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J1.H. CnyukuH

0606weHHbIN MeTO MOMEHTOB

Mei npodomxaem 0630p Haubosee 3HaqumesibHuIX 00CMuxeHUl 8 3KOHOMempuyeckol
Hayke, ewje He 00CMAamMOoYHO NOJTHO OCBEUJEHHbIX 8 OMeyecmeeHHOU iumepamype.

060bweHHbIT Memod momeHmos — OMM (generalized method of moments — GMM) 6ein
88e0eH 8 skoHoMempuky /1. XaHceHom [Hansen (1982)] u aengemca o0Ho8pemeHHO 0606LeHU-
em memoda momeHmos (MM) u memoda HaumeHbUUx keadpamos (MHK) dns oueHku napa-
Mempog modesnu. Bcmamee mul paccmompum npumereHue OMM 0518 HaxoxoeHusA oueHoK na-
pamempos modesiu IUHeUHOU peepeccuul.

1. MeTog MOMEHTOB

bl HAMOMHMM, YTO MaTemMaTUUeCKoe OxmaaHme E(x) CnydanHom BeNMUMHbI X Ha3blBaeTCA ee
MOMEHTOM (NnepBoro nopsaAKa) — m, a BbIGOPOUYHbIM MOMEHTOM — €€ BbiI6opOoYHOE
cpenHee:

_ X
mn = 7/: (]1)
n
rae N — 4ncno HabnaeHn, a X, ..., X, — ClydainHas BelbopKa 3HauyeHui x. Teopema XvHUMHa yT-
BEPKOAET, UTO 1M1, CXOAUTCA MO BEPOATHOCTY K M), T. €,
plimm, =m. (1.2)

n—ow

B nanbHewLiem Mbl OTKaxxemca OT TpeboBaHMA, YTOObI CIyYaHble BENNUYNHDI X1 ,..., X, ObINN He-
3aBUCUMbBIMU U flaxke, YTOObl OHU MMENW OAMHAKOBOE BEPOATHOCTHOE pacnpeaeneHune (Ho, Bce
OHW JOMXHbl UMETb OAMHAKOBOE MaTemMaTthyeckoe oxuaganme E(x;)=m,i=1,2,..). Tem He meHee,
aHanor Teopembl XMHYMHa — dopmyna (1.2) ocTaeTcs BEPHOM NpW HANOXEHUW ONpeaeneHHbIX
YCNOBUI Ha X

COOTBETCTBEHHO ANA GYHKLMM g(X) ee MOMEHT' :

a ee BbIOOPOYHbII MOMEHT:

0 (glx) = 22 (13)
n
B oTnnume ot BbIbopoUHOro, MoMeHT m(g(x)) yHKUMM g(x) Ha3bIBAIOT €€ TEOPETUUYECKUM MO-
MEHTOM.
Mbl 3ameTum, uto m(g(X)) n m, (g(X)) onpeneneHnl TakxKe Ana cnyyad, korga X — BEKTop, T. €.
X NpeAcTaBneH KOHeUHbIM HAbOPOM ClyUYanHbIX BenuumH. B aTom ciydae g(X) byaeTt dyHKumen ot
COOTBETCTBYIOLLErO YMCa NepemMeHHbIX. bonee Toro, ecnn G(X) — BekTopHaa GyHKUMA pasmep-

! Mpw g(x) = X, Mbl NONYYMM HauabHbIV MOMEHT NOPSA/Ka .
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HOCTW I, TO C nomoLbto dopmyn (1.1) 1 (1.3) Mbl NONYUNM BEIOOPOUYHBIE MOMEHTbI, KOTOPbIE ByayT
r-MepPHbIMU BEKTOPAMU.

Kak npaswno, g(X) 3aBUCUT OT BeKTOopa NapameTpos O = (0,,...,0, ). Mbl byaem 3an1cbiBaTh
3TOT PakT B BUAE g(X;0) = g(X;0,,...,0,). CooTBeTCTBEHHO, MOMeHTEIM(g(X;0))um, (g(X;0)) Takxe
OyayT 3aBUCETb OT NapaMeTpoB B,,...,0,.

MNocTaHoBKa 3agaun. [1peanonoxmnM, 4to UMetoTca r GyHKunn — g, (X;0),..., g, (X;0), 1 Mbl Ha-
6riofaem 3HaueHus X;,... X,, COOTBeTCTRyioWMe BeKTOpy 0, =07 ,...,07, 1158 KOTOPOro TEOPETU-
ueckmne momeHTbl m(g;(X;0,)),...,m(g, (X;0,)) paBHbl O°. Mbl Takxe npeanonaraem, uto 0, —
nageHTudNLMpyem. 370 O3HauaeT, 4to, ecnm B#0,, TO xOTA Obl OAMH M3 MOMEHTOB
m(g,(X;0)),...,m(g, (X;0)) He paseH 0. TpebyeTca oleHUTb BEKTOP B .

Mbl 3anuwem CUCTeMy 13 r ypaBHEHUI MOMEHTOB OTHOCUTENbHO K HEU3BECTHbBIX 0,,...,0,:

m,(g:(X;8;,...,6,)) =0
mn(gr (X161>>6k)) :O-

Jpyrvmmn CnoBamn, Mbl MpYPaBHMBaEM BbIBOPOUHbBIE MOMEHTBI GYHKLIUIA G ..., g, K UX Teope-
TUYECKMM MOMEHTaM. ECTeCTBEHHO, NPUHATL pelleHne cucTembl (1.4) 07,...,07, npu ycnosuu,
UTO OHO CYLIECTBYET U MHCTBEHHOE, 33 OLIEHKIM COOTBETCTBYIOLMX NapameTpos 07 ,...,07 . Kak
NpaBwno, Ans 3TOro TpebyeTcs, YTOObl YMCNO HEM3BECTHBIX M ypaBHeHN B (1.4) coBnaaano, To

eCTb, UTobObl k = r. HaxoxgeHvie oueHok 07 ,...,07 npu pewerny cuctemsl (1.4) Ha3biBaeTCs MeTO-
AoM momeHToB (MM).

1.1. OueHka KoaghuyueHmMos mooesiu IUHeliHol pezpeccuu
PaccmoTpum MOAENb NNHENHOW Perpeccum:

Vi =Bx" +BxP B X+, i =120, (1.5)

e CNy4YaiHble YneHbl g,,...,&, — NPOU3BOIbHbIE (He 06A3aTeNbHO HOPMaNbHbIE U, BO3MOXHO,
MMELOLLME PA3NNYHbBIE BEPOATHOCTHbBIE pacnpeaeneHns) CyYanHble BENNYMHDBI C OAHUM U TEM Xe
MaTemMaTuuecknM oxugaHuem, pasHoim 0. Perpeccopbl x, x?, ..., x ) Takxke, B oTAMuUMeE OT Knac-
CUYECKON MOAENN NIVHENHOW perpeccuu, He NpeanonaratoTca AeTePMUHUPOBaHHbIMIK®. Mbl nony-
YMM JOMONHUTENbHbIE OrPAaHNYEHMA KaK ANA CTyYalHbIX YIeHOB, Tak 1 ANA perpeccopos, Npu
M3yyeHur OLeHOK NapameTpoB modenu B1,B,,...,Bx. Tem cambiM Hal NoAXOo4 NPUHLMMMANBHO
OTNINYAETCA OT MPUHATOrO B KYPCaxX SKOHOMETPWKM, KOrAa anpropy OnpefenaTca BCe XapaKTe-
PUCTMKN MOZESN, A 3aTEM, Ha X OCHOBE, BbIBOAATCA €€ CBOWCTBA.
[MoNoXKMm, YTO

g, (xVe)=xVe j=12,.., k (1.6)

2 BepoATHOCTHOE pacnpeaeneHme X TakKe MOXKET 3aBrceTb oT 6.

8 Ecaum(g(X)) = ¢ # 0, To Mbl paccmoTpum Gi(X) = giX) — ¢.

* Inst opHoro u Toro xe perpeccopa x, 7 u x\7, iy # i, MOTYT MMETb PasfiNyHble BEPOATHOCTHbIE PacrpeaeneHis,
B TOM UCie BbITb Pa3fNUHBIMIA KOHCTAHTaMU.
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[nsa i-ro HabmogeHna
€. (1.7)

3aMeTMM, YTO B MpaBoit YacTu (1.7) Npu pasnmuHbiX i Mbl Oyaem MMeTb B 00LLEM pa3nnyHble Cy-
YaHble BENUYMHDI.

