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STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

1.BBepeHue

"pacvk nsmeHeHns LeH Ha 30510TO
oKTS6pb-aekabpb 2005 roga
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I'paghux uzmenenus yeu Ha 3010mo 8 nepuood okmsopv-oexabps 2005 2ooa
Kpacnas nunus — cpeonee meoncoy yenamu zaxkpvimus (CLOSE) u omxpoimusa(OPEN)

HyHKmuprze JUHUU — HAUMEHbULAA U HAUOObULAS UEHbl 34 Oenb

Mps1 uMeeM exeTHEeBHYIO (TI0 paboduM JHSM) CBOJKY IIEH Ha 30JI0TO B TIEPHOJ C
03.01.2005 mo 29.12.2006. 3ataya COCTOUT B TOM, UTO Ha OCHOBE MPEACTABICHHOM
CTATUCTUYECKON MHPOpMAIIK HEOOX0IUMO CeNaTh MPOTHO3 Ha 15 mHei. [t momydenust
0o0J1ee TOYHOTO MPOTHO3a BOCTIOIB3YyEMCS pa3IuYHbBIMU MeToamMu, a uMeHHo: APTICC,
AKCIMOHEHILIMAJIbHOE CTJIaXKMBAHKE, CE30HHAS IEKOMIIO3UIIUs, TPOTHO3UPOBAHUE C
HCIIOJIb30BAaHUEM HEUPOHHBIX CETEH, a TaKXKEe MTOCTPOUM PETPECCHOHHYIO MOJIEIb, KOTOpast
TaKKe IIOMOXKET CJIeNIaTh HEKOTOPHIE BHIBOJIBI.

CHaugana MMOCTPOUM COOTBETCTBYIOIIHNC PAALI U IMTPOAHATIU3UPYEM UX BHU3YAJIBHO.

1. co3maaum HOBYIO IEPEMEHHYIO, HECYIIYIO HHPOPMAIIHIO O JHIX HEICIH.

2. TMOCTPOMM B OJTHOM KOOPJIMHATHOM TJIOCKOCTH 4 psifia, OTBEYAIOIIMX 34 Pa3INYHbIE
napametTpsl (cm. [Ipunoxenue).
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STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

3. BU3yaJbHO 3aMETHO, YTO B TEUCHUE JHS BUAUMBIX Pa3IUIUil MEXITy BEITMUYUHAMU
rapaMeTpoB HET. ITO U MOHSTHO.

JInHenHbin rpacdmk (GOLD_2005_2006_day.sta 6v*520c¢)
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Puc.1.2
I'paguk uzmenenus yen na zonomo (HIGH, LOW, OPEN u CLOSE) 3a oenv 6
nepuoo

saneapv 2005 - oexadbpe 2006

Moskem 3aMeTuTh, 4To B epuo ¢ ssaBaps 2005 mo anpens 2006 mpoucxoauin
OTHOCUTEILHO CTAOMJIbHBIN U TUTABHBIA POCT IIEH. 3aTEM MPOU30IIIEI CUIIHHBINA B3JIET,
a 3aTeM majieHue (Maii — cepeanna utons). [[pubau3uTenbHO ¢ U0 CUTYAaIlHs BHOBb
cTaja cTabuIbHOM, HO YeTKO BBIPAKEHHBIN POCT IIEH NPAKTUYECKU MpeKpaTHics. J1a
uH(popmanus npuroautcs Ham B noctpoeHuu moaenu APIICC ¢ unrepBeHuei.

4. B nanHOoM mpumepe OyJieM CTPOUTH MPOTHO3 JUIsl OHOM MepeMeHHOH (OCTaIbHbIe
AQHAJIOTUYHO), HO JIJIsl TOTO, YTOOBI BEIOPATh Ty U3 YETHIPEX EPEMEHHBIX, KOTOpast
Han0oJ1ee CUIBHO MOMOXKET CIIPOTHO3UPOBATH OCTAJIBHBIE, IOCTPOUM
KOPPESALHOHHYIO0 MaTpully B aHau3e «OCHOBHBIE CTATUCTUKH U TaOIHULIBD».

WTak, nocTpouB MaTpHIly ApHBIX KOPPEJSILMM, €J1aeM BBIBOJ O TOM, YTO
nepemenHas LOW Hanbosee CHIIBHO KOPPETUPYET € OCTAIbHBIMHU.

E€ nmporao3om Msl 1 3aiiMeMcHl.
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STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

padwmk nepemenHon: LOW
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I'pagpux uzmenenus munumanvrou yenvt (LOW) 3a oenv 6 nepuoo ausapv 2005 -
dexkabpw 2006
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STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

2. APNCC mopenmu

(Mopenu Astoperpeccum m lNpouHTerpuposaHHoro Cxonbssuero
cpenHero)

B MeH10 aHanu3 BeiOepeM «YTi1yOJeHHbIE METO/Ibl aHANIN3a» «BpeMeHHbIe psbl U
IIPOrHO3UPOBAHUEY.

B nosBuBIemcs JHUAJI0r¢ MOXHO HaWUTH AOCTYII K MHOT'OYHCJICHHBIM MCTOAaM
dHaJImM3a. HCCMOTpH Ha TO, YTO OHH BCC ABJIAIOTCA HC3aBUCHUMBIMHU, UX UHTCTpAllUA
MMO3BOJILACT UCIIOJIb30BATh PE3YyJIbTATHI, ITIOJYUYCHHBIC ITPU pa60Te OAHOI'O ME€TOJa KaK
BXOJHBIC JaHHBIC JJIA pa60T51 Apyroro.

Oto6pazuB rpaduk psaa LOW, rae mo ocu abcrpce MbI OyieM OTKIIaIbIBaTh
HOMEpa HaOJI0ICHUA, OTMETUM, YTO UMEET MECTO MHTEPBEHITUS TUIIA «CKaYKOOoOpaszHoe,
BPEMEHHOE» C MOMEHTOM BO31ecTBUS Ne354.

WNurepBennust Hayanack Ha HabmoaeHnu Ne 320 u 3akonumiack Ha Ne 378 .

[IpenmosnoxuM BEpHBIM, YTO UMEET MECTO BTOPasi U TPEThsI UHTEPBEHIIMM TUIIA
«CKaYK000pa3HOe yCTOMYNBOE BO3ICUCTBUEY, a8 UMEHHO C HOMEpaMH Bo3aeicTBUil NeNe
395 u 445. Bpems Bo3aeiCTBUS UHTEPBEHIIMI: ¢ HOMepa 388 o Homep 448.

I/ITaK, MBI CZICJIa]Ii HCKOTOPBIC MPCATTIOJIOKCHU A 00 HUHTCPBCHIUAX.

PaccmoTpuM HavanbHBIM OTPE3OK PsiAa, 10 MOMEHTA Havajla BO3IEUCTBUS. byaem
paccMaTpuBaTh NEPBOHAYAIBHBIN KyCOK psifa. MTak, Hac HHTEpecyeT OTPE30K psaja C
HoMepaMmu HaOmroaenuit 1- 320. s Toro yToOb! aHAIM3y ObLIA JOCTYITHA TOJIBKO YacThb
psija B TIaBHOM nuanore « BpemeHHbIe psiib» HE0OX0IUMO HaXKaTh KHONKY «BbIOpaTh
HaOIIOCHNS U 3a1aTh COOTBETCTBYIOIINE YCIOBHS, 3a/1al0IIue TpeOyemble

HaOJIIOEHNUS.
2l
@ MepereHtee | L0 0K, [NpeofpasoEaHma, S8TO - W KPOCCKOPPENALMK, FPaPiH) |
B nok. | MepereHHas | JAWHHOE WMA NEperMEHHOR [pRaa) | [ |
L Lot
E Onumm ~ |
4 | SELIET
= ||tsis 4
y " —r=a i) 1 oo 1 .
WEND KONKA HA NEPEMEHHYID ;
P sl v noBwa euifiopa Habnroaenvi Ananwza,/ Tpadmka ﬂﬂ
Bre prGpaHHEE NepemeHHEe Byay
EHASNEHHON Nepementon (pAsa). % Mcnonb30BaTh TEKYWWE YCNOBWA BIGOpa HatoaeH
Mpeofipazo e aHHEE NepeMeHHES 36
ML, YTofH 3ALHTHTE NEPEMEHH " Mcnonb30BaTh YCAOBMA BISOPE TOMBKD 407 TERYWErD AHanksa/ T paduka
MeToak! | OdpatoTk.a nponyck:
¥ Ganatk yonoeuA esifiope | EEdlpociorp I'IEDEMEHHbl OumMcTHTE BCe | ok, I
= ~ BEAKHMTE HAGMEHMA B AHANME/T paguHKM
APNCC u aeToROppens OTHeEHa |
7 B Hatinogenus
=3 APTICE © whTe
' JanaHHble: = Omepere.. |
FKCNOHEHUWANEHOE Crns HatnioaeHus, vl < 321 ﬂ o= |
YAOBNETEORAWME YCAOBHHD: CoxpaHiTe kak..
Pypke [cnexkTpan ﬂ
Homepa HatnogeHm9iE: |1 -B05
 Mokmoure HataoaeHua us AnanusalT padukos
YaoeneTeopamiwme | d
E
Hormepa Hat o eHui: I
Homepa HaGnKAeHHi: B B2HTE HoMepa H, BK. HAK HEK. H: AHANKEA, HAH JHANE30HE
HabnogeHki, Hanppamep: 1, 3, 5-12
¥aoE et EopakLy b p ANA BNEKTPOHHEN TAEAML, ONepaTope, firHKLKKH, CHHTAKCHE,
WENOEHK No3EOAAKIWKE EEBPATE HY:EHEE ANA aHANHEE HAGAKJEHHA .
Ju HOMEpa nep (el w2
Hanpumep: (a1 w1=0 OR age*18 (b)gender="MALE AND wea<twitvl)
Puc 2.1

Buvibop mpebyemvix nHabodenuil 0ns ananusa.
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STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

3ameuanue: Kocda HeoOX00UMOCMb 8 pACCMOMPEHUU UMEHHO IMO20 OMPe3Ka psoa
omnadem HeodX00UMOo obecneuums U NPOKOHMPOIUPOSANb OMKIIOUEHUEe JMUX YCIO0BULL
mem dice cnocobom.

[Tocne Toro, kak MbI BEIOpaN MIEpeMEHHBIE /ISl aHAJIHM3a, TOCTPOUM rpaduk
YPE3aHHOIO psja.

padmk nepemeHHon: LOW
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I'pagpux uzmenenus munumanvrou yenvt (LOW) 3a oenv 6 nepuoo ansapv 2005 - anpens
2006(00 npeononazaemoil unmepsenyulL)

TeopeTnuecku U3BECTHO, YTO ISl TIOOOTO CTAlIMOHAPHOTO BPEMEHHOTO psiaa
CYILLIECTBYET MOJIENIb aBTOPEIPECCUH U CKOJIB3AIIETO CPEIHET0, KOTOpasi OMHUCHIBAET €T0
MOBE/ICHUE.

OcHoBHas TPYAHOCTb COCTOUT B TOM, UYTO NMMOAABJIAIOIICC OOJIBIIIMHCTBO PCAJIbHBIX
PAAOB TAKOBBIMU HE ABJIAKOTCA. HpI/I‘-II/IHaMI/I 9TOMY CJIyKarT 00 3aBUCHMOCTD AUCTICPCHUH
HJIM MaTEMAaTUYCCKOI'O OKHJaHUA OT HOMEpPA Ha6J'II-OI[eHI/Iﬂ.

M3BecTHO TaKke, 4TO MOCPEICTBOM NPUMEHEHHS HEKOTOPBIX MPeoOpa3oBaHUit
MO>KHO JOOHTHCS, TOTO, YTOOBI IPUBEICHHBIHN s OBUT CTAIIMOHAPEH.
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STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

Taxumu npeodpazoBaHUSAMU ABISIOTCS:

1. BssTue pa3HocTell ¢ pa3IUYHBIMU JIaraMH —
100MBaeMCsl TOCTOSTHCTBA MaTEMaTHYECKOTO
OXKHJIaHUSL.

2. llpumMeHeHue pa3nInyHbIX apU(PMETUUECKUX ONepaluil
(;morapudgmupoBaHue, BO3BEICHNE B CTETICHB ...) KO
BCEM YJIeHaM psijia — T0OMBaeMcs MOCTOSHCTBA
TUCTIEPCUH.

B manHOM Moyne peann3oBaHbI pa3iIuuHbIe CIIOCOOB! Ipeodpa3oBaHus psaoB. s Toro
4T00BI HAYaTh MPEOOpPa30BaHMs, HEOOXOAUMO B IIOOOM METO/IE aHAIN3E HAXKATh KHOTIKY
«/pyrue npeoOpazoBaHust U TpapUKU».

[Tomumo TipeoOpa3oBaHus IEPEMEHHBIX JaHHBIN JHAJIOT TIO3BOJISIET CTPOUTH
KOpPEIOTrpaMMBbI, TPApHUKH PSAAOB, BHIYUCISITh 3HAYCHHUS ONMCATEIIHHBIX CTATUCTHK, a TAKXKe
OCYIIECTBIISATH PA3IUYHOTO pojia criakuBanus. CriiakuBaHue IPUMEHSETCS B TEX CIIydasx,
KOTJIa PsiJi CIMIIKOM «HMTOJBYATHINY. DTOT (PaKT 3a4acTyro 3aTPyJHSIET MPOIIece
MIPOTHO3MPOBAHUS, 00CCIIEUnBast OOJIBIIOE KOJIMISCTBO CYIIECTBEHHBIX OIMTUOOK.

