeIeHHBIMI ONITUMAJIBHBIME CBOHCTBAMH B CMBICIE CPEIHEKBAIPATHIECKON
omubku. HTo Ke KacaeTcs BoIOOpA MUPHHBI OKHA h,, TO BBIOOD CJMIITKOM MaJIOTO 3HAYCHUS
OymeT 03HA4YaTh, YTO ONEHKA KPUBOU perpeccuu MpoHIeT depe3 Bce TOUYKH BBIOODKHU, TOT/IA
KAK CJUIIKOM GOJIBIIOE 3HAYEHHE CTUIATUT UCTHHHYIO KPUBYIO CJIUIIKOM CUIBHO (Ipu h — 00,
f(z) — g). Co crarucruveckoii TOYKN 3peHHs, 3a/1a9a 3aKJII0YAETCS B TOM, 9TO0bI COOJIIO-
CTH KOMITPOMUCC MKy JTUCIIepCHeil TOUeUHOH OIEHKH W €€ CMelmeHneM. ACUMITOTHIeCKH
MaKCUMaJIbHas CKOPOCTH CXOAUMOCTHU CPeTHEKBAIPATUIECKON OMUOKI ITPOrHO3a COCTABJIAET
B OHOMepHOM caydae n~ /% (T. e. MenTeHHee, YeM B TapaMeTPHIeCKHX 33/1a4aX), a IIHPHHA

OKHa TIPU 9TOM MpoHopunonatpua n /9.

Hemnapamerpudeckast perpeccust BBITIONHSIETCS KOMaH/I0# kernreg, BXOsIeil B cocTaB
nonosienns STB-30. /lannas koMaHga 1O3BOJIgeT ykKazaThb Tul sgapa (Emanednmkosa
110 YMOTYAHUIO, pABHOMEPHOEe, HOPMAJIbHOE, KBAPTHIECKOe, TPUKBAPTUIECKOE, TPEYTO/Ib-
HOE, KOCHHYCOHIAIbHOE), IINPUHY OKHA, & TAKYKe TOUKH, B KOTOPBIX Oy/JIeT MpOU3BeIeHa
omenka. Henapamerpuieckas OIeHKa TIJIOTHOCTU OCYIIIECTBJISETCA BCTPOEHHON KOMAHIOM
kdensity, KOTOpas U3HAYAIBHO CYIIECTBOBAIa Kak KoMau a STB, a moTom cTaja 9acThbio

oduIMaJIbHOrO JucTpudyrusa Stata.

HawnGosiee cymecTBeHHBIM HETOCTATKOM HEIHApaMeTPHUIECKON perpeccuu SBJIsSeTCs ee Ol-
HoMepHOCTh. OO00IIeHne Ha CIydail MHOIOMEPHOIO BEKTOPa OOBICHSIONIUX TMepeMeHHBIX,
6€3yCJI0BHO, BOBMOXKHO — JOCTATOYHO UCIO/IH30BATH MHOTOMEPHBIE ILJIOTHOCTH, WIN TPOU3-
BEJIEHUST OJHOMEPHBIX SIep — OJHAKO YUCI0 Cocesielt yObIBaeT ¢ POCTOM Pa3MEPHOCTH OYeHb
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OBICTPO (3bDeKT, M3BECTHBIN MO/ HA3BAHUEM “MPOKJIATHE BBICOKOH pasmepHocTH”, dimen-
sionality curse), u OKHO IPUXOJUTCS PACIPOCTPAHITH YyTh JIM HE HA BCIO BBHIOODKY. Kpome
TOrO, B MHOTOMEDHBIX 337]a9aX MEHSIeTCA W CKOPOCTH CXOINMOCTH, IPUYeM, KOHETHO XKe, B
CTOPOHY YXYV/IIICHUS.

Stata | Bo Bcskom ciydae, ylnoMmsiHyTasl Bblllle peajiu3allus aJropuTMa HelnapaMeTrpudecKoi pe-
rpeccrny paccunTaHa Ha €JWHCTBEHHBII perpeccop.

4 6Bl MOpeKOMEeHI0BaJI JIONONHATh ITapaMeTPpUIeCKue OLUEHKH Perpeccuy HelapaMeTpH-
YeCKUMHU B TEAIX ITPOBEPKU TOUYHOCTH TMOArOHKHU. CBeleHHbIe HA OTHOM TpaduKe ITHArpaM-
Ma pacCedHud, NpeJCKa3aHHbIC 3HAYCHUA U HellapaMeTpHu4iYeCKasd OIEHKa IMO3BOJIAT BbIABUTDL
OCHOBHBIE ,Hed)eKTbI perpeccun: HEY4IYTEHHYIO HGJ’II/IHGP‘IHOCTB7 rerepockeJjaCTuYHOCTb U T. II.,
KaK 3TO ¢JIeJIaHO Ha puc. 2.3.
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I'taBa 3

Kparkoe onucanme nmakera Stata

[Iporpamma Stata (StataCorp. 1999, 2001)— 370 yHUBepCAJIbHBIH TAKeT JJisl PeIleHnst
CTaTUCTUYICCKUX 3aJa49 B CaMbIX Pa3HbIX ITPUKJIAAHBIX O6JIaCT$IXZ 9KOHOMUKE, MEeIUIIUHE, 6I/IO—
JIOruu, COIUOJJIOrnHu. BHepBbIe IDaKeT BbIIIEJI Ha PBIHOK IIOJ 9THM Ha3BaHHEM B Ha4aJle 80—X
rr. B ansape 1999 r. 6bl1a BBIDyINEHa ImecTas BepcHd, B Jekabpe 2000 r. — ceapMas ', B
2002 r. mogBuicd BapuaHT mocTtaBku Stata Special Edition, enmHCTBEHHOE OTJIMYHE KOTO-
pOii COCTOUT B BO3MOXKHOCTH 00pabaThIBATh MACCHBBI JAHHBIX OOJMBIIHX pa3Mepon. B 2003
I. BBIILIa BOCbMasi BepcHs Stata, B KOTOPOil IOJHOCTHIO IepeaenaHa rpaduKa, MOBBIIIEHA
MMPpOU3BOJUTE/IBHOCTL B HEJIOM M CAeJIaH DAN APYIuX HOBHICCTB.

OCHOBHBIMH JTOCTOMHCTBAMHU Stata gBISIOTCS:

e GOJIBIION CHEKTD peaTn30BAHHBIX CTATHCTHYECKUX METOJ0B (XOTS W eCTh MeTOJIbI, He
peaJiIm30BaHHbIe TPAKTUYECKN HUKAK, HAIMPUMEp, JUCKPUMUHAHTHBIN aHaan3, 0000-

MIEHHBIH MeTOI MOMEHTOB, U PSiJI JIPYTHX);

0 Jlamnas riaBa HAXOAWTCSA B TepMaHeHTHOH Tepepaborke. OCHOBHOI MaTepuan GbIT TIOATOTOBICH ISt
Bepcnu Stata 6. C Tex mop BBINLIO ABE HOBBIX BEPCHU MAKETA, BECHMA, OTIMIAIONINECST B CTOPOHY PACITHPEHUST
BO3MOXKHOCTEH.

1 DTa Bepcus COXpAHSET COBMECTHMOCTH ¢ IPEIBIIYIIIME BepCHAME Tepe3 KOMAHIY version, OJHAKO
COJIEPKUT W MHOTO HOBBIX W TIPUSTHBIX ocobeHHOCTel. Ha TOM ypOBHE M3JI0XKEeHWs], KOTODbI# ObLT B Ie-
JIOM TIPUHAT B 3TOH OPOIIIOPE, CAMBIE 3aMETHBIE OTIMYAS — TOAIEPKKA OOMee IINHHBIX MMEH MePEMEHHBIX
u nporpaMm (10 32 CUMBOJIOB), yJydllleHHbIE cpeicTBa noucka B urepuer; obbenunenue yHKIMHA OKHA
MOCKA3KYA W BBIBOAA PE3YabTaToB ("KIMKaGenbHOCTH"OKHA Pe3y/IbTATOB) MPU TIOMOIIN BHYTPEHHETO s3bI-
ka SMCL (Stata Markup and Control Language), poxcrsentoro ¢ apyrumu si3bikamu paszmerku (HTML,
SGML); ynyuinennast (HAKOHEI-TO) rpaduKa, B T.49. pa3Hble CTU/IM JUHUH (IIYHKTUPHBIE U T.I1.); HOBBIE CPEJI-
CTBA KJIACTEPHOTO AHAIHM3a; JAThHENIIee yCUIEHAE CPEICTB AHATM3a MAHETbHBIX JTaHHBIX; HAKOHEI, 00mee
YCKOpEeHme PabOThI 38 CYET MCIONIB30BAHUA HOBBIX KOMIUIATOPOB. ONMucaHue HOBBIX BO3MOXKHOCTEH MMEETCA
Ha KOPTIOPATHBHOM cafiTe 1o ajpecy http://www.stata.com/stata7 .
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® BO3MOXKHOCTH T'MOKOl TakeTHOH 06pabOTKM JAHHBIX (T. €. IPOrpaMMUPOBAHUS BCEl
ImocJjie 10BaTeJIbHOCTU KOMaH/d, Ha4duHad OT 3al'PY3KH JaHHBIX B IIaMATb W BIJIOTbH A0
BCEX JleTajiell aHaIn3a). BO3MOKHOCTH HHTEPAKTHBHOIO PEKHMa PabOThI MOJTHOCTHIO
UJEHTHIHB BO3MOXKHOCTAM HAKeTHOH 00pabOTKH;

® OTHOCUTE/JbHASA MPOCTOTA HANUCAHUS COOCTBEHHBIX MPOTPAMMHBIX MOJY/IEi, U, BMeCTe

C TeM, BeCbMa Cephe3HBIN CIMEKTP CPeJICTB MPOTPAMMUPOBAHMNS;

® MOIIHad IoAAEPZKKa KaK CO CTOPOHBI IIPOU3BOJAUTEJIA, TaK U CO CTOPOHBI APYIUX I1OJIb-
3oBaresieil Stata (depe3 WHTEPHETOBCKHI CHHCOK PACCHIIKH); OPPOMHBIH ApXHUB MOJIb-
30BATCJIBCKUX IIPOrPAMM B OTKPBITOM JOCTYIIE;

® BO3MOYKHOCTbH MaKCHUMU3AINK (PYHKIHE MPaBIONoa00us, 3a1aBaeMbIX ITOTb30BATEIEM;

® HaJiIn4dinue COBMECTHUMbIX IIO beHKHI/IOHaJIbeIM BO3MOZKHOCTAM 1 CbOpMaTaM JaHHDbIX

peasmzanuii 115 GonbmHcTBa nomyaspabiX miardopm (Windows, Macintosh, UNIX).

[To moBoay rpadudeckux cpeJcTB MHEHUS MOJbB30BATEIeH PA3HITCS: C OTHON CTOPOHBI, OHU
BIIOJTHE JIOCTATOYHBI JIjI TEKYIIEro rpaduyecKoro aHan3a JaHHbIX U TOJATOTOBKHA HAYYHbBIX
nybsmkanuii (Bce pUCYHKH B 9TO KHHUTe BBINOJHEHB B Stata u nmmoptuposanbl B KTEX),
¢ JpYro#l, HeCPaBHUMBI € T'padUIeCKIMU BO3MOKHOCTIMHU CHEIHATU3NPOBAHHBIX MAKETOB
tuna Harvard Graphics mwim nmpesenTanimonasix nporpaMm tuna PowerPoint.

Huke Oymer mpuBejeHa CBOAKA HamOoTIee BAayKHBIX KOMAHJ TMaKeTa. DTa CBOJKA BPS
JIM CMOXKET 3aMEHUTh W3ydYeHne 5THX (H, eCTeCTBEHHO, JAPYIMX) KOMAH[ [0 PYKOBOACTBAM
OJIK30BATE ST WM XOTsI ObI TI0 BCTPOEHHOIT mojicKaske Stata (Hampumvep, He Bce JeTajn CHH-
TAKCHCA U He BCE OMIUU MOTYT OBITH YIIOMSIHYTHI B JJAHHOM KPAaTKOM BBeeHun ). CKopee, OHa
NOMOXKeT HANTH, KAKUMH KOMAaHJIAMU U JIJIS 9ero cJeayeT BOCIOJb30BATHCS; 0oee TOTHOe
U TOYHOE OIMCAHHE YTUX KOMAHJ MOXKHO HAfiTH BO BCTPOEHHON momornu Stata m B pykKo-
BozcTBax. MHOrHe KOMaHabl Oy/IyT yIIOMSHYTHI JIUIIb HA YPOBHE Ha3BaHUSA (YTO, BIPOUYEM,
JIOCTATOYHO JIJIsA TIONCKA TI0 BCTPOEHHOM TojicKaske Stata). Jumamento nacmoamenvro cose-
MYEMCA 084ademdb U NOABIZOBAMBCA 8CMPOEHHOT Nomousbro Stata no Komardam u demanam
BHYMPEHHE20 YCmPotucmen NaKema.

3.1 JloroBopuThcd: 0003HAYECHUI

Mpl OyzeM MOB30BATHCS CAEAYIONUMU OOO3HAYEHUSAMU, BBIJIEDKAHHBIMH B CTHJIE PYKO-
BogcTB Stata. Tak, command — KOMaHa, KOTOPYIO MOXKHO HAOHPATh IEJIUKOM, a MOXKHO
COKPATUTH JIO TEPBBIX TpeX OYKB (HANpDHMeD, regress MOKHO HANKCATh KaK reg, a MOK-
HO Kak regress). [B KBajpaTHbIX CKOOKax] OyayT yKasaHbl HeoOsi3aTesbHbIE (DpArMEHTHI
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KOMAaH/IbI — HeoOs3aTe/IbHbIe OIMIINK, CIUCKU TepeMeHHBIX U T. . Kypcugsom MBI OyaeM 000-
3HAYATH TO, YTO MOJIH30BATE/H MOJACTABISAET 110 CBOEMY PA3yMEHHIO — HA3BAHHS IIEPEMEeH-
HBIX, YUC/ICHHBIC 3HAYCHUS MAPAMETPOB POTPaAMM H T. . Uepe3 BepTUKAIBHYIO 4YepTy OyyT
ePEUHCIATHC BO3MOXKHbBIe BapuaHThl: [6apuanm 1|sapuarm 2]. Takum obpazom, 3amuch
describe [ nepemennnie | using uma gatina] MoxKeT pa3BopadumBaThCS B CJAEYIONINE Ba-
PUAHTHI:
d
describe
describe x1 x2 x3
d using source
desc using source.dta
DTa KOMaHIa BbIIAET KpaTKoe onucaHue (paitga JaHHBIX B MaMaTH Stata WM Ha JIHCKE.
CcpLikn Ha PYKOBOACTBA Tak:ke odopmiisgiorcs B cruie Stata: [R] kKoMaHma o3nadaer,
9TO 9Ty KOMAHJY MOXKHO HAWTH B 4eTHIPEXTOMHOM cripaBouHuke Komau (Reference); [U] 3
A brief description of Stata — 310 ccplika Ha PykoBoacTBo monb3oBaTeisd, a KMEHHO Ha
riasy 3 B kuure User’s Guide (juis Stata 6) — onucanue Stata B PyKOBOJICTBE HOJB30BATEsI
(To, 9TO MOXKHO mounTaTh O Stata BMecro sroro maparpada); [G] twoway — onmcanue
JIBYMEPHBIX TPpahUKOB B PYKOBOJICTRE 110 TpaduKe.

3.2 OTKpBITh: YCTAaHOBKA M 3amycK Stata

Oo6wranO Stata ycraHaBIMBaeTCs B KaTajor C:/stata, ecim mpu yCTaHOBKe He OBLIO STBHO YKa-
3ano unoe. Vcnonusiemsrii daitn nassiBaercs wstata.exe (Intercooled Stata for Windows)
win wstatase.exe (Special Edition — BapuanT, o Iryaromuiicss BO3MOKHOCTIAME 06pabOTKH
daiiioB n nporpaMm GOIBIIONO pazMepa).

Komanga verinst mnpoBepsieT KOPPEKTHOCTH YCTAHOBKY ITAKETA.

Cam 3TOT MCHOJHSAEMBIH MOJY/Ih BBITIOIHSIET CPABHUTEIBHO HEGONBIIOe YnCI0 (OKOIO
200) 6asoBbix mporeayp. [lomasisiomniee GOTBIIMHCTBO COGCTBEHHO CTATHCTHYECKUX 3314
BBINIOTHSIETCSI BHEITHIMH IIPOrPaAMMaMHi ¢ pacirupenreM .ado, HAXOISIIUMUCI B KATAJI0re
c:/stata/ado u ero mnogkarasorax. dtu ado-ailyibl ¢ HEKOTOPOW CTENEeHbIO YCJIOBHOCTH
MOXKHO pa3feuTh Ha 6azo6ve (oxomo 900), oriazkeHHBIE Pa3pabOTIMKOM U BXOJAIINE B
KOMILIEKT MOCTaBKH Stata, (XOTsi 1 B HUX WHOTJIA HAXOJAT OMMOKH, W Torjga Stata aesa-
er odunuansube obHoBIeHns ado-bailioB); ofuyuaivro pacnpocmparaemoie, BXOISIIINE B
cocTaB ouIMAIbHBIX JIONOJHEeHHH K Stata — Stata Technical Bulletin, cokpamenno STB,
KOTOPBIE PACCHIIAIOTCS MOANUCINKAM U PACHPOCTPAHSIOTCA OeciuraTHO 4depe3 Internet; wu,
HAKOHEIl, NOAL30BAMENCKUE.
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[Ipu 3amycke Stata ycraHaBJIuBaeT psiJi BHYTPEHHHX HMapaMeTpPOB, TAKHX, KaK 00beM BbI-
JIeJISIeMOH TAMSITH, B HEKOTOPBIe apyrue (0 HuxX MozxkHO y3uarh B[R] limits win B mogckaske
help limits). [IpakTuveckn HaBepHSAKA BaM MPHIETCSA MEHSITH CIEAYIONHE YCTAHOBKH:
set memory obzem namamu[k|m]

O0beM maMsaTH, BBIIEISIEMON OmepannorHoil cucremoii m1ist Stata. Yrobsr orBectn 10 me-
rabaiit, HaJ0 HamedaTrarh: set memory 10m. MOXKHO BBIJIEIUTH MAMSITEH TIPU 3aIMyCKe Ia-
pamMeTpoM KOMaHIHON cTpoku: wstata /k 10240. KoauduecTBO mepeMeHHBIX OrDAHUYEHO
2047 (32767 B Stata SE), MakcuMambHOE KOMAUECTBO Hab IIOeHMTI cocTaBgeT okoto 2-107
U [0 CYyTH OTPAHUYEHO TOJBKO BO3MOXKHOCTHIO BBIJEICHUS MAMSITH OTEPAIMOHHON CUCTe-
moit. [lpu BBIZETEHUN KOMMYECTBA TAMATH, TPHUOIMMKAIOIIEHCT K (HU3NIECKOMY 00beMmy
O3Y (mmm Tem 6Gosiee MPEBBINIAIOMIETO ITOT 00beM), Stata HAYMHAET MOJIB30BATHCS BUD-
TyaJabHOM aMsThIo (IIOCTOSIHHO Mepe3arpyzKaeMoil ¢ YKEeCTKOro JMCKa), u pabora MOxKer
3aMEIATHCSI B COTHU Pa3.
set matsize wucso

MakcuMaIbHBI pa3Mep MaTpHIbl, KOTOPYIO Stata cmoxker obpaborars. [lo ymomuannio
ycranasuBaercd 10. Makcumasibhbiilt pazmep — 800. DToT napameTp BJngAeT HA pa3Mep-
HOCTH CTATUCTUYECKUX MOJIeJiell, KOTOpble Stata Oyger B COCTOSHUM OTEHUTH.

