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B craThbe HpoaHaJII/IBI/IpOBaHbI nmoaxoAbl K OCyLHECTBJIeHl/lI'O IIOCTaHOB-
KU 33/lad HelpoceTeBOro MojesupoBaHUs. [loka3aHO cylecTBOBa-
HUe CBSI3W MeX/Jy NMOCTAaHOBKOM 3ajaud U 3$PeKTUBHOCTbIO QYHK-
LMOHUPOBAHUS pe3ybTUpYoLeld Mojenu. [y popMannsanuu npo-
Lelypbl MOCTAHOBKH 33/1a4M NpeAJIoXKeH Habop 6a30BbIX 3aJady, AJIs
pelIeHHst KOTOPbIX 060CHOBAHO UCIOJIb30BaHHUE PA3HbIX BUJIOB HEH-
POHHBIX ceTel. PaccMoTpeHB! pe3y/ibTaThbl pelleHUs 33Jjaqd BaJOT-
HOTO Ji1Jjiepa B pa3/IMYHbIX OCTAHOBKAX.

KiroueBsle cnoBa. HelipoHHast cemb, 6a308as 3adava, npozHo3uposa-
HUe, Kaaccugukayusi, Kaacmepusayusi, pe2peccusi.

Y craTTi npoaHasnizoBaHO HiAX0AH A0 3/[iiCHEHHS OCTAHOBKH 33,4
HelpoMepeKeBOro MoJieitoBaHHsA. [loka3aHo iCHyBaHHSA 3B’A3Ky Mix
MOCTAHOBKOIO 3aB/IaHHS Ta ePpeKTHUBHICTIO QYHKIIIOHYBaHHS pe3yJib-
Tyouol Mogesai. [laa dbopmanizauii npoueaypyd NOCTaHOBKU 3ajadvi
3aIpONOHOBAHO Habip 6a30BUX 3a/aY, AJIs SKUX OGI'PYHTOBAHO BU-
KOpPHCTAaHHSA PI3HUX BU/JIB HEHPOHHUX MepexX. PO3TJsAHyTO pe3y/ib-
TaTH BUPILIEHHS 3aBJaHHA BaJIOTHOrO JAMJepa B Pi3HUX NMOCTaHOB-
Kax.

KirouoBi cioBa. HelipoHHa mepedca, 6a308e 3a80aHHS, NPOZHO3Y8AH-
Hsl, KAaacugdikayis, kaacmepusayis, pezpecisi.

The paper analyzes the approaches to formulation the problems for
the neural network simulation. It's grounded the existence of cor-
relation between formulation of the problem and the performance of
the resulting model. To formalize the procedure of the problem
formulation it’s proposed a set of basic tasks for which justified the
use of different types of neural networks. Also it's considered the
results of the solution the foreign exchange dealer problem in various
formulations.

Keywords. Neural networks, basic task, prediction, classification,
clustering, regression.

HckyccTBeHHbIE HEMPOHHBIE CETH B HACTOSAIIEE BPEMsI HaXOIAT
NPUMEHEHHE B CaMbIX Pa3JIMYHBIX OOJIACTSIX YETOBEYECKOM JeATelNb-
HocTH. Cpeau HUX NMPOrHO3MPOBAHME PKOHOMHUYECKUX IOKa3aTelleH,
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ABTOMATHU3ALMS IPOU3BOACTBEHHBIX 3a/1a4, MEAULIMHCKAsL TUAarHOCTH-
Ka, pacro3HaBaHue OOpa30oB MU MHOrue Apyrue. TeopeTudeckum u
NPAaKTUYECKUM OCOOCHHOCTSIM TPHUMEHEHHs armapaTa HCKYCCTBEH-
HeIX HelpoHHBIX cereld (MHC) mocBsimeHo 00JbIIoe KOJMYECTBO
TPYAOB KaK OTEYECTBEHHBIX, TaK U 3apyOEKHBIX HCCIIEeT0BaTEINICH.
Cpenu HUX ciexyeT 0c000 OTMETHUTH CIIETYIOIIHE:

B nmonepckoit padore [1] V. Makkanoka u Y. IIurrca B 1943 ro-
Iy BIIEpBBIE ObljIa MpEIOKEHa MaTeMaTHudecKas MOAEIb OHoIoTHYe-
CKOW HEeHpOHHOU ceTH, a mo3xke, B 1949 roxy /. Xe60 chopmynupo-
BaJI OCHOBHBIC IpaBuiia e€ o0y4enus [2].

@. Pozenbmnart B 1957 r. oHUM U3 MEPBBIX MPEUIOKUIT UCIOIb-
30BaTh MAaT€MaTHYECKYK) MOJEIb KUBOIO HEWpOHA JUIsl paclo3HaBa-
HUsL 00pa30B U MPOBEJ CEPUIO0 IKCIIEPUMEHTOB, JIOKa3aBIIUX BO3MOXK-
HOCTh TaKOTO IpuMeHeHus [3].

M. Mumnckuit u C. IIsitnepr B pabote «Ilepcentponsl» [4] nmpoBe-
JIM eTaJIbHbI MaTeMaTUYECKUI aHATIN3 CBOMCTB rnepcenTtpoHa Po3en-
OnarTa v, B YaCTHOCTH, JJOKA3aJIM, YTO UMEIOLINECS alrTOPUTMBI 00yde-
HUS HE TIO3BOJISIOT UCIIOIB30BaTh EPCENTPOH AJIsl PEIICHUS JIMHEHHO
Hepa3JeNuMbIX 3a1a4. JTa paboTa mpuBeiaa K Pe3KOMY CHIDKCHHIO
unrepeca kK MTHC Ha npotspkeHun 6osee 4eM AeCATHICTHS.

J. Pymenbxapt B padote [5], onyOnukoBanHoi B 1986 roay, npea-
JIOKWIJI METOZ, 00ydeHUs] UCKYCCTBEHHBIX HEHPOHHBIX CETEH C HENH-
HEHHOW aKTHBAIIMOHHOW (PYHKIIMEH W CKPBITBIM CIIOEM, YTO TO3BOJIH-
JI0 PELIUTh MPOoOIeMy JIMHEHHO Hepas3/IeluMbIX 3a1a4 U TOBJIEKIIO BO3-
O0OHOBJIEHHE MHTEpeca K TeMe NMPUMEHEHUsI UCKYCCTBEHHbIX HEHpPOH-
HBIX CETEH.

B 1982 roay T. KoxoHeH B [6] mpeniaokuil CTpYKTypy HEHpOHHON
CEeTH, CIOCOOHOM K caMOOOYUYEHHIO, BBIPAKAIOLIEMYCSl B KJacTepu3a-
ITUH IPOCTPAHCTBA BXOIHBIX TAHHBIX.

Jx. Xondwung [7] B 1982 roxy pa3paboTan NpUHIMITHAIEHO HO-
BYIO apXHTEKTypy HCKYCCTBEHHOW HEHPOHHOI CeTH ¢ OOpaTHBIMU CBS-
3siMH (pekyppeHTHOH). B otnuume ot panee mpennoxeHHsix MHC,
peKyppeHTHBIe ceTh Xomduina IpeacTaBiIsioT coboit Moaenu Gusn-
YEeCKHUX, a HE OMOJIOTMYECKHX MPOLIECCOB U MO3BOJISIOT PEUIUTh 33]a-
4H, CBSI3aHHBIE C PUMEHEHNEM aCCOITUATHBHON TTAMSITH.

C. Xaiikun B xkuure «Hetiponnsie cetu. Ilomubrit kype» [8] 0606-
mua okono 1200 BakHEHIINX pabOT MO TEOPHHM HEHPOHHBIX CETEH.
[lepBoe u3nanue kuuru BoILio B 1998 rogy, sBTopoe — B 2006 roay
M JI0 CHX TIOp OHAa CYMTAeTCs HauOoJee MOJHBIM HCCICTOBAaHHEM B
001acTH HEHPOCETEBOI0 MOACITUPOBAHUSI.