Eﬂpenﬁp.ﬂnaauwﬂ nepemMeHHbix: GOLD_2005_2006_day.sta ?| - | Xl

|ﬁ {0FK [[peoSpasoEaTe EELENEHHYD HBpBMBHHHDH

EnnKl I'IEDEMEHHaﬂ| I AMHHOE MMA NeperenHoN [pada) | OTreHa |
L LOW/
B D vl

Yucno konMi Ha neperdeHHY [paal Iﬁ E Co¥paHuTE NepeMeHHEIE | Haanume |
w=f(=] ||:rfla}KHBaHHEI H=f[H,_l,l]| EJZLBHI'I PasHocTe, cgmmal ‘:ngbel Fpamuml Amomppenﬂuuul OnMcaTensHeE
'+ DK [MpeofipasosaTs BELEASHHYK NEPEMEHHY0) |
[peoSpazoEaHHA
% [MpUSaEHTE KOHCTAHTY [X=x+C) C=|D, " BeMecTs cpeaHes [R=x-t] M=|D,
™ CreneHe [x=x*C] C=|2,DEI " Cradgaprus. [x=[+)/5D) M=|D, 5D=| .
(" DfipatHan cTenes [x=x1/C] C:IE,DD V| Ouenie cpenses (MW crang. orka. (50]HE aanHer
" HarypantHeii norapude [x=lnlx]] " Briuects Tpema [vewasbit]] A ID_ b=|,_
" BrenoHenta [x=exp(x]) " ApTokopp. [x=sla+bielnar]]] a= |D, b=| )

V¥ | DueHvms a/b 1s aaHHEH nar= |.-|

Puc.2.3

Ilpeobpaszosanue nepemennvix

[Tokazarenem CTaMOHAPHOCTH PAJa SBISIETCS €r0 aBTOKOPPEISIIUOHHAs (QyHKINS
(AK®) u yactHas aBrokoppensaunoHHas QyHkius (YAKD).

VY cTanoHapHOro psijia X 3HAYCHUS TaHHBIX (PYHKIMI HE paBHBI HYJIIO TOJIBKO JIUIIH
Ha KOHEYHOM KOJIMYECTBE HAYAJIBHBIX JIArOB. B CTaTUCTMYECKUX MCCIIEIOBAHUAX HAC
MHTEpeCyeT He TOYHOE PAaBEHCTBO HYJIIO 3HAUEHUH aBTOKOPPEJIOrpaMM Ha OONBIINX Jlarax, a
IIOTIa/IJaHUE UX B ONPEICICHHBIA JOBEPUTEIBHBIN HHTEPBAI.
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STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

Hrak, nocne npuMeHEHUs K JAHHOMY OTPE3KY psiia CTaHAAPTHBIX MPOLEyP
MOJIy4aeM:

"padhmk nepemeHHol: NpeobpasoBaHHbIN LOW
=v4; In(x); 2 T4.cKk.cpegH.; D(-1)
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Puc 2.4
I'pagpux uzmenenus yeuvt LOW nocne
A) 835musi HaMYypaILHO20 102aPUPMA UIeHO8 PsLOa
b) cenascusanus ckonvzsaumum cpeoHum 08yMsa COCeOHUMU MOYKAMU
B) e3amue oomnoti paznocmu c nazom 1
AKI' u HAKT cnenyromue.

ABTOKOPPENALMOH. (PyHKLNS
LOW  :In(x); D(-1)
(CtaHgapTHble oLKbKM - oLeHku Genoro wyma)

Jlar Kopp. CrOm T T T Q je)
1 +,130 ,0557 O 5,42 ,0199
2 +,029 ,0556 =k 5,70 ,0579
3 -,074 ,0556 | B 7,48 ,0580
4 +,034 ,0555 - 7,86 ,0967
5 -,038 ,0554 S 8,33 ,1389
6 -,022 ,0553 P 8,49 ,2045
7 -,046 ,0552 i 9,17 ,2408
8 +,010 ,0551 : |i 9,20 ,3255
9 -,015 ,0550 i I i 9,28 ,4120
10 -,003 ,0549 i | i 9,28 ,5056
11 +,037 ,0548 | ﬂ; 9,73 ,5552
12 -,064 ,0548 ;D i 11,10 ,5208
13 -,036 ,0547 : 0 ; 11,53 ,5662
14 -,014 ,0546 }ﬂ i 11,60 ,6384
15  +,038 ,0545 : ﬂ: 12,10 ,6716
0 0 ---- [loB. nHTEPB.
1,0 0,5 0,0 0,5 1,0
Puc.2.5

Aemoxkoppenoepamma (AKI) npeobpazosannozo psoa LOW
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STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

YacTHast aBTOKOPPENSILMOH. (PyHKUMS
LOW  :In(x); D(-1)
(CT. owmbku npeanonaratoT nopsgok AP k-1)
Jlar Kopp. CrOm T
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'
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0 ---- [loB. nHTEPB.
-1,0 -0,5 0,0 0,5 1,0

Puc.2.6

Yacmnuas asmoxoppenocpamma (YAKI') npeobpazosannoco paoa LOW

BusyanbHo npoaHanu3npoBaB KOppeIorpaMMbl, CAETIAEM CIEAYIOINE
MIPEIONI0KEHUS 0 BUuae Mojienu. [1ocKombKy 3HaUSHHSI 00€UX KOPPEIorpaMM OYeHb
HEeOOoJIbIINE B COBOKYITHOCTH, TO MOXKHO MPEAIIOJIOKHUTh, YTO CIIPABEUINBA OJIHA U3
CIICAYIOUINX CUTYyalUi:

1)ects BeImenstomeecs 3HaueHue AKI TObKO Ha €IMHUYHOM Jiare ¥ yObIBaHUE
YAKT;

2)ectb BoIzenstomeecs 3HaueHne YAKI Tobko Ha €TMHUYHOM Jiare U yObIBaHHE
AKT

3)ectb ogHoBpemeHHO Boiaestoeecs 3Hauenne AKIT u HAKT Tonbko Ha
SAMHUYHOM JIare.

Cornacno merononoruu bokca-J[>keHkrnHCa HEOOXO0IUMO PACCMOTPETh MOIEIH
1) APIICC(0,1,1),

2)APIICC(1,1,0),

3)APIICC(1,1,1)

Ji1st TOro 4To0BI ONpeeNUTh NEPUO]] CE30HHOCTH, IPUMEHUM MHpOLEIypy aHaIN3a
@ypse. 151 aTOrO B AMANOre «AHAIN3 BPEMEHHBIX PAIOB» BbIOEpeM BKIIAAKy «Dypbe
(CcieKkTpanbHBIN) aHATTU3Y.
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STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

EEnepraanbl'ﬁ aHanws: GOLD_2005_2006_day.sta

I3
EJ‘IDKl I'IEDEMEHHaq| JN1HHOE MMA NEpEMEHHOR [pAna) | [mare |
L Lot

Lo In=] Onumn -
LOw Inf); D(-1) Ll

Yucno konui Ha NepereHHYD (paa): Iﬁ E CORpPaHWTE NEpEMEHHEIE | Ynamme |

BbIcTpbIi | ,ElononHMTeanoI Amokoppenquuul I'IporHosl

OgHoMEPHBIN aHanks Pypee |

JEyrepHeIi aHanks Fypee |

3] 3asuciran nepemewaq:l L

Puc. 2.7
Luanoe «CnexmpanvHulii ananuz»

3areM ocTaeTcs JIMIIb HaXKaTh KHONKY «OnHoMepHbIN aHanu3 Dypbey» U NpeiTu K Auaiory
«Pe3ynpTaThl CHEKTPAJIBHOTO aHAJIN3a»

HPE}ranaTbl CNEKTpanbLHOro aHanvsa: GOLD_2005_2006_day.sta 2| x

Mepewer. : LOW: lnix); D(-1)

Wiromo HabmonesErdi: E04 HOeproe: & IocmegHees: 505
N mabn. mocme pof. momce: E04
MpeoBpasoearma: Cpex=, 00075 EMYTEHO; ¥I. THeHT

MeTes HauB. IMEOE OepMONOrp. (SHAYeHMEe YacToTal:
(1y,0014:,0139 (2),0014: 2401 {2),0013:,0714 (4),0013:,4246 tSJ,DDlZ:,Dzﬁﬂ

BrICTpBIGA | JLonoaHKT enbHD I [pOCHOTR M rpadUEKd I

¥ Bruensrs sHaueHHA ﬁnnee:|1, OTreHa

[MepHogorpatdra | CrekTp. nno'rH-:c'rbl E‘ Oiruam v|

paduik,
lrr Yactora O Mepuoa ¢ for [mepuoa)

Puc 2.8

ﬂuaﬂoe ((P€3yflbmal’l’Zbl CnekmpailbHo20 anaiusa»

B JaHHOM AHUAJIOTC MBI MOKEM IIOCTPOUTDH MEPUOAOTPAMMY, KOTOPAsA U MOKAXKET
Han0oJiee BEepOsATHBIC 3HAYCHUS YaCTOTHI (MJIM MEPUO/Ia MPH BEIOOPE HAJIekKaIIEro (axka)
CE30HHOM KOMITOHEHTHI. Takke MOJTHO IOCTPOUTh TaOJIHIly 3aBUCMOCTH 3HAYCHU I
NEPUOJIOTPAMMBI OT YacTOThI (JIN0O mepro/ia). 3HaYeHHE TIEPUOJOTPaMMBbI IPECTABISIECT
co0oif cymMMy KBaJpaToB K03()PHUIIMEHTOB IIPHU CHHYCE U KOCUHYCE COOTBETCTBYIOIIECTO
apryMeHTa B Pa3JIOKEHUH JAaHHOTO psiia B psin Dypee.

StatSoft, Inc. Mporxoanposauue - 10 Copyright 2007



STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

Cnektp. aHanus: LOW  :In(x); D(-1)
Yucno Habn.: 318

0,000 ———™—————+——F+——+— -+ 0,0008
0,0007 | T 10,0007
0,0006 | 10,0008

a

£ 0,0005 | 10,0005

g

o

[=1

S 0,0004 10,0004

Q.

[0}

[ =

% 0,0003 10,0003

&

0,0002 10,0002
0,0001 10,0001
0,0000 Of 0,0000
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
Mepvopg
Puc. 2.9

Ilepuooocpamma paznoscenus npeodpaz08aHHO20 psoa o MpPU2OHOMempuiecKkomy 6a3ucy
Dypve

HauGonpmmii Bcruieck (He cunuTasi BCIUIECKA Ha TIEPHO/IE PABHOM JIJIMHE psifa) Ha
3gauyeHuu 40.

Ecnu Mb1 OyieM CTpOUTH MEPUOIOTPAMMBI 11 HEMOIU(DUIIMPOBAHHOTO PAA, TO MBI
OIATH K€ 3aMETUM HAuOOJIBILIUN BCIUIECK HA 3HAaueHuu 40.

CnekTp. aHanus: LOW
Yucno Habn.: 320

1465——"m""""+F++—F++—+— - - .  — 14E5

1,2E5 | 11.2E5
1E5 | 11E5

3

=

2

S 80000 | 180000

2

o

=

Q

2 60000 | 160000

5

(]

I

[0}

40000 1 40000
20000 | 120000
0 R e e 0]
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
Mepwvon

Puc. 2.11

Ilepuooozpamma paznodxicenus UCX0OH020 psA0a No MpueoHoMempuiueckomy baszucy DPypve

StatSoft, Inc. MporHosuposahme - 11 Copyright 2007



STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

[TockonbKy 3TO 3HaUE€HHE BECbMa HEOOBIUHO U TPYIHO OOBSICHUMO C TOUKH 3PEHUS
KUTEHCKOM JIOTUKH, TO MBI IIPOBEPHUM €I1I€ U CIIy4ai, KOrJa CE30HHOTO JIara HeT, TO €CTh
MIEPUOJI CE30HHOCTHU PaBEH HYJIIO (TEM CaMbIM MbI IIPOBEPSIEM THIIOTE3Y O TOM, YTO CE30HHAS
COCTAaBJISAOLIAsl OYE€Hb MaJla, WIM APYTUMH CJIOBaMH €€ 3HaYeHHEe CTaTUCTUYECKH HE3HAYUMO)

Cayuaii 1.Ce30nHb1i gar =0

Jiist TOrO, YTOOBI OOJIErYUTh MPOIEAYpy Moucka ontTuManbHOi Moaenn APIICC 6bun
HalMcaH MaKpOC aBTOMAaTHYECKOro epeOOopHOro MOUCKa 3TUX [apaMeTPOB.

ITocne 3amycka otoOpazutkcs quanor «ABTOAPIICCy.

YkazaB 3HaUeHUS TapaMeTpoB paboThl mapaMeTpoB (Ce30HHBIH JIar yCTaHOBHIIN
PaBHBIM HYJII0) HeoOXxomuMo HaxaTh «OK» s Hadana paboThl alropuT™Ma mporpaMMel.

x

[NeperieHHEIE BEIOpAHE

— ABTOMATHYECKDE NOCTROEHME DT HMaNEHOM MO

BapeupoBate p o oT ao

Bapevpopate g oT ao
Bapeumpoeate Pz ot ao

Bapeuposare (s or ao

11177

CesoHHE  nar ot oo

T 11117

CTpoMTe NporHos Ha q HAONKLEHWE BNEpED,

]

=

Brixog

Puc. 2.11
Juanoe «AemoAPIICCy

PesynbpTatom paboThl Makpoca SBISETCS Ta0JIHIa, B KOTOPOU TIPEICTABICHBI
napaMeTpsl MOJIETICH U pa3IyHbIe TUIIBI OIIMOOK, COOTBETCTBYIOLINE 3TUM MOJIEISIM.

StatSoft, Inc. MporHosnpoBaHue - 12 Copyright 2007



STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

Original Var1 Var2 Var3 Var4 Var5 Var6

p 1 1 0 0 1 1

q 0 0 1 1 1 1

Ps 0 0 0 0 0 0

Qs 0 0 0 0 0 0

SL 0 0 0 0 0 0

AbsMeanDev 4,430015 | 4,43001589 || 4,45141709 | 4,45141709 || 4,4529463 4,4529463

RelMeanDev 0,007155 | 0,007155777 | 0,007190921 | 0,007190921 | 0,007193440 |0,007193440

bLag 1 1 1 1 1 1

Lag 1 1 1 1 1 1

LagS 0 1 0 1 0 1

Puc. 2.12

Pezynomamur pabomui maxkpoca «A6moAPIICCy

Onwuiem, 9T0 COACPIKUTCS B CTPOKAX TaOJHIIbI:
" p — KOJUYECTBO WICHOB aBTOPETPECCHH;
" g — KOJMYECTBO WICHOB CKOJB3AIIETO CPETHETO;
= Ps— KOIWYECTBO CE30HHBIX YICHOB aBTOPETPECCUH;
= (s — KOJMYECTBO CE30HHBIX WICHOB CKOJIB3SIIETO CPETHETO;
= SL — BenmWYHMHA CE30HHOTO JIara;
= AbsMeanDev — cpennsisi abCONIOTHAS OMIMOKA;
= RelMeanDev — cpeHsisi OTHOCUTEIbHAS OLINOKa;
= bLag — ¢maroBslii mapaMeTp, yKa3bIBarOIIMi Ha TO, Opanuck paznoctH (1) wmm vet (0);

» Lag - (hnaroBeiii mapaMeTp, YKa3bIBaOIIUN Ha TO, Opaiuch pazHocTH ¢ jarom 1 (1) wiu
uer (0);

» LagS§ - ¢uaroBelii mapaMeTp, yKas3bIBAIONINI HA TO, Opanuch pazHoctu ¢ jaroM SL (1)
nmu Het (0);

[Tporpamma aBromaruueckoii noaronku APIICC moperneii coBeTyeT OCTAaHOBUTHCS Ha
mozemsix APTICC(0,1,1), APIICC(1,1,0), APTICC(1,1,1). Bo Bcex Moziensix OTHOCUTEIBHOE
abcomoTHOE oTKIIOHeHHE nopsaaka 0,07. CTpouM MPOrHO3HI.

