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I[aHHoe ACCe ABJIdETCA O630pOM OCHOBHBIX 9KOHOMETPpUYIECCKUX MEeTOA0B OEeHKU JIU-
HAMUYECKUX CTOXaACTUYECKUX MOII;e.T[efI 06]1[61"0 paBHOBECHUSA, TMUPOKO UCHOJIB3yEMbIX
COBPEMEHHBIMU IEHTPAJTbHBIMUA OaHKAMU U (hejiepaJbHBIMUA PE3€PBHBIMU CHCTEMAMH.
Crarhst TOCBsAIIEHA OOCYKIEHUIO OCHOBHBIX 3KOHOMETPUYECKUX MPOO/IEM BO3ZHUKAE-
MBIX TIPH CTATHCTUYIECKOM OTIEHMBAHWHM W (POPMHUPOBAHUN CTATUCTUYECKUX BBIBOJIOB
0 TapaMeTpax JMHeapU30BAHHBIX MojeJieil obmero paBaoBecusi. B crarbe MbI pac-
CMATPUBAEM TPU OCHOBHBIX METO/IA OIEHUBAHUS JUHAMUIECKUX MOJIeJell - MeTO I, Hau-
MEHBIIIET0 PACCTOTHUST, METOI MAKCUMAIBHOTO TIPaBIonom00must 1 BaiiecoBckmit MmeToI.
Ocoboe BauMaHue yjeeHo mpobjieMaM, KOTOpble BO3HUKAIOT B CBA3U CO CKY/IHOCTBHIO
MAaKPO9IKOHOMUYICCKUX JaHHBIX. BOHpOCbI MAaKPOKOHOMMUYIECKOIO0 MOJC/JIMPOBAHUA U1
BOIIPOCHI PEIIeHNs CTOXAaCTUIECKUX JUHAMUIECKUX CUCTEM, XOTd U ABJISIOTCI MCKJIIO-
YUTEJIbHO MHTEPECHbIMU U CJIOZKHBIMU HAXOAATCA 3a PaMKaMMU HpI/IBe,ZLeHHOI;'I cTraThbu.

1 /InmHaMuYecKue CTOXacTUYeCKNe MOJIeJIM OOIIEero paBHOBECHUS

[Mocemnee mecsaTuierne TPUHECTO GOMBINNE W3MEHEHUS B SMIUPUIECKON MPAKTUKE MAKPOIKO-
HOMUYECKUX HCCegoBanuii. [Iponsories Ka4eCTBEHHBIN CIBUT OT UCIOJb30BAHUSI BEKTOPHBIX aB-
toperpeccuonubix Mozeneit (VAR) K MaccoBOMy HCIOTB30BAHUIO JUHAMUIECKUAX CTOXACTUICCKUX
mozeneit obuiero pasuosecust (DSGE). Monesin DSGE siBasitorest coBpeMeHHO# mONbITKON 1c-
MOJIK30BATh Pa3yMHBIE CTPYKTYPHBIE OIPAaHUUYEHUsI, HAK/IAJbIBA€Mble 3KOHOMUUYECKON Teopwueit,
[P OTIEHUBAHWY B3AUMOTHOIIEHNH MEXK Ty PATUIHBIMUA BEIYITUMU MaKPOUHIUKATOPAMU. BOJIb-
[ITUM TIPOPBIBOM TTOCJIEIHET0 JECATUIETHs] CTa0 Pa3BUTHE YUCIEHHBIX METOJIO0B PEelleHus IUHa-
MUYECKUX CHCTEM, KOTOPBIE TTO3BOJIUIN PEIaTh CAOKHBIE TEOPETUIECKNE MOJE]N UHCJIEHHBIMU
MEeTOJAMU U TEM CaMbIM COKPATHUIN PA3PhIB MEXKY TEOPETUIECKUMU MOJIEISIMUA, KOTOPhIE MOYKHO
PeInTh, U MOJEIAMA, KOTOPHIE MOYKHO UCIOIH30BATH TP OIEHUBAHNN.

OcHorHast pazuuiia Mexay VAR mogenrsimu u DSGE mopensimu B TOM, 94TO ME€pBBIE ABJISIIOT-
Cs TOCTATOYHO OOIIUMY JIMHEHHBIME MOJEISIMI HAK/IQIBIBAIONINMI MUHAMAJILHBIE CTPYKTYPHBIE
OTpaHUYEHUST HA B3aUMOJEHCTBUS MEXKy BXOSIIUME MAaKPOIKOHOMUIECKUMU TepeMeHHbIMu. B
nporuBoBec uM, DSGE Monenn aBiagrOTCS MOJHOCTHIO [TapaMeTPU30BAHHBIMU MOJEIAMEU C MUK-
POPKOHOMUYECKUMU OCHOBAHUSIMU, TO €CTh OCHOBAHHBIMU Ha MOJIHOMN crenudukanmm JeicTBuil u
MOCTYIKOB BCEX areHTOB B 9KOHOMWKE (C onmcanveM WX (DYHKIWI TTOJIE3HOCTH) & TaKXKe yCA0BUit
PABHOBECHS Ha BCEX PBIHKAX. YCJOBUS MAKCUMHU3AIUH TTOJE3HOCTH BCEMW AT€HTAMU W YCJIOBUSA
PaBHOBECHST BCEX PBHIHKOB HAKJIAJbIBAIOT OYEHb CUJIbHBIE OTPAHUYEHUS] Ha BO3MOYKHBIE B3aNMO-
JTEACTBUST MEXK Ty MaKpOTIEpEMEHHBIMI W YCTAHABIUBAIOT (DYHKITHOHATHHBIE 3ABUCUMOCTH MEK Y
ko3duunuentamu peaynuposanuoii dpopmer (reduced form). Tak manpumep, MHOTHE JIMHEAPU3U-
posamubie DSGE mosem MoryT 66T 3anucansl B popme VAR, onHako, Ko3pUATIHEHTH COOTBET-
creytomero VAR npejcrasiierust OyayT He CBOOOIHBIMU, & CTPOro PYHKINOHAIBHO CBSI3AHHBIMU
MeX Iy coboit mapamerpamu. Bompoc o Tom korma DSGE momens moxker 6bITh 3ammcana B VAR
dopme ¢ orpanmuennavu o6cyxqaerca B crarbe Fernandez-Villaverde et al (2007).
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Bogee xkectkas mapamerpusaiius DSGE moesneit mmeer cBou npenmyiiectsa. Bo-nepBoix, /10-
TTOJTHUTEJIbHBIEC OTPAHUYCHUA TTO3BOJIAIOT HAJACATHCA Ha 60.}188 Sd)(i)eKTI/IBHbIe OIIEHKU BCEX CTPYK-
TYPHBIX B3aUMOTHOIIEHU. Bo-BTOpHIX, crienndukanus GyHKIU MTOJT€3HOCTH areHTOB MO3BOJIAET
n3y4vaTb S(b(beKTbI PAa3JIMYIHBIX THUIIOB MaKPOIKOHOMUYECKUX BMEIIATEJIHCTB U MaKPO3KOHOMMWYE-
CKOHl IIOJIMTHKK Ha 0JAar0COCTOSHUE AreHTOB, YTO HEBO3MOXKHO cieiarb B VAR momensax. 11 B
TPpeTbuX, JOIIOJTHUTE/JIbHbIEC OTDAHUYCHUA HaA BSaHMOﬂeﬁCTBI/IH IEPEMEHHBIX 1al0T HAJC2KIYy Ha 60-
nee kadecTBenuble mporuossl (forecasts). Ocnosubivm memoctatkamu DSGE mogerneit ssisgercs
MTOBBIINIIEHHAST BEPOSITHOCTh HEBEPHOI CIerunduKaIliy U CI0KHOCTU ¢ HEJTMHEHHBIM OIIEHUBAHUEM.
DSGE wmogenu nerde dasibcuduiiupyeMbl TaKk KaK HAKJ/IAIbIBAIOT OOJIbINE OrpAHUYEHN HA JIaH-
uble. Hekoropsie crarbu Jenatomue svnupudeckue cpasaenuss DSGE u VAR wmogeneit — Chari,
Kehoe, McGrattan (2005), Christiano, Eichenbaum, Vigfusson (2006), Del Negro et al (2007).

Craructuueckoe orennsanne DSGE Monmenu sBisieTcss MHOTOCTYIEHUATHIM ITPOIECCOM, KOTO-
phIit BKIIO9aeT B ce0st TIPOIECC MOJIeIMPOBaHust (HAMCAHNE TUHAMUYIECKONH MAaKPOMO/Ie/IU O0IIEero
PABHOBECHS), PEIeHne MOJIe/IN, TIPUBEICHUST PEIeHNs] K BUIY MOJXO/SIIEMY JIJTsi CTATUCTHIECKO-
10 OIEHWBAHWS W HAKOHEI[ 9KOHOMETPUUIECKOTO OlleHWBaHue. B 3ToM 3cce MbI 00CYIUM TOJBKO
[IOCJIE/THUI TI1ar, a UMEHHO TOJIbKO SKOHOMETPUIECKYI0 COCTABJIAIONLYIO 3TOro npotiecca. Creayro-
Iasi TJIaBa JlaeT KPATKOe ONMHUCAHUE TOIKOHOMETPUIECKUX CTA Uil

Ha mammbIif MOMEHT CYITECTBYET TpH OCHOBHBIX TOX0/1a K onennBannio DSGE moeseit, 18a m3
HUX KJraccuueckux u ojuu baitecoBckuit. Kiracuaeckue 1moaxoapr uCmo ib3yior jinbo 06001menabIit
MEeTOJ[ MOMEHTOB U METO/| HAUMEHBIIIEr0 PACCTOsHU, BKJIOYAs CAydand KOT/Ia JIJisi BBIYUC/IEHUS
1eJIeBOi (PYHKIMU PUXOAUTCI UCIOJAb30BATH CUMYJISALNAN, JIUOO METOJ MAaKCUMAaJbHOIO IIPABIIO-
momobust. BaitecoBckoe oreHmBanMe mojtaraeTcs riaasabiM obpazom Ha MCMC aaropurv, KOTOPHIi
SIBJIETCST YUCTEHHBIM METOJIOM JIJIsT TIOJIYUEHUsI TIOCTEPUOPHOTO pacnpeneienus. Huxke Mbr 06Cy-
AUM TIPEUMYIIECTBA PA3JIUIHBIX METOIO0B, OCO6€HHOCTI/I X TIPUMEHEHUA a TaK2Ke CJIO?KHOCTHU, C
KOTOPBIMU CTAJTKUBAIOTCS MaKPOIKOHOMETPHUCTHI.

B mocsieree Bpems ObLIO BBITYIIIEHHO HEMAJIO KHUT W OO30PHBIX CTATEH, KOTOPHIE TTO3BOJIAIOT
03HAKOMUTCsI C Teopueil u npaktukoit onenuBanus DSGE mozeneii. ¢ 661 xoTena o6paruTh BHU-
manue unraresneii na kauru Canova (2007) u DeJong and Dave (2007), a rakxe nexiun Jlappu
Kpucruano?, KoTopble SBISIOTCS TOCTATOYHO IOJHBLIME U MHTEPECHBIMH MCTOYHHKAME IO JaH-
noit reme. IIpobsieme onenuBanus DSGE mozeneil rak:ke nocssinena ob63opHast Jiekuus >Kuma,
Croka ma Jjerneil mxose NBER B 2008.* JIpyruM mHTEpeCHBLIM HCTOYHHKOM SBJIAETCH JICKIIH
®panka [Mlopdanga(F. Schorfheide (2010)) Ha MUpOBOM KOHTpecce, MOCBSIIEHHAS HEPEITEHHBIM
skoHoMeTpudeckum npobiaemam DSGE wmopeieii.

g npakTudeckoro ucnosib3oBanus DSGE Moperneit s peKOMMEHIYIO 03HAKOMUTCS ¢ OeCIiaT-

HOit codrBepHOit porpammoit Dynare®

, KOTOpast dBJsieTCsa HAACTPOiikoit B makere MatLab. ITpo-
rpamma Dynare mo3BojiseT aBTMaTUYeCKU JUHEAPU3UPOBATEH U pernarh cranmaptasie DSGE mo-
JIeJTN, a TAaK>Ke CTaHJaPTHO UMILIEMEHTHPOBATEH OIEHUBAHUE METOL0M MaKCHMAaJILHOTO MTPABIOTO-
nobust u BaitecoBckum MeromoMm. Dynare mojiiepKuBaeTcs OOJIbIINM IUCIOM aKAJEMUIECKUX YUIe-
HBIX, a TaKXKe UCCJe0BaTe/IsiMi, PabOTAIIIMMI B EHTPAJIbHBIX OAHKAX W PE3EPBHBIX CUCTEMaX
pasymmuanbix crpan. CoobirectBo Dynare mojiiep2KuBaeT akTUBHBIN (HGOPyM, TJ/I€ MOKHO MTOJIYIUTh

OTBETHl Ha [PAKTUYECKUE BOIPOCHI CB3aHHble ¢ ouenuBanueM DSGE moueiieii.
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2 Craguu npeinecTBYONE SKOHOMETUPIECKOMY aHAJM3Y

2.1 MogeaupoBaHnue 1 JUHeAPU3AIUI MOIEIN

Tunwanas 3a7a1a MAKPOIKOHOMUIECKOTO MOJEINPOBAHISA HAUNHACTCSA C OMMCAHUS BCEX areHTOB
B DKOHOMUKE U UX (byHKU;I/H‘/JI IIOJIE3HOCTHU MJIX OIITHUMMUI3AIIMOHHBIX 3a/la4. TaKI/IMI/I areiraMm MoO-
ryT OBITH JOMOXO3SHCTBA, KOTOPHIE MOTPEOIAIOT KOHETHBIN MPOAYKT, TPEIIAraioT CBOU YCIyTH
Ha PBIHKE TPY/Ia, WHBECTUPYIOT CBOW COEpesKeHusi, W, HampuMep, (pUPMbI, KOTOPbIe HAHNMAIOT Pa-
004YrX, MHBECTUPYIOT B KAIUTAJ W MPOJAIOT KOHEIHYIO TpoayKruio. Heobxoanmo Takke OmmcaTh
BCe OIO/IIKeTHBIE OTPAHWYEHNsI, HAK/IAIbIBaeMble Ha areHToB. J[emaircs Takyke MpeIrnoIoXKeHus
0 Pa3IMYHBIX PHIHKAX U UX HecoBeprieHcTBax. Mojenb MoxkeT copepkarh (1 00BIYHO COMEPIKUT)
CTOXACTUIECKYIO COCTABJISIONIYIO, KOTOPasi 3aK/II0UAETCS B OMUCAHUN BCEX CTPYKTYPHBIX IMOKOB
B 9KOHOMUKE U KaKUM 00Pa30M OHM BO3/IEHCTBYIOT Ha pasjmdHbie nepemenubie. [locrpoenne Teo-
PETHYIECKON MAaKpPOIKOHOMUIECKON MOIEIN ABJIFAETCS BAYKHBIM IMATOM W TOJHOCTHIO HAXOIUTCSA B
Begenun Makposkonomuku. B ranuo#t crarbe Mbl OTKAXKEMCsI 0T 00CY 2K IeHUS PA3INIHBIX MOe et
U UX IPeNoOXKeHUA.