Tak Kak Mbl COOMPaeMCA NPUMEHWUTb METOA MOMEHTOB, noTpebyem, UTobbl A1A Kaxaoro
j=1,2,...,k BBINONHANOCH Ceayloliee YCnoBUe OpTOroHanbHOCTH:

E(x"e,)=0i=12,..,n (1.8)

M3 (1.5) cneayeT, uto dopmyny (1.6) MOXKHO 3anucaTh B BUAe QYHKLUMMK OT K + 1 nepemeHHbIX
v, xY, ., x®uk napametpos B, ..., B«

g,y X0 x BB =Xy —Bix Y = =Bx¥), =12, k. (1.9)

[na onpepenenna napameTpoB B, ..., B «, Mbl BOCNONb3yeMCA METOAOM MOMEHTOB (1.4), 1 no-
NyYnmM CneaytoLlyto cnuctemy 13 k ypaBHeEHUN MOMEHTOB C kK HEN3BECTHbLIMM:

DXy =Bix =pox? . —Bx)=0,j=12 ..,k (1.10)
i=1
Cuctemy (1.10) MOXHO 3aMm1caThb Kak OHO ypaBHeHNe MOMEHTOB B BEKTOPHOM Buge:
XT(Y=XB) =0, (1.11)

roe X = X, — MaTpuLia, COCTaBNeHHasn 13 3HaueHnin perpeccopos moaenw (1.5). Mbl npeanonara-
eM, Kak 00bIYHO, YTO paHr X paBeH k.

X0 x@ X
X9 xQ@ X

X=|... .. . .| (1.12)
X0 x@ x®

BekTopaY =(V1,...,Yu W B=B1,....B«) n T — CMBON TPAHCMOHVPOBAHNA.

Mockonbky rank(X) = k, matpua X' X — HeBbipoxgeHHas. Takm 06pa3om, peLleHne ypasHe-
HuA (1.11) cylecTByeT, eANHCTBEHHOE, 1 €ro MOXKHO 3anucaTb B BUAE:

B=0X"X)"XTY. (1.13)

N3 (1.11) cnepyeT, UuTO BEKTOP OCTaTKOBE = (€, ..., €,,), COOTBETCTBYIOLLIMI B, OPTOrOHANEH KaX-
AomMy 13 ctonbLos X (sektopy X V), obpazosaHHOMY 3HaueHvsMK perpeccopa x, j=1,... k):

Sixle, =0,j=1...k (1.14)
i=1

rnee; =y, —BxV —Box@ —. —Brx".
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[NonyyeHHas MeTOAOM MOMEHTOB oueHKa (1.13), coBnaaaeT ¢ MHK-oueHkon ana § — npw Ha-
XOXAEHNN MUHUMYMa KBaAPaTUYHOM GopMbl (MO B1,...,B¢):

Q=>er =Y (y; =B’ —.-px"), (1.15)
i=1

i=1
W B BEKTOPHOW dopme:
Q=(Y=XB)" (Y= XB). (1.15)

PaccmoTpum cnefytoline CBOMCTBA oueHkM (1.13).

1. HecmelweHHOCTD, E(ﬁ) =P.
N3 (1.13) umeem:

B=(X"X)"XTY =(X"X) " XT(XB+e) =B+(X"X) ' XTg, (1.16)
roee=(g,,...,&,). OTCloOa Nonyyaem:
EB) =B +E(X"X)"XTe).
Takunm 06pa3om, oLeHKa ﬁ OyneT HeCMelLieHHOW TOra v TOMbKO Toraa, Koraa
E(XTX)"' XTg) =0. (1.17)

[na BbinonHerums (1.17) aocTaToyHO NOTPeboBaTh’ BbINOHEHNS CleyIoLIEro YCI0BNA IK30-

reHHocTw:
E(e;|X)=0, i=1,2,..,n. (1.18)

OueBMAHO, UTO yCNIOBME opTOroHanbHocTh (1.8) cneayet 13 (1.18).

2. CocToaTenbHocTb, plimp = .

n—oo
Mpy 6ONbLIMX 3HAYEHUAX YNCNa HABMOAEHWU N, 3HaUYeHWA B C HONbLIOW BEPOATHOCTLIO OY-
ayT 6nuskm B. CornacHo (1.16), AnA COCTOATENbHOCTU B HEOOXOAMMO 1 AOCTAaTOYHO, UTOOD!

plim(X" X)X e =0. (1.19)

Ecnu 3anmncatb
XTX)'XTe) =(n"'X"X) " (nT'XTg), (1.20)

TO [OCTATOYHBIMW YCNOBUAMU ANA BbiNONHerHWa (1.19) byayT:

a)
plimn= X" X =§, (1.21)

n—w

rae S — HeBbIPOXAEHHas MaTpuLa NopsaaKa k.

®InA  [OKasaTenbCTBa [OCTAaTOYHOCTU MOXHO BOCMOMb30BATbCA  (GOPMYNON W3 TEOPUM  BEPOATHOCTEN
E(ex) = E(E(ex|x)).

® O6bIYHO MOA 3K302eHHOCMbIO PErPECCOPOB NOHMMaeTCA 6onee obLiee YCIoBIe He3aBUCUMOCTU g oT X, i =1,2,...,n.
YTO 3TO HE OAHO 1 TO e, BUAHO Ha NMpUMEepe reTepoCKeAaCTUYHOCTM ClyYaiHbIX YIEHOB B TOM CITyYae, Koraa Ancnepcus
€ ABnAeTcA GyHKUMen oT X.
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lpumeyarue.

1.B cnyyae, korga perpeccopsl x, x?, .. x¥'— HezaBucumble cryyaiHble BENMYMHDI,
a cTon6Ubl X NpeAcTaBnAioT cob0 CyyaiHbie BoIBOPKM 3HaueHUI perpeccopos, s, = E£(xx").

2.YcnoBue (1.21) 4acTo He BbINMOMHAETCA N4 HECTaUVOHaPHbIX pAaoB’. Tem He MeHee, CyljecT-
BytoT 6onee cnabole ycnosua [peHanaepa [Greene (2003)] Ha X, MeloLmMe 4OCTaTOUYHO YHUBEP-
CanbHbIM XapakTep, NPW KOTOPbIX BbIMOAHAETCA 2.

6)

(k)

plimn~X"e =0. (1.22)

n—oo
Mpumeyarue. Ycnosue 6) npeactasnaeT cobon He YTo MHOE, Kak aHanor Teopembl XMHYMHA
(1.2). ECnvi oHO BBINOMIHAETCSA, TO FOBOPAT, UTO C/lyYaliHble YneHbl aCUMMTOTMYECKN He Koppenu-
poBaHbI C perpeccopamu.

Mbl BUOMM, UYTO OLEHKA MOXET OblTb COCTOATENbHOW AaXe NPW HEIK30reHHbIX PErPECCOPAX.
Hanpvimep, Npw BLINOAHEHWN YCIOBWI a) 1 6), B KaUeCTBe perpeccopoB MOTYT BbICTYNaTb 1armpo-
BaHHbIE 3HaUEHMA 0ObACHAEMON nepemerHon v (v =y, v >0).