Wraxk, 3aiiMeMcsi IOCTPOCHUEM MPOTHO30B /7151 BHIOPAHHBIX HAMH MOJIENIEH.

Moaeas APIICC(1,1,0)
StatSoft, Inc. MporHosupoBaxue - 13 Copyright 2007




STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

OneHku napaMeTpoB

[TapameTp siBiIsIETCS CTATUCTHUECKU 3HAYUMBIM, HO TOBEPUTEIbHBINA MHTEPBA
CJIMIITKOM BEJIHK.

Ucxop.:LOW (GOLD_2005 2006 _day.sta) NpeobpasoBanus: In(x),D(1) Mogenb(1,1,0) MS OcTaTok=
,00006

Mapam. AcumnrT. AcuvwmnrT. p HwxHan BepxHas

p(1) |0,138651 0,055693 2,489565 0,013301 0,029078 0,248225

Takxe NpoBEpUM OCTATKH Ha IPEIMET COOTBETCTBHSI CTaHJAPTHBIM
MIPEIIOI0KEHUSAM (HE3aBUCUMOCTh, HOPMAJIBHBIN THIT pactipenesienus). st Toro 4Toost
IIPOBEPUTH TUIIOTE3Y O HOPMAIBHOM PaCIPEAEICHHOCTH OCTATKOB, TIOCTPOUM T'MCTOIPAMMY
4acTOT U BEPOSITHOCTHBIN TpaduK.

'wcTorpamma; nepem.: LOW
APICC (1,1,0) ocTtatku ;
— OXua. HopmarnbH.
180

160

140

120

100

N Habn.

80

60

40t

20

0 I s .
-0,06 -0,06 -0,04 -0,03 -0,02 -0,01 0,00 0,01 0,02 003 0,04 0,05

BepxHve rpanuvubl (x<=rpaHuua)

Puc. 2.13

Tucmoepamma pacnpedenenus wacmom ocmamkog 6 mooeau APIICC(1,1,0)

StatSoft, Inc. MporHosuposaHue - 14 Copyright 2007




STANNSTHCA

AHANUS N NMPOIMHO3MPOBAHWE LIEH

OXug. HOpM. 3Ha4eHne

2t

3F

4}

-6

HopM. BeposiTH. rpachuk:  LOW
APIMCC (1,1,0) ocTatku ;

-0,05 -0,04 -0,03 -0,02 -0,01 0,00 0,01 0,02 0,03

3Hau.

Puc 2.14

Hopmanvuwiii geposmuocmuviii epagpux ocmamros mooeau APIICC(1,1,0)

Jl1st mpoBepKH HE3aBUCUMOCTHU MTOCTPOUM aBTOKOppeENorpaMmbl. B ciydae
CIPaBETMBOCTH MPEINOI0KEHUS O HE3aBUCUMOCTH OCTAaTKOB, 3HAUEHUS 00enx
KOppeorpaMMbl He OyIyT CTaTUCTUYECKH 3HAUMMBI [Tl TF0OOOTO Jlara.

StatSoft, Inc.

Jlar

0 J o U w N

10
11
12
13
14
15

ABTOKOPPENALMOH. PYHKLMSA
LOW : APIICC (1,1,0) octaTku ;
(CtaHgapTHble oWwmnbKKM - oLeHkK Genoro wyma)
Kopp. CrOm T T T Q P

-,010 ,0557 f '
+,022 ,0556

: {1 03,8540
‘ /19,9071
-,086 ,0556 |
+,051 ,0555 |

2,59 ,4593
3,44 ,4873
-,041 ,0554 | 1R { 3,99 ,5504
-,011 ,0553 | P 1 4,03 ,6727

I
l
O
I
I
Ny
-,046 ,0552 | iD % 1 4,72 ,6939
o 1
[
|
I
0
[
[
0

+,020 ,0551 4,85 ,7735
-,017 ,0550 4,94 ,8394
-,006 ,0549 4,95 ,8944
+,047 ,0548 | 5,68 ,8939
-,066 ,0548 7,14 ,8479
-,027 ,0547 3 3 {1 7,40 ,8806
-,015 ,0546 | Pl { 7,47 ,9150
+,042 ,0545 | e 8,05 ,9216

0 . | . 0 ---- JloB. NHTepB.

-1,0 -0,5 0,0 0,5 1,0

Puc 2.15

Asmoxoppenocpamma ocmamrog modeau APIICC(1,1,0)

MporHosnposaHue - 15 Copyright 2007



STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

YacTHasn aBTOKOPPENALUMOH. OYHKLNS
LOW : APICC (1,1,0) ocTtatku ;
(Cr. owwmbkun npegnonaratoT nopsaok AP k-1)
Jlar Kopp. CTOm T

1 -,010 ,0560
2 +,022 ,0560
3 -,086 ,0560
4 +,049 ,0560
5 -,037 ,0560
6 -,020 ,0560
7 -,036 ,0560
8 +,011 ,0560
9 -,014 ,0560
10 -,013 ,0560
11 +,053 ,0560

12 -,074 ,0560
13 -,030 ,0560 |
14 -,006 ,0560 |

|:‘_I:||:||:|===|:I|:||:||:||:||== |

15 +,027 ,0560

0 : : . ---- [loB. UHTEpB.
-1,0 -0,5 0,0 0,5 1,0

Puc 2.16
Yacmuas asmoxoppenocpamma ocmamrog mooeau APIICC(1,1,0)

Hrak, ¢ 00JIBIION CTENEHBI0 TOYHOCTH MOXHO CKa3aTh, YTO OCTATKH JICHCTBUTEIIHLHO
YIOBJICTBOPSIOT CTAHIAPTHBIM Mpernonoxenusm. Hakonerr, moctpoum cam mporsos Ha 15
HaOmoaeHu# (3 paboune Heaenn) Bepe 1 A1 TaHHONH MOJIEIIH.

MporHo3bl; Mogenb:(1,1,0) Ce30HHbIN nar: 12

Ncxon.:.LOW
Hauano ucxoaHbix: 1 KoHeL, ucxogH.: 320
600 " " " " " 600
580 _ 1580
560 i 1 560
540 | . {540
520 | 1520
500 1500
480 1480
460 1460
440 1440
420 1420
400 1400
380 ' ' ' ' ' ' ' ' : ' : ' : ' ' ' ' : 380
20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
— Habnwog. - MporHos + 90,0000%
Puc. 2.17

Ilpozro3 mooughuyuposannozo psioa npu nomowu mooeau APIICC(1,1,0)

StatSoft, Inc. Mporxoanposauue - 16 Copyright 2007



STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

MporHos HwxHun BepxHun
24 aimapTa 2006 T. 543,7592 536,7462 550,8639
27 mapta 2006 r. 543,7592 533,2143 554,5127
28 mapTa 2006 r. 543,7592 530,6181 557,2258
29 mapTa 2006 r. 543,7592 528,4695 559,4914
30 mapTa 2006 r. 543,7592 526,5977 561,4801
31 mapTa 2006 r. 543,7592 524,9190 563,2757
3 anpens 2006 r. 543,7592 523,3848 564,9268
4 anpens 2006 r. 543,7592 521,9642 566,4644
5 anpens 2006 r. 543,7592 520,6357 567,9098
6 anpens 2006 r. 543,7592 519,3840 569,2784
7 anpens 2006 r. 543,7592 518,1977 570,5817
10 anpens 2006 r. 543,7592 517,0677 571,8286
11 anpens 2006 r. 543,7592 515,9870 573,0263
12 anpens 2006 r. 543,7592 514,9500 574,18,03
13 anpens 2006 r. 543,7592 513,9519 575,2953
Puc. 2.17

IIpoenos moouguyuposanrnoeo psioa npu nomowu mooeau APIICC(1,1,0)

Mogneas APIICC(1,1,1)

OrneHuM napameTpsl.

Ncxop.:LOW (GOLD_2005 2006 _day.sta) Npeobpasosanus: In(x),D(1) Mogens(1,1,1) MS OcTaTok=

,00006
Mapam. AcumnrT. AcumnT. p HwxHas BepxHsas
p(1) |0,211409 0,291445 0,725383 0,468752 -0,362002 0,784821
q(1) |0,073778 0,294989 0,250105 0,802669 -0,506606 0,654163

O1eHeHHBIE TTApaMETPHI HE SBISIOTCS CTATUCTUYECKU 3HAYMMBIMU, HA YTO YKa3bIBaET
Ype3MepHO 0O0JIBIIOE P — 3HAYCHUE.

Mopens APIICC(0,1,1)
StatSoft, Inc. MporHosuposatue - 17 Copyright 2007




STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

OneHku napaMeTpoB

Wcxoa.:.LOW (GOLD_2005_2006_day.sta) NpeobpasoBanus: In(x),D(1) Mogens(0,1,1) MS OctaTtok=

,00006

Mapam.

AcumnT. AcumnT. o] HuxHasa BepxHsas

q(1) [-0,127628

0,052344 -2,43824 0,015306 -0,230612 -0,024643

[Tapamertp siBNsieTCSA CTAaTUCTUYECKHU 3HAUMMBIM, a IOATOMY IMPOJIENIAEM aHAIU3
OCTaTKOB, KaK JIJIsl IPEABIAYIIEeH MOJEIIH.

[TpoBepka ocTaTKOB Ha HOPMAJIHHOCTH

N Habn.

180

luctorpamma; nepem.: LOW
APICC (0,1,1) octatkut ;
— OxXua. HopMarbH.

160

140

120

100

80

60

40

20

0

-0,

06 -0,05 -004 -0,03 -0,02 -001 000 0,01 0,02 0,03 004 005

BepxHue rpaHuLbl (x<=rpaHuua)

Puc. 2.18

Tucmoepamma pacnpedenenus wacmom ocmamros 6 mooeau APIICC(0,1,1)

O)KIAFL. HOPM. 3Ha4yeHune

Hopm. BeposiTH. rpacguk:  LOW
APICC (0,1,1) ocTatku ;

-0,04 -0,03 -0,02 -0,01 0,00 0,01 0,02 0,03
3Hau.

Puc 2.19

Hopmanvnuiii seposmuocmuuiil epagux ocmamros mooeau APIICC(0,1,1)

HpOBepKa OCTAaTKOB Ha HC3aBUCUMOCTDb

StatSoft, Inc.
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STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

ABTOKOPPENAUMOH. DYHKUNS
LOW :APICC (0,1,1) ocTatku ;

(CtaHpapTHble oWNGKYM - oLeHKK Genoro wyma)
Jlar Kopp. CtOwm T T T Q P

1 -,000 ,0557} e 1 ,00 ,9932
2 +,040 ,0556 | |] 1 51,7731
3 -,086 ,0556| e 2,89 ,4091
4 +,050 ,0555 | 1 3,71 ,4472
5 -,043 ,0554 | 4,31 ,5056
6
7
8
9

-,010 ,0553 4,34 ,6301

-,047 ,0552 5,07 ,6519

O
[
0
s
0 ‘
+,019 ,0551 |] { 5,18 ,7378
- :
I
[
0
[
I
0

-,017 ,0550 } 5,27 ,8098
10 -,006 ,0549 } 5,29 ,8713
11 +,045 ,0548 | =ik 5,96 ,8760
12 -,066 ,0548 | = 1 7,43 ,8281
13 -,027 ,0547 } o 7,67 ,8645
14 -,016 ,0546 | 7,75 ,9017
15  +,041 ,0545} 8,32 ,9102
0 0 ---- [loB. NHTepB.
-1,0 -0,5 0,0 0,5 1,0
Puc 2.20

Asmoxoppenocpamma ocmamros modeau APIICC(1,1,0)

YacTHasi aBTOKOpPENSLIMOH. (PYHKLMS
LOW :APMNCC (0,1,1) octatku ;

(Cr. owwnbky npeanonaratoT nopsigok AP k-1)
Jlar Kopp. CtOm T

1 -,000 ,0560 col o

2 +,040 ,0560 | } i §

3 -,086 ,0560 | ;[]

4 4,049 ,0560 | i [ i

5 -,037 ,0560 | ; i i

6 -,021 ,0560} 3 1

7 -,036 ,0560 | -

8 +,011 ,0560 | —

9 -,013 ,0560 | b

10 -,014 ,0560 | -

11 +,052 ,0560 | L0

12 -,075 ,0560 | }[]

13 -,030 ,0560 | } I

14 -,004 ,0560 | ; | i

15 +,027 ,0560 | 3 0 3
0 L L L ---- [loB. UHTEpPB.
41,0 05 0,0 0,5 1,0

Puc 2.21

Yacmuas asmoxoppenocpamma ocmamrog mooeau APIICC(0,1,1)

Kak u B cmyuae monenu APTICC(1,1,0) MbI mOTy4niTu, 4TO OCTaTKH ¢ OONBIION
CTENEHBIO TOYHOCTH YJOBJIETBOPSIOT CTAHIAPTHBIM MPEIITOIOKEHUSIM.

[TocTponm nporxHos.