Ha sTom srame nama 3ajada 3ak/II09a€TCs B MOJIYyYEHUN CUCTEMbl YPaBHEHU, COCTOLAIIEN u3
YCJIOBUil TIEPBOTO MOPSIIKA JJIsT ONTHMUBAINOHHBIX 33129 areHTOB, YpaBHEHU! 6aIaHCOB, YCIOBUiT
PABHOBECHSI HA BCEX PBHIHKAX W YPABHEHHU, OMUCHIBAIOIINX JUHAMHUKY BCEX IIMOKOB B IKOHOMHU-
Ke. ﬂaHHaﬂ cucreMa ypa.BHeHI/IfI OMMUCHIBACT JUHAMUYICCKNE 3aBUCUMOCTU MEXKIY BCEMU MaKPOIIe-
pemenubIMI. K coXKaJIEHNIO, B TMOJABISIONIEM OOJBITHHCTBE CAYyTIaeB MBI HE MOMKEM DPa3pernTh
JIAaHHYIO CUCTEMY YPaBHEHUI W3-33 CJIEIYIONINX CJI0XKHOCTEH: BO-TIEPBBIX, MHOTHUE W3 yPaBHEHWUI
HEeJTMHENRHBI, BO-BTOPHIX, MHOTHE YPABHEHNUS BK/IIOYAIOT YCIOBHBIE MATEMATHIECKUE OXKUTAHUS OY-
AyIIAX 3HAYEHUI TepeMeHHBIX.

s pazperiennst mepBoil CJI0KHOCTH GOJBINMUHCTBO CTATel PeInaeT He N3HATAIBHYI0 MOIED, a
ee npubJIMYKeHre, TIOJIYUeHHOE B PE3YJIbTaTe JIOT-JINHeAPU3AINN yPABHEHUIT BOKPYT CTAIMOHAPHOTO
cocrosiaus (steady state). Bupodem, B HacTosIiee BpeMst MOSBISIOTCS UCCIEOBAHIS UCIIOIB3Y-
IOIe TAKYKe HeJUHEeHHbBIe MOJIETN, TPUMEPOM CTAThHU, peraiomei nennueiinyio DSGE momens,
moxker cayxuth Fernandez—Villaverde and Rubio—Ramirez (2005).

B manmnoii ctarhe B KauecTBe MpUMepa Mbl OyIeM UCTOIL30BaTh Jor-tnHeapusuposannyio DSGE
MOJIENh, Ipenokennyio B crarbe Gali, Lopez—Salido and Valles (2003). 91o ognra n3 nmpocreiimux
MojieJiell, Ha, KOTOPOIii TOCTpOeHb! OoJiee cioxkubie coBpemennbie DSGE mofmenu, Brtogatomnme B
cebst 6oJIbITIee YMCJI0 MAaKpPO TIEPEMEHHBIX U MO3BOJISIIOIINE OIEHUBATH OOJIBITIEE UUCIO0 CTPYKTYP-
HBIX TIAPAMETPOB.

Ipumep 1. Ilpegmosoxum, 9To TIepeMeHHast £y 0003HAYAET JorapudM COBOKYITHON MPOIYKITUN
(I/I COBOKYIIHOI'O HOTpe6.HeHI/I${) B DKOHOMWKE B MOMEHT t, mepemeHHas 7m; obo3Hadaer jorapudm
uHAAINN, & TIepeMeHHAs Ty - PEAJIbHBIN MPOIEHT. DBOJIIOIHIS ITUX TPEX MAKPOIIEPEMEHHBIX OTIH-
CBhIBA€TCH CJIeAYIOLIeH JIOr-JIMHeaAPU3UPOBAHHON CUCTEMON ypaBHEHUI:

—[re — Eyme1 — pAag] + By — x4 = 0,
bEﬂTt_H + RXy — T + & = O, (1)
A1+ (1= N prme + (1 — N gz + up = 14

[Teproe ypaBHEHUE B 9TO# CUCTEME ABJISIETCS JIMHEAPU3UPOBAHHBIM yPABHEHUEM Diijiepa, Wiin yCJio-
BHEM II€PBOIO MOPHA/IKA B 33/[@4U ONTUMU3AIINN [10/1€3HOCTH 1oTpeduTresieM. Bropoe ypaBuenue B
cucreme (1)- 9310 Tak HasbiBaeMasi kpuBast @uanrca (Phillips curve). 9o ypaBHenne moyvaercs
kax perreane mogenn Kanso (Calvo model), B koTopoii (hupmbl HE MOTYT CBOGOHO yCTAHABINBATH
IIEHBI HA, CBOIO MPOYKITHIO KAXKJIbIN TEPUOJ, 8 MEHSIOT IeHbI TOJHKO B 9K30T€HHO 33/IaHHBIE CJTy-
vaiinbie MOMeHThI Bpemenn. Tperne ypasuenue nmeer nazsanue “npasuno Teitnopa” (Taylor Rule)
7 gIBJFEeTCd XapaKTepu3alumeil MOHeTapHO# nmognTukn, mpopoanMmoit PenepanibHoil pe3epBHOI CH-
cremoii CIITA. Cumpos E; 0603Ha9aeT yCJIOBHOE MAaTEMATHIECKOE OXKUIAHNE, HCIIOJIB3YIOIIee BCIO



uH(MOPMAITIIO U3BECTHYIO B MOMEHT ¢, 9acTO 9TO Ha3bIBaeTcd parmonanbaoe oxumganne’ (rational
expectations).

[ToMIMO 9HOTEHHO MEHSIOMIUXCS MAKPOIIEPEMEHHBIX, Ubsi SBOJIIONUS onucana B cucreme (1), B
CUCTEMY TAaK2K€ BXOAAT IK30I'€HHbIC IIEPEMEHHDbIC, ABJIAIOIINECA IMTOKAMU. TaKOBbIMI/I B ,ZLa,HHOfI Cu-
CTEME SRJIAIOTCS TEXHOJIOTWHUECKWH MoK Ay, MOHETAPHBIHA TMOK Uy W TMOK moTpebienns ;. Jomo-
HUTETHHO K cucreMe (1) MBI JOKHBI OMUCATH IUHAMUYECKYIO SBOJOIIIO MOKOB. [Ipemoaoxkm,
9TO IMOKHW yAOBJIETBOPSAIOT CJICAYIONIUM JIONYIIECHUAM:

Aar = pAas_1 +eap; Ut = OU—1 + Eut;
(€t,8a,t,€u7t)/ ~i.d.d. N(0,X); ¥ = diag(a2, 02,03).

B paccmarpuBaemoit mogenn nmeercsd 10 mapamMeTrpoB, 0OBIYHO HA3BIBAEMBIX CTPYKTYPHBIMI I1a-
pamerpamu. JacTh U3 HUX UMeEET YKOHOMUYIECKOE 3HAYEHUE, TAKUE HAIPUMED, KAK PefT IMCKOH-
tuposBanus (the discount rate) b, Kanso mapamerep k, n mapamerpsi npasuia Teitaopa ¢, ¢, and
A. Ocranbuble mIapaMeTprl, 6, p, 0, 0q, 0y, CTATUCTHYECKH OIUCBHIBAIOT 3BOJIIOIUIO SK30T€HHBIX IIe-
pemenubix. O603HaUNM HAOOP BCEX HEM3BECTHBIX CTPYKTYPHBIX MapaMeTpoB 3. 3aada 3KOHOMET-
PUYECKOrO OINEHUBAHWS U TECTUPOBAHUS COCTOUT B TOM UTOOBI uMest gauubie Y = {xy, m, 1y, t =
1,...,T} oneHuTH, MOCTPOUTH JIOBEPUTENHHBIE MHTEPBAJILI U POTECTUPOBATH MHTEPECYIONINE TH-
[IOTE3BI O CTPYKTYPHBIX IIapaMeTpax Momean .

2.2 Pemmenue cucreMbl panMoOHAJTbHBIX OXKUTAHUMI

Mogens (1) aBisiercss nuHEHHON, HO TPKU STOM COAEPIKUT YCJOBHBIE MATEMATUIECKNE OXKMIAHUS
OyIAyIIuX 3HAYEHWH [MepEMEHHBIX. YIOMSHYTHIE YCIOBHBLIE OXKHIAHUS HEHaOJIomaeMbl, I C 3TOIi
Touku 3penust mogenb (1) Heynobua mns onenusanusi. CleayIONMM IIANOM SIBJISIETCS DEIeHue
JINHEHHOH CHCTeMbl palMOHAJbHBIX OKHJaHuil. B obmeM BuIe MOJAEIb, CTAHIaPTHO IOJLYYaeMyTo
B pesyJibrare Jjior-jmaeapusanun DSGE mMojenn, MOXHO 3amucarh Kak

Lo(B)Zy =T1(B)ErZiyr +T2(B) Zi—1 +T'3(8)m:

r7e Zy COMEPZKUT BCe SHIOTEHHBbIE mepeMeHHble (Kak Hab/Iio[aeMble TaK 1 He HabJII0aeMble), a 7
cozlepKUT BCe dK30rennbie moku. Marpuns 1'; (ﬂ) SIBJSIIOTCS U3BECTHBIMU (DYHKIIUAMU CTPYKTYP-
HBIX TTapaMeTpos [3.

Pemms muHEHYIO MOJETb PAITMOHAIBHBIX 0XKUJIAHUH O3HAYAET 3aMTUCATH €€ B CTaHJAPTHON -
HEHHO MO/IeIM MPOCTPAHCTRA COCTOsHMI (State-space representation), cocrosimeit u3 aByx ypas-
HeHmit

{3 W+ D) 05 o)
St = ®1(B)St—1 + P2(8)m,

3/1eCh St — 9TO BEKTOP MEPEMEHHBIX OMUCHIBAIOIINX COCTOSHUE THHAMUYECKON cucTeMbl (state
variable), a Y; — mabop nepemenHbix HaOJIIOJAEMBIX 3KOHOMETPHCTOM B MomeHT t. Ilepsoe u3
ypaBHeHuii cucrembl (2) Ha3pIBaeTCs ypaBHEHHEM m3MepeHns (measurement equation), a BTopoe
— ypaBHenuem nepexoja (transition equation). B ciyuae npumepa 1, Sy = (74, @, e, Aag, ug, €t).

CymecTBer 1esblil psji pas3jndHbIX aJITOPUTMOB, MO3BOJISIONIAX YUCIEHHO PellaTh JHHEHHbIe
CHCTEMBI C PAITHOHATBLHBIMA OXKUIAHUAMI, HANOOIee N3BECTHBI N3 HUX METOJbI MPEIIOKeHHBIE B
crarbsix Blanchard and Kahn (1980), Anderson and Moore (1985), Klein (2000) u Sims (2001).
BoJIBIIUHCTBO U3 BBIMIEYTOMSHYTHIX METOIOB 3allpOrPaAMMHUPOBAHHBI U SIBJISIOTCS YaCThiO CTAH-
napraoro makera DynareS. Creyer ckazars, 9T0 peIaercs CHCTEMa YMCAEHHO, 8 He aHATIUTHYE-
CKM. DTO 3HAYWUT, YTO JIJIsI KarKJIOr0 3HAYEHHUS MapaMerpa [ MOKHO YUCJIEHHO MOCUYUTATH COOT-
BercrBylomue marpuipl 1';(4) n pemuTs cucreMmy paroHaJIbHBIX 0XKUJIAHUI, T.€. YUCJEHHO HaliTH
suavenue marpui V;(5) u ©;(5).

Shttp://www.dynare.org/



[Ipobiema pemteHust CHCTEMBI DPAIMOHATIBHBIX OKIJIAHUI OUeHb WHTEpecHa U CJoXKHA. Jljis
HEKOTOPBIX 3HAYEHWI 11apaMeTpoB CHCTeMa He MMEeT DEeIlleHWsi, & B HEKOTOPBIX CJIydasl perle-
HUil HECKOJILKO, 9TO COOTBETCTBYET HECKOJIBKNM IIOTEeHINAILHBIM paBHoBecusaM. CTanapTHas Ha
JIAHHBI MOMEHT MeTOI0JIOIHsI COCTOUT B OIPAHMYEHUN 00JIACTH ONPe/Ie/IeHts] TapaMeTpPa TOJIbKO
TeMHN 3HAYEHUSIMH NIPH KOTOPBIX CYIIECTBYET TOJIBKO €JWHCTBEHHOE YCTOWTINBOE peIlleHne JTHHeli-
HO¥I cucreMbl oXujanuii. B naHHoil crarbe Mbl He Gyjem 00CykK/aTh KaK PeIlaTb CHUCTEMbl Pa-
[MOHATBLHBIX OXKUJIAHUN, a npeanoaoxuM 9ro DSGE mozens yxe muHeapu3upoBaHa I pelleHa B
Bugie (2).

3 MeToapl olleHKN: METOd HAMMEHBINET0 PACCTOSAHUSA

Hawnbosee pammanm meromom omenkun DSGE momeseir sBisgieTcd KJIacCHIeCKH METOJ OCHOBAH-
HBIIl HA MeTO/le HAaWMEHBIIIEr0 PACCTOSIHUsI, BIEPBbIE B JAHHOM KOHTEKCTE IIPMEHEHHBIl B CTaThe
Rotemberg and Woodford (1997), npumeps! 6oJiee COBPEMEHHOTO HCIIOJIB30BAHUSA METOIA MOTYT
ObITh Hadigenbl B crarbax Boivin and Giannoni (2006), Christiano, Eichenbaum and Evans (2005)
u Schortheide (2000). AnprepHaTUBHBIMU HA3BAHUSMHA B 9KOHOMETPUIECKOIT INTEPATYPE SIBJIAIOT-
ca anrymiickue repmuabl Matching Moments n Indirect Inference.

MeTom COCTOMUT B MUHUMHUBAINUNA PACCTOSTHUST MEYXKIY HEKUMU IMIUPUIECKYN 3HATUMBIMUA Xa-
PAKTEPUCTUKAMY TIPOIECCA OIEHEHHBIMU HA JAHHBIX U TOJYYEHHBIMU U3 TEOPETHIECKOl MOje-
. Yarme Bcero TaknumMu XapakTePUCTUKAMU SBJISIIOTCA (DYHKIIUST UMITYJILCHOTO OTK/IMKa (impulse
response function), aBTOKOBapHAIMOHHAS U CIEKTPAJbHAs (DYHKIUU TPOIIECCa.

[Tycts [y siBasieTcst MCTUHHBIM (HEM3BECTHBIM) 3HAYEHWEM Napamerpa (3, KOTOPOe Mbl IbITa-
eMcs oreHuTh. [IpemnosokuM, 9T0 XapaKTePUCTUKA MPOIECca KOTOPYIO MbI OyaeM Tpub/inKaTh
d = 0(B) 3aBucur or crpykTypHbIX Hapamerpos mogeau . Ilycrs dg = 0(fp) siBasiercss ucruHHbIM
3HAYEHNEM XaPAKTEPUCTUKU Jijid HAOJII0JaeMOT0 IPOIecca, a 6 = S(yT) SIBJIETCST COCTOATE b~
HOH OIEHKO# 9TO#l XapaKTePUCTUKN OCHOBAHHON Ha JOCTYIHBLIX maHubix Y. [Ipemanosoxum, aTo
JIaHHAsl OIEHKA Y/IOBJIETBOPSET YCJIOBUIO

VT (6 — &) = N(0,9).