Stata moxkeT ObITH 3amyllleHa B nakemHom pPekuMe, B KOTOPOM OHa obpabaTbiBaeT 3a-
JAHHYIO B Ka4eCTBe BXOTHOTO IapaMeTpa MPOrpaMMYy 2, a M0 3aBepIIeHHH BBIIOTHEHHs 3TOil
porpaMMbl — Iepe/aeT yrpaBieHne olepalnoHHoil cucreme (HJIH, MOIPOCTY TOBOPS, CaMO-
mukBuaupyercs). Takoit Bapuant 3amycka 3agaercd (B Windows) kak wstata /b do umaA
atinag ¢ npoepammod.

Brixon m3 Stata ocymiecTBisieTcss KoMaumaoi exit . Ecaum mpu sToM JaHHBIE He OBLIH
coxpaHeHbl, Stata 06 3TOM HAIIOMHUT.

Cwum. Takxke: [U] 5 Starting and stopping Stata, [U] 6 Troubleshooting starting
and stopping Stata

3.3 Ilpuaru, yBuaerhb, mocunTaTh: mHTEepdeiic Stata

Brermnuit B Stata (puc. 3.3) HECKOJIBKO OTJIHYEH OT TOrO, YTO OOBIYHO MOYKHO YBHJIETH B
JIPYTUX CTATHCTHYECKHUX TaKeTax. Buemmnuii acketu3m uHTepdeiica yHac/IeI0BaH OT U100~
run komamHo# crpoku UNIX, u nosb3oBarenio Windows Tpedyercsi HEKOTOPOE IPUBbIKa-
aue. B Stata 8 BO3BMOXKHOCTH yIpaB/IeHHs HAKETOM DU MOMOIIN UCKIIOYATEIbHO “MBITIKHA
3aMETHO PACIIHPEHBI: MOABUIACH CTPYKTYpPa MEHIO /s MOJIYYeHWsT OCHOBHBIX CTATHCTUK,
rpabuKkoB U Pe3yJIbTaTOB aHaau3a. MHe KaxKeTcs, BOPOYEeM, YTO JIJId MOJHOIEHHOI'O OCBOE-
HUS HaKeTa, a B 0COOEHHOCTH — It PA0OTHI ¢ do-haiitoaMu HEOXOAUMO HAaYaTh ¢ POOTHI Ha,

20 mporpammax cM. HuzKe maparpad 3.13.
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KJIABUATYPE.

Stata ucnoabsyer B pabore HECKOJIBKO OKOH: OKHO BBOJa Komang (Stata Command),
OKHO BbIBOZIa pe3ysbraroB (Stata Results), okHo mcropuu, win npeasiaymux Komans (Re-
view), okuo nepemennbix (Variables), okuo nouncka u nomornu (Help), rpadudeckuii sxpan
(Graph), okno daitna-nporokona, nin log-daitna (Log; B 7-it Bepcun ero byHKIUIO BBITOJ-
HsieT okHO Viewer). MOXKHO TakzKe BBI3BATH OKHA IPOCMOTpa JaHHBIX (Stata Browser) mim
pegakTupoBanus JaHHbX (Stata Editor), a Takxke pegakrop nporpamm (Stata Do-file Edi-
tor). TlepekarogaThest MezKIy OKHAME MOXKHO, THIKAsiCh MBIIIKOM B JTF000€ MECTO Ha HYZKHOM
okHe, 1160 yepe3 Menio Windows.

[Ipu BBOIE KOMaHI B okHe Stata Command MOXKHO IMOIB30BATHCS CTAHIAPTHBIMHU CPe/I-
crBamu pejiakTuposanust B Windows (BblIeeHust, CTUpanus, BCTaBKU B 6ydep u u3 6ydepa).
Mokno BbI3bIBaTH npeablayime Komanabl, naxkumas PgUp u PgDn, n penakrtuposars nx
(LITO OYeHb ITOJIE3HO, €CJIN IIPpU BBOJAE KOMAaHIbI 6bI.HI/I JOIIYHIEHbI MEJKUe ollevaTKN, UJan eC-
JIM HAJ0 JT00aBUTH KAKHe-TO ONIMU WM YCJIOBHs K Ipeablayiieii Komane). MOoKHO MeHsITh
KOe-KaK/e YCTaHOBKH Stata B MeHIo Prefs, HanmpuMep, COXpaHUTh TEKYIIUE YCTAHOBKH OKOH
(pasmepsl, nosioxKenue, Lpu@TH).

Cwm. Takzke: [GSW] , T.e. pyxoBoacTBo Getting Started for Windows.

3.4 O0600IINTH: KaK BBHINVIIAAT KOMaHJIbI Stata

Komanasr Stata, Kax mpaBHIO, UMEIOT CICAYIONINNA BHI;
koMaHzma [cnucox nepemennwxr] [if ycaosuel [in duanaszon] [using uma gatisal [[Lee-
call, Lonuuul

CrucoK epeMeHHBIX MOZKeT COCTOSITh U3 OJIHOM TepeMeHHOi (HATIpHUMED, eC/TH HY 2KHO MO~
JYYIUTh CBOJHBIE CTATHCTHKH WJIM IIOCTPOUTH THCTOIPAMMY ), U3 JABYX (pacder Koppessiiuii
WM MOCTPOEHUEe JUAarpaMMbl paccesiausi) n Gosee (perpeccun, rpaduKi €O MHOTUMHE epe-
MEHHBbIMH). YcI0BUg 1f U in BBIIEJSIOT Te HABIIOIEHUS, IS KOTOPBIX HEOOXOUMO IPOBECTH
ananu3 (cM. Huzke maparpad 3.6). Eciu komanga npeanonaraer pabory ¢ daiiiamu (arenue,
00beIMHEHNE U T.11.), TO UMsT (baiiaa, ¢ KOTOPBIM HEOOXOIUMO MTPOBECTH YKA3AHHBIE IeHCTBU,
nepemgaeTcss B KOHCTPYKIuU using. Ecam pasaeiM HaOII0JeHIAM HEOOXOAUMO IPUJIATH Pas-
HbIe Beca, TO JJisl TOT0 UCMONb3YeTCsT KOHCTpYKuus Tuna [weight=ewmpascerue] (cm. help
weights; KBajipaTHble CKOOKM SIBJISIFOTCS SJEMEHTAMHU CHHTAKCHCa U obs3aresbHbl). Hako-
HeIl, JOIOJHUTEIbHBIe MOAUMUKATOPEL U HapaMeTphbl, BIUSIOIINE HA BBIIOJHEHHE KOMAH
Stata wIM BBIBOI pEe3yIbTATOB, & TAKXKe BCE, YTO HE MOMECTHIOCh B YIOMSHYTHIE PAMKH
CHHTAKCHCA, 3AMUCHIBAIOTCS B OMIUH.

EcTh HECKOMBKO MCK/IIOUEHHIT W3 BBINIEYTOMSHYTOTO CHHTAKCHCA, B T.9. KOMAH/IbI, BbI-

HOJIHAIONIME MOBTOPHLIE JeficTBUST — CM. HHUxKe naparpad 3.11.
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Cwm. Takzke: [U] 14 Language syntax

3.5 Y3HaTbh: IOMOIIb

B Windows-Bepun Stata aj1s1 moucka HY2KHOU HHMOPMAIMHE HPOIIE BCEIO BOCIOIbL30BATHCS
meHto Help, B Koropom uMerorcst moaMeHio Search (MOMCK 110 KJIIOYEBBIM CJI0BaM, HAIPHMED,
Durbin Watson statistic) u Stata Command (dbaiian nomomum mo KOHKpeTHO# KoMaH e Stata).
Bupodem, mpakTuuecKu Bce TO ¥Ke caMoe MOXKHO CJe1aTh ¢ KJIaBUATYPhl KOMAaHIaMi search,
help m whelp. CoaepKuMoe BCTPOEHHOM MOJACKA3KH TOTHOCTBIO AYOTUPYETCS B OTKPBITOM
Joctyrne Ha caiite Stata: http://www.stata.com/info/capabilities/ . B Stata 8 caenana komanga
findit, oObeMHSIONIAs IO, eIMHBIM HAYaJI0M BCE BO3MOYKHOCTH MOMCKa Stata (B daiiax
nomornu u B MlHTEpHETE).

Berpoennas momorip Stata ycTpoeHa IMIEPTEKCTOBBIM 00pPa30M: €CJIM MOBECTH MBIIIKY
K (pparMeHnTy TeKCTa, BBLACJIECHHOMY 3€JIEHBIM I[BETOM, TO KypPCOp IPEBPATUTCA B JIAIOMIKY,
a ecIM HasKaTh IMPU 9TOM Ha JIeBYI0 KHOMNKY MBIIMIHK®, TO GyAeT BLIBEJEH COOTBETCTBYIONIMIL
dparmenT noackasku Stata. Ecam 3e1eHbIM IBeTOM moMedeHa CChbLIKa B Internet, To Stata
samycrut BHentHuil 6paysep (MS Internet Explorer, Netscape Navigator). B Stata 7 stm
JIECTBAA MOXKHO BBINTOJIHATD U € Pe3yJIbTaTaMu, BHIBOIUMBIME B OKHO Results.

[ToytHBI# CHUCOK CTAHAAPTHBIX KOMAHI, BXOASIIHX B COCTAB HAYAJIbHONH YCTAHOBKU Sta-
ta, MmoxkHO Hajfitu B Menio Help/Contents (win no komanae help contents). 1Tu KOMAH/IbI
CTPYIIUPOBAHBI IO TEMATHYIECKUM pa3iesam: o0Iee IpeICTaBJIeHne O MAKeTe, CHHTAKCUC
KOMaH/I, paboTa C JaHHLIMU, T'padUKa, CTATUCTUYECKUE CPEJICTBA, MATPUYHBbIE KOMAaHIbI,
nporpaMMHUpOBaHKe, 0COOEHHOCTH paboThl B cpejge Windows.

Bce daitap momoinmn npeacTaBasgioT coboil cuennaabHbIM 00pa3oM oTdhopMaTHpoOBaHHBIE
TexcToBble (hailyibl ¢ pacmmpenueM .hlp?.

B Stata mmerorcsi cobcTBeHHBIE 00yUYalOIIHe CPEJACTBA — MHHH-YDOKH (SBISIONHEC, €
TEXHUIECKOHl TOYKH 3DEHHs, CHelHaJIbHbIM BUJIOM HPOrPaMM), JTOCTYI K KOTOPBIM obecIe-
JuBaeTcs KoMaHaoil tutorial. Onu maloT KpaTKoe BBeJICHHE B MakKeT, B I'pacduyeckue u
TaOJIMYIHBIE CPeJICTBA Stata, 3HAKOMST ¢ TaHHBIMU, OCTABAsIEMBIME BMeCTe co Stata, u cIo-
cobaMu mepeBoga TeKCTOBbIX (aiiyioB B (popmar Stata, a Takzke OCBEIIAIOT Psil, OCHOBHBIX
craTucTrdecknx Komana. K coxanenmnio, B Stata 8 pa3paboTunkn penmmin oTKasaThest (Ge3
00bACHEHUsT TIPUYUH) OT TAKOTO MEXaHU3MA.

3Jlna nepmteit 3Ta KHOMKA, BO3MOXKHO, OYIeT IpaBoil — HMeeTCs B BHILY Ta KHOMKA, HA KOTOPOH JIEIKUT
YKa3aTeIbHBIA TaJiel.

4 B OC Windows TakKe nMeeTcs: (POpMAT IMIEPTEKCTOBOIT MOMOIIM, HECOBMECTHMBIIT ¢ hopMaToM Stata,
nosroMy Kjukanue Ha daitnax nomorwm Stata uz [posonuuka (Explorer) Windows Hu kK uemy He npuBeer.
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Cwm. takke: [U] 8 Stata’s on-line help and search facilities, [U] 9 Stata’s on-line
tutorials and sample datasets.

3.6 OrpaHmYdnTh: yCJIOBHBIE MOAN(PUKATOPBI

Muorue KoMaH bl Stata MO3BOJISIOT OPPAHUYUTH CBOE JeHCTBHE HA OIPe/IeeHHbIe HAbII01e-
Hus. lesaercs 970 ¢ MOMOIIBIO Yyea0s8HuL modupuramopos [if yeaosuel [in duanaszon].
Yenosue, 3agaemoe nojJ if — 3T0 JJOrMYecKoe BhIpazKeHne, B KOTOPOM MOIYT HCIIOJb30BaTh-
cs omepatopsl ornomennit > ("Goabme"), < ("menbme"), >= ("Goabire uin pasao"), <=
("menbie wim pasuo"), == ("papno", IBOHHOI 3HAK HCTIOIB3OBAH JIJIsT TOTO, YTOOBI HE CITy-
Tarh ¢ onepanueit npucoenust), | = win -~ = ("uwe paBuo"); mormueckue oneparun & ("u"), |
("wn"), ! mm T ("He"), ykazaHnue Ha Tekyiee HaOIOeHNE _N W Ha mocjaenHee _N, OObIdHbIe
onepaiyy 1 GYHKIMH, a TAKKe CKOOKH /I YKa3aHUs IPHOPUTETa. in YKa3bIBAET JIHAIIA30H
HaOJIIOJEHUI BUIA Ha4a.A0/ KOHel, Ile B KauecTBe KOHIIA JHANA30HA MOKeT OBITh UCIIOIB30-
BAHO TIOCTIeAHee HabITIOAeHNe, obo3HadaeMoe TaTuicKoil "sn" (1) nnn kak —1.

B Stata 8 umeercs psaj cnenuaabHbBIX 0003HAYEHHI JJIsl HPOIMYIIEHHBIX 3HadeHu i (miss-
ing values): m060e anciao < . < .a < ... < .z (T. e. IPOMYIIEHHBIE 3HAYEHUS MOTYT UMETh
pasHble 3HaYeHHs, 0003HAYAs PA3HBIA CMBIC], KOTOPHIH BKJIAIBIBAETCA B 9TO MOHATHE, WJIN
pasHble MPUYUHBL TPOMYcKa). JI106oe U3 MPOMyIeHHbIX 3HAYeHHH PABHAETCS TLIIOC OECKOHEY-
HOCTH 110 CPABHEHWIO € JPYTUMHU YUC/IaMK. Bce omepaium ¢ mpoIyieHHbIM 3HaYeHHeM Oy 1y T
JaBaTh MPOIYIIEHHOe 3HaueHne (KpoMe JIOTHIeCKUX ornepanuii cpaBHeHus). count if x<.
win count if !'mi(x) BBIJACT KOJIMYECTBO HAOJIONEHUNA, JIIT KOTOPHIX M3BECTHO 3HAYCHUE

MEePEMEHHOU .

3.7 3arpy3urbhb, COXpaHUTb, 00beJNMHUT:

pabota ¢ daiiramn

EcrectBenno, s Toro, 9To0bl TaHHBIE AHAIU3UPOBATH, UX HAJ0 KAK MUHUMYM 3arPy3UTh
B maMsTh. Stata obsagaer M0CTaATOYHO THOKUMHU CPEJACTBAMH BBOJA JAHHBIX W3 TEKCTOBBIX
daiinos (komanapl infile; infix; insheet; cM. Takxke help dictionary u [U] 24 Com-
mands to input data), onnako daiias apyrux dopmaros (Excel, SAS, SPSS, Statistica
U T.I.) HEOOXOAMMO HPEJIBAPUTEIBHO COXPAHMTH B BHJIE TEKCTA (C Pa3/eseHueM JJaHHBIX
3anAThIMU, TabyIAIUAME, WK B (puKcHpoBaHHOM dopmare), OO0 BOCHOIB30BATHCS BHEIII-
HUMY CPeJCTBAMHM JJIsi KOHBEpPTAINK JaHHBIX. B KoMIiekT nmoctaBku Professional Stata Bxo-
JUT upe3Bbrvaiino nonesnag Windows-yrumra StatTransfer ( http://www.stattransfer.com),
HMO3BOJIAIONAsT MPeoOPa30BBIBATH JAHHBIE MEXKIY JBYMs JeCATKAMH PAa3JIHIHBIX (DOPMATOB.
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Jpyras noxozxkas no pyHKIMOHATBHBIM BO3MOXKHOCTsM Tiporpamva — DBMS/COPY. K co-

ZKaJIeHUI0, B TEKCTOBBIX hopMaTax JIOBOJBHO HEIIPOCTO Mepe/iaTh METKA U HPUMEYaHusd, 10-

3TOMY, €CTeCTBEHHO, MPeANOYTUTEHLHEE MOTHh30BATHCH YKA3aHHBIMA MaKeTaMu JIJId IEPEBOIA,

JIAHHBIX U3 OJIHOTO hopMaTa B JPYIOi.

Paboty ¢ yxke umeromumMucsd dafizaMu TaHEBIX hopMaTa Stata MOKHO OCYIIECTBISTh U3

Menmo File, a MOXKHO U ¢ KJTaBHATYPHI.

use umsa @Patina, [clear]
Barpys3urh B maMsTh yKasaHHbI daita. Omnius use ... , clear mokasblBaeT, YTO IPU ITOM
HYKHO YHUYTOXKWUTbH BCE JAHHBIE, HAXOJAIINECS B maM«aTu. Kcau pa3mep orneparuBHO ma-
maru (TouHee, pa3mep CBOOOIHOl mamsTh, ocraromeiica nmocte Windows m nmpoumnx npu-
JIOKEHUiT) HE TO3BO/ISET BTUCHYThH B HEe HEOOXOMUMbIi (hailsr, TO MOKHO BOCIIOIB30BATHCS
BapHaHTOM use nepemennoe using uma gatica [if ycaosuel [in duanason], BEIOpaB
MOn(UKATOPAME TOJHKO T€ MepEeMeHHbIE U /UJIH TOJBKO Te HAOJIIOICHNsT, KOTOPbIe HYKHBI
g paborel. C IMOMOIIBIO0 9TOr0 TPIOKA MOXKHO IIPOBOANTH “depHOBOI’ aHAIN3 g 33034
6osbIIoro 06bema, T.e. 0TpaboTaTh MOCTEI0BATETHHOCTS KOMAH/T HA HEKOTOPOii IO IBBIOOD-
Ke, COXPAHUTL aJrOPUTM PaboThl ¢ janHbiME B Buge do-daiima (cm. maparpad 3.13), a
IOTOM OCTaBUTBHb KOMIIBIOTED Ha BbBIXOJHBIC CUYUTATH BCE TO K€ CaMOe€ 110 I10JIHOM BbI60pKe.

save uma @ating, [replace old]
CoxpaHuTh JaHHBbIE U3 MAMSITH HA JUCK [0 yKaszaHHbiM nMeneM. Omniusi replace ykasbi-
Baer, 910 hailyl HAO MEepPenucarh, eCiu OH CymecTByeT. Ecan mer — He 6ema, ou Oymer
cozman. Ommust 01d Hy»KHa, JIJIsT COXpaHEeHWsT JaHHBIX n3-TIoj] Stata 6 B ¢popmare Stata 4-5
(T.e. mg obMeHa TaHHBIME ¢ OOsIazarenamu Stata 6omee panuux Bepceuii). B Stata 7 omrus
old mo3BoJjisieT 3amucarh Janubie B (popmare Stata 6. B Stata 8 mjsa coxpanenus maHHBIX
B dopmare Stata 7 Ha/0 OTIATH KOMaHIy saveold.

merge CNUCOK KANOYUESHIT Nepemennoir using uma gatisa, [nokeep ]
J1o6aBUTE JaHHBIE M3 YKA3AHHOTO (pailia K JaHHBIM, HAXOJAAIINMCS B TaMaTr. Heobxomam-
Ma JITsT TIOTIOJTHEHNS JTaHHBIX “BIIAPH’, T. €. /I jJo0aBiaeHust nepemennvir. Heobxommmo,
4T06bl B 060ux (aitnax (KoTopble Ha xkaproue Stata nasbiaiorca master data u using da-
ta) UMENUCh KAI0UEEbIE NEPEMEHHDIE , T. €. TIEPEMEHHBIE, OJHO3HATHO WICHTH(MDUIMPYIOIINe
HabJIIO/IeHN s, a TaKKe 9T00bI (haii/ibl OBLIN OTCOPTUPOBAHBI IO STUM TePeMeHHbIM, CM. [R]
sort u muke kKoMmaHay sort. HekoTophie m3 9TuX OrpaHWYEHUl TPEOIOIEBAIOTCST KOMAaH-
noit mmerge (Wessie 1999), koTopyio HEOOXOJMMO yCTAHABIMBATEH JOMOIHUTETHLHO (CM.
pazzen 3.17). Onnus nokeep yKa3blBaeT, ITO He HAO J00AB/IATH HAOJIOEHNs, KOTOPBIE
BCTPEYAIOTCA TOMBKO B using data.

append using wuma dadina
JlobaBuTh maHHBIE U3 YKA3aHHOTO (daitia 6 dauny, T. €. 100ABUTH HOBbIE HAOJIIOIEHUSI.