3. 9¢PeKTNBHOCTD. A

SbdEKTMBHOCTL 03HauaeT, YTof;, i =1,..., k, ABNAIOTCA HAUIYYLIVMKU HECMELLI@HHBIMU OL|EHKA-
MU (TO €CTb, MMEIOT HanMeHblLee 3HaYeHve MCnepcum) COOTBETCTBYIOWMX NapaMeTpoB b, B aaH-
HOM Kracce oLeHoK. Teopema laycca-MapKoBa yTBepkAaeT, uTo B C/lydae, ecv KoBapuvalLmoHHas
MaTpULA A8 CITyYaliHbIX UeHOB MMEeET BUAL

X, =[|cov(ge;)||=0"], (1.23)

roe [ — eguHWYHaA MaTpMLUa NopaaKa n, oueHka (1.13) apnaeTca 3dPeKTUBHOM B KNacce NMHEeNHbIX
oueHok no Y, T.e. BMAaa C Y, rae ¢ — N-MepHbIV BEKTOP.

/7/9U/VI€LJCIHU€. BeKTOp C B Teopeme Faycca—MapKOBa MOXET 3aBUCETb TONbKO OT UCXOAHOM NH-
d)oprvlaumm (3HaueHuM perpeccopOB), HO He OT HeHa6J’IFO£LaeMbIX NnapameTpoB MOAeNN.

PaccmoTpum cnyydait, koraa ycnosue (1.23) He BbinonHAeTcA, bonee NogpobHO. 3TO 03HaYaeT,
YTO VAN UMEIOTCA HEHYNEBbLIE KOPPENALMOHHbBIE OTHOLLIEHNA MEXIY CITYYaNHbIMM YneHamK, COOT-
BETCTBYIOLUMMN PA3NUYHBIM HAOMOAEHNAM, UKW NMPUCYTCTBYET reTepoCcKke]acTUUHOCTb. Tak Kak
YCII0BYS HECMEWEHHOCTI 1 COCTOATENIbHOCTY HE 3aBUCAT OT BUAA X, TO OHY BbINONHAIOTCA (Mpw
Tex ke yCnosuax) 1 3aecs. OHako oueHka B yxe He Oynet 6onblue s¢pGekTMBHON. YTo0b NoKasaTh
370, Hanaem 3dGeKTUBHYIO OLEHKY B, KoTopasa B obllem bygeT oTanyHa ot .

[1ns 5TOro Mbl NpeAcTaBum MaTpuly X;' B Bre npoviseaeHns PP, rae P — HEeBbIPOXAEHHas
MaTpwLa NopaaKa n. B Takom ciydyae nocne npeobpasosaHns nepemeHHbix PTY, P'X, Mbl monyymm
MOAENb NIMHENHOW perpeccum:

TY =P'XB+¢" (1.24)

rneg’ = P'e.Jlerko nposepsaeTcs, uTo X, = 6 *1. B Takom Ciyuae, eciivi Mbl BO3bMEM OLIEHKY, OMpeie-
naemyto dopmynor (1.13) ona ypasHeHua (1.24), To Nonyumm 3GHeKTUBHYIO OLIEHKY fB:

7 MoxHo nerko nposepuTh, uto (1.21) He BHINONHASTCA B CNyyae, KOrAa OAVH W3 perpeccopos — Bpema (t =1,2, ...).
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B* =(XTPPTX)" XTPPTY.
Otcioaa cnegyet, uto
B* =(XTZ X)) XTE;Y. (1.25)

3ameTum, 4To oLeHKa (1.25) B otnnume ot (1.13) byaeT HegocTynHow (unfeasible), Tak Kak koBa-
praUMoHHas MaTpuLa X, — HeHabsofaemas.

OueHKy B * MOXHO Takxe nonyunTb 13 mofenn (1.24) nnbo MeTofomM MOMEHTOB, MO0, MUHW-
MU3UPYA COOTBETCTBYIOLLYIO KBaAPATUYHYIO GopMy. B nepBOm Ciiyyae Mbl MOyUnMm:

XP(PTY=PTXB) =0.
Otcopa:
XTZQ1(Y—XB):O. (1.11)

MoHo 3ameTuTb, uTo (1.11) oTAMYaeTca oT cooTBeTCTRYOWeR dopmynbl (1.11) gobaBneHvem
MaTPULBIZ ', UTO COOTBETCTBYET OPTOrOHAIBHOCTY Kax/aoro u3 sektopos X, j=1,...,k, BekTopy
OCTaTKOB € B N-MEPHOM NPOCTPAHCTBE, B KOTOPOM CKaNAPHOE NPON3BEAEHNE 334aHO MaTpULEN
2.1 ®opmyna (1.25) cnegyeT w3 (1.117 .

KeappatuuHaa dopma ans mofenu (1.24) byaet:

Q=(PTY—PTXB) (PTY—PTXB),
OTKYyAa noy4vaem, 4YTo
Q=(Y=XB) Z;(Y - XB). (115"

HaxoxpaeHuve ﬁ* NPV MUHMU3ALIMKM NPaBOM YacTy Gopmynbl (1.15") HasbiBaeTCA 0600UIEHHbBIM
MEeTO[IOM HavMeHblWx kBaapaTos (OMHK). Ecnm mbl cpaBHUM dopmynbl (1.15) 1 (1.15"), To 3ame-
TVIM, UTO Pa3NnYHbIE MPON3BEAEHNA KOMMOHEHT BekTopa Y — X B3aTol B (1.15") ¢ MHOXMTENAMY
(Becamu), ABNSIOWMMACS SNIEMEHTaMM MaTpuLbl ;' B To ke Bpema B (1.15) Mbl UMEEM TOSbKO
KBaZpaTbl 3TMX KOMMOHEHT.

1.2. MIHcmpymeHmadsbHble nepemMeHHble

MK 3HAOrEHHBIX (KOPPENMPOBAHHbBIX CO CNyYaiHbIMM UieHaMm) NepemMeHHbIX CBOMCTBA OLle-
HOK, KOTOPbIE Mbl MOMYYMIV PaHEE, MOTYT HE BbINMOMHATLCA. TaKoM NPUMEP HaMm [AloT CUCTEMbI
PErpeccroHHbIX YpaBHEHM. B 3ToM cydae Ans SHAOTEHHbIX PerpeccopoB HAaXOAAT COOTBETCT-
BYIOLLIIE UHCTPYMEHTbI NI MIHCTPYMEHTalNIbHble nepemeHHble. OT UHCTPYMEHTOB Yyxe Tpeby-
eTCs, UTOObI OHU ObIIN IK30reHHbIMMN.

Mpumep 1. (3koHomempuka [2006]). Modens OuHamuku yeH u 3apabomHod naamei.
Yi=0auX;+bny, +ey,
Vo =AnXy +053X, +byy i +e,,

rae y, — Temnbl 3MeHeHWa MecAYHoM 3apaboTHOW MNaThl; y, — TEMMbl M3MEHEHWS LieH; X, — Npo-
LieHT 6e3pabOoTHbIX; X, — TeMMbl M3MEHEHWA MOCTOAHHOMO KanuTana; Xs— Temrbl M3MeHeHWsA LieH Ha
MMMNOPT CbipbA.

B naHHOM nprMmepe nepemMeHHble y,, y, — 3HOOMeHHbIE, a X;, X5, X3 — 2K30reHHbIe NepemMeHHble
Mogenn. Ana oueHkn KO9CM)I/ILI,M€HTOB nepBOro ypaBHEHNA CUMCTEMbl MOXKHO B Ka4eCTBe NHCTPY-
MEeHTa OnA y, B3ATb OHY N3 SK30TM€HHbIX NMEPEMEHHbIX X; U X3 N3 BTOPOTO YPaBHEHWA.