Orerka § O METO/Ty HAMMEHBIITET0 PACCTOAHUS OTPEIETAETC KAk

~ ~ A

f = argmin(0 — 3(8))/E(0 = o(8)),

rje = — TOJIOKUTEIBHO OIpe/e/ieHHasi CHMMeTPpUYecKas MaTpuiia. B Kjiaccuieckux mpesno/io-
JKEHUSIX, 9T0 CTPYKTYPHBIN mapamerep [ ujaeHTUUIUPYeM, 3HaUYeHue () sIBJIIETCs] BHYTPEHHEI
TOYKOI ITPOCTPAHCTBA [TaPaMeTPOB, YTO MATPHUIIA TEPBBIX TPOU3BOAHBIX R = %go) HUMeeT IOJTHBI
PaHI paBHbIl PA3MEPHOCTH apaMerpa B u uro marpuna R'ZR uMeer o6paTHYIO, KIACCHIECKHUIT

pe3yabTaT TapaHTUPYET UTO OIEHKA 3 COCTOATEhHA U
VT (B~ Bo) = N (0,(RER)'R'EQER(R'EZR) ™).

DbdeKTIBHBIM BHIGOPOM MATPUIIE B3BENTMBAHWS PA3HBIX XapaKTEPUCTHK sBiasercs = = (171
IPI KOTOPOM aCHMITOTHYECKAas MATpHIa KosapHammii pasma (R'Q-1R)™L.

Henerast byHKINSA MCTOAB3yeMast IJIsT OTIEHKW MOYKET TaKKe MCIOTB30BATHCS JJIsT TECTUPOBA-
HUS CIIEIUDUKAIINY B CIydae KO/ pa3MepHOCTh XapaKTepUCTUKU ) BBINIE PA3MEPHOCTH CTPYK-
TypHOro mapamerpa . B wacTHOCTH B MpEANONOKEHNN MTPABUIBHON CIEnMUKAINN MBI MOYKEM
noKasaTk, 4To crarncTaka ming(d — 5(4))'Q (0 — 6(8)) acummroTHuecKkn cxomuTcs K Y- pac-
MPEIeIEHUIO C IUCTOM CTETIeHel CBOOOIBI PABHBIM PA3HOCTH MEXKIY PA3MEPHOCTHIO MapaMeTpOB

ou p.



MeTo/1 HAUMEHBIITET0 PACCTOSTHUST XOPOIIO U3YyYeH B DKOHOMETPUKE. 37eCh MbI 0OCYIUM TOJTBKO
ocoberHocTu ero npumenenus s onenkn DSGE mogeneii. Meros, HauMeHbINEro pacCToOsAHAsS UC-
MOJTB3YeT /I OTEHKH TOJIBKO YACTh BO3MOYKHBIX CTATUCTUIECKUX CBI3€l MEXKY MepEeMeHHbIMU,
BBITCKAIOIIINX W3 MOJIEJ/IN (TO.}'H)KO T€ CBA3UW KOTOPBIE OIMMCAaHbI XapPaKTEPUCTUKAMMN 5 HUCHOJIb3ye-
MBIMU JIJIsT OIEHKH). B 9TOM CMBIC/IE METOJT HAUMEHBIIIEr0 PACCTOSHUS SIBJISETCS MPOIEyPOii ¢
orpannvennoii nacdopmarnmeii (limited information procedure). 113 sroro dakra npoucrekaior kax
[PEUMYIIeCTBa TaK U HejocTaTku. OCHOBHBIM HEJOCTATKOM SBJIsIETCS TOTePs 3(PEKTUBHOCTH 10
CpaBHEHUIO C METO0M MaKCHUMaJIbHOT'O HpaB,ZLOHOJIO6HH, KOTOprfI UCIOJIB3yeT BCIO COBOKYITHOCTD
CTATUCTUYECKUX CBs3eil nambosiee 3hdexkTuBHbiM 00pazom. Beps Bo BHMMaHue 410 jaxke 6ojiee
3bdEKTUBHBIN METOI MAKCUMAJIBHOTO IPABJIOIOI00MST CTPagaeT OT mpobeMbl c1aboit ngeHTudu-
Kalln, KOTOPYIO MbI O6CyrEI;I/IM B JJ€TaJIdX B CJ'[e,ZI;yIOH_[eI‘/JI CeKInm, MeTOJ HanMEHBIIEr0 PAaCCTOAHUA
erie 6ojtee ys3BuM K 3T0i mpobeme. C Apyroit CTOpOHBI /i 3a1aHus (DYHKIUY TPABIOTON00MS
HeO6XO,Z[I/IMbI TPEAITOJIOZKEHNA O TOM KaK PaCHpege/IeHbl IMOKW B CHCTeMe, TaKne KaK IIPEeIIT0JI0-
xeunsa o [ayccoBoctm B Ilpumepe 1. Il MeToa HAMMEHBITIETO PACCTOSHUSA MPEIIOTOKEHNST O
pacrpejie/IeHUsIX He HyKHbI, 1 TAKUM 00Pa30M, TaKOi MeTOJI OlleHuBaHus 00/1ee pobacTeH K HEBep-
HO¥ Creru@UKAINYT MOJIEJIN.

I/Iﬂeﬂ OL€EHUBAHUA IIyTEM MHUHUMHU3AIUN PACCTOAHUA MEZKAY BAKHBIMU XaPAKTEPUCTUKAMU Ha-
0/110/1aeMbIMI B JAHHBIX U IPEICKA3aHHBIMU MOJEIbI0 ObLTa mpemioKena B crarbe Kydland and
Prescott (1982), B wacrHoCTH M 33 9TO aBTOPbI ObLIN Harpazkjaerasl HobeeBckoit npemueii 1o 9K0-
nomuke. Kydland and Prescott (1982) 6bLar mpoTuB METOZ0B OCHOBAHHBIX HA IIPAB/OIOI00UN U3
COODpaYKeH!it ITO B CJIyUae MAKCUMATHLHOTO MPABIONON00US HAIE MTOHUMAHNE TOTO XOPOIIO JIn
OTINCHIBACT MOJAEJIb JaHHBIEC OCHOBBIBACTCA Ha CTATUCTUYICCKUX KPUTEPUAX, KOTOPHIE HE BCET/Qa COB-
MaJA0T C TPAKTUIECKUMY U SMIUPUIECKHU 3HAYUMBIME TiejieBbiMu dyHKIUsaMu. Hampumep, ecin
HEKAas MOJIEJIb TOCTPOEHA jist 00bsicHeHust 3(OHEKTOB MOHETAPHOI MTOJUTUKN HA, MAKPOUHINKATO-
PbI, TO Pa3yMHO UCIIO/IH30BATh B KAUECTBE TECTa CIeNupUKAIUN TeJeBYI0 (DYHKITHIO MEPSIIOIILY 0
pacCTodHmne MEeXK1y d)yHKL[I/IHMI/I UMITYJIBCHOT'O OTKJIMKa OIEHEHHBIMU B JaHHBIX W MTPEJCKA3aHHbI-
MU MOJIEJIBI0. DTOT TECT MOXKET MPOTUBOPEUUTH TECTY OCHOBAHHOMY Ha (PYHKITUU TIPABJONOI00Us,
TaK KaK Ha IMOCJIEAHIOI0 MOTYT BJIMATH MHOI'O (1)8,I(TOpOB7 I1IJIOXO O6'I)HCH5[€MI)IX MOIEJIBIO 60.7[])]].[&5[
YacThb U3 KOTOPBIX HAM MOXKET ObITh HEMHTEPECHA.

3.1 OmeHuBaHNE XapPaKTEPUCTUKN § HA JAHHBIX: METOJI

Bamerum, uro ecsim DSGE mogens pentena B Bujie cucrembl ypaBHeHuit (2), TO BbIMUCIEHUE [/
JIIOOOTO 3HAYEHNS MapaMerpa [ TeOpeTHdecKuX ([IpeIuCaHHbIX MO/IEIBI0) ABTOKOBAPUAIIMOHHO
¥ CHeKTPabHON pyHKIMiT 118 HADIIOAEMbIX IEPEMEHHBIX, & TaKKe (PYyHKIWI UMITyJIbCHOTO OT-
KJINKA SBJISIETCS OTHOCUTEJILHO IPOCTOi 3ajadveil. [leiicTBuTe/ibHO, HAPUMED, YTOOBI MIOJIYYUThH
TEOPETUIECKOE 3HAYEHUE UMITYJIbCHOIO OTKJIMKA Yi4p HA €IUHUYHBIA 0K 1) IPU 3HAYEHUHU CTPYK-
TypHOTO mapamerpa [, J0CTaTOYHO MOJ0KUTh Si—1 = 0, Niyrs = 0 mist Bcex s > 0 u cpaBHUTH
3HAYEHUS Yiyp TMOTyUIaeMble u3 cucrembl (2) mpu gy = 1 u g = 0.

OcHOBHAS CII0KHOCTH METOZA COCTOUT B OLEHKE COOTBETCTBYIOIINX XaPAKTEPUCTUK § HA, JAHHBIX
Yr. OcramoBuMca Ha HanbOJIEe YACTOM CIydae KOTJIa XapaKTepUCTHKA 0, Ha KOTOPOH OCHOBBIBA-
€TCA OIEHWBaHUE, €CTb (byHKL[I/IH UMITYJIBCHOT'O OTKJIMKA Ha CTPYKTYPHBIE IMTOKW B 3KOHOMUKE.
B Takom ciydae oreHka § 0OBITHO MOJTYIAeTCA KaK pe3ysbTaT OIeHWBaHUs CTPyKTypHOit VAR
mojesin. OnennBanue crpykTpyHoit VAR, mozenn cocrout u3 aByx maros. Ha mepBowm 1mare ore-
HUBaeTcs peaynupoBanHas VAR Momensb, T.e. MPOM3BOAUTCS PETPECCHsT MO0 METOAY HAWMEHBITHX
KBa/IPATOB NIEPEMEHHbIX Y; = (Tt Ty, I'¢) HA UX JIaru:

Yi=Ag+A1Ye 1+ ...+ Ath_p + e;. (3)

I/ICHO.HI)BYH AaHHYIO PETPECCUI0O Mbl MO2KEM TIOJIYYIUTH (byHKL[I/IIO UMITYJIbCHOT'O OTKJIVMKaQ JIJIsA Peay-



[IUPOBAHHON MOJEJIN:

Yy
Oin = = Ay 1+t Apbin
) 86t . ) pY, p
K
B JIAHHOM CJIydaeM Mbl HCIOJIb3yeM upejnosoxkenne 9o 6;, = 0 gasa Bcex h < 0 m 0, = 1

st h = 0. Ilycts O, obo3HawaeT MaTPHUILY COMEPKAIIYIO BCE MMITYJIBLCHBIE OTKJIUKN BCeX Hab/IIO-
JTAeMBIX TIEPEMEHHBIX Y45, HA BCE IMOKU €; PeIyNupoBaHHON Mozean(Ha ropusonte h). [Ipobie-
Ma 3aKJ0YAETCAd B TOM, UTO IIOKW €; HE SBJIAIOTCS CTPYKTYPHBIMHU IIOKAMHU. BTOPBIM miarom B
onennBanun cTpyKTypHOit VAR Mozenu sBisiercs orenmBanme Marpuilbl C' CBSI3BIBAIOMIEH IOKH
PeyIUPOBAHHOM MOJEIN CO CTPYKTYpHBIMEU ToKamMu 17 = Cey. OyHKIINST UMITYIBCHOTO OTKJINKA,
CTPYKTYPHO# Mofesn O CBs3aHa ¢ PYHKIMEH UMITYTLCHOTO OTKJIMKA PeIyIIMPOBAHHON Mogenn Oy
nmueitno 6y = 6,01

JL71g OlleHKY UMITYJIbCHOTO OTKJIUKA HA CTPYKTYPHBIE IIIOKU TPEOYETCS HAJTOXKUTD JIOTIOTHUTE b
HbIE OI'PAHUYEHUs, TO3BOJIsIONIIe uaeHTruduimposars Marpuily C. JlanHble OrpaHUYeHust JTOIK-
HBbI OBITH coryiacoBanbl co cTpykrypuoit DSGE mozmensio. Kak okasbiBaercs, CyIiecTByer J0CTa-
To4uHasi CBOOO/A B BHIOOpE yC/jOBuil miueHTU(UKAINT, U KOHEYHBIN Pe3y/bTaT, & UMEHHO OIEHKA,
byHKIIUYT UMITYJIBCHOTO OTKJINKA, OY€Hb IyCTBUTEJIEH K 9TOMY BbIOOpY. [/ 03HAKOMJ/IEHUS C TEO-
pueit crpykrypabix VAR Mogesieit s coBeryo auraresiro 03HaKOMUTCs co crarbeit HobeneBckoro
naypeara Sims (1980). TIpumep HaI0KeHWsT KPATKOCPOUYHBIX UAEHTU(MDUKAIIMOHHBIX YCIOBHUI MO-
ket 6biTh Haiinen B King et al (1991), a mpumvep H0ITOCPOYHBIX WIEHTH(DUKAIMOHHBIX YCIOBH B
Blanchard and Quah (1989).

3.2 OieHUBaHNE XapPAKTEPUCTUKN § HA JAHHBIX: MTPOGJIEeMBbI

CyImecTByeT HECKOJBKO TEOPETHIECKUX U TMTPAKTUUECKUX CJIOKHOCTEH TTPU MCITOJTH30BAHUN METOIA
HAUMEHBITIETO PACCTOAHUA TYTEM MITUYUHIA d)yHK]_[I/H/I UMITYJIBCHOT'O OTKJIMKa, Y9TO Je/IaeT I3TOT
MeTOJT TIPOBTIEMATHIHBIM Ha TTPAKTHKE.

ITepBast CJI02)KHOCTH 3aK/II0YaeTCAd B TOM, 4T0 craHgaprHas DSGE monens 3anucanast B Buje
cucreMbl (2) BooOIe TOBOPs He siBysteTcst VAR MO/Ie/1bi0 KOHEUHOTO TOPSIKA, OHA SIBJISIETCS MO-
nesbio Tua VARMA | T.e. y Hee ecTh KOMIIOHEHTa, TUIIA CKOJIB3SIIEr0 cpeaHero. Takum obpaszom,
crangaprHasg Teoperndeckas DSGE momenb mozxker ObITh 3ammcana Kak VAR momens Geckoned-
HOrO mopsijiKa (BK/IIOUalomasi B cebsa GeCKOHEYHOe 4MC/I0 J1aroB). B 9TOM CMbICIe OleHuBaHuUe
ctpykTypuO#t VAR Mozmenn onumcamHoOe BBIIIE SIBISIETCS OIMEHMBAHNEM HEBEPHO CIENQUITIPOBAH-
Hoit mogesn. Kak nokasasuu Chari, Kehoe, McGrattan (2005) norpemsocts BHOCUMasi HEBEPHOI
crenupuKANAeil TMHAMUKHA TPOIECCa MOXKET OBITh OTPOMHON W OTEHKA MUMITYJILCHOTO OTKJINKA,
MOJTYYeHHAsT B Pe3ysbraTe OleHWBaHus cTpykTypHoii VAR momenun, 6ymer 10 HEy3HABAEMOCTH
OTJINYATHCSI OT UCTUHHOMN O]_[eHI/IBaeMOfI d)yHK]_[I/II/I UMITYJIBCHOTO OTKJINKA.