190



[TocTaHOBKa 3aZjla4¥ B HelipoceTeBOM MO/ieJINPOBaHUU A. I0. Muny

HecMmotpst Ha cTONB 00MMpHYIO OMOIHMOTpaduio UCCIIeOBAaHUN B
00JaCTH MCKYCCTBEHHBIX HEHPOHHBIX CETeH, B HUX MPAKTUUYECKU HE
packpbiTa posb MMOCTAHOBKM 3aJadd JJIsi BBIOOpa MHCTPYMEHTOB €&
peIIeHH s, a TAK)Ke CBSA3b MEX/y TOCTAHOBKON M Ka4eCTBOM IOIy4YEH-
HBIX pe3yibpTaToB. OOlLIMe peKOMEHIALUU M0 NMPUMEHEHUIO ONpeje-
JICHHBIX HEWPOCETEBbIX MHCTPYMEHTOB B paMKaxX HEKOTOPOro Kiacca
9KOHOMHMUYECKHUX 3aJ]ay, B YAaCTHOCTH, 3a/a4ax IOCTPOEHUsS peHTHH-
rOB, NMPOTHO3UPOBAHHUS, ONTHUMHU3AIMH JAIOTCS JIUIIb B HEKOTOPBIX
pabotax (Hampumep, cM. [9-11]). BmecTe ¢ Tem, uccnenoBaHus aBTo-
pa B 00acTi HEHPOCETEBOTO MOJECTUPOBAHUS TTOKA3aJIH, YTO OJHA U
Ta K€ 3aJladya B HCKOTOPBIX CJIydasaAX MOXKET OBITH ITOCTaBJIEHA IIO-
pasHomy. IIpu 3TOM 3()(HheKTUBHOCTH pPElIeHNs HAXOAUTCS B CHIIHOU
3aBUCUMOCTH OT IIOCTAaHOBKH. COOTBCTCTBCHHO, BBISIBJICHHE 3TOH 3a-
BUCHMOCTH U (popManm3anus moaxo0B K PEHICHUI0 SKOHOMUYECKUX
3aa4 ¢ UCIIOJIb30BaHMEM HMHCTPYMEHTApUsi UCKYCCTBEHHBIX HEHpOH-
HBIX CETEH SIBJIAETCS aKTyaJlbHOM 3aJaueil SJKOHOMHUKO-MAaTeMaTu4ec-
KOTO MOJIeTUpOBaHusl. B craThe paccMaTpuBaeTcst OJMH U3 TOAXOIOB
K €€ PEIICHHUIO.

Ha puc. | nokaszansl pa3in4Hbie CIIOCOOBI, KOTOPBIE UCHOIB3YIOT-
CA WKW MOT'YT MCIIOJIB30BATHCA IPU PCIICHUU 3aJiad CPpCACTBAMU HEH-
POCETEBOr0 MOICTHPOBAHUSL.

Crioco0, mpencTaBiIeHHBIM Ha puc. 1.a, MOKHO Ha3BaTh «HAWB-
HBIM», HO TIPU 3TOM OH SIBJIIETCSI OJIHUM W3 HamOoJee pacripocTpa-
HEHHBIX. B 3TOM citydae mccnenoBarenb MOJCTpauBaeT 3afady MOJ
KaKOH-TO ONpeAeseHHbII WHCTPYMEHT HEHpPOCETEBOr0 MOJEIUPOBa-
HUs. Takoil moaxon MOKET ObITh OOYCIIOBJICH HEJIOCTATOYHBIMH Ha-
BBIKAMH BJIQJICHUS IPYTUMH METOJAaMH HEHPOCETEBOTO MOJIEIHPOBA-
HUsI, MO0 OTCYTCTBHEM BO3MOKHOCTH pealu3allMyd APYTUX THIIOB
HEHPOHHBIX CETEM B paMKax HMMEIOLIErocsl y HUCCIEN0BaTels Mpor-
pamMMHoOro obecrieuenrsi. HezaBucuMo OT mpuyrH BBEIOOpa TaKoro mo-
X0Ja, Mpu €ro UCHoJIb30BaAHWU OINTUMAJIbLHOC PCIICHUC MOXKCT OBITH
HOJIY4€HO JIMIIb CIy4aiHo.

Ha puc. 1.6, moka3an moaxon, KOTOPBIH MPEANoiaraeT HaIudne B
apceHalie MCCle[oBaTelNsl HECKOJIBKUX MHCTPYMEHTOB HEHPOCETEBOIO
MOACINPOBAHNA, OAUH U3 KOTOPBIX BI:I6I/IpaeTC5[ Ha OCHOBAHHH TaKUX
HE(QOPMATU3UPYEMBIX KPUTEPUEB, KAK OINBIT WM UHTYULIUS.

IIpu ucnonp30BaHUM MOX0/A, TOKA3aHHOTO Ha pUC. 1.B, K Mpenbl-
AOymeld cxeme A00aBisieTcst dTal IOCTAHOBKU 3aJadd, Ha KOTOPOM
OTIpeJIeNIAeTCs], K KAKOMY M3 KJIaCCOB OTHOCHUTCS peraemas rnpoosema
1 COOTBETCTBCHHO KJIACCY BBI6I/IpaeTC$I HUHCTPYMCHT MOJCIIMPOBAaHMA.
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Puc. 1. Cnoco0s1 pemenus 3a1a4 B HeHPOCETEBOM MOJIEINPOBAHUHT

[Tonxon, mokazanHbli Ha puc. l.r, sBIsSETCS Hamboyee TPyIO0EM-
KMM, HO BMECTE C TEM IO3BOJISIET HAWTH HAWJIydllee pelieHue. ITo
OTIPaBJIaHO B TOM CJIy4yae, KOT/ia 3a/1aua MOKeT ObITh OTHECEHA OJJHO-
BPEMEHHO K Pa3JIMYHbIM KJaccaM M COOTBETCTBYIOLIMM 00pa3oM Moc-
TaBieHa. [Ipuuem aHanUTHYECKH HEBO3MOXKHO ONPEACIINTD, KAKOW U3
BapMAHTOB IIOCTAHOBKU IPUBEIET K HAUITYYIIEMY PELICHHUIO.

Kak cnemyer u3 mpuBeeHHOTO OMUCaHMs, HEOOXOIUMBIM yCIIOBH-
€M HCHOJIb30BaHUs CIOCOO0B, NPEACTAaBIEHHBIX Ha cxeMax 1.B u 1.,
ABJIIETCS] OTHECEHUE SKOHOMHUYECKOH 3aJ]a4ul K OJJHOMY M3 U3BECTHBIX
KJIACCOB. OHIMKJIONEAMYECKUN CIOBaph SKOHOMMKHM U mpasa [12]
OIpeZeIIAeT S3KOHOMUYECKHE 3a/1a4l KaK «3aJady, peulaeMble B IIPO-
LIECCE DKOHOMMUYECKOTO aHalu3a, IUIAHUPOBAHUS, NMPOECKTHUPOBAHUS,
CBSI3aHHBIE C ONPEJCIICHUEM MCKOMBIX HEU3BECTHBIX BEIMYMH Ha OC-
HOBE MCXOJHBIX JaHHBIX». TakuMm 00pazoMm, 3a OCHOBY JUISl KJIacCH-
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(duKanu SKOHOMUYECKHX 3a7a4 MOXKHO B3STh CITOCOO mpeoOpa3oBa-
HUSI BXOJHBIX JAHHBIX B BBIXOJIHBIC.