124 /
KoHcynbTauuu &




NPHKITAHAA IKOHOMETPHKA /_

Ne3(7) 2007

PaCCMOTleM MoAenb:
Y =Bx" +Box? + B XY e, =120, (1.26)

B KOTOpOW nepsble 1, r < k, perpeccoposx’, x?, ... x'") — 3K30reHHble, a ocTanbHble — SHAOreH-

Hble. [1peanonoXmnm, Yto And sHAOreHHbIX nepemenHbix x 7, x 2 x ™ mbl cmornm HaiTu un-
CTpymeHTanbHble nepemerHbie 2, 22 - 7z O603HauMM MaTpuLLy, COCTaBIEHHYIO 13 HOBbIX
W CTapbIX PErpeccopos:

(

W=IX,:Z,.] (127)

rae X, — matpuua NopsaaKka nxr, COOTBETCTBYIOLIAA CTapbiM perpeccopam, a Z,_, — Matpuua no-
pAaKa nx(k —r), COOTBETCTBYIOLIAA NHCTPYMEHTaM. Tora ypaBHeHe MOMeHTOB (1.11) MOXHO 3a-
n1caTb B BUAE:

WT(Y - XB) =0. (1.28)
Ecnv matprua WX — HeBbIpOXAEHHas, Mbl MOyUYMM OLEHKY ans (3:
ﬁ\v =W X)Wy, (1.29)

Ha3biBaemon npocTton IV oueHKom. EcnnW = X, T. e. Kaxkaasa 3K30reHHaa nepemeHHasa ABNAETCA
MHCTPYMEHTOM ANA Camoi cebs, TO Mbl nonyumm dopmyny (1.13).113 (1.28) cneyet, Uto BEKTOP OC-
TaTKOB €, COOTBETCTBYIOLLMI B, OPTOrOHaneH Kaxaomy 13 ctonbuyos W.

OueHKa By MUHUMM3KPYET KBaapaTuuHyto Gopmy®:

Q=(Y=XB) WW' (Y -XB). (1.30)
MoacTasmB XP +& BMecTo Y B (1.29), nonyunm:
By —B=WX)"We (131)

TaK KaK 3n1emMeHTbl MaTPULLb W X)W moryT 6biTb KOPPEIMPOBAHHbI CO CIIyYaHbIMK UNeHa-
MW, TO B OTIMYME OT (1.16) B\, Kak npaBmno, 6onblie He ByneT HecMelLeHHOW oLieHKoM B. Takxke
cnefyet, uto By — COCTOATeNbHAsA OLEHKa B, TOrAa v TONbKO TOrAa, KOTAA BbIPAXeHVe B MPaBo
yactn (1.31) acumnToTnyeckn ctpemntcs K 0. Hanpumep, B, 6yaeT COCTOATENBHON OLEHKOW,
eC/IN BbINONHAIOTCA ABA YCNOBMA aHanornuHo (1.21) n (1.22).

a)

plimn™W'X =§, (1.21)

n—o0

rae S — HeBbIPOXAEHHaA MaTpuLa NopaaKa k.

6)
plimn~"W’e =0. (1.22).

A

Kak Mbl y>xe oTMevanu, npu obcyxaeHun dopmynbl (1.22), ana soinonHerua (1.22°) He obA3a-
TenbHO TPeboBaTh, YTOOLI CTONOLLI W ObIfI SK30reHHbI MO OTHOWEHWMIO K CITyYaliHbIM uneHam. [1ns
3TOr0 Y4acTo OCTAaTOYHO, YTOObI BBIMOMHANOCH Clieayioliee ycnoBue npeaonpeaeneHHoCcT
(predeterminedness condition):

w? n e, —He3aBucumbl npy nobbIXinj, i=1,2,...,n; j=1,2, ..., k.

® [lokasaTenbcTeo 3TOro GakTa B 6onee obliem cyyae byaeT NPUBEAEHO B ClieflylolLem pasaene.
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3ameTbTe, YTO CIyYalHbI UneH AoMKeH OblTb HE3aBUCKM TOSTBKO OT 3HAUYEHMI MHCTPYMEHTOB
moeo xe camoeo HabmooeHuA. O4eBUAHO, YTO YCIIOBME OpTOroHansHocTH (1.8) cneayeT u3 npeno-
npeneneHHoCTU.

Pe3ynbTaTbl 3TOrO pa3fena pesiomrpyem ciefyowm 06pa3om. B KaxkaoM 13 pacCMOTPEHHbIX
CNyyaeB, OLEHKM NMapameTpoB MOAENN IMHENHOW perpeccumn MoryT ObiTb NOMyYeHbl OAHUM 13
[IByX CNOCobHoB:

e MeToA MOMEHTOB. HaxoxaeHWe pelleHna CUCTEMbl YPaBHEHNIA, MONYYEHHBIX 3 YCI10BMA
OPTOrOHaNbHOCTA (C Pa3nMYHbIMK BeCamMK, Kak B cydae (1.119;

e MUHMMM3aUNA KBagpaTnuHoi ¢popmbl. Q = (Y — XB)" ©(Y — XB), rae ® — cummeTpuyHas
NONOXUTENBHO onpegeneHHas matpuua (@ =18 (1.15), ®=3;' 8 (1.15"), ® =WW' 8 (1.30).

2. 0606LLUeHHbIN MeTo, MOMEHTOB

Mpowu3BobHaA CUMMETPUYHAA NONOXKUTENBHO ONpeAeneHHan MaTp1La W, NOpPAAKa N 3aaeT
B N-MEPHOM NPOCTpaHCcTee R" AnvHy Bektopa Ald;,...,d,)" Gopmynoi:

|A

‘I/n:[(ah--wan)“/n (alr---ran),]vz‘ (21)

Dopmyna (2.1) asnaetca obobuieHnem Gopmynbl ANs AAUHbI BEKTOPa:
Al=(ai,..,ai)", (22)

B CNyyae, Koraa v, — eAnHuuHan matpuua I,. B nencteutensHoctu [fenbdang (1998)], B HekoTo-
pom 6asnce B R"|Al,, 6yaeT meTb BUA (2.2). SNEMEHTbI W, MOXHO NOHMMATb, Kak HEKOTOPble Be-
ca, C KOTOPbIMM NMOMNapHble NPOU3BEAEHNA d;d; BXOAAT B opmyny and | Al,, .

Tenepb, CHOBa BepHemMcA K Npumepy 1. B kauecTBe MHCTPYMEHTa ANA Y, Mbl MOXEM B3ATb JHO-
OYI0 13 MepemMeHHbIX X;, X3. BO3MOXHO, CyLIEeCTBYIOT U APYrMe 3K30reHHblE NepemMeHHble, KoTopble
TaKXKe MOXKHO Oblfo Obl CMOMNBb30BaTh B STOM e KayecTse. Ho, ecnu mbl BKoYUM B W 6onee op-
HOW nepemeHHOR, To cnucTema (1.28) cTaHeT cBepxmuaeHTUGULMPYeMON, T. €. B Hei OyaeT 601b-
e YPaBHEHWI, YeM MEPEMEHHbIX, 1, KaK MPaBWUIO, Takaa CUCTEMA He UMeeT pellenui. Cnefosa-
TeNIbHO, Mbl [IOIKHbI BbIOpaTh POBHO OAWH UHCTPYMEHT ANd ;. HO, UCKIIOUNB 13 pacCMOTPEHMS
[Ipyrne 3K30reHHble nepemMeHHble, Mbl, TEM CaMblM, Cy>Kaem None3Hyto MHGoOpMaLIno O MoaeNN.
B Takom cnyuae nocTtynatoT cnegytoumm obpasom. ObpaTMmca CHOBa K MOAENN:

Y =Bx" +Box P+ 4B X e, Pi=12,.,0 (23)

PaccmoTpum mMatpully W, cTonbLibl KOTOpO 06pa3oBaHbl 3HAYEHWAMY SK30reHHbIX (Mpego-
npegeneHHbx) nepemenHbix (MHctpymentos) 2,z .,z Mbl 6ygem cuntatb, uto r > k, n
rank(W, X,,) = k. 3anuiem ypaBHeHVe MOMEHTOB:

WI (Y, —X,B) =0. (2.4)

Tak Kak cucTema (2.4), B obulem cryyae, He byaeT UMeTb PelleHi, TO Mbl B KaUeCTBe OLEHKM 3
BO3bMeM BEKTOP, MpW KOTOPOM f1eBas YacTb (2.4) Hamnbonee 6n13Ka K 0, T. €. UMeeT HauMeHbLLYIO
ANVHY (33AaHHON HEKOTOPOW MONOXUTENBHO OonpeaeneHHon MaTpuLen y,) B R

OnpepgeneHue. ECv y, — CUMMETPUYHAA NONOXNTENBHO ONpeieNeHHas MaTpuLia MopAIKa
r (MaTpuLa BeCoB), TO k-MepHbI BEKTOP:
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B own (W) =arg min[W, (Y, =X, BT, WL (Y, —X,B)],
Bis.sPBr
unu, B bonee KOMMakTHoM hopme:
Bown (¥,) =argmin(Y, —X,B)" W, ¥, W] (Y, = X,B), (2.5)
BiseoaBr

Ha3blBAeTCA oL,eHKoW 3 (cooTBeTCcTBYIOWEN 1)),), NONYyUYEeHHOI 0606 EeHHbIM MeTOA MOMEH-
TOB.