Bropas cJI0KHOCTH COCTOUT B TOM UTO OIMEHKU (DYHKIMYA UMITYJIHLCHOTO OTKJINKA SIBJISTIOTCS CMe-
[IIEHHBIMU B KOHEYHOH BBIOOPKE Taske ecin abCcTparnpoBaThcst 0T hakTa HEBEPHOH crieruuKamm
VAR wmogenun. CMemeHHOCTb OTeHKN MMeeT HECKOJBKO MCTOKOB, OJINH M3 HUX - CMEIEHHOCTH B
KoHeuHO# BhIOOpKe oreHku VAR kosddurmentos pegynuposarroit VAR mogenu. OnenuBanue
METO/IOM HAMMEHBIIINX KBAPATOB CHCTEMBI BDEMEHHBIX PsI0B THUIA (3) 0OBITHO JTaeT CMEIIEHHY O
OIIeHKY, BIpoudeM cmerenue Jjist oneHok VAR kosdduiimentos ve odens Besmko. OJHAKO, eciin
XOTsI OBl OJIMH M3 XAPAKTEPUCTUIECKUX KOpPHEH OJIM30K K eIUHUTHOMY KOPHIO, TO 9TO HEOOIBINOE
CMeITeHre OeHOK KO3(DMUITMEHTOB TPAHCJUPYETCS B CYIIECTBEHHOE CMEIeHre ONeHKN (DYHKIUN
uMITyIbCHOrO OTKJmKa (cM. Mikusheva (2012)). Apyroii ucToYHUK CMeIeHns ONeHKH (hyHKIIN
UMITYJILCHOTO OTKJIMKA 3aKJIOYAETCS B TOM, UTO WUMITYJIBCHBIA OTKJIWK SIBJISIETCS OYEHb CUILHO
wenuueitnoit pyuknueit VAR koaddunmentos, a jioboe HenHeHOe Tpeobpa3oBaHue HECMEIeH-
HBIX OIEHOK HEMUHYEMO BJI€YET TOSIBJIEHNE CMEIeHNs B KOHEUHBIX BHIOOpKax. [TOMBITKOM yMeHb-
[ITUTH BJUSTHUE CMEIIEHUsI OIEHKU UMITYIbCHOTO OTKJINKA, Ha, CTPYKTYPHYIO OIEHKY (3, TIOJIYIaeMYyI0
MEeTO/IOM HAWMEHBINIETO PACCTOSTHUSA, ABJsgeTcs Koppekiusa Kormu-Heiicona mpemiokennas B cTa-
the Cogley and Nason (1995).



Haxkomerr, 1omoTHUTEIBHON TPAKTUIECKON CI0KHOCTHIO SIBJISETCST BHIOOD XapaKTEPUCTUK MPO-
1mecca § Ha OCHOBE KOTOPBIX CTPOUTCS OIEHKA, HAMMEHBIIETO PACCTOSTHUSI. [IPemomoRumM, 9T0 Mbl
PEIUIN MUHUMU3UPOBATH PACCTOSHUE MEXKJIy TEOPEeTUIecKoil (DyHKIMel MMITYIbCHOTO OTKJINKA
¥ ee OIEHKO# B JaHHBIX. BO3HWKAaET BOMPOC KAKWE MMEHHO WMITY/IbCHBIE OTKJIMKHU UCIOIH30BATh:
OTKJIMKN KAKNX TIepeMeHHBIX Ha KakKWe IMOKW W Ha KaKOM ropm3oHTe. Vcmomb30BaHme KaxKJao0ro
JIOMIOJTHUTEIBHOIO0 UMITYJIBCHOTO OTKJINKA MOYKET HECTH JIOMOJTHUATEIbHYI0 HHPOPMAIUIO O CTPYK-
TypHOM KO3 durmente 3, HO B TO Ke BPEMs 3TO BHOCHUT JIOTOJHUTETHHYIO HEOIPETeTeHHOCTD
TaK KaK OIEHKa 9TOr0 OTKJIUKA B JAHHBIX MMeeT OmuoOKy. DMOMEKTUBHBIN BHIOOD XapaKTEPUCTUK
JII OI[EHKU 110 METO/ly HAMMEHbBIIIEr0 PACCTOSAHUA JI0JIKeH OajlaHcupoBarh 3Tu ABa (axTopa. B
crarbe Hall et al. (2012) npesgioxen undopmanuonubiii Kpurepuii, KOTOPBI HOMOTAeT Ce/1aTh
JIAHHBIN BHIOOD.

4 Metoapl oneHKN: MeToa MaKCUMAaJbLHOT'O IIPaBA0IIO 00N

Bropoit gacro ucnosb3yemsiit kjiaccudeckuit meros onennanuss DSGE mogeneit — meron mMak-
CHMAJIBHOTO IIpaBaomnonoousd. IlpuMepsl ncmop30BaHns METOa MAKCHMAJIBLHOTO IIPaBIOI0I00MsT
st onenusanus DSGE mogesneii moryr Gbith Hafigenbl B crarbax Ingram et al. (1994), Ireland
(2004) w Lindé (2005).

Meton cocrour B Haxoxkerun dbyuknuu npasgonogoous L£(Yr|f) u nocaeayiomeit ee Makcu-
MUBAIMH 110 OTHOIIEHWIO K mapaMerpy (3. 3Hadenne B MLE napamerpa B KOTOPOM JIOCTUTaeTCst
MaKCHMYM Ha3BIBAETCS OIEHKON MAaKCHMAaJIbLHOIO IpaBaonoaobusd. [Ipn HeKOTOPBIX YCIO0BUIAX pe-
DYJISIPHOCTH MOJIEIN OIEHKA MAKCHUMAJIBHOTO MPABIOTOI00UST ABISIETCS COCTOSITEIBHON U aCUMII-
TOTHUYIECKH HOPMAJILHOIL:

VT (Brre — Bo) = N(0,T 1), (4)

3jeck J obosnadaer Tak HazbiBaemyo uHdopmanuio Puinepa. B peryssipHbIX Ciydasix cOCTOs-
TeabHON omenkoit madopmarun Ourepa sipasieTcss HabdIoaeMast MHMOPMAIINsI, PaBHAsT OTPHUIIA-
TeJILHOW BTOPO# MPOU3BOIHOM JiorapudmMa DYHKITUN MPABIOTO00MS:

1 9?2

T= " os0p

log L(Vr|BrLE). (5)
TeOpI/IH MaKCUMaJIBHOT'O Hpa,B,Z[OHO,Z[O6I/ISI TaK2Ke ITO3BOJIAECT TECTHPOBATH Pa3JINYHBIC TUIIOTE3BI
UCIIOJIB3YsI OJINH U3 TPeX KJIACCMYEeCKUX TeCTOB- TecT Bajib/ia, TeCT OCHOBAHHBIN HA MYIbTUILINKA-
tope Jlarpamxa (Lagrange multiplier or score test) u rect orHomenus npasgononobus (likelihood
ratio test).

VciaoBus peryasgpHOCTH, IPU KOTOPBIX BEPHBI YKA3aHHBIE BBIIIE aCUMIITOTUYECKHAE yTBEPHK/IE-
HUs B CJIy9ae BPEMEHHbBIX Psi/IOB, MEHEE TPUBUAJIBHBI Y€M KJIACCHYIECKas TEOPUs MAKCUCMAJILHOTO
IPaBI0IoN00NsT BepHAsT /IS HE3aBUCHUMBIX OJMHAKOBO PAaCIpPeIeTeHHBIX HAOIIOMAeHU . XOPOIINM
ydaebHuKoM 1o manuoii reme spigercsa Hall and Heyde (1980).

Ecim DSGE monenb nHeapn3npoBaHa U peleHa B BUJIe MOJIEIN MPOCTPAHCTBA COCTOsTHUIA (2),
TO (PYHKIUS TPABIOMOA00MsST MOXKET OBITH MOIyIeHA TPY MOMOIIY IpuMeHeHust puabTpa Kaama-
Ha. XOpOoImuM yIeGHHKOM OCBEIAIuM Teoputo dunbrpanun ssisercs Harvey (1989). @uabrp
Kanvana B mpumenernn k auneapusuposarroit DSGE mozenun peanuzosas B mporpamme Dynare.
B ciyuae, korga Mojeib HeJTMHEHA HO PEIlleHa B BUJIE€ MOJIEIU B IIPOCTPAHCTBE COCTOSHUIA, TPO-
Os1ema mostyuenust (OYHKIUY MPABION0N00us ropa3so 60/1ee CaokHa, 0030p BO3MOXKHBIX METO/0B
MoxKeT ObITh Haiiyjen B crarbe lpimmakosa (2011). B wacTHOCTH OZMH W3 9acTO ymOTPEO/IsIEMbIX
METO/IOB Jijisd TOIydeHusi (DYHKIIUK TPABIONO0I00MS - 9TO UCIOIb30BAHUS TaK HA3BIBAEMBIX KOP-
mycKyaapHbIX huasTpos(particle filters).



4.1 IIpobiaemsbl MeTOa MAaKCMMAaJIbLHOTO ITPAaBIOIIOI00MSA

Tenepp Mbl 00Cy M 0CODEHHOCTU ¥ TTPODJIEMbBI IPUMEHEHUS] METO/a MAKCUMAJIBHOTO [IPABIOIIO-
nobwmsa k onenmBannio DSGE mozesneii.

[TepBoit mpobJiemoii, ¢ KOTOpOii 1alle BCEro CTAJKUBAETCS MPUKJIATHON MCCJIETOBATETh, ABJIS-
eTcs mPo0IeMa, YNCIEHHOTO TTONCKA MAKCUMyMa, (DYHKIINY TTPABION0100msa. BoibmuuacTBO n3BecT-
HBIX U PEIeHHBIX Ha naHHbiil MoMeHT DSGE Moeseit ob1agaor Kpaiine Hepery isipHoit (byHKITIei
npasjonongobust. Tunuunas pyaknus npasaononodbus it DSGE Momenn nveer MHOXKECTBO JI0-
KaJIbHBIX MAKCUMYMOB, YIaCTKN THUTIA “TI/1aT0”, T/ie (PYHKITNS TOYUTH HE MEHSIETCs, & TAaKKe 001acTh
peskoro mamenenus npousBoaHoit (“06pbisel”). Bee 910, a Takxke Tor daxkt uro tunuunags DSGE
MOJIETb OOBITHO UMeeT GOJIBIIN0e YUCI0 CTPYKTYPHBIX HapaMeTpoB (Hallla MPOCTEHInas MOIeIb B
npumepe 1 umeer 10 HEM3BECTHBIX NAPAMETPOB), OCJOKHSIET YUCJACHHYIO 33/a9y MOUCKA OLEHKH
MaKCUMAaJIbHOT'O IIPAaBI0I0/100us.

B OosbiinnCcTBE CilydaeB MCIOJIB30BAHUE YUC/IEHHBIX OINTHUMU3ATOPOB, OCHOBAHHBIX HA I'DAJIu-
E€HTHBIX METO/AaX, He TIO3BOJIAIOT HANTH MakcuMyMm (DyHKIMn npaBraonogodus. [Ipaktuueckue pe-
KOMMEHTAITIH BKTIOYAIOT B Ce0sT MPeIJIOKEHNe UCIO0Ib30BATh HErPAINEeHTHBIE METOIBI (HAITPUMED,
CUMILJIEKCHBII METOJI) U MCIO/Ib30BATH ONTUMHU3AIMOHHBIN aJrOPUTM HECKOJIBKO Pa3, CTapTys U3
Pa3HBIX HAYAJBHBIX TOUEK, B HAJEXK e HANTH TJI0OAJbHBIN (& He JIOKATHHBI) MAKCHMYM.

Hpyroit vacToit mpobaemMoiil siBIIeTCsd TO, 9TO MCCJIEL0BATE/b PEIKO JOrMATHIHO BEPUT B MO-
JleTb, W CKOpee pacCMaTpPUBAeT ee KaK AMMIPOKCHMAINIO K JTelCTBUTENbHOCTH. B 3TOoM cmbIce
OIIEHMBaEMas MOJIEJIb 3a9aCTyI0 HEBEpHA OYKBAJIBHO, T.e. HEBEPHO crenudunmpoana. Takum 00-
pa3oM, MeTo]T MAKCHMAaJILHOTO IIPaBA0Ioi00us Hojiee 4yCTBUTEEH K MpobjieMaM HEBEPHO ciie-
nuuKaIUy 110 CPABHEHUIO C 00CYK/IaeMbIM BbIIIIE METOJIOM HAWMEHbBIEro paccrogaus. Mero
MaKCUMAaJIbHOI'O [IPAB/OINO01001s UCIIOIB3YeT abCOJIFOTHO BCE CBA3U HAJIAraeMble MOJE/IbI0 HA Ha-
6JTI0/TaeMble TIepEeMeHHBIe, a TaKXkKe TpeOyeT CrennduKAIio PACIpeeIeHns BCeX MOKOB (raycco-
BOCTH B pumepe 1). B 3Tom cMmbIcie mpasuibHee paccMaTpuBaTh (GyHKIMIO TPABIONONO0HUs He
KaK UCTUHHYIO, a KaK (DYHKITNIO KBAa3U-MPABIONON00us. JTa umes Oblaa BBejeHa B crarbe White
(1982). ITpu HEKOTOPBIX YCJOBUSIX PETYAAPHOCTH, OIEHKA MAKCUMAILHOTO TIPABIONOI00WST SIBIsI-
eTCsT COCTOSATETBLHON OIEHKO# KBasu-mapamMerpa 5. K coxanenmio, B CJIOXKHBIX MOJEIAX CBA3D
MeX/]ly KBazu-napamerpoMm (¥ v M3HAYAJBHBIM MapaMeTpoM [ HEOUEBUIHA, YTO YCIOXKHSIET WH-
TEPIPETAINIO PE3YIHTATOB TAKOTO OIIEHMBAHUSI.

White (1982) rakzxke yKasbiBaeT 9TO €C/IM PACCMATPUBATEH OIEHKY MAKCUMAaJbHOTO TIPABIOOJI0-
Oust c TOUKY 3peHNs TOTEHITNAIBHO HEBEPHOU CrennuKaIum, TO CJAeIyeT UCI0/Ib30BaTh CTAHIAPT-
Hble OomuOKy podacTHbIE K HeBepHOI/I crenudukanuu. Pobactuas dhopmyiia, s oueHKI/I ACUMIITO-
THYecKoil Marpuipl Bapuanuii J ! B yreepkaennn Tuma (4) nana dpopmysoit J-1Jj-1
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a J sanana dopmyoii (5).