Cwm. makzxke: [U] 25 Commands for combining data
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3.8 JlobaBurh, BHIOPOCUTH, IIEPENMEHOBATD:

paboTa ¢ JaHHBIMUI

B Stata mmeercst HeCKOIBKO TUIOB JaHHBIX. [lepBbIit YpoBeHb pasieseHus — 3TO JaHHDbIE
CTPOKOBBIE M YHCJIOBBIE. HHCJIOBBIE JEIATCS B CBOIO odepenpb Ha nesbie (byte, int u long,
B TIOpsiZiKe Bo3pacTanusi emkoctu (opmara) u geiicreurenbubie (float u double), a Bayrpn
KayKJIOTO KJIacCa €CTh Pas3/jindus B TOYHOCTH mnpejcraienusi; cMm. [U] data types, help
datatypes. [lonp3oBaTenn, ckopee Bcero, Oy/eT B KaKOH-TO MOMEHT HENPHATHO YIWBJIEH,
OTKPBIB UTO-HUOYIb BPOIE

g xx = sqrt(2)

di xx*xX
1.9999999
[TonobHass HegOCTATOUHAS TOYHOCTH ITPOUCXOIUT OT UCHOIb30BaHUs JaHHBIX Tuia float,

MCITOJIb3YEMOr0 110 yMo9anuio. Bo3aMoxkHO, nMeeT OOIbIIHIE CMBICT UCIOJIH30BATH 110 yMOJI-

ganuio dhopmar double (410 MOKHO ycTaHOBHTH KOMaHI0l set type double).

generate [mun] wuma nepemennot = ewpascenue [if ycaosuel [in  Jduanason]
Cozgarh HOBYIO IIEPEMEHHYI0, BO3MOXKHO, YKA3aHHOI'O THIIA, U IPUCBOUTD €if 3HAYEHIe BbI-
paxenus. VMg nepemeHHol B 11ecToil Bepcun Stata MoxkeT ObITH JJIMHOM /0 BOCBMU CHM-
BOJIOB, a B CeJIbMOiT — 32, BK/IIOYATh B €e0s1 OYKBbI (BePXHUIl U HUKHUI PETUCTD pa3inda-
10TCs), TUPBI WK 3HAK MOTYEPKUBAHUS, W JOJKHO HAYHHATLCSA ¢ OYKBBI. B 6wvipasicerue
MOTYT BXOIWUTH UUCJIA, TEepeMeHHble, (PUrypupoBaTh apudMeTuIecKne omepaiun, (pyHK-
nuu (MaTeMaTuIecKue, CTaTuCTUYECKUe, CTPOKOBBIE U 1. ), JIOTUYECKUE yCI0BUst (KOTOPBIE
BBIUUCAAIOTCH KaK 1 — mctuna u () — J102kb) u nponyniennbie 3uadenus. O6 ycaoBusx u
JIMara30Hax TOBOPHUTCs HUKe, B pasmene 3.6. Komanga g byte nonmissx=x<. cO37aCT HO-
BYIO TIEPEMEHHYIO Nnonmiss tuna byte (T.e. HAMMEHBIIETO BO3ZMOKHOTO pa3Mepa), KOTopast
Oyzer pasHa 1, ecin mepeMeHHast T UMeeT KOHEeUHOe 3HaueHne, u (), ecin £ He onpeIesieHa.
Komanma g r = invnorm(uniform()) co3gacT BeKTOD CIyYalHBIX BEJIUYHH, HE3ABUCHMO
u oxuHakoBo pacmpeaenenubix mo N (0, 1). Cu. rakxe [U] 14 Language syntax, [U] 15
Data, [16] Functions and expressions.

egen [ mun] uma nepemennot = egen-gpynxyua (evpascenue) [if ycaosue] [in duanason],
[by (udenmuguramop 2pynnu.)]
BOﬂee MOIITHaA (byHKI_H/IH AJId CO3AaHNsA HOBBIX ITEPEMEHHBIX, TTIO3BOJIAIOIIAA PACCINTHIBATH
CpellHre, MeIUaHbl, MUHUMYMbI, MAKCUMYMbI, CyMMbl 3HAYEHUI U T. 1. IO BCEH BBIOOP-
K€ WJIU TI0 TPYIIaM, 33/[aBaeMbIM TepeMeHHbIMu-uneaTudukropamu. [1oapobubiit cnimcok
MoJI/IEPKMBAEMBIX (DYHKIWMH 1 craTncTuk nmeercs B [R] egen miam help egen.

xi cneyuasvnvie 8UPAHCEHUA

xi: womanda Stata co cneyuasbHOIMU GOIPAICEHUAMUY
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recode

[TosBosisier co3marh HaGOp OunapHbIX (0/1) MEpEeMEHHBIX U3 KATErOPUIAHON, WM BBIMTOJI-
HUTH YKA33aHHYI0 KOMAaHY, BKJIOUNB B CIIMCOK TEPEMEHHBIX CO3JaBaeMblil Ha XOmy HAOOD
bunapHbix nepementbix. OHa U3 KaTeropuii bepercs Kak 6a3o0Bast, u J1jisl Hee OUHAPHAS T1e-
PEMEHHAs HE CO3/IA€TCs, T.e. KOPPEKTHO OTpadaThiBaeTcs npobjeMa CTaTUCTUYeCKOl CBSA31
MEXK Iy TOJIy9aeMbIMu OMHAPHBIME 1epeMeHHbIMU. CreruaibHble BRIDAXKEHUsT UMEIOT B/
i.xamezoputinas nepemennas, i.Kamezopuilinas nepemennas *¥i . Kamezopuiinas nepemen-
HAA MW 1.KaMme20pulinas NepemMenas *HENPEPHIBHAA NePEMEHHAA .

N3menser 3HavMeHns MepeMeHHON. AKTYaIbHO /I MEePEKOIUPOBKU 3HAUEHUN KaTeropwuii-
HO# IepeMeHHOU MU AJId COeIMHEHNs HECKOJIbKUX KaTeropuil B OJHY.

replace uma nepemennoti=eupasicenue [if ycaosue]l [in  Juanason]

3aMeHUTH 3HAYUEHUS YKe CYIIEeCTBYIOIIEH TepeMeHHOM’.

rename ums nepemeHHm'Z HOoB0€E UMA

IlepenmenoBars nepeMeHHYIO.

drop if ycaosue | in duanaszon

Vnanuts HAOIIONEHNS, YIOBIETBOPSIONINE YKA3AHHBIM YCIOBUSIM.

drop nepemertvle

VnanuTh yKa3aHHbIe TeEpEMEHHBIE.

list [nepemennvie] [if ycaosue] [in duanason]

BoiBecTr 3HAUEHUS YKA3aHHBIX MEPEMEHHBIX (€CTH HE YKA3aHO HUYEro, TO BCEX) s Ha-
OJTEO/IEH I, YIOBIETBOPSIIONINX YKA3AHHBIM YCIOBUSM (€M HUKAKUX YCJIOBUiT HE YKa3aHO,
TO BBIBECTH BCE HAOIOIEHNST).

edit [nepemennwvie]l [if ycaosuel [in duanason]

Bpyunyio pemakTupoBaTh YKa3aHHBIE IIEPEMEHHBbIE JIJIsi YKA3aHHBIX HabJIoeHuit. Stata
[PEIOCTABISET JIjid DTON MU YTO-TO BPOJIEe TPUMUTUBHBIX JIEKTPOHHBIX Tabswmi. Uc-
MOJIb30BATH TTOMO0OHBIN PEXKUM [I/1si BHECEHUSI M3MEHEHWI B JTAHHBIE HE PEKOMEHIYeTCsS B

Tesrdax obecrieueHmst BOCITPpON3BOANMOCTU PE3YJIHTATOB.

browse [ nepemennwe] [if ycaosue]l [in duanason]

aorder

[IpocMmoTpers 3HAMEHNS YKA3aHHBIX TEPEMEHHBIX [1/Is1 YKa3aHHBIX Hab/romenuii. To ke, 4To
u edit, TOIBKO U3MEHATH HUYUErO HeJb34.

OrcopTupoBaThH TIEpEMeHHbBIE TI0 aThABUTY.

SOTt nepemenHvle

gsort +|- nepemennas ...

OTCOpTI/IpOBaTb JaHHBIE TI0 YKA3aHHBIM IEPEMEHHBIM.

compress [ mepememnnbie]

reshape

[TpusecTn mepemennbie (€CM HE yKA3aHO, KAKHME, TO BCE) K MUHUMAJIBLHO BO3MOKHOMY THITY

6e3 oTepu TOYHOCTH, CHUKAS TEM CAMBIM 00'beM MaMsTU, HEOOXOUMBIH I UX XPAHEHUS.

JocTtaTouno npofBUHYTAs KOMaH/a, HEOOX0IUMast JI/isi M3MEHEeHUs TPEeCTaBIeHUs TPYII-
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MUPOBAHHBIX JIAHHBIX — HAaIpuUMep, maHe bHbIX. OHA TEPeBOIUT JaHHBIE MEXKIY “JTUH-
ueiM” (long) dopmaTom, B KOTOPOM Ha KarK/blii 0OBEKT MAHETH MMEETCs] HECKOIBKO Ha-
6/110/1eHuii, COOTBETCTBYIOIIMX PA3HbIM MOMEHTaM BpeMmenu (MHOro HabsiojeHuii, oTK/ia-
JIBIBAEMBIX “B JIJIMHY — MaJIO MEPEMEHHBIX, OTK/Ia/IbIBAEMbIX “B mmpuny”), 1 B “mmpokum’
dopmarom (Mano HabMOAEHNIT — MHOrO MEPEMEHHBIX), B KOTOPOM HAOJIIOIE€HNsT COOTBET-
CTBYIOT O6'I)eKTaM7 a JaHHBIE 3allMCaHbl B BUAE TIEPEMEHHBIX, Ha3bIBaHNA KOTOPBHIX 3aKaH-
anpatorca Ha “‘mary”’. Tak, daitnr ¢ mepemenasiMu tncomed6, income97, income98 — 1o
JlaHHble B “mmupokoM” dropmate, a paiisi ¢ IepeMeHHbIMU ncome, year, TIe year IPUHuMa-
er 3uadenus 96, 97, 98 — sro nannble B “amuauOM” dopmare. IlanenpHbie KoManabl Stata,
umerorne npeduKkc xt, a TaKxKe KoMaHJa clogit paboTaioT ¢ TaHHBIMU B “IIUHHOM (hOp-
Mare.

describe [ nepemenmvie | using uma gatisal, [short]

label

BoiBecru onucanue JaHHBIX U IEPEMEHHbIX: (bopMaT, METKU U T. II. DTa KOMaH/a [10Ka3bl-
BAeT TaK:Ke KOJIMIECTBO HAOIOMEHUN W MEePEMEHHBIX, N3MEHSIINCh JIM JaHHbIE C MOMEHTa
MOCTEIHET0 COXPAHEHWs, TT0 KAKWUM TePeMeHHBIM OTCOPTUPOBAHBI Habiogenns. MoKHO
yKaz3aTh (ail/i, HAXOMAMINNICT Ha YKECTKOM JIFCKE.

[Ipunucars METKY K JIAHHBIM UJIU IEPEMEHHBIM. label variable umsa nepemennot "mexcm
CO37aeT METKY IepeMeHHOH, KOTOpad BBIBOJUTCI KOMaH/I0ii describe u BuHA B OKHE Iie-
pemMeHHBIX. MOXKHO TakkKe 3a7aTh MeTKY 1ist (baiiia qaHHbix label data (mrdopmarimst
o0 daiise TaHHBIX XPAHUTCSA B COMMPOBOXKAIONIEM ero 00bekTe _dta). DT1a MeTKa Oy/IeT BbI-
BOJNTHCS TIpU UCTOJHeHNN use u describe. MoKHO TakKe 33JaTh METKU /I OTAETHHBIX
BHAYEHNI IUCKPETHOH mepeMenHoil uepe3 label define m label values. IIpmsaarom xo-
pomero CTujid pa6OTI>I C JaHHBIMHU ABJIACTCA NPUAAHNE METOK CO3JaBaeMbIM IIEPEMEHHBIM:

rocJsie Jiro0oi KoMaH bl generate min egen JoJjxKHO nru label variable.

notes [_dta | nepemennasl : " mexcm"

lookfor

clear

Eme onna BapmanT co3manmst mpuMmevannii o (aitie wan mepeMeHHbIX. Keam komammoi
label BCceM JAaHHBIM B ILI€JIOM WJIM OTAEJbHON IIEPEMEHHOU MOXKHO IIPUIINCATHL TOJIBKO O/I-
HY MeTKYy OTPAHMYEHHON JJIMHBI, TO Notes MMO3BOJISET MPUIHCATH K KarKI0i IIepeMeHHOM
min K _dta Ipom3BOJIBHOE YNCI0 METOK IIPOM3BOILHON MINHBL. [IpuMedanns ymoOHBI 1
BHeceHUsT KoMMeHTapueB Tuna: “Pazobparbcsa ¢ sroit mepemennoit”; “/lanubie 3a 1994 .
ceepensr’; “@aitn mogyden mporpammoit households.do” u T.m.

mexcm

MIU,QT yKaSa,HHbeI TEKCT B HA3BAHUAX U METKaX MMEPEMEHHDbIX.

OuncTuTh TaMAThH, BHITPY3UB BCE JAHHBIE, METKH, POTPAMMBI, MAKPOCHI.
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3.9 OueHuTb: OCHOBHbBIE CTATUCTHUYECKNE
CpeacTBa

summarize nepemennvie [if ycaosue]l [in  duanason], [detail ]
CBojika OmMUCATENHHBIX CTATHUCTUK, TAKUX, KAK KOJUYECTBO HAOJIIOJEHUil, Cpe/iHee, CTaH-
JIapTHOE OTKJIOHEeHWe, MakcuMmywm, MuHuMyM. Onnus detail MO3BOJISIET BHIBECTU TAKIKE
XapaKTEePpHbIEe KBaAaHTUJIN, HECKOJIBKO CaMbIX 6OJIbH_II/IX 1 CaMbIX MaJlIeHbKHX 3HAY€HU U KO-
>hPUIMEHTH ACMMMETPUH 1 3KCIecca. [Ipodre KOMaHIbI, ONMUCHIBAONINE JaHHBIE B KOM-
nakTHOM Bujie — 1v; codebook u inspect. [ljig AucKpeTHBIX IEPEMEHHBIX, IPUHUMAIOIIIX
HEOOJIBITIOE YNC/I0 3HAYEHUI, Oy IyT 1T0Ie3HbI KOMaH bl Taly isiiiun tabulate nyn table —
CM. HUXKE.

correlate nepemennvie [if ycaosue]l [in  duanason], [covariance ]
BriBoguT marpuily Koppessdiuii MexXJy MepeMeHHbIMU B yKa3aHHOM juamna3one. Omius
covariance yKa3bIBaeT, YTO HAJIO BHIBECTU KOBAPHUAIMOHHYIO MATPHUILy. MaTpUIlbl BHIYUC-
JISTIOTCSI TI0 T€M HADJTIOIEHUsIM, J7IsT KOTOPBIX MMEIOTCS 3HAYEHUST 6Cer YKA3AHHBIX TIepeMeH-
HBIX. [1J11 TOTO, 9TOOBI COXPAHUTH TOTYIEHHYI0 MATPUILY, HAIO BOCIOIB30BATHCS KOMAHIOM
mat accum C HEKOTOPbIMU JOIIOHUTE/IbHBIMU MAHUITYJIAIIUAMMU.

pwcorr nepemenmvie [if ycaosuel [in duanason], sig obs
BriBoguT marpuiy nonaproir KOpPpeJdnuii, T. €. KOPPEJIslinii, PACCANTAHHBIX 110 HADJIIO-
AJCHUAM, B KOTOPBIX 3HAYCHUA COOTBETCTBYIOINUX NMEPEMEHHBIX MOIMaPHO HE MPOITYIIIEHDI.
Onnust sig BBIBOAMT YPOBEHb 3HAYMMOCTH KOppeasunu (B TPEINONI0KEHNN COBMECTHO
HOPMAJIbHOCTH), & ObS — KOJMYeCTBO HAOJIIOICHMIA.

tabulate nepemernwvie u table nepemenrvie
[TocTpoenue pazjuyaHbIX TAOJIUI, COAEPKANINX ATPETMPOBAHHYI0 MH(MOPMAIUIO TI0 Mepe-
MeHHBIM. [lo/1/1epKUBAIOTCS METKU TIEpEMEHHBIX U OT/AENbHBIX 3HAUeHuil. BBegenne B atu
KOMaHJIbI JaeTCs YPOKOM tutorial tables. Cwm. takxke [U] 28 Commands for dealing
with categorical variables

regress 3a6UCUMAA NEPEMEHHAR 00Backatowue nepemennvie [1f ycaosuel [in duanaszon], robust
noconst cluster( epynnosas nepemennas )
OuenuBanue JUHERHON perpeccuu 3aBUCUMOIl IepeMeHHOoll Ha 00bacHsomue. BuiBogsarcs
OCHOBHBIE Pe3y/IbTAThI OMEHUBAHUS: KOJUIECTBO HAOJIIOIEHUI, TabJINIa TUCIIEPCUOHHOTO
amanam3a, craructuku F, R?, Rgdj, a TakKe TabJjIuIa OleHOK K03(pUIinenTos, CTanapr-
HBIX OTKJIOHEHU OI€HOK, {-CTATUCTUK /st TuroTe3bl O = 0 U JJ0BEPUTE/IHHBIX HHTEPBAJIOB
(cm. c. 49 ¢ mpumepom perpeccun). Oniusg robust 3a7aer OIEHKY KOBAPUAIIMOHHOM MaTPH-
1B OTIEHOK K03 dutmenTos B hopme Yaiita (2.29), yIUTHIBAIONIEH TeTEPOCKETACTHIHOCTD.
Ommust cluster yKa3blBaeT, UTO KOBAPUAIMOHHAS MATPUIA JOIKHA YIUTHIBATH TPYIIHU-
poBKYy Hab/oneHul (Kak B KJACTEPHBIX BLIOOPOUHBIX 0OC/aegoBanusx). Onuus noconst
YKa3bIBAET, YTO B MOJIE/Ib, OLEHMBAMYIO Stata, He cejyer BK/IIOYATh KOHCTAHTY (Kak 3TO
JIeJIAeTCs 110 yMorganuio). Tlocie KoMaH bl Tegress MOYKHO MO/Iy9aTh NPOTHO3HBIE 3HATE-
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HU$, OCTATKHN W CTPOUTDH AMATHOCTUYIECKNE TTepeMeHHble KOMaH0M predict Wam mpoBOAUTD
JUATHOCTUKY PErpeccui, He IPOTOHSIST PErPECCHIo 3aH0BO. BBeieHNe B 3Ty KOMAHIY TIPeIo-
CTaBJIAeTCA yPOKOM tutorial regress.

