JKOHOMETpUKa.

Uenb kypca.

Llenb Kypca — gaTb MOHATWE 0O OCHOBHbLIX METOAaX COBPEMEHHOU SKOHOMETPUKU B
CTPOroM MaTemMaTUYeCKOM WU3NoXKeHuu. [NpegnonaraeTcsi, YTO CayllaTeNb NO OKOHYAHUIO
Kypca OyaeT obnagaTb AByMsi komneTeHuusimu: (i) yMeTb CaMOCTOSTENbHO MPOBOAUTH
aHaNN3 3KOHOMUYECKUX AAHHbLIX B 3MNUpUYeckoM wccnenosanuu, (i) obnagaTe AocTa-
TOYHLIM apCEHANIOM METOA0B U MOHATWIA, YTOObI MOHMMATb SKOHOMETPUYECKUNIA aHaNn3 B
3KOHOMUYECKUMX CTaTbsIX.

Opranumsaumsa Kypca.

B kypce npeanonaraeTtcs MHTEHCUBHAs NEKLMOHHAs Harpyska B COOTHolleHun 2:1 K
CEMWHAPCKUM 3aHATUSIM. 3aJaHusl Ha CaMOCTOSITE/IbHYIO U AOMallHiol paboTy OyayT
BK/tOYATb B Cebsl KAk aHaAUTUYeCcKre 3ajadn, TakK U 3aJadyM Ha KOMMbIOTEpPe Ha si3blke
C OTKpbITbIM kogoM R. 3agaum OyayT Kak TEOpeTUHEeCKUMU, TaK U MPaKTUYECKUMU C
NCMNOMb30BaHNEM peasibHbIX JaHHbIX.

OcHoBHas nuteparypa.
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cKast DkoHomumdeckasa LLkona, 2006.

5. Hayashi F. Econometrics, Princeton University Press, 2000.

6. Baltagi B. Econometric Analysis of Panel Data, John Wiley & Sons, 2008.
NMporpamma Kypca

1. OcHoBHble NOHATHUS.

o YcnoBHoe pacnpeageneHne n yCaroBHOE MaTeMaTN4HeCKoeE OXNaaHne.

o 3akKoH MOBTOPHbLIX MaTEMATNHECKUNX O)KMLI,aHVIVI.

@)

Perpeccus cpenHero, MeamaHHast U KBaHTWUbHAsSI perpeccuu.
o Hawnny4ywnii nuHelHbii npeankTop. JInHeliHas npoekums.

o Cnyd4aiiHble 1 Hecny4valivble BblOopku. [MprHUMN aHanorwui.



2. AcumnToTunyeckue METOAbl B SKOHOMETPUKE.

o ToYHble N aCMMNTOTUYECKME noaxoabl. Vx npenmyLlecTBa N HEAOCTATKN.

o 3aKoH BoNbLUMX YMcen, LeHTpanbHas npeaenbHasi TeopemMa, AeNbTa-MeToj, Teo-
peMa O HernpepbIBHOM OTObpa)keHunu.

o ACMMNTOTUYECKMNE [OBEPUTENBHbIE MHTEPBASbI.
o ACMMNTOTUYECKNE METOAbI MPOBEPKMN TMMNOTE3 O CNy4daliHbixX BbIOOPKaX.
o BpemeHHble psaabl: CTaUMOHAPHOCTb, 3ProAWYHOCTb, dProanyeckasl Teopema,
LeHTpasibHas npeaenbHast TeopemMa, JONrocpoYHasi AUCNepCust U ee OLEeHKa.
3. bytcTpan.
o byTcTpan ana cnyvaiiHbiX BbIOOPOK. IMnumpuyeckas GyHKUUA pacnpeneneHuns,
annpoKCMMaLns pacnpeaeneHns CTaTUCTUK C NoMoLLblo byTcTpana.

o byTcTpanoBckue gosepuTenbHble UHTEPBabl. ByTCTpanoBckas KOPPeKTUPOBKa
CMELLEHUNS OLLEHOK. TeCTnpoBaHMe rMnoTe3 C NOMOLLbI OyTcTpana.

o byTcTpan ans BpeMeHHbIX psgoB.
4. JlnHeiHasn perpeccus.

o MeToa HanMeHbLUMX KBAApPaTOB: OObIYHbLIA N 0O0BLLEHHbIN.
o AcumnTtoTndeckme ceoiictea MHK-oueHok. [lpoBepka runotes o6 MHK-
OoLeHKax.