Homonaurenbuoit mpobaemoit onennBanusgs DSGE mozeneit MeTogoM MakCHMaabHOTO IIPABJIO-
mo100ust ABJISIeTCs TPOo0JIeMa CTOXaCTUIeCKON cuHry sipuoctu. e npejcrasurs cebe DSGE
MOJIeJib, B KOTOPOI YUC/I0 CAyJYailHbIX HeHA0/II0/IJaeMbIX IIIOKOB MEHbIIle YnC/ia Hab/TI0/IaeMbIX Tie-
PEMEHHBIX, TO 9aCTO OJHUM BBIBOJIOM MOJIEIU MOYXKeT ObITh HAJUIUe HEKOW JeTePMUHUCTHIECKO
(TO eCTh BBIIOJIHIEMOI BO BCEX PEAIN3AlUsIX JAHHBIX) CBI3U MEXK Iy HaO/I0MaeMbIMU I€PEMEHHBI-
mu. Crarbs Ingram et al. (1994) maer ouenn mpoctoii mpumep Takoi curyaruu. OJHAKO, MOH00-
Hasl JeTePMUHUCTUIECKAsT CBSI3b MEXK Ty HabJII0JaeMbIMU TEPEMEHHBIMHU TPAKTUIECKU HUKOTIA He
BepHA B PEAJIbHBIX JAHHBIX, U KAK PE3YJIbTAT, MOJIEIb ABJISIETCS HEBEPHO CIenuUIMPOBAHHOMN 1
Oyzer oTBeprayTa B 00JIBINON BEIOOPKE. 3 maHHOTO pacCyK/IeHus CAeAyeT JacTasd TPAKTUIECKas
pekoMMeHTanus (KoTopas caMa mo cebe Bee yKe He TapaHTHPYeT OTCYTCTBUE CTOXACTUIECKON CUH-
ryJISpHOCTH ), 9T0 9uCa0 mokoB B DSGE mojienn 10/12kHO ObITH HE MeHbBINEe 9uC/1a HAB/II0aeMbIX



NepEeMEeHHBIX.

CymiecTByeT jBa MOAXO/a C pa3perieHuto npobjembl cuuryasgpaoctu. OnuH U3 HUX COCTOUT
B BB€JAECHUU B CUCTEMY JAOIOJHUTE/IbHBIX CUCTEMHbIX HIOKOB, 9TOT NOAXO/] HIPEIJJIO?KEH B CTa-
toe Ingram et al. (1994). Ipyrum mOaxo/ioM sIBASETCs BBeIEHUE OMIMOOK u3Mepenus. Hampu-
MeD, IPEAINOJIOZKUM 4YTO HeEeKasd MOJEJIb yCTaHaBJIMBACT JACTEPMUHUCTUYICCYIO 3aBUCUMOCTDL BHU/IA
ct = ay; + Bei—1, The ¢ m Yy HaOIIOMaeMble TIepeMeHHbIe TOTPeOIeHns W MPOW3BOJICTRA, & & U 3
mapaMeTpbl. B peanuzanun JaHHBIX OYEBUIHO TaKasi 3aBUCUMOCTH HE MOYKET ObITh YIOBJIETBOPEHA
pu Beex ¢ HU JIJIsT KaKUX (DUKCUPOBAHHBIX 3HAUEHU v u 3. BBemenne ommboK u3MepeHust CoCTo-
UT B TOM, 9TOOBI HE MEHSITH MOJIE/b (¥ €€ BBIBOJBI), a MPEJIIOJ0KUTE YTO HATPUMED HACTOSIIIE
JTAaHHBIE O TIOTPEOJIEHNN ¢ HEJOCTYIHBI, BMECTO 9TOTO SKOHOMETPUCT HAOIIOTAET TEPEMEHHYIO ¢},
KOTOpasi sABJISIeTCS U3MEPEHUeM ¢ C OMUOKOM ¢} = ¢t + €.

5 IIpobseMbl 35KOHOMETPUYECKOTO aHAJN3Aa: cjlabad uaeHTuduKa-
s

B nammoM pasjesie Mbl TOTOBOPHUM O BOIIPOCAX MACHTUMUKAIINYA U C1a00H nIeHTHMUKAINN, KOTO-
pble oueHb 4acTo Bo3HukawoT npu onenuBanuu DSGE mogeneit, u co3gator npobiemy g KJac-
CUYECKOTO OIEHMBAHUS (TaK HA3BIBAEMOTO TOIX0a (bpekBenTncTa). Bompocs! caaboit upentudn-
Kallunl ABJJIAIOTCA Ha ,Z[aHHI)IfI MOMEHT aKTHUBHOI O6.T[aCTBIO 9KOHOMETPUYIECKUX I/ICC.HQ,Z[OB&HI/II‘/’I, n
peltenns i MHOTUX W3 HUX TTOKA HEN3BECTHHI.

5.1 Wneunrundukamus

Mapamerp [ cumraerca (rmobanbno) waenTndunUpyeMbiM B Touke [ = [y, ecan aas aro00ro
JIPyTOTO 3HaUeHns mapaMerpa % # [y pacupejesenne JaHHBIX )7, CTEHEPUPOBAHHBIX M3 MOJIe-
JI C TTapaMeTrpoM [y, OTJIUYAETCsT OT PACIpeeeHnsT JaHHBIX, CPeHEPUPOBAHHBIX U3 MOJIEIN e
mapaMeTp paBeH [3*. DKOHOMETpHUUYECKas JTUTEPATYPA, MOCBAIIEHHAT BOTPOCAM UIEHTH(MOUKAIINN,
0dYeHb OBICTPO pacrer mnocyennane roasl. OgHaAKO, 00JIBIIAsT YACTh €€ MOCBSIIEHa KPOCC-CEKITUOHHBIM
JTAHHBIM, B TO BpeMsI KaK UICHTU(PUKAINS B MOJEIAX BPEMEHHBIX PSIOB NMEET CBOU OCOOEHHOCTH.

[Ipumepom caoxHOCTH WACHTU(MUKAIIUN B MOJIE/ITX BPEMEHHBIX PSI0B MOYKET CJIyKUTh HAITPU-
Mep UAeHTHMUKAINS TPOCTERIIEro MPOIecca CKOTB3AIIET0 CPETHEro.

IIpumep 2. Paccmorpum mporiecc ¢ = e; + fe;_1, e e; ABJISIOTCS HE3aBUCUMBIMU OUHAKOBO
PACIIPE/Ie/ICHHBIMI [ayCCOBCKUME Corydaiinpivu Bemannamu e; ~ N (0, 02). IIpeanonroxum, 4ro
sKoHOMeTpucT Habmogaer ganasie Xp = {x1, ..., x7}. Hecnoxkuo nokasars 910 BeKTOp X7 ABJISA-
ercs rayccoBckum u napamerpbl 0 = 6,02 = 0?2 u 0 = 1/6,0% = §%0% jaror ojuHaKoBOe pacipe-
nmenerne BekTopa Xp. Takum obpasom, 6€3 JOTMOJIHATEIRHBIX OTPAHNYEHUH TapaMeTPhl TPOIECCA
CKOJTB3AIIETO CPEHEro SBJISIOTCS HeuIeHTH(MUITNDYEMBIMH.

Jpyrum npuMepoM MCYE3HOBEHUS UACHTU(PUKAINN MOXKET CJIYKHUTh IPUMED COKPAIIEHUsT KOP-
Hell aBTOPEerpeCcCUOHHON YacTU U CKOJIB3LIINEero CpeIHero.

IIpumep 3. Ilpeamosoxkum, uro wac uarepecyer mporecc ARMA(1,1): xp = axi—1 + e — fer—1,
rae e; ~ N(0,1) nesaBucumble U OJMHAKOBO PACHPE/IEJEHHBIE MIOKK, & U [J HEM3BECTHbIE Napa-
Merpbl. Mbr Habtogaem Bekrop X7 = {21, ..., L7}, JIErKO MOKA3aTh, 9TO €CIU & = [3, TO Tt = €4 U
apaMerpbl HEUJJeHTUDUITUPYEMBI.

Oba mpuMepa BBISIBJISIIOT CJIOXKHOCTH C UAeHTU(DUKAINEH TUHAMUKY TTPOIECCa B MOIEIsIX Bpe-
MeHHBIX psaoB. Ecim DSGE mogens uneiina u paspemiena B Buge (2), To Hab/I0aeMblii mporiece
siBjisiercst iporieccom turta VARMA ¢ orpannuenusimu Ha Koadumumentsl. Ctarhst Komunjer and



Ng (2011) ycranaBauBaer KpuTepun WICHTUMUKAINYA TAKUX MOJe/el. ATbTepHATHBHBIN MOAXO0T
npezacrasien B crarbe Qu and Tkachenko (2012), koropbie hopmyupyior ycaosus uaenndukamm
muneiinbix DSGE moneneit 8 repMunax crekrpasbhoii wiotHocta. Iskrev (2008, 2010) cBsa3biBaer
yCJI0BUS UIEHTU(DUKALUYA C HEBBIPO2KIEHHOCTHIO MaTpuiibl mHpopManuu Puiepa u yKa3bIBaeT HA,
POCTOit CIOCOO BRIYUCIEHUS ee Jjis Jor-anneapu3upoBanubix DSGE mozgeeit.

Cremyer OTMETHTD, YTO BCE ITU TOIXObI YCTAHABIUBAIOT YCJIOBUS JJIsl JIOKATBHOM (& He TJIo-
6anbHoit) naentudukamum. [lo nokaabHOM naerTHdUKAIINENH TOHMMAETCST CJIeTyIOee CBOHCTRO:
MOJIETh JIOKAJTHHO WACHTH(MUINPYeMa B 3HAUEHWN TapaMerpa [y, eClii CYIIEeCTBYeT OTKPBITAs
OKPECTHOCTH MapaMerpa [y Takast, YTO MOJe/b OrPAHUYEHHAS Ha JAHHYI0 OKPECTHOCTH SBJISIETCS
unenTuduiupyemoit. Tak Moje/ib B IpuMepe 2 siBJIsieTCs JIOKAAbHO UIeHTUMUITUPYEMOil, TaK KaK
NoCJIe OrpaHuYeHrst MTPOCTPAHCTBA napamerpos 110 |#| < 1 ona cranosurcst npentudumpyema. B
TO BpeMs KaK MOJIeJib B IIpPUMepe 3 dABJgeTcd HU IJI00abHO, HU JIOKAJIHHO HIACHTU(DUITUPYEMOIL.
VenoBust ajs riuobanabaoi uaenrudukannn DSGE Moeseil Ha JaHHBIA MOMEHT HEU3BECTHDI.

Kaxk rosopujiocs panbite 6osbinacTB0 DSGE Mozeieit aBagioTcs HeTUHEHHBIMY 110 BXOIAIIAM
MaKpPOIIEPEMEHHBIM, YTO OCJIOXKHSIET WX pelleHue u oleHuBanue. Bosbinas dacte DSGE jmre-
paTypbl MOCBAIINEHA PENTEHUIO U OIEHUBAHUIO HE M3HAYAJIHHBIX MOJEEH a WX JNHEeaAPU30BAHHBIX
Bepcuii. O HAKO, BIOJIHE BOBMOXKHO UTO B MPOIECCE JIMHEAPWIANU UIeHTUDUITUPYEMasT MO IETb
MOYKET TOTEPSTh UICHTU(DUKAIINIO. DTO SBISIETCS MOTHBAIWEH [JIsT TIONCKA W PA3BUTHST METOI0B
pellleHns U OLleHNBAaHUA HEeJUHEHHBIX MOJIEJIei.

5.2 Ciabas naeaTudukanus

OpiHa U3 BaXXHBIX W HEPEIIEHHBIX Ha JaHHBIH MoMeHT mpobsem orerku DSGE momesteit siByisier-
cs npobsiema ciaboit maentudukaiuu. Tepmun “ciabast uaeHTUGUKAINA XOTS U TPUMEHSIETCS
YaCTO B 3KOHOMETPHWYECKON JIUTEepaType, HE UMEeT JO Ceil TIOPBI CTPOrOr0 W YeTKOrO OMpeIesie-
Husi. OOBITHO TPEIIIO/IATaeTCs ITO MOJIED SIBJISETCS UAETU(MDUITMPOBAHHON B CMBIC/IE OMUCAHHOM B
NPEeIbIYINel CEeKINM, OJHAKO, 9TO CaMO 10 cebe He rapaHTUPYEeT, YTO OIEHKA HEM3BECTHBIX Mapar-
MeTPOB OyeT XOpOIIia, UIU 9TO KJIACCUYECKUE TECThI Oy/IyT UMETh IPABUIbHBII YPOBEHb 3HAUNMO-
cru. Tepmun “cirabas npentudukanus’ 9alie BCETO OMUCHIBAET CUTYAIWIO KOT/A PACIPEeIe/IeHIs
B KOHEYHBIX BHIOOpKAX KJIACCMYECKUX OIEHOK U TECTOBBIX CTATUCTUK JIaJIeKW OT pacipeieseHuii
npeanmncCbIBaCMbIX KJIACCUYEeCKON aCUMIITUTUYECKOMN TeOpI/IeI.}'Ij 49aCTO B CJjIeICTBUU TOI'O 4YTO JJaHHbIE
He WH(MOPMATUBHBI B JJOCTATOYHON CTEMEHN O HEM3BECTHOM mapamerpe. HbIMU CIOBaMU, TEPMITH
“crnabast umeHTH(DUKAINAST 32aYACTYIO UCIOIB3YETCS KaK 3aMeHa YTBEPXKJIEHUI0 ‘aCHMITOTHKA He
paboTaet”.

XOPpOoIIo M3yYeHHBIM MPUMEPOM CJab0i MIeHTUMUKAINN SIBIIETCS CAydail TaK HA3BIBAEMBIX
CJ1a0BIX WHCTPYMEHTOR, KOIJIa PACCMaTPUBAETCS PErpeccust OIEHUBAeMasi METOJ0M WHCTPYMEH-
TaJbHBIX [TEPEMEHHBIX, HO MHCTPYMEHThI OUYeHb CJ1ab0 KOPPE/JUPOBAHHBI C SH/IOTEHHBIM DPErpecco-
POM. B TaKOM CJiy4dae, CTaHAapTHAA KJIaCCUIeCKad aCUMIITOTUKA Ja€T OY€Hb IIJIOX0€E HpI/I6.HI/I}KeHI/Ie
pacripe/ie/ieHusIM B KOHEYHBIX BhIOOpKax. Tak HapuMep, pacipe/iejieHue By X-CTyIeHYaHO OTeH-
K1 HAMMEHBIINX KBa/IPaTOB B MOJEJIN CO C.)'[a6bIMI/I UHCTPYMEHTAMU JOCTATOYHO 3HAYIUMO OTJINYa-
€TCsd OT IayCCOBCKOTO PACIIpEJeIeHNs, OHO CUJIbHO CMEIEHO B CTOPOHY HECOCTOATE/IbHON OTeHKH
HanMEHbIINX KBa/JApPaTOB U UMeEeT 60.)'[66 TAZKEIJIble XBOCTHI. PaCHpe,Zl;e.HeHI/IH KJIaCCU4YEeCKUuX CTraTu-
CTUK (t n F-CT&TI/ICTI/IK) TaK?Ke€ CYyHIECTBEHHO OTJINYAIOTCA OT CBOUX aCUMIITOTUYIECKUX TIPEIEIOB.
Ucnonp3oBanne KJIACCUYECKUX METOJ0B MWHCTPYMEHTAJBHONW PErpeccuu B STOM CJAydae BeIeT K
HEBEPHBIM CTATUCTUYECKUM BBIBOJAM. BMECTO 9TOTO HEOOXOAMMO MCIIOIB30BATH METOIBI pOOACT-
HBIE K CJIA0BIM WHCTPYMEHTAM.