StatSoft, Inc. Mporxoanposauue - 19 Copyright 2007



STATESTE@A AHANUS N NMPOIMHO3MPOBAHWE LIEH

MporHosbl; Mogenb:(0,1,1) Ce3oHHbIN nar: 12

Woxon .LOW

0 | Hewano woxoneic 1 Kote woxoai. 320 | -

550 | {550

500 | {500

450 t 1450

400 t 1400

0, 50 100 150 200 260 300 350

— Ha6rion. - MporHoa - +90,0000%
MporHo3s HwxxHun BepxHun
24 amapTa 2006 r. 549,1411 542,0562 556,3186
27 mapTa 2006 r. 549,1411 538,4981 559,9945
28 mapTa 2006 r. 549,1411 535,8812 562,7291
29 mapTa 2006 r. 549,1411 533,7151 565,0130
30 mapTa 2006 r. 549,1411 531,8278 567,0180
31 mapta 2006 r. 549,1411 530,1351 568,8285
3 anpens 2006 r. 549,1411 528,5881 570,4932
4 anpens 2006 r. 549,1411 527,1556 572,0436
5 anpens 2006 r. 549,1411 525,8159 573,5010
6 anpens 2006 r. 549,1411 524,5537 574,8811
7 anpens 2006 r. 549,1411 523,3572 576,1953
10 anpens 2006 r. 549,1411 522,2176 577,4527
11 anpens 2006 r. 549,1411 521,1278 578,6603
12 anpens 2006 r. 549,1411 520,0819 579,8240
13 anpens 2006 r. 549,1411 519,0753 580,9484
Puc. 2.22

IIpozno3 mooughuyuposannozo psioa npu nomowu mooeau APIICC(1,1,0)

StatSoft, Inc. Mporxoanposauue - 20 Copyright 2007



STANNSTHCA

AHANUS N NMPOIMHO3MPOBAHWE LIEH

PaccmotpenHbie Moienu HE JAI0T XOPOIIUX MPOTHO30B, MOTOMY KaK JI0BEPUTEIHHBIN
WHTEPBaJ CJIMIIKOM OOJIBIIION, a BU MPOTHO3a «ITOJ03PUTEIIBLHO» MPOocToil. Bo MHOrOM 3TO
OOBSICHSIETCS] TEM, YTO MBI IPUHUMAIH TUTIOTE3Y 00 OTCYTCTBUU CE30HHON KOMIIOHEHTHI.

[TocTpoeHHbIe BHaYae KOppeaorpaMmMbl MOAU(PUIIMPOBAHHOTO psiZia XOTh U UMENN
3Ha4yeHUs, OOJIbIINE TOBEPUTEIBLHOTO YPOBHS, HO OHH OBLIM JI0BOJIBHO MaJlbl U, BEIOpaB
YPOBEHb JOBEPHSI UyTh OOJIbIIE, MOYKHO ObUIO OBbI CUUTATh Psifl CilydailHbIM. OLIeHKH
3HAYEeHUH TMapaMeTpoB OKa3aJUCh BeCbMa OJIM3KUMHU K HyIto (opsiika 0.13).

OTH 1B acriekTa TOBOPST O TOM, YTO KOPPENALHUS 3HAaUeHUH MOAN(UITIPOBAHHOTO
psijia ¢ penblIyIIuMI 3HAYCHUSIMHY ObLIa Ype3BbIYaiiHa, Majia, YTO U JaéT BO3MOXKHOCTD
MIPUHSATH TUIIOTE3Y O CIIYYaWHOCTH ITHX 3HA4YCHHM. Takum 00pa3oM, OCTaTKH MOJeIel c1abo
OTJIMYAIOTCA OT caMoro psijaa. [Ipu aHann3e oCcTaTKOB Mbl OTMETUIIN, YTO UX PACIIPEACIICHHUE
OYEHb OJIN3KO K HOPMAJIBHOMY € HYJIEBBIM MaTeMaTHYECKUM OXXUJAHUEM. A MOCKOJIbKY
HOpPMAaJIbHOE paclpeiesICHUE SIBISIETCS CUMMETPUYHBIM, TO OTPULIATENIbHBIE U
MTOJIOKUTENbHBIE 3HAUECHUS SIBIISIOTCS paBHOBEPOSATHBIMU. OTCIO[1a ¥ TIOJTy4YaeM, 4TO IPOrHO3
SIBJISICTCS IPSIMOM TOPU30HTAIILHON JIMHUEH.

Teneps paccMoTpum

Cayuaii 2. Ce3ouHbiii aar 40.

CHoBa paccMOTpUM 00pe3aHHbIH 10 HHTepBeHIMH paf. [IpuMeHum Kk HeMy
npouenypy asromatuueckoro novicka APIICC mozaenu. Pezynbratom paboThl TpOrpaMMbl
cTanm cienayromue pesyaprarsr: (2,1,1)(0,0,1) u (1,1,2)(0,0,1)

Mopeas APIICC(2,1,1)(0,0,1)

[Tpumenum mozens K psay. HalineM onieHkr nmapaMeTpoB. 3HAYEHUS P-yPOBHS B
YETBEPTOM CTOJIOIE TaOIHIIBI (2 UMEHHO TO, YTO 3TH 3HaueHus: MeHee 0.05) curHanu3upyIoT
0 CTAaTUCTUYECKOU 3HAYUMOCTU OLCHUBACMBIX IMapaMCTPOB.

Wcxoa.:.LOW before intervention: = v4 (GOLD_2005_2006_day.sta) NpeobpasoBaHusi:
In(x),D(1) Mogens(2,1,1)(0,0,1) Ce3oHHbIv nar: 40 MS OctaTtok=,00006
Mapam. AcumnTt. | Acumnr. p HwxHan BepxHsasa
p(1) 0,966880 |0,362545 |2,66692 |0,008050 ||0,253564 (1,680195
pP(2) -0,135909 -2,18229 |0,029827 |-0,258442 |-0,013375
q(1) 0,828572 |0,362065 |2,28846 |0,022773 |0,116199 [1,540944
Qs(1) -0,206648 |0,063811 |-3,23841 |0,001330 -0,332198 ||-0,081097

[TpoBenem cTaHgapTHYIO MPOLEAYPY aHaIN3a OCTATKOB Ha MPEAMET COOTBETCTBUS

CTaHAAPTHBIM NPCAIIOJIOKCHUSAM. HaunewMm c MPEAIIOJIOKCHUA O HOPMAJIBHOCTH UX

pacnipenenenusi. [loctpouM ructTorpaMmy 4acToT ¥ HOPMaJIbHBIM BEPOSTHOCTHBIHN rpaduk.
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I'nctorpamma; nepem.: LOW before intervention
APTCC (2,1,1)(0,0,1) octatku ;
—— Oxwna. HopMarsbH.
200

180

160

140

120

100

N Habn.

80

60

40

20

0 n 1 s
-0,06 -0,05 -0,04 -0,03 -0,02 -0,001 0,00 0,01 002 0,03 004 0,05

BepxHue rpaHuubl (x<=rpaHuua)

Puc. 2.23

T'ucmoepamma pacnpeodenenus uacmom ocmamros 6 moodeau APIICC(2,1,1)(0,0,1)

HopM. BeposiTH. rpacouk:  LOW before intervention
APTICC (2,1,1)(0,0,1) ocTaTku ;

OXug. HopM. 3HaYeHne

-0,04 -0,03 -0,02 -0,01 0,00 0,01 0,02 0,03

3Hau.

Puc 2.24

Hopmanvuwiti 6eposmuocmubiil epagux ocmamkog moodeau APIICC(2,1,1)(0,0,1)

Hcxons n3 mocTpoeHHBIX TPapHUKOB MOYKHO CKa3aTh, YTO pacHpeaeiICHHE OCTaTKOB
HeﬁCTBHTeHBHO SABJIICTCA HOPMAJIbHBIM. Ha sto YKa3bIBA€T BHCITHEC CXOACTBO 'MCTOIPpaAMMBI
U rpa¢yKa IIOTHOCTH HOPMAJIBHOTO PACHPEICICHUS C COOTBETCTBYIOIINMHU
K03 puIeHTaMu, a TakKe TOT (PakKT, YTO HOPMAIBHBIH BEPOSITHOCTHBIN IpadUK JEKHUT
MIPAKTUYECKH HA OMCCEKTpUCE KOOPAMHATHOTO YIJIa (32 UCKIIOYEHUEM HECKOJIBKUX
BBIOPOCOB).

Kak u BbIllIe HE3aBUCUMOCTh OCTaTKOB MPOBEPHUM, TOCTPOUB KOPPEIOTPAMMBI.

StatSoft, Inc. MporHosuposaHue - 22 Copyright 2007



AHANUS N NMPOIMHO3MPOBAHWE LIEH

STANNSTHCA

ABTOKOPPENALUMOH. OyHKUMA
LOW before intervention; APMCC (2,1,1)(0,0,1) octaTku ;

(CtaHpapTHble owmnbku - oLeHkn 6enoro wyma)

- [oB. nHTepB.

1,0

0,5

0,0

-0,5

M_+,+_ FUHT LT T T T b L L T+
=

L o o S o N ON NN oN o oNoN O\ O\ 4o A0 00 1A A0 A0 10 00§ 0

Puc 2.25

1)(0,0,1)

L1

Asmoxoppenocpamma ocmamros mooeau APIICC(2

YacTHasa aBToOKOppensaunoH. hyHKUMS
LOW before intervention; APTCC (2,1,1)(0,0,1) octatku ;

(C7. owmbkm npegnonaratoT nopsigok AP k-1)

[oB. nHTEpB.

0

0,0 0,5 1,

Puc 2.26

-0,5

M_.I.,r_ [N NN e e B N e e NN e
=

O RILOG000 O N R0 OO\ RILA~000 O N Rt 00 ORI —~000 0O

B e e e O G N ENON N AN AN AN NS A6 A8 08 08 18 M 08 ME RS SASASS SaTe)

Yacmuas asmoxoppenocpamma ocmamros mooeau APIICC(2,1,1)(0,0,1)

HOCTpOCHHBIe KOppeJIOrpaMMBbI TaKKE€ YKa3bIBAIOT HA TO, UYTO OCTATKU YAOBJICTBOPAIOT

CTaHIAPTHBIM MPEAIONOKEHHEM (H.0.p.)
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Monean APTICC (1,1,2)(0,0,1)

HapaMeTpH ATOM MOJICIU TaKXKe SIBIASIOTCS CTaTUCTUYCCKUMHU 3HAYMMBIMU

Ucxop.:LOW before intervention: = v4 (GOLD_2005 2006 day.sta) lNMpeobpasoBaHus:
In(x),D(1) Mogens(1,1,2)(0,0,1) Ce3oHHbI Nnar: 40 MS Ocrtartok=,00006
Mapam. AcumnT. | Acumnr. p HwxHasa | BepxHsas
p(1) [-0,747197 0,151897 |-4,91911 |0,000001 |-1,04606 |-0,448337
q(1) |-0,904583 0,157131 ||-5,75688 |0,000000 |-1,21374 |-0,595425
q(2) |-0,184220 0,060807 ||-3,02956 |0,002652 |-0,30386 |-0,064580
Qs(1) [-0,200800 0,062842 ||-3,19530 |0,001538 |-0,32444 |-0,077156

IIpoBenem aHanu3 OCTaTKOB

'nctorpamma; nepem.: LOW before intervention
APMCC (1,1,2)(0,0,1) ocTaTku ;
— OxwA. HopMarbH.
200

180

160

140

120

100

N Habn.

80

60

40

20

0 1
-0,06 -0,06 -004 -0,03 -0,02 -0,01 0,00 0,01 0,02 003 0,04 0,05

BepxHvie rpaHunupbl (x<=rpanvua)

Puc. 2.27

T'ucmoepamma pacnpedenenusn uacmom ocmamkos 8 mooeau APIICC(1,1,2)(0,0,1)
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Hopm. BeposTH. rpacmk: LOW before intervention
APICC (1,1,2)(0,0,1) ocTaTku ;

Oxwug. HOpM. 3Ha4eHue

-2

3

-4

-5
-0,04 -0,03 -0,02 -0,01 0,00 0,01 0,02 0,03

3Hau.

Puc 2.28

Hopmanwvuwiti 6eposmuocmubiil epagux ocmamkog moodeau APIICC(1,1,2)(0,0,1)

ABTOKOPPENALMOH. YHKUMSA
LOW before intervention: = v4; APMCC (1,1,2)(0,0,1) octatku ;
(CtaHpapTHble owmnbku - oueHkn Genoro wyma)
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Puc 2.29

Asmoxkoppenocpamma ocmamixos moodeau APIICC(1,1,2)(0,0,1)

OnsTh e MPUHUMAEM CTaHIAPTHBIC IPEIOI0KEHUST 00 OCTaTKaxX.
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APIICC ¢ uHTepBeHIMEN

Be1re Ob1utH cliemanbl HEKOTOPBIE MPEAON0KEHNsT 00 HHTEpBEHIUAX. [locTpoeHHbIE
MOJIEJIN AJIS OTpe3Ka psiia oNpoOyeM NPUMEHUTH K HICXOJHOMY Psily, JOTIOJIHSAS UX
uHpopmanuei 06 HHTepBeHIMAX. boee Toro, paccMoTpuM JBa citydasl, a MMEHHO CIIy4daii C
OJIHOM MHTEPBEHLUEH U CIIy4al ¢ TPEMsI HUHTEPBEHLUSAMH.

3ameuanue: Mbl HE OyZIeM paccMaTpuBaTh MOJIETTH O€3 CE30HHOTO Jlara, MOTOMY Kak
JaKe Ha «XOpOIIeM» OTPE3Ke psijia OHU MPOSIBIIIN ce0s ropa3zio XyxKe.

Mopeas APIICC(2,1,1)(0,0,1)

[TocTpouB TabnuIly OLIEHOK apaMeTPOB MOJIENIH, 3aMETHUM, YTO 3HAYMMBIMHU SIBJISIETCS
e napametp Jensra(l), oTHOCAIIMIICS K IepBOM HHTepBEeHIIMU. IMEHHO 3TOT QakT u

o0y /1aeT paCCMOTPETh CITy4aid TOJILKO C OJJHOW WHTCPBEHIIUCH.

Wcxop.:LOW (GOLD_2005_2006_day.sta) NMpeobpasosaHus: In(x),D(1) (MpepBaHHas APTCC)

Mopens(2,1,1)(0,0,1) Ce3oHHbinn nar: 40 MS OctaTok=,00011

Mapam. |Acumnrt. | Acumnr. p HuxHan BepxHasa |UHTepB. UHTepB.

p(1) 0,229004 |0,341953 |0,669695 |0,503355 |-0,442802 0,900811

p(2) -0,062694 |0,067761 |-0,925220 |0,355288 |-0,195817 0,070430

q(1) 0,068810 |0,340334 |0,202183 |0,839854 |-0,599816 0,737435

Qs(1) |-0,037558 |0,040655 |-0,923817 |0,356017 |-0,117430 0,042314
Owmera(1) |0,013982 |0,010349 |1,351115 |0,177256 |-0,006349 0,034314 |354 ck/Bpem
OenbTa(1) |0,822909 |0,279039 |2,949085 |0,003333 |0,274705 1,371113 ||354 ck/Bpem
Owmera(2) |0,009939 |0,010603 |0,937357 |0,349018 |-0,010892 0,030769 395 ck/ycT
Owmera(3) |-0,008904 |0,010598 |-0,840155 |0,401215 |-0,029725 0,011917 |445 cK/ycT

Ouenum nmapameTpsl 17 BTOporo ciaydast. OnsaTh ke CTAaTUCTUYECKU 3HAYMMbIM
aBisieTcs auib napametp denbta(l).