5. Henwuxelinas perpeccus.

o HenwuHeliHbli MeTOA HAaMMEHBLLLUNX KBAAPATOB: 0ObIYHbIA 1 0BOODLLEHHbI.

o AcumnTtoTunyeckune ceoiictea HMHK-oueHok.

o Mogaenb buHapHoro Bbibopa n ee HMHK-oueHKa.

o [lpoBepka runote3 o6 HMHK-oueHkax B ciydae, Korfga 4acTb napaMeTpoB He
NAEHTUDULMPYETCS NPU HYNEBOW rnnoTese.

6. HenapameTpunueckasi perpeccus.

o HenapameTpudeckasi perpeccun: AUCKPeTHbIe N HEMpPepbIBHbIE PErPeccopsi.
o HenapameTpudeckasi saepHasi OLeHKa 1 ee acMNTOTUYECKE CBOMCTRA.

o MeToabl BbIOOpa LINPUHBLI OKHA B SIIEPHbIX OL|EHKAX.

o MHoromepHasi HenapameTpuyeckas siiepHasi OLieHKa.

o HesapepHble HemapamMeTpu4eckmne MeToabl.

7. DKCTpemasbHble OLEHKN 1 METOL MakcuMyma npasaonogobusi (MMIT).



o

(0]

IJKCTPeMasibHblE OLIEHKM 1 WX aCUMNTOTUYECKME CBOICTBA.

DyHKums npasgonogobust 1 OCHOBHOE MHMOPMALMOHHOE HEPABEHCTBO.
MM 1-ouerHka 1 HMHK-oueHka Kak sKCcTpemanbHble OLEHKMN.
AcnmnToTundeckune ceoictea MMI1-oueHok.

YCNOBHbIW, COBMECTHbIV 1 MapXXuHanbHbli MMIT.

TecTtnposatue runotes o MMI1-oueHkax: TecTbl Banbga, MHOXUTenen Jlarpan-
»Ka 1 OTHOLLEHMUst npaBaonoaobus.

MMTIl-oueHnBaHne Mmopenein buHapHoro Bbibopa.

MMTI1-oueHnBaHne Mofenen BpEMEHHbIX PAAOB.

8. MeToa MOMEHTOB.

o

o

MOMeHTHbIe OrpaHuYeHnss 1 MOMEHTHble DYHKUUKU. To4vHas naeHTudrkaums u
CBepXuAeHTUnKaLus.

Knaccudeckunii n 0606LeHHbIi MeTog MomeHToB (OMM).

AcumntoTnyeckune coiictea OMM-oueHok. IdhdhekTBHOCTE OMM-0LEeHOK.
TecTbl Banbga, MHoXuTenel JlarpaH»xa n pa3HOCTU PAaCCTOSIHUIA.

J-TecT 0 CBEPXUAEHTUMULMPYLLINX OFPaHNYEHUSIX.

MeToa MHCTPYMEHTaNbHbIX NepeMeHHbIX.

O6006LLEeHHbI METOL MOMEHTOB AJIS BPEMEHHbIX PsAA0B. [1pyMepbl NpUMeHeHNS .
byTtcTpanuposanne OMM-oueHoK.

TecT XaycMmaHa o cneundurkaumnm Moaenn.

9. lNaHenbHble AaHHbIE.

o

o

e}

OueHKa naHeNbHOW perpeccum MeTOAOM HaWMEHbLLX KBaApaToOB.
AcumnToTnyeckme ceorictea MHK-oLeHoOK.
Cnyuyalivble n ukcmpoBaHHble achdekThl. TecT XaycmaHa.

ﬂ'VIHaMVI‘-IeCKaFI MaHeIbHaA perpeccns n ee oueHka MeToaoM NHCTPYMEHTAJIbHbIX
NeEPEMEHHbIX.