CymrecTByeT HECKOJBKO 00001eHuit (beHOMeHa CIabblX WHCTPYMEHTOB Ha, HEJWHEHbIe MOjle-
qu. Onua moaxon BeipazkeH B crarbe Stock and Wright (2000), koropas BBogUT moHsaTHE CJIa60
npenatudunuposannoro OMM (0606menHoro meroa MoMeHTOB). B ynomsinyToi crarbe dyHK-
s, 3ajarorias MomernTHoe yciaoBue B OMM modTu He MeHsSeTCs Npu W3MEHEHWU MapaMerpa,



ACHMITOTUYECKN 9TO MOJETUPYETCsS KaK (DYHKINS 3aBUCSINAs OT pa3Mepa BHIOOPKU C TPEIII0JI0-
JKEHUEM Y9TO B TIpejiesie TPOU3BOIHAsT MOMEHTHON (DyHKIMU paBHa HYJ0. [Ipr 9TOM HEM3BECTHBI
mapaMeTrep Tpeno/araeTcsa uAeHTuUIIPYEeMbIM B KOHETHBIX BEIOOPKAX, HO WH(MOpPMAIU O HEM
HE HAKAIJIMBAETCS] aCUMITOTHYeCKH. Kak pes3ysbrarT, OleHKa 9TOro mapamerpa mo merogy OMM
HE SBJISIETCS COCTOSITE/IHHO, ee pacipee/ieHre HECTaH/TaPTHO, U KJTACCUYeCKNe TeCTHI UMEIOT pac-
npejiesieHne OTANIAONINECT 0T KIACCUIECKUX aCUMITOTHIECKUX TIPEIEJIOB.

pyrum obobienneM MOHATUS CJAa00N UIeHTU(DUKAINN SIBJIAETCS TOJIX0, IPEII0XKEHHbIN B
crarbe Andrews and Cheng (2012). Dror noaxoa npejanoaaraer, 9ro Moje b uaeHTudunupyema
3a MCKJIIOYEHWEM OJTHOTO CIEIUa/IbHOr0 3HAYEeHUs HEKOTOPOI'o IapaMerpa, Ipu KOTOPOM JAPYroe
3HAYEHUE [TapaMeTpa Tepsier cBoio ujeHTudukaimio. Tepmunom cirabas upenrudukanus Andrews
and Cheng (2012) ma3pIBAIOT CUTYaIMIO, KOT/Ia HACTOAIINEE 3HAYEHNE MapaMeTpa NPUOINKAETCS K
ToOuKe moTepu uaeHTudukanun. Kak mpuMep Takoil CUTYaIMu PacCMOTPHUM IPOIECC, OMUCAHHBIIM
B [Ipumepe 3. MbI Buzmenn 9ro ecain o = [3, T0 oA « HEU [ He ugenTudunupyemsr. [Ipeamoaoskmm
BMECTO 3TOTO, 9TO 3 = v+ 0§ m Ha30BeM HOBOI mapamerpusanumeii napy («, ). Torga ecom § = 0, To
napamerp « He naeaTudumupyem. Cnryanus, korga d # 0, HO Tpu 3TOM mapamMeTp d O9eHb 030K
K HYJIIO, OIIUCHIBAET CUTYAITUIO TJie TaHHbIe 00/1aal0T OUeHb MaJjIoit nHdOopMaIiueil o mapaMerpe o.
Acnvnrorukoit ciaboit naenTudukanmu cautaercs nabop Mogeseit tae mapamerp o, = Const/\/n
MEHSIETCS C BEJIUYUHON BBIOOPKU T U aCUMITOTUYECKU CXOJUTCA K HY/0. B jmannoit acuMnroru-
K€ IapaMerp (¢ He MOXKET ObITh OLEHEH COCTOATEBHO, CTAHIAPTHBIE OIEHKN (HAIPUMED OIEHKA
MaKCHMAaJIbHOTO [PABIONO/00MS) HE SIBISMIOTCS AaCUMITOTHIECKH HOPMAJIbHBIMHA, U KJIACCHIECKIe
CTATUCTUKY UMEIOT HECTAHIAPTHBIE TPeIe/IbHbIe PACIIPE/IETeHNUS.

Ob1mee Tst 3TUX ABYX TOAX0J0B, TO UYTO ACUMIITOTHYECKAS TEOPUS JAET OUEHBb TJI0X0e TTPUHJIn-
JKeHUe JI7IsI PACIpE/IeIeHUil OTIeHOK W CTATUCTHK B KOHEYHBIX BBIOOPKAX M3-33 HEJOCTATOUTOCTH
nH(MOPMAIUU B JAHHBIX OTHOCUTEHHO KaKOTO-TO TIapaMeTpa UjIu IPYIIkl TapamMeTpos. [loxoxmii
denomen npucyrcreyer B DSGE mogensax. Brnepsoie 910 6b110 3ameuero B ctarbe Canova and
Sala (2009), koTopblie 0OpaTH/IM BHUMAHUE 9TO TUIWYHASA (DYHKIINS TPABIONOA00MS /1T TUTTHIHOM
DSGE mojenu umeer 00/1aCTH TOCTOSHCTBA, T/le OHA OYeHb CJAaD0 MEHSIeTCS TPHU CYIEeCTBEHHOM
M3MEHEHUH TapaMeTpoB. B Takoii 06/1acTh MOCTOSTHCTBA, MOYKET HAXOIUTCSI HECKOJIBKO JIOKATBHBIX
(a Taxrke U ryI0OAIBHBIN) MAKCHMYMOB. DTa ocobernnocts DSGE mozeseit ogens xopomio n3sect-
HA IPUKJIQIHBIM Makposkonomucram. Taxk nanpumep Ferndndez-Villaverde (2010) xapakrepusyer
upobsiemy creyomum 06pasom: 1) moBepxXHOCTE (bYHKIUH IPAB/IOI0100us He pery/spHa, 06/1a/1a-
€T MHOTOUUCTEHHBIMU JIOKAJTHHBIMU SKCTEMYMAMU U UMeeT 00JIACTH TMTOCTOSHCTBA, UTO 3aTPYIHSIET
MOWCK YMCJIEHHOTO 3HAYEHUs OIEHKW; 2) JayKe KOrja ONEHKa HaliJleHa BOZHUKAIOT MPOBIEMBI T10
MOWCKY CTAHJIAPTHON OMNOKM, XapaKTepu3yolell akKKypaTHOCTb JTaHHOW OTEHKM, TaK KaK CTaH-
JapTabIe (GOPMYJIBI JAI0T CTPAHHBIE 3HAYEHNS; 3) TIOTy9aeMbI€ JIOBEPUTETHHBIE HHTEPBAJIBI MMEIOT
YPOBEHb J0BEepUs CUIBHO OTJIUYAIONIANCS OT JEKJIAPUPYEMOTro.

YT10o6BI TPOAEMOHCTPUPOBATEH BO3HWKAaIome mpobsembl mponsBemem Morte-Kapio skcrnepu-
MeHT onmcaHHBI B ctarhe Andrews and Mikusheva (2011).

IIpumep 1. (npomoskenne) Paccmorpum mpocteiinyio jior-inaeapusnpoBarnyio DSGE wmo-
JIenib, onucanuyio B npumepe 1. Ilpeamosoxum, 910 HACTOAIME 3HAYEHUS YKOHOMUYECKU 3HA-
YUMBIX TAPAMETPOB PABHBI CJIEIYIOMIUM BeTHIUHAM (IIHPOKO COLJIACYIOMIUMCS ¢ MAKPOIKOHOMU-
4eCKUM KOHCEHCYCoM): koadbdunment auckonruposanus b = .99, Kanso mapamerp k£ = 0.1717,
mapamerpbl mpaBmia Teitmopa ¢, = 0, ¢ = 1.5 w A = 0 IlosoxkuM 3HaAYEHHS TapaMeTpPOB
CTaTHCTUYECKOrO ONUCAHUS PABHBIM CJIEAYIOIUM 3HadeHusM: p = .2 u 0 = .2 (urobbl BHECTH
ABTOKOPPEJISINIO [IIOKOB, IIPU 9TOM COXPAHUTDH CTAIOHAPHOCTD) U 0 = 0q = 0y, = 1.

N3 onucanuoit mMomenn Mbl reHepupyeM BbIOOpPKEU pasmepa 200 mepuosoB, UTO SIBASETCS TH-
TMYHBIM Pa3MepOM 1A MAKPOIKOHOMUWYECKUX JaHHBIX. Ha TTOJIYIE€HHBIX BbI60pKaX MBbI 6y,£[eM
MPOW3BOIUTH OIEHUBAHUE TI0 METOY HAUOOBINEr0 MPABIOMOI00UsT U TECTUPOBATH PABTUIHBIE
TUTIOTE3bI, KOTOPhIE BBITIOJIHAIOTCs B momy sinun. B gamaom Monte-Kapso skcnepumente Mol Oy-



Puc. 1: Tucrorpamma pacrpesesieHus OeHOK 110 MEeTO/Iy MaKCHMAaJILHOTO mpaBaononodus. Hacro-
SITIUe 3HAYEHUsI TTApaMEeTPOB MPUBEEHBI B CKOOKAX HaJ KaxJbiM rpaduxkom. Pa3zmep BriOOpKH
T=200. Yucnao cummysrsammit 500.
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JIeM CUYNTATh 3HadeHne Ko3hduimenTa JMCKOHTHPOBAHNA b M3BECTHBIM, TaK KaK B IPAKTHUKE OH
OYeHb YaCTO OIEHWBAETCS BHE MOJenn u Kagubpyercs. Ocrasimuecs: 9 HEM3BECTHBIX MTapaMeTPOB
MBI Ha30BeM BeKTopoM (3. OleHHBaHHE IO METOIY MAKCHMAJLHOIO IPaBIOIOI00M IPOUCXOIUT
gepes3 YUCAEHHOE PEIeHre MOJIe/N, HaxX0XkK AeHne (pyHKinn npasaomnogodus duasrpom Kaabmana
1 MakcuMm3aimein GyHKIUN IPaBI0Ioa00usI. DKCIEPUMEHTEI IPOU3BOIATCA IPY UCIIOIH30BAHII
nakera Dynare.

1t HavaTa pacCMOTPUM pacrpe/iesieHne B KOHeUHOit Bbibopke (pasmepa 200 mepro/10B) OreHKH
MaKCUMaJIbHOT'O ITPABIOOA00Ms, OJIYYaIONlyI0Cd B PE3y/Ibrare ONTUMU3ANUU (DYHKIINA MaKCHU-
MaJILHOTO IIpaBaononobus mo 9-mepHoMy mapamerpy (. I'mcrorpaMMbl COOTBETCTBYIOIIMX pPac-
npenesennit KommonenT 3 npusenens Ha Puc. 1. CorsacHo aCHMITOTHYECKON TeOprH, B GOTBITHX
BBIOOPKAX pacrpee/ieHne OMeHKN TOJKHO OBITH OIM3K0 K HOpMaabHOMY. OQHAKO, KAK MBI BUIAM
ua Puc. 1 myist 6o/ibIIMHCTBA TTApaMETPOB pacipeesieHne JOCTATOYHO JAJIeKO 0T HOpMaIbHOro. B
9TOM CMBICIE ACUMIITOTHIECKAsT TEOPHUsT TaeT HEBEPHOE MPEICTABIEHNE O CTATUCTHIECKO HEOTpe-
JIeJIEHHOCTHU aCCOIUUPOBAHHOM C OIEHKON HAMOO/IBIIEro MPaBI0NON00us /i JaHHOW MOJIE/IN.

Jltobast oreHKa [TOJKHA MMETHh XaPaKTEPUCTUKY CTATUCTUIECKOW AaKKypaTHOCTH. JacTo 3Ty
POJIb BBITIOJIHSIET MaTPUIlA KOBapualuii oreHku. B ciryuae MeTosa MakKCUMAILHOTO IPABIOTION00MS
ACUMIITOTUYIECKAST TEOPHUs TIPEANNCHIBAET UTO JaHHAs MATPUIA ACUMIITOTUIECKN PaBHA 00PATHOM
Marpuite K Marpure nadopmanun Duinepa. B ciydae KoppekTHOR crermuduKaum MOJETH, a
B caydae Hamrero Monre-KapJio skcrniepuMenTa MO/e/ib KOPPEKTHO CrienuuimpoBana, nHdopMar-
g @urepa MoxkeT OBITH OIeHEeHa HA IMPAKTUKE ABYMsI CIIOCODaMMU: depe3 KBAIPATHYIO BAPHUAIIAIO
mepBoit mpom3BoIHOI (cMoTpu dhopmyrty (6))u Yepes BTOPYIO MPOU3BOIHYIO (DYHKITUN TTPABIOIO-
no6us (cmorpu dopmyny (5)). Ograko, Ha TPAKTUKE 3TH JBa CMOCO0A JTAIOT CYIIECTBEHHO PA3HBIE
OTBETHI U 00a CIIocoba JA0T OYeHb CTPAHHBIE 3HAUEHUS JId MaTpuisl Ouirepa.

Ha Puc. 2 m3006pakenbl THCTOTPAMMBI pACTpeIeeHns] B KOHEUHON BRIOOPKE {-CTATHCTUK st
TECTUPOBAHUS BEPHOTO 3HAUEHHUs KAXK/IOTO MapaMeTpa B OTAEIbHOCTU. 3I€Ch Mbl HCIOIb30BAJIN
dopmyny (6) st Berancaenns marpunsl Pumepa. Eciu acumnrornaeckas Teopust JaeT Xopoiee
npub/mKeHne, TO TaHHbIE PACIpEIeeHIs JO/KHBI ObITh OJIM3KN K CTAHJAPTHOMY HOPMAJILHOMY.



Puc. 2: I'mcrorpammva pacrpeesnernst t-CTaTUCTUK JIST TECTHPOBAHUST OTAEIBLHBIX TTApaMeTpPOB.
Paszwmep Boibopku T=200. Yucno cummynsmuit 500. Uuadopmanua Puiiepa mocunTanHa Kak Kapu-

aIus MepBOil MPOU3BOIHON PYHKITUU TPABIOTIOI00MS.
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OpHaKo, KaK MOYKHO BHIETH PACIpeeseHns ele 60/1ee JaJeKn 0T HOPMAJIbLHOCTH €M pacipee-
nenuda Ha Puc. 1.

Tabsmma 1: @akTuvuecKnii ypoBeHb 3HAYNMOCTH KJIACCHYECKHX TECTOB METO/a MaKCHMAaJILHOIO
npasgononobus ang npoctoit runoressl Hy : 8 = fy. Hexmapupyemblit yposenb 3naunmoctu 5%
u 10%. Yucao cummysmumii 2000.

LR | Wald (J(6p)) | Wald (J(6)) | Wald (I(6p)) | Wald (I(9))
Size of
5% Test | 3.20% 65.45% 63.05% 68.05% 68.15%
Size of
10% Test | 7.05% 67.20% 64.30% 70.80% 71.00

Haxkomer, obpaTtnMca K KJIACCHIECKHM TecTaM. PaccMOTpuM 37eCh TOJIBKO IIPOCTEHINIi CiIy-
4aif, a UMEeHHO TTpobJIeMy TeCTUPOBAHUS MPOCTOM runoressl Hy : 8 = [, rie Bce 9 HEM3BECTHBIX
IapaMeTpOB TeCTUPYIOTCs omHoBpemenHo. Tabanma 1 maer dakTwdecKumii ypoBeHbL 3HAUUMOCTH
KJIACCMYEeCKUX TecTa oTHomenus npasaononobus (LR) u recra Banbma. Ilocnemauit mocunran
B HECKOJbKHX BHJIAX B 3aBHCHMOCTH OT TOTO KakK cumTaerca mHdopmarus Puiepa. B gammom
cJlydae TeCT OCHOBAHHBIN HA CTATUCTUKE OTHOIIEHUS MIPABJIONOI00MS sIBJSETCS CJIErKa KOHCEPBa-
THUBHBIM, & BCE BaPHAHTHI TecTa Bajbmga CANIIKOM 9aCTO OTBEPraioT BEPHYIO TMIIOTE3Y U BEAYT K
COBEPINIEHHO HEBEPHBIM CTATHUCTHIECCKUM BBIBOJAM.