KoManibl ONeHUBAHUS CTATHCTHYCCKUX Mojesaeil B Stata mmeroT muoro oburero. B gacr-
HOCTW, TOCJIe BCEX TAKUX KOMAHJ MOYKHO OTJaBaTh KOMaHay predict, koTopas Oyjer cTpo-
UTh 3HAUEHHUS TeX WA MHBIX BEIPAKEHHH, CBI3aHHBIX C PE3Y/JIBTATAME OIIEHUBAHUSI; IOy YaTh
MATPUIIBI CAMUX OIEHOK Tapamerpos (Marpuia-crontern e (b)) n UX KOBAPHANUOHHYIO MaT-
puty (e (V) ); crpouth TecTbl Ha JuHelHble (test) u HeauHelHble (testnl, ¢ HCIOAB30BAHTEM
JIeJIbTa-MeTo/[a, [T IOy IeHHs KOBADHAIMOHHOH MATPUIIBI HEJTHHEITHBIX (QDYHKII OIeHOK )
KOMOMHAIIIA ITapaMeTpoB, U T.J. MOKHO BBIBECTH pPe3y/IbTATHI OIeHUBAHMS, HE ITOKA3AHHBIE
B OCHOBHOM OJIOKEe BBIBOJIA, KOMaH/I0l estimates list (B Stata 8 — ereturn list ). Or-
JebHbIe KOAhMUIUEHTH MOYKHO MOIyYaTh B BUIe _b[uma nepemennoti], a ux cTaHIapTHHIE
ommbku — _se[uma nepemennodi]. Crnenuduka KOMaHI, ONEHIBAOIIAX MapaMeTPHIECKHE
MOJIETN, ONMUCAaHa B pa3aenax help est u help postest BcTpoeHHOIt moAcKa3ku Stata.

B makere Stata mmeercd mupodaiiminii CIeKTp CTATUCTHYECKHX KOMAH]I, BaXKHBIX JIJId
3KOHOMETPHUYECKOro aHaIn3a’:

® perpeccrsi ¢ HHCTPYMEHTAJIHHBIMU TTepEMEHHBIMU ivreg, pobacTHas perpeccusi rreg,
OJJHOBPeMeHHble yYpaBHeHus reg3, nejauneiinplit MHK nl;

e MOJei BpeMeHHBIX psiio (help time): Mozjesm aBTOPErpeccuu €O CKOIB3SIIM CPe/l-
HUM arima; aBTOKOPPEIAlMA aC W YaCTHBIE aBTOKOPPEJAIUH pac; MOJIEJIN C YCJIOB-
HOH TeTepoCcKeJaCcTHIHOCTbIO arch; perpeccust ¢ KopapuanuoHHoii marpuneit Hbion-
Becra (2.31) newey; mpoBepKa TUIIOTE3 O € JTUHAYHBIX KOPHSAX BPeMEHHOTO psiia dfuller;
pperron;

e 00OOIIeHHbIE JITHEHHBIE Moje T (glm);
® CpeJICTBA JINCIIEPCHOHHOIO aHa u3a ( anova; oneway; loneway),
e cpezcTBa (haKTOPHOrO AHAIM3A M aHAIN3A IJIABHBIX KOMIOHEHT ( pca; factor);

e CpeJIcTBa aHaIM3a TabJIMI| COMpsizKeHHOCTH (Gosiee MOAPOGHbIe OMIUN KOMaH) table;
tabulate; epitab);

® CpeJICTBA aHAIM3A MAHETBHBIX Mojiesiel (KoMaH bl ¢ mpeduKcoM Xt, HApuMep, xtreg,
re u xtreg, fe — perpeccun co ciydailHbIME U (DUKCHPOBAHHBIMU HAHEJbHBIME (-
dekTamm; xtgls — perpeccun ¢ KOppeJHPOBAHHBIMA OCTaTKaMi; xtlogit m xtprobit —
naHeJibHbIE perpeccun ¢ OMHApPHOW 3aBucuMoOil nepevennoit. [logpodbHocTH cM. pas-
jeq 2.7; help xt, a takxke [U] 29.13 Panel-data models);

5 TlompoBHOCTH CM. help wassaHue KOMGHOVL.
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® CpeJCTBa aHAJIN3a, JAHHBIX THIA IIUTEILHOCTEH, HIM BpeMeHH YKU3HH, W BpeMeHU
oTkaza (survival time; komanpl ¢ npedukcom st; cm. help st, a takxke [U] 29.14
Survival-time (failure time) models);

e CpeJCTBA aHaM3a CTparndUIUMPOBAHHBIX 00CIe0Banuil (survey; KoMaHbl ¢ npeduk-
coM svy; cMm. help svy, a takxke [U] 30 Overview of survey estimation);

e CpeJICTBa aHAIM3a MOJeneil ¢ GuHapHOil 3aBucuMoii mepemenuoii (logit; logistic;
1fit; probit; dprobit — npenenbabie 3hdEKTH B IPOOHT-MOIEN );

® TeCThl HA PABEHCTBO cpeqHux (ttest), mucmepcuii (sdtest) w Mejuan (paHTOBbIE U
3HAKOBbIE TeCThl signrank; signtest; ranksum; kwallis);

e DPaHroBbIe KOppessiuu (spearman; ktau);

® BO3MOXKHOCTbH MaKcuMusanuu GpyHKIUA 1paBIono 00us, 3alpOrpaMMAPOBAHHBIX [OJIb-
soBaresiem (ml);

B Stata 7 — mcuepubBaroONMii HAOOP CPEACTB KJIACTEPHOTO aHajan3a cluster;
® 1 MHOr0Oe, MHOTO€ JIPYTOe.

[lonnas crapgapTHas IOCTaBKa makeTa Stata HacuuThiBaeT oKoa0 500 KOMaHI I KO-
HEYHOT'O TI0JIH30BaTe sl (IUII0C GOJIBIIOE YHCI0 BHY TPEHHUX HJIH HPOIPAMMECTCKHX MOJLYJI€i).
[TpuMepHO CTOMBKO ¥Ke COAepKUTCS B obunnanbubix nononHenusx (STB), u eme okosno mo-
JAyThicsan KoMau (o cocrogamio Ha KoHer 2000 I.) HAXOAUTCSA B UHTEPHETOBCKOM apXUBe

SSC-IDEAS (cm. pazmer 3.16).

3.10 Ilocuutath: pyHKIIUU

B makere Stata peaJn30BaHO JOBOJBLHO OOJIBIIOE YUCIO PA3IUIHBIX (DYHKIHH: MaTeMaTH-
deckux (orapudMbl, TPUTOHOMETpUUYECKUe (DYHKIMU, MOJYJIb, KOPDEHb U T. 1I.); CTATHCTH-
deckne (IIOTHOCTH W (DYHKIMH DACHPEIeTeHNs, TeHePATOP TICeBIOCTyIailHbIX qucesa or 0

2126 232 paA3IHYHBIMT 3HAYEHTAMH U C

g0 1 uniform() mo meromy KISS (¢ mepmomom =
BO3MOKHOCTBIO HMHUIUAJIAZANNN I0Ib30BaTEIeM [IJIsT BOCIPOU3BOINMOCTH BBIUUCIUTEIbHBIX
9KCIEPUMEHTOB), CTPOKOBBIE (byHKINY, DyHKIMH J11sT paboT ¢ qatamu, GYHKIUE OT MATPUIL
(oupenesuresn, obparHasi), KocTanta 7 (0b6o3HavYaeTcss _pi) u psig Apyrux. loanerit ciu-
COK MOZKHO TOTyduTh depe3 help functions wrm [U] 16.3 Functions, [R] functions. O

BO3MOYKHOCTSIX HAITUCAHUS TOJIh30BATEIbCKUX (DYHKINH cM. pas3jena 3.17.
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3.11 IloBTOpUTH: MAKPOCHI U IMKJIbI

Maxkpocsbl

Haubosee 61M3KUM K TOHSTUIO MaKpOCOB Stata siBJIseTCs, MOXKAJIYH, MOHATHE JTOKAJIHHOM
nepeMeHHoi B MpOorpaMMEpOBAaHUU. MaKpoChl — 3TO CTPOKH, UMEIOIINE COIEePKAHUEM JIPY-
rue CTpOKH (B T.9. YUCJIOBbI€ 3HAYCHHUSA, 3allUCaHHbIe B 9KCIIOHCHIIUAJIbHOM CI)OpMaTe). C nx
MOMOIIBIO B MpOrpaMMax Stata MOKHO yCTpawmBaTh IHUKJIBI, MOJYYATH TMepeIaBaeMble MO/I-
mporpamMme 3HadeHus, u T.I. Makpochl J1eagTcd Ha JIOKAJIbHbIE, KOTOpbIe OyayT 3a0BITHI MO
OKOHYAHUH TOTO IIPOlLecca, KOTOPHI UX co31a1°%, u riobaabHble, TOCTYIHBIC BCeM MPOrpaM-
mam Stata. Cpeju r106abHBIX MAKPOCOB €CTh Psijl 3aPE3ePBUPOBAHHBIX, OMUCHIBAIOIIUX CO-
crosiHue Stata (Bepcwsi, 1ata, BpeMsi, pezKuM paboThl, myTu st moncka ado-daiiios u .1.).
Cebliku Ha TI00adbHBIE MaKpOCHl Stata HaumHaoTcs co 3Haka gotapa ($). Tak, ypoeHb
3HAYMMOCTH, 110 YMOJIYAHUIO UCIOIB3YEMbBIN JI/IT TIOCTPOEHUsT JOBEPUTEIHLHBIX HHTEPBAJIOB,
obosnavaercs kak $S_level u paBeH 1o yMoTdaHuio 95 (B MPOIEHTAX).

JIokajibHble MAaKpPOChl CO3/IAI0TCA KOMaHI0f local u BBI3LIBAIOTCH 4Yepe3 OTKPbIBAIOIILNIE

4

M 3aKpPBIBAIOIINe eJNHUYIHbIe KaBbldku ¢ u . [106abHbIe MaKPOCHI CO3JIAI0TCA KOMAH/IO

global u BBRI3BIBAIOTCA 4epe3 3HAK jgonnapa $. [Ipumepnr:

local a sqrt(2)

local b = ‘a’

dl (a) n ‘b, n u(a) = (b}ll
1.4142136
1.4142136
sqrt(2) = 1.414213562373095

local i = 345

local k = 1

local il = 678

di ‘i’‘k’
34561

di “i‘k?’
678

6 CO6CTB€HHO7 9TH MaKPOCBI U ABJIAIOTCA aHAJOraMHM JTOKAJIBHBIX II€PEMEHHDBIX.
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C moMOIIbI0 MAKPOCOB MOYKHO TaK:Ke MOJYIUTh THII HJIH METKY ITepeMeHHOI; KOJTUIeCTBO
CJIOB, Pa3jieieHHbIX HpobesiaMu, B 3a/IaHHON CTPOKE; Ha3BAHUsI CTPOK M CTOJIONOB MaTPHILbL;
y3HAaTh, 10 KAKUM IIepeMeHHbIM OTCOPTUPOBAHbBI JIaHHbIE, 13 KAKOTO KaTa/iora ObLIa 3amyIeHa
Stata; u T. . Bcé 310 jestaercs ¢ MOMOIIBIO T. H. PACIIHPEeHHBIX (DYHKIMIA /1T MAKPOCOB.

Psan koman Stata HessBHO CO3Ja10T JIOKAJIbHBIE MAaKPOChl. K TaKMM KOMaHIaM OTHOCUTCS
YPE3BLIYANHO BayKHAS IPOTPAMMHUCTCKAas (DYHKINS Syntax u KOMaHIbI TUKJIOB, PACCMATPH-
BaeMble B CAEYIONEM Toapas3aeJie.

Cwm. Taksxxe: [U] 21.3 Macros

ksl

Stata obJiaaeT 10BOJIBHO CBOEOOpA3HBIMHU CPEJICTBAMHU IIOBTOPA Te€X MJIM MHBIX KOMAH]I JIJIsI
PA3HBIX IPYII HAOJIIOMEHH, PA3HBIX MEPEMEHHBIX H IIPOUNX CaydaeB. OOBITHO 9THX CPEJICTB
XBaTaeT Jijisi BBIIOJHEHHMS TPeOyeMbiX 3a/ad, HO MHOLJA MPUXOJAuTcd npuberarb K Oosiee
M30IPEHHBIM TPIOKAM.
by udenmudguramop(vi) epynn : xomanda Stata
OTa KOMaHIa MOBTOPSIET YKA3AHHYIO komandy Stata OTHEeNBHO JJIsi KaykJIoro Habopa Ha-
6JIr0IeHNI ¢ OMMHAKOBBIMY 3HAUYNEHUIMI I'PYIIIOBLIX IepeMeHHbIX. VIHBIME cToBaMu, Stata
pa3buBaeT BCe JaHHBIE HA OT/JEJbHBIE TPYIIIBI COIJIACHO IPYIIIOBBIM II€PEMEHHBIM (W/IeH-
TH)UKATOPAM ), ¥ BBITIOTHSIET YKA3AHHYIO KOMAHTY JJIsl KaYK 10 U3 TPYII O OT/IeTbHOCTH.
IIpu sTOM yKazaTeab mocaesHero Habaomaenns _N yKasblBaeT Ha IOocjIenHee HabJIIOIeHIe 6
epynne. Heobxonmumo, 4ToOb! TaHHbIE OLLIH OTCOPTUPOBAHDI II0 STUM TPYIIOBBLIM IEPEMeH-
HBbIM, B IIPOTUBHOM CjIydae Stata BblgacT coobiieHue 00 ommbke.
bysort udenmuguramop(vi) epynn ( copmuposka enympu epynn ) : Komanda Stata
To ke, 4To 1 by, HO B npejesax KaxK/0# rpynnbl HabJroeHus Oy/1yT OTCOPTUPOBAHBI 110
TIEepEeMEHHbIM, yKaBaHHbIX B CKO6K8,X.
for mun cnucka cnucox [: for mun cnucka cnucox ... 1: womanda Stata ¢ cumsosom X [Y] [
\ xomanda Stata ¢ cumsosom X [Y] ... ]
[TomiepKuBaeMble TUIIBI CIIUCKOB: CICOK 1rcest (numlist ), COMCOK mepeMeHHbIX (varlist
), IPOM3BONIBHBIT CIIECOK (anylist ).
Yucna or 1 go 10 moxkHO 3amaTh caemyomumu coocobamm: 1(1)10, mmm 1 2 to 10, wian
1/10.
B cniucke nmepemMeHHbIX MOXKHO UCIIOIB30BATH IEPEMEHHBIE, CTOSIINE JAPYT 38 APYTrOM, YEPe3
tupe. MOXKXHO HCHOMB30BATh * KaK 3aMEHHTENb JIIO0Or0 CHMBOJIA: U¥ O3HAYaeT BCE IIepe-
MEHHbIe, HaunHaIoImecs Ha "u".
IToapobuee o cuuckax: [U] 14 Language syntax, help numlist, help varlist.
KOMaHrD;a, for OcyH_[eCTB.HﬂeT IIWKJI B O6quHOM AJITOPUTMUYECKOM TTOHUMAHUU 3TOTO CJIOBA.
Ona mepebupaer 3JIEMEHTBI CIHCKA W IIOJCTABJ/sSeT MX BMECTO X B HCIOJHSEMON KOMAaH-
e (komammax). Ecaun 3amano 6ombime ognoro for uepes mBoerowune, TO Stata BBITOJIHUT
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yKasaHHbIe KOMaH/Ibl JIjId BCeX coueTaHnil X M3 mepBoro cumcka X Y U3 BTOPOro, u T.[.

Stata decTHO mbrTaeTcs HHMOPMUPOBATH MOIH30BATE/ISI O KAZK/IOM OTIETLHOM 3HAYEHUN
IPYNIOBBEIX IEPEMEHHBIX by maum mapamerpa for, ajd KOTOPOTO BBEIIOJIHACTCH O4YepenHoe
JeficTBHe, U eC/IH CIIUCOK COCTaBJIfgeT HEeCKOJIbKO COTEH, TO BeCb IIPOLect MOXKeT 0Ka3arbCd
HECKOJILKO YTOMHUTEJICH, /1a U BBIBOJ Ha SKPAH UHOTIA ABIACTCA CAMBIM MEIJICHHIBIM 3IeMEeH-
TOM BBIYHCTUTETBHOTO KOHBeiepa Stata. UToOB KOMAHIBI HUYETO HEe BBHIBOIWJIN HA SKPAaH,
nepes for m by MOXkKHO 3a7aTh, Kak u nepej Jioboit n3 komamnj Stata, npedukec quietly ,
Hanpumep: qui for var x1-x5: g 1X=log(X) \ lab var 1X "log of X"

B cenpmoil Bepcum makeTa BO3MOYKHOCTU IUKJIOB HECKOJIBKO PACIIMPEHBl KOMAHIAMU
forvalues u foreach.
forvalues uma duanason {

Komando, Stata
}
foreach umsa of local | global | varlist | newlist | numlist cnucox {

Komandv, Stata
}
foreach umasa in cnucox {

xomandv Stata

Komanmpr forvalues u foreach mosb3y0Tcs JOKAIBHBIM MAKPOCOM ‘UMA’ B KAUYECTBE TIEpEMEH-
HO¥t 1uk,j1a. B Tesie mukma, 0603HAYEHHOTO KaK KoMaHdb: Stata, MOXKHO ODPATUTHCS K 9TOH JIOKATHHOM
TepeMeHHOM, HO HU B KOeM CIydae Heb3sl ee IepeonpeIeiarh.

[Ipumep:
foreach x in sqrt log exp {
forvalues k = 1/3 {
qui g ‘x?‘k’ = ‘x’(‘k?)
}

Pesynbrar:

sum sqrtl - exp3

Variable | Obs Mean Std. Dev Min Max
_____________ o

sqrtl | 1 1 . 1 1

sqrt2 | 1 1.414214 . 1.414214 1.414214

sqrt3 | 1 1.732051 . 1.732051 1.732051

logl | 1 0 . 0 0

log2 | 1 .6931472 . .6931472 .6931472
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+
log3 | 1 1.098612 . 1.098612 1.098612
expl | 1 2.718282 . 2.718282  2.718282
exp2 | 1 7.389056 . 7.389066  7.389056
exp3 | 1 20.08554 . 20.08554  20.08554

3.12 3anomMHUTH: pe3yJabTaThl pabOThI

EcrecrBenno, pe3ybrarsl pabOThHI 10 CTATHCTHIECKOMY aHAJIN3Y JAHHBIX HE JOJKHBI OTHU-
6aTh BMeCTe ¢ KOHIIOM ceaHca Stata. MoKHO KOMHPOBATH 9TH Pe3yIbTATH HETIOCPEICTBEHHO
M3 OKHa Pe3yabTaToB Stata m depes Oydep oOMeHa MepeHOCUTh B MPOYHe TTPUIOKEHHUS, O
HAKO ecTh 6oJiee eCTeCTBEHHBIH CIIOCO0.

log using uma ¢atisa, [ append | replace ]

log on | off | close

OTa KOMaHJa 3aIlMCHIBAET BCE, UTO Stata BBHIBOAUT B OKHO PE3y/IbTATOB, B YKA3aHHBII
daiin (mobasasst mmbo nepesanuckiBasi 3T0T Gaili, B COOTBETCTBUY ¢ oniusMu append Jubo
replace, ecau takoil daitn cymectByer). log off BpeMeHHO HPEKpAIIAeT 3amuch B ailr,
log on BO300HOB/IsET 3amuch B dailn, log close MpeKpamaeT 3allCh U 3aKPBIBaeT daill.
Komanasr, cBsa3annbie ¢ log-aitaom, mpoaydMpoBaHbl HA MAHEIN HHCTPYMEHTOB Stata KHO-
no4koii co ceerodopom. Log-daiiner ydime Bcero nedaraTb HEIOCPEJICTBEHHO U3 Stata, mo-
CKOJIBKY Stata ymeer aBTOMATHYECKH TIPIYKPAITHBATH TEKCT (BbIIesIsI IOy KU PHBIM MIPHGb-
TOM KOMAH/IbI, TIPOCTABJIsISA JATHI U T.II.).

B Stata 7 ectb aBa Bua log-daitioB: KoMaHIHbIk (B KOTOPBIA MUY TCA TOJAbKO KOMAaH/bI,
OT/IaBaeMble 0JIb30BaTE/]eM, YTO JIAeT BO3MOXKHOCTb ObICTPO KOHBEPTUPOBATH PE3YJILTATbHI
paboThl B MPOrpaMMy) W HOJHBI (B KOTOPBIl MHIIYyTCs KAK KOMAHJbI, TaK M PE3yJIbTaThl
WX WCTIOMHeHNs ). 3anuch KOMaH B KOMaHJAHBIH log-baiin 3amaercs: koncrpyknueil cmdlog
using uma gatisa. EcTh TaKKe HeJOKYMEeHTHPOBAaHHBIE CIIOCOOHI 3amucu log-daitnos B dhop-
matax HTML u texman — log html umsa dating n log texman uma gatisa.

Ectb elie ouH BApUAHT COXPAHEHUS CTATUCTUYECKUX PE3YJ/IbTATOB UCCAeJOBAHUI — IIpe-
KpacHas [osib30oBaTesbcKas koManaa outreg (Gallup 2001), koropas 3amuchiBaeT pe3y/ibra-
ThI PErpeccuii B OT/IEJbHBIN TEKCTOBBIN (DailJi B COOTBETCTBHY C MPUHATHIMU B CTATUCTHYE-
CKOIl M 9KOHOMETPHUIECKON JIuTepaTrype 0003HaAYeHUSIMHA: CTOJOIBI KOIDDHUITUEHTOB CO CTaH-
JAPTHBIMU OIMOKAME B CKOOKaX, YHC/I0 HaOMIOIeHHi, cTaTHCTHKAa R? 1 Ipo4ne CTATUCTUKH.
DTOT MOIYJib TpeOyeT, BIpodeM, OTAesbHON ycranoBku, cMm. [R] stb, help stb. Camyto
CBEKYIO BEPCHIO MOYKHO HaiiTu Ha caiite apxuBa SSC-IDEAS, cm. maparpad 3.16.

Haxkomen, crimcok HECKOJBKUX MOCAEIHAX KOMAH/ MOXKHO MOJIYYUTh KOMaH/I0U #review
[xosuvecmso Komand]

Cwm. takzxke: [U] Printing and preserving output.
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3.13 3amyctutrhb: do-daiianl

[Tpow3BOIBLHYIO TTOCTEI0BATE/IHHOCTD KOMAHT Stata MOKHO 3alUCaTh B OTALTbHBIH (haita —
He 0oJiee OIHON KOMAH/IbI B CTPOKE — U BBIIOJHUATD BCIO IOCIEI0BATEIHLHOCTD OJHOM KOMAaH-
Joit. Tpanuuonno daitibl, B KOTOPBIX 3alHCAHBI MOATOTOBJIEHHBIE TAKIM 00PA30M IIPOrpaM-
Mbl, HOCAT pacinupenue .do, a KOMaH/a, BblIoHAOMAad 311 do-dailibl, TaKk 1 HA3bIBAETCS:
do uma gating apeymenmor , [nostop 1]

Stata npekpamaer ucnoanenne do-daiiaa, Koraa HaThIKaeTCs Ha OmuOKy. MOXKHO 9T0r0
n30eKaTh, YCTAHOBUB OINIMIO NOStOP.

Ecnu ne Tpebyercst BLIBO, Ha 9KpaH, TO BMeCTO do MOXKHO 3aIlyCTHTD ITPOrPaMMy KOMAaH-
Joit run. BripoueMm, B ciiydae aBapuMHOIO OCTaHOBa Stata Bce paBHO BBIIACT COOOINEHHE 00
omuOKe, BIIOJIHE CIIPABEJIMBO MOJIaras, 4TO MOJIb30BaTe/b JOJZKEH 00 9TOM 3HATD.

B tekcr do-daiiia MOKHO BCTaBJIATH KOMMEHTApUH, OPOPMIIseMble B CTUJIE S3bIKa TPO-
rpammupoBanus C, T. e. /* OTKpbIBaeT KOMMeHTapuii, a */ — 3akpbiBaeT. Kpome Toro,
CTPOKA, HAUMHAIOIIASICA CO 3BE3J0UKH *, TAKKe CUUTACTCS KOMMEHTAPHEM U MOJHOCTHIO UT-
HOPHUPYETCd. DTa CTPOKa, TeM He MeHee, SIBIIeTCsS KOMaHIOH, B TOM CMBICIe, 4To Stata
BBIBOJIUT €€ B OKHO BbiBOJIA U B log-daiti. Moxkno Takum o0pa3zomM BBOJAUTH KOMMEHTAPUYU U
pU UHTEPAKTUBHOII padoTe.

Korna BosmoxkHOCTeil for He XBaraeT, MOKHO IOIPOOOBATH HAINKMCATH OTIAEJbHBINA do-
aiin nys BeIIOTHEHUsT TpeOyeMbIX JeiicTBuil U mepegaBarbh eMy X (MM KAKHM-TO 00pa3oM
npeoOpa3oBaHHOE BhIpayKeHue ¢ X) B KAYECTBE OJHOTO M3 apTyMEHTOB.

MOZKHO JaTh HECKOJIBKO COBETOB II0 co3nannio do-dailios .

e /ly1s1 TOro, YTOOBI rAapaHTUPOBATH BOCIPOM3BOIUMOCTD BCEX PE3YJIHTATOB, HEOOXOIIMO
ohopMIISITH BCE TTOJIE3HBIE JIEHCTBUS, BILUIOTH 0 U3MEHEHUsI 3HAYeHUs O/IHON IepeMeH-
HOIT B OZHOM HaO/IIOAeHNH, KaK cTpoKH do-(daitaa. ABTOPY 3THX CTPOK HEOIHOKPATHO
HPUXOJIUIOCH BBIACHATH BMECTE ¢ KOJIJIEraMu, Io4eMy y HUX IOJy4aroTcs pa3Hble pe-
3yJIBTATHI IPU UCIOJIB30BAHUU BPoJIe Obl OJIHUX U TeX YK€ METOJIOB 0OPAabOTKHU M aHAIN3A
U BpoJe Obl OMHUX M TeX rKe (DaiiIoB JAHHBIX, U UMEHHO I MCK/IIOUEHUs MOJAO0OHBIX
curyanuii u pa3paboTaHbl 3TH COBETHI.

e Ha KaxknpIil OTHeIbHBIN HCCIeI0BATEIbCKI MPOEKT HAJN0 3aBOIUTH OTBOIUTEL OTIEJIb-
HBITI KaTaJor, a WCXOJHBbIE JJAHHBIE COXPaHITh HEM3MEHHBIMU W COOTBETCTBYIOIIMMH
HCXOTHBIM CTATHCTHYECKHM MEPBOMCTOYHUKAM (CIIPABOYHUKAM, H3BECTHBIM Ha3aM JTaH-

HBIX W T.II.), BBIHOCS BCe HEOOXOIMMBIE MOTPABKN W n3MeHeHns: B do-daiipr.

7C paspemterus Stata Corp., o marepuanam Net Course 151 10 mporpaMMIpOBaHHIO B Hakere Stata.
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e Ilocsie CyIIECTBEHHBIX U3MEHEHUIT B IAHHBIX (TAKUX, KAK KOMaH bl reshape, merge win
co3/1aHus OOJILIIIOrO KOJIMYECTBA HOBBIX IEPEMEHHbIX — He 3a0bIBaiiTe NpuIaBaTh UM
MeTKH!) CTOUT COXPAHUTh MOTyIeHHbIe (IIPOMeKyTOUHbIe) pe3yabraTsl. Hazpanue daii-
Jla TAHHBIX JIOJIZKHO OTPAYKaTh €r0 MPOUCXOZK/IeHNE U ColepKaHue, JTH00 2Ke JOMKHO
COJIEPZKATH TMPU3HAKU TOrO, YTO JAHHBIE BTOPUYHBI (HAIPHMED, MOKHO HAYHHATH Ha-
3BaHUsI HECYNIECTBEHHBIX (DailJIoB ¢ TUIIhJIBI WU MOAYepKUBaHUst). Bosee moapobHyto
nH(MOPMAIUIO O NPOUCXOKIeHNH (DAllJIOB JAHHBIX MOXKHO 3allUCHIBATH B 3TU (hailjibl
KoOMaHamMu label data m notes.

e Do-daitiibl, coznaroniue jjanubie, u do-aitibl, nX aHaIu3uPyIOUUE, CTOUT PA3IEIATD.
Hazsanug do-daiinoB Takzke JOMKHBI ObITH JOCTATOYHO WHGOpMaTUBHBLI. Hampumep,
ecan BBl pabotaeTe ¢ dailsloM JaHHBIX, HOCAIIMM Ha3BaHWe RegDatal0, To do-daii,
CO3AIOIINI 3TH JaHHBIE, MOXKHO Ha3BaTh cr-RegData00.do (cokp. or create), a do-
aitn, mx ananusupylomuit — an-RegData00.do.

e Crour kaxaprii do-daitn Haunnars "c Hyaa", a log-daiii, orcirexuBaonmii Mponcxo-
JISIIee, JIOJKEeH OTKPbIBAaThCsA B ToM ke do-aitie. OTerekuBaTh pe3yIbTaThl PaOOTHI
Oyaer upore Beero, eciau ums log-daiina copnagaer ¢ umenem do-daiina (uam, ecim
do-dailr JoaKeH UCIoJb30BaTh KAKHE-TO HAPAMETPBI, STH HapaMeTPhl TaKzKe TOJIK-
HbI (DUTYpUPOBATH B Ha3BaHWN log-haiira, 61aro Stata mogaepKuBaeT JINHHBIE HMEHA
Windows). B nadase daiira Tak:ke HaJI0 CTABUTH KOMaH/Iy version Jjisi COBMECTHMO-
ctu ¢ 6oJiee MMO3HUMHE BEPCUAMHE, B KOTOPHIX (DYHKIMK WX OMIIUNA HEKOTOPBIX KOMAaH]T

MOT'YT U3MEHUTBLCH.

[Mpumepnas "poiba" Tunuanoro do-aiira Oyaer Takosa:

clear

version 6

set memory 10m

log using income98, replace
use income98

* elle Kakne-TO IeHcTBUSA

log close
exit

Stata Corporation mpejiaraer nmpeBocxo/Hble Internet-Kypcol 1Mo mporpaMMHPOBaHUIO B
nakere Stata. ABTOp 9TOro mocodus yIacTBOBAJ B TAKMX KypcaX U CIUTAET, YTO OHH 3aMETHO
MMOMOTJIA €MY B OCBOEHHHU BO3MOXKHOCTEI TakeTa.

Cwm. Takzxe: [U] 19 Do-files
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3.14 Hapucosats: rpacduka °

Mup rpadudecknx cpeJcTB naketa Stata HaumHaeTCsS KOMAHIONH graph, y KOTOPOit mMeeTcs
J00pasi COTHA Pa3HOOOPA3HBIX OMIMI Ha pa3HooOpasHbie caydan ku3uu. Hambomee wacto
UCITOIb3yeMble IpaduKi peaan30BaHbl B BIIE OTAEIbHBIX KOMAaH/I.

graph nepemennvie , Lonyuul

Komanga graph ojHa, HO BADHAHTOB BOILIOIIEHNS Yy Hee O9eHb MHOTO. KpaTKuil pacckas
00 9THX BO3MOXKHOCTSIX JaeTcsd YPOKoM tutorial graphics.

Ecimu xomanja graph coJep:KuT oHy MepeMeHHYI0, TO 3Ta KOMaH/la UHTePIPeTHPyeTcs
KaK 33/IaHie TOCTPOUTD TucTorpaMmy. [lo ymomganuio Stata pasbuBaer quanasoH n3MeHEHUsT
epeMeHHOM Ha 1aTh uHTepBasos (bins), 4ro, Kak MpaBUiIO, HEIOCTATOYHO HH(DOPMATHBHO,
MO9TOMY MMeeT CMBIC] YBEJINYINTh YNCJI0 MHTEPBAJIOB oniueil graph ... , bin(50). Moxno
HAaJIOZKUTH II0BEPX I'MCTOIPAMMBI IJIOTHOCTH HOPMAJIBHOI'O paclpele/eHud ¢ aHaJJOrdIHbIM
CpeIHAM U JUcliepcrHeil 11 BU3YaJIbHOrO KOHTPOJIS HOPMAJIbHOCTH ¢ IOMOIILIO onun graph

, norm. Eie HECKOIBKO pa3sHOBHIHOCTelH IPpadUKOB, OMUCHIBAIONIUX OTHY MEPEMEHHYIO,
JAIOTCS ONIMsIMu graph ... , box (rpaduk box-whisker, orpazkaroruit oOCHOBHBIE KBAHTH/IH
pacnpejiesienus®) | star (posa serpos) | bar (cronbuosas muarpamma) | pie (kpyrosas
;marpaMMa). Bosee moapoOHyo mOMOIIb MOYKHO HallTH IO KJIIOYEBBIM CJIOBaM grhist u
graph.

JuarpamMMa paccesiHusl BBIBOJIMTCS KOMaH/IOH graph, HO ¢ JByMs apryMeHTaMu: graph

2> €<

“‘och ¥y ocb x’. I3 OCHOBHBIX ONIHil (IepedncIsieMblX Yepes3 3alATy 0 B KOMaH/[HOM CTPO-

Ke), KOTOpbI€ nMeeT CMBICJI YKa3blBaTh AJId AUalrpaMMbl pacCedAHuA, CTOUT YIIOMAHYTh:

e symbol — cEMBOJI, KOTOPHIM OyJeT moMedaTbCsl BBIBOANMOe HaburoieHne; symbol(.)
BBIBE/IET MAJIEHBbKYIO TOUKY, symbol (o) — MajeHpKHil KpyKOK, symbol ( [mepemMennaa]) —
3HavYeHNe YKAa3aHHOU mepeMeHHOi; symbol ([_n]) — HOMep HAOIIOAEHW.

e connect — coeJuHenue To4ek; connect(.) o3HAYAET, YTO TOYKHU COCJIUHATH He HAJO,
connect(l) — YTO TOYKM HAJIO COCJIMHUTHL TOHKON JinHWel; connect(s) — mpoBecTH
cIIaliH depe3 coceguue ToOUKH. CIUIAfH ABJISAETCA OJHUM U3 BUJIOB HENAPAMEMPUYC-
cxoti pezpeccuu (M. maparpad 2.8.3). B cenbMoii Bepcun makeTa MOXKHO 33]aTh CTUIIN
JIMHUIT, YKa3bIBasi UX B KBaJPATHLIX CKODKAX MOC/Ie CHMBOJIA, 33/a0IIero CoeuHEeHne

8 JlamHBIH pasmen HammcaH a7s rpadukd Stata 7; B Stata 8 Bce 6BLIO CYIIECTBEHHO HepepabOTAHO, CM.
[G] — pykosoucrBo 1o rpaduke. MoxHO “OHM3KUTE” BEPCHIO MAKETa, OTAAB KOMAaHIy version 7, Torma
BCE OIMUCAHHBIE 37eCh rpadIecKiue BO3MOKHOCTYA OYIyT paboTaTh.

9Ha takom rpaduke amuk (box) orpaHuden BepXHHM W HUKHUM KBAPTHUJISAMH, CPEHAA JUHUA AIAKA
[IPOBOJUTCS HA yPOBHE Meauanbl, a ycbl (whiskers) — 910 yuBoenHbie pazHOCTH MEXK/ly MEAMAHON 1 KBAPTH-

JIAMM.
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touek: connect(1[-]) — myukrupHag Junus, connect (1[_]) — AauHHas TYKHTHD-
Has jinaust, connect(l[.]) — KOpOTKAas MyHKTUPHAS JUHUS. DTU CTHJIH MOYXKHO CO-

yetarb — connect(1l[-.]) BbIIACT MITPUX-TIYHKTUPHYIO JIMHUIO.

® SOrt — mepe/j| COeJIMHEHUEM TOYEK, 33/1aBaeMOil onlueil connect, OTCOPTUPOBATH Ha-
OfoieHnst Mo nepeMeHHol Ha ocu @ (BO m30erKaHWe 3alOJHEeHHs] SKPaHa HayTHHOOO-
pa3Hoit JTOMAHO).

e bands — KOJIMYECTBO COCEJHUX TOYEK, UCIOIb3YEMbIX /IJ1 BHIYUCICHU CILiaiina. dem
HUZKE YHUCJIO, 3aJaBaeMoe 3Toil omiueit, TeM Oosiee IJ1aIK0H OyeT KpuBas HermapaMeT-
PHUYECKON perpeccuu.

e density — KosmmdecTBO TodeK Ha rpaduke criaitna. HYem Gosbie 310 uncao, Tem 00-
Jiee TIQJIKUM OyJieT usobpastcenue ciiaiina. 11aIkocTb caMoro ciuraiina peryjmpyercs
onmnueir bands.

e xlab n ylab — 4ucaoBBIe METKHM Ha OCHIX.

e xtick u ytick — “3apybkn’ Ha OCHX.

e xline u yline — BepTUKATbHbIE H TOPU3OHTAJIBbHBIE JJUHUU HA rpadukKe.

e xscale u yscale — auanas3oH oceil.

e title — 3ammaBue rpacduka. B nanHom konTekcTe Stata He MOHUMAET PYCCKUI TEKCT.

D1H U Jpyrue ONIUK ONUCHIBAIOTCS B II0JICKA3Ke grtwoway.

Ecsim B komanie graph ykaszarhb 0ojiee JBYX NMepeMeHHbIX, TO Stata mocrpout rpaduku
3aBUCHMOCTH BCEX TIEPEMEHHBIX OT MOCIeHeH, T.e. CIUCOK MePEMEHHBIX WHTePIPETUPYETCS
KaK Y1, - - -, Yn_1, L. MaTpua MonapHbIX JUATPAMM PACCESTHHUS BHIBOJUTCS C IIOMOIIIBIO ONIIHH
graph, matrix.

I'pacdukn Stata mMoxkHO coxpansTh B cobcrBenHOM hopMmare .gph, yKasbiBas MOCIE JIHO-
6oit rpaduveckoil KOMaHIbl ONIUIO graph ... , saving(uma gatisrg). DTu coxpaHeHHbie
rpaduKu MOKHO HOTOM IPOCMOTDETh 3aHOBO KOMaHI0#i graph using uma gatisa(os). Sta-
ta Io3BOJISIET COUETATDH Ha OJHOM PUCYHKE HECKOJIbKO I'PagUKOB — CM. IOJACKA3KY 110 KOMaHe
help grother. Kpome toro, gepes mento File moxkmo coxpamsars rpaduky u B Buje, MOHST-
HoMm Windows-nipusiozkennsiv (B Buje pactpoBoil rpaduku .bmp win BekTopHOit .wmf), uiu
NEPEHOCUTD B Jipyrue npujozxkenus depe3 oydep Windows.

s BcrpanBanus rpaduku Stata 6 B INTEX namo coxpanuth pucynku B (hopmare Encap-
sulated PostScript (.eps) wiu PDF u skciopruposats B IXTEX cpencrBamu makera graphicx.
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1 sToro, HAUMHAA ¢ 7-fi BepcUH MakKeTa, NMeeTcs KoOMaHIa translate, KoTopas KOHBep-

tupyer rpacdpuky B dhopmarer PostScript u Encapsulated PostScript, a dopmarupoBanubie

SMCL-daiisbl — B TEKCTOBBIE.

Cwm. Takzke: [G]

3.15

YTOUHUTH: KOMaHABLI JJIsi y/JOBJIETBOPEHUs JIIOOO-

IIBITCTBA

B nanxoMm pasmese OyIeT paccka3aHo 0 KOMAaHIAX, TOKA3BIBAIOIINX ONpe IeIeHHbIe TTapaMeT-

pBI cocTostHUS Stata, u 0 cIydasx, KOrjaa ObiBaeT Moe3Ha IpeacTaBiseMast uMu wH(popMa-

us.
query

about

memory

adopath

BBIBOAUT YCTAHOBKM TEKYIMX IIapaMeTpoB (B T. 4. pa3Mep MAaTpHIBI, CM. BbIE set
matsize, ypoBeHb 3HAUMMOCTH IO YMOJYAHUIO CTATHCTUIECKUX TeCcToB level, B %, mMs
TexyIero log-daiia, u T. 1I.), 1 IpoUIre YCTAaHOBKH, OCYIIECTB/sSEMble KOMAHI0NH set (cM.
pazzer 3.2).