Mcxoa.:.LOW (GOLD_2005_2006_day.sta) Npeo6pa3zoBanus: In(x),D(1) (MpepsanHaa APICC)

Mogenb(2,1,1)(0,0,1) CesoHHbin nar: 40 MS OctaTtok=,00011

Mapam. |Acumnr. | Acumnr. p HwvxHsas Be;;xuﬂ UHTepB. |UHTEpB.
p(1)  0.212194 2993 lo 614990 |0,538834 0465663 |0,890051
P [ 056130 2’06767 -0,829532 [0,407189  |-0,189094 [0,076816
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at)  [0.054810 (322 o 150682 [0,873194 |-0,619526 (0,729145
i 0,04052
as() |5 039500 |7 -0,976879 (0,329090  |-0,119208  |0,040029
0,01033
Owera(1) (0,014312 | 1385255 |0,166576 |-0,005986 |0,034610 (354 ck/apem
0,28205
fentta(1) 0,817756 | 2899323 (0,003900 |0,263639  |1,371873 |354 ck/apem

Hcxons u3 9TOro, A€j1acM BBIBOJ O TOM, UTO JaHHasA MOICIb C HHTepBCHHHCﬁ (HC
3aBUCHUMO OT UX KOJIPI‘IGCTBa) HC aACKBaTHa.

[MocTpouB rpaduku MPOrHO30B, HATIISTHO YOSTUMCS B 3TOM.

MporHo3el; Mogenk:(2,1,1)(0,0,1) 3 nHTepBeHUMK

Ucxon.:.LOW

Hauano ncxoaHbix: 1

KoHel ucxogH.: 520

750

700 |

650

600

550

500

450

400 r

350

750

1700

1650

1600

1550

1500

1450

1400

350

— Ha6noa.

-50 0 50 100 150 200

---- MNporxo3 -

300 350

400
+90,0000%

450 500 550

MporHosbl; Mogens:(2,1,1)(0,0,1) 3 uHTEepBEHL MK
(GOLD_2005_2006_day.sta) Mcxog.:.LOW
Ha4ano ncxoanbix: 1 KoHew ncxogH.: 520

MporHo3 HwxHun Bepxhu
1 sHBaps 2006 r. 632,6538 | 622493 |642 8141
2 ssHBaps 2006 r. 632,4390 | 616:944 1647 9339
3 auBaps 2006 r. 632,1280 | 812905 551 3507
4 sivBaps 2006 r. 632,1738 | 899921 I554 4058
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5 sHBaps 2006 r. 632,4473 | 807538 557 3564
8 sHBaps 2006 r. 632,3172 | 805005 559 6590
9 siBaps 2006 r. 632,2852 | 802764 561 8050
10 sHBaps 2006 r. 632,1852 | 800809 |563 7606
11 sHBaps 2006 r. 632,540 | 998749 565 7583
12 sHBaps 2006 r. 632,1583 | 996:830 567 4863
15 sHBaps 2006 r. 632,3121 | 999250 560 3743
16 sHBaps 2006 r. 632,3587 | 993640 1674 0774
17 sHBaps 2006 r. 6324575 | 992190 1675 7647
18 sHBaps 2006 r. 632,5213 | 990686 |54 2567
19 sHBaps 2006 r. 632,5740 | 989264 575 0836
Puc. 2.30

IIpoerno3 ucxoonozo psioa npu nomowu mooeau APIICC(2,1,1)(0,0,1) ¢ 3 unmepsenyusmu.

MporHo3sbl; Mogens:(2,1,1)(0,0,1) 1 nHTepBeHUMH
Wcxop.:.LOW

Hauano ncxogHbix: 1 KoHeL, ucxogH.: 520
750 T T T T T 750
700 1700
650 | {1650
600 | * {600
550 1 550
500 1 500
450 1450
400 | 1400
350 . . . . . . . : . . . 350

-50 0 50 100 150 200 250 300 350 400 450 500 550
— Habniog. ---- MNporHo3 + 90,0000%

MporHosbl; Mogenk:(2,1,1)(0,0,1) 1 nHtepseHunn (GOLD_2005_2006_day.sta) Ncxog.:.LOW I
Hayvano ncxogHbix: 1 KoHel, ncxogH.: 520
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MporHo3 HwxxHuin BepxHum
1 auBapsa 2006 r. 632,6685 622,5107 642,8262
2 aHBaps 2006 r. 632,4759 617,0081 647,9437
3 auBaps 2006 r. 632,1542 612,9525 651,3559
4 saHBaps 2006 r. 632,2070 609,9597 654,4544
5 anBaps 2006 r. 632,5125 607,5939 657,4310
8 sainBaps 2006 r. 632,3673 605,0350 659,6996
9 aHBaps 2006 r. 632,3325 602,7822 661,8827
10 saHBaps 2006 r. 632,2219 600,6090 663,8349
11 auBapsa 2006 r. 632,2979 598,7489 665,8469
12 anBaps 2006 r. 632,1913 596,8120 667,5706
15 aHBaps 2006 r. 632,3616 595,2421 669,4811
16 aHBaps 2006 r. 632,4128 593,6312 671,1944
17 auBaps 2006 r. 632,5218 592,1464 672,8972
18 saHBaps 2006 r. 632,5914 590,6828 674,5001
19 anBaps 2006 r. 632,6502 589,2625 676,0379

Puc. 2.31

IIpozno3 ucxoonozo pada npu nomowu mooeau APIICC(2,1,1)(0,0,1) c oonoii
UHmMepBeHYUell.

Mopeas APIICC(1,1,2)(0,0,1)

st BTOpo#t Moienu mpoBOAMM Te ke paccyxaeHus. Kak u B npeapiayIiem ciyyae,
MOJTy4aeM HEyTEIIUTENbHbIE Pe3yIbTaThl O CTATUCTUYECKOM 3HAUMMOCTH MapaMeTpOB
monenu. Hmke npuBeneHa Tabnuia oreHoK U rpadukK mporHo3a.

Wexoa..LOW (GOLD_2005 _2006_day.sta) NpeobpasoBanus: In(x),D(1) (MpepsanHaa APICC)

Mogenb(1,1,2)(0,0,1) Ce3oHHbin nar: 40 MS OctaTtok=,00011

Mapam. Acuwmnr. Acumnr. p HuwxHaa |BepxHasa [UHTepB. |UHTepB.
p(1) |0,242467 0,807387 0,300311 |(0,764062 |-1,34373|1,828660
q(1) |0,088548 0,805772 0,109892 (0,912538 |-1,49447 |1,671566
q(2) /0,048303 0,130045 0,371431 (0,710470 |-0,20718|0,303789
Qs(1) [-0,037933 0,040468 -0,937364 |0,349012 |-0,11744|0,041570
Owmera(1) |0,014812 0,010289 1,439593 |0,150593 |-0,00540 |0,035027 (354 ck/Bpem
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|ﬂeana1) |0,810609 ‘0,288301 |2,81 1681 |0,0051 17

0,24421 |1 ,377004 |354 ‘CK/BpeM

MporHo3el; Mogens:(1,1,2)(0,0,1) 1 mHTepBeHUMK

Mcxon..LOW

Havano ncxoaHbix: 1 KoHeu ncxogH.: 520
750 T 750
700 1700
650 i 1650
600 | {600
550 1 550
500 1 500
450 1450
400 1400
350 i i i i . . i i i i i 350

-50 0 50 100 150 200 250 300 350 400 450 500 550
— Ha6niog. ---- lMporHos - +90,0000%

MporHo3bl; Mogenk:(1,1,2)(0,0,1) 1 nHtepeeHumn (GOLD_2005 2006_day.sta)
Mcxop.:LOW Havano ncxogHbix: 1 KoHew ncxogH.: 520

MporHo3 HwxxHun BepxHun
1 anBaps 2006 r. 632,8675 621,8016 644,1303
2 aHBaps 2006 r. 632,8890 616,0434 650,1953
3 auBaps 2006 r. 632,6079 611,5305 654,4117
4 aHBaps 2006 r. 632,7131 608,1188 658,3021
5 anBaps 2006 r. 633,1242 605,4469 662,0668
8 sainBaps 2006 r. 632,9565 602,5335 664,9157
9 aHBaps 2006 r. 632,9313 599,9918 667,6792
10 saHBaps 2006 r. 632,8041 597,5392 670,1501
11 auBapsa 2006 r. 632,9118 595,4599 672,7194
12 anBaps 2006 r. 632,7812 593,2827 674,9095
15 aHBaps 2006 r. 633,0072 591,5473 677,3728
16 saHBaps 2006 r. 633,0770 589,7587 679,5771
17 auBapsa 2006 r. 633,2189 588,1186 681,7778
18 saHBaps 2006 r. 633,3070 586,5006 683,8488
19 anBaps 2006 r. 633,3863 584,9392 685,8460
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Puc. 2.32

IIpozno3 ucxoonozo pada npu nomowu mooeau APIICC(2,1,1)(0,0,1) c oonoii
UHmMepBeHYUell.

BeiBoa:

[Tponenanubie nonbiTku nocTpouTh APIICC mozens, ONMUCHIBAIOINIY IO TOBEICHUE
JAHHOTO BPEMEHHOTO Psijia OKa3aduch 0€3yCIeNIHBIMU B TOM IUTaHE, YTO UCXOMS U3
HOJIy‘-IeHHBIX pe3yanaT0B, HCJIB3s CACJIaTh Kaq€CTBeHHBIﬁ BBIBO/JI O ITIOBCICHUU p;l;[a C
HpI/ICMﬂeMOﬁ CTCIICHBIO TOYHOCTH.

[Tpu4rHOI STOMY SIBISIETCS, BO-TIEPBBIX, TO, YTO UCXOTHBIN sl HE 00JaaeT YETKOU
CE30HHOM COCTABJISIFOUIEH. DTO HE MO3BOJIIET HAUTU MOBTOPSIIOLIUECS 3aKOHOMEPHOCTH.

Bo-BTOpBIX, psia (a TakKe BCe €ro NpuBeIeHHBIE TPE0Opa30BaHMs) C OYCHb OOJIBIION
CTETIEHBIO TIOTPEITHOCTH MOKHO Ha3BaTh CTAIMOHAPHBIM. DTOT (hakT 00yCIaBINBACT
HEBO3MOXKHOCTh ONUCATh MOBEJCHHUE Psifa MOEISIMUA aBTOPETPECCUU U CKOJIB3SIIETO
CPEIHETO, ISl KOTOPBIX 3TO YCIOBUE SBISETCS HEOOXOAUMBIM.

B-tperbux, 04€BHIHO, UTO CTPYKTypa IPEANIOIaraéMoOr B3auMOCBSA3U YWICHOB psijia C
MPEABITYIIMMHI OYEHb CII0KHAS.

Crnepyromum I1aroM Ha HallleM My TH MPOTHO3UPOBAHUS OyIeT MPUMEHEHHS MOACIN
Census I (mpumMeHeHUE CE30HHOM AEKOMIIO3UIINN).
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3.Mogensb Census I(npumeHeHMe C€30HHOMU AEKOMMNO3ULUM)

B nuanore «BpeMeHHbIE psiibl M TPOrHO3UpOBaHKUE» BeIOepeM MeTo Census
I(npumeHeHHe ce30HHOI JexomMno3unuu). [Tocne 3Toro ctaHeT akTUBHBIM JTHAJIOT.

El{naccmecuaﬂ CE30DHHAA AeKomMnosyuMA (MeTon Census [): GOLD_2005 X

0K [BenoaHHTE CesoHHYH AEKOMMOSHLHIE] |

EJ'Il:IKl nEDEMEHHaﬂl L MMHHOE MiA NepereHHoN [pARaga) | OTreHa |
L L0
B O 'l

Yucno konuit Ha nepereHHy [pAak |2EI ﬁ CoxpaHuTE NepereHHEe | Ha AT |

BeicTpeld  JononHHTENEHD |AE:T0K|:||:||:|EJ1;|L|.HM| I'I|:u3rH|:|3|

CesoHHas Mogenk

T CezoHHEI nar: |4EI E

% MyneTunnuearienas W L eHTp. cronbsAwes cpenHes

[mna yeTHoro naral

LofaguTe & padoyyn oGnacTe
V¥ Cromesawme cpeagpre W CesoHHYN KoppekTUROERY pAda

¥ OthowenuA/PasHioctd W CraameHHei TpeHo-UMgn

v Ceson. coctasnAwowue v HeperynapHuio KomMnoHeHTY

‘:.-}i Hpyrie NnpectpasogaHHA W FRaPHEK

Puc. 3.1

Juanoe «Knaccuueckas cesonnasn oexomnosuyus (memoo Census I1)»

Ha Bxnagke «JlonoaHuTenbHO» BbIOEpeM 3HaUeHUE MynbmuniukamueHast
ce3onHocmyb. B KauecTBe 3HaUCHMsI BETMUMHBI CE30HHOTO IIUKIIa BO3bMeM 3HaueHue 40
(mpuunHa- aHanu3 Bele) Takol BBIOOP MOXKHO apryMEHTHUPOBATh TEM, YTO pazMax
«KOJIe0aHMIT» YBEIIMYMBACTCS C POCTOM HOMEpa HAOIIOACHUH.

[Tocne naxxatus kHonku «OK» B pabouyro 061acTs 700aBITCS 6 PSAIOB, KOTOPHIE MBI
noTpeOoBai JOOABUTH B HACTOSIIIIEM JTHAJIOTE.

[Toctpoum rpaduKu 3TUX PSIIOB.
1.CraaxknBaHue CKOJIb3SIIIUM CPEIHUM

CHavana BBIYUCISETCS CKOJb3AIIEEe CpeAHee Uil BPEMEHHOIO psijia, HpU 3TOM
[IMPUHA OKHA OepeTcst paBHOM MEPHOIY CE30HHOCTH.

StatSoft, Inc. MporHosnpoBaHue - 32 Copyright 2007



STANNSTHCA

AHANUS N NMPOIMHO3MPOBAHWE LIEH

"pacbvik BbIBPaHHBIX NepeMEHHbIX (PSA0B)

750

3Hau.