Mpumeuarue. B onpepenern B oum (W, ), MaTpULa y, MOXeT 3aBUCETb OT UCXOAHOW MHbOPMa-
UMK, NpeacTaBieHHoM MmaTpuuamm X, n W, Takke, Kak 1 OT pazmepa BbIOOpKM N.

V13 ycnoBua ana onTumMmsaLmm kBagpatuuHoin dopmbl’ [MarHyc, Hepekkep (2002)], nonyuaem:
ﬁOMM (\Pn) :(X;Wn‘{’anTXn)JXZWNLPNWHTYN- (26)

B npuHumne, Mol Mornv 6ol B3ATh 3a onpeaenerme B ouw (W, ) opmyny (2.6). Ho B Takom criyyae,
6b1N0 Obl HEMOHATHO, OTKY[a OHa NOABMNACH.

lpumep 2.

a) Paccmotpum cnyyaiir =k, TO eCTb, YUMCNO MHCTPYMEHTOB PaBHO UMCITY perpeccopos. B Ta-
KOM Crlyuae, ecnm W, X, — HEBbIPOXKAEHHAA MaTpuLia Nopsaka £, To dopmyna (2.6), npu 6o
W/, 0acT Ham npocTyto IV oueHky (1.29). CooTBETCTBEHHO, KBaApaT1UYHas dopma B (2.5) coBnagaeT
cOB(1.30)npuwy,=1,.

6) Ecnunr >k, To mMbl nonyyriv 0606wweHHyio IV oueHky npu v, = (W, W, ). A cooTeTcTayio-
LIYI0 KBafIPaTUUHYO GOPMY Nerko MOXHO NoAyunTb 13 (2.5).

Celuac Mbl 3aMeMCA N3ydeHUem BONPOCa, MPU Kaknx yCnoBmax oLeHKa B ow (¥, ) — cocton-
TenbHa. [Ina 3T0ro Ham Hado caenatb, BO-NePBbIX, NPeanonoxKeHe oTHoCcUTensHo W,

2-a. Matpuua W,’X,, uMeeT NosHbIN PaHr, PaBHbIN k Tak e Kak v plimn~'W/! X ,,.

n—0

MaTpuubl y, Mbl 6yieM noabupaTh Tak, YTOObI BLINOAHANOCH YCIOBUE:

2-6.plim ¥, cywecTByeT 1 paBeH NONOXKUTENbHO onpeaeneHHol matpuue.'’

n—»ow

Ecnv mbl noacTasum X,B+¢€,, €, =(g,...,€,) BMecTo Y, B (2.6), TO nonyunm:
Bownm () =B +(n" X W, ¥, n"WIX,) " n” XiW, 0" W]e,. (2.7)

V3 2-a,6 cneayer, yto plimn™' X W, ¥,n"'W,] X, — HeBbIpOXAeHHasA MaTpuLa nopsaka k, v

n—0

° [InA MONHOTHI M3NOXEHUs, Mbl MPUBEAEM [OKa3aTenbcTBO. Heobxoaumoe yCioBre Ana MuHMMyma B (2.5),
0 Yn _Xﬂ TWn\PanT Yn _Xn
[( B) 5 ( BI_ =2XTW,BW]I (Y, — X B)=0.01cioga cneayer (2.6). [loCTaTouHOCTb CliefyeT U3 TOro Gak-
Ta, UTO reccmaH keagpatuuHon dopmbl (Y, — X B) W BW (Y, — X B) paser 2X W, W, X, — nonoxutenbHo onpeaenex-
Has KBagpaTuyHaa Gopma.
'° HeoTpuuaTtenbHas onpefeneHHoCTb creayeT U3 CylecTsoBaHua plim ¥,

N—>o0
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plimn~' X]W, ¥, cyuecTsyeT. Taknum 06pa3om, coCToATeNbHOCTb B oy (F, ) CBOAWTCA K acMMTO-
n—oo

(2)

TUYECKOW HEKOPPENPOBAHHOCTI CITyUYalHbIX YleHOB € MHCTpymeHTamn 2, 2, . 77

2-8.plimn~'W/e, =0.

n—o
nsa n3yyeHus fanbHemmnx CBOUCTB B ouu (¥, ) Ham NoTpebyeTca BCMOMHUTL Cefytolne no-
HATWA U3 TEOPUM BEPOATHOCTEN.

OnpeneneHme. CocToaTensHana oleHKka b , BEKTOPHOrO napamMeTpa 0 Pa3mMepHOCTH Kk Ha3blBa-
eTCA aCMMNTOTUYECKN HOpMaanOﬁ, ecnm

Jn(d, —0)—2< N0, Q), (2.8)

raneN(0, Q) — k-mepHOe HopMarbHOe pacrnpeeneHune C KoBapuaLMoHHOM MaTpuLiel Q nopsaaka k.

Mbl 6yaem 3anucbiBaThb (2.8) B BMAeE —é,ui N(®,Q/n). MaTpuua Q/n Ha3biBaeTCA acMMNTOTUYe-
CKOMN KOBapuauMoHHOW MaTpuuen gnab,.
B cnyuae, korga k =1 coctoaTenbHas oueHKka 0, AeNCTBUTENbHOrO NapameTpa — acUMATOTH-
YeCKn HOPMasbHa, ecnn
Jn(d, —0)—2>N(0,6?), (2.9)

rae N(0, %) — CTaHgapTHOe HopManbHOEe pacnpeaeneHyie. 3anMcbiBaeTcs — éﬁ < N(e,cz/n).

PaccMoTpuM r-mMepHbit Bektop n™'W e, . Mo 2-B, ero BepoATHOCTHLIN Npeaen paseH 0.
Mo»HO noka3aTb [Hayashi (2000)], uto npur onpefeneHHblX, OCTaTOYHO 06X ycnosusax'' Ha W,

ne,,
Jn(nTW e, ) —2<5 N0, Q) (2.10)

C HEKOTOPOW MNONOXMTENbHO onpeaeneHHon matpuuern Q, B obliem 3aBucsLlert ot mogenm (2.3)
n W,

Hwuxe npriBeaeHbl ABa OCHOBHbIX CBOMCTBA B owm (P, )- Mbl Npeanonaraem cnpaseanvsoCTb 2-3,
6, B. BeposTHOCTHble Mpeaens MaTpuun ™' W, X, vy, byaem 0603Hauatsb yepes S, r, 1S, COOTBET-
CTBEHHO.

1. OueHka B oum (P, ) — cocToAaTenbHa, 4TO AOKA3aHO BhILLE.

2. (B o () = B)—Z5 N(0,Q(Sy ), (2.11)
roe
Q(S\y) = (S;VTX SWSWTX )71 SJVTX S\yQS\ySWTX (S;VTX S\PSWTX )71, (21 2)

uTo Ccneayet 13 (2.7) ans ﬁOMM (¥,)-B".

! TouHas GopMyIMPOBKa 3TUX YCI0BMIA NPeANoaraeT 3HakoOMCTBO C TeopUei 3ProAnMUeckiX CTaLMOHapHbIX NPo-
LleccoB.