ExoB u lllymckuii [9], a Takke psify ApYyrux MCcienoBaTene B pam-
Kax TaKoro Moaxo/a BbIAEIAIOT JBAa OCHOBHBIX KJlacca 3ajad — KJiac-
cuduKauu u perpeccuu. B 3amavyax kinaccudukanyy HeHpoOHHAS CETh
JIOJDKHA OTHECTH BXOJHOW IpUMEpP K OJTHOMY M3 3apaHee ONpeseieH-
HBIX KJ1accoB. [Ipy 3TOM Ha BbIXOJIaX CETU MOT'YT OBITh TOJIBKO OMHAp-
HbIE 3HaUeHMs (OIPEIEIAIONINEe, COOTBETCTBYET BEKTOP BXOJHBIX JaH-
HBIX 33JJAHHOMY KJIaCCy WJIM HET), @ KOJIMYECTBO BbIXOJIOB PABHAETCS
KOJIMYECTBY KjaccoB. B 3amauax perpeccun TpeOyeTcsi HalTH 3aBU-
CHUMOCTb MEXJy BBIXOAHBIM M HaOOPOM BXOJAHBIX HOKa3zarenei. J{ns
peleHus 3a1a4 KiacCupHUKAIUA M PErPecCHH YacTO HCHOIB3YIOTCS
MHOT'OCJIOHBIE IEPCENTPOHBI.

WHorna K pacCMOTPEHHBIM JIByM KJlaccaMm J0OaBIISIOT TPETHH —
3aJjauk KJIACTePU3aLMHU, CYIIIHOCTh KOTOPBIX COCTOMT B JI€JIEHUU BXOJ-
HOI'O MHOXKECTBA JJAHHBIX Ha KJIACTEephl, COACPKALINE CXOXKHUE ITPUMe-
pel. KonruecTBo KilacTepoB M3HAYAIBHO HE 33aJaeTcs, a cama 3ajada
pelaeTcs caMOOPraHU3yIOIIUMUCS HEMPOHHBIMU CETSIMU C IIPUMEHE-
HHEM QJITOPUTMOB «OOy4eHUs 0€3 YUUTEIs».

PaccmoTpenHslil crioco0 Kinaccupukanuym He MOXKET ObITh IpUMe-
HEH K PEeKypPpPEHTHBIM HEHPOHHBIM CETSAM, B KOTOPBIX OJHHU U TE XKe
HEUpOHBI (aKTHUUECKH SBISAIOTCS M BXOJIHBIMH, M BBIXOJHBIMH, U
CKpbIThIMH. Takue cetd 3(p(PeKTUBHO pemarT accouuaTHBHBIC 3a/1a-
YH, 33J]a4M, CBSI3aHHBIE C OYMCTKOM JaHHBIX OT IIyma ((puibTparnuei),
a TaK)Ke HEKOTOpbIe Pa3HOBUAHOCTH 33/1a4 ONTUMU3ALUMU U KJIacTepu-
3aIuH.

PaccMoTpeHHbBIe P2KOHOMHYECKHE 3a1aul OTHECEM K 0a30BbIM. B3a-
MMOCBSI3U MEXAy 0a30BbIMM 3aJjauaMy M MHCTPYMEHTaMHU UX pellle-
HUS IPEACTABIICHBI HA PUC. 2.

CymecTByIOT U APYyTUe MOAXOBI K KiIaccupUKAIMU 3a1a4, perae-
MBIX C IPUMEHEHUEM MCKYCCTBEHHBIX HEUpOHHBIX cerel. Tak, C. Xaii-
KUH B [8], OTTanKkuBasch OT 0a30BBbIX BO3MOXHOCTEH pa3lIUYHBIX TH-
nos MHC, BeiaenseT 3ajaun acCOLMATUBHON NaMATH, pacliO3HaBaHU
00pa30B, annpokcuManuu GyHKIUH, ynpasiaeHus U puibtpanuu. Of-
HAKO 3Ta KiacCU(UKAIMI HOCUT OOIIMH XapakTep W MPUMEHUTEIb-
HO K 3aJja4aM 3KOHOMHKO-MaTEMaTU4YECKOr0 MOJIEINPOBaHUs TPeOyeT
YTOYHEHHUS.

Tak, B oT€NbHBIE KATETOPUU MOXKHO BBIJCIUTH 3a1a41 IPOTHO3U-
POBaHUS, ONITHUMH3ALINH, TIOMCKA 3aKOHOMEPHOCTEH, TIOJVIEPKKH TIPUHS-
THS PEIICHUH. B 1es1oM ke IOHATHE SKOHOMUYECKUX 3a7a4 HaCTOJIb-

193



HEWPO-HEYITKI TEXHOJIOTTI MOJIEJIFOBAHHS B EKOHOMILI 2012,Ne1

KO OOIIMPHO, YTO CO3JaHHE WX €IWHOW M HETPOTHBOPEUMBOM Kilac-
cupuKaluy MPEACTaBIsAeT COOON OTIACIbHYI0 HAYYHYIO 3aJady, BbI-
XOISIIYI0 32 paMKH AaHHOTO HccienoBanus. OnHako u 0e3 3TOro
MO’KHO IPEAINOJIOKHUTh, YTO KOJIMYECTBO TAKHUX 3a/]ay, KaK M KJIACCHU-
(UKaMOHHBIX MPU3HAKOB, OYAET BETUKO, UTO YCIOXKHSIET BHIPAOOTKY
pEeKOMEHTallMil IO MPUMEHEHNUIO UHCTPYMEHTApHSI HEHPOHHBIX CETEH
K PEILIEHUIO 3aJa4 PA3JINYHbIX KJIACCOB.

BazoBbIe 3agaun HNHCTpyMEHTHI pelieHust
Knaccupukarmn
[MepcenTpoHHbIe
HUHC
Kuacrepuzauuun
Perpeccnn
CaMoopraHszlomneCﬂ
HH
Ontumu3anuu
AccoIaTHBHOTO
TIOUCKa
Pexyppenrnsie
HUHC
Dunbrpannu

Puc. 2. Bo3MOXXHOCTH OCHOBHBIX THITIOB HEHPOHHBIX CETEH
TI0 PEIICHUIO 0a30BBIX 3a7a4

Ilo MHeHuIO aBTOpa, YNPOCTUTH IMOCTAHOBKY 3KOHOMHYECKOH 3a-
naum ans e€ pemienusi ¢ ucnonszoBanneM MHC MoxHO, ecnu gob6a-
BUTHb NIPOMEKYTOUYHBIN 3Tal — MPHUBEJCHUE K OJHOM M3 0a30BBIX 3a-
nad. [Ipu 3ToM, oTHaKO, HEOOXOIUMO OTMETHTh, YTO B OOLIEM CITydae
HSKOHOMHYECKAs 3a/1a4a MOXKET OBITh MPUBEACHA K Pa3IMYHBIM 0a30-
BBIM 3a/1a4aM U, COOTBETCTBEHHO, PEIICHA Pa3IMYHBIMH CIIOCOOAMH.
[Ipu 3TOM 3((HEeKTUBHOCTb KAXKAOTO U3 PELICHUN MOXKET OKa3aThCs
pasznnyHOU. [Iokaxkem 3TO Ha IpUMeEpe pelICHUs 3aJa4d BaJIIOTHOTO
Jauiepa.

3anaua BaTIOTHOTO JWJIEpa B cCaMOM O0IIeM Buzie GopMyIupyercs
CIEeyIOIUM 00pa3oM: HEoOX0AMMO pa3paboTaTh 3KOHOMHUKO-MaTe-
MaTHYECKYI0 MOJEIb, KOTOpasi MO3BoJIsAa Obl HA OCHOBAaHUM JAHHBIX
NpeAbICTOPUN 00 M3MEHEHUHU BAIIOTHBIX KypCOB CTPOUTH paboTy Ha
Ouprke (OCYIIECTBIATH MOKYNKY M MPOJaKy (PMHAHCOBBIX MHCTPYMEH-
TOB) TaKUM 00pa3zoM, 4TOOBI OOECTICUUTh MOTyYeHHE CTaOMIBHOIO J0-
xona. [Ipu ¢ukcupoBaHHOM cTparerun paboThl Ha OWpke 3amada Ba-
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JIOTHOTO JWjepa CBOAMTCA K IPOTHO3UPOBAHUIO PBIHOYHOM CHUTYya-
IHH.

[Tokaxem, 4TO 3a1ady BaJIOTHOTO JWJIEpa MOKHO IPUBECTH MHU-
HUMYM K TPEM pa3IM4YHbIM 0a30BBIM 33/1a4aM — KIIacCU(UKAINH, Pe-
TpecCUd U KJIACTEpH3alldd W TPOBEJEM COIOCTaBIeHHE >(DQPEKTHUB-
HOCTHU PA3JIMYHBIX PEIICHUH.

ba3oBblit HA0Op BXOIHBIX JaHHBIX, OMHUCHIBAIOLINI COCTOSHUE Ba-
JIOTHOTO PBIHKA, B OOIIEM CITydae COACPKUT MH(OPMAIIUIO O Kypco-
BbIX OTHOIICHUSAX PA3JIMYHBIX Map BAJIIOT 10 BPEMEHHBIM IEPHOIAM.
[Ipu 3TOM B Ka)/10M IepuoJie BbIAEISIETCS Kypc Ha Hadallo Iepuoja
0j, Ha KOHEII IepHo/ia Cj, a TaK:Ke MakCUMaiibHbIe Nj 1 MuHHMAabHBIE |;
3HAYEHUs Kypca 3a Mepuo/.

[IpakTHueckyro peanu3alnuio pa3nyHbIX [MOCTAHOBOK 3a/1ayd Ba-
JIOTHOTO JMJIEpa MPOBEAEM HA MPUMEPE aHAIU3a €KEIAHEBHBIX JIaH-
HBIX 00 M3MEHEHHMHU Kypca B BamoTHOM mape eBpo-pyHt (EUR/GBP).
OTa napa BalIOT CPAaBHUTEIILHO PEJIKO ObIBAET OOBEKTOM KPYIHBIX OMp-
YKEBBIX CHEKYJSIUI U MO3TOMY UMEET IOCTATOYHO HU3KYIO BOJATHIIb-
HOCTb, BCJIEICTBUE YETO JIydllle MOAXOANUT Ui HEMPOCETEBOTO aHaU-
3a, 4YeM TaKue IMOIYJISIpHbIE B OMP)KEBOW TOProBie Maphl BAIIOT, KaK
eBpo-noiwtap CLHA (EUR/USD) nu6o ¢yut-nommap CILA (GBP/USD).
Jlnst ananm3a B34THI 1aHHbIE 3a Tiepuo] ¢ ceHTsaops 2003 no aexadpb
2011 ronma. Becero ucxomnas BIOOpKa NaHHBIX HacyuThiBaeT 2134 3a-
nucH. [[ns obecrieueHus ydera TMHAMUKH U3MEHEHUS KypCOB JIaHHBIC
npeoOpa3oBaHbl BO BXOAHBIE BEKTOPA C MIOMOIIBIO CKOJIB3SIIETO OKHA
¢ riryouHoi norpysxenust 10 nepuogoB. To ecTb, sl ONUCAHUS PbI-
HOYHOH cuTyanuu Bmecto Bektopa {0;,h;,l;,C; } ucrmonesyercs Bex-

1op {0510+ Ni10:1i-10:Cica0:Oigy+-0igs Mg b1, iy, 05, 1, 1, G 3. Xo-
T OTO HE €JUHCTBEHHBIM WM, BO3MOXHO, HE CaMbli JyYIIUHA METOJ
IIPEIBAPUTEIbHON IOArOTOBKU JAaHHBIX JJIs1 HEMPOCETEBOrO aHAJIM3a,
OJIHAKO, YYMTBHIBas LENH U 3a1a4d JaHHOIO MCCIECIO0BaHUs, €r0 IpHU-
MEHEHHE BIIOJIHE ONPABIAHO.

B xauecTBe cTparerun OupxeBoi pabOThl BO BCEX Cllydasx Oynem
UCIIOJNIb30BaTh OAHY U3 MPOCTEUIINX MOJENEH, IOAPa3yMEBAOIINX OT-
KpBITHE MO3ULMU (MOKYIKY JHMOO MPOAaKy BalIOThI) B Hadajie Mpor-
HO3MPYEMOTr0 BPEMEHHOTO MHTEepBaia (JIHS) U 3aKpBITHE MO3ULINH (00-
paTHYIO ONEpaltio) B KOHIIE BDEMEHHOTO UHTEPBAJIa.

OCHOBHBIM KpHUTEpHUEM OLEHKH 3()()EKTUBHOCTH INPOrHO3UPOBA-
HUS B 33Ja4€ BAJIIOTHOTO JAWJIEpa SIBISAETCS JOXOJ, MOJYYEHHBIM OT
Oup>keBbIx onepauuil. [Ipu 3ToM 10X04 MOKET OBITH pacCUUTaH KAk
Ha Bcell BEIOOpKE BXOIHBIX JAHHBIX, TaK U Ha €€ MPOBEPOYHON YacCTH,
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TO €CTh IMOJMHOYKECTBE JTAaHHBIX, KOTOPHIE HE UCIIOJIb30BAINCH IS 00-
yuenus cetd. [Ipu 3ToM npoBepoyHbIe JaHHBIE MOTYT PacIoJiaraThCs
KaK B KOHIIC MCXOIHOW BBIOOPKH, TaK W OBITH MPOU3BOJIBHO pacrpe-
neneHsl Mo Hel. [locnequuii BapuaHT MO3BOJIAET YMEHBIIUTD BIIHSIHUE
W3MEHEHUI PhIHOYHBIX YCJIOBHI Ha PE3YJIbTATHl TECTUPOBAHMSL.

Paccmorpum pemienne 3agaun BAIOTHOTO JUJIepa Kak 3a/1adu pe-
rpeccuu. Pe3ynbTaToM paboThl MOJIENH B 3TOM CiIy4ae JIOJDKEH CTaTh
YUCJICHHBIA MPOTHO3 BEJIMYMHBI BAJTIOTHOTO Kypca B CIEAYIOMIUNA Tie-
pI/IO,[[, JII/I6O HpOFH03 BCJINYNHBI OTKJIOHCHHA BAJIKOTHOI'O Kypca B CJIC-
JYIOIIEM MepUo/ie OT TEKYIIEro 3HaueHus (puc. 3).

Tekymiee u npouise
3HAYeHHs BAIIOTHOTO Kypca

Q

Zo bynymee
= z 3HaYCHNE
= BaJIIOTHOTO
&= Kypca
a

Puc. 3. Pemenue 3ajauu BaJIIOTHOIO AUJIEpa KaK 3aa4d PErpecCUr

[pu perennu 3a7auu B JaHHOM MOCTaHOBKE BXOIHOW BEKTOP (op-
MHPYIOT fepeMeHHbIC {0; 15,1 10,k 10,Ci 10,0; g1-+-0; 1, N 1,1 5,Ci 1,0,
a BBIXOJ/IHOM, TO €CTh BEKTOp 3HAUEHHIA, KOTOPBIE JIOJKHA TPOTHO3H-
poBaTh HEHpOHHAs CeTh, COCTOMT M3 mepemeHHbix {h,l;,c;}, mTudo
npocro u3 {C; }.

Jlns pemieHus 3a7a4dl BOCIIONb3YEMCSl BO3MOKHOCTSIMHM aHAJIUTH-
yeckoit mnardopmel Deductor, B koTopoii co3naaum u o6yunm MHC
co cTpyKTypoit 43-8-3, To ecTh ceTh, coiepkailyto 43 HelpoHa BO
BXOJIHOM CJIO€, 8 HEHPOHOB B CKPBITOM CJIO€ M 3 HEWpOHA B BBIXO/I-
HOM cioe. KonndecTBo HEMPOHOB B CKPBITOM CJIOE€ BBIOPAHO U3 KOM-
NPOMHCCHBIX COOOpaXeHNH CKOPOCTH 00yUeHHS U 00eCIIeYeHus! CIo-
COOHOCTH aNNpPOKCUMAIMU CEThIO CII0KHBIX 3aBHCUMOCTEH B OMpiKe-
BBIX JIAHHBIX.

PaccMoTpuM KpUTEpUH, IO KOTOPHIM MOYKHO OLIEHUTH Ka4eCTBO 00-
yuenus co3nanHoil MHC. Teopust HEHpOHHBIX ceTel mpezyiaraeT uc-
N0JIb30BATh B KAYECTBE OCHOBHOI'O KPUTEPHUs OLEHKH 3(P(PEeKTUBHOCTH
HACTPOMKH MOJIENIM 3HA4YEeHHUs OMMOOK Ha oOydaromeil M TecTOBOH
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BbIOOpKaxX. ['padyik M3MEHEHHS 3HAYCHHIA dTHX KPUTEPUEB B MPOIIEC-
ce 00y4eHHs paccMaTprUBaeMOW HEHPOHHOW CETH TOKa3aH Ha puc. 4.

O0yuaroniee MHOKECTBO ———— - TecTOBOE MHOXKECTBO

B[Vl Maxkc. ommnbka I 7,83E-03| || @[] Makc. omubdxa I4,10E-03
(3 [v] Cpenn. ommndka I 1,91E-04| || @™ Cpens. omudka I 2,85E-04
Pacnoznano (%)I 100,00 Pacnioznano (%)I 100,00
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Puc. 4. lunamuka obyuerns MHC
IIPY PEIeHUH 33/1a41 BAIIOTHOTO JujIepa
KakK 3aJaul Perpeccuu

Kak BunHO u3 puc. 4, B mporiecce 00y4eHUs! JOCTUTHYT JOCTaTO4-
HO HHM3KHUI YpOBEHb CpeaHel omHOKM Kak Ha oOydarouieM, Tak U Ha
TECTOBOM MHOXecTBe. Bun rpadgukos, oTpakaromux nporecc o0yde-
HUS, TaKKe OJIM30K K KJIACCUYECKOMY BHUY, YTO OOBIYHO CBUJETEIb-
CTBYyeT 00 €ro YCIEeNnHOM MPOTeKAHHH.

C npakTHYECKOI TOUKH 3pEHHs, OJHAKO, TOPA3/l0 BayKHEE MOKa3a-
TEJIN JOXOAHOCTH, JOCTUTAEMBbIE C UCTIOJIb30BAaHUEM HEMPOHHOM CETH.
B cooTBeTcTBMU C MPUHATON BBHINIE CTPATETHEH MPHHSTHS TOPTOBBIX
pelieHni nokymnka BanoThl (B HameM cirydae EUR) ocymectsnsiercs,
€CJIM IPOTHO3MPYEMOe 3Ha4eHHe Kypca Ha KOHEI[ TOProBOTO Ieproa
| GoJIbIIIe, YeM ero 3HauUeHHEe Ha HAYallo MepUoa, TO €CTh eClu Ci>0; .
[Tponaxa BamOTHI OcyliecTBIsAeTCA, eciu Cj<0;j. Ecnm 3HaueHus Kyp-
COB paBHBI, TPAH3AKIUS HE TPOU3BOIUTCS.
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B Tabn. 1 npuBeneHsl pe3ynbTaThl IPUMEHEHUS MTOJTyYeHHOW HEeH-
pPOCETEeBOI MOJIENIM K aHAJU3y peajbHbIX OUPIKEBBIX NAHHBIX MO BbI-
OpaHHOI TTape BaJTIOT.

Tabauya 1

PE3YJIbTATHI BUPKEBBIX OMEPAIIUI ITO BAJIIOTHOM APE EUR/GBP
IPHA PETPECCMOHHOM ITIOCTAHOBKE 3AIAYM
HEHUPOCETEBOI'O MOJAEJIMPOBAHMUAA

Pesynbrat TOp-

CrenaHo TpaH3aKIui
TOBJIH, ITyHKTOB

Ne BCEro QYHBIX HEyIa4HbIX
Crioco6 pacuera e YA Ha
Juies (npu o
obbeme BCErO | aH}sl-
BBIOOD- abc. % aoc. % P
aKIUI0
KH)

Pacuer mo Bcemy

1 | obvemy mammbix (o | 2114 | 44651 55 | 951 | 45 [13369| 626
obydatomeit u Tec- | (2134)

TOBOH BBIOOpKE)

Pacuer TONBKO IO

) TECTOBOM BLI6OPK€, 108
PACTIOJIOKEHHOH B (108) 56 519 | 52 |48,1| -321| -2,97
KOHLIE MAcCHBa J[aH-

HBIX

Pacuer TONBKO TIO
3 TECTOBOH BBIOOpKE, 213
paBHOMEpHO pacri- (214) 119 [ 55,9 | 94 |[44,1| 1177 | 5,53
peneneHHoi mo Mac-
CHBY JTAaHHBIX

B cootBercTBUUM C TpaauLUsAMU, PUHATHIMU B OMPXKEBBIX Olepa-
LUSAX, Pe3yJbTaT TOPrOBJIM PACCUUTHIBAETCS B «IIyHKTax», TO €CTb
eAMHULIAX, OTPAXKAIOIINUX U3MEHEeHUs Kypca. OJMH MYyHKT COOTBETCT-
ByeT U3MEHEHHMIO Kypca Ha | B mocinenHem 3HauumoM paspsae. He-
CMOTpPs Ha TO, YTO CYLIECTBYIOT U 0Oji€€ CIOXKHbIE METO/bl OLEHKU
3¢ (HEeKTUBHOCTH TOProBBIX cucTeM [13], AT MPOCTOrO UX COTMOCTaB-
JIeHUs JI0CTaTOYHO W Takoro mojaxona. OOpaTuM BHUMaHHME Ha pe-
3yJbTaT, TOJIYYEHHBIN NP COBEPIIEHUU OINEpalHil Ha TECTOBOM BBI-
OOpKe, pacIoNIOKEHHON B KOHIIE MaccuBa NaHHBIX. OTpUIATEIbHBIHN
pe3yabTaT TOPTOBIIH, a TAKKE€ HANMEHBIIYIO OO YAAYHBIX TPAH3aK-
1 B 00IIEM MX KOJIMYECTBE 10 CPAaBHEHHIO C APYTMMU METOJAMH
pacdera MOXHO OOBSCHUTH CYHIECTBEHHBIM HM3MEHEHHUEM PBIHOYHBIX
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YCIIOBUI B CPaBHEHHU C TE€MH, KOTOPbIE OBUIM YYTCHBI HEHpPOHHOMN
ceThlo Mpu oOydeHun. Mcxons m3 3Toro, Oonee KOPPEKTHBIM TpE-
CTaBIIsIETCSA CIIOCO0, MPH KOTOPOM 3HAYCHHS, OTOOPAHHBIE B TECTOBYIO
BBIOOPKY, PAaBHOMEPHO paCIpE/IeeHbl 0 BCEMY MHOXKECTBY MCXOJ-
HBIX JJAHHBIX ¥ HE YUYUTHIBAIHUCH IIPU OOYUCHHUH CETH.

JloTIOJTHUTEITbHBIHN aHamn3 3QGEKTUBHOCTH PabOThl HEHPOHHOMH ce-
TH MOXET OBITh MPOBEJCH MPH MOMOIIY rpaduka U3MEHEHUS HAKOII-
JICHHOTO pe3yiibTata ToproBiu (puc. S5). I'paduk mocTpoeH mo tecto-
BOH BBIOOPKE, PABHOMEPHO PACTIPECIICHHON B MACCHUBE JIAHHBIX.

1400

.
" ALY,
800 AHI‘F‘V
600 rr

400

200 L‘P,._JJ NS I v

Pe3synbrar TOProBiIH, MIyHKTHI

O T T T T T T T T T T T T T T T T
o <+ <t v wv O [ >~ © [C o) DN O S -
T IT TSI RIS LT
2008—5—5—E—5—E—8—4—b—E—B5—AE—8—&—5—5— 3
O < O < <0< o0<0< o< 0O <0O

Puc. 5. IlunaMrika u3MEHEHHUS pe3yJIbTaTOB TOPTOBIIU
IIPY PELLEHNUHM 3aa4l BAIIOTHOTO JUJIEPA KaK 3a/lauld PErpPecCUm

Kak BuaHO u3 puc. 5, BbIpydKa TOPrOBOM CHUCTEMBI JOCTATOYHO
CTaOWJIBHO BO3PAcTaeT U MOCTOSTHHO HAXOAUTCS B 30HE MOJIOKUTEIb-
HOT'O /10X0/1a. DTO C MOJOXKUTEIBHOW CTOPOHBI XapaKTEepPU3yeT MOy-
YUBIIYIOCS MOJEIb

PaccmoTpum Temeph pemieHne 3TOH JKe 3aaud KaK 3a0auu Kadc-
cugurkayuu. B 3TOM ciydae oT HEUPOHHOUW CeTH TpeOyeTcsl KIIacCh-
(GULUMPOBaTh TEKYLIYI0 OMPKEBYIO CUTYaLMIO B 3aBUCUMOCTH OT JEH-
CTBHM, KOTOPBIE PEKOMEHJIYETCSI COBEPIIUTH BAIIOTHOMY AWUJIEPYy —
NpoJaTh BAIIOTY, KYIUTh BAIIOTYy WJIM HUYETO He JenaTb. Cxemaru-
YECKH 3TO MOKa3aHo Ha puc. 6.
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TToxynare
Q
22
gg g Huuero
EE HE JIeIaTh
SR

IIponasate

Puc. 6. Pemenue 3aaun BaOTHOTO JJIepa Kak 3aJaud Kiaccu(prUKaiuu

Pemenue 3amaun BaMOTHOTO AWiepa B JAHHOH MOCTaHOBKE MOJI-
poOHO n3N0KeHO aBTOpOM B [14], ogHAaKO, MOCKOIBKY JUIsl oOecreye-
HUSI CONOCTAaBUMOCTH PE3yJIbTaTOB PadOTy MOAeNeH Ieaecoodpa3Ho
paccMaTpuBaTh Ha OIMHAKOBBIX MAHHBIX, HI)KE IMOBTOPHM pelIie-
HHE 3aJ]auyl C MCIIOJIb30BAHUEM 3aJJaHHOTO paHee MaccuBa OMpP>KeBOi
uHpOpMAaITUH.

[lepen momaueii OWpKEBBIX NAHHBIX HAa BXOJ HEHPOHHOW CETH,
pelaromieii 3a1auy Kiaccu(uKaiuu, He00X0IMMO MPOU3BECTH UX JI0-
HOJHUTENIbHYI0 00paboTKy, CyTh KOTOPOIl 3aKitouaeTcss B oIpenesne-
HHUU 0)KHAAaeMOro pe3ynbrara doj mo KakJoMy BXOJHOMY BekTopy. Ha
IPaKTUKE [IPU OTHOCUTEIBHO HEOOJIBIIOM KOJIMYECTBE KJIACCOB KOJIM-
YEeCTBO BBIXOJIOB HEHPOHHOW CETH MOXKET ObITh COKpaiieHo. Tak, B
paccMaTpUBaEMOM CIIydae MOKHO OOOHTHCH IByMs WM JJa’K€ OJHUM
BeIX0J0M. [Ipu ABYX BBIXO/AAX /ISl ONPEAETICHUS 0KUAAEMBIX PE3yJib-
TaTOB MOKHO BOCHOJIB30BATHCS CIEAYIOMMMHU (DYHKIMAMU PE3YIIbTH-

pyromux nN€peMEHHBIX:
1, C; >0;,

0, ¢<o,
d B C; <0;,
057, ¢ >0;,

rae do_b, — BBIXOM, COOTBETCTBYIOLINIA MOKYIIKE BAIFOTHL;

do_S; — BRIXOJ, COOTBETCTBYIOLIMIT IIPOIAIKE BAIIOTHL.

Ecimm no kakum-nu6o mpuumnam MHC nomkHa UMETh TOJIBKO
OJIMH BBIXOA, JJIs onpexaeseHus: d0; MOXKHO BOCIIONIb30BAThCS CIIENy-
fomeit popmynoi:

1, C;>0;,
do,=4-1, ¢;<0;,

0, Ci=0i,
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[Ipu oOyuyeHnr HEHPOHHOW CEeTH pelIeHUIO 3ajauu Kiaccuduka-
unn napamerpst {do_b;,do_s;} mu6o {do, } cocraBusroT BEIXOIHOI
HaOOp mepeMeHHbIX. BXOTHON BEKTOp MpH 3TOM, KaK U paHee, GopMH-
pytot nepementble {0;_1o,Mi10,110,Ci-10:0j9:+--:011, M1, 11, Ci g, O F-

Pe3ynbrarhl mpuMeHeHUsT HEHpOCETeBOH MOJIETH KiaccupuKamm

K aHAIM3y OMPIKEBBIX IAHHBIX TI0 BEIOPAHHOH Tape BATIOT NTPUBEICHBI
B Ta0I. 2.

Tabauya 2
PE3YJIbTATBI BUPJKEBBIX OMEPALIMIA 1TO BAJTIOTHOM NAPE EUR/GBP
MPU KIACCUPUKALIMOHHOM NOCTAHOBKE 3A/IAYY HEHPOCETEBOI'O
MOJIEJIMPOBAHMS

Pesynerat TOp-

CrenaHo TpaH3aKIMi
a B - TOBJIH, TyHKTOB

Ne
Criocob pacuera BCETO yIaqHBIX HEYIauHbIX
juisl (upu Ha OJIHY
BCEro | TpaH3ak-
obBeMe . , cero | TpaH3a
aoc. % aoc. % 1001 00)
BBIOOPKH)

1 Pacuer mo Bcemy 243 201

obveny o | (2134) 82,7| 42 | 17,3|8837| 36,37

Pacuyer mo Tecro-

BO#l BBIOOpKE, pa-

2 | BHOMepHO  pac- (22194) 18 |62,1| 11 | 379 628 | 21,66
MIPEJEICHHON Ha

MAacCCHBE JTaHHBIX

Kax BumHO M3 Tabm. 2, pacyeT mo TECTOBOW BBIOOPKE, pacroiio-
KEHHOI B KOHIIE MacCHBa JaHHBIX, HE TIPOU3BOIUICS, TOCKOJIBKY pa-
Hee Obuta 00OCHOBaHA €ro HEJOCTaTOYHAs 11eJ1IeCO00Pa3HOCTh. AHa-
au3 Tabi. 2 MoKasbIBaeT, YTO OOIIUI pe3yabTaT TOPrOBIU B JJaHHOM
Cllydae HECKOJIbKO HIDKE, 4eM MPU PEIIeHUH 3a/1a41 B PETPECCUOHHON
nocraHoBke. OJTHAKO ITOKA3aTeNN, XapaKTepPHU3yIOIHe Ka4eCTBO IPOT-
HO3UPOBAHUS, y JAHHOM MOJENIH ropa3zio BbIIIE, YeM Yy PacCMOTpPEH-
HOM BBIIIE PETPECCUOHHOM.

PaccMoTtpum rpaduk HakomieHns: TpUOBIIM Ha TECTOBOH BBIOOPKE
HpHU MCIIOIB30BaHUHN KIIACCU(PHUKAIIMOHHON MoJienu (puc. 7).

Kak BuaHO U3 ananu3a rpaduka Ha puc. 7, BBIpydKa TOProBOH CH-
CTEMBI, KaK ¥ B PACCMOTPEHHOM paHee Cliydae, BO3pacTaeT J0CTaTod-
HO yBepeHHO. OIHaKO KOJIUYECTBO CAENOK, COBEPIIECHHBIX CHCTEMOIH,
ropaszio MEHBIIE, YeM IIPU PEIICHUH 33/1a9H B PErPECCHOHHOM MmocTa-
HOBKE.
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Puc. 7. lunaMrika U3MEHEHUA PE3yJAbTaTOB TOPTOBIIHU MPU PEIICHUH 3a/1a4U
BaJIOTHOTO THJIEpa KaK 3a/1au KJIacCH(hUKAINN

B pabote [15] aBTOpOoM mpou3BeaeHa TakkKe MOCTAHOBKA U pelie-
HHE paccMaTpUBaeMOH 3aJaull KaK 3a/1aud KiacTepusanuu (puc. 8).

Texymee u nporuisie Krnacreprnoe orobpaxeHue
3HAQYCHU BAJIIOTHOTO Kypca BXOJIHBIX JAaHHBIX

[}
2o
K
£z
= K=
a

Puc. 8. Pemrenue 3agaun BaIFOTHOTO AWJIEpa Kak 3a/a4uM KJIacTepU3alun

IToBomom K (GOpPMYIHPOBAHHMIO TAKOM MOCTAHOBKH 3aJadd CTajo
OCO3HaHHME HECNOCOOHOCTH HEHpPOCETEBBIX MOJENIEH, MOTYyYEHHBIX B
pesynbTaTe peleHus 3afad KiacCu(UKauu U perpeccuu, K aHalu3y
CTEIECHH JETEPMUHUPOBAHHOCTHU TEKYLIEH PIHOYHOM cuTyauuu. Mua-
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Ye TroBOpsl, C MOMOIIBIO TAKMX MOJETIEeH MOXKHO y3HATh, B KAKOM Ha-
IpaBjIeHUU OyIeT U3MEHATHCS PhIHOUHBINA KypC, HO 3aTPyJHHUTEIIBHO
OTIPENICNIUTh CTENEHb BO3MOXKHOCTH TaKOTO pa3BUTHA COObITHIL. Pe-
IIEHUE 33/1a4H BAJIOTHOTO AMJIepa Kak 3aJa4d KJIacTepHU3aluy M03BO-
JsieT pa3OUTh MPOCTPAHCTBO BO3MOXKHBIX MCXOJIOB Ha J1000€ pa3syM-
HOE€ KOJIMYECTBO KJIACTEPOB M B 3aBUCHUMOCTH OT TOTO, K KaKOMY W3
Hux MHC oTHeceT TeKylUlyr0 CUTyallMiO, ONpPEAeNsITh Iperonarae-
MO€ HarpaBlieHHe U3MEHEHUH B Ty WIN UHYIO CTOPOHY U UX CHITY.

IIpu o6paboTke (HUHAHCOBBIX BPEMEHHBIX PSIOB CAMOOPTAaHH-
3yIolIelcss HEHPOHHON CEeThI0 BHIOOpPKA NAHHBIX, UCHOJb3YIONINX-
csi mpu OOy4eHMM, COCTOMT TOJbKO H3 BEKTOPOB IIOKa3aTesel
{0i10:M10:1i40+Ci-10:0ig++++0i 1, N1, 1 4, Ci4,0; }. Habop nepemen-
HBIX, KOTOpbIE JIi PACCMOTPEHHBIX paHee Mojelieil OblIM BBIXOIHBI-
MH, [IPU pabOTE ¢ CAMOOPTaHU3YIOLUIUMHUCS CETSIMU HCIIONIb3YETCs YXKe
10CJIe OKOHYAaHUsI O0y4YeHHMs Uil MHTEPIPETAluu COACPKaHUS Kiac-
TEPOB, BbIJICTICHHBIX HEHPOHHOM CETHIO.

B mpouiecce MonenupoBanus Ha paccMaTpUBaeMOl BBIOOpPKE JaH-
HBIX MOCcTpoeHa kKapTta KoxoHeHa co cienyronmMu napamerpamu: 49
s4yeek (pa3mep KapTbl 7X7), 7 KimactepoB. Pe3ynbraThl npuMeHEHUs
HEeMpOCeTeBON MOJIeNN KIacTePU3aLUH K aHAIN3Y OUPIKEBBIX JaHHBIX
110 BEIOpaHHOM Mape BalOT MPUBEEHBI B Ta0JI. 3, a rpaduk HaKoIIe-
HUSI TPUOBLIM B TOPTOBOI CHCTEME NIOKa3aH Ha puc. 9.

Tabnuya 3

PE3YJIbTATHI BUPJKEBBIX ONEPAIIMI MO BAJIIOTHOM MAPE EUR/GBP
IIPU TIOCTAHOBKE 3AJAYY HEUPOCETEBOI'O MOJAEJIUPOBAHUSA
KAK 3AJAYU KIIACTEPU3ALIUHN

Pesynbrat TOp-

Crenano TpaH3aKIHiA
TOBJIU, ITyHKTOB

Ne

Crioco0 pacuera BCEro YAQUHBIX HEYJIauHBIX Ha
i (pu 00Be- Beero oy
Me BBIOOp- a6c % a6c % TpaH3-
KH) ' ’ aKLHUIO
1 | Pacuer mo Bce- | 2114 1152 (54,5 |962 |45,5 | 6555 3,10

My oObemy gau- | (2134)
HBIX

2 | Pacuer mo tec- | 213 112 |52,6 |[101 (47,4 | 541 2,54
TOBOH BBIOOD- | (214)
K€, pAaBHOMEPHO
pachopeneneH-
HOW Ha MacCH-
B€ JAHHBIX
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W3 ananu3a tabn. 3 BUAHO, YTO pelIeHUE 3aa4i BATIOTHOTO Juiiepa
MOCPEJICTBOM KJIACTEPU3ALMU TAKKE MO3BOJISIET MOYYUTh TOJIO0KUTENb-
HbIE TOPrOBbIE pe3ynbTaThl. D(PHEKTUBHOCTh TAHHOW MOJENHU 10 BCEM
KPUTEPUSIM OKa3alach HIKE, YEM y PAaCCMOTPEHHBIX BBILIE MOJENEH
KkiIaccudukaimu 1 perpeccud. OIHAKO ClIEAYyEeT OTMETUTh, YTO Ui T0-
JTydeHusi 6ojee BBICOKUX pe3yJIbTaTOB C CAaMOOPTaHU3YIOIUMUCS HEH-
POHHBIMU CETSAMHU TpeOyeTCsl HECKOJIBKO MHOW IMOAXON K TOATOTOBKE
BXOJIHBIX JJAHHBIX U OoJiee TmaTenbHbIi ogoop mapamerpoB MHC. Tak,
B YIOMSHYTOH yxe pabote [15] umenHo npu ucnonb3oBanuu kapt Ko-
XOHEHa ObLT TOTyYeH HAHMOOIBIIHIA SKOHOMHYCCKUHN d(DPEKT.
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Puc. 9. [lunamuka u3MeHEHUs pe3yIbTaTOB TOPIOBIIM PHU PELICHUH 3a1a41
BaJIIOTHOTO JTMJIEpa KaK 3aJjaudl KJIacTepU3aIiiu

AHanmu3 JUHAMUKW HAKOIUICHUS TPUOBUIM, TPEACTaBICHHON Ha
puc. 9, MO3BOJSIET CAENATh BBIBOJ, YTO MOTEHITHAIBHBIE BOSMOKHOCTH
JAHHOM MOJENU AOCTAaTOYHO BBICOKME. Tak, pasHUIA MEXAy MHHHU-
MaJbHBIMH M MaKCHMaJbHBIMU 3HAYCHUSMH TOPTOBOTO pe3yJbTaTa
coctapnseT noutu 1300 myHkToB. OHAKO, KaK U B Cllydyae MOJEIH,
TIOJIyYEHHOW B PE3yNbTAaTE PErPECCUOHHON MOCTAHOBKHU 3a/1a4H, 3TOT
QITOPUTM MPHUHATHS TOPTOBBIX PELIEHUI Npu paboTe AOMyCcKaeT J0c-
TATOYHO MHOTO MEJIKUX YOBITKOB, UTO yXy/IIIIaeT OOIIHI1 pe3ybTarT.

B nenoM, Ha OCHOBaHUM aHaIM3a MPOBEIECHHBIX MOJEIBHBIX JKCIIE-
PUMEHTOB MOHO CJIeJIaTh BBIBOJ, YTO TEXHOJOTHH PEIICHUs 3aJadu
BAJIIOTHOTO JWJIEpa B PErpPECCHOHHOM M KIacCU(HUKAIMOHHOM IMoCTa-
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HOBKaxX MaJIO OTJIMYAIOTCA APYT OT apyra. OCHOBHBIE pa3Indus MPOsB-
JISIFOTCSL B UHTEPIPETALMU TIOJTYyYEHHBIX JaHHBIX. [Ipy 3TOM, MOCKOJIBKY
KJIacCU(PUIMPYIOIIas MOAETb 00eCIeYnBaeT JIydllne yeIbHbIe MOKa-
3aTeld, YeM PerpecCHOHHas, OHa OOJIbIIE MOJXOJHUT JUIS CO3/IaHHS aB-
TOMATUYECKUX TOPIOBBIX CUCTEM. B TO ke BpeMsl perpecCHOHHas MO-
JIeTTb, KaK ¥ KJIaCTepU3alMOHHas, 00ecIednBaeT NoIyueHHe IPOrHo3a B
Ka)JIOM TOPrOBOM IIEPUOJE, IOITOMY XOPOLLIO MOAXOAUT JUIsl CO3AaHUS
ABTOMAaTH3HPOBAHHBIX CUCTEM MOJAEPKKH IPUHATHS PELLICHU.

OTMeTuMm, 4TO OTHOCUTEIBHO HU3KHUE YAEIbHBIEC TOKA3aTEIN JOXO-
HOCTH IOJIy4YEHBI B PE3Y/bTaTe PELICHM 3a7a4l BaJIIOTHOIO JUIEpa B
PErpecCUOHHON U KJIACTEPU3ALIMOHHOW MOCTaHOBKaX. B 3HaunTenbHON
Mepe 3T0 00YCJIOBJICHO NMPUMEHEHUEM JO0CTaTOYHO NPUMHUTHUBHON Me-
TOJIUKHU MPHUHATUS TOPTOBBIX PELICHUH, KOTOpas HE YYHUTBIBAET CHILY
MPOTHO3UPYEMBIX JABHKEHHI BaJIIOTHOTO Kypca. OHAKO, €CIIU 3T MO-
JIeNIM MIPUMEHSIOTCS AJISl CO3/aHUsl CUCTEM IOAJCPKKU MPUHATHUS pe-
IIEHUH, TO JaHHBIM HEAOCTATOK HE HOCUT MPUHLMIIMAIBLHOTO 3HAYe-
HHS, TTIOCKOJIBKY MO3T Tpeiiepa — 4eloBeKa Coco0eH OT(UIBTPOBBI-
BaTh MH(OPMALIMIO O MATOBEPOSTHBIX M3MEHEHUSX Kypca.

Takum 00pa3zoM, HOTydeHHbIE Pe3yJbTaThl SICHO JAIOT HMOHATH, YTO
pE3yJIbTAT PELICHHs 3a1a4i HEHPOCETEBOr0 MOAEIMPOBAHUS HENOCPE-
CTBEHHO CBsI3aH C €€ nocraHoBkoi. IIpy 3TOM Ul pa3HbIX 3a/1a4 ONTH-
MaJIbHOM MOXKET OKa3aThCs CBOSI IIOCTAHOBKA. Tak, B pe3ysbTare COInoc-
TaBJIEHHUS PACCMOTPEHHBIX MOJIENICH MPOTrHO3UPOBAHMUS MEXOAHKOBCKUX
BAJIFOTHBIX KYPCOB BBISICHIJIOCH, YTO MPH 33JJAHHBIX YCIOBUSIX HANOOIb-
I SKOHOMUYECKUH 2(h(HEKT MO3BOISET MOITYUUTh MOJEIB, PEaTU3yI0-
11251 TOCTAHOBKY 331241 KJIaCCHU(PUKAIIMK PHIHOYHBIX CUTYAIIUH.

BwMmecte ¢ Tem cieyeT oOpaTuTh BHUMaHHE HA TO, YTO PE3yIbTATHI
JAHHOT'O UCCJIEJOBAHUS HEAOCTATOYHO MPEICTABUTENbHBI, YTOObI Clie-
JaTh OJHO3HAYHBIA BBIBOA O Oonbiueit dddexkTuBHOCTH Kiaccupuka-
LIMOHHOM MOCTAHOBKH JJIsl PELICHUs 3aJaud BaJIFOTHOrO auiiepa. Tak,
JUIS TIOJIyYEHHsI XOPOILEro pe3yibTara MPpU pealn3alu CUCTEMBI IOA-
JEPKKU MPUHATHS PEILIEHUI C MCIIOJIB30BAHUEM CaMOOPTaHHU3YIOIIH-
XCsI HEHPOHHBIX ceTel TpeOyeTcs TIIaTesbHasi MOATOTOBKA BXOIHBIX
JTAHHBIX U TTOI00p KoJm4ecTBa HelipoHOB B cetH [10, 15].

B nenom ke, nosydeHHbIe pPe3ybTaThl MO3BOJSIOT apryMEHTHPO-
BaTh 11€JI€CO00PA3HOCTh MCTIONB30BaHMS B TOCTAHOBKE 3a7[auil HEUPO-
CETEBOr0 MOJEJIIMPOBAHUS MPOMEKYTOUHOIO 3Tana — MPUBEACHUS
peraemMon 3a1a4u K OJJHOM MM HECKOJIBKUM 0a30BbIM 3aaayaM. OKOH-
YaTelbHbIM BBIOOP CIOCO0a PELIeHUs] KOHKPETHON 3a/1auM OCYIIECTB-
J€TCA HAa OCHOBAaHUM aHAJIM3a PE3yJbTaTOB, MOJYYEHHBIX NIPH €€ pe-
HIEHUU B PA3IMYHBIX 0A30BBIX OCTAHOBKAX.
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