5
03/01/05 08/04/05 14/07/05 19/10/05 24/01/06 01/05/06 04/08/06 09/11/06
— LOW ---- LOW; np6p.

Puc 3.2

Canaorcusanue 636€UIeHHbIM S-mu MOYeyHbIM cpedHuM

2.0THOLICHME

[Tocne B3SITHS CKOJB3SIMIUX CPEAHUX BCS CE30HHAs (T.e.

SHAYCHUS CKOJIB3AIUX CPCAHUX

padhuk BbIGPaHHbBIX NepeMeHHbIX (PAA0B)
115 T T T -

110
105

100 I'm. j’ “k ," *\ ‘r" + r v'\' M

3Hau.

95

90

85
03/01/05 08/04/05 14/07/05 19/10/05 24/01/06 01/05/06 04/08/06 09/11/06
— LOW; np6p. ---- LOW; np.2

Puc 3.3

750

700

650

600

550

500

450

400

350

BHYTPHUCE30HHAs )
W3MEHYMBOCTh OyJeT WCKIIOYCHA, TI03TOMY OTHOIICHHE MEKIYy HaOII0IaeMbIM H
CTIQKEHHBIM PsIOM OYJeT BBIACIATh CE30HHYIO COCTaBISIONIYIO (TUTIOC HEPETYJISPHYIO
KOMHOHGHTy). HOCKOJ'H)Ky MbI HMEEM JO€JI0 C MYHBTHHHHKaTHBHOﬁ CE€30HHOCTBIO, TO
CE30HHYIO COCTABIIIIONIYI0 HAmIero psiga OyaeM BBLICIATH, el 3HAYCHHs psaa

115

110

105

100

95

90

85

Omnowenue (I’lyHKmupOM ommeveHa Ce30HHAA COCmaGJZ}llOW(Jﬂ)
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3.Ce3oHHAS COCTABJIAIOIIAN

Ha CJICOYIOIEM are BIYHUCIACTCA CE30HHAA COCTABIIIONIAsA KaK YPE3aHHOC CPEAHEC
(HOCKOHbe Hallla MOJECJIb MYJIbTUIINIMKATUBHAA I10 HpennonomeHmo) BCEX 3HAUCHUM psAaa,
COOTBCTCTBYIOIIIHUX JJaHHOM TOYKE C€30HHOTO HHTCpBAJIA.

VYpe3aHHBIM CPEAHUM HEKOTOPOTO MHOKECTBA YMCEJ HA3bIBAECTCS UX CPEIHEE, B3ATOE
MocJie yAaJIeHusl HAanOOJIBIIIETO U HAUMEHbIIIETo 3HaYeHHM. [1omydeHHbIi B pe3yabTaTe 3TUX
NecTBU psif siBiseTcs (YCPEAHEHHOM ) CE30HHOM COCTABIIAIONIECH UCXOAHOTO Psijia.

"pachvk BbIGPaHHbBIX NEpEMEHHbIX (PAA0B)

102,5 102,5

102,0 | 1102,0
1015 11015
5
<
n101,0 1101,0
I
3
& 1005 1100,5
c
o
S 1000 | 1100,0
8
o
£ 995} 199,5
3
S
2 99,0 1990
=
o]
-

98,5 | 1985

98,0 | 198,0

97,5 97,5

03/01/05 14/07/05 24/01/06 04/08/06
08/04/05 19/10/05 01/05/06 09/11/06
— LOW; np6p.
Puc 3.4

Cesonnas cocmasiiAaroua

4.CraaeHHbIH TPeHI-IUKJI

Hcxonsslil psal MOKHO CKOPPEKTUPOBATH, €T €r0 3HA4CHMs HAa 3HAYEHUs] CE30HHOU
cocrasisironied. Ilomywaromuiics B pe3yJsibTaTe psii Ha3bIBAECTCS CE30HHONW KOPPEKTHUPOBKOU
psna (T.e. U3 psAga yopaHa ero ce30HHas COCTABJISIOIIA ).

[Mpubnumxenne i OOBETUHCHHOW TPEHIA-IUKINYCCKOH KOMIIOHEHTBI MOYKHO
MONly4YUTh, TPUMEHSII K PAOy C CE30HHOW TMOMpPaBKOW MPOIENypy S-TOYEHHOTO
(LIEHTPUPOBAHHOTO) B3BEIICHHOTO CKOJIB3AIIETO CPEAHETo ¢ Becamu 1, 2, 3, 2, 1.
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"pacuk BbIGpaHHbLIX NEPEMEHHbIX (PSA0B)

750 750
700 | 1700
S 650 | 1 650
I
o
@
< 600 | 1600
S
=
=
2 550 | 1 550
=
0
I
&
2 500 | 1 500
®©
B
O
= L )l
g 450 450
-
400 | 1 400
350 . . . . . . . 350
03/01/05 08/04/05 14/07/05 19/10/05 24/01/06 01/05/06 04/08/06 09/11/06
— LOW; np6p.
Puc 3.5

Cenasicenmnviii mpeHO-yuk

S5.HeperyJsipHasi KOMIIOHEHTa(OIIMOKH)

Ha nocnennem miare BeiensieTcs ciaydyaiiHas WM HEPETYJIipHasi KOMIIOHEHTa
(TOTPEeITHOCTR) MyTEM AETICHUEM 3TOTO psia) Ha TPEHI-IUKINYECKYI0 KOMIOHEHTY

"pachvk BbIGPAHHbBIX NEpEMEHHbIX (PAAO0B)

1,03 1,03
1,02 11,02
=
Y 1,01 11,01
I
2
[0]
xS
2 1,00 ‘ 11,00
=
e
g
x
g 0,99 1099
Q
Q.
Q
I
< 098 10,98
e}
-
0,97 1097
0,96 : : : : : : : 0,96
03/01/05 08/04/05 14/07/05 19/10/05 24/01/06 01/05/06 04/08/06 09/11/06
— LOW; np6p.
Puc 3.6

Hepezynapnas komnonenma(owuoxu)
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6.CriiasceHHbIN TPEHI-UMKJ H OIIHOKH

J1s TOro, YTOOB! OLEHUTH Ka4eCTBO CE30HHOM JIEKOMITO3UIINH LIE€1eCO00pa3HO
paccMOTpeTh rpaduKu TPEHA-IIUKINYECKONH KOMIIOHEHTHI ¥ OIIMOOK B OJTHOW cHCTEME
KoopauHaT (B pa3HbIX MacmTabax). Kak HeTpyaHO 3aMeTHTh, HapuMep, HanOOJIbIINE
OLIMOKH HOSABIISIOTCS B IEPUOJIBI PE3KUX CKAYKOB Psiia (MIIM UHTEPBEHIIMH, O KOTOPBIX
TOBOPUJIOCH BBIIIIE)

"pachvk BbIGPAHHbBIX NEpEMEHHbIX (PAAO0B)

750 1,03

700 11,02

40);
40);

650

11,01

600
11,00

550

LOW:CrnaxeHHbI Tp-LMKN (CEe30H
LOW:Heperynsp. komn. (ce3oH

10,99
500
10,98
450
400 | Rl
350 : . : . : . 0,96
03/01/05 14/07/05 24/01/06 04/08/06
08/04/05 19/10/05 01/05/06 09/11/06
— LOW; np6p. (J1) ---- LOW; np.2 (M)
Puc 3.7

CenasiceHnvill mpeHoO-yuxi u ouuoKu

3ameuanue:

s mozo, umobwl nocmpoums Kaxkou-1ubo Helunelnslil epagux (Hanpumep,
2UCMOo2pammy) 00H020 U3 pso0os (Hanpumep, ouudoK), Haxoosawe2ocsa 8 pabouetl obracmu,
HE0OX00UMO 8bl0eUMb IMOM PO KYPCOPOM U HANCAMb KHONKY NOCMPOEHUSL HEOOX0OUMO20
epaghuxa.
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100

Ivctorpamma; nepem.: LOW
Heperynsp. komn. (ce3oH=40);
—— OXuA. HopMarbH.

90

80

70

60

50

N Habn.

40|

30

20 ¢

10

/A

0
0,982 0,986
0,984

0,990
0,988

0,994 0,998 1,002 1,006 1,010 1,014 1,018
0,992 0,996 1,000 1,004 1,008 1,012 1,016

BepxHue rpaHuLbl (X<=rpaHuua)

Puc 3.8

FMCH’ZOZPCIMMG uacmom ocmamioe npu Ce30HHOU ()eKOMI’ZOSMI/;MU

Hopwm. BeposiTH. rpacmk: LOW
Heperynsip. komn. (ce3oH=40);

Oxwua. HOpM. 3Ha4eHune

4 .
0,986 0,990
0,988

0,992

1,010 1,014
1,012

1,006
1,004 1,008

0,994 0,998 1,002
0,996 1,000

3Hau.

Puc 3.9

Hopmanvuwiti 6eposimnocmubiil 2pagux ocmamros npu Ce30HHOU 0eKOMHOZUYUU.

3aM€TI/IM, YTO CTJIQ)KEHHBIN TPCHA-UUKII HC CUJIBHO OTJIMYACTCA OT UCXOAHOT'O psAaa.
[IpuunHamMu 3TOTO ABISETCS TO, YTO pa3Max CE30HHOM COCTABIIAIOUIEH OYEHb MaJl 110
CPaBHEHHUIO CO 3HAUCHUSMH Psia U €ro pa3MaxoM (pa3Max CEe30HHOM COCTaBIISIONICH paBeH

4, pazmax psiga nopsiaka 300!).

Jlig HarnggHOCTH MpUBEIEM TaOIUILy KOPPESLUI BCEX KOMIIOHEHT.
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Koppensuun (Ce3soHHast gekomnoanums: Mynbtun. ce3oH. (40) (GOLD_2005 2006_day.sta) B
Workbook1) OTMeueHHble Koppensauum 3HaunMbl Ha YPOBHE P

LOW Ckonb3. OTtHow. |Ce3oHHbIe |Ckoppek. |CrnaxeH. |Heper.

LOW |1,0000 ,9861 ,2300 ||,0946 ,9977 ,9970 ,0733
p=--- p=0,00 p=,000 |p=,041 p=0,00 p=0,00 p=,114

Ckonb3. |,9861 1,0000 ,0666 ||,0212 ,9889 ,9908 ,0044
p=0,00 p= --- p=,151 [p=,648 p=0,00 p=0,00 p=,924

OtHow. (,2300 ,0666 1,0000 (,4819 1977 ,1829 4146
p=,000 p=,151 =-- |p=0,00 p=,000 |p=,000 p=0,00

Ce3oHHble |,0946 ,0212 ,4819  {1,0000 ,0275 ,0270 ,0100
p=,041 p=,648 p=0,00 ||p=--- p=,553 |p=,560 p=,829

Ckoppek. |,9977 ,9889 ,1977 11,0275 1,0000 [,9993 ,0724
p=0,00 p=0,00 p=,000 |p=,553 p=--- p=0,00 p=,118

CrnaxeH. |,9970 ,9908 ,1829  ||,0270 ,9993 1,0000 ,0361
p=0,00 p=0,00 p=,000 [p=,560 p=0,00 p= --- p=,437
Heper. |,0733 ,0044 4146  ||,0100 ,0724 ,0361 1,0000

p=,114 p=,924 p=0,00 (p=,829 p=,118 p=,437 =

B nannoii Tabnuie ko3QppUIUEeHT Koppensuuu Mexay nepemenHoit LOW u
Ce30HHOM COCTABIIAIOIIEH XOTh U SIBJISIETCA CTATUCTUYECKU 3HAYUMBIM, HO P-YPOBEHb
MPAaKTUYECKH HA TPAHUIIE JTOITYCTUMOTO, @ HETTOCPEICTBEHHO caM KO3 PHUIIMEHT BeCbMa Majl
(.0946). Takxe ormeTnMm, uTo K03 dunneHT koppensauu nepemerHor LOW u Ce3oHHOMI
KOMITOHEHTHI 110 YPOBHIO 3HAYMMOCTH HE OYEHb CUJIBHO OTINYAETCS OT COOTBETCTBYIOLIETO
koapduuuenta mexry LOW u HeperynsipHoit KOMIOHEHTBI, XOTSI KOPPEISLMUA MEXKTY
MOCJIEHUMHU NTEPEMEHHBIMU OBITh HE JTOJIKHO.

Koppensuun (Ce3soHHasa gekomnosmuus: Mynbtun. ce3oH. (40)
(GOLD_2005_2006_day.sta) B Workbook1) OTme4YeHHble KOppensaummn 3HadunmMbl Ha
YPOBHeE p

LOW |Ce30HHbIe |Heper.

LOW 1,0000 (,0489 ,0708
p=-- |p=,273 p=,112

Ce30HHbIe ,0489 (1,0000 -,0087
p=,273 |p= --- p=,845
Heper. ,0708 ||-,0087 1,0000

p=,112|p=,845 p=---
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B Tabnuiie Bbllie IpeCTaBIEHbI TAPHBIE KOPPEISALMH TOJIBKO MEXAY TPeMs
nepemeHHBIMH(LOW, Ce3onnas komrnoneHnTa u Heperymnsipaas komrnonenTa). Kaptuna,
Habo1aeMast 371ech, elle Oosee HarlsaJHO MoKas3biBaeT HezaBucuMocT LOW ot Ce3oHHOI
cocrasistoLe. bosee Toro, cyas no 3Ha4eHUsIM p- ypoBHs, HeperyispHas KOMIIOHEHTa
OKa3bIBaCT OOJIbINIEE BIMSHUE HA HCXOTHBIN P, YTO HEBO3MOXKHO IO TIPEIIOI0KEHHIO.

Taxum 00pa3oM MOYKHO CA€IaTh BBIBOJ O TOM, YTO CE30HHYIO KOMIIOHEHTY MbI
BBIJICJIUTh HE MOXKEM, a CJIEI0BATEIbHO IPUMEHEHUE CE30HHOM NEKOMIIO3ULIUU TAK)KE HE
IIPUBOAUT K XOPOILIUM pe3ysbTaTaM

4.9KCnoHeHuManbHoe crinaxxmsaHme

Jlg nanbHeNIero aHaau3a BOCIOIb3YEMCSl METOJOM SKCIIOHEHIIMAIbHOTO
crinaxuBanus. B nuanore «BpemeHHbIe psi/ibl U TPOrHO3UPOBAHHUEY» BbIOEpEM
COOTBETCTBYIOIUN MeTo. JJnanor «Ce30HHOE U HECE30HHOE IKCIIOHEHIINATIBHOE
CIJIQKMBAHKE) MPEACTABIICH HIDKE.