' Mbl BOCMONb30BaNMCh MPU AOKa3aTeNbCTBe CMEAYIOWMM Pe3ynbTaToM U3 TeopUM BEPOATHOCTU: ecnn X, —
r-MepHbIN BEKTOP, A, — MaTpuLa NopaaKka k X r, Tak uto \/EXH —LL SNOZ)nplimA, =A 10 \/EAHXH —2% s N(O,AZAT).
n—w
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OnpepgeneHune. ACMNTOTUYECKN HOPMalbHas OLieHKa 0, Ha3blBaeTCA aCUMNTOTUYECKN 3¢-
(I)eKTMBHOVI B JaHHOM KJ1lacce M acumnToTUYEeCKN HOPMaJlbHbIX OLlEeHOK, eCi OJ1A nobo oueH-
kn 0!, 13 M, matpuua Q" — Q — HeoTpULATENbHO ONpeaeneHa.

_ AcnmnTOTMHECKaA SOOEKTUBHOCTD O3HAYAET, UTO J1106ast NHEeNHAA KOMOMHAUMA KOMMOHEHT
0, VMEET aCUMNTOTMYECKM He BONbLLYIO AMCMNEPCIIO, YEM TaKas e JIMHeHas KOMOVHALMA KOM-
NOHeHT O, A

EcTecTBeHHbIM ObINO Obl MOMbLITATHCA Y3HaTh, Koraa B ouw (W, ) OyaeT acumntoTndeckn adpdek-
TUBHOW B KNACC OLIEHOK, MEIOLLIMX CBONCTBO (2.12). PeaynbTaT XaHceHa [Hansen (1982)], koTopbii
OTBEYaeT Ha 3TOT BOMPOC, ABNAETCA LieHTPanbHbIM A1A 0000LLEHHbIX METO0B MOMEHTOB:

OueHKa GOMM (¥,) 6ypet acumnToTnyeckn sppekTmBHom, ecnm S, =N~

O603HaUNM aCUMATOTUYECKU IDEKTUBHYIO OLIEHKY — BaOMM S (plim A, = Q). AcumnTo-

n—»o

TNUYeCKasa KOBapMaLMOHHAA MaTpuLa A1 [33OMM(Q;1 ) nerko HaxoauTca u3 dopmynbl (2.12):
nQQ") =n"(S),, Q'S )7 (2.13)

ACMMATOTMYECKAA KOBapMaLMOHHaA MaTpmua (2.13) 0gHO3HAaYHO onpeaenaeTca MaTpuLamm
Sy W.

VI3 nprmepa 2-a criefiyeT, 4To B Clydae, KOrda Yncio MHCTPYMEHTOB PAaBHO YNCIY perpecco-
POB (r = k), oLeHKa BW =WTX)" 1WTAY ABNAETCA aCMMNTOTUYECKN SODEKTUBHOM. ACUMMATOTMYE-
CKadA KOBapWaLWMOHHaA MaTpuLa Ana By BbYUCIAETCA NO d)oQMyne (2.13). B oTCYTCTBME HOBBIX NH-
CTPYMEHTaNbHbIX NepemeHHblX (W = X), Mbl nonydyaem, uTo By = (XTX)'XTY — acumnToTUYe-
CKM 9d>d>e|§T|/| BHA. DTOT pe3ysibTaT JOBONIbHO HEOXKMAAHHbIN, TaK KaK Mbl 3HaEM, YTO /1A KOHEYHbIX
BbIGOPOK By — dddekTnBHa B Ciyyae: T, =c°1,.

MTak, nonseaem UTOrM No AaHHOMY pasfaerny.

. C KaXXAoW NonoxwuTensHo onpefeneHHon Matpuuen y, Nopaaka N 0fHO3HaYHO acco-
ummpyeTCH OLIeHKa BOMM ') BEKTOpa NnapameTpoB Mofenu 3 (Mpwv yCIoBMW Hanmumns n Habmoae-
HUI 1 MaTpuLbl W,).

2. Ecnmplim¥, — nonoxntenbHO onpeaeneHHas MaTpuua, To (NP BbIMOAHEHWM pAaa yC-

n—>0

nosun Ha X, Wwne), Bouwn(V,) — coctoatenbHada aCMMNTOTUUYECK HOPManbHasa OLeHKa 3.
3. Ecwmplim f)n =Q, 70 BOMM(Q;1 ) — acumnToTUYeCKM 3ddekTrBHa (B BOMM(Qj ).

n—o0

3.FAC-oueHka"

[ns HEiXO)K)ZI,GHI/Iﬂ 3GEKTUBHOM OLEHKN BaOMM (37" Mbl MOXEM BOCMOMb30BATHCA bopmynoi
(2.6) (¥, = Q). Takim 06pazom, HOVICKBgOMM Q ) CBOOUTCA K HaxoXAeHWIo Q

N3 (2.1 O) cnenyeT, 4To NQ ABNAETCA aCMMNTOTNYECKOW KOBAPUALMOHHOW MAaTPULIEV /1A BEKTO-
paW, g,. KoBapuaumoHHas matpuua ana W, e, BolumcnaeTca no popmyse:

EW]e, elW,)=E[EW]e, e W,|W,1=EWZ, W,), (3.1

'3 B Halem 13noxeHumn mbl cnegosani [Hayashi (2000)] v [Davidson, MacKinnon (2004)].
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roe L. — KOBapWaLMOHHAA MaTpuua ANA CiydarHbix YieHoB. [1o 3o npuurHe, €, HOCUT Ha-
3BaHMe reTepocKefacTNUYHON aBTOKoppenALnoHHon coctoarenbHom (FAC) ouerkm Q'

PaccmoTpum CHavana ciiydai, npu KOTOPOM X, UMEET AMaroHanbHbIN BUA (reTepockenacTmy-
HOCTb 6e3 aBToKOoppenauunn). Toraa ana HaxoxaeHusa FAC-oueHkm €2, NoCTynatoT cineayioLm ob-
pazom':

1. bepetca cocToATenbHan olieHKa f. Hanpumep, npoctas nnmn obobuieHHas IV oleHka.
2. BbluncnaeTca BeKTop OCTaTKOB

A

e, =Y, —X,B. (3.2)
3. MMonaraem'
Q, =n"W[E, W, (3.3)

roe T, — AvaroHasbHas MaTPWLA C SNEMEHTaMU €7 ,...,e7 Ha IMaBHOM AVaroHasnu.

B obLem cnyyae npucyTCTBUA KOPPENALIMOHHBIX CBA3EN MEXAY CNyYalHbIMM OLLIMOKaMM 3ani-
Lem:

nTEWy e el W,) =nTY N Eee W W,), (3.4)

t=1 s=1

roe W, — ctpoka W c Homepom t. 13 (3.4) cnepyer, uto
n"EW e, el W,) =T(0)+> [T()+I7()), (3.5)

roe
T(j)=n"Y Eee W/ W_,),j 0. (3.6)

t=j4

N3 (3.5) cnepyeT (Npwm Tex »e yCcnosusax, uto n ana (2.10):

Q=I(0)+im > () +T" () 37)
j=1

B kauecTtBe ouerku anal’(j), j = 0, eCTeCTBEHHO B3ATb

LG)=n">ece W/ W, 3.8)

t=j+

rae e 70 e, uto 1 B (3.2). OLEeHKHM, KOTopble Mbl Ceruac 0bCyanm, OTMYAIOTCA TONbKO TEM, KaK pas-
NMYHbIE UCCNefoBaTeNN 0OXOAAT TPYAHOCTb C 6ECKOHEYHbBIM YMCIIOM Crlaraembix B (3.7).