BoiBogur ocHoBHbIE HamMerpbl Stata 1 KOMIIbIOTEPaA, Ha KOTOPOM paboTaer maker: BEpCusi

IPOTrPaMMBbI, JaTa CO3Janus exe-daiina, obmmit u JOCTYIHBIN 00beM MaMsTH.

BrisognT nHGOpPMAIINIO 0 TOM, CKOJIBKO TAMSITH OTBEIEHO JJIs Stata M Kak OHa MCIOJIb3Y-
erca. PekoMenayerca nmeTs naMaTu 0 MeHbineil mepe ua 15-20 % Gosbine, wem Tpebyercsa
JIJIsl TAHHBIX, [TOCKOJIbKY OYeHb MHOTHE KOMAaH/bI CO3JAal0T BPEMEHHBIE TIepEMEHHbIE, BpPe-

MEHHBI€ MATPUIBI UJIN HUCIIOJIb3YIOT IIaMATH UHBIM 06pa30M.

BriBoaur nadopMalno o ToM, B KaKUX KaTajgorax Stata uier ado-daitabl ¢ HOBBIMU TIPO-
rpammamu (cm. ¢. 86 06 ado-daiinax). Heobxoaumo st yCTAHOBKM HOBBIX KOMIIOHEHT
Stata (manpumep, STB-mononnenuii npu ux pyuHom ckauumsanuu u3 Internet, cm. nmapa-
rpad 3.17), a rakxke npu HanucaHuu COOGCTBEHHBIX MporpaMm B Buje ado-daiinos.

which nassanue xKomarowv

BeiBogur nnrdopmarnuio o Tom, B kKakom daiisie n B KakOM Karajore naitmen ado-daii,
BBITIOJIHAIONTNI TpeOyeMyio KOMaH/Iy, a TakxKe nH(MOPMAIUIO O Bepcuu KOMaHIbl. Moxer
OKa3aThCs TOJIE3HBIM, €CJTH IIPOrpaMMa I0PabaTHIBAETCS aBTOPOM U HEODXOMMO OTCIEKH-
BaTh HAJIMYME TOCIEIHUX BEPCUii, a TaKXKe IPU MOsIBJIEHUU COODIeHuit 00 ormmobKax s

obpartieruii B cayK0y TEeXHUUIECKOH MOIIepKKU Stata min K aBTOPY MPOrPaMMBbI.
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3.16 3akoHHEeKTUTHhCH: Internet-Bo3MOXKHOCTU
Stata

Anpec Stata B Uareprere — http://www.stata.com/. Ha 9T0M KOpHopaTuBHOM caiiTe pasme-
MIAIOTCST HOBOCTH (BBIXOJ OOHOBJICHUIT 1 HOBBIX Bepcuil, mononnennii Kk Stata — STB, Berpeu
MOJTb30BATE/ILCKAX TPYII, 00baBaeHns o0 MHTepHeT-KypCcax 1Mo nporpaMMUpPOBAHUAIO U HC-
MOK30BaHNI0 NakeTa). Fime onne oveHb nonesnbiii agpec — http://ideas.uqam.ca/. 3necw
pacroaraercst monckobasi cucrema apxusa RePEc (Research Papers in Economics), ymenue
MOJIB30BAThCs KOTOPOH caMo 1o cebe MOoIe3HO JJIsd BCIKOro dKoHoMuCTa. OIHOM U3 COCTaB-
ubix vacreii RePEc apisiercst apxus nporpamm SSC-IDEAS (Statistical Software Compo-
nents), HAIMCAHHBIX [TOJIb30BaTe aMu Stata. B 3ToM apxmBe COmEPKUTCS HECKOIBKO COTEH
Pa3IUYHBIX MTPOTPAMMHBIX MOJYJIe#, 9TO BIIOJTHE COMOCTABUMO € KOJHMYIECTBOM KOMAaH] B
MWHUMAaJBHOM BapuaHTe YCTAaHOBKHU. I3 MPOYUX pecypcoB CTOUT YIOMSHYTH JIUCT TO/IIePrK-
ku — statalist@hsphsun2.harvard.edu!®, na koTopoM MOKHO TOIYYHTH KBATH(GUINPOBAHHYIO
OMOIIb KaK OT JPYTHX IOJIb30BaTeeil Stata, Tak W OT caMuX pa3spabOTYHKOB, BILIOTH 10
npesugenTa Koprnopanun Yuibsama [yiana (William Gould). TTo ero ciosam, onepatnBrast u
nepcoHaIbHA TO/IIePKKA TOAb30BaTeIell — 3TO OJIMH W3 BayKHEHIINX MPUOPUTETOB KOMIIa~
Hun. OT ceds 106aBa0 — 3TO ellle U OJHO U3 CAMBIX OOJIBIINX ee JJOCTOMHCTB, OCODEHHO II0
CPABHEHUIO C OI'POMHBIMHU MOHCTpamu Tuna SAS.
Haumnmast ¢ mecroit Bepcun, Stata obgagaer psiaoM MOME3HBIX BO3MOXKHOCTEH, peasin-
3yeMBbIX Yepe3 BCEMHUPHYIO ceTh VHTepHeT. 910 — OOHOBJIEHNE TaKeTa, & TakKzKe TOCTYI K
MOTb30BATETHCKAM TTPOTPAMMAaM.
update
[TozBosisieT 3arpy3uTsh oduinaabHble 00HOBIEeHUsT Stata uepe3 Uurepuer. 3anpoc update
query IMOKa3bIBae€T, YTO HYZKHO O6HOBI/ITB (CTaTI/ICTquCKHe KOMIIOHEHTBI, HaXOJAIINEeCA B
ado-daitiax, wim ucnonngemsrii daiin wstata.exe). 3arem M0OKHO 0OHOBUTH HEOOXOMMbIE
dparmenTsl ¢ momorbpio update ado, update executable wim update all.

net [from URL]
YceranoBka mporpamm Stata duepes Internet. Dra komanga uieT o ykazsiBaeMmbiM VHTEpHET-
agpecam (URL) — wmam, mo ymoganuio, Ha BBINEYKa3aHHOM cafite Stata — onmcanwms
[IAKETOB, KOTOPbIE MOXKET YCTAHOBUTDH I10/Ib30BATE b, CKAYUBAET HEOOXOouMble (hailjibl u
YCTaHaBJIMBAECT UX Ha BallleM KOMIIBIOTEDE.

webseek xkarouesvie cA06a
OcymiectBiser mouck B Internet komanm Stata, COOTBETCTBYIOIINX YKA3AHHBIM KIIOUEBBIM
cnoBamu. webseek obparaercs Ha cepBep Stata, Ha KOTOPOM COMEP:KUTCS MHMOPMAIUST
o nporpammax STB u jgpyrux apxuBax nporpamm Stata, 0 KOTOPBIM U OCYIIECTBJISIETCS

10 Qo6 mommucaTbesa Ha 3TOT JIHCT, HAJI0 HOCIATH MHCHMO Ha agpec majordomo@hsphsun2.harvard.edu c
TEeKCTOM subscribe statalist.
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PEeKYpPCUBHBIIT TTOMCK. B cegbMoit Bepcun KoMaHIa webseek 3aMeHeHa Ha net search, a B
BOCHMOII — 00beJUHEHA ¢ BO3MOXKHOCTSAME ITOUCKA [I0 BCTPOEHHON MOICKA3KE B KOMAHIY
findit.
[Tommmo 31X KOMaH, padoratonux depe3 Internet, Stata Mo:KeT BBITOIHATH MHOTHE
JieficTBusd, cBa3annbie ¢ (aittamu, ncnoandys URL ¢aitios Bmecto ux nmen. Tak, Brojne
OCMBICJIEHHAs KOMaH/1a

use http://www.stata.com/users/vwiggins/auto.dta

3arpy3uT IeHHbIH daitn auto.dta, Ha TOT caydail, ecau BbI CIyYalHO CTEpJH OPUTHHAJI,
HOCTAB/ILIONINICH BMecTe ¢ makeToM. Mokno noiydars depe3 Narepuer TekcroBbie (ailibl
C JJAHHBIMY U KOHBEPTHUPOBATH X B (ailaer Stata komangamu infile, infix, insheet, u
T.I0., U JIazke 3anyckarhb do-dailabl, 4T0 0COOEHHO IOIE3HO B MPENoIaBaTe/IbCcKoil pabore.
s KoppeKTHOI pabOThI Yepe3 MPOKCU-CePBep HEOOXOAMMO YCTAHOBUTH €0 apaMeTPhI
B MemIo Prefs/General Preferences/Internet Prefs.
Cwm. makzxke: [U] 32 Using Internet to keep up to date.

3.17 HaactponTh: pacumimpeHne BO3MOXKHOCTel Stata

Stata — mwHAMEYHBIH 1 OTKPBLITHIA makeT. OT OJHOTO 0 TPeX pa3 B MecsI] Stata BbITyCKa-
et 00HOBJIeHUs Ha ypoBHE ado-daiiios, jJocTynHbie 0 KoMan e update, u mpuMepHO pa3 B
KBapTaJl BLIXOAAT OOHOBJIEHHs HCIOIHsAeMoro daiiia. OJHAKO OCHOBHAs JUHAMHUKA ITPOUC-
XOIMT Ha JimcTe statalist u Ha apxupe mporpamm SSC-IDEAS, rue 3a 1eHb MOXKeT MOSABATHCS
C JIeCSATOK HOBBIX KOMaHJI (HAIMCAHHBIX MOJIB30BATEISIME Stata /Il PEIeHus] CBOMX UCCJIe-
JIOBATEIBCKHUX 3aJad, JIM00 B KadeCTBe OTBETA Ha BOIPOCHI, 3ajiaBaeMble Ha statalist).
Kopnopamus Stata myoankyer »kypHasa Stata Journal, B KoTopom myOJHKYIOTCS CTATHH
KaK pa3paboTYMKOB IaKeTa, TaK U €ro MoJIb30BaTe e, MOACHSIONUX OT/Ie/JIbHbIe TeMbI IPHU-
K/JIQTHOW CTATUCTHKH W MPHUMEPHI 00PA0OTKH JAHHBIX C NMPpHUMEpaMHu peaju3anuu B Stata.
Panee odpunuasbable T0MOJHEHHS K TAKETy BBIXOAMIM 101 Ha3BanueM Stata Technical Bul-
letin (nnm, cokpamenno, STB). /las Toro, 9Tobbl yCTaHOBUTH y ce0si IPOrPaMMbI H3 3THX
HUCTOYHUKOB, HAJIO OTJATH KOMAH/IbI
net
net cd stb
win obparutbes K Menio Help/STB and User-written Programs mast mocryma x ado- u hlp-
daitmam Ha cepsepe Stata.
B mpeapraymmx Bepcusx Stata Bcex 9THX BO3MOxKHOCTell paboTwel dyepe3 VHTepHeT He
OBLIO, MOITOMY /I YCTAHOBKH JOIOJHEHHH mian mporpaMm m3 apxuBa SSC-IDEAS 6br10
HEOOXOMMO CKauuBaTh X Bpy4Hyio ¢ Murephera, a morom Jjinb0 KONUPOBATDH B KATAJIOL,
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3aperucTupoBaHHbil B adopath (cm. ¢. 107), 6o ycraHaBIMBaTh cpejcTBamMu Stata — Ko-
Man/1oit install. [Tosb3oBaresu 6-it uim 7-it Bepcuu, y KOTOPbIX HET MOCTOSHHOI'O UJIU XOTS
Ob1 MO/IEMHOTO coenunaenust ¢ aTepHeToMm, OyayT BBIHYKIEHBI XOAUTH C JUCKETAMH K 3Ha-
KOMBIM, ¥ KOTOPBIX JIOCTYIl €CTh, CKAUYMBATH HEOOXOAUMbIE KOMAaH/bl Ha JUCKETY, a IIOTOM
yCTaHABJIMBATL UX KOMaH10i1 install from a:.

EcTh eme onuH TeXHUYECKU MOMEHT, CBSI3aHHBIA € TpeJCTaBJIeHHEM TEeKCTOBBLIX (aii-
joB B Windows u UNIX. B 3rux aByX onepamnuoHHbIX CHCTE€MAaX KOHIIbI CTPOK IPEJICTaBIIs-
torcs no-pasaomy, npudem UNIX nornmmaer tekcter Windows, Ho He Haobopot. B apxupe
SSC-IDEAS maxomarcst mporpaMMbl, HaIHCaHHbIe B obomx ¢popMmarax. [Ipm KommpoBaHHH
KOMaH/I0it net Stata KOppeKTHO oOpadaThIBaeT KOHIIBI CTPOK, OJHAKO IIPH ONMMCAHHOM BBIIIIE
“pyuHoM’ KONUPOBAHUHU BO3MOXKHBI ITPOOJIEMBI V MOJNb30BaTe /e, padotapmux B Windows.
CuMIITOMOM TOTO, 9TO ¥ BaC BO3HUKJA MMPOO/EMA, CBSI3aHHAsI ¢ KOHIIAMH CTPOK, SIB/ISIETCS
HEPAbOTOCITOCOOHOCTH CBEKEYCTAaHOBAEHHBIX (pailioB — Stata Bo3Bpalaer OmmbKy ¢ KOIOM
199 (unrecognized command: xyz not defined by xyz.ado — komanma He pacmosHaHa; mpo-
rpamMMa Xyz He ompejenena B daitie xyz.ado); npu srom Stata Haxoautr daiin moMoru Ha
HOBYIO KOMAaHJIy, HO B HEM BCE OKA3BbIBAETCS MEPEIYTAHO. DTY MNPODIEMY MOXKHO PEllnuTh,
oTKpbIiB 002 daiina (.ado u .hlp) B TeKCTOBOM pemakTOpe W COXPAHHB MX OOPATHO — E€CTh
BEPOSITHOCTh, YTO KOHIIBI CTPOK MPH 3TOM OyIyT PACCTABIEHBI 3aHOBO KOPPEKTHBIM 00Pa30M.

Ha ompenesennoM ypoBHE BJIaJieHHs IMAKETOM OKA3bIBAETCs YJIOOHBIM ITHCATH IO pas3-
HBIM CJIy4asiM CBOU coBCTBeHHBIE mporpamMbl (ado-daiinsr). X MOXKHO mMyGJUKOBATH HX B
Nurepuere g5 Beeobmiero jpocrymna. Hanpumep, crpanndka aBropa 9TOH KHUTH, TOCBSIIIEH-
Hast Stata, pazmernaercs mo agpecy: http://www.komkon.org/tacik/stata. Ha neit naxonsitcs
nporpammbl, ypoku (tutorials) w PDF-daiin ¢ 3710ii KHUTOI.

YacTHBIM cJIydaeM IOJIb30BATEJIHCKUX MPOIPAMM SBJIAIOTCS (DYHKIHH s KOMAHIbI
egen. OHU TO3BOJSIOT B KaKOH-TO CTeNeHH OOOHTH HEBO3MOXKHOCTL HANHMCAHUS (DYHKIHIH
HO/Ib30BATE/IsI, MPUMEHUMBIX HapaBHE CO BCTpoeHHbIMU. Pailibl, B KOTOPBIX COIEPIKATCS
Takue (YHKIHH, UMEIOT PepUKC _g U JTOJKHBI OBITH HAIMCAHBI B COOTBETCTBUH C OIPE/Ie-
JICHHBIMH TpeboBaHUSIMHU HAa 00pabOTKY BXOJTHBIX apr'yMEHTOB.

3.18 Hayuurbhcga Ha ombITe: COOOMIEHUS

00 omubkKax

B coOoTBETCTBUU C O6merHHHTbIMH HpOFpaMMI/ICTCKI/IMI/I COFJ’IaHIeHI/IEIMI/I7 KazK/1asd KOMaHa
U [IpOrpaMMa JO/IZKHa yMeTh COODIIATh O pe3yabTarax cBoeil paboThl. Hale BCero 3ro Jie/ia-
eTCs B BUIE IEeJ0YNCIeHHOTO KOa 3aBepIleHnst mporpaMMbl. Hynesoe 3HatMeHne 3TOTO KOIA
CBHJIETEJILCTBYET 00 OTCYTCTBUU KAKHX-JIU00 OMHMOOK U MpobJIeM HMPHU BBIIOIHEHUN 3aJaHUST;
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HEeHyJIeBOe, KaK IIPaBUI0, 0003HAYAET Te WK UHbIe omuOKH. [loMIMO KoJa 3aBepIIeH s, MHO-
rue IporpaMMbl Stata COXpaHsIIOT Te WU UHbIE Pe3YJIbTaThl CBOeil pabOThl, KOTOPHIE MOZKHO
MOJIy4YUTh, B 3ABUCUMOCTH OT BBIIIOJIHEHHO! KOMaHIbI, yepe3 estimates list (BCHOMHI/IM
00Cy2K/TeHre KOMaH/pl regress Ha C. 97) wiu results list . Om. help estimates u help
results.

B okne BBIBoZa Stata TeKcT MOACBEYUBAECTCS OJHUM U3 ISATH IBETOB: OEJIBIM, KEJITHIM,
3€JICHbIM, FOJ'Iy6bIM NI KpaCHBIM. BeﬂbIM IBETOM IIOKa3bIBaAIOTCA KOMaHAbl, OTJaHHbIC IT1OJIb-
30BaTeseM Uan npodnTannbie u3 do-aiiia, a Takzke HeKOTOpbIe crenupuaecKkne coobIEeHUs;
roayobIM — THIIEPTEKCTOBBIE CCHLIKH Ha (pailibl MOJACKAa3KM WJIM Ha cTpaHulbl B MHTepHer,
a TakzKe 3ampoc Ha MPOJOJIZKEeHHe BbIBOJa --more-- (maysa B mporecce 06pabOTKH JIaH-
HBIX; JIJIS TIOJIYUEHHS CJIeAYIONel CTPOKU BBIBOIA HAIO HaKaTh Enter, clemyolieil cTpaHu-
upl — kaapuiry "opoben", kak B mporpamme more OC UNIX); zenenbiv — unpopMarmoH-
HbI#i (TTOCTOSTHHBIN) TEKCT; JKeJThIM — PACCYNTHIBAEMble YHCIOBbIE 3HAYCHHsI (IepeMeHHbIi
TEKCT); KpaCHbIM — coobirenus 06 omuOkax. Coobienust 06 OmmOKax COMPOBOKIAIOTCA KO-
JIOM OIIMOKH, 110 KOTOPBIM MOXKHO HaiiTu Oosiee noapodnyio uagopmanuio B [R] error mes-
sages nim 4depe3 menio Help/Search/rc %00 owubku. Hame Bcero ommbKu BbI3BAHBI HElPa-
BHJIBHBIM CHHTAKCHCOM BBOJAMMDbIX IIOJIb30BaTeJICM KOMAaHII (HCHOJ’IBBOB&HHGM OJUHAPHOIO =
B ycaoBugX if, CChLIKON HA HECYIIECTBYIOIIYIO MEPEMEHHYIO U3-33 ONEYATKH B Ha3BAHUU
HEePEMEHHOMN, CChIIKONW Ha HEeCYHMIECTBYIOILIYIO KOMAaH/Iy IHpH OledaTKe B HAa3BAHUH KOMaH-
JIBL, TIOMBITKOM CO3/IaTh BHOBb yKe CYIIECTBYIONLYIO EPEMEHHYIO, U T.1.). VHOTIa, BIpoUeM,
CuTyadguu MoOryT 6bITb 6OJIee CEPbLE3HbIMU U CBUACTC/JILCTBOBATH O CTATUCTUYCCKUX HJIA BbI-
YHUCJINTEJIbHBIX HpO6ﬂeMaX — HallpuMep, KOrJa He JOCTHTaeTCd CXOAUMOCTH UTePaluOHHBIX
MPOIECCOB WJIM HEe XBAaTaeT HADJIIONEHUI /I ONEeHUBAHUS MOJETN — W MPODIeMax KOM-
NBIOTEPHBIX — HEXBATKe MaMsaTh (coobiierne no room to add more variables, cM. Bbilie
set memory).

B makere Stata 7 dyHKmum roayboro mpera HECKOJIbKO M3MEHEHBI: OH O3HAYAeT CChLI-
Ky Ha ¢aitn Bcrpoennoit nmoackasku, Ha URL B MaTeprere mwinm mpocto Ha KomMaHmy Stata.
MozKHO HABECTU MBIIIKY Ha (DparMeHT, MOKA3aHHbINA TOJyObIM IIBETOM, U 110 HAYKATHIO JIEBOii
KHOITKH MBIIIK Stata MmokazkeT HeOOXOIUMBIN (haill MOMOIIH, 3aIyCTUT Opay3ep UIu BBIIOJI-
HUT HEOOXOAUMYIO KOMaHIy. B 4acTHOCTH, KOJABI ONIMOOK MOKA3BIBAIOTCS TOTYOBIM IBETOM,
" TIpHU KJIWKAHUHU Ha KOJie ONIMOKHU TMOKa3biBaeTcs (pailyl mojcka3ku, MOSCHSIONN, modemMmy
BO3HUKJIA JAHHAS OITUOKA.

Cwm. takzke: [U] 11 Error messages and return codes
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3.19 Pazobparbcs: npoiuee

B sTom pa3aeJsie npuBeJeHbl CBEACHNA, KOTOPbhIC IPUTOJIATCA Y2Ke TPU JOCTATOYHO CEPHE3HOM
YpoBHE BJIaJ€HUA IMAKETOM H JOCTATOYHO CEPLE3HbIX 3allpOCaX K CJIOZKHOCTH IIPOr'PAMM.

Marpurnpl

[Taker Stata He siBIsIeTCs MaTpUUIHBIM, Kak, HanpuMep, GAUSS. B Hem, ogHako, peaan3oBa-
HO OOJIBIITUHCTBO MOIYJISIPHBIX MATPUYIHBIX 33789 U aJITOPUTMOB: OCHOBHBIE ajiredpandeckue
JeiicTBusd, obpalienne, pa3jaioKeHne XoJIeInKoro, pereHne 3a1a4u Ha COOCTBEHHbIE 3HAYCHUA,
cuHTYJIsIpHOE passiokenne. CTOAOIB W CTPOKH MATPUI MOXKHO “Ha3bIBATh Mo nMeHaMm” (dTo
BIIOJIHE eCTeCTBEHHO, HAIPUMeD, JIJI KOBAPWAIIMOHHBIX MATPHUII, BOSHUKAIOIIUX MPU OIeHUBA~
HUH TTAPAMETPOB CTATHCTHYIECKUX MOJIeIeii). 3HAKOMCTBO ¢ MATPUIHBIMUA CPEJICTBAME Stata
MOXKHO Ha4JaThb ¢ help matrix.
Cwm. Takzke: [U] 17 Matrix expressions

Pycudukanus

K coxkayienuio poccuiicKux moJib3oBaTesieil, nmakeT Stata nHe pycupunupoBaH B TOM CMBICTE,
YTO Y HErO OTCYTCTBYIOT PYCCKHE OIUCAHUS. TeopeTuIecKn U TeXHUIECKHU, PycupUuKaIus Bhl-
BOJIUMBIX PE3YJIbTATOB M BCTPOCHHON MOJICKA3KH BO3MOYXKHA, HO 00beM pabOThl M3MepsaeTcs,
KaK MHE KayKeTcCs, HeCKOJbKUMHU YeJIOBEKO-IOJIAMHU, TaK YTO BCEPHE3 HA 9TO PACCYUTHLIBATH
MOKA YTO HE MPUXOIUTCH.

Tem ne Menee, Stata MoxKeT OnepupoOBATH HEJATHUHCKUMHU CHMBOJIAMH B KaueCTBE CTPOK.
Pycckue 6yKBBI MOXKHO HCIOIB30BAThH B KAUECTBE COJEPIKUMOIO CTPOKOBBIX MEPEMEHHBIX,
JIJIsE TPUMEeYaHuil, METOK IIePeMEeHHbIX U JAHHbIX, OJITHAKO HeJib3s UCIO/Ib30BaTh B HA3BAHUAX
nepeMeHHbIX. HT00bI 3T GYKBBI 0TOOPAZKAINCH, HAJIO0 B COOTBETCTBYIONEM OKHE (B IEpPBYIO
ovepesib, B OKHe DEe3yJbTATOB) YCTAHOBUTH PyCCKHe MpUdTHL. st 3TOro Hamo TKHYTHCSI
MBIIIKON B MIKTOIPAMMY OKHA B JIEBOM BEPXHEM YIUIy HYKHOrO OKHa (M. puc. 3.3) u ycra-
HOBUTH KaKOH-HUOYIb U3 PYCCKUX IIPUPTOB.

IIporpammupoBaHue

OjpHa U3 NeHHeHmnX BO3MOKHOCTEH Stata — BO3MOXKHOCTH CO3JaBaTh BeChMa THOKHE MPO-
I'paMMBbl JJIAd BBITIOJTHEHU S IMTOBTOPACMBIX ,ZLGI'?'ICTBI/IfL BOSMO)KHOCTHM IporpaMMHUupOBaHuLd 110~
CBAIIEH OTJIC/IbHBIN TOM B PYKOBOJICTBaX nosb3oBaress [P] . Pabora ¢ mporpammamu ocy-
nIecTBIAeTca KOMaH10# program. Hambomnee gacTo mcnomb3yemblii ee BApHAHT — KOHCTPYK-
nust program define , OTKpBIBAIONIAS MPOTpaMMy (3aKpbiBaeT ee Komana end). Bosmox-
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HO, CJIEeAYIONHNA O YacTOTe HCIONB30BaHUs BapwmaHT — program drop _all maa cOpoca
BCEX IPOIPaMM B IIaMATH 1pu pa3paborke u oriajke nporpamm. [Tocie komanpl program
define OOBIYHO CJIEIYIOT KOMAHIbBI KOHTPOJIS BEPCUU VErSion M rpaMMaTHIECKOro pa3dbopa
(mapcunra) syntax, pasOuBaroIasi BbI30B CO3/1aBaeMONl KOMAH/IbI Ha OT/IEJbHbIE JIOKATbHbIE
Makpocel. Cm. [P] syntax.

MecTo, B KOTOpOM OBL7a JIOMyIIeHa OIIMOKa B IporpamMMe, Jerde BCero HailTH, oTaaB
KOMaHIy set trace on. B 3aBucuMOCTH OT yCTAHOBOK TPACCHPOBIIMHKA, MOYKHO MOIYJaTh
Oosiee wiM MeHee Pe3yJIbTaThl pabOTHl HHTEPHpEeTaTopa u napcepa Stata.

Hanucannble KOMaH/IbI U NPOIPaMMbl MOXKHO OIyOJHKOBATHL B ceTu VIHTEpHET, TaK 9TO
OHM CTaHYT JOCTYIHBI IPYIUM MoJb3oBaTessiM Stata. JLas 3Toro HeobXomIuMo co3/1aTh clie-
UAJbHBIe HHAEKCHBIE (ailabl, omnuchiBaomue mpeanaraeMbie mporpammbel. Cm. [wlhelp
usersite, [R] net.

3.20 C yero Hauarhb?

Camoe TpyaHoe — HadaTh paboTy ¢ MAKETOM B ME€PBbIE MUHYTHI, U 3TO BEPHO s JTHOOOTO
nporpaMMHOTo cpejctBa. OAUMH U3 BayKHEHINNX HABBIKOB, KOTOPHIM HEOOXOJIMMO OBJIAJIETh
¢ caMoro Hadaja — 9TO yMeHHe IMOJb30BAThCs BCTPOEHHON MOJICKa3Koi (cM. paszmen 3.5, a
TaKKe TOJCKA3KU 0 KJIYEBBIM cJioBaM help, winhelp).

JIpyroit xopoiiuii BapuanT caMoodyudenus u Hadasia 3pdekTuBHoit paboThl — BOCIOIb30-
BaThCsl BCTPOEHHBIME MUHHU-YpoKamu tutorials. /locraTouno vabparh tutorial B KOMaHIHOI
cTpoke Stata — u masnbie Stata cama pacckaskeT, KaKne MUHU-YPOKW y Hee eCTh W KaK UX
BBbI3BaTh. [lepBBIfi MUHU-YPOK BBI3BIBaeTCAd KOMaHIOW tutorial intro, W WMEHHO ¢ HETO
MBIl HAUMHAJIM HAIIM MPaKTHUYeCKHe 3aHATHSA ¢ makeroM Stata. Lleab 3TUX MUHH-YPOKOB —
HE PeInTh KaKyio Obl TO HU OBLIO CTATUCTUYIECKYIO 3324y, a IM0Ka3aTh, KAK PaboOTaioT Te
UM WHBIE KOMAH/IbI B MPAKTUYIECKON paboTe, MOITOMY MpU MPOCMOTPE ITUX YPOKOB HAJO
obpamaTh BHIMaHUe He Ha TO, YTO euieodum Stata, a TOro, 4To B Hee BBOJUTCA.

s naHHoro Kypca NPpUKJIAIHON SKOHOMETPHKH aBTOPOM 3TOT'O MOCOOMs ObLIa HAIIMCAH-
Ha 0o0ydJaloIasl MporpamMMa, JIeMOHCTPHPYIOIIAst OCHOBHBIE CPEICTBA JMATHOCTHKHU pPerpec-
cuii. D1a IporpamMma JI0OCTynHa cOo CTpaHuibl http://www.komkon.org/~tacik/stata min,
OJIB3YACHh HHTEPHET-BOBMOKHOCTSIME Stata (cm. paszmes 3.16), u3 camoro maxera:

net from http://www.komkon.org/ tacik/stata
net get aboutreg

Temnbr 00y4deHus1, 6€3yCIOBHO, HHANBUIYAILHBI, OMHAKO OOBIYHO V7K€ HECKOJBKUX JacOB
JIOCTATOYHO JJIsl TOTO, YTOOBI HAYATH CAMOMY BBOIUTH KOMAH Bl W MIOHUMATh, 9TO OHHU O3HAa-
qafoT. JIas npodeccnoHaIbHOTO OB/ IeHNsT TAKETOM HYKHBI, HABEPHO, HEJEJTH W MECAIIHI
HOCTOSHHOM pabOThl ¢ PAa3sHBIMH 33/1a4aMi U PA3HBIMHU JIAHHBIME, OTJIayKHBAHHE COOCTBEH-
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HBIX TPOTPAMM H THONBITKU Pa300paThCs B UyKUX, yUaCTHE B MHTEPHET-Kypcax IO ITaKeTy,
npejraraeMbix paspaboraukamu Stata Corp., ydacrue B JIUCTe pAcChlIKK. HuKakas KHUKKA,

HE MOXKET 3aMEHHUTb CAaMOCTOATE/JIHLHOIO aKTHBHOI'O OCBOEHH!
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I'1aBa 4

MoHuUTOpuHI 3KOHOMUYECKOT'0O
IIOJIOXKEHUA 1 3JI0OPOBbd HaceJleHUd
Poccun

B s10ii riase Gy/1eT KpaTKO OMUCAHA UMEOIIASCS B OTKPBITOM J0CTYIe (M MOTOMY TOMYJIsp-
Hasl CpeJlu UccienoBareseii-skonoMuctos) 6aza manaeix RLMS (Russia Longitudinal Mon-
itoring Survey, MOHUTOPHHI SKOHOMHYECKOIO MOJIOKEHUS U 3/0POBbsl Hacesjenus: Poccum;
cM. Mroz et. al (1999), Swafford (1996)). D1o — nanesnbHOe 06Cae0BAHNE, TPOBOJANMOE COB-
mectro Yuusepcurerom Cepeproit Kapomnubr (Hanes-Xumn), komnanueii “Tlaparon”, V-
cturyroMm Cormonorun PAH, Uacruryrom Ilutanna PAH u, Ha oTne pHbIX STamax, Ipyri-
M opranm3anusaMu. B mae 2001 r. ObL1M OnMyOJIUKOBAHBI JaHHBIE AEBATOrO payniaa. Ilepsbie
JeThipe payHga npooamanch B 1992-1993 rr., m Ha HacTOAIMIT MOMEHT TPHU3HAIOTCI Op-
raHu3aropamu oociaenoBanusg neyaadubiMu. B 1994 1. Bbibopka Obljaa co3jaHa 3aHOBO, U C
TexX mop 00CJIe0BAHUs MPOBOJATCS PEryJSipDHO B KOHIE oceHH (3a MCKaouenneM 1997 r.,

KOTJIa TPOEKT He ObL1 npodunancupoBan). Daiiibl JaHHBIX *

BBLJIOXKEHBI Ha ftp-cepsep yHu-
BEPCUTETA, KOOPJUHATHI KOTOPOTo (Kak u MHOroe Jpyroe 0 RLMS) MoxkHO HaiiTu 110 ajpecy
http://www.cpc.unc.edu/rims/.

RLMS sBastercst maueibHBIM 00CIeI0BAHIEM, T.€. HHTEPBbIOEPAMHI TOCEIIAIOTCS OJHU W
Te e ceMmbu. Boibopka RLMS u3HavaibHO 4BJsgeTCS BHIOOPKOU JIOMOXO3AUCTB, U IMOITOMY
pe3ysabTaThl RLMS 10/KHBI B TIEPBYIO OYepeib OTHOCUTLCS K T'eHepaabHOH COBOKYITHOCTH
JIOMOXO03s1icTB. Bripodem, mpeicTaBUTe/ IbHOCTh BHIOOPKYM WHIMBU/YYMOB, KaK OKA3bIBAET
CPaBHEHUE €e OCHOBHBIX COIUAJIBbHBIX U JeMOTPAMDUIECKAX XaPAKTEPUCTUK C Pe3yabTaTaMu

nepenucu 1989 r., Takke BHOJIHE YIOBIETBOpUTEIbHA. JlaHHbIEe 0 BHIOOPKE M yYaCTUU JOMO-

s popmare SAS Transport files. /Iaa KoEBepTaIny B ApyrHe (GOPMATEI MOXKHO BOCIONL30BATHCH IPO-
rpammoii Stat Transfer, Bxogsiteit B kommnekt mocrasku Professional Stata.
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Tabauna 4.1: Beibopka RLMS

[TapameTpsr BeiGopku | IlpoexkT Peanuzamus
Payun 5 | Paynn 6 | Paynn 7 | Paysn 8
O6bem BLIOOPKT
JIOMOXO3SIACTB 4718 3973 3781 3750 3831
UHIUBUIYYMOB 11284 10648 10465 10677
Kon-Bo crpar 38

XO34HCTB B 00C/IeJOBAHUN NPUBOAATCS B Tabsuie 4.1.

Bribopka gomoxosstiicts RLMS 6bL1a cenana mo cxemMe MHOIOCTYIIEHYATON cTpaTudu-
KaIlMH2, T.e. II0CIeJ0BAaTeILHOr0 CIydailHoro BEIGopa. B BEIGOPKY GBLIM BKJIIOUEHBI CaMope-
HPE3EHTATUBHbIE CTPATHI, T.€. CTPAThl, BbIOMpaeMble ¢ BEPOSTHOCTHIO 1 B cujly CBOeil yHU-
kaspHOCcTH — MockBa, Mockosckast 0b1acth, C.-IlerepOypr. B kadecTBe nepBUYHBIX € THHMII
BeiGopKN (PSU) GblM MCMOAK30BAHBl aJIMHHUCTPATHBHBIE PAOHBI 001aCTell WM KPYTHBIX
ropofioB. Psnm mecTHOcTeit OBLT MCKITIOYEH W3-32 TPYAHOIOCTYIMHOCTH, HU3KOW TJIOTHOCTH
HaceJeHWsT WU BeJleHnsl OOeBLIX JefiCcTBUIA; 0OIasd YHCIeHHOCTh HACETEHUs UCKIIOYEHHBIX
mecTHocTel coctaisger nopsaka 4.4% nacenenns PO. 13 kaxk10ii cTpaThl BLIOMPAJICA OJUH
paiion (PSU)3. Bropuunoit eqununeit seibopku (SSU, secondary sampling unit) sigasiiorcs
YUYACTKH TIEPEIUCH, H30UpaTebHble YIaCTKH UK HOYTOBbIE OT/IETCHUs (B MOPSIIKe MTPeIo-
yrenus)®. Hakonen, Ha TpeTbeM ypoBHE BBIOMPAIOTCS CaMM JOMOXO3AHCTBA.

B cuny omucannoit crpyKTypbl BeiOOpKH, RLMS Henb3a ncmoab3oBaTh A1 aHATIH3A Pe-
IMOHAJBHBIX daHHBIX. Tounee, RLMS me sBisiercs npejcraBuTe/bHBIM 00C/I€0BAHUEM HA
pernonajbHoM yposHe. Tak, n3 89 cyobekroB Peneparuu, obcae0BaHne 3aTparuBaeT 4y Th
boJtee Tpex JeCcATKOB, IPU 3TOM B OJHUX CyObeKTaX ONPAIIUBAETCs TOTBKO TOPOJICKOe Hacese-
HUe, B IPYTUX — TOJIBKO ceJIbcKoe. Be3ycmoBHO, TpH HATMYIUT BHEITHUX JAHHBIX O COCTOSTHUT
peruoHa — TAKUX, KAK TeMIIbl HHIIANNN WK YPOBEHb 0e3pabOTHIIbI — HUX BIIOJIHE MOMXKHO
BKJIIOYATDh B PEI'PECCHU B KAYECTBE IK30T'CHHBIX MepeMeHHbIX. KOppeKTHOCTh UCIIOIb30BaHU
JIAHHBIX SABJISETCS B HEKOTOPOM CMBIC/I€ HAIPABJIEHHON: UCIOIb30BATH XOPOIIIHE PETrHOHAb-

uele ganuable B RLMS morkuO, a ganasie RLMS B peruoHa/IbHBIX UCCIEI0BAHUAX — HEJIb3I.

2 Cu. Takke c. 23.

3 O6bIIHO B IPaKTHKe CTPATH(UIIPOBAHELIX BHIOOPOTHLIX 0BCIeIOBAHNN 03 KaxKIO0H CTPATHI BRIOHpAeT-
cs1 Heckobko PSU. B manuOM ciiydae, mo BCell BUIUMOCTH, PA3PA0OTUYNKN ObLIN BBIHYKIEHBI OTPAHUYUTHCS
omaum PSU u3 dunancoBbx coobpaxkenuii. DopMasbHO Takas CTPYKTYpa BHIOOPKU HE MO3BOISET OLEHU-
BaTh IWCIEPCHI0 KAKUX ObI TO HU OBLIO BBIOOPOYHBIX craTucTuK. Ha mpaxTmke mpu pabore ¢ RLMS sro

coobpazkeHne OOBIMHO UTHOPUPYETCS.
4V caMOpenpe3eHTATHBHBIX CTPAT TH eIUHUILI ABJISIOTCE NEePeUuUdHbLMU, TITO HEOOXOMUMO VIHTLIBATH

[IPY PacUeTe MOMPABOK HA, CTPATH(MUIMPOBAHHYIO CTPYKTYDPY BBIOOPKU.
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MaTepBhIOEPAMHU 3AMTOTHAIOTCS TPU THTIA aHKeT: ceMeliHas, WHINBUIYAIbHAS /1 B3POC-
JIBIX U MHIUBHIAyasjbHas st gereil. CeMeiiHyI0 aHKeTy 3allOIHSIeT Y4IeH CeMbH, Hambosee
CBEJIYIOIINI B ee PeCYPCHBIX 1 (DMHAHCOBBIX MOTOKAaX. /leTckue aHKeThl 3aIOJHAIOTCS POJIH-
TensMu. Kpome Toro, cozmaercs Tak:ke (ailsl JaHHBIX, cOmepzKalluxX cBejaeHnsa ob mHdpa-
CTPYKTYpe TOCeIeHusI U IIeHAX MECTHOU TOProBoii ceTu (MeCTHBIe JaHHBIe, community data).
OTH JaHHbIE PACIPOCTPAHIIOTCA OTAEIBHO OT HHAMBUIYAIBHBIX W CeMENHbIX JAHHBIX, W s
UX HUCIHOJIb30BaHUs HEOOXOAUMO 3AIOTHUTH CHEIUAJTHLHOE COIJIAIEHUE C YHUBEPCHTETOM O
pacupocTpaHeHuu JTaHHbIX.

/larHble, MOTyYeHABIE U3 3alIOTHEHHBIX aHKeT, TpejcTaBiaenbl B IaTepruere. Kpome ToroO,
paspaborunku RLMS npoBogsT MEHUMAIBHYIO YUCTKY ¥ CBEPKY ITUX JAHHBIX, PE3Y/JIbTATHI
KOTOPOIi TaK:Ke UMeIOTCS B OTKPBITOM gocTyne. PaiiiaM JaHHBIX TAI0TCA CJIEIYIONINE NMeHa:

e r#hh* — HCXOAHBIC JAHHBIC CEMEHHBIX AHKET;
e rithe* — mepepaboTaHHbIE JJAHHBIE CEMEHHBIX aAHKeT;
e r#in* — UCXOJAHBbIE UH/UBUAYAJbHbIE JIAHHbBIE;

e r#* — mpodude BTOPUYHBIE JaHHbIe (MOTpebieHne agkoroys, Tabaka, KaJopUiHOCTD

IHTAHUSA U T.II.)

3iech # 0bo3HAYAET HOMEP payHIa (B JecsSTOM payHje Ha 3TOM MecTe CTOMT OyKBa j), a
* — TPOM3BOIbHOE OKOHUYaHHUe. Tak, dail/l ¢ UCXOIHBIME JAHHBIMU O JT0X0JaX JTOMOXO3SCTB
3a ceJbMOil payHj Oyjger HocuTh HaszBaHume r7hhincm. Bcero takmx (aiijioB — 0K0I0 JABYyX
JIECATKOB 3a Kazkipiit pays1. Kpome camnx nanubix, B arepuere umetorca u pdf-caiiisr ¢
OJIaHKAME BCeX aHKeT (Ha aHDJIMHCKOM SI3BIKE).

Bo Beex daitiax JaHHBIX IMEIOTCS HAeHTHDUKATOPDI CeMeil U /Ui HHIUBHLY YMOB, KOTO-
pble MOKHO UCIIO/IB30BaTh B KOMaH/le merge. B mpeiesiax 0JHOTO payH/1a TAKUME HJ1eHTHdOH-
KATOPAMU SIBJISIFOTCS TepeMeHHble site# (HoMep MecTHOCTH), censusd# (HOMep ydJacTka —
ydacTka Bceobleil nepenucu, n36UpaTe/ibHONO yYacTKAa WM 30HBI OXBaTa MTOYTOBOTO OT/IE-
JIeHWsI B TOPOJIaX, J€PEBHH B CeJbCKOi MecTHOCTH), family# (mmpeHTudUKAIMOHHBIH HOMED
ceMbH) ¥ person# (HOMep WHIMBUJIA B IPEJIEIaX TOMOXO3ANCTBA — B WHINBH/LYATBHBIX JIAH-
HbIX), rjie # — no-npexKHeMmy HoOMep payHnjia. Bo3aMoxKHbBI, BHpOYeM, MeJKUe OTKJIOHEHU S TaK,
B JIAHHBIX 6-I'0 payH/a BMeCTO epeMeHHbIX site6, censusd6, family6, person6 mmeror-
cd mepeMeHHbIe site, census, family, person, 9TO cO37aeT OIpe/eJeHHbIE HEYI00CTBA
NpH MONBITKAX HAaNHUCATh MMPOTPAMMBI, YHUBEpPCAJIbHbBIE I BCeX MepuooB. [I1a coBmerre-
HUs JTAHHBIX 32 pas3Hble PayHabl® cleyeT HOoAb30BaThed MepeMeHHbBIMHI aid, bid, cid u did,

5TIpu pabore ¢ IOMOXO3AHCTBAMH, yIACTBOBABIIMX BO BCEX PAyHIAX ODCIENOBAHHS, CJEAyeT WMeTh B
BUJY, UTO TOAODHAS MAHETb MOXKET WMEThb MPEICTABUTENBHOCTh XY3Ke, YeM HUCXOIHAS BHIOOPKA, €CIH BhbI-
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HPEJICTABISIONIUME cOO0M YHUKATbHBIE HIeHTH(MUKATOPHI JOMOXO3SHCTB MJIM WHIAMBUILYYMOB
3a COOTBETCTBYIONINE PayHbl. K COXKAJIEHUIO, W JJIs WHIUBUIYYMOB, W JJIs JTOMOXO3SIHCTB
HCTIOTB3YIOTCS ePEeMEeHHbBIE C OJIHUM U TeM Ke HA3BAHHEM; TePEeMeHHbIe JIJIsd JOMOXO03sICTB
IPU 3TOM Ha JiBe NHUMPLI KOpoUe.

JI71st onpejiesleHHBIX 33729 (HANpUMep, aHATM3a C YU9eTOM CTPATH(UKAINE KOMAHIAMHI
SVy* Win OyTCTpena) MOryT MoTpeGoBaThCsa MIeHTH(MUKATOPLI cTpaT (M, COOTBETCTBEHHO,
IEPBUYHBIX €[MHUI BBIOOPKH ). DTa HHPOPMAIHs COAEPKUTCS B IEPEMEHHBIX PSU W psu#,
KOTOpbIe MOXKHO HalTH B (pailjax MECTHBIX JAHHBIX.

OcnoBubiMu TeMaMu oocienoBanusg RLMS saBigioTcs 310poBbe B SKOHOMUYECKUE XapaK-
TePUCTUKH HacejeHus. Hapsay ¢ yKazaHHBIMH JIOMOXO3dHCTBAMU HOMUHAJIBHBIMU 9KOHO-
MHUYEeCKUMH TOKa3aTe MU, BO BTOpUIHBIX daitnax RLMS npuBoagrcs Takxke “peanbHbie”
(nedpmuposanubie) noxkazaresn’.

Bee mepemennbie Bo Beex aiiax MMeOT onucaHusd (BO BCSIKOM CJydae, B HCXOIHBIX
daiinax, pasmemennbix B VuTeprere). [lpn koupepramuu mnporpammoit StatTransfer stu
OIMCAHUs COXPAHAIOTCS.

Hauunas paborars ¢ ganabivu RLMS (kak u 1060# apyroit 6a3bl JaHHBIX), IOMHATE O

npaBu/iax “XopoIero CTuis :

1. Heobxommmo XpaHUTh HCXOAHBIE (DAMIBI B COXPAHHOCTH, Moauduiupys ux do-daitaamu
U COXPAaHssl, MPH HEOOXOIUMOCTH, B BHJIE OT/E/JbHBIX HOBBIX (DAflJIOB. DTO MOJIE3HO HE
TOJBKO JJIA BOCCTAHOBJICHUA INEHHBIX HCXOAHBIX CbaﬁﬂOB AJaHHBIX U PE3YyJbTaTOB CO6—
CTBEHHBIX HMCCJIEJIOBAaHUIL B crydae c60st, HO U JIJIT BO3SMOXKHOCTH, XOTS OBl TeopeTHte-
CKOil, BOCIIPOM3BEIeHHUSI BAIINX PE3YIbTATOB JIPYIUMH HCCIEI0BATEISIMHE.

2. U3 gucia npovux mpaBua pabOTHI C JAHHBIMHU, YIIOMHHAEMBIMH B PA3HBIX YacTAX IJia-
Bbl 3, CTOUT HAIIOMHHUTH O HEOOXOIMMOCTH ONUCAHUS JTaHHBIX (@el data ) H IIe-
PEMEHHBIX (@el variable ) HENOCPEACTBEHHO IIOCTE UX CO3JAHUS, & TaKXKe O BO3-
MOZKHOCTSIX BHECEHUS KOMMEHTapueB B (hailjibl JAHHBIX (M s ) OTu QyHKINHT MTaKkeTa
Stata HaunHaIOT 0COOEHHO EHUTHCS MPH ObpalieHnn K daitiam, CO3JaAHHBIM HECKOJIBKO
Hejieb (1 TeM Gosiee MeCAIEeB) TOMY Ha3a/l...

ObIBaHUE JIOMOXO3SHCTE U3 00C/IEI0BAHNA HE CIyYaiHO (4, HAIPUMED, KOPPEIUPOBAHO C MX JOXOIOM WJIU
cocraBoM; cM.Aiisazan, Konenukos (2000)). Asropet RLMS crapaorcs OTCIeKUBATH JOMOX034HCTBa, Iepe-
e37KaloNye Ha, HOBOe MecTo, jyist Toro, urobbl RLMS coxpamsna mpeactaBUTeIbHOCTh HE TOJBKO TEKYIIYIO
(r.e., ckaxkem, BbIOOPKA JepsaToro payuzia 3a 2000 r. npexcraBuTesbHa Jjid Hacesenus Poccuu 3a 3ror rox),
HO U TIPOJOALHYIO (T.€. JOMOXO3AHCTBA, MPEICTABIEHHBIE BO BCEX PAYHIAX, (POPMUPYIOT MPEICTABUTEIBHYIO
BBIOOPKY), 9TO, KOHEUHO, TOPA3I0 CIOKHEE.

6 ITns mocrpoerns nedaaTopos uenonb3yrorea gannbe “O6zopa sxonomuxu Poccun” (Russian Economic
Trends); 6a3oBbiM nepuoaoM BhicTynaer 1992 r.
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B zakiiodenne ynomsineM, 4To, 1O JaHHBIM Y HuBepcuTeta CeBepHoit Kaponunsl, 6a30ii
naaabix RLMS monb3ytorest 0K0/10 TpexcoT Hay YHO-HCCIIeI0BATEILCKIX OPraHUu3aIUil 110 BCe-

MY MHUDY.
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I'maBa 5

SaKJII0UeHue

B nansOM mocobun GbLIH pACCMOTPEHBI OCHOBHBIE ACIIEKTHI IPUKJIATHOIO IKOHOMETPUIECKO-
ro aHa/MM3a. BesycioBHO, IPUBEJIEHHBIH MaTEepHaT CTPAIAET CXeMATHYHOCTHIO 1 HETIOHOTOI:
MIPAaKTUYCCKHN KazKad U3 paCCMOTPEHHBIX HpO6JIeM BIIOJTHE MOXKET IMOCJIYZ2KUTh TEeMOR AJ1d OT-
JIeJIbHOM MOHOTpadun. ABTOP CKOpee CTAaBUJI IEJbI0 He N3I0KHATH JeTaJIbHO BCEBO3MOXKHbBIE
ACIIEKTHI PEIPECCHOHHOTO AHAJIH3A, & II0JICKA3aTh YUTATEJII0, KAKHE METO/Ibl AHAIN3A TAHHBIX
BOOOIIE CYHIECTBYIOT M KaK MOYKHO BBISICHUTB, CJIEJYET JIM NPUMEHSTh 9TH METOJbl B JIaH-
HOM KOHKDETHOM CJIY9ae, a TAKZKe MO3HAKOMUTh TUTATENs] ¢ SKOHOMETPUIECKUMHI METOTAMH,
BCTPEYAIOIIUMUCSA B COBPEMEHHOII jiuTepaType.

Jns nasibHeHtero aTeHns MOTy T OBITh TOPEKOMEHI0BAHbI, B TIEPBYIO 09epe/ib, KHUTH Afi-
Bazsan, Mxutapsan (1998) u Greene (1997). Hekortopsie n3 Gosee y3KHX TeM OCBEIICHLI B
CIENUABHOI JIUTepaType, a TaKzKe B CIPABOYHUKAX 1O YKOHOMETPUKE U CTATUCTHKE, CCBLI-
KI Ha KOTOPbIE TAKYKe TPUBOJUTCS B CIUCKE JUTEPATYPbl. UHCI0 MCTOYHUKOB HA PYCCKOM
SI3BIKE, K COXKAJIEHUIO, JOCTATOYHO OMPAHMIEHHO, B OCOOEHHOCTH B OTHOUIEHHH MOCOOHI u
moHorpaduii M0 SKOHOMETPUKE, ¢ KOTOPOH POCCHHACKME MCCIEJI0BATENN W CTYAEHTHI CTAJHN
3HAKOMHTBCSL TOJIBKO B [OCJIEIHHE TOJIBI.

TeMm He MeHee, aBTOD HAJIEETCs, YTO ITO MOCOOUE TOMOXKET B MIPUKIATHOI pabore IKOHO-
MUCTaM-UCC/IeA0BATE/IfIM B aHaJIN3€C PEaJIbHbIX JaHHbIX W CTy/JC€HTaM B OCBOCHUU IIpeiMeTa

SKOHOMETPUKH.
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I'1aBa 6

Jlomaniame 3aJjaHnsI

Heorbemiiemoii 9acThbio Jiio60ro yuebHOro Kypca siBIASIOTCH JoMalliue 3aanus. Jlanabiii
KYpC sBJIsIeTCs cyryb0 MPAKTUYIECKHM W TPHUKJIAJIHBIM, U JIOMAITHAE 3aaHUS BBICTPOEHBI
COOTBETCTBYIOIIMM 0OPA30M.

[Iepen ceMmunapoM IpejiaraeTcs HyJIeBoe JoMalllHee 3aaHne, IpeaHa3HadeHHoe B OCHOB-
HOM Jytsi 0TOOpa caymiareseit s cemunapa. OHO IpeHA3HAMEHO JIId TOrO, YTOObI TOTEH-
UAJTbHBIE CJYIIATEN MOTJIA PEaJbHO COOTHECTH CBOU BO3MOYKHOCTHU C YPOBHEM CJIOKHOCTH
MarepuaJja Kypca. [IpeacraBienue o ToM, Kak perraTh TaKue U MOJ00HBIE 33/1a4H, STBISIETCS
OTIPABHOU TOYKOU /IJId YCBOCHUA MaTepHUaJa Kypca.

J171s BBIOJTHEHUST HYJIEBOI'O JOMAIITHETO 33/ aHusd g HACTOATETBHO PEKOMEHIVIO O3HAKO-
MHTBHCsI ¢ KHUZKKOH 110 9KoHOMeTpuke Karbimesa u [lepecenkoro (xorst 661 B 00beMe HEPBBIX
tpex iaB — Maruyc 9. P., Karsimes [1. K., Tlepecenikuit A. A. Dxkonomerpuka. Haganbubrit
Kype. M., Hemno, 1997) uiau ¢ COOTBETCTBYIOIIMMH TyIaBaM¥ KHUZKKW AiiBasstna 1 Mxurapsi-
Ha (Aitsassu C.A., Mxurapsn B.C. TIpukiajHasi CTATHCTHKA U OCHOBBI 9KOHOMETPHUKH. M.,
FOHUTU, 1999), NOCBAIIEHHBIME PDEFPECCHOHHBIM MOJIETISAM U METOJIY HAUMEHBIITUX KBaJIpa-
TOB.

Ecnn Bam KaKeTcs, 94TO YTBEDK/IEHUE 33/1a9¥ HEKOPPEKTHO HJIM ONUO0YHO, YKaKUTe,

oyeMy.

1. (Marnyc, Karbrmes, [epecenkuit, 1997) Yro npousoiiner ¢ MHK-onenkamu, eciu K 0/
HOMY U3 PerpeccopoB 100aBuTh KOHCTaHTY? Eciu K 3aBUCHMOi mepeMeHHON 100aBHTh
KoHCTAaHTY? Ecam 3aMeHuTb perpeccopbl W 3aBHCHMYIO MTEPEMEHHYI0 Ha OTKJIOHEHWS
oT cpearux 3Hadennii? VcemenyiiTe, Kak W3MEHSITCS ONEHKHN (eCM W3MEHSATCS) U Kak

M3MEHUTCS] 3HAYUMOCTD DErpeccopoB (eCi U3MEHHTCS ).

2. B Moze/in MHOYXKECTBEHHON perpeccuy HapsiJly ¢ PErpeccopoM & He UMeeT CMbICIA UC-

IIOJIb30BaThH €TI0 CTCIICHU 1'2,.%3, ..., TaK KaK 9TH CTeIIeHU dBJIAI0TCA 3aBUCUMBIMU OT
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perpeccopa x u, ¢JeJI0BaTe/IbHO, He Jal0T HUKAKOH JonoMHuTe1bHo! nHdopManun. Oo-

OCHYHTE WU OLPOBEPrHUTE.

3. Y BesIKOi perpeccun cyMMa OCTATKOB paBHa HyJf0. OOOCHYHTE WM TPUBEIATE KOHTP-
IpHMep.

JanbHefinme 3a/1a4u CBI3aHbl C TAKeTOM Stata, 3aHATHIMH Kypca WJIH MaTEePHATIOM I0-
cobusl.

1. CxonpKo mapaMeTpoB JOMKHO OBITh Y KOMAH/bl regress mnakeTa Stata?

2. Kak 1o pacnedaTke perpecCuu MOHATH, KAKHe MePeMEHHbIE CTATUCTUYECKU 3HAYUMDI,

" 3Ha4YUMa JIN BCA perpeccud B I_[eJIOM?

3. N3BecTHO, YTO MYJBTUKOJINHEAPHOCTh U F€TEPOCKETACTUIHOCTD YBEJIMIHBAIOT OIMINO-
ku MHK-onenok koadpdpunenros. Eciu 0b6a stux apdekra aeiicTByOT 0ITHOBPEMEHHO,
MOZKHO JIH 32 c9IeT OOpBhOBI ¢ OTHUM W3 HUX 0CIabuTh 3P dEKT Apyroro?

4. Kaxue 3HaueHus cTaTUCTHKH R? Bl Gb coutm xopommmu, 1 nodemy: 0.7315, 0.0082,
0.1041, 0.9989, 0.9305, 0.50007

5. BocnpousseauTre Ha JlaHHLIX auto.dta rpaduku #Ha puc. 2.3-2.8.

6. Paccumraiite no mamasiMm RLMS cpemnemyiieBbie JTOXOAbI B PACXOJBI JTOMOXO3SHCTB.
CoBnagator u 3t mudpui? JoMKHBL 11 OHA COBIAIATD?

[To okoHYaHUM Kypca CAYIIATeIsIM IIPeIIaraeTcs BBHIMOJTHUTDL HEOOMBIIOe UCCTIeT0BAHNE
no moruBaM RLMS ¢ mcnosp3oBanneM nakera Stata, 3akiaiodarorneecss B H0a00pe JTaHHBIX,
BhIOOpe 1 0DOCHOBaHuUH crerudukanuii perpeccun, (GOPMYyJINPOBKE U MPOBEPKE CTATHCTHTe-
CKHUX THIIOTE3, & TAKKe B JUATHOCTHKE HMOJYYEHHBIX Pe3YJIbTaTOB.

Bapanwue. [lo ganabiv oga0r0 3 payanos RLMS paccuntaiite, Kak CBsI3aHBI MEXKJTY CO-
001t ypoBeHb 00pa30BaHMs W JOXOIBI. dTO HEOOXOINMO YINTHIBATh, €CJIN OOBEANHSTE JaHHBIE
38 HEeCKOJIbKO payHJ0B? MoxKHO T HA OCHOBE MOJIYIeHHBIX PE3YJIBTATOB YTBEDXKJIATh, ITO
HAJIAIHe BBICHIETO 00pa30BaHUsI MOBHIIIIAET WIH MOHIAKAET 3apILIATY HA CTOJBKO-TO pyoO.reit
/ CTOJIBKO-TO MPOIEHTOB?

CpoK BBITTOIHEHHST 3aJaHUs — JIBE HeJIeJIH.

Bajanue, 6€3yCJ0BHO, IPEJACTABACHO B MAKCUMAJIbHO OOIIEM BHJE, B LEISIX HPHOJINZKE-
HUS 0OCTAHOBKHU K “D0€BOIT”: B yCJOBHSAX peabHOIO MCCJeI0BaHus Oy/1eT He0OXO0ANMO TOYHO
Tak »Ke BbIOMpPATh MepeMeHHbIe JIJIsi aHAJIN3a, BRIYUINATH JaHHbIe, BHIONPATH CHenndUKaINIO

MOJI€JId, IIPOBOJUTL JUAI'HOCTUKY PErpeccuu U T.II.
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