LR —— IKCNOHEHMANbHOE Criaxusanre: GOLD_2005 2| =1x

0k

Enok | I'Iepemennaﬂl JAkHHOE MMA NepeMeHHoi [pRoa) | OTMeHa |
L Lo
& Oruwm v|

Hueno konui Ha neperveriye (paak[20 [ B Coxpanme neperverie | Unanre |

BricTpeli  JonoaHuTensHo | Mouck Ha CETKEI ABTOMETHYECKME I'IDHCKI AETOKOPPENALMA ﬂporHos'

~ionens V' MToroesii rpaduk 4nA KawA0ro CraamMeaHis

CEAOHHAA KOMMOHEHTA: o= [0
Her: AQAMTHE:  MynsTHRAMKAT.: ¥ Mporsos/owntke 6 patiosyn ofnacts

BesTpeHaa: |: {& npoctaa |ﬂ - @ - MporHos lﬁa HabnoasHH
Muresnei Tpes: || C e le#f o O "B"::f:;a .
Srenonenuman: | = e 0 |ost € @] [pyrie NpeotpasoBaHia 1 rpadikig
Dermebmposar: | [~ i e lie

Anbda: Iﬁa HeneTa: Iﬁ Famma:lﬁ CPMZIW
™ Hau 3Hau9Hue:|U, I | HaqaanblnTperm:lr

[~ OWeHMTE CESOHHBIE MHOKMTEM W5 AaHHBIK:

@ NepereHHan |He'r

Puc.4.1

ﬂuaﬂoe «Ce3onnoe u necezoHHOE IKCNOHEHYUAIbHOE cailax cuearnuer

Ha Britanke «JlonOJHUTENIBHOY MOJIB30BATENIO MPEIIAraeTCsi apuoOPHO OLIEHUTH BH]T
CE30HHOM COCTaBIAIOUIEH (HET, alJUTUBHASI CE30HHOCTb, MYJIbTUIIJIMKATUBHAS CE30HHOCTD)
Y BUJI TPEHIOBOM coCTaBIsitonel (06€3 TpeHaa, TMHEHHBIA TPEH I, SKCIOHCHITHAIBHBIA TPEHI,
nemMrpupoBaHHbIi TpeH ). Takke MbI MOKEM BBIOPATh TApaMeTPhl CTIaKUBAHUS U
BeJII/I‘-II/IHy HpOFHO3a. KaK 6BI.HO 3aMCUYCHO BBIIIIC CC30HHOCTDH My.]IBTI/IHHI/IKaTI/IBHaSI. HpI/I
BU3yaJIbHOM aHAJIM3€ 3aMETUM, YTO TPEH/] 0€3yCIIOBHO €CTh. MBI MOCTPOUM
AKCIIOHCHIIMAJILHOE CTIIAKUBAHKE JIJIs1 TMHEHHOTO TPEH 1A U JUIsl SKCIIOHCHITHAIBHOTO TPEH/IA,
MOTOMY Kak 00€ 3TH MOJIENU Ha MEPBBI B3TIIS BO3MOKHBI.

KonuvectBo 3a/1eHiCTBOBaHHBIX MTAPAMETPOB 3aBUCHUT OT BBIOPAHHON MOJIEIH.
OnTumanbeHble U1l JaHHOW 3a/1a4yl 3HAUEHUs ATHX [TapaMeTPOB I10JIb30BATEIb MOXKET HAUTH
IBYMs crloco0amMu, a MMEHHO ITyTe€M IOMCKa Ha CEeTKE UM aBTOMAaTHYECKU.

Jnist Toro uToOBI BEIOpATh MEPBBIA BapuUaHT nepeiaure Ha BKIaAKy «Ilouck Ha ceTke»
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2l ]x

Etesuﬂnue M HECE30HHOE IKCMNOHEHUWaNnBHOE crnaxensanve: GOLD_Z005_2

OK: [BEINOAHWTE SKCNOHEHL, CrAakHEaHHE] |

Enak ‘ I'IepeMeHHaﬂl JlakHHoe HMA nepereqHol [pRaa) | OThieHa |
L Lo
[F R v|

Yoo Konuil Ha nepemeHHyio [paa): |20 E CoppaHuTE NepemeHHbIE | Ynanure |

BricTpeii | JononHurensHo  Mowck Ha ceTke | ABTOMETHHECKMA NOMCK, | ABTOKOPPEAALMM | I'Ipornoal

Hauare o0 War Octanositeca | @R Buponnme novck Ha ceTke |
SHEHEHHA: Ha SHEMEHHM

anes [100 (8] [0 [ Jaon [f] | e e e e
pera [0 [0 [0 R | e s ran
T arara: lﬁ lﬁ lﬁ

¥ Orofipasure 10 HAUMEHGLLE CP. KEALPATOE

Puc. 4.2

Brnaoxka «llouck na cemxey ouanoea «Cezonnoe u Hece3onmoe IKCNOHEHYUAjlbHOE
ceaasiccuearnue)

ANTOpUTM MOMCKA HA CETKE CBOAUTCS K Mepe0opy M CPAaBHEHUIO MO MPUHIIUITY
HAaUMEHBIINX KBAJIPAaTOB OIIMOOK MOJENEH ¢ mapamMeTpamu, JIeXkKalluMy B y3i1ax
rapaMeTpU4eCKOil MHOTOMEPHOM CETKH C YKa3aHHBIMU FPAHUIIAMU U IIArOM STYEHKHU.

JJist OCYIIIECTBIICHUS aBTOMATHYECKOTO TIOUCKA MapaMeTpOB HEOOXOAUMO BHIOPAThH
BKJIAJIKy «ABTOMATHYCCKHIA TOUCK». KpuTepreM kauecTBa MOJIEH ¢ KOHKPETHBIMU
rapamMeTpamMu MOXKET SBJSIETCS JIMOO CyMMa KBaJIpaTOB OIIMOOK, JIMOO CpeIHssi a0COTOTHAS
omuoOKa, MO0 cpenHss aOCOMIOTHAs OTHOCUTEIbHAS OIIHOKA.

Jlig sToii nenu B Moayie Bpemennvie psovl u npoeHO3uposanue pealn3oBaH TaK
Ha3bIBAEMBIN K68A3U-HbIOMOHOBCKUL METO]T (TOT 7K€ METOJ1 UCIIOJIb3YETCS IPU OLIEHKE

napameTpo APIICC)
2l-x

Al

EJ‘IDKl I'IEDEMEHHaq| JAWHHOE WA NEperMeHHi [pAna) | [mare |
L Lot
[P v|

Yucno Konui Ha NepereHHYD [DFUI]:|2D ﬁ CORPaHHTE NEpEMEHHEIR | Yaanume |

Eblc’rpblnl ﬂononHmeanol MoWck Ha CETKE  ABTOMATMUYECKMEA NOWCK |ABT0K0ppenﬂLLMM| I'IporHosl

[z==2) -
Makc. uucno uTepaumi: ISD ABTOMATHMECKMEA NOMCK |

YCnoBMA CROQMMOCTH: I,DDD‘I 1]

¥ BesycnoeHoe ousHMESHME NEPaMETPOE
~ Kpurepuil cornacua: ——— |~ HauankHelg 3H34EHHA NAPaAMETPOE

TMporpamma MHHHMHEHRY ET

% CpEAHEKEALPATHYHARA OWMEKE
Anbda |,1 oo Jeneta: |.1 oo EHIGPEHHLIA KpHTRPHIA COrnacKA (T.e.

HEHZET COOTERTCTE VIOWHE NyuWHe

" CpeaHAR A6COMNKTHAA OWMEKE = =
[arra: I,‘I 0o =21 |,1 0o l NEPAMETPEL), HAUTE ¢ HAUANEHEX
' CpEAHARA AfC. OTHOCHT. OWMEKa Ed = SHENET EFEIEE

Puc.4.3
Brnaoxa «Aemomamuueckuii nouck» ouanoza « Ce30HHOe U HeCe30HHOe IKCHOHEHYUAIbHOE
cenascueanuer
MporHo3upoBaHue - 40 Copyright 2007
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Heo0xoanMo yka3zaTh Ha4aJIbHbIC 3HAUEHUS ITAPAMETPOB, a TAKXKe BEIOpATh KpUTEPHUIA
corjacusi.

B516epeM CHayvajia MOJelb C TUHESHHBIM TPCHAOM.

Jluneiinblii Tpena (Moaeas Bunrepa)

EyneM HCKaThb IMapaMCTpbl aBTOMATUYCCKHU. I/ITaK,

Oken. crnaxue.: MynbT. ce3oH. (40) S0=412,6 T0=,4230
(GOLD_2005 2006 _day.sta) JluH.TpeHa,mynbT.ce3oH.; Anbga= 1,00
HenbTt=,131 Namma=0,00 LOW

Ownbka
CpeaH. oul. -0,0240285198
Cp. abcon. ownbKa 4,0093904646
CyMMbI KBagpaToB 18160,5398800832
Cp. kBagpar 34,9241151540
CpeaH. oTHOC. owmnbKa -0,0103516471
Cp. abc. oTH. ownbka 0,7395283255

Sken. crnaxwmg.: MynbT. ce3oH. (40) S0=412,6 T0=,4230
JInH.Tpena,mynbT.ce3oH.; Anbda= 1,00 Jenbt=,131 MNamma=0,00

LOW
750 —————— 77— 77— T 30
700 r 120
650 r 110
600 L 1o
i
% 550 r -0 ©
O
- o
500 r 1-20
450 1-30
400 1-40
350 — -50
N O O UV WO U W W LW W WLW © © © © © © © © © © ©
LL L9999 QQ QLo 99 Q9 9 QL
- N O g U © N~ 0 O O «—~ N — N M 1B © ~ 0 O O «—
LLLLLLLLLQ o T T QL9 LL QL9 o o o
M M O O «~ MO T © © O v~ N I & O «v v & © OO O N
O O O O ™ v v v - N N N AN N O O O O o o o
— LOw (1) ----- CrnaxeH. psag (1) Octatku (M)
Puc.4.4

3KCI’l0H€H1/;uaJZbH0€ cenascuearue

Mooenvy Bunmepa (Myn1bmuniukamueHas ce30HHOCMb, TUHEUHbIN MPeHO)
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Jnist Gostee IETAILHOTO PACCMOTPEHHUST 0TOOPA3HM TOJBKO 3aKIFOUUTEIBHBIN OTPE30K
psana (Habmoaenust 500 - 535) ¥ MPOTHO3 SKCMOHEHITUATBHOTO CTIIAKUBAHUS.

"padhmk BbIOpaHHbIX NEpPEMEHHbIX (PsiAoB)
Habn.: 500 no 535

655 . . 655
650 | 1 650
645 | 1 645
640 | 1 640
635 | | 635

T

% 630 | 1 630

[a2]

625 | 1 625
620 | 1 620
615 | 1615
610 | 1610
605 - 605

12/12/06
— LOW ----- LOW; np6p.

Oken. crnaxus.: MynbT. ce3oH. (40) S0=412,6
T0=,4230 (GOLD_2005_2006_day.sta)
JInH.TpeHa,MynbT.ce30H.; Anbda= 1,00

OenbT=,131 Namma=0,00 LOW
CrnaxeH.

1 auBaps 2006 r. 630,5748

2 anBapsA 2006 r. 631,4620

3 anBaps 2006 r. 626,8974

4 auaps 2006 r. 629,2557

5 anBapsA 2006 r. 629,6907

8 sanBaps 2006 r. 630,5116

9 saHBaps 2006 r. 628,0190

10 aHBapsa 2006 r. 624,3222

11 auBapsa 2006 r. 624,1237
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12 auBaps 2006 r. 621,6381
15 auBaps 2006 r. 624,5944
16 aHBapsa 2006 r. 622,3807
17 auBaps 2006 r. 624,7193
18 aHBaps 2006 r. 623,9565
19 auBaps 2006 r. 624,8070
Puc. 4.5

Koneunwiii ompesok (nosope 2006 e — snsape 2007 & ) ucxoonoeo psaoa u psoa, noay4eHHO20
8 pe3yibmame IKCHOHEHYUAIbHO20 C2NANCUBAHUSA 8 MOOenu Bunmepa

I/ITaK, BHUJUM JOBOJIBHO HEINJIOXYIO IOATOHKY MCXOJHOIO psiaa, HO IMIPOrHO3 LCHbI
30JI0Ta, HOCTpOGHHLIfI IIpU IMMOMOIIH SKCIIOHCHIUAJIBHOT'O CTJIa’KUBAHUSA TOBOPUT O eé

CHIDKEHMH, YTO UIET Bpa3pes C JIyYIIUMHU pe3yIbTaTaMU, [OJIyYEHHBIMU IIPU OCTPOCHUHU
moneineit APIICC.

Taxxe IpOBCACM aHAJIN3 OCTATKOB.

Koppenorpammsl
ABTOKOPPENALMOH. (DYHKLMS
LOW : OctaTtku akcn. crn.;
(CtaHgapTHble owmnbky - oLeHkn 6enoro wyma)

Jlar Kopp. CtOwm T T T Q o)

1 +,175 ,0437 } ; I:I 116,00 ,0001
2 -,060 ,0437 | 0 117,90 ,0001
3 -,036 ,0436 |] 118,58 ,0003
4 +,170 ,0436 | E:l 133,71 ,0000
5 +,030 ,0436 | [ {34,18 ,0000
6 -,120 ,0435} E] 141,77 ,0000
7 -,097 ,0435} D 146,78 ,0000
8 +,058 ,0434} |:| 148,59 ,0000
9  +,089 ,0434 | |:| 152,81 ,0000
10 -,082 ,0433 B 156,39 ,0000
11 -,094 ,0433 | [| {61,12 ,0000
12 +,025 ,0433 | [| 161,47 ,0000
13 +,030 ,0432 | Rk 161,95 ,0000
14 +,000 ,0432 | | 161,95 ,0000
15  -,057 ,0431 | [ 163,66 ,0000

0 . ; . 0 ---- [10B. NHTepB.
-1,0 -0,5 0,0 0,5 1,0

Puc. 4.6

Aemoxoppeﬂoepamma ocmantkoe 3KCNOHEeHYUaiIbHO C2lANCUBAHUA 6 Mooenu BuHmepa.
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Jlar

O o J o s W N

R e
g os W N R O

Kopp.