OueHka XaHceHa-YanTa (Hansen-White estimator). B npasoin yactu (3.7) 6epeTca kKoHeu-
HOe YMCNo uneHos, j=1,...,p, rAe p — HekoTopbI Nopor (lag truncation parameter), 3aBUCALNIA

' B aHrnossbluHol nuTepaTtype — heteroskedasticity autocorrelation consistent (HAC) estimator.
' MpennonaraeTcs, YTo BCe MHCTPYMEHTHI B W — CTaLMOHaPHbI.
'® Ouerku TNa (3.3) 6biNK BNEPBbIe UccnenoBaHbl Yaiitom [White (1980)].
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oT n. ipyrumum cnosamu, cnaraemble B (3.7) NpocTo ype3saTca npu j >p. Takum 0b6pa3om, Mbl

Vmeem:
N p
Quy =T(0)+ ) ) +TT())). (3.9

J

MaBHbI HeOOCTATOK £ 4y, UTO OHA MOXKET He YAOBNETBOPATb OHOMY 13 OCHOBHbBIX TPEeOOBa-
HUI K TAC-oLeHKam — ObITb MONOXUTENBHO OnpeaeneHHOMN.

OueHkKa Hbloaa-Yecta (Newey-West). OTa OLeHKa Takxe Kak 1 Npeablaywas ypesaeT Bce
cnaraemble B (3.7), Kpome KoHeyHoro uncna. OfgHako B OTMYME OT Hee, MPUMMCHIBAeT OCTaBLUNM-
CA YneHam Beca, yMeHbllakoLMeca B npouecce nx yaaneHus ot j=0.

, .
Quy =T(0)+Y (1= )T () +T7 (), (3.10)
= p+1
OueHka Hbtoaa-YecTa, B oTMdme OT XaHCeHa-YanTa, MONOXMUTENbHO OnpeaeneHHas. BecoBom
koadpdurumeHT 1— j/(p+1) B (3.10) Ha3biBaeTca agpom bapTneta (Bartlett kernel).
[na Toro utobbl 6biTh FAC-OLEeHKamu, B 060X Ciydanx TpebyeTca, UTobbl p MOHOTOHHO BO3-
pacTano C POCTOM N.

HakoHeLl, YTO KacaeTCA NPaKTUUYECKOrO BblUNCIIEHNA [%OMM(Q;1 ), TO B EViews npegycmoTpeH
uenoit Habop NAC-oLeHOK Ha BCe Ciydau KM3HW. [1na NpOCTPaHCTBEHHbBIX AaHHbIX NpefaraeTca
oueHkKa (3.3). Kpome Hbto3a-YecTa, MMeeTcs TakKe OL|eHKa C KBAAPATUUYHbBIM CMEKTPaNbHbIM 8400M
(quadratic spectral — QS) [Hayashi (2000)], umetoulasn nyye aCUMITOTUYECKME CBOMCTBA, Yem
y Hbtoaa-YecTa.

4. TecTupoBaHue moaenu

Mocne Toro, Kak onpeaennnv FAC-oueHKy €, 1 Hawm B souy (€25') No dopmyine (2.6), Mbl MO-
XKEM NPOTeCTUPOBaTh MOAENb. TecTupoBaHme B OMM HOCUT aCUMNTOTUYECKNIA XapaKTep 1, cre-
[10BaTeNIbHO, MPUMEHKMO K BbiOOPKamM 00NbWOro pasmepa.

t-oTHoweHwue (t-ratio). CornacHo dopmynam (2.11) n (2.13),

(B sou (€,1) = B) —2> N(0,Q(Q 7)), 4.1)
roe
QQ") =(SL,, Q7S )" (4.2)

MposepaeTca Hynesas runotesa Hy, 4o f; =0 (npotus H,, 4to B; #0), 1< j < k. -OTHOWeEHME
HaxoauTca nNo popmyrne:

o IBoown (91) _ Boown, (Q) .

j \/9“],/' SE! l

rae Bsow;(€2;') — j-A koMNoHeHTa Baow (7', A, — j-1 AVAroHanbHbIN SNEMEHT MaTPHLbI
(XIW, QW] X,)™", KoTopast nonyyaetcs 13 (4.2) 3aMeHon NpeaerbHbIX MaTPUL Ha KX OLEHKN,
CTaHAapTHaA owmnbka — SE; = A /n.
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V13 (4.1) cnepyer, utot; —=—N(0;1)".

J-ctatuctnka XaHceHa. PaccMOTpuM 3KCTpeManbHoe (MMHUMAaNbHOE) 3HaueHne KBagpaTuny-

A

HOW GopMmbl (2.5), cooTBeTcTByIoWEe B 5o (€2;'):
JE) = (Y = XoB o) W QS W (Y, = X B soum) (44)

re Mbl A1A KPaTKOCTV 0003HaUMMM B sou (€2;,') vepes B souy. BTOpOit dyHAaMeHTabHbI pesyb-
TaT, NonyYeHHbI XaHceHoM [Hansen (1982)] yTeepxaaeT, uTto

N7 —E sy 2 (r — k) 4.5)

npv r >k'®. Tpu 3Hadernax n~' ('), NPeBbILAIOWMX KDUTVYECKOE 3HaUYeH e (NP 3a4aHHOM
YPOBHE 3HAUNMMOCTH) Y *-CTAaTUCTUKK, YCIIOBME OPTOroHanbHoCTH (1.8) (3K30reHHOCTW, Npeaonpe-
peneHHocTn) nHetpymeHtosw !, ... w ) K ciyyaliHbiM uneHam oteepraeTca. TyT HyHO 3aMeTUTb,
UTO MPUYMHOM BONBLLIVX 3HAUEHWIA ¥ *~CTATUCTVIKM MOTYT BbITb HEMPABMbHAA CeUnduKaLmns Mo-
€NV, a TakxKe HEBbINOMHEHIE YCIOBUI, KOTOPbIE HaM MOTPE6OBANNCH Npu HaxoxaeHun Q.

Mpumep 3 [Dahlberg, Johansson(2000)]. 3ToT NpumMep Takxe NpusefeH B kHure [puHa [Greene
(2003)]. B paboTe nccnenoBanmch CTaTbl PACXOA0B HECKOMBKIMX COT LUBEACKMX MyHULIMNANUTETOB
3a nepuop 1979-1987 rr. B kauecTBe 0OBbACHAIOLMX PacCMaTPUBANNCE NarMpoBaHHbIE NepemeH-
Hble: pacxofbl (S — spending), goxofdbl (R — revenues) 1 rpaHTbl (G — grants), a Takke QUKTWB-
Hble nepemeHHble No rogam. OTAenbHbIE MOAENN CTPOUNCH B 3aBUCUMOCTH OT 3HAYEHUsT MaKCu-
ManbHoro nara m (m =1, 2,3). Mpum =3 obuiee KonMuecTBO OOBACHALLMX NEPEMEHHbIX PaBHA-
nocb 14. YpaBHeHWEe MOAEN BbIrAAUT CrefytoLnM 06pa3om:

AS,V[ = 7\.{ +ZB/ AS,’J_/‘ +Z'Y/ AR,”[_/‘ +26/ AG,’I_/ +U,'[, (46)

j=1 j=1 j=1

rae A — onepaTop B3ATVA PA3HOCTH, U, — CNyYaiiHaA olWMbKa, COOTBETCTBYIOLLAA i-My MyHWLMMNa-
Tety,i=1,2,...,265 v t-my rogy (t = 1983,...,1987).

B kauecTBe MHCTPYMEHTASbHbIX NEPEeMEHHbBIX CMOMNb30BaNOCh AONOMHUTENBHO 16 Nnepemen-
HbIX. VIHCTpYMEHTabHbIe NepeMeHHble CTPOMIUCH Kak 3HAYeHUA PAaCXOA0B 3a ONpeAeNieHHbI
roa. lNpuyem, ecnv AaHHbIV oA y4acTBOBAS B HAOMIOAEHWN, TO 3Ta MHCTPYMEHTalbHanA nepemeH-
Has NpuHMManacb pasHoi 0. ABTOPbLI OLEeHUNN KOIDDULMEHTBI AN KaXKA0W 13 NepemeHHON,
CTaHAAPTHblE OWWOKK U t-OTHOLIEH KA. [prBeaem YacTb AaHHbIX B Tabn. 1.

3HayeHue ¥ -CTaTUCTUKK C 16 cTeneHaMM cBOOOb, COOTBETCTBYIOLLEE 5% YPOBHIO 3HaUMMO-
CTU —Xé% (16) = 26,3. Takm 00pa3zom, Mbl BUOMM, 4TO J = 22,83 < 26,3, 1 MOAENb NMPUHUMAETCA.
B TOM uncne genaetca BbIBOA O HE SHAOTEHHOCTU MHCTPYMEHTOB. OfHaKO ANA MOAENN, TAE B Kaue-
CTBe 06BACHAEMOW NepeMeHHOM paccMaTpMBanmnCh pacxoasl — R, J = 20,54, 4To cBMAETeNbCTBO-
Baflo O HEBEPHOW cneumduKauum.

' 1, He ABNAGTCA t-CTATUCTUKOM, TaK KaK Mbl HE MPE/NONaraem, uto CllyyaliHas OLnbKa € HOPManbHO pacrpeeneHa.
'® MoaToMy 3TOT TecT Takxke Ha3biBaeTCA TECTOM Ha CBePXUAEHTUPULIMPYEMOCTb. Kak Nerko BUaeTb, Npu r =k,
ypaBHeHVe MOMEHTOB (2.4) UMeeT pellerue, 1, CnefoBaTtenbHo, J = 0.
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Tabnuya 1
OueHKa napameTpoB mogenun metogom OMM, lag = 3
NepemeHHan OMM-oueHKa SE t-ratio
Year 1983 -0,00 0,00 -12,32%
Year 1987 0,00 0,00 587%
S(t=1) 1,15 0,34 3,36*
S(t—2) -0,04 0,23 -0,17
S(t=3) -0,56 0,22 -2,59%
R(t—1) -1,24 0,36 -3,42%
R(t—2) 0,08 0,27 0,28
R(t—3) 0,65 0,27 241%
G(t—-1) 0,02 0,82 0,02
G(t—2) 1,55 0,76 2,05%
G(t—-3) 1,79 0,69 2,58*
1=22,83

[pumeyaHue. * — 3Ha4YMMOCTb Ha yposHe 5%.

5. 3aknio4yeHue

Co BpemeHm onybnmnkoBaHMA XaHCeHOM CBOMX pe3ynbTaToB [Hansen (1982)], 0606LeHHbIN Me-
TO4 MOMEHTOB NONYy4YUN HObLIOE PAaCNPOCTPAHEHWE, B OCHOBHOM B TEOPETUUECKOW, HO TaKXe U B
NpUKNagHon skoHomeTpuke. Mo ceoemy xapaktepy, OMM, OCHOBaHHbIM Ha AaCUMNTOTUYECKMX
CBOWCTBAxX OLIEHOK, MOXKET ObITb 3hdEKTUBHO MCMONB30BaH NNLLL A7 O0NbLIWX BHIGOPOK. [penmy-
wectsom OMM aBNAETCA OTCYTCTBME NPUBA3KM K anpuopy 33laHHOMY (0ObIYHO HOPMabHOMY)
pacnpefeneHntio owmnboK. Takke Haao OTMETUTb OOMbLIOE METOAONONMYECKOe 3HaUeHne MeToaa.
MpakTnuecKkn BCe U3BECTHbIE OLIEHKM (Mbl PACCMOTPENM TOMBKO YacTb 13 HX) MOTYT ObITb MOyYe-
Hbl MPW €ro NPUMeHeHnK. Hanocneaok 3ameTum, 4to npumeHeHne OMM ana HenuHenHom perpec-
CUM OCHOBAHO Ha MPUHLMMAX, N3NOXEHHbIX BblLLe. [leTan MOXHO Hantny IpuHa [Greene (2003)].
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Georgy Gambarov

Structural Liquidity as the Indicator of Interest Rate Policy

The article reviews basic principles and directions of the interest rate policy of the Bank of Russia in the second half of
2006. It presents some developments in bank liquidity indicators and by using a simple statistical model provides an
explanation of introduction of new bank liquidity indicators in Russia.

Anna Chizhova

Econometric Estimation of Credit Rating Transition Matrices

The article presents an econometric approach to estimation of credit transition matrices by using a number of
explanatory variables such as geographic region, industry, business cycle, state, and borrower’s credit history. The hurdle
ordered probit model is in the core of the proposed method. The hurdle specification of a model allows to perform an
estimation procedure in two steps with default probabilities characterizing an objectively observed default event
estimated in the first step followed by estimation of transition probabilities describing transitions of borrowers’ credit
ratings subjectively assigned by credit managers. A data source is a unified database containing detailed information
about the borrowers in the credit portfolio of a large German banking alliance.

Sergey Titov

An Adaptive System of Decision Making for Financial Markets

In the article an adaptive model of decision-making for financial markets based on the method of weighted
indicators is considered. The model is built on signals from several standard mechanical trade systems (MTS) by
generalizing and redistributing between them weight coefficients that change according to the effectiveness of the MTS.
Calculations are performed by making use of price dynamic data from the international currency market FOREX.

Eugene Shchetinin, Kirill Nazarenko

On Mathematical Models of Extreme Values Probabilities Mixtures

A new mathematical model of extreme values probability mixture is proposed in the paper. Effective computational
algorithms for modeling probability mixture and value at risk (VaR) capital estimation are developed and rigorously
proved. Comparative analysis of VaR-estimation with threshold and mixture models based on the Dow Jones historical
data (01.01.1950 - 10.08.2005) has shown a high effectiveness of the last one for risk capital estimation of an issuing
company.

Vladimir Kolemajev

On Consequences of Investing into Production of the Additional Income Generated by World Prices
Growths on Raw Materials and Energy Resources

The work, based on a mathematical model, shows that investment of the additional income into production under
reasonable state control, accompanied by moderate inflationary pressure on the consumer market, effects optimal
economic growth. The inflationary pressure can to a considerable extent be eliminated by government measures.

Sergey Arzhenovskiy, Darya Artamonova

Econometric Estimation of the Wage Penalty for the Motherhood

In the paper we estimate the size of wage penalty for the motherhood by using the data of three rounds of the
Russian Longitudinal Monitoring Survey. We have found the wage differentials between mothers and non-mothers are
on the average about 8,1%. The differentials in socio-demographic, occupational and skill patterns of working women
with and without children are considered.

Karolina Ketova

A Mathematical Economic Model of the Manpower Resource Potential and Cost Characteristics of Demogra-
phic Losses

A mathematical economic model of measuring a worker's potential and cost-of-living is proposed. Two aspects of
the problem of untimely loss of an average statistical demographic element are considered: loss of profit for the regional
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business system as a whole and the lost value for the family. An attempt is made to estimate the real age density
distribution of demographic elements to take a more precise account of the age factor and the demographic dynamics
as a solution to the problem. Calculations of cost characteristics of the demographic losses are carried out for the Udmurt
republic.

Ovsey Shkaratan, Gordey Yastrebov

Discovering Real (Homogenous) Social Groups in the Russian Society: Methods and Results

The article focuses on the problem of identifying real social groups in the contemporary Russian society. The data
from all-Russian monitoring surveys are used to compare two social structure models obtained by alternative methods.
One of the models is similar to that of the European sociological tradition based on a socio-professional classification. The
other one has been obtained by applying the cluster analysis after having ranked the stratification criteria derived from
the entropy analysis.

Lev Slutskin

The Generalized Method of Moments

We continue presenting recent achievements in econometrics not yet widely known to a Russian reader.

The generalized method of moments (GMM) was introduced to econometrical research by L. Hansen in his seminal
paper in 1982. The GMM is a result of unifying two main approaches to estimating model parameters — method of
moments (MM) and generalized least squares (GLS). In the paper it is shown how to use the GMM in the case of a linear
regression model.
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