[MaHenbHble Mogenn buHapHoro Beibopa: NOrNT-Mofenb ¢ (PUKCUPOBAHHBIMI -
dekTaMu n npobut-moaens co caydalinbimun acbdekTamm. Vix oueHka.

TwunoBbie 3aga4m K Kypcy.

Nanee a, 3,0, p, ... — NapaMeTpbl CTaTUCTUYECKON MOLENN; &H,BA,,,?I,,, On, ... — OLEH-
KW MapaMeTpoB, NMOCTPOEHHbIE MO BbIBOPKE NAN BPEMEHHOMY psAdy ANUHbI N, X, Y, Z, €, ... —
cny4alitble BEMYMHbLI NN BEKTOPA, MEtoLLME BCe Heobxoanmmble MOMeHTbI; F(y|x) — dyHK-
LSt NIOTHOCTW YCIOBHOMO pacnpegeneHns y npu dukcuposatHoMm x; Med(y|x) — ycnoBHast
MmeaunaHa; E(y|x) — ycnosHoe cpearee; Var(y|x) — ycnoBHasi gucnepcusi.



Tema « OCHOBHblIE MOHATUSA ».

1. MycTb pacnpepenetre (x, y) siBasieTcst cmecsto pacnpeaenennii N((0,0)’, I,) ¢ Becom
1/2 n N((1,1), 1) c Becom 1/2, rae |, ectb 2 X 2 eanHndHast maTpuua. Haiitn E(y|x),
Var(y[x) n f(y|x).

2. Bepro nu, uto E(y|x) = E(y|x, z) n.H., ecam (i) y n z He3asucumsl, (i) (x,y) n z
HE3aBNCHUMbI?

3. Haiitu dyHkuuto f, peanusyrouyro MUHUMYM BblpaxkeHust Ely — f(x)|.

4. YCTaHOBUTb, 4TO MUHUMYM BbipaxeHuin Ely — (ax + b)|? n E|E(y|x) — (ax + b)|?
JOCTUTraeTCst Npu oaHUX 1 Tex xe a, b € R.

5. Myctb {(x;, yi) }_; — cnyyaiiHas Bbibopka. VI3 Hee Bbibpanu Bce anemeHTbI (X;, i), Y
KOTOpbIX y; > 0, nony4ns HoBbIli Habop AanHbix {(X7, y7)}7,, rae m — 4MC0 SNEMEHTOB,
y koTopbix y; > 0. lMokazaTe, 4to {(x, y{')}/L; — cnydaiiHas BbibopKa.

Tema « ACMUMNTOTMYECKME METOAbI B 3KOHOMETPUKE ».

6. Mycts {x}7_, — cnyyaiiHas sbibopka. MNokasaTs, uto (i) /n(x, — a) ~ N(0,0?)
npu ntobom n = 1, ecim x; ~ N(a, 02); (i) vVn(X, — @) RN N(0,02) npn n — oo, ecnu
Ex; = a, Var(x;) = 02,

7. Nycts /n(p, — p) KA N((0,0), I,). Haiitn acumnToTndeckoe pacnpeaenerue ||p,|?
npu BCex 3HadeHusx p € R2.

8. B ycnoBusix npegpiayliein 3agaqm noctponts 5% acuMnToTUHECKNiA JOBEPUTENbHbINA
nHTepsan ana ||p||%.

9. B ycnoBusix npeablaylueil 3agaqu nposepuTs runotesy Ho : ||p]]? = 0.

10. MycTtb (€r)tez — H.0.p. CydaiiHblie BennuuHbl ¢ Ee, = 0,Ee? = 1. [na kakux
01,062 € R cyllecTByeT eAMHCTBEHHOE CTALMOHAPHOE pPELLEHUE PEKKYPEHTHOrO ypaBHEHMS]
Xt = B1Xe—1 + BoXe—o + €, t € Z7 byaeT nn 370 pewleHne aprognytbiM? Haitn o > 0, ans

koToporo v TXr 4 N(0,0%) npu T — co. ToCTpouTL COCTOATENBHYIO OLIEHKY 072

Tema «byTtcTpan».

11. MycTb (X1, X2, X3) = (1,1, 2). MocTpouTs aMNupuyeckyto pyHKLUIO pacnpeneneHus
no {x,-},-3:1. Haiitn 6yTcTpanoBckoe pacnpeaeneHue ctatuctuky T = X3 — Ex. Ckonbko
3HAYEHUI C HEHYNEBOW BEPOSITHOCTLIO MPUHUMAET OYTCTPANOBCKUA aHANOr CTaTUCTUKK T 7

12. Myctb p = Corr(x,y) n p — BbIGOPOUHbBIN KOIPPULMEHT KOPPENALMN, OTBEYAIO-
wmii cnyyaiitoin soibopke {(x;, ¥i)}7_,. CKOPPEKTMPOBaThL CMELLEHUE OLEHKM O C MOMOLLbIO
byTcTpana. NocTponTb OYyTCTPanoBCKUIA AOBEPUTENLHLIA NHTepBan Ans p. MNpoBepuTb ru-
notesy Hy : p =0 npotus H; : p # 0 c nomouwbto byTcTpana.

13. B ycnoBusix npeablaylleli 3ajadn caenaTb BCE TO »KE cCaMoe, npejnonarasi, 4To
{(Xt, ¥t) }+>1 — CTAUMOHAPHBIA SProanyHbIA BPEMEHHON psig,.

Tema «JluHenHas perpeccus ».

14. NMycTb B nonynsiumn y = a + Bx + e, rae E(e|x) = 0 n E(e?|x) = 02. VimeeTca age
cnyyaliHble BbIOOPKU {(xi(l),y,(l))},’-’:1 " {(x,(z),)/,.(2))},’.7:1 n3 nognonynsuni cy > 0umny <0
COOTBETCTBEHHO. Kak oueHuTs (o, B) Hanbonee sphekTUBHBIM 06Pa30M C MOMOLLIbIO B3Be-
LLIEHHOrO METOZa HaMeHbLUMX KBaApaToB no ebibopke {(X;, yi) 127, = Ule{(x,(j), y,U)) n.?

15. lNMycTb y* — 3aBuCUMasi nepemMeHHasi, a x* — obbsacHatoWWNIA akTop. HabntogaeTtcs
3alllyM/IeHHOe 3HadveHue (X, y) BekTopa (x*,y*), Te. x = x*4+u, y = y*+ v, rae u,v —



owmnbkn namepenus. MNyctb y* = Bx* ana Hekotoporo B € R, a x*, u, v — He3aBUCKMble
HOpMaJibHble BENNYMHBI CO CpefHUM Hynb. VIMeeTca cnyyaiiHas Bbibopka {(x;, yi) ;.

(i) Haiitu npeaen 5—5 npu n — oo, rae E— MHK-oueHka B perpeccun y Ha X.

(ii) MokaszaTb, 4TO, BOOOLLE roBOPSl, 3 HEBO3MOXHO OLEHUTb NO AaHHbIM { (X, yi) }7;.

(iii) MpoBeputb runoTesy Hy : B = 0 NpoTuB anbTepHaTuBbl Hy : B > 0 C NoMoLLbIO
ACUMMTOTUYECKMX METOLOB U C NMOMOLLbIO ByTcTpana Hanbosee apPpekTUBHLIM 0OPa3OM.

Tema «HenuHetnas perpeccusi».

16. Nyctb y € {0,1} n P(y = 1|x) = p(x,B) AN HEKOTOPOI rnafgkoi pyHKUuUN p
n B € R. Kak oueHuTb B Hambonee aheKTUBHbIM 0OpPa30M C NMOMOLLbIO B3BELLEHHOIO
HeNNHEeNHOro MeToAa HaMMEHbLLX KBaApaToB?

17. PaccmoTtpum mogens E[ci|yi—1, Ve—2,...] = o+ BI(yr—1 > A) + 6y} |, rhe ¢ —
notpebnieHne areHTa B MOMEHT t, a y; — ero goxod B MomeHT t. Mapsl {(ct, ye) }_, nmetoT
HempepbIBHOE pacnpeaeneHune, CTauMoHapHbl 1 aproguyHsl no t (npu T — o0). MNapameTp
A npeacTtaBnsieT coboO HOpMasbHbIVE YPOBEHb A0XOAA U SIBISIETCS U3BECTHbLIM.

(i) OnuwmnTe He MeHee 3x CUTYyaLWiA, KOrAa NapaMeTpbl MOAENV HE AEHTUULNPYIOTCS.

(i) Kak 4ncnenHo nocuntaTh HMHK-oueHky napaMeTpoB Mogenn Ha KomnbloTepe C
MOMOLLIbIO MeTOZa KOHLIEHTpauun?

(iii) MpoBepnTb Ha 5% ypoBHe 3Ha4YMMOCTK runoTesy Hy : vy =1 npotme Hy :y < 1c
MOMOLLIbIO aCUMNTOTUYECKMX METOAOB 1 C MOMOLLbIO OyTCTpana.

(iv) HekTo npoBoanT nwvHeliHyto perpeccuto ¢; Ha (1, yi—1, yr—2), NONyHasi COOTBETCTBY-
lOLLIME OLIEHKMU KO3 pULNEHTOB (&,61,52). Kakne Benn4nHbl COCTOSTENBHO OLEHMBAOT
(a,B1.B2)?

(v) PaccmoTtpum runotesy Hy : 6 = 0 npotuB Hy : § # 0. Mpu Hy napameTp 7y He
naeHtTudpuumpyetcs. Kak nposeputs runotesy Hy Ha 5% ypoBHe 3Ha4dmnmocTn?

Tema «HenapameTtpu4yeckas perpeccusi».

18. Myctb f(x) = E(y|x) u x € {0,1,2}. OuennTe BekTOp nNapameTpos (f(k))zi_o U
BbIMULLMTE aCUMMNTOTUYECKOE pacnpeaesieHne COOTBETCTBYIOLLEN OLEHKN.

19. imetoTcsa peasnbHble AaHHble {rt}thl No AOXOAHOCTSM 3-MeCAYHbIX Ka3HaYencKmx
obnuraunii CLUA. Mo 3TuM gaHHbIM TpebyeTcsl Ha KOMMbtoTepe B nakeTe R BbINOAHUTL
clnepaytolne 3ajlaHuns, rae B Ka4ecTBe OLEHOK cneayeT OpaTbh oueHkn Hapapas-BaTcoHa ¢
aapoM EnanedHukosa.

(i) OueHuTe HenapaMeTpUYecKy NAOTHOCTL ry. CaenaliTe 3To ANst 3X 3HAYEHWIA LNPUHDI
OKHa, KOTOpbI€ Ha N1a3 NPUBOAAT K U3NNLIHEMY, HEAOCTATOYHOMY U ONTUMaIbHOMY Cria-
XUBaHWO. [locTpoiiTe rpadhnkn NoNyYEHHbIX OLEHOK, OTJIOXKMB Ha OCU abCcuUMCC 3HAYeHUs
JOXOJIHOCTEN 3.

(i) OueHuTe HenapameTpuyeckmn ycnosHoe cpearee E(Ary|ri—1) ¢ Ary = r — re—1. Coe-
naiTe 370 AN 3X 3HAYEHW WKPUHBI OKHA No aHanorum ¢ nyHkToM (i). MocTpoliTe rpadrkm
NOJlyYeHHbIX OLEHOK Ha MAOCKOCTU (ri_1, Ary), OTMETWB Ha 3TOl MAOCKOCTW M3HaYasbHble
JaHHble. [MocTpoiiTe aHaNOrMyHbIA rpadpuk Anst WUPKHBLI OKHA, BbIOPAHHOrO MO npaBuay
CunbBepMaHa.

(iii) OueHnTe HenapameTpudeckn ycnosHyto aucnepcuto Var(Ari|r,—1). Caenaiite 370
ANst 3X 3HaYeHuli WKpUHbLI OKHA Mo aHanorum ¢ nyHkTom (i). MocTpoiiTe rpaduky nony-
YeHHbIX OLIEHOK.



(iv) B nyukTe (ii) 4ns onTMManbHOrO 3HAYEHUS LWNPWHBI OKHA BbIYUCAUTE U HapuCyiiTe
aCMMMTOTMYECKME rpaHuLbl 5% A0BEPUTENBHOMO MHTEPBAa BOKPYT OLIEHKIN PErpecCMOHHONA
dyHkumn f(r) = E(Are|lri1 =1).

Tema «IKCTpeMasibHblE OLLEHKN U METOA, MAaKCMMAJIbHOro Npasaonoaobuns ».

20. MycTb {ri}e>1 — LOXOAHOCTM HEKOTOPbIX (PMHAHCOBLIX akTUBOB. [MpeanonaraeTcs,
YTO ry CTALMOHAPHO W 3ProAMYHO BO BpeMeHu. PaccMoTpum momens ry = a + Bri_1 + €
npun E(exp{0e:}|l:—1) = 1 ans HekoToporo nssectHoro 6 € R, rae l;_1 = {r_1, rt—o,...}.
MycTb Takxe (&T,BT) — 3KCTpeMalibHble oLeHKK napameTpoB (a, B), ANs KOTOpbIX

.
(ar,Br) = arg rg,ibn ; Lo(re —a— bri_1),

rae Lo(u) = exp{Ou} — Ou — 1 — nuHeiHO-3KCNOHEHUMaNbHAA PYHKLNST NOTEPb.

(i) JokazaTb, 4TO &T,BT SABASAKOTCA COCTOSATENbHBIMU OLIEHKaMI NapamMeTpoB a,AB.

(ii) MocuuTaTb acCUMNTOTUYECKOE pacnpegenerne n cTaHaapTHole owunbkn (ar, Br).

(iii) MpoeepuTb runotesy Hy : B = 0 npoTtue H; : B # 0 Ha 5% ypoBHE 3HAYNMOCTH C
noMmolLLblo OyTcTpana.

(iv) HekTo oueHnBaeT napameTpbl &, 3 C NOMOLLbIO ODbIYHOrO METOoAa HaUMeHbLLIUX
KBaZpaToB. [MonyyaTcs M TakM METOAOM COCTOSITENbHbIE OLEHKU anst a n G7

Mpeanonoxum ganee, 4To exp{Or;} UMeeT 3KCMOHeHUMaNLHOE pacnpeaeneHne yCnoBHO
Ha [i_1.

(v) BbinuwnTe skcTpeManbHyto 3afady, KOTopasi BO3HUKAET B METOAEe MaKCVMabHOMO
npasgonofobus, n BbIYNCANTE acuMnTOTUYeCcKoe pacnpeneneHne MMI1-oueHoK.

(vi) Vicnonbsyto MMT-oueHkun, npoeepbTe runotesy Hy : G = 0 npotue Hy : B # 0 ¢
NoMOLLIbIO TecToB Banbaa, oTHOLLIeHUS npaBaonoaobus n muoxxuteneli JlarpaHxa.

(vii) donycTuMm, 4To napameTp O n3HavanbHO Hem3BecTeH. MOXHO AN NOYy4UTb COCTO-
ATeNbHblE oueHKn napameTpoB (o, 3, 0), pelwas aKcTpemasnbHyto 3agady U3 nyHkta (v), B
KOTOPOI ONTUMK3aunst BEAETCA B TOM 4Yucae n no 67

Tema «MeTtog MoOmMeHTOB».

21. laHa cuctema ypaBHeHWIA

g=a(p+w)+u, ypaBHeH/e crnpoca Ha pbiby,

qg=P0B1p+ Brz+ v, ypaBHeHUe NpeasoxeHnsi pbibbl Ha PbIHKE,

rae g — KONMYeCTBO MPOJAaHHOWM pbiObl, p — paBHOBECHAs LeHa pbidObl, Z — noroja B Mope
(z =0 nnoxasi/z = 1 xopowas), w — Hafor, KOTOPbIA B3UMaeT afAMUHUCTPALUS PbIHKA 3a
KaXXayto KymnaeHHyto pbiby, U, v — Kakne-To ocTaTku (Bce apyrue daktopsl). Myctb Ezu =
Ezv = Ewu = Ewv = 0. MNycTb Takke nmeeTcs cnyyaliHas sbibopka {(p;, i, Wi, i)}, 3a
n Neproaos..

(i) Kakne napameTpbl MOLENN MOXXHO COCTOSTENbHO OLEHUTL, eCN Z HeHabatogaemo?
Kak 3To caenaTb?

(i) MoxHO v oueHWTb NapameTp a ¢ nomouwbto MHK? ToT e Bonpoc ans By, Bs.

(iii) Kak oueHUTb napameTpbl Moaenn Havnbonee apdekTUBHbLIM 06pa3oM C NMOMOLLIbO
00600LLEeHHOro MeTola MOMEHTOB.



(iv) Mpeanonaras, uto E[uv|z, w] = 0, E[v?|z, w] = 02, E[v?|z, w] = 02, BbINUCaTb
ABHYtO chopmysly oueHok 13 nyHkTa (iii).

(v) BbinucaTb acMnTOTHUYECKME pacrpeseneHnsi NoayHEHHbIX OLIEHOK.

(vi) Kak npoBepuTb runotesy Hy : B> = 0 npotue Hy : B> > 0 Ha 5% ypoBHe 3Ha4nMo-
CTW C NOMOLbIO acuMmnToTnyecknx metogor? C nomMollbto byTcTpana?

(v) MpoBepuTb cneundrkaumo Mogenn ¢ noMoulblo J-Tecta. Kakume MOMEHTHbIE YC/10-
BUSi B AeliCTBUTENbHOCTU nposepsieT J-TecT, korga E[uv|z,w] = 0, E[u?|z, w] = o2,
E[v3|z, w] = 027

Tema «lMaHenbHble AaHHbIEY.

22. NmetoTcs ganHble 3a 10 nepuogoB t = 1, ..., 10 no n3bbITOYHLIM AOXOLHOCTSAM Pbl-
HOYHOro NOpPTENs ry U NO N30bITOYHBIM AOXOAHOCTSAM {rj¢ 11 ANA N CayyaiiHoO BbIOpaHHbIX
akunii peinka CLLA.

(i) OnuwunTe Noanexallyto NonynsaUMto N 06 BACHNTE, MOYEMY BEANYWHBI 1} MOFYT CHU-
TaTbCsl HEC/yYaliHbIMK B JJaHHO NOCTAHOBKe.

PaccmoTpum moaens Buga riy = o+ Birt + Uje, TAe {Ujs} — H.0.p. CayYaiiHble BEANYUHDI
no (i, t) ¢ Euiy = 0 un Eu? = 02, TycTb BHavane a; = a.

(ii) Mpeanoxute Kakoe-HMOyabL Npeobpa3oBaHMe ypaBHeHU MOAenn, KoTopoe ybepeT
LLYMOBbIE BEANYUHBI B; 1 NO3BOMUT OLEHUTL & COCTOATENLHO.

(iii) OueHute a Hawbonee 3heKTUBHLIM 0OPa3OM, WCMOAL3YHO NpeobpasoBaHHbIe
ypaBHeHusi u3 nyHkTa (ii). MprBeanTe Bally ouUeHKY & K Hanbosiee KOMMNaKTHOMY BUAy.

(iv) dBnsieTcs M @ HecMmelleHHoV oLeHKoi? CoCToATEeNbHOV OLEHKOW?

(v) BbinUwunTe acuMNTOTUYECKYIO AWCMEPCUIO & U OTBEYAIOLLYHO eli CTaHAapTHYHO
OLLMNOKY.

(vi) MposepbTe Ha 5% ypoBHe 3Ha4YMMOCTW runoTesy Hy : o = 0 npotus H; @ a # 0.

(vii) HalignTe Hannyuwyro HeCMeLLeHHYIO NMHeRHYo (Mo rj;) OLeHKY a Ha OCHOBe Mnep-
BOHAYa/IbHbIX YPaBHEHWUA MOAENN.

MycTtb Tenepb {a;}7 ; — H.0.p. CAyYaiiHble BEINYUHDI.

(viii) Kakyto BeIMYMHY COCTOSITENBHO OleHnBaeT a u3 nyHkTa (iii)?

(ix) Kakyto runotesy Hy B AeiiCTBATENBHOCTY NPOBEPSIET Ball TecT U3 nyHkTa (vi)? Ha
KaKOM YypOBHe 3Ha4MMOCTn?