+,175
-,094
-,009
+,179
-,042
-,103
-,044
+,046
+,057
-,080
-,032
+,023
-,033
+,030
-,020

YacTHas aBToKOppensumoH. hyHKLMUS

CTOm

Low

- OcTaTku aKen. crn.;

(CT. owmbku npepgnonaratoT nopsigok AP k-1)

, 0439
, 0439
, 0439
, 0439
, 0439
, 0439
, 0439
,0439
,0439
,0439
, 0439
, 0439
, 0439
, 0439
, 0439

0

---- [loB. nHTepB.

-1,0

Puc. 4.7

0,5 1,0

Yacmuas agmokoppenocpamma 0Cmamro8 IKCHOHEHYUATbHO CRNANCUBAHUS 8 MOOeU
Bunumepa.

KoppenorpaMMH HCJb34 Ha3BaTh «KUACAJIBbHBIMM)), HO TCM HC MCHCC Ha JIMIIO
y6BIBaHI/I€ UX 3HAYCHHUI Ha OOJIBIINX IO BEIMYUHE jarax 1 CpPaBHHUTCIIBHO MAaJICHLKHUC
OTKJIOHCHHA OT JOIMYCTUMOI'O YPOBHS HAa HAYAJIbHBIX 3HAYCHUAX JIaros.

Ananuz HOPMAJIbBHOCTH OCTATKOB

lcTorpamma; nepem.: LOW
OcTarku 3KCn. Crl.;

240
220
200
180 |
160 |
140
120

N Habn.

100 |
8}
60 |
401t
20}

—— Oxwa. HopMarbH.

0 R
-50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 5

BepxHyie rpaHnLbl (X<=rpaHuua)

Puc. 4.8

10

20

25

30 3

Fucmoepa/wwa uacmom ocmamyioe6 npu 9KCNOHEHYUAJIbHOM C2l1aANCU6AHUU 6 Mooeu
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Hopm. BeposiTH. rpacuk:  LOW
OcrTaTku aken. cr.;

OXug. HOpM. 3Ha4eHve

3Hau.

Puc 4.9

Hopmanbuwiii 6eposamnocmuulii 2pagux ocmamro8 npu S3KCNOHEHYUATbHOM CAANCUBAHUU 6
MmoOdenu Bunmepa.

U ructorpamma, 1 HOpMaJIbHBIH BEPOSATHOCTHBIN rpaduk cOOOMIAIOT HAM O TOM, YTO
pacrpeielieHue OCTaTKOB J0BOJBHO OJM3KO K HOPMAJIbHOMY C HYJIEBBIM MaTEMATHYECKUM
oxugaHueM. Tem He MeHee, IOrPEeIIHOCTh IPUHATHS ITOU THIIOTE3bI BCE KE CYLIECTBYET U
OHa IIpeJieNbHA.

IKCNOHEHIHAIbHBINA TPeH]

Onarn HIIEM MapaMCTPbl aBTOMATHUYCCKU

3ken. crnaxus.: MynbeT. ce3oH. (40) S0=417,0 T0O=1,000
(GOLD_2005_2006_day.sta) Okcn. TpeHa,MynbT.ce30H.; Anbga= 1,00
NenbTt=,098 Namma=,009 LOW
Owmnbka
CpepaH. ol -0,0572667097
Cp. abcon. owmnbka 3,9868016608
CyMMbI KBagpaToB 18272,9852849727

Cp. kBagpar 35,1403563173

CpeaH. oTHOC. ownbKa -0,0094005631

Cp. abc. oTH. owmnbka 0,7353829667
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Oken. crnaxwug.: MynbT. ce3oH. (40) S0=417,0 T0=1,000
JKen. Tpera,MynbT.ce3oH.; Anbda= 1,00 Jenbt=,098 Mamma=,009

LOW
750 T T T T T T T T T T 30
700 120
650 10
600 10
. i 2
=
§ 550 | 0§
o
500 - -20
450 -30
400 1-40
350 -50
03/01/05 23/05/05 10/10/05 27/02/06 17/07/06 04/12/06
14/03/05 01/08/05 19/12/05 08/05/06 25/09/06
— LOW (1) ---- CrnaxeH. psag (J1) Ocrartkm (M)
Puc.4.10

3KCI’ZOH€Hl¢uaﬂbH0€ caeaasicuearnue

MYJIbMUNIUKAMUBHAA CE30HHOCND, SKCI’IOHeHl/;uaJZbelIZ mpem).

Jlnst Gojee IeTaIbHOTO PACCMOTPEHHSI OTOOPA3UM TOJIBKO 3aKITIOYHTENIBLHBIN OTPE30K
pana (mabmoaenus 500 - 535) 1 nporHo3 KCIMOHEHIIUATEHOTO CTIIaKUBAHUS.

'pacduk BbIGPaHHbLIX NEPEMEHHBIX (PSA0B)
Ha6n.: 500 no 535

655 . . 655
650 | 1650
3
645 | A 1645
640 1640
635 | 1635
i
T 630 T, 1630
(<] ’ \
625 | 1625
620 | 1620
615 | 1615
610 1610
605 ; 605

12/12/06
— LOW ---- LOW; np6p.
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Oken. crnaxue.: MynbT. ce3oH. (40)
S0=417,0 T0=1,000

(GOLD_2005_2006_day.sta) Skcn.

TpeHO,MynbT.Ce30H.; Anbga= 1,00
HOenbt=,098 Namma=,009 LOW
CrnaxeH.
1 anBapsa 2006 r. 630,4833
2 auBaps 2006 r. 631,2791
3 sanBapsa 2006 r. 626,6255
4 aHBaps 2006 r. 628,8924
5 auBapsa 2006 r. 629,2370
8 ssinBapsA 2006 r. 629,9673
9 sanBapsA 2006 r. 627,3875
10 saHBaps 2006 r. 623,6060
11 anBapsa 2006 r. 623,3196
12 auBapsa 2006 r. 620,7497
15 auBapsa 2006 r. 623,6142
16 aHBaps 2006 r. 621,3169
17 anBapsa 2006 r. 623,5646
18 aHBapsa 2006 r. 622,7165
19 auBapsa 2006 r. 623,4788

Puc. 4.11

Koneunwiti ompesox (nosabps 2006 o— aunsaps 2007 2 ) ucxoonozo psada u psaoa,
NONYYEeHHO20 8 pe3ybmame IKCHOHEHYUANLHO2O C2NANCUBAHUSL 8 MOOETU C
MYTbMUNIUKAMUBHOL CE30HHOCMbBIO U IKCNOHEHYUATbHBIM MPEHOOM

IIpoBenem aHanu3 OCTATKOB HA MPEAMET CIPABEIJIMBOCTH CTAHJAPTHBIX
MIPEIIONO0KEHUH.

[TocTpoum KoppenorpamMmsl, a Tak’k€ THCTOIPAaMMBbI YaCTOT OCTaTKOB M HOPMAaJIbHBIN
BEPOSITHOCTHBIHN IrpaduK STHX OCTATKOB.
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ABTOKOPPENALUMOH. PYHKLMSA
LOW : OcTtaTtku aKcn. crn.;
(CraHpapTHble oLWnbKN - oLieHKn Benoro wyma)

Jlar Kopp. CTOm T T T o] o)
1 4,175 ,0437 | ; E 116,04 ,0001
2 -,063 ,0437 f | B {18,11 ,0001
3 -,036 ,0436 I 118,79 ,0003
4 +,170 ,0436 | [[l 134,00 ,0000
5 4,029 ,0436 Rk {34,44 ,0000
6 -,122 ,0435} E] : 142,30 ,0000
7 -,100 ,0435 | E:| 147,56 ,0000
8  +,057 ,0434 t |:| 149,27 ,0000
9 +,089 ,0434 | i |:| {53,244 ,0000
10 -,083 ,0433} g {57,13 ,0000
11 -,096 ,0433 | B { 62,04 ,0000
12 +,025 ,0433 } 2k {62,37 ,0000
13 +,030 ,0432 | Ik 162,83 ,0000
14 -,001 ,0432} e 162,83 ,0000
15 -,059 ,0431} [ { 64,70 ,0000
0 ! ! ! 0 ---- [10oB. MHTEPB.
-1,0 0,5 0,0 0,5 1,0

Puc. 4.12

Aemoxoppeﬂoepamma ocmanikoe 3KCNOHEHYUaiIbHO C2lANCUBAHUA 6 Mmooenu ¢
Myﬂbmunﬂukamuemod CE30HHOCmMbIO U O9KCNOHEeHYUAJIbHbIM mp€HO0M.

YacTHasi aBTOKOpPpEensLMOH. yHKLMS
LOW : OcTtaTtku aKcn. crn.;
(Cr. owwmbkun npegnonaratoT nopsigok AP k-1)
Jlar Kopp. CtOm v

+,175 ,0439 1

-,096 ,0439 | DIII
-,007 ,0439 } |

+,179 ,0439 | D:l
-,044 ,0439 | ‘
-,104 ,0439 |
-,046 ,0439 | |

s

0 N9 o0 s W N

+,044 ,0439 1
9 +,057 ,0439 1
10 -,080 ,0439
11 -,033 ,0439 1
12 +,023 ,0439

13 -,034 ,0439
14 +,029 ,0439 1

15 -,022 ,0439 1

0 : : . ---- [loB. UHTEpB.
-1,0 -0,5 0,0 0,5 1,0

Puc. 4.13

Yacmuas asmokoppenoepamma ocmamrKo68 3KCNOHEeHYUANIbHO CIlANCUBAHUA 8 Mooenu ¢
MyﬂbmunﬂukamueHoﬁ CE30HHOCmMbIO U 9KCNOHEeHYUAJIbHbIM mpeH()OM.
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mcrorpamma; nepem.: LOW
OcrtaTku 3Kcn. cm.;
—— Oxua. HopmarbH.

240
220 |
200 |
180 |
160 |
140 |
120 |

N Habn.

100

80

60

40 +

20

0
-50 45 -40 -35 -30 26 -20 -15 10 -5 0 5 10 15 20 25 30 35

BepxHue rpannubl (x<=rpaHuua)

Puc. 4.14

Fucmozpafwua yacmom ocmamioe npu 9KCNOHEHYUAIbHOM C2NIANCUBAHUU 6 Mmooenu ¢
My]lbml/ll’lﬂuKaleGHOfl CE30HHOCMbIO U IKCNOHEHYUATTbHbIM mpeH()OM.

Hopm. BeposATH. rpacmk: LOW
OcTaTku aKen. Crn.;

Oxua. HOPM. 3HaYeHue

3Hau.

Puc 4.15

Hopmaﬂbezd GQPOﬂMHOCWlelIZ epaqbuk ocmamkoe npu S9KCNOHEHYUATTbHOM CeaaANCuearnuu 6
Mmooenu ¢ My/zbmunﬂukamueHoﬁ CE30HHOCNbIO U SKCNOHEHYUATTbHbIM mpeHOOM.

AHaim3 0CTaTKOB B 9TOM MOJEIH JAaeT MPUOIN3UTENBHO TE )K€ Pe3yJIbTaThl, UTO U B
Mozenu Buntepa, HO Cy i 0 BU3yallbHOMY aHAJIM3Y MOTPEIIHOCTh HECKOJIBKO MeHble. Ha
3TO YKa3bIBAET TO, YTO HOPMAJIbHBIM BEPOATHOCTHBIN rpaduk Oymke MpUjieraeT K
OMCCeKTprCe KOOPIMHATHOTO yTJIa, @ OTKIOHEHHS 3HAYCHUH KOPPEIOrpaMMBbl OT
JOIyCTUMOTO YPOBHS MEHBIIIE.
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Taxkum 06pa30M, MOKHO CACJAaTh BBIBOJ, YTO B JAHHOM PpAAC UMECT MCCTO
MYJIbTUIINIMKaTUBHAA CE30HHOCTD.

Crnenyer Takke 0ObSICHUTh IPUYUHY TAKUX MAJBIX PA3JIMYUil B MPUHIIUITHAIBEHO
Pa3HLIX IO CYTU MOACIIAX. Kaxk ormeyanocs Bolie npu CE30HHOU JCKOMIIO3HUIIUH,
KOppesiius psifia C BBIAEIECHHON CE30HHOM COCTABIIAIOUIEN TPEAETBbHO MaJia, YTO TOBOPHUT O
MaJiol CTeTNeHH BIUSHUS TOCIeAHEN Ha TIOBEJIEHUE psia B 11eJIoM. bbljlo oTMeueHo Takke,
YTO pa3Max C€30HHOW KOMIIOHEHTHI HECPABHUM C Pa3MaxoM BCETO psija, MOITOMY, KaK
HU3BCCTHO U3 MAaTCMATUKH, YMHOXXCHHUC HAa MAJIOU3MCHAIOIYIOCSA BCJIIMUUHY C 6OJIBI_[IOI>’I
CTENEHBIO TOYHOCTH MOXHO alMPOKCUMHUPOBATH CYMMHUPOBAHHUEM C IPYTOi
MaJIOU3MEHSIIONICUCST BETUYNHOM.

BeiBOI:

HpI/I PaCCMOTPECHNH 3KCIIOHCHIUAJIBHOI'O CriIaKMBaHUA B MOJCIAX C 000MMM TUIIAMHU
TPCHAOB MBI ITOJTYYHUIIN OUCHB ITOXOXKHUC PC3YJILTATOB IIPOTHO30B. HOBeI[eHI/IC OCTAaTKOB TOXKC
OYCHb IMOXOKC B JIBYX ClIydasdx U 11O GOHLH_IOMy CUCTY MOKHO NPHUHATH TUIIOTEC3Y O
CIIPaBCAJIMBOCTU CTAHAAPTHBIX HpeI[HOHO)I(CHPIfI.

MeToa 5KCIIOHEHIMAIbHOTO CIIIaXXUBAHUA Al HaM 0oJiee KaueCTBEHHbIE
pe3yJIbTaThl (B TOM CMBICIIE, YTO IPOTHO3 Psiia HE MPECTaBIIsAET cOO0H NPsAMYIO JIMHUIO), HO
OCTaHaBIIMBATHCS HA JIOCTUTHYTHIX Pe3yJIbTaTax HE CTOMUT, IOTOMY KaK BO-IIEPBBIX, OIINOKH
«HE UJealbHbD) N0 CTPYKTYPE; BO-BTOPBIX, CTPYKTypa CaMoro psia CIUIIKOM CIOXKHas,
YTOOBI JOBEPATh OTHOMY METOY; B-TPETbUX, OLIMOKH IPOTHO3UPOBAHHUS JOBOJBHO BEIHKH.

IIpuMeHUB KJ1acCUYECKUE METOBI U HE MOJYYUB IOJHOCTBIO YAOBIECