Yupenntens
HOY BINO «Poceuiickuii nosetii yHusepcuteTs

Hanareas
HOY BIIO «Poccuiickuii HOBRIT YHHBEPCHTETH

“Kypran saperscTpHpoBaH
B Munmcrepcree Pocouiickoit @eaepaumn no nenam
NeyaT, TelepaIHoBellaHHs
H CPEACTE MACCOBBIX KOMMYHHEAITHIHL
CBHOETENLCTED O PETHCTPALHH
Ne 77-14812 ot 12 mapta 2003 1.

[nasneiii pesakrop
3epuoe B.A. — 0.T.H., npodeccop

3aMecTHTENH [MABHOTD PEJAKTOpA:
Munaee B.A. — a.T.1., npodeccop
Mamknn E.A. - k.d.-m.1., npodeccop

PerakunoHHBIA COBET:

Byraes A.C. — n.d.-m.1., npodeccop, arkagemmk PAH
T'ynses KO.B. — a.¢.-m.0., npodeccop, akanemux PAH
Heanosa 0.10. — k. kyAETYPONOTHH, JOUEHT
Hpanopa 010, - k.ncHxon.|., JO0EHT
Kneitrep I'B. — a.3.1., npodeccop, 4i.-kopp. PAH
Kmokanos H.3. — o.¢unon.n., npodeccop, Yausepeurer

wrara Banmurron, CIILA
Kproxosermit A.C. — a.d.-m.u., npodeccop
Jlobanoea E.B. — a.n.u., npodeccop
Jlywun J1.C. — a.d.-m.H., npodieceop, 3ac. gesT.

Hayrn PO

Maesckuit B.H. — .31, npodeccop, akanemur PAH
Mopozosa H.C. - n.3.1., npodeccop
Hurnros C.A. — 0.4.-m.H., npodeccop, un.-kopp. PAH
Perent T.M. — 0.3.1., npodeccop
Cyxapes AL — n.10.1., npodeccop, 3acn. opuct PCOCP
ToipTeuHed A A. — K.0LH., JOLEHT
doproe B.E. — n.d.-m.1., npodieccop, akanemuk PAH

Yyiuniii cexperaps
Mensxosa H B, — K.1L.H., J0UEHT

Ajpec pelakumnmn:
105005 Mocksa, yn. Pagno, 22,
Ten. (495) 544-41-67,
Ten./thake (495) 544-41-67

(495) 223-40-70
E-mail: ridrosnouf@mail.ra

Il

| ————
j=2
—
O e
L —

H—h

61777

BECTHHUK

- POCCUMCKOI'O HOBOI'O
YHUBEPCHUTETA

Kypnan exonut 8 [lepedens pemymmux
peleHIHpYeMBIX HAYHHBIX JKYDPHANOB M H3aaHu{,
pexomengosanHex BAK nna mybnukammu
OCHOBHEIX PE3yNLTATOR AHCCEPTATMOHHEIX
HCCNIenoBaHHuH

COOpHHMK Hay9HBIX TPYIOB
Brixoaut 4 pasa B roa no cepuam
Kypuan ocxosan B 2003 r.



o4

BECTHUK 2013

A.C. Kpworoeckuii, [1.B. Pactaraes, 10.H. Cxeopuosa
Heenedosantie pacnpocmpanenus Yacmomuo-wochiiposansix
RPOCMPAHCMEERHO-BPEMEHHBIX CUSHANOE
& HEOOHOPOOHOU ARUSOMPONHOT UOHOCHIEPE ... csestas e
A.S. Kryukovsky, D.V. Rastyagaev, J.1. Skvortsova
Research of propagation of frequency modulated space*nme srgnais
in an inhomogeneous anisotropic ionosphere ... 3 s

MATEMATHYECKOE MOJEJTHPOBAHHE B SKOHOMMKE H YIIPABJIEHHH

A M. Tnagsnues, A.O. Kyxos
Hocmouncmea u Hedocmamku UMUMAYUOHHO20 MOOETUPOSAHURA

C HCROAbIOGAHUEM HEﬁPﬂHHMI CEIIERL s i P o B DR A AR AN AR AR RS

A.L Gladyshev, A.O. Zhukov
Advantages and disadvantages of simulation

WiLT 1H58 U0C OF eIl HEIWOTTS iivviiivininsimmnvissinsibvesiian ioarasi fRssasdan s s syt aa s RO PSSR o i 50

K.M. Jlaydep, 3.A. Orapamsuin, FO.U. Ckeopuora, C.M. Tepexor

Lenoobpazosanue hupmbl-Ounepa 8 3a6UCUMOCTIN O MOOENH NOCTRABOK ......covuvnsrasrsssesranes

E.M. Laufer, Z.A. Otarashvili, Yu.l. Skvortsova, S.M. Terekhov

Dealer pricing, depending on the model of SUPPIV........ccooiiiiiniii i

A.B. BoGpakos, A .W. Taspunos, A.T. Credanuos, M.B. Packarosa, B.JI. Tutoe
Hedxod k pearuzayun KOMRIEKCHOZ0 MEXAHIIMA
pelenua saday unghopMayuonnoll noddeprcKu pactemos

dunarcoeozo ofiecneyenus 6bINOTHERUA 20CYOAPCIMBEHNO20 FAOAHUR c..e.vvevevrsnsressrsessassessasssssssssanns

A.V. Bobryakov, AL Gavrilov, A.G. Stefantsov, M.V. Raskatova, V.L. Titov
Approach to implementation of a complex mechanism of solving
the tasks of informational support during calculation

of financial assurance of Government assignment €XeCUtioN. ........c.ovevevrvenssnrisnsinsnonns

JL.B. JlaGyueu, H.J1. JleGenesa, M.KHO. Uisxon
Ananus dunavuxu nocmynaenuii ¢ todxcem
OIM MOCKOSCKO20 PHIHKA HAPYNCHOU pexiambl
L.V. Labunets, N.L. Lebedeva, M.Yu. Chizhov
The analysis of the dynamics of revenues

Jfrom the Moscow market of outdoor QaVErtiSING...........cccovieeiiveresieesincerrssessasesssesessss st sassassssnes

0.B. 3onorapés
Hunoeayuounwie peuienun & ghopmuposanuu

GVHKIUOHATBHOU CIPYVENYPBL RPEOMEMHOM OBMACTIU o.vevevsevrsesseeeseessesssssessesasessssssessssoses

0. V. Zolotaryov
The new approaches in constructing
of functional structures of problems domain

A.A. Jlposnos, U.B. Epodees, C.O. Pamasasos

O npupode ungopMayuoHHo20 (MOCMUHAYCMPUATEHOZ0) OOUECIIBA ........coeccceereesassesensassnss

AA. Drozdov, LV. Erofeev, S.0. Ramazanov
The nature of information (postindustrial) society

AA. Iposnos, I. Emiesep, C.0. Pamasanos
Oyenra modereil ungpopmayuonnozo (nocmundycmpuaisiozo) obujecmaa
AA. Drozdov, G. Elizer, 5.0, Ramazanov

The analvsis of models of information (postindustrial) sociefy.........ccciiiniinnnn.

......................................................................................

.............................................................................

et

47

.33

.53

.56

.56

.61

61

66

.. 66

82

82

.83



o4

BECTHHK 2013

VIIK 621.031: 681.332.5

N.B. NabyHey'
H.N. Nebepesa®
M.HO. Yuxos?

AHANW3 OAUHAMUKWA NOCTYMNNEHWUA
B BIO[XKET OT MOCKOBCKOI'O PbIHKA
HAPYXHOW PEKNAMbBI

B pabome npedcmaenena memoduka anatuza,
MOOEIUPOBANUA U NPOSHOIUPOGAHUS HECMayuo-
napuslx epemennvix padoe (HBP) nocmynnenuil e
firadacem 2. Mockest om obbexmos HapyHcHol pe-
wnamel. llokasana 603MONCHOCTE OYEHKU OCHOBHBIX
cmamucmux HBP no maromy ofivemy nwcxodubix
dannerx, Hpoananusuposansl cnocofinl esifiopa na-
pamempos adanmueHblx npozHosHex Modeneil HBF.

Knouesvie cnoea: ananuz epemennozo pada,
NOKATBHO B36EUEHHAA NONUHOMNATEHAR PEZPECCA,
pobacmuoe oyjeHusanue, adanmueHoe MoOenliposa-
HUE 1 NPOZHOIUPOBAHUE EPEMEHHO20 PAOA.

L.V. Labunets
N.L. Lebedeva
M.Yu. Chizhov

- THE ANALYSIS OF THE DYNAMICS
OF REVENUES FROM THE MOSCOW
MARKET OF OUTDOOR ADVERTISING

This paper presents a methodology for analysis,
modeling and forecasting of nonstationary time
series (NTS) revenues from Moscow of outdoor
advertising. Shows the possibility of estimation for
main statistics NTS in a small sample size. Analyzed
the methods of selecting the parameters for adaptive
predictive models of NTS.

Keywords: time series analysis, locally weighted
polynomial regression, robust estimation, time series
adaptive modeling and forecasting.

Beenenne

DipeKTHBHOE yNpaBneHne pasnHuHbME che-
paMu OH3HECa TIpeAnonaraeT HaKOIJIEHHE i onepa-
THEHBIA aHAMH3 HHPOPMALIMH, BBIABIEHHE CKPBITBIX
3aKOHOMEPHOCTEH H 3aBHCHMOCTEH, MPOrHO3HpOBa-
HHE TeHICHUMH u puckoB. CoBpeMeHHas METOn0-
JOTrHA HpDEmpﬂBﬁH}ﬂl EOPNOPATHEHLIX CHCTEM B
IHAYMTENILHOH Mepe OMHpAaeTCAd Ha METOILI, ANro-
PHTMHYCCKHE MOOSTH H CpelCTea XpaHEHHA H HH-
TEMIEKTYATEHOTO dHATH3A JaHHBIX. BeICTpRI pocT
obbemor MuGOpMalHH, colepwamed B CKPHITOl
dopme 3uanua, Heobxomumele aAng HOPMHPOBAHNSA
YIPaBIEHYECKHX PEIIEHHH, PHBEND K NOABICHHID
COBPEMEHHBIX TNPOTPAMMHBIX CPEICTB, KOTOpbIE
NPHHATO HA3BIBaTh CHCTEMaMH MOLIEPHKH TNpH-

! NokTop TEeXHWWECKHMX HayK, CTapMil HayuyHwi
cOTpyAHHEK, 3aB. kadenpoil MHOOPMALMOHHEIX CHCTEM
B 3KoHOMHEe H ynpaeneHun HOY BITO «Poccuitcknii
HOBBLE yHuBepcHTeT?, npodeccop MITTY um. H.3. bay-
MaH.

! I'naenwii cnensanmet JenapraMenta HHGOpMaLE-
onHelX TexHonorui OAQ «bauk BTE».

? Acmupart HOY BIIO «Pocouiickuil HOBBIH yHu-
BEPCHTETY, 3aM. pyroBoauTens JlemapTaMeHTa cpelcTs
maccosoll HEdopMalHn H peknamul ropoaa Mockesl,

66

 Mamemamueckoe Modenupoeanue 6 SKoHOMUKe U ynp

Hatua pewennii (CITIP) [1]. Medopmanuorso-
MOMCKOBbIE, ONEPAaTHBHO-AHATHTHYECKHE, a TaKke
untennexTyansibie CIIP obfecneumsaior, coort-
BETCTBEHHO, BO3MOMHOCTL TOHCKA HeoOXOTHMBIX
JIaHHBIX, MX IPYNNUPOBKY W obobumeHne, a Takxke
NOHCK QYHKUHOHANBHEIX H IOTHIECKHX 3AKOHOMEp-
HOCTEH B HaKOIUIEHHEIX JAHHBIX, MOCTPOEHHE MO-
Jeneil M NpaBmi, KOTOpble OOBACHAIOT HallleHHBIE
3aKOHOMEPHOCTH HITH NTPOTHO3HPYIOT pasBHTHE He-
KOTOPEIX MIPOLIECCOB.

IMoacucrema xpanenna uadopmanun & CTITIP
MCMOML3YET COBPEMCHHBIE CHCTEMBl YOpaBleHHA
Gazamu panubiX (CYB]) H KoHLIENIMIO XpaHHAHIL
nanneix. [Ipennoxennas Sarapom Koanom monens
MHOMOMEDPHLIX JaHHBIX B BHAC TAK HA3BIBAEMOTOD
undopManHonHoro runepkyba 1 chopMynHpoBaH-
Hble HM NpaBuia (GOPMHPOBAHHA PENANHOHHBIX
CVYE/]l aenmorea dyHIaMEHTANLHOH OCHOBOI ans
NPOEKTHPOBAHHA YEKA3aHHOH BBRINIE CTPYKTYpHOI
komnonentsl CIIIIP.

B naunoil pabore mccnemyercs MHOroMepHas
MOIelb JaHHEIX B BIAC NOMECAYHEIX NOCTYTUIEHHH
B Giomxer . Mockesl oT 00BEKTOR Hapy#HOIl pek-
namel (OHP) B nepuoa ¢ 2008 no 2011 rox.

T

aenenuu



[MogcueTema HHTEMIEKTYANEHOTO AHATH3A JaH-
HBIX HCIIONLIYET COBPEMCHHBIE METOIRI H ATropHT-
mel Data Mining. K tunuyseim 3anasam storo pas-
Jend TeOpHH HCKYCCTEEHHOMD HHTENIEKTa OTHOCAT
Takue, Kak (JOpPMHPOBAHHE OMMCATENBHBIX W IMpO-
FHO3HEIX Mozeneii, [lepBble YIy4lIanT NOHHMaHHe
YEOBEKOM AHATHIHDYEMBIX NAHHEIX C MOMOLUBI)
MOKCKA aCCOLMATHBHLIX MPABHI H AfITOPHTMOB KNa-
CTCPH3ALIHH, T.e. IPYIINHPOBKH OXHOPOAHBIX O0bEK-
T0B. Bropbie npuisankl HAeHTHOHIIMPOBATE MOJETH
OavHex no Habopy ofyuyammMx map «BXog — Bhi-
XO» M BBINOJHHUTL NPOrHO3MPOBAHHE PE3Y/ILTATOR
1A HoBwIX Habopos Habmozennii. K takomy suay
OTHOCAT 3ajla4yn KraccHMKalHK O0OBEKTOB MO HX
XapaKkTEPHCTHKAM H MOMCKa PerpeccHOHHBIX 3aBH-
CHMOCTEH.

B nannoii pabore npencrasneHa MeETOOHKA
aHanu3a, MOLLIMPOBAHMA M OPOrHO3MPOBAHMA He-
crauMoHapHeIx spemennsix pajoe (HBP) nomecsu-
HBIX NOCTyMeHHHA B MmockoBckuit Bonxer or OHP
Mo THOAM peKlaMbl M ropoay B uenom. Bawwuoii
0cOOEHHOCTBIO NpeanaraeMod METOOMKH ABIAET-
CA €€ aJEKBaTHOCTh 3KCICPHMEHTANLHBEIM HIMEpe-
HHAM B YCIOBHAX Manoro obsema Beibopkd. 3ToT
pe3yNsTaT JOCTHIAeTCA 33 CYeT NPHMEHEHHA HH-
TEJUIEKTYANRHEIN MoOeneH NOKANLHO B3BEIIEHHON
MONHHOMHANLHOIT perpeccud H pobacTHOrO OLEHH-
BaHUA OcHOBHBIX cTatueTik HBF.

CoepeMeHHas METONOIOIHA aeKBATHOIO Mpo-
ruozuposania HBP ocHoeana Ha paumsoHansHOM
COYETAHHH IKCTEPTHRIX MOJeneH JaHHBIX, 4 TaKxe
METOOOB AJANTHEHOID aHalH3a H MOOETHPOBAHHA
BpEMEHHRLIX pAaos [2]. DKcnepTHHIHA NOaXoa K aHa-
NM3Y HCXONHOH MH(OPMALIHK NO3BONAET YHECTh ee
HeonpeneneHHocTs. [110J0TROPHEIM B 3TOM CMEIC-
Ji¢ ABNAETCH, HA HAWO B3TMAL, TPHMEHEHHE CHCTEM,
OCHOBAHHEIX Ha 00paboTKe 3HAHMWI SKCIEPTOB C
MOMOIIBID ANTOPHTMOE HEYETKOTO JIOTHYECKOTD
BRIBO/IA.

Basnoll 0co0eHHOCTRIO aJaNTHEHOTO HAlpaB-
nenusa a"anuza HBP aenserca yduer omuaaHmi
YYACTHHKOB MHBECTHUHOHHOTO NPOLECCA, a TAKKe
BO3IMOMHOCTH BOJHHKHOBEHHA H BIHAHHMA CMydai-
HeIX (haxTopoB. Mccnenopanme pasiu4HbIX CleHa-
pHeB pa3BaTHA COOBITHIT MO3BONAET ECTECTBEHHBIM
o0pasoM y4YecTe YKa3zaHHBIE Bbllie OCOOEHHOCTH
nportosnpoeadns HBP. Cywecreentoe 3HavcHHe
B 3TOM CMBICTE NPHODPETAET YNPABICHHE pe3ylib-
TaTaMH NPOrHO3a ¢ NOMOLIBI0 NApaMeTpos IKOHO-
meTpHdeckux monened HBP. B nmannoii paborte
NpejCTaBIeH aHalIN3 PasNH4HBIX CUEHAPHEB Mpo-
rHo3a noctynaeHuii B 6womxer r. Mockest or OHP
HA OCHOBE MHOKHX aJanTHBHLIX MOaenel THHAMHKH
BpEMEHHBIX PAIOB.

e L

Moneis MHOTOMEpPHBIX JaHHBIX

TpexmepHasd MOEAb HCXOOHBIX JAHHBIX [pem-
crapiser coboi uubopmaunonusrii wxydy [1] co
CHEIYIIINMH H3IMEPEHHAMM:

1) «pemsay B B NOCNEN0BATENLHOCTH MECA-
nes n=1,2,....N (N =48) & nepuoa ¢ 2008 no
2011 rog BRIOYHTENRHO,

2) «oKpyr» B BHIE YNOPAIOYEHHOH NoOCne108a-
TENBHOCTH aIMHHHCTPATHBHBIX OKPYTOB I. MoCKBEI
m=1,2,....,M (M =11), npencrapneHssx s Tat-
mumne 1 no cocroanmio Ha 2011 rono;

3) «run OHP» B Buze ynopagouenHoil mo-
C/IeIOBATEILHOCTH THIOB HAapyXKHOH peKIaMmsl
k=12, K [K:BU}, pPEICTABIEHHBIX B TAb-
mue 2.

Mepel, pacnonokeHHbIE Ha NEpeceyentH ocei
H3MepeHHH, npencrasngwT coboil oTYMCIeHHA B
Mockopckuii Oroxer ot OHP B Munnuonax pyoneii.
CVB] noanepxHBaeT CTaHAapPTHEIE ONEPaniK cpe-
34, BpaUIeHHA, KOHCOMHAAUMA W JeTaTH3alHH Hajl
MHOTOMEPHOH Moaenbio ganatx [1].

Tatnuya 1

AIMHHHCTPATHBHBIE OKPYTA

HanmenoBanue

=

M

Ofmeroponckoii 3akas (O3)

Boctommsit anmueHcTpaTHBHEI okpyT (BAO)

Zananuuii aamuanetpatueneii okpyr (3A0)

| e | D |

3eneHorpaackuii aAMHEHCTPATHBHRIN OKpPYT
{3enAQ)

CenepHetil anMHHHCTpaTHBHEI okpyT (CAO)

Cesepo-BocTOMHBNI AAMHHHCTPATHBHBIH OKPYT
(CBAO)

7 | Cesepo-3anaanuii aaMHHHCTPATHBHEIR OKPYT
(C3A0)

8 |Uenrpansubiii aiMHHHCTPaTHBHEI OKPYT
(I1AO)

9 | HOmmBi anMUHHCTPATHEHLIA oipyT (HOAD)

10 | FOro-pocTouHENT aIMHHHCTPATHBHLIH OKPYT
(HOBAOY)

11 | KOro-3ananuedii aIMAHHCTPATHBHBIH OKDYT
(103A0)

B xauectme npumepoB Ha puc. 1 u 2 npexcras-
nenst rpaturn HBP otunenenuii 8 ropoackoit 6ron-
ser no mecauaM. Pue. 1 wmocTpupyer JaHHble,
NOTYHEHHBIE B PE3Y/IBTaTe KOHCOMMAALIHH 10 OKpY-
ram # cpeza ana OHP «lllur OT/IENEHO CTOALIHI.
Puc. 2 neMOHCTpHpYeT NHHAMHKY DOCTYTUICHHH,
KOHCONMHIHPOBAHHEIX KAk 1O OKPYTaM, TaK | 110 TH-
nam periaMsl.
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NMocTynnesma, Py,

boussBBEEEEEEE0TES

10 | Hactennoe nakso (nnomaneio bonee 2 KB, M)
11 |Hacrennoe nanso (Miomaisio MeHee 2 KB. M)
12 |Hocuman pexnama

13 | ObseMHO-NpOCTpaHCTEEHHAA YCTAHOBKA

14 | OGbeMHo-nipocTpancTBEHHBIA 0OBEKT
{oTmenwHO cTOAMMI)

15 |OraensHo cTosmas peknama Ha narax

H IPYTHX MATKHX NONOTHHILAX

16 |Tlpoune reTinoesie o0BEKTE (MYCOPHEIE
KOHTeHHepbl, Tenehonnse Gyaxi 1 np.)

17 | Pexnama Ha OCTAHOBEAX TPAHCTIOPTA

18 |Pexnama Ha cTpoHTENBHON ceTre

1215 18 21 24 27 30 33 W6 B} L2 45 B 51

Mecay

Paic. 1. KonconnauposaiHie N0 OKPYTaM NOCTYTLICHHA

ot OHP «lllpT oTaensio cToRH®

MacTymneHR, Mnid gy,

5.s88BUEER8888838

0 3 6 9 1215 18 21 24 I7 30 33 35 25 42 45 44 51
Mecay

Puc. 2. KonconmnaMposasHkIe NOCTYTUICHI
8 Groper ot OHP

Tatinuya 2
Tunbl Hapy#kHoil perIaMbl

Hanmenopanne

Butpax

BriHOCHAS IINTOBAA KOHCTPYELHA (TeHaep)

HrdopmanmorHas KORCTPYKUNA NPEINPHATHA
H OpPraHH3alHH 1o uﬁcnyxu{n.auum HaceneHHA
Ha 30aHHH

Kpownwrreiin Ha 3naHAR
(nnomaneo onHoil cTopork Gonee | KB, M
H BhicoTOl Gonee 1,5 M)

Kponurreiin Ha 30aHHK

(MIomanso oaHOMH CTOPOHE! MeHee | KB. M
H BRIcOTOH Meree 1.5 M)

Kpormreiin Ha HecpeToROH onope

Kponmwreiin Ha cBeToBOi onope

Kprinuas yeranoska

WO D | = [T

Mapriza

[ ST e o g

68
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19 |Pernama Ha dnarax u Zp. MArKHX NONOTHHILAX
20 |Pexnama Ha quiarax W IpyrHxX MATEHX
NONCTHHIIAX HA 30AHHI,

MapkHiel (mnomansio Honee 2 KB. M)

21 |Pexnama Ha Uarax M Ipyrix MATKHX
NONOTHHIIAX HA 30aHHH,

MAapKH3bl (INOWANEI MeHee 2 KB, M)

22 | CraunoHapHas YCTaHOBKA HAll MpOETKEH JacTLio
23 | TpaucnapaHT-NepeTSHEa

24 | TymGa oTaensHo cToAWAL

25 |l Ha BpeMEHHOM OrpaXIcHHH

26 |lluT Ba orpakaoeHIE

27 |llluT oTaensHo crogmuii

28 | SnexTpoHHLIH IKPAH HA 3TAHNH

29 | SnexTpoHHLIH JXpaH Ha KpHILE

30 | DnexrponHbiH 3KPaH OTACIBHO CTOANLIH

B nponecce aHamM3a JAHHEIX M TIOHCKa pe-
IIEHHH 4acTe BO3HHEAST HeoOXOOHMOCTE B TI0-
CTPOEHHH 33aBHCHMOCTEH MERIY pasiHYHBIMH
MoKazarenaMy. YHeno TakMx mokasaTenci MoweT
BADBUPOBATECA B IUHPOKHX npenenax. Tabmuim
pPeNAUHOHHEDY Da3 JaHHEIX He VIORNETBOPAIOT Tpe-
OopanusaM o0beOHHEHMA, NPOCMOTPA M aHANH3A
uHbopMALHE ¢ TOYKH 3PEHHUS MHOKECTBEHHOCTH
uamepenuil. OnepaTHBHBIE MHOTOMEpHBI aHanH3
seinonuaoT OLAP (On-Line Analytical Processing) —
cHeTeMEl, npeanoxernsie arapom Kongom s 1993
rogy. Ocuosroe HasHadenne OLAP-rexuonorum co-
CTOHMT B TIOAZIEPAKE ITPOH3BOILHEIX 3aNpPOCOB aHa-
autakoe. Lens OLAP-anann3a — nposepka BO3HH-
KaloIHX THNoTe3. [IpHMep onepaTHBHOTO aHATH3A
CTPYKTYPBI IOCTYIUICHHI B MOCKOBCKHAI OHOIAET OT
OHP unnrocTpHpyer pHe. 3.

BusyansHBIH aHaIM3 IHarpaMM  pacceAHHs
NOMECAYHBIX NOCTYNIEeHHH, cOOpMHpPOBAHHBLIHA
OLAP-cucremoit ana 30-TH THIIOB pexiaMbl, [o-
3BOJISET AHAIHTHKY PaHKHPOBATh PEKIaMHEIE 00B-
eKTHl N0 YPOBHIO MX J0X0mHOCTH. Bnonne overnn-
HOM #ABNAETCA CNEAYIOUIAd MOCNEN0BATENLHOCTE
wectd OHP, ynopanoueHHEIX o yORIBAHHIO 3HAYH-
MBLIX CYMMApPHBIX NOCTYTUIEHHI 3a nepron ¢ 2008
no 2011 ron;
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0O 2 4 & 6 10 12 ' 16 8 20 22 M4 XN 2 0 B
Tien pesnanii

Puc. 3. Inarpamms paccesHns NOCTYNNEHERIT
B Gromset ot OHP

1) mur  oTdenbHO — CTOALIMI
6301,21481116 mun py6.;

1) TpaHcnapaHT-NepeTAKKA
1404,36650349 man pyb.;

3) racTeHHOE NaHHO MWIoWAnk0 Honee 2 KB, M
(10) —421,79276631 man py6.;

4) kpemHas ycraHoBxa (8) — 321,92105990
MIH py6.;

5) KpoHWTEHH Ha ceeToBOA onmope (7)
228,86775148 man py6;

6) Tymba  otaensHo
177,54042206 man pyb6.

[padmxn BpemeHHBIX pAJOE NOCTYILIEHMI
B MOCKOBCKHI GHOLKET OT 3THX THIOB PEKIaMbl
npejcTaBnenst B aorapudmMudeckom maciurade Ha
puc. 4. TMocTynienus ans MepeeIX Tpex THNOB (¢
Homepamu 27, 23 1 10 u3 tabmuuer 2) H3MepeHsl
no nesoii BepTHKansHOM wkane. OcTansHble — 00
npaBo LKane.

27 -

(23) =

crosmas  (24) -

I (TRoCT TSI, M 0.

I (MocTyrevesm, M pyo.}
bLubbbdbhlioanvweom-

Ty

03 6 9 121518 21 24 27 30 33 36 30 42 45 48 59
Mecay

Puc. 4, lMomecaunsie nocTymaenis ot OHP
C0 IHAYHMOIT JOXOIHOCTRIO
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I'mapnas 3anava aHanuTHra — 310 dopMUpoBa-
HHE [HI0Te3 HAa OCHOBE CBOMX 3HaHHH M oneiTa.
TuraGaittel 1 TepadaiiTel HAKOMIEHHBIX JAHHBIX CO-
Oep#aT IHAYUTEIbHEIH 00beM «CKPBITRIXY 3HAHMA,
KOTOpBIE 4Y€I0BEK HE B COCTOSHHH MCCASA0BATH
caMocToATensHO. CyLIECTBYeT BHICOKaA BEPOAT-
HOCTBb MPOITYCTHTE SHAYHMBIE FTHIIOTESEL.

Metononoruio 0OHApyKEHHS «CKPHITBIX» 3HA-
HHH B Gonemmx o0BEMax HaKOIUIEHHOH HHGOpMa-
UMH Ha3eiBaroT modeded panHex (Data Mining).
Data Mining — 370 anropHTMHYecKoe 0OHapyKeHHe
B MCXDIHBEIX JaHHBIX «CKPBITHIX® 3HAHHH, KOTOpEE
paHee He ObUIH H3BECTHEI, HETPHBHAILHEL, IPAKTH-
HECKH MONe3Hbl M JOCTYIHEI AN WHTEpPNpeTalHH
HEMOBEKOM.

PexyppeHTHBIE CTATHCTHRH
pana

PaccMoTpuM ofHY M3 3a7a4, pelaeMulx ¢ To-
MOLIBIO NOACHCTEMEI HHTEIUIEKTYANBHOTO aHAMH3a
naaeix CIITIP, a mMeHHO: 3ajady aHamH3a H MO-
nemuposanus HBP x(n), n=1,2,...,N B Buze
KOHCONHAHPOBAHHBIX NOMECAYHEIX NOCTYIUIeHHI B
Oromxer r. Mockssl or OHP. Tlpu dopmuposanun
IKOHOMETPHYECKOH MOJEIH YKA3AHHOIO BpeMeEH-
HOrMo paja HEﬂﬁXﬁ,I[HM{I YHHMTHIBATE OTHOCHTEMBHO
manelii obsem BeIDOpKH, conepsamteil N = 48 or-
CYETOB, ¥ HATHYHE AHOMANBLHEIX 3IHAYeHHI (CM.
puc. 2). Hanewnoii meronuueckoil ocHoBoil ana
PEIIEHNA YKalaHHOH BRIIE 3a7aYH ABIAETCA MpH-
MEHEeHHE peKyppeHTHOro crmasusaniAa HBP [3] ¢
MOMOUIE NPOUETYD NOKANTEHO BIBELIEHHON NonH-
HOMHANBHOH perpeccHu [4; 5]. B gacTHOCTH, Ana
oueHHBaHnd ocHOBHEIX cTatHeTHk HBP yao6ubmu,
Ha HAII B3I7IA], ABJAOTCA MOJE/H:

—anepHoi pobactHol perpeccun (Robust Lo-
cally Weighted Regression and Smoothing Scatter-
plots) [4];

— HAUMEHLLUIHX KBATPATOB, BIBEIISHHLIX «pac-
croaunemy» (Distance Weighted Least Squares —
DWLS) [5];

— IKCNOHEHUMANBHO B3BelleHHoi pobacTHoi
perpeccun (Exponential Weighted Regression —
EWR) [6]:

~ xomOunamma  momenei DWLS u EWR
(DEWR) [3].

B anroput™e pekyppeHTHOrO CIiIaKHBAHHA Ta-
paMeTpH4ecKHe MOIEIH HAYATLHOTO [ i=1 ] HOCTa-
tounsix (i=2,3,...) Tperaos y,( n—rt) ana or-
CHeTa OTHOCHTEIRHOID BPEMEHH T almpoECHMH-
PYIOT JIOKATBHO NOCTOAHHOI Fak"“f}“’{n‘}{ﬂu
muneiinoit y, (n-7)=cl!(r)+rcl!(r) mm xsan-
parmanoii y,(n-7)= e (z)+rel! (r)+ rzc‘;j{r)
sapucuMocTeio. OTHOCHTeNLHOe Bpems T Oyaem
BRIYHC/ATE 0 CXeMe NPOrHO3HPOBAHMA «BHEpED?,

EPEMEHHOTO

TR T
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T.e. T = n—{ 3neck ! — BpeMedHoil oTCUeT B npeae-
nax HMHTepBana criakupaus n-s, N+1=<t<n,
A8 KOTOPOro OUEHHBAKOT 3HAYEHHE HAYATILHOIO
WIH ocTarodHoro Tpenna, a 0,2<s, <0,8 - nona
HabmMoaeHHH, N0 KOTOPEIM BHIMOMHAKT CIIAKHEBA-
aue [4] na i-0ff uTepanmMu yaaneHus TpeHaoe [3].
B stoMm cnysae 0=r<s N-1 u Hawano orcuera
r=0 COOTBETCTBYIOT NpaBOil IpaHHLE f=n HH-
TepBana CrNakHMBAHHUA. AJLTEPHATHBHBIA BEIGOp
r=n—t—(sN- 1]/2 OTBEHAET «UEHTPHPOBAH-
HOH» OLEHKE HO4, MOCKONBKY B 3TOM CIy4ae
r[i(s:N—l} 2 A Hauano orcuera r=0 coor-
BETCTBYIOT CepeldHHe .r=n—( sI.N—l)/i HHTEpBa-
712 CIIAAHBAHHA.

B naneHeiimeM ans onpenenexsHoctd Oynem
paccMaTpHBaTh KBAIPATHHHYI0 AanmpoOKCHMALIHIO,
KoTopas, B GONBUIMHCTBE CIy4Yaes, NO3BONAET XO-
poIID OLEHHBATL TPEHIB!, & TAKKE HX TEMI H3Me-
HEHUS H KPHBH3HY, B 0CODEHHOCTH B OKPECTHOCTAX
JOKANBHBIX IECTPEMYMOB HCXOAHOMD M OCTATOYMHO-
T0 BpeMEHHBIX PAIOB,

Bexrop C,(7)={ ¢\’ (z }c‘,”(r},c{;}{r)] on-
THMATBHBIX KO3((HUIHEATOB NOTHHOMA HA {-Off
HTEpAlHH CIIAKHBAHHA BRIOHPAIOT H3 YCIIOBHA MH-
HHMYMA

Cj{r}]n —Argrtrll:n,{zuum{r _f w“}
~{r(n-1)} rf{n—f}} 0

B3BEIIEHHOTO KBa.npara TEK}"I.IJ_EI'D octatka [4; 5]

r(n)=r_(n) Fod =102 s

3necs J,=5,N; ,']'{r]l H w{'}'{ n—r}}
NoKanbHEI # pobacTHEIA Beca octatka [7]. He-
XOIHBIH BpeMeHHOH pan r,( #)=x( n) wHuumamm-
3UPYET ANTOPHTM PEKYPPEHTHOTO OLleHHBAHMA. Pa-
HHOHANLHBIMK KPHTEDHAMH 3aBepIIEHNA HTEPALIHil
ABNAIOTCA CXONMMOCTS CpejHell 3HEPTHH TEKYIIHX
TPEH/IOB K HYJICBOMY YPOBHIO

>l {r(m)} 52 (n)

]

e = <g,i=1,3,..

NS ()

HIH HEZHAYHTENBHOEC HIMCHEHHE CpﬂﬂHﬂﬁ FHEPIHH
OCTATOYHEIX TPEHIOE 38 OIHY HTEPaLHIO

Ie,,,—e,|££,,:‘=2,3,....

rme £, >0 u £,>0 - pLOpaHHEIE NOAB3OBaTE-
JeM NOCTATOYHO Mankle YPOBHH 3HAYHMOCTH KpH-
Tepues. KpuTepuii oxoHuanus urepaumid i</
CTpaxyeT HeynayHslii BeIOOp aomyckoB. PHHANL-
HbIE MOJIE/IH OCTATOYHOrO PAJA H TPEH1a PACCYHTHI-
BAIOT MO hopmMynam

Mamauamwmmoaampoaaﬂue 6 IKOHOMUKE U ynpaeienuu

r(n)=r,(n), y(n)=x(n)-r(n)

rae /<], — HOMep 3aKIOYHTENLHOMH H'I‘Epa].];HH
TlokamsHErii Bec wi'! (7~ j) Texymero ocrarka
r,(n-j) obparso nponopuHonaneH BpeMeHHO-
MY HHTEPBANy MEKIy OTCUETaAMH T M j OTHOCH-
TensHOro BpeMenH. [To3ToMy 3HaYMMEIl BRIl B
onenky napamerpoe C,(7) nmomMHOMHaNBHOMH pe-
rpeccun y,(#—r) BHOCAT AHIL Te HaGmoneHHA
r.y(n—Jj), ons xoTophix oTcueTl j GAM3KH K MO-

MEHTY BpEMEHH T Mo Kputepmio seca w," (7~ j).
C s71oif ToukM 3penns macwtab s, BecoBoi
thysxumm ynobHO HHTEPNPETHPOBATE KAK NapameTp
CIIAXKHBAHMA NaHHBIX. BerucamTenbHbIe IKCNEpH-
MEHTEl NOKA34NH, 4TO Ans obecnedeHHA ORICTpOH
CXOMHMOCTH POLEIYPHl PEKYPPEHTHOIO OLeHHBA-
HHS B COOTBETCTBHM C YKA3aHHBIMH BBIIIE KpHTe-
PHAMH TEKYIHii MacmTal s, palHOHATEHO YBETH-
YMBATh 110 MEPE YBEIMYEHHA HOMEPA HTEPalHH, T.€.

£i3 +$s,s,,1 <8
S a =8

max

5=

7 8, 1 T S )

Jlokansusiii Bec B Mozenn Lowess w'[”[r)-
=Ker{(7)/ s,} / onpeaensercs BHIOOPOM MO-
JIOKHTETBHON | ueTHOI un anpa Ker(u),
3aJlaHHOMN Ha CTaHAapTHOM HHTepBane [—-1: 1] # HH-
Terpupyemoil ¢ eIuHANeH jKer[ u)du=1. Moze-
M Haubonee MOMYIAPHBIX AAEp NpEACTAaBIEHb B
smonorpaduu [8, c. 140]. B yacthocrn, Knesenana

(Cleveland) pexkoMenayeT DpPHMEHATE TPHAKIE
kybHueckoe sapo [4]

Tﬂ'[l—|u /31 |lu|<1

|u|}l

Ker(u)

Hauanenmit macmrab sapa s, auﬁupamr ¢ no-
MOLIBIO MPOLEIYPE CKOMB3AMEH nposepky [8].
Jlokanwueiit Bec 8 Mogenn DWLS ynobuo, na
Hal B3rA1, Butumuan. ¢ noMoumsio Gopmyns
wil(7)=s5, N/{ v(s,)r* +5,N |, e v(s) - cxo-
pocTh yOBIBAHHA BECA B BUIE MOMHHOMA, CTENEHB
H K03 HIHENTE KOTOPOrO BEIGHPAIOT IMNHpHYE-
ckM. B HammMx BHIMHCIHTENRHBIX 3KCIEPHMEHTAX
BRIOpaH NONHHOM MNATOH CTENeHH CchemyHollero
BHIA
v( s) =3,9301-33,96215+122,17925° -

-221,3187s% +198,74535* —70,31255° .

Ipadmk 5TOro noOAHHOMA MpEICTABAEH Ha
puc. 5. B monemus DWLS, kak uisecTHo, OTCYTCTRY-
€T MeXaHH3M polacTHOro B3IBENIMBAHWA OCTATKOB.
[Mostomy Bce Beca wt,]'{ ‘.(n-j}}‘ i=12.....7
NONarawT paBHLIMH eIHHHLIE.

B amropurMax, peanusyiommx Monenn Lowess
u DEWR, npeaycMoTpeH J0NONHHTENBHLIH (BHYT-

—_———— e ——

e NS TR e S
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Puc. 5. 3aBHCHMOCTE CROPOCTH
YOBRIBAHHA NOKANEHOTD BECA
OT napaMeTpa cruakieanus smonems DWLS

peHHHi) uuKn pobacTHoro onexusanna. [Ina Gpuk-
CHPOBAaHHOH HTEpaliH | BHEIIHEro LHKIa J0Kalb-
HOTO B3BELIMBAHHA BEC OCTATKOB W, [ ri(n-j ]}
Ha NEepBOi HTepalHH podacTHOIO CIMAKHBAHHA M0-
NaraloT paBHBIM eIMHHLE, MOCKOMBLKY OTCYTCTBYET
nadopmanns o6 octatke r,(n—j). Ha nocreny-
HOIHX HTepauHax sec oOpaTHO MPONOPUHOHANEH
ocTaTky. Takas 3aBHCHMOCTb NO3BOJIAET HCKIIOYHTE
BIAHAHNE aHOMAILHBIX 3HAYEHHUIH BPEMEHHOIO paia
Ha I'EapaMEpri C. { %snomnuuamnnﬁ perpec-
cun y,(n-17) [6, '7]. Bakno Taioke OTMETHTS, 41O
Ha BTOPOil 1 nﬂcnenymmﬂx HTepaumnax pofacTHoro
OLEHHEAHHA PEaTH3YIOT NPOUEeIYPY CKOMBIALETD
KOHTPOJIA, T.€. H3 CYMMEl KBaJPaTOB OCTATHOE B BEl-
paxenun (1) ana nenepoii (yHKIMH HCERMIOHAIOT
orcyer j=r1. CrnakHpaHHe NMPOJOMKANOT 10 Tex
nop, noka podacTHele Beca He CTabHIH3HPYOTCA.
Ha npaxTike nponece cxoIuMOCTH OrPaHHYHBAOT
JIBYMA-TPEMSA HTEpalHAMH.

B mopenu Lowess Khnepenann pexoMeHIyeT
NPHMEHATs pobacTHoe B3IBEIIHBAHHE OCTaTKOR,
npeanoxenHoe Xybepom (Huber). Becosas (yHk-
unA Xybepa HMeeT BHA

2{::' il |rln|:u—j}1}R
wi n—'
! { =g } 2R1 n= _;}l R?, [r[n—-;”:}ﬂ

rne R, =1345RMS,; RMS, - pobactHas mepa
macmtaba ocrarousoro HBP wa i-oif Hrepaumu
JIOKANMBEHO B3BELISHHOTD CIIAKHBAHHA. B RavecTee
TAKOi MepE! PALHOHANEHO PHMEHATEH a0COMOTHOE
MeanaHHoe oTKIoHeHHe [9]. Pasnuynsle BapHaHTH
BeIGOpa poOacTHEIX BECOBHIX dyHKIMII mpencTas-
nensl B pabotax [6; 7].

B xomOunupopaunoil momenw DEWR onri-
MaJIbHBIE NapaMeTphl MOTHHOMHAIBHOM perpeccin

i

£ i =i

BBIOHPAIOT M3 YCNOBHA MHHHMYMa (yHKUMH mO-
Tepk [3]

B f 41
L [r}l o = Arg min {G’,'J"H*A] [T)E“’[L”_"

(=] J=t
TP R

stece Wl 1, (n-7)}=expf - 77 (n- 1)
/[Eaf(n—j])} — poBacTHaa Becopas (yHKUHA

JLIA. Memankuna [6]; -::rf{u- Jj) — 3KcnoHeHuw-
anLHO B3BeweHHas (OB) ouenka aucnepcHn ocra-
Toyroro HBP r,{ n— jg Ha TEKYLIEM BpeMeHHOM
HHTepBane crakusanug 0< j<s N-1; 120 -
napaMeTp ycroiiuusoctH 3B-perpeccun K aHo-
MANBHBIM 3HAMSHHAM JAHHBIN.

Pemenne a3anav KBaJAPaTHYHOH ONTHMH3IALHH
(1) 1 (3) NpHEOANT K CHCTEMaM JTHHEHHBIX H He-
NTHHEHHBIX YypaBHeHWi, cooteercTBenHo [3]. Ka-
HOHHYECKHIl BHI 3THX CHCTEM MO3BOJAET pEILATh
HX MeTOIOM TOCNeIoBaTebHBIY Npubmkennid. B
KauecTBe HAYaNbHBIX OUEHOK J1A TPeHAa W JAuc-
nepcHd HexoaHoro W ocrarounsix HBP sribuparor
CTAHOAPTHLIE OLIEHKH, MOIYYEHHEIE C MNOMOLIBIO

NpoLenypsl NMPOCTON CKONB3ALIEH cpeaHei
o,

y.{n)=;§—-2r,-.tn—f}.

.r-tr

r.r} = —Zr [ n-— _,F
J"-IJ'
Basnbiv  sTanoM  GOpMHPOBAHHA  OLEHOK
ocHOBHEIX cTaTtHcTHE HBEP apnaerca obocHoBanne
BeI0Opa napaMeTpoB NOKANLHO BIBELIEHHOH nomu-
HOMHANBHOH perpeccHy,

Li=1,2,...1.

Boifop napamMeTpoB M0KAILHO B3IBEMIEHHOI
NOJAHHOMHAILHOI perpeccun

Kax YOOMHHANOCH BRIIIE, HAYATBHOE 3HAYEHHE
napameTpa CrilaxKHMBaHMA §, o0BMHO BHIOMpaOT C
nOMOLBH HYHKITHH ckonb3awel npoeepkx (Cross-
Validation). AnsTepHaTMBHLIT KpuTepHil onTH-
MAILHOCTH NapaMeTpa §,, PeATHIYIOIUHH HOew
perynapusaliy MOAENH NOKANEHO BIBEMIEHHOH No-
IMHOMHATLHOH PErpeccHH, OCHOBAH HA BBEICHHH
mTpata 3a ee cnoxHocTh, B wacTHoCcTH, paumo-
HAITLHOMH, HA HAWl B3ITIAM, ABNAETCA UeneBas QyHK-
oHA

5t = Argmin(DRF);

DRF =DR+yDF , (@)
rae

DR = ﬁirz ( n}; DF =Fi—2i( ﬂ.ly{ n}}z;

]
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¥ = 0 — Bec wrpada 33 KpuBH3HY QHBANBHONO
TpeHaa

ﬁ,:y[n]='p{n}—Zy{n—l}+y(H—2},

n=34...N.

YMECTHO OTMETHTH, 4TO ueneBas dyHKuMA (4)
AHATIOrHYHA KPHTEPHIO ONTHMANBLHOCTH UH(poBO-
ro gmnerpa Xoapuka — [peckotrra [3]. Kpome Toro,
womnoneATy DF 8 swipaskennn (4) ynoGuo uatep-
NpPeTHPOBATL KAK AHCMEPCHIO OMMOKM NporHo-
3a B cpeaneM. JeficTBUTeNsHO, BTOPYI0 PA3HOCTL
A’y(n) duBaTBHOrO TPEHAA MOKHO NPENCTABHTH

E BHIE OWHOKH
8y(n)=8(n)=()=3,(n-1)

HAWBHOTO JOKANEHO THHEHHOTO Nparao3a

Fi(n=1)=y(n-1)+5,(n-1)

Tpenna Ha omMH mar Bpemend. 3neck &,(n-1)=
=y(n=1)-y(n-2) - Texyumii Temn wusmere-
HHA Tperna. Maevie cnosaMu, cMeicn kpaTeprs (4)
COCTOMT B BHIGOpE ONTHMANIBHOTO 3HAYEHHA Mapa-
METpa §, MOJIEeNH JIOKANBHO B3BEIICHHOH NOJIHHO-
MHATEHOH perpecciun, obecnednBaloIIero pasyM-
HBI KOMOpoMuce Mexay aucnepereii DR ommbrn
r( n) anmpokcumaumn nanusx u aucnepeneii DF
omnbkn &( n) NokanbHO AHHEHHOro MPOTHO3a B
CpeaHEM.

19000
18000
17000 —

16000

15000 - s -20
0.5 0.20 0.25 030 035 04D (45 050 055 060 0.65

Puc. 6. 3aBHcHMOCTE eneroil dyHKLNH
OT NapamMeTpa CIIakHBaHHA Mogenn Lowess:
1 = mucnepens owHOKE ANMPOKCHMALIMH TAHHEIX;
2 - gncnepens OMHGKR TOKATEHO THHCHHOMD NpOrHosa
Tpenaa; 3 — uenesad doHkmms ang y = 10;
4 = penepas GyHELHA 108 ¥ = 50

Puc. 6 ¥ 7 MIMIOCTPHPYIOT 3aBHCHMOCTH LieNe-
BoH QyHEIMK (4) OT HaYaNbLHOTO 3HAYEHHMA §, Na-
paMeTpa CITMaKHBAHHA B PEKYPPEHTHOH npouenype
OLICHKH TPEHIa KOHCOMHIHPOBAHHEIX IOCTYILIEHHH
B MockoBCKHH Gromxet or OHP (M. puc. 2) s mo-
neneii Lowess ¥ DWLS. Ilenesas dyHxuma, niaMe-

ﬂﬁime:‘manmqecme Mﬂd&!:rupoemme 8 31 amuauwﬁe U ynpasnenuu

4000 -2
l.'!15ﬂ_2ﬂl155 030 D38 ‘.'H'U 045 050 055 060 065
]

Puc. 7. 3aencemocTs nenesoi dyxKumm
OT NapaMeTpa CraxyBaHug Monenn DWLS:
1 = ancnepens OMMOEH ANMPOKCHMALTHN JAHHEY;
2 = nueniepeua CIIBOKH JOKATEHO THHEAHOMD NPOTHOZA
TPeHAn; 3 — nenepas GyHkmHA ans ¥ = 100

peHHasa B MaciuTabe NeBoH BEPTHKATHHOMN MIKAMEL,
COOTBETCTBYET Pa3IMYHbLIM 3Ha4eHHAM wrpada y 3a
owMBKy nporHosa.

B mogenn Lowess BLINONHAIHCE TPH HTEPALIHH
pobactHoro B3pemmeaHua. Ilapamerpn npasmna
(2) ynpaBneHMs NOKANbLHBEIM BIBELIMBAHHEM s
VKa3aHHEIX MOJenell CraaxHBaHus CBEIeHbl B Tab-
munsl 3 1 4. Yetsepthiii # naTwil cronbusr Tabnun
COOEPAAT 3HaYEHHA CPEJ_T,HEI-& IHEPrHH HaYalbHOTO
H (PHHATTLHOTO OCTATOYHBIX TPEHJOB.

Ha puc. 8 npeacTaBneHsl OUESHKH TPEHOOB
KOHCONMIHPOBAHHEIX TOCTYIUNIEHHH B Omom&eT
r. Mockesl ot OHP, nomyueRHEIE ¢ TIOMOIIBIO MO-
neneii Lowess u DWLS c napamerpamu 5, =0,4 u
5, =0,25, cooTReTCTEEHHD.

Tatmiya 3

IapaMeTphl yIpaBJeHus peKyppeHTHbIM
criakuBanneM B Mogenn Lowess 1s oueHku

Tpenaa

s, s | ! e, €,

0,2 0.6 10 26,184581 0,038549
0,25 | 0,65 | 13 25,781354 0,062346

03 0,7 15 25,887734 0,079519
035 | 0,75 | 10 25,694735 0,086252

0,4 0,8 17 25,185234 0.111986
0,425 | 0,8 11 25,066667 0,125209
045 | 08 14 24,984593 0,123597

0,5 0,8 14 24749617 0,131539
055 | 028 14 24,716589 0,144613

0,6 0.8 10 24,722549 0,161205
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TabGnuya 4
IMapameTpel YnpaBieHHs PeKYPPeRTHRIM
craasKHBaHueM B Mogenn DWLS
A9 OUEHKH TpeHaa

5, o I e, €
0,2 06 | 20 27.857751 0,004018
025 ) 065 20 27867429 0,004717
0,3 0,7 | 20 27881724 0,005683
035 ]| 0,75 | 20 27.890537 0,006215
0.4 0.8 | 20 27,806649 0,004679
045 | 08 | 20 27902536 0,003619
0,5 08 | 20 27.909339 0,002367
055 | 08 | 20 27917260 0001814
06 | 0,8 [ 20 27924725 0002382

, My,

sns§§§§§§§§§§§§§§§§§§§§§

o2 B 2 12 18 13"132?3!333&3&!244!51 I
Mecay

Puc. 8, @HHATLHBIE TPEHIb
IUA PATTHYHELY MOASTEH crmasHBIHna:
| - KOHCOMMINPOBIHHEE DOCTYTUTEHRA B Giomxet or OHP;
2 - mopens Lowess; 3 — monens DWLS;
4 - pofacTHeie Beca Xybepa

Ou4eBHIOHO, YTO SKCNEPTHBIC OXHAAHMA TEH-
JIeHUHH Pa3sBHTHS MOCKOBCKOIO pPhIHKA Hapy#HOil
pernaMel NIOX0 COMMACYIOTCA ¢ Ppe3ylnbTaTaMH,
thopmupyeMeIMH Mofenkio Lowess, Takoil pesyne-
Tar 00YCNOBNEH BECHMa MANLIMH BEIHYHHAMH PO-
OacTHeIX Becop XyDepa, H3MepeHHBIX Ha pHC. 8 no
nﬁannﬁ BEPTHRANBHON wkane, aaa 36-ro, 42-ro #
47-ro orcyeros HBP. Hubimip cnosamu, Bec mrpa-
tha 3a ommbky nportosa B cpegnem 10<y <50
JaeT HeCKOALKO 3aHHAKEHHOE ONTHMANBHOE 3Haye-
Hue 5, =0,4 napamerpa CrIaKHBAHMA JUTA MOJEH
Lowess.

JlocTatouHo XOpOMIO COMMIACOBAHHBIE OLIEHKH
duuamsHOro TpeHaa obecneyusaer BhIOOp Beca
mrpaa ¥ =100 ana mozenu Lowess u onTHMaNb-
Hoe 3HauenHe s, =0,425. 3aBucHmocTs LeneBoil
dyuximy (4) or napameTpa CrIaXHMBaHHA §, LIS
ITONO CAy9as AeMOHCTPHPYET pHe, 9,

e iy

18000 |-

14000 +
G175 Q225 0279 0325 0375 0425 0475 0535 0875 0628

Puc. 9. 3asucimocTs nenesoll yHEIHR
OT NapaMeTpa CIIakHBaHKA Monens Lowess oy = 100

OueHkH TPeHI0B, COOTBETCTBYIONINE YKA3AHHO-
MY BbilUE BEIDOPY NapaMeTpoB MOAENEH CriakHBa-
uua Lowess 1 DWLS, npencrasnens: Ha puc. 10.
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Puc. 10. OnTrMansHeie OLeHER TpeRIa
LA PALTHYHEIX MOJenell CrIKHBANHA:

| — KEOHCOMMAHpOBAHHEE NOCTYINeHHA B GogxeT or OHP;
2 — mogens Lowess; 3 = mogens DWLS;

4 — pofacThile peca XyGepa

PexyppenTHhIe podacTHBIE OLIEHKH TPeHIa

Hapamy ¢ monensio Lowess Ha npaxTuke mm-
POKOE pacrpocTpaneHne nomyunna moneas EWR —
IKCTMIOHEHUMANBHO B3IBEWEHHOH pobacTHoH pe-
rpeccud JIJI. Memanxkusa. Ee npemmymectsa
00YyCIOBIEHE!, MPEXAe BCEro, THOKHM MEXaHH3IMOM
ynpaenesHa poGacTHBEIM B3BEIIMBAHHEM H BBICO-
KHM NPOTHO3HEIM NOTEHLHANOM [6].

AHalM3 3aBHCHMOCTH uenesol yHKuHH (4)
OT napaMeTpa A YCTONYMBOCTH CTATHCTHE K aHo-
sanbHeiM 3Hauennam HBP noxasmsaet (puc. 11),
YTO B LIMPOKOM AHanazoHe penauuun 10 < y <1600
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Puc. 11. askcumocts uenesoi dyHKuRR
OT napameTpa 4 yeroiampocTn Monen EWR:
1 = gucneponA OmWMOKH aNNPOKCHMALNN JAHHEIX;
2 - mucnepcna omHGKN NOKANEHO NHHEHHOMD NporHesa
TpeHIa

wrrpad DRF(X) npakTHYecKM He OTIMM3aeTCa OT
snauenuii mucnepcun DR(A) ocratousoro pana.
[loaroMy ana BpeMeHHOTO pAJAa KOHCONHIMPOBAH-
HBIX MOCTYIUVIEHHI B MOCKOBCKHI Oromxer or OHP
HpeinoYTHTENLHEIM ABngeTcy emuuamuna A =0,1.

Iponecc crabummsammn  po0acTHEIX BECOB
wh!{ r,(n)}, 1Sn< N no xpurepuo paccronnna
B N-meprOM npocTpancTee ERkmina ans sToro cuy-
4ad WILTHCTPHpYeT pre. 12,

BEICOKHH NOTEHIMAN MOOEIH IKCIOHEHIIHANL-
HO B3BelleHHOH pobacTHOM perpeccHy 114 NPorHo-
supoeanns Tpensa HBP aemoncrpupyer pue. 13. B
3ABHCHMOCTH OT BHIDOpa 3Ha4YeHHs A TeMIl H3Me-
HEHMA TPEHIa 3a OIMH IIar BpeMeHH H podacTHule
Beca, H3MepeHHsle B MaclTabe npasoi BepTHKANL-
HOI MIKANE!, BAPLHPYIOTCA B IIHPOKHX IHAMA30HAX
JUIA MIpaBoif rpaHHLIbl CErMEHTA JaHHBIX.
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Puc. 12. CxonumocTs npoueaypsl pofacTHom
e3pemmparua Mmogenn EWR anan 2 =101
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Puc. 13, OuenxH Tperaa o8 Moacas crmaxusaans EWER:
| — ROHCOMMANPORAHHEE NOCTYMSHR B GromweT o1 OHP;
2 —tpenn mns 4 =0,1; 3 — Tpenn ona 4 =0,25;
4-—tpenaana i=0,5

Husmn cnoeamu, monens EWR obecneunsaer
BO3MOKHOCTE YIPABIEHHA PE3VILTATAMH ITPOTHO3A
B CPEAHEM C NMOMONIBIO ANANTALHH apaMerpa A mo
Mepe NOCTYNNEHHA HOBBIX JaHHLIX. OuesHano, 410
KOMOHHALAA NOKANEHOTO W pobacTHOro B3BEIIHBA-
HH#A, peamsoBanHad B mogenn DEWR [3], i coor-
BETCTBEHHO ajanTauHs 1o napamMeTpam s, # A Mo-
MET YCHIHBATE YKA32HHOE BIILE CBOHCTEQ.
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Pue. 14, 3asucimvocTs nenesofl dyHKLMY
OT mapameTpa croaxueanns monenn DEWR:
1 — nucnepcus CIUHGKH ANNPOKCHMALIHH JaHHEIX;
2 — auenepeHy oMok NTOKATEHO THHEAHOM NPOrHOa

Tperaa; 3 — ueneean dymkmma ans y = 50;
4 — uenesas qynxuns ona = 100

Paumnonansreiii Bsi00p napaMeTpos §, H A KoM-
OMHHPOBAHHOI MOJIE/H CITIAKHBAHHA N0 KPHTEPHIO
(4) ofocHOBBIBAET 3aBHCHMOCTH, TPEICTABNEHHEIE
Ha prc. 14, CooTBeTCTBYIOMIME OUEHKH TPEHIA KOH-
CONHIHPOBAHHLIX NocTynnenuii 8 Owomxer . Mo-
ckebl 0T OHP wimoctpupyer puc. 15,

1100
1050 +
1000 +

POOoD— -
(=l e - L1 0 ]

NSNS NS

MocTynnese, WK pyS.
5.8 3EUREBAERERHARES
I
blslatatatsists it L bbb G EE

5 00 O e B3 O O s 3 00 0 B
Potinctiaie noca

o B § 2IBEBBAMDT
Mecsy

30 33 36 3% 42 45 48 51

Pue. 15, Ouengn Tpenna ans monens DEWR
C napaMeTposM crnaxueanng 5, = 0,35
| = KOHCONNINPOBAHHEE NOCTYINCHRA B GromseT or OHP;
2 —7tpera anad =0,1; 3 - tpera aan A = 0,25;
4 —Tpena ana 4 =10,5

Ham Beifop KBa3HONTHMANBHEIX NapaMeTpoB
monemn DEWR cocrout B cneayromenm: s, =0,35
# A=0,1. B 3Tom cnyuae pesyisTaTsl MOIETHPOBa-
HHA XOPOIIO COIMACYIOTCH C 3KCIIEPTHEIMH OMKHIA-
HHAMM TEMIId H3MEHEHHA TPEHA NS MOCKOBCKOTO
phIHKa HapyxHoil pexnambl. bBonee Toro, oueHku
ocraroudoro HBP r(n), 1 = n = N (puc. 16) ana
€ro MpaBOT0 CEerMEeHTd TPAKTHYECKH HEe 3ABHCAT

ameMamuyeckoe Modenposar

:|.r__l..-...u.1u ._qm__dﬂp e T Y Y S P Y o P M T

oT Buflopa TIapamMeTpa YCTOHYMBOCTH CTaTHCTHK
K aHOMaJIbHLIM 3HAYEHHAM B JHANA30HE 3HAYCHHMI
0,1=4<0,5.

Crctarousmi HEP, urm pyd

bisse saa8usE5858880
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Pre. 16, Ouerkyd octarosnoro HBP ans monenn DEWER
€ NAPAMETPOM CIARHBARNA 5, = 0,35
1-A=01;2-4A=0253-4i=0,5

PexyppenTtHble pobacTHhIe OLUEHKH Boja-
THIABHOCTH

Macwrab JaHHBIX palHOHANEHO OLEHHEBATE C
TIOMOLLBIO AITOPHTMA PEKYPPEHTHOIO CITIAKHBAHUA
keazpara ocrarousoro HBP r(n) [3]. B a1oii npone-
aype HauansHyio (i = 1) u ocTaTounsle { i=2,3,... ]
MepBI BonaTuabHocTH v, ( n1) ynoGHo annpokcHmu-
POBaTh CHEIYIOIHMH JIOKANEHEIMH PETPecCHOH-
HEIMH MOJICTAMH: V] () - nocrosn-

1 (n— r}-gn
Hoit; vi(n-1)= m{r}+rg (r ) ~ nuuefinoil;

vf( H-T]IEL”[ ]+ rg r)+r g5 { ] — KBaapa-
TH4YHOIL. 3peck 0 =7 =/, —1 — oTHOCHTENBHOE Bpe-
M#, BEIMHCIIEHHOE 110 CXEME NPOrHO3HPOBAHHA «BIEe-
pen». B nansHeiimem ans onpegeneHHocTH Dymem
paccMaTpHBaTh mpa‘rmn:m anmpoKCHMAaIHIO.

BexTop G,.{r}:{ U (r),g\" (), g8 ( )} on-
THMAABHBIX m:«bq:-:mneman nnnuum.{a Ha i-o#
UTEPALHH CINAKHBAHMA BRIOHPAIOT U3 YCIOBHA MU-
HHMYMa

Gf{r}|m = Arg min {Zw{ We—j)wh) =

&(r)
(R (n-7)}R (n-;)}

B3BCIIEHHOIO KBaJpaTa OCTaTKa
R(n)=u_(n)-v}(n),i=1,2,....

3necs wi'(7) u wi'{ R?(n-7)} - noxans-
HBlii B pobacTHbl Beca. Ksaapar octatounoro HBP
u(n) = rin) MHAUHATAIMPYET AITOPHTM PEKyp-
penrdoro ouenusanud. Ha kawnoil wrepauun no-
KAMLHOTO CINAMHBAHMA BBINOMHAKT HOPMHDPOBKY
—u,_1{n)’f’vf[n}, yTo obecneuBaeT CXo-
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AMMOCTE TeKyllell Mephl BonariabHocTH V| ( n),
1 <n <N K eIHHHYHOMY YPOBHIO B MeTpure Ee-
kapna. CoOTBETCTBEHHO CTAHAApPTHHIE KPHTEPHH
3aBepuleHHs mpaunfi HMEIOT BUI:

i
Z DRI i (m)-1)
E = <6,
NI { R (n))
(o]
i=1,2, (3)
HITH |E. -E, |{§q, =323,.
rme §,>0u 4,>0 - mﬁpaﬂnue NONE30BaTENEM
NOCTaTOYHO MAanble YPOBHH 3HAYHMOCTH KpHTe-
pues. B ominune oT MonenH TpeHna, PHHANLHYIO
OLeHKY mepsl BonatHinsHocTH HBP paccunteiBator
Mo MYTETHIIHEATABHON dopayne

v(n)= gvf[n).

OueBHAHO, YTO LEHTPHPOBAHHAA H HOPMHPO-
BaHHAA CTPYKTYPHBIE KOMIOHEHThI

z(n)=r(n)/v(n)

npeacraender coboil BpeMeHHOl psaa, cTauMoHAap-
HBIH MO KPHTEPHAM TPEHIIA M BONATHALHOCTH.

OnTHManbHOE HavaabHOE 3HAYEHHE MapaMeTpa
CITIAKHBAHHA §, B PACCMOTPEHHOH Bhille peKyp-
PeHTHOH npouenype oueHkd sonatunsHoct HBP
Oynem BhIOMpaTe B COOTBETCTBHHM C KPHTEPHEM
perynapusaiHy, asnanorudaeiM (4), KoMnonenTtsl
wrpada DRF 3a cnoKHOCTE JOKATBHO BIBEIICHHOI
NOTHHOMHANLHOH PErPECCHH B 3TOM CITy4ae npHob-
peTaoT mm

DR =— Zz ]; DF=aN—]£i(ﬁ=v[ n])l,

n-i = & gm3
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Puc. 17. 3aBHCHMOCTH KOMIOHEHTOB WITpafa
OT DEpaMeTPa CraasHBanng moneny Lowess:
1 = mucnepeHa ownbEH ANNPOKCHMALNH KBANPATA
octatounore HBP; 2 — aucnepcus owmBkd JOKAILHO
TMHREHHOTO MPOTHO3E MEPE BONATHILHOCTH

2 = ——
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Pue, 18, 3asncimoctyt wrpada oT mapaMeTpa CrasRHBIHIA
B Mofenn Lowess 108 OUSHEH MepEl BOTATIABHOCTIL
l-y=10;2-y=50; 3 —vy=100

JaBHCHMOCTH 3THX COCTABIISIOUIMX M LeneBoii
dYHKIIHH OT NapaMeTpa CIIAKHBAHKA §, JUIS MOZIe-
au Lowess npeacrasnens! Ha puc. 17 u 18, coor-
BETCTBEHHO.

llitpa DRF na puc. 18 nna 3sHavenns seca y =
10 u3mepen no nepoi BEPTHKANLHOMN MIKane, a ans
pecos 7= 50 u 100 — no npasoil mikane. B BerqucH-
TETbHOM JKCNEPHMEHTE BLITIONHANHCE TPH HTEpa-
uuH pobacTHoro Biseunisadna Xybepa. [Tapamerps
npaenna (2) ynpaeneHHA TOKATEHEIM CITIAKHEAHH-
€M CBeleHb! B Tabmuuy 5.

Tatimuya 5

IMapamerphl YNpaBJdeHHa peKyYpPPeHTHLIM

craakHBaHHeM B Mogenn Lowess
7S OLEHKH BOJATHILHOCTH

s | 8w |1 E, E,

0,2 0,6 10 | 1367.6288 0,000953
0,235 0,635 13 | 1377,9393 0,000512
0,3 0,7 15 | 1377,4365 0,000570
0,35 0,95 | 10 | 1387,0383 0.000388
04 0,8 8 1375,1016 0,000521
0,45 0,8 22 | 1373,9722 0,001165
0.5 0,8 23 1370,7831 0,001605
0,55 0.8 20 | 1351.,5053 0,001988
0,6 0.8 20 | 13235300 0,002489

Yerseprslii ¥ naThii cronbubl TabmHub! conep-
AT SHAUCHNs KDUTEPUS (5) nna nauansuoi v; ( n)
H duHansHOMH v; ( n) ocTaTouHoH Mephl BONATHITS-
Hoct. [lpomecc CXoAMMOCTH OCTaTOYHEIX Mep
ponaransHocTH V) (1), 1<n< N Kk eaunmusOMy
YPOBHIO B MeTpHKe EBxmizna no uTepauuam i aaro-
PHTMa PEKYPPEHTHOTO CITIAKHBAHIA IeMOHCTPHDY-
et puc. 19. Hanbonsiwee abeconorHoe OTKIOHEHHE
dunansuoro HBP v} (#),1<n<N or exuHHuL He
npessimaer senuyud 0,007182 u 0,029608 nns 3na-
yeHnit mapaMerpa crnaxupanua 5, = 0,35 n 0,55.

S S
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a)s, =0,55
Pac. 19. CxoanmMocTh OCTATOMHEIX MED BONATHARHOCTH
K SIHHHYHOMY YPORHIO!

1=v3(n)i2=v(n);3-v3(n);4-vi(n)

DuHanbHble OLEHKH MEpbl BOMATHILHOCTH
v(n), 1Sn<N KOHCOMHIMPOBAHHBIX MOCTYILIe-
HHil B MockoBcKkHH Doker or OHP nns yrkazanHbIX
BHIIIE MAPAMETPOB MOJENH criuaxusaHua Lowess
npeacrasneHsl Ha puc. 20. Pobacraeie Beca XyGepa
H3MEpeHsl 1O npaeoii BepTHKansHOH wmwkaze. Co-
OTBETCTBYIOLIHE OLEHKH LEHTPHPOBAHHOIO M HOP-
MHPOBAHHOTO BpeMeHHBIX psos z(n ), 1Sn<N
HILTHOCTPHpYeT pHc. 21, Bonee npeanodTHTENEHEIM,
Ha Hal B3rnAj, senAerca seibop s, =0,425 n 0,35
NMpH aHaIH3e TPeHa H MacmTada JaHHBIX.

AnsrepratueHele DEWR-oueHkn mepsl Bona-
THIBHOCTH KOHCONHMINPOBAHHEIX MOCTYTIEHHHA B
Gromxer . Mockssl or OHP nemoncTpupyer puc. 22.
B BLIYHCIHTENBHOM 3KCTIEPHMEHTE BHIMOAHANOCH
PEKYPPEHTHOE CIIAKHBAHHE KBAIpATa LEHTPHPO-
Bausoro pama r(n), 1<n< N, nonyuensoro ¢ no-
momeio Mogenn DEWR ¢ napamerpamn 5, =0,35
n A=0,1 (puc. 16). [IpeaAnoyTHTENBHEIMH, MO Ha-
WEMY MHEHHIO, ABIAKTCA CIEOYIOUIHE napame-
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Pue. 20, Mephl BORaTHABHOCTH
NPH CIAEKHBAHKH ¢ NOMOLLI Moaean Lowess:
I —r(n) ana s, = 0,425; 2 - v{n) and 5, = 0,35;
3 —v(n) ans 5, =0,55

- : —
@ 3 8 & 1215 18 21 24 IT 30 33 36 30 4T 45 48 B
Mecay

Puc. 21, OueHkH UeHTPHPOBIHHOTO H HOPMHPOBARHEIX PATOE
NpH CIAKHBAHAN ¢ NOMOUILIO MofenH Lowess:
1-5=0352-5=035

Cxcratouskai HOP, wepys.
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Pae. 22, Mephl BONaTHABHOCTH NPH CIALKHBAHMK
€ oMo Monens DEWR:
l-rimanas, =035ud=0,1;2-v(n) ana h=0,1;
3—v(n) ana =025
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bl YIIPABNIEHHMA JOKANEHEIM CIMAXHBAHHEM pAIA
¥ n}: 5, =035, As=0,05; §__, =0,75,1=48.
Haubonemee xonuyecteo Hrepaumii pobacTHoro
eiseteanda J1.JI. Memankuxa ne npeermano 10.

CxomuMoCTE N0 KpHTepHIO (5) Tekymeil Mepw
sonarumbHocTH v, (n), 1Sn<N K exuHHIHOMY
YpoBHIO B MeTpHuke EBrmina 3a nanuars HTepamHii
2<i<£ 20 unmoctpupyeT puc. 23. Hanboneiwee ad-
COmMOTHOE oTRIoHeHHe dmnansioro HBP vfs( n},
l<n<N oOr cOMHHUE He NPEeBBILACT BEIWYMH
0,006273 n 0,000856 nna sHaueHnid napamMeTpa
yeroifyusoctd cratuetur A, =0,1 u 0,25, Coor-
sercreyommne DEWR-ouenkn spemenHoro psaaa
z(n), 1=n <N npeacraenessl Ha puc. 24. B urore
NpHeMIEMBIi, Ha HAaW B3IAN, BEIOOP MapaMeTpoB
DEWR mozgens croamuBaHf NpH aHANH3IE MEpHI
BONATHILHOCTH KOHCONHIAMPOBAHHBIX TNOCTYIUIE-
HHi B MOcKkoBckHil Oromaer o1 OHP cocTouT B cie-
myromem: 5, =0,35 1 A=0,1.
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Puc. 23, CxoaHMOCTE PEEVPPEHTHONH NPONeIypE
oueHkH ponaTiikHocTH HBP ¢ nomonkin mogenn DEWR
ana s, =0,35uk=0,
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Puc. 24, OucHEN UEHTPHPOBAHHOID
H HOPMHPOBAHHOID PROCE Z(H) TPH CINAMHEIHIT
¢ nosowsio Mogers DEWR ans 5= 0,35:
1-2=0,1;2-1=0,25
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Knacrepusaunsa noxoanoctd OHP

JansHeiies HeonenopaHue THHAMHKY NIOCTYT-
NeHHI OT PERNAME] CBA3AHO ¢ AHATUIOM CTATHCTHE
LEHTPHPOBAHHOIO H HOPMHPOBAHHOTD BPEMEHHKIX
pAIOB z[ ?l'], 1£n< N. B uactHOCTM, MpaKkTHYe-
CKHH HHTEpEC NPEACTARNAET H3YUCHHE KOPPeaLn-
OHHBIX 3aBHCHMOCTEH 3TOro paza. Aranu3 GopMmel
IHarpaMM pacceAHHA 1A 3HAYEHHI KOppendlHoH-
HBIX JIaroB oT 1 A0 6 nokasau, 4To AaHHKIE He o0na-
JAKT CKONBKO-HHOYL BHIPAKEHHEIM IeHepaTbHEIM
HanpaBneHHeM. YKa3aHHOE CBOFICTBO HIUTIOCTPHPY-
eT pHc. 25, Ha KOTOPOM NMpeACTaBIeHb! ABYMEpHAA H
TpeXMepHas IHarpaMMel 118 Jaros OByX M ecTy
mecaues. CraspaprHbie BLIDOPOYHEBIE OLEHKM KO-
apdHIMEHTa KOPPEMALNMH A ITHX JIATOB COCTa-
B BemdunHel —0,229+ 0,138 u 0,207 £0.132,
COOTBETCTBEHHO.
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HHeiMH cnoBam#, OTCYETH BPEMEHHOTO pAia
z(n), 1S n< N npakTHyeckn He KOPPEIHPOBAHBI.
OGHapy#eHHOe CBOMCTBO MO3BOMAET PACCYHTATE
JNOBEPHTENLHBIE HHTEPBAILl H COOTRETCTBYHOIIHE
HM BEpOATHOCTH npefbiBaHMA pAla B 3aJaHHOM
OHANa30He ero 3HaYeHHH., YnobHol MeToaHyeckoi
OCHOBOH TaKOro aHamH3a ABMACTCA THCTOrpaMMa,
crnaxeHHan caeurom (Average Shifted Histogram —
ASH) [8]

o(z)=—s

Nﬁ)’l—mw{j) S

Zy =Imu+§:ﬁz;k=[], ey K
K:(zm—:m]/.ﬁ:_

3necs 6 =210 / {W — pofiacTHas OLEHKA WH-
PHHBL paspaaHex wHTepeanos (bins) dpuamana —
Hesaxonnca [8]; IO —unTepkpapTHALHEIH IHaNa3oH
NaHHBIX; Az=4 m M m — WIMpHHA «CYHKEHHBIX»
HHTepBanos (narrow bins) M Mx xonuuecTBO; &, —
KOHYECTBO HabmMOOeHHH, MOMaBMX B [-blil «Cy-
#ennbi» waTeppan (&, =0, ecm [ <0 wm [ = K).

OxHO naHHBIX w(j) BHIOHpalOT H3 yCIOBHA
Z:’_:mw( j)=m. B 310M ciyyae rucrorpamma
uHTErpHpyeMa ¢ eaununeil. Taxol HOpMHpOBKe
yaoBneTsopsAeT o0obmeHHoe OKHO BHIA

/Z Ker(1/m).

lm]=m

PacuyeTs! BEINONHAMHCE IS LEHTPHPOBAHHLIX H
HOPMHPOBAHHEIX BPEMEHHBIX PAIOB, MOTYHEHHBIX
¢ nomomsio Moaeneii Lowess (puc. 21) 1 DEWR
(puc. 24) c napamerpamu s, =0,35 u 1 =0,1.Tynx-
THPHBIMH JTHHHAMH Ha YKa3aHHBIX PHCYHKax OT-
MEUEHEI VPORHH NOMIEPEKH £ . W CONPOTHBNEHMA
Z ;, BeIOpaHHBIE N0 KPHTEPHIO POGACTHEIX BECOB.
B BEIMHCIHTENEHOM 3KCMEPHMEHTE THCTOIPaMMEI
CITIAKHBANHCE OKHOM [aHHBIX, C(OOPMHDOBAHHEIM
Ha OCHOBE TPHXKIEl B3BelieHHoOro 1pa Enaneunu-
koBa [8]. OueHku pacrpenenenuil npeacTaBiIeHsl
Ha pHC. 26.

CooTBETCTBY HOILIHE
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Puc. 26. ASH-ouenkn pacnpenenennii
OTCHETOR BpeMeHHOrD paaa z(n):
| = mnoTHOCTE pactpenenerns sepoaTHoCcTed ([IPB);
2 - UMTErpansHOE pacnpeieneHne

=P{ z-::ZS} H P, =P{ z}ZR} BeIfpocoB pana
z(n), 1Sn< N 3a npenensl ypoBHeil MOLICPKKH
M COTIPOTHRIEHHA cBeleHwl B Tabmuuy 6. IMocnen-

HHi cTonGen TabMHIE! CONEPKHT BEPOATHOCTH

PSR=F{ Zs EZEZR}"]‘F:;"FJ!

JULA «THITHYHBIX» 3Ha4eHni noxoauoctn OHP.
Tatauya 6

YpoBHH NOAIEPRKH H CONPOTHRJIEHHS

HEHTPHPOBAHHLIX H HOPMHPOBAHHBIX
KOHCOJHIMPORAHHLIX NocTYnaennii or OHP

Maonens Zs . Py Py P

Lowess |-1,208046( 2,231238 | 0,0233 |0,059472| 0,917228
DEWR |-1,214729| 2,265476 | 0,0046 |0,026147| 0,969253

Bawno takke oTMeTHTh, uTo ASH-ouenkn ne-
MOHCTPHPYIOT HANHYHE KIaCTEPHOH CTPYKTYPHI
NaHHBIX, 3 HMEHHO HANMYME TPEX KJIAcCOB «HH3KO-
ro» — Low, «cpennero» — Mid u «esicokoro» — High
ypoBHEHl KOHCOMHAMPOBAHHBIX MOCTYTUIEHHH OT
OHP. JIMcKpHMMHAHTHBIE TPAHHILI 3THX KIIACCOB
poxogHoctH OHP, chopmupoBanHEle B BHIE ab-
cunce Z,,, H £, NOKAIBHLIX MHHHMYMOB FHCTO-
rpamM, a TAKKE BEPOATHOCTH

PL=P=2{ZIM}H pM=F{ ZWEZ{ZM},
PH=P{2}ZW
TAKHX JOXOOHOCTEH cBeleHsl B Tabmuy 7.

_ Tabauya 7
I'pannubt kaaccos goxoanoctn OHP

Mopems | Z,,, £ Py Py Py
Lowess |0,653179] 1,967250 | 0,604889 |0,313794)0,081317

a) Moges craasusanng Lowess

DEWR |0,679055) 1,533509 [ 0,679603 |0,171313|0,149084

e T ] S P L |
7. ﬁﬂ o = |
ps -:.'.Ermﬁr;i% Li .;-._...'.-'._,_,...L wrt Lﬂfylh LM r._l_ﬁ"...:& o]
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PaccMoTpeHHas BBl METONHMKA HHTEIIEKTY-
ansHoro amamuza HBP nossonser dopmmposars
NPOTHO3HBIE MOJENH JOXOLHOCTH MOCKOBCKOTO
PBIHKA HAPYAHOH peKIaMsl.

AnanTHBHAA MOIENL NPOrHOIHWPOBAHHS 10-
xoguoct OHP

Bynem npenmonarars, 4To M3IMEHEHHS OCHOB-
HEIX CcTaTHCTHE 1nd nocrymienuii or OHP r. Mo-
CKBEI OCTATOYHO MeanenHsle. Takoro poga nepeu-
CTEHTHOCThL JaHHBIX MO3BOMAET OMNHCHLIBATH TPEHI
¥(n) umepy Bonarunsroctn v( n ) a1 noxoaxo-
crt OHP ¢ nomomeo aganTHeHoi MOIenH XoasTa
(Holt) [10]. B pamkax 3ToH Momenn NOKATEHO JH-
HeliHbIe MPOTHO3L!

#(n=N)=a,(n-1)+a,(n-1),

7, (n=1)=b,(n-1)+b,(n-1)
YEA3aHHBIX BRINIS CTATHCTHE HA OJHH IDar BpEMEHH
PALIHOHAIEHO PACCYHTHIBATE B TEPMHHAX OIMOOK
anmpOKCHMAITHH

n(n)=y(n)-5(n-1),
p(n)=v(n)-v(n-1), 2<n<N.
Ananrammo cpensnx 3navennii a,(n), b,(n)
H TEMIIOB H3MeHeHna a,( n), b,( n) cratnerik no
Mepe MOCTYTIeHHA HOBBIX oueHok y(n) u v(n)

peanu3yeT NpOrHo3Has (opMma Npouexypsl 3KCHo-
HEHIHAIBHOTO CITIAKHBAHMA

a, n}=a n—1)+a,(n-1)+a,n(n),

a,(n)=ay(n-1)+a,a,n(n),
by(n)=b,(n-1)+b,(n-1)+ B, u(n),
by(n)=by(n-1)+ B, By u(n).

3necs a,,f, v a,, f, - napamMeTpsl CraaxuBa-

HHA CTATHCTHK M MX NEPBBIX pasHocTel. JTH napa-

METphl YIOBIETBOPAKOT WIBECTHLIM OTPAHHYEHHAM
O<a,<a,<1 u 0<pf <f,<1 [10]. Ornocu-

| G a
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a) Monens criakueanng Lowess
—

 Mamemamuyeckoe MQB‘&HHP&R{JHHE 6 akaﬂaumm' u) }wpa&nEHuu 2

10 T Lo
B - - 445
L i Jap
& i W Tl - 35 -
2% 30
ok 428
" 2F o #
& af— 1 L {18 &
&5 L ..,’1‘.\_ | - . _ — 10
-8+ -’/1 I;‘\.‘ 1 1 -ig.
SH) syt b e e R
I e, I ._-H{ : |
14 L N I O I O -
-1 . L 18
O 3 B B 1218 18 21 24 27 30 33 36 30 42 45 48 M1
Meomy

) Monens crnamneanHs DEWER

Pue. 27, OTHOCHTENBHEE OMIMGKN ANNPOKCHMALIT CTATHCTIR:
| — Tpenaa; 2 — MCPEI BOTATHALHOCTH

TebHEIE OIHOKH annpoKCHMAaIHK
Et(n)=100n(n)/y(n),
Ev(n)=100u/v(n), 2<n<N
TpeHaa H Mephbl BONATHILHOCTH, NOTYYEHHBIE C N0-
MOLILID NPOUEIYD PeKYPPEHTHOID CIIaMHBAHMA
Lowess 1 DEWR, nemoncrpupyer puc. 27.
CpasHenne pHCYHKOB CBHIETENBCTBYET O TOM,
yTo Monens XoneTa annpokcumupyer DEWR-
OLIEHKH CTATHCTHK ¢ MeHbIuumMy ommbramu. Coot-
BETCTEVIOLUIHE ONTHMANbHLIE IHAMEHHA napaMeTpoB
MOJETH XOJILTA CBEIEHE B TA0mHIE 5 1 9.
Tatinuya 8
IMapamerpbl Moaean XoabTa
A aNNPOKCHMAlHH TPpeHaa

Mozeas | ay(1) af1) a, a

Lowess 210,1 1,025 0,736 1
DEWR 2053 4,485 0,772 1

Tatinuya 9
IMapamerpbl Moaenn XoawTa 408
ANNpPOKCHMALHHE BOJATHALHOCTH

Mozgems |  b(1) b(1) B, B,
Lowess | 20,61 9,712 | 0,681 I
DEWR | 5381 3173 | 0,396 ]

AKTyanbHble JHHE/HbIE NPOrHO3bl TpeHJaa M
mMepel BonatwibHocTd HBP Ha sagannoe wommye-
CTBO M 1IArOB BPEMEHH NpHOGpeTaloT B

V.(N)=a,(N)+ma,(N),
ﬁm[N)=b [N}+mb=(ﬁ],
CooTBeTCTBYIOIINE NPOTHO3bI
£5(N), 25(N), 3£4(N), 22 (W)
xapakTepHbix ypoeHeil noxognocty OHP sniumcna-
1ot no hopmyne

i b
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Tae NOA CHMBOMOM (*) MOJPasyMeBAlOT ONMH H3
YeTelpex wHOekcos 5, R, LM, MH ypoeneil noxon-
nocti OHP, npencrasnenssix B Tabnuuax 6 1 7.

Baxno oTMETHTBL, HYTO KAKIOMY YPOBHIO
£5(N), £2(N) w22 (N), £2%(N) orse-
Hal0T CBOH BEPOATHOCTH P, Pg, Psp WIH p,,
Py Py TONAIaHHA JOXOJHOCTH B COOTBETCTBYHO-
IHe JOBEpPHTENbHLIE HHTepBansl. B atoM cMmeicne
MPOrHO3HEIE OLEHKH YMECTHO HMHTEpNpeTHPOBATH
KaKk MHTepRaNnbHbie, Pesynsrarsl Takoro poga npo-
FHO3HPOBAHHMA HA TPH Mecaua (m = 3) nocTyrieHui
B Giomaer 1. Mockset ot OHP ¢ noMomsio Mogenei
Lowess 1 DEWR unnioctpupytor prc. 28.

CpaBHeHHE PHCYHKOB CBHIETENLCTBYET O TOM,
410 Monens Lowess dopMHpYeT HeCKONBKO 3aBhbI-
WIEHHEIE OUEHKH TPEeHIA ¥ Mephl BONATHIBHOCTH
JUNA MpaBoTo CErMEHTa JaHHBIX.

Mocrymnesns, eyl
CTHTHTIH T
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a) Monens crnasnpanns Lowess
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&) Mogens craasusanng DEWR

Puc. 28. [porno: puHES BADYAHON pexnaMel:
| = FOHCOMMANPOBAHELIE NOCTYILIEHHS B GlomreTr; 2 - Tpenm;
3 - rpannna «HIIKOA/CpEIHein JOXOIHOCTH;
4 ~ rpaHHLa «CpeIHeil/BRICORDY JOXOTHOCTH;
5 — THHMH NOLICPEEN # CONPOTHRICHAA

b i L

3akmogenue

B pabore npeacTasneda MeTOMHKA HHTELNEKTY-
ANBHOTO AHANMH3A NAaHHLIX HA [OpUMEpe Hecnenosa-
HHA OCHOBHBIX CTATHCTHK M nporxosnpoeanus HBP
B BHJE NocTyIeHui B Owomxet r. Mockest or OHP.
[IpoaeMOHCTPHPOBaHA BOIMOKHOCTE H 3QdexTHE-
HOCTb OLEHHBAHHA TPEHIA M MEPEI BONATHILHOCTH
PHIHKa HAPY/KHOH PEKNaMbl ¢ MOMOLIBIO Mozenei
NOKANEHO B3BEMIEHHOH pobacTHOH perpeccHH H
MPOUENYPEl PEKYPPEHTHOTO CITIAMHBAHMA BEIGO-
POYHEIX JaHHEIX Manoro obmema. HMexoms w3 ru-
noTe3sl MeLTeHHoro uiMmeneHus cratucruk HBP,
c(pOpMHPOBaHE HHTEpBaNbHEIE KDPATKOCPOYHBIE
NpPOrHO3L! AHHAMHKM NOCTYILIEHHH B paMKax ajan-
THEHEIX IKOHOMETPHYECKHX METOIOB,
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