Takum 06pa3oM BUANM, 9TO PE3Y/IHTATHI KJIACCHIECKON ACHMITOTHIECKONH TEOPUU TTPUMEHEH-
mple K Harmeil mpoctoit DSGE Momenn maioT cTaTHCTHYECKN HEBEPHBIE BBHIBOIALI U HE MOTYT OBITDH
WCTIOIF30BAHBI /IS OIEHWBAHNUS W CTATUCTUIECKUX BBIBOIOB. MoykeT m HabI0gaeMblit 9ddexrT
OBITH Ha3BaH caabol uaenTudukanueit? Ckopee 1a, yem Het. [Ipobsiema 3aKII09a€TCSI B TOM, ITO
Ha, TaHHBI MOMEHT HE CyIIECTBYET TECTOB Ha Cabyio maenTudukanuio B obmem caygdae. Ho ectsb
HECKOJIBKO COOOparkeHnil YKA3BIBAIOIINX HA TO, UTO CATYAINs MOJTHOCTHIO aHAJOIMTIHA N3BECTHBIM



Puc. 3: Tucrorpamma pacmupeseseHust OMEHOK IO METOAY MAaKCUMAJJIBLHOTO MPABIONOA00MsT mpu
pa3mepe BoibOpku T=100, 000.
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MOJEJIIM €O caaboit maeHTnduKanme.

Bo-niepBrix, Jannas MO/e/b JIOKAJAbHO ujieHupUIIPYeMa, UTO CJAeIyeT U3 MpUMeHeHud K Heil
kpurepues waentudukanuu, npegnoxkennsix Komunjer and Ng (2011) u Iskrev (2008, 2010).
Bo-Bropsbix, Hab/I01aeMas HECTIOCOOHOCTH ACUMIITOTHKY AMIPOKCUMUPOBATH HACTOSIIUE PAaCIIpe-
JleJIeHusl OTHOCATCS TOJIbKO K MaJibiM BbIOOpKaM, Tak wHanpumep, Puc. 3 uzobpaxkaer rucrorpam-
MBI PACIPeIeeHusT ONEeHKN MAaKCHMAJIHLHOTO MPABIONOA00Us B Caydae KOTa pa3Mep BBIOOPKH
T = 100,000. Kak BuamMm B 3TOM CJydae pachpeieseHus OJU3KW K HOpMaJbHBIM. Hakowerr,
Andrews and Mikusheva (2011) nokazaim 4T0 BCe M3BECTHBIE HA JIAHHBI MOMEHT MOJEJN CO
cinaboil maeaTnduKammeii 06/1a1a10T OJHIM OOINM HHTEPECHBIM CBOMCTBOM, & MMEHHO I HUX
JBe onenku marpuibl nadopmain Puinepa (manubie B dopmysnax (5) u (6)) cuibHO oTaMYaOT-
cs ipyr ot npyra. Bosee konkperno, White (1982) mokazas uto ecim (hyHKINS TPaBIONOL00wMs
MPaBMJILHO CIerunduImpoBaHa TO EI =EJ. Opnako, ajs Mozeneil co caaboii upeHTuduKanmeit
ouenka | MOKeT GBITH HOPMAJIN3UPOBAHA TAK UTO OHA CXOJUTCS ACUMITOTHYECKU K JIETEPMUHU-
CTUYECKOU HEBBIPOXKJIEHHOW MaTpUlie, B TO BpeMsd Kak J OpU TOM Ke HOPMaJIU3aluu CXOIUTCH K
caydaiiHoil Marpuile, KoTopas He obsg3aHa ObITH ITOJI0KUTENBHO ompejesena. llociiennee ocoben-
HO IIapOJOKCAJIbHO y4YUTbIBAA 9TO j ABJIAdETCA OHeHKOf/'I ITIOJIOZKUTEJIBHO OHpe,ZLeJ'IeHHOI.;I MaTPHUILbI
nadopmarun Pumepa. B marmmem Monte-Kapsio skcnepuvenTe Mbl 00HAPY KWW UTO B TIPU pa3-
Mepe BeIOOpKE T = 200 B 95% BBIGOPOK OIEHKA J He SIBIFETCS MOTOKATENHHO oTrpeeIeHHO i
MaTpPUIEH.

5.3 Metoapl pobacTHbIe K cj1aboit nmaeHTHdUKAINN

Metoa cumTaercs pobaCTHBIM K CJIab0i MAeHTH(UKAINKA KOTJIA OH JAeT TeCThl ¢ (PAKTUIECKUM
YPOBHEM 3HAYMMOCTHU HE TIPEBBINIAIONIEM (C HEGOJIBITION TIOTPENTHOCTRIO) JIEKJIAPUPYEMbBIH YDOBEHD
BHAYMMOCTH [TaKe B CUTYAIlNAX KOTIa KJIACCHIECKHEe MeTObI He paboTaioT. BobImuHCTBO MeTO-
JA0B TaK WUJIN MHA4Y€ OIINPAIOTCA Ha aCUMITOTUYICCKHUE l_[pI/I6.)'[I/I}K€HI/I$I7 OJJHAKO, Ka9eCTBO HOII;O6HBIX
AIIPOKCHUMAIINI MOYKeT CHJILHO BapupoBaThcs. Hampumep, B ciydae cabbIX HHCTPYMEHTOB POOACT-
HBIE METObI ONMMPAIOTCS Ha Mpeanoioxkenne, uTo [lenTpanbHas npeaenbHass TeOpeMa, TPUMeHeH-



Has K MOMEHTHOMY YCJOBHIO JTAET XOPOIee aCUMITOTHIECKOe TPUOINKEHUE JIJIsT PACTPEIeIeHIST
HOPMAa/IN30BAHHON YaCTUIHONW CyMMbl. T0 €CcTh camTaeTcs, 9To BEIOOPKA JTOCTATOYHO BEJIUKA ITO-
OBl TpOCTEiiIe ACUMIITOTHYECKIE 3aKOHBI PA00TA N, B TO BpeMs KaK BRIOOPKA HE JOCTATOYHA, JIJIs
TOr0 YTOOBI OBLIM BEPHBI ACUMIITOTUIECKHE TPUdIeKeHns 00J1ee CI0KHBIX HEJIUHEHHBIX (DyHKIiT
OT JACTUYHBIX CYMM.

Tax cornacuo Hall and Heyde (1980), kauecTBO acMMITOTHIECKOH ANTIPOKCUMAIINU B KJIaCCHIe-
CKOl TeOpHH MaKCUMATHLHOTO IIPAB/IOMOI00Ms OCHOBBIBAETCS HA CJIETYIOIINX IPenooKenusx: (1)
dyHKms 1paBONOK00Ms XOPOIIO ANIPOKCUMUPYETCs KBaAPATUIHON (yHKimedi, (2) nenrpaib-
Has Ipejie/bHas TeOPeMa, TaeT XOPOliee MPHOINKEHre [T HEKOTOPBIX YaCTUIHBIX CyMM (9acTo
peub uJer 0 nepBoii npou3BoAHON MyHKIMM npasgonogaobus) u (3) HOpMUPOBAHHASL BTOPAsi IPO-
n3BOHAS (DYHKIMHU MPaBAoNo106us 6an3ka K Hecaydaiitnoit koucranre (madopmanyu @umepa).
U3 npeapiaymux auckyccuit Bumao aro yeaosue (1) u (3) sps qu seinosasiores ayist DSGE mo-
nesteit B HEOOIBIIX BhIOOpKax. CyIIeCTBYET HECKOIBKO CTATel MBITAIOMINXCS HAWTH METOIbI JIIst
MMOCTPOEHUsI CTATUCTUYECKN3 BBHIBOJOB HE UCIOJIB3YIONIUX JTAHHBIE TTPEIIOI0XKEHNUsT, KOTOPhIE TeM
He MeHee ONUPAIOTCST HA TIPeJIIIoJIoKeHnest Tuia (2).

Ha mamHbIi MOMEHT CYIIECTBYET HECKOJIBKO METOJIOB TECTUPOBAHMUSI TPOCTHIX TUIIOTE3 (TUIIOTE3
suga Hy : B = [y) pobacrubix K ciaboit naentuduxanuu. Andrews and Mikusheva (2011) nokaza-
JIA, 9TO OJINH U3 KJIACCUYECKUX TECTOB, & UMEHHO TECT OCHOBAHHBII Ha MYyJIbTUILIUKATOPE Jlarpan-
xka (LM) sasiercs pobacrabiM K €1a00it njaenTudukanyum eciu B Ka1ecTse onenkn marpurbl Ou-
1Iepa UCIOJIb3yeTCd I. Qu (2011) mpemToKuUI UCIOIB30BATH TPUOIM3UTEIbHBIN TecT Jlarpamnka,
OCHOBAaHHBIN Ha NPUOJIMKEHUN CHEKTPAJIBLHOM 110THOCTH 1Tporecca. Guerron-Quintana, Inoue, and
Kilian (2012) npeoKuam uCnoIb30BaTh TECT OTHONIEHHST TPABIONOAO00WI [T ey IMPOBAHHOMN
MOJIeJid, KOTOpas TmpeHedperaeT MHOTUMY CTPYKTYPHBIME CBsA3sMU HakagbiBaeMbiMu DSGE mo-
JIeJIBIO, 9TO0BI MTOJIYIUTh POOACTHOCTH K caaboit maentndukanuu. Hakoner, Dufour, Khalaf, and
Kichian (2009) npemioxuan pobacTHBI TECT, KOTOPBIA OTXOJAUT OT MPUHIUIIA MAaKCUMATHLHOTO
IPaBONOA00US U UCIIOIB3yeT METO/I HAMMEHBINEr0 PaccTosamg. Tabauma 2 npuBoauT (pakTude-
CKUil yPOBEHb 3HAYUMOCTHU [IJIsi BCEX YIOMSIHYTBIX TECTOB B MOJEIU U3 mpuMepa 1 mpu pasmepe
Beibopku 200 mepuomoB. Kak Mbl MOXKeM BUIETh, B TO BPEMs KOT/Ia METOJ MAKCAMAJIHLHOTO TPAB-
JIOTI0/T00US TAeT HEBEPHBIE PE3YIbTATHI BCe 4 pODACTHBIX TECTA UMEIOT YPOBEHb 3HAYUMOCTU OY€Hb
6/1M3KMIT K JIeK/IapUPyeMOMY.

Tabsnna 2: PakTrueckuii ypoBeHb 3HAYUMOCTH POOACTHBIX TECTOB (ONMMCAHHBIX B TEKCTE) s

TeCTHPOBaHUs TPOCToil runore3bl B mpumepe 1. Yucao cummyssiuit 1000. Pazmep Beibopku 200
[IEPHOJIOB.

JIeKIapPUPYeMBbIit AM(2011) | Qu (2011) | GQIK (2012) | DKK (2009)

YPOBEHb 3HAYNMOCTHI

5% 4.8% 5.1% 6.6% 6.9%

10% 8.9% 10.4% 13.1% 12.4%

K cokasienuio, 3ot 1nporpecc B co3gannu podacTHbIX TECTOB OTHOCUTCS TOJIBKO K TECTUPOBAHUIO
[POCTBIX TUIIOTE3, T.€. [UIOTE3, KOTOPhIE OJHOBPEMEHHO TECTUPYIOT 3HAYEHUS BCEX HEM3BECTHBIX
napamerpos (9-mepublii napamerp B namem npumepe 1). Ha npakruke Mbl yaie 3anHTepecoBaHbl
B TECTUPOBAHWUUN TUIIOTE3 O KAaXKJIOM TTapaMeTpe B OTACTIBHOCTH, 9YTO ABJIACTCA CJIOXKHOT TMITOTE3011
(composite hypothesis). Bo3aM0KHOCTb TeCTHpOBaHUS KazKJOTO OJHOMEPHOTO TapaMeTpa OTIe/b-
HO HeO6XO,Z[I/IMO TaKZKe [IJId TTOCTPOEHUA OTACJIBHBIX JOBEPUTE/IIHHBIX WHTEPBAJIOB JIJId KaKJI0TO
mapamerpa. K coxasenuto, 3a7a1a poObaCTHOTO TECTUPOBAHUS CJIOXKHBIX THIIOTE3 HA JAHHBIN MO-
MeHT Hepasperrena. [Ipeamosoxum, 9To B Harmem npuMepe 1 Mbl XOTUM IPOTECTUPOBATH TUIIOTEY
Hy : k = 0.1717 (koTopas B Hamem mpumepe BepHa). B TakoM caydae Bce ocTaiabHbIE 8 mapamer-
POB 3a/Ja491 ABJIAIOTCA HEM3BECTHBIMHU 1 HE OrOBAPUBAIOTCA TUIIOTE301A. OHI/I Ha3bIBAIOTCA nuisance
parameters (FIXME: translation?). Eciu npeamoioxkuth 9ro Bce 9TH nuisance parameters sig-



JITIOTCST CUJIBHO WIEHTUPUIUDPYEMBIMHU, TO CYIECTBYIOT MOAU(UKAINN BCEX YIOMSHYTBIX BBIIIE
POBACTHBIX TECTOB JjIsi TECTUPOBAHUS CJIOKHOM rumoTe3nl. K COKaJIEHUIO, TTPEIITOI0KEHNE O CUAThb-
HO¥ maenTuduKauu nuisance parameters ckopee Bcero HeBepuo B tunuunoit DSGE momenu, u
K TOMY K€ He CYIIEeCTBYET Ha JAHHBII MOMEHT TECTOB, KOTOPBIE MOTJIA ObI TPOTECTUPOBATH JTaH-
HOe TIpejinojioykenne. Takum 06pa3oM, BOIPOC O TOM KAaK MPOU3BOIUTH CTATUCTUYUECKUE BBHIBOJIBI
B ciy4ae c1aboi nieHTuUKAINT MOJIEIN OCTAETCA OTKPBITOM IKOHOMETPUIECKOH TP0o0/IeMOii.

6 Meroanl onenku: BaliecoBckuii moaxos

YacTuaHO U3-3a MpoBajia KIACCHIECKUX MeTO0B (Caabas naeHTuhUKAINS ), YJACTUIHO U3-3a T0-
ABJIECHUSA HOBBIX YUCJ/IEHHBIX aJITOPUTMOB, CaMBIM IOIIYJIAPHBIM METOAO0M OIICHUBAHWA DSGE MO-
Jeneil Ha JTAHHBI MOMEHT sBjsgeTcd BaitecoBckmuii MeTod. XOPOIIUM H3JI0KEHHEM MeTOO0JIOTHHI
apysiercsa crarbst An and Schorfheide (2007). Han6osiee imrupyembriii npuvep onenusanus DSGE
mozesin BaitecoBckuM ciocobom mpusesen B crarbe Smets and Wouters (2007).

BxogabiMu KoMmoneHTaMn BalieCOBCKOTO aHaIN3a ABIAIOTCA KOPPEKTHO CIemuUIImpPOBaHHAS
dyuxius npasgononobus L£(Yr|5) u anpuopuoe pacnpesenenue (unmu sepa) p(J3). Ha ocuose ux
[0JIy 9A€TCSA OCTEPUOPHOE PACIIPEJEJICHUE TTAPAMETPa,

__LOrBB) .

B kauectBe BaitecoBckoit omeHKM 00BITHO Oepercss nnbo cpeaHee OO MeaWaHa MOCTEPUOPHOTO
pacrpe/iejieHusi, a B Ka4eCTBe JOBEPUTETHLHOTO UHTEPBAJIA- MHOXKECTBO, Ubs MOCTEPUOPHAS BEPO-
ATHOCTHb PaBHA YPOBHIO JOBEPU.

losiroe BpeMsi OCHOBHBIM TIPENSATCTBAEM K HMCIOJb30BaHNi0 BaitecoBCcKOro MeTo/ia ObLjia TexXHu-
YeCKad CJIO2KHOCTH B BBIYHUCJ/JIEHMN MHOTIOMEPHBIX MHTET'PAJIOB, CTOAIIINX B 3HaAMEHATEJIe (bOpMy.HI)I
(7). Iocrepuopuoe pacmpe/esierane OBIIO W3BECTHO TOJBKO B OTPAHUIEHHOM UHC/IE CIy9IaeB MpH
OYeHb CIENUaIN3UPOBAHHBIX AlPUOPHBIX paCIpeieieHusX. B mocieinee gecsiruierue ObLI CeTaH
OTPOMHBII IPOPBIB, [TO3BOJIAIONINN IPUMEHATH BajiecoBCKuil 1mMo/ixo/1 B ITUPOKOM HADOPE CJIyYaeB.
DToT MPOpPHIB 3ak/ouaeTcst B pazpaborke agropurma MCMC (Markov Chain Monte-Carlo). A-
TOPUTM COCTOUT B TIocTpoeHnn MaproBckoit menu 1, B2, ... TaKUM 00pa3oM 94TOOBI JIJIsT HEKOErO
Gosprioro uncya N (B mpejesie) caydaiinast BeudanHa [y MMeIa PAcIpe/e/ieHne COBIAIAIOINIee ¢
IOCTEPUOPHBIM pacupeseseHueM. Takum 00pa30M, BMECTO TOTO 4TOOBI CAMTATH HOPMAJJIM3UPYIO-
myto Koucranry B ypasueruu (7), MCMC aaropuTm CTaBAT CBOEil MEIBIO MOIYIUTH CIIyIaiiHyTo
BBIOOPKY (11060r0 HEOOXOAMMOrO pa3Mepa) U3 MOCTEPUOPHOTO pacupegenenus. Vives ciayqaiinyto
BBIOOPKY U3 IIOCTEPUOPHOTO PACIpEIeeHNs JIETKO 0Ty YUTh BaiiecoBckue oleHKY 1 cenarh baii-
€COBCKIME CTATHCTUYECKME BbIBOJbI. Hampumep, cpegHee Takoit BEIOOPKY NMPUOJIU3UTEIHHO PABHO
CpeJHEMY [TOCTEPUOPHOTO PACIIPeIe/IeHUs, TIPU STOM TIOCAeTHEe MOXKET ObITh TOCYUTAHO C JIF000i
TOYHOCTBIO.

CymectByer neckosibko Bepcuit MCMC anropurma, nambosiee 4acTo ymnoTpeb/isdioniuecs Jijis
ornenku DSGE mognesneit aTo anroputm Metponoauc-Xactuura u camvmiep 'ub6ca. Ilepsrrii pea-
JIM30BaH B craHgapTHoM makere Dynare. st ozaakomiaerust ¢ MCMC aaropurmamMu st COBETYIO
npountatsk crarb Chib (2001) u Chib and Greenberg (1995, 1996), KoTOpbIe JafOT OUYEHDb JTOCTYII-
HOE M3JIOYKEeHUe MaTepuaJia.

6.1 Where prior comes from?

OCHOBHOII CJTOXKHOCTBIO HA, JAHHBII MOMEHT B IpUMeHeHnN baiilecoBCKOro MeToaa 1 OTeHUBAHNA
DSGE mogeneit siBsteTcst OTBET Ha BOIIPOC, OTKY1a 6epyTcs anpuopubie pacupenenenus. C duiro-
COBCKOII TOYKHI 3PEHNA AIPUOPHOE paCIpeeaeHne Wil Bepa SBJIAETCI OTOOparKeHNeM TeKYIIero



YPOBHSI 3HAHUI WM OXKWJIAHUN yIEHOTO0 OTHOCUTEJHHO BEPOATHOCTEN UTO MapaMeTp TPUHUMAa-
€T TO WM WHOE 3HAYEeHue 0 TOr0 KaK ydeHbll yBujesn manubie. [locrepmopnoe pacrpenesenue
SIBJIFETCST KOPPEKIIHeil alfpruopHOii BEPHI C yYeTOM BBIOOPKU, UMEIOIefics y uccienosaress. K co-
JKAJIEHUIO, OOJIBIITUHCTBO MPUKJIAIHBIX MAKPOIKOHOMUCTOB MIPU3HAIOT, YTO Yy HUX 9Yalle BCErO HET
coJiepKaTeTbHBIX KAH/IUIATOB JIJi AllPUOPHON BEPHI.

Ha npakrtuke muorue crarbu onerusatomme DSGE mojenn BaitecoBCKuM METOI0M UCIIOTB3YIOT
aIpUOPHBIE PACIpe/Ie/IeHns, IpeIIoKenHble B crarbe Smets and Wouters (2007), uin axasornd-
Hble UM. [IpUHIUT TOCTPOEHNST TAKUX AIIPUOPHBIX PACTIPEIEIEHU CIe Ty OIINiT; BO-IEPBHIX, allpH-
OPHO BCE OJJHOMEDPHBIE TTAPAMETPBI MOJIEJN CIUTAIOTCS HE3ABUCUMO PACIpPEeeHbl (T.e. MHOTO-
MepHas anpuopHasi MIOTHOCTh PaBHA MPOU3BEICHUIO ATPUOPHBIX TIOTHOCTEH BCEX MAapaMeTpoB).
Bo-BTophIX, oHOMEpHBIE pacHpe/eienns BHIOPpAHbI U3 CTAHJAPTHBIX CEMENWCTB PacIpeIe/eHuil,
[0 BOBMOXKHOCTH COTPSIZKEHHOe (conjugate) ¢ MOJE/IbIO, T.e. HampuMep Ko3hhUIHEeHTh! JTTHEHHOM
perpeccuy CYMTAIOTCH ANPUOPHO HOPMAJJIBLHO PACIPEIeIeHHBIMU, JUCIepcuu 0epyTcd u3 odpart-
uHoro lamma-pacmpeenenus (inverse-Gamma), aBroperpeccuonubie KO3(hMUIMEHTH CINTAIOTCS
ampuopu pacrpe/esienabivu 10 Bera-3akony. B-Tperbux, ecim ecTh KakKme-TO OIEHKHU IapaMeT-
POB 110 KOTOPBIM JIOCTUTHYT KOHCEHCYC CPeJIu MaKpPOIKOHOMUCTOB, TO AllPUOPHOE PACIIpE/IeIeHIe
BbIOMPAETCs EHTPUPOBAHHBIM HA, JIaHHOM oreHke. U HaKOHEIl, 110 BO3MOXKHOCTH BbIOUPAETCS pac-
peJie/ieHne TT03BOJISIONee MUPOKUil pa3dpoc 3HadeHuil (uan GOJIBIIY0 TUCIEPCHIO).

Knaccuaeckum pagysiprarom Baiiecosckoit reopun cuuraercs reopema Bepumreitna-BoauMuzeca,
KOTOPAast TIOKA3BIBAET, UTO ACUMIITOTUIECKH BBIOOD AIPUOPHOTO PACIPEIe/IeHIsT HEBAYKEH, TaK KAK
€ TOYKHU 3peHusi (hPEKBEHTUCTCKOTO MOIX0/IA TIPH IITUPOKNUX YCJIOBUAX BaitecoBCcKoe mocTepuopHoe
pacrpejieleane CXoanuTesi (Korjga pasMep BBIOOPKHM CTPEMUTCS K 0ECKOHEYHOCTH) K IayCCOBCKO-
MY pacIpejieJIeHUI0 BOKPYT OIEHKU MaKCUMAJIbHOTO MPAB/IONOA00uS. DTa TEOPEMa JACTO CJIYIKUT
yTBepKIeHreM, 9T0 BaitecoBCKmit MeTO/] MOXKET IPUMEHATHCA U CTOPOHHUKOM (DPEKBEHTUCTCKOTO
(KJTACCHIeCKOr0) MOAX0/1a KaK YI00HbI THCIeHHbBI MeXaHn3M, KOJIb CKOPO Pe3YJILTAThl He CUIBHO
OTJINYAIOTCH OT PE3YJIBTATOB METO/d MAKCHMAJIBLHOI'O MIPABIOIOI00uS.

K coxasnenuro, Ta JIOruKa He BIOJIHE MPUMEHUMA, K MOJEJAM CO Caaboil uieHTudUKaIMeil,
a 3raunT u K DSGE mogensim B yacraoctu. Teopema Beprmreitna-BouMuseca cyriecrBeHHbIM
00pa3oM HUCIOJIb3YET aCHMITOTUYECKYIO TEOPHUI0 MAKCHUMAaJbHOTO IIPAB/OINOI00Us, KOTOpas JAeT
OUeHb HEBEPHOE MpeICTaB/IeHNe (PAKTUIECKUX PACIPEIeEHI B KOHEUHBIX BBIOOPKAX JI/TsT TUTIHY-
ubix DSGE wmogeneit. B BaitecoBckoMm MeToie mHGOPMAaIst arrperupyercst U3 JBYyX HCTOYHUKOB:
BBIOODKU ¥ ampuoOpHOro pacupefenenns. Teopema Bepnrmireitna-BorMunzeca roBoput, T0 KOrga
BBIOOPKA pacTeT, mH(POPMAIIASA TPUXOISIIAA U3 ATPUOPHOTO PACIPEIE/TCHNA ACUMITOTHIECKH 10~
MuHUpyeTcs nHpopMaIueii 13 BHIOOPKU U CTAHOBUTCS HECYIeCTBeHHOM. B momensax co ciaboii
naeaTuduKaInel BHIOOPKA ABISIETCS MaJTONH(MOPMATHBHON, N 3HAYAHWE ATPUOPHOTO pacipee-
JIEHUS BEJIUKO.

Tor dakr, uro B DSGE momessix anpropHoe pacipejeierne BIusieT Ha Pe3y/IbTaT OIeHUBAHUST
3aocTpser mnpobjeMy BbIOOpa almpUOPHOTO paclpejesieHus, U JejaeT ee IeHTpajabHoil. Pacmnpac-
TPAHEHHBIM 3a0JIyK/IEHUEM sIBISETCS yTBEPKJEHUE UTO €CJIM IPU MOCTPOEHUN AIPUOPHOIO pac-
[pejiesieHus B3sTh OJIHOMEPHBIE PACIIpPE/IeIeHIs 1apaMeTPOB, UMeoIre OOJIBIIYIO JUCIIEPCUI0, TO
oHO OymeT HemHMOPMATHBHBIM, U BCE PE3YJIBTATHI OYIYT 3aBUCUTH TJIABHBIM 00PA30M OT JTaHHBIX,
a me or anpuopnoro pacnpeaenenus. Muller (2012) nokaszan, uTo 310 He BriosHe BepHO. Tak Ha-
MpUMep, CaMO TPEINOJI0KEHNEe UTO ATPUOPU PA3JIUYHBIE OJHOMEDPHBIE TAapaMEeTPhl HE3aABUCUMBI
JPYT OT JAPYyTa SBJISETCH OUe€Hb WH(MPOPMATUBHBIM.

WNuTepecHbIM BOITPOCOM C 3TON TOUKY 3PEHUST SIBJIIETCSI BOIIPOC O TOM CKOJIBKO MH(OPMAITUN TIPH-
XOJIUT B PE3Y/IbTAT U3 JAHHBIX, & CKOJIHKO U3 AIIPUOPHOIO PACIPEIe/IeHUS U Ha CKOJIBKO PE3y/IbTaT
YyBCTBUTE/IEH K BBIOODY almpUOPHOTO pacipejesienus. [IonbITKONl OTBETUTH HA STOT BOIPOC $B-
asiercs crarbs Muller (2012). Muller (2012) npumenus 51U METOBI K MOJeJM U3 npumepa 1 u
TUNWYHBIM JTaHHBIM ¥ [I0Ka3aJj, 9To Bcs mHpopmalus o KajgBo mapaMerpe MpuxoguT U3 ampu-
OPHOT'O paCIpe/eIeHus, a JaHHbIe TJIABHbBIM 0O0pa3om He mudopmaruBHbl 0 HEM. Kak pesysbrar,



BaitecoBckas orenka mapaverpa KaaBo oueHb 4yCcTBUTEIbHA K BBIOODPY alIpUOPHOI BEPHI.

7 3akJirodyeHue

Bosbiine cTpykTypHBIE MOJEN CTAHOBITCS BCe OoJiee u H60J1ee MPUB/IEKATEIBHBIMA IS MAKPO-
skoHOMHUCTOB. OIHAKO, MAKPOSKOHOMUYECKNE JAaHHbIE HE OUYeHb MH(MOPMATUBHBI U (DAKTUIECKH
HE MO3BOJISIIOT CKOJIb JIUOO XOPOIIO ONEHUBATH CKOJIb HUOY/Ib CJIOXKHBIE MOJEN. DTO MOPOKIAET
OYeHb CJIOKHbIE U MHTEPECHbIE SKOHOMETPUUYECKHUE MpObJieMbl, KOTOPbIE HA JAHHBI MOMEHT He
PeIeHbl U OTKPBIBAIOT 00/IbIyI0 00J1aCTh /i AeATEIbHOCTH YKOHOMETPUCTOB.

Ha wmoit B311s1)1, nHTEpECHBIMU [TPOOJIEMAMU SIBJIAIOTCH 33/1a49a OUCKA CTATUCTUIECKUX METO/I0B
pobacTHbIX K c1ab0l ueHTudUKALNT, BOIPOC U3MEPEHUsT MHMOPMATUBHOCTH JIAHHBIX ¥ AIIPUOP-
HOIl Bepnl B BaitecoBckom moaxoie, n3ydenne (ppeKBeHTUCTCKUX CBOMCTB BaitecoBckux mporesyp
a TakxKe 3aJa9a MOCTPOeHUs HEeMH(MDOPMATUBHBIX alPUOPHBIX pacmpejenennii. [IpopeiB B perre-
HUW 0001 W3 9THUX 33ja4 CrocobeH n3MeHnTh npakTuky onennBanus DSGE momeneit n okazats
CYIIECTBEHHOE BJINSHIE HA Pa3BUTHE MPUKJIATHON MaKpoIKOHOMETPUKH.
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Estimation of Dynamic Stochastic General Equillibrium
Models

Anna Mikusheva
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This essay is a survey of the main econometric approaches to estimation of the
Dynamic Stochastic General Equilibrium (DSGE) models widely used by central banks
and federal reserves. The paper discusses in details the main econometric problems
arising in inferences about the parameters of the log-linearized DSGE models. We
examine three main estimation approaches: the minimum distance method, the maximum
likelihood method and the Baeysian approach. We focus on the problems of weak
identification that are due to scarcity of macro data. The issues of economic modelling
and the method of solving dynamic models are beyond the scope of the current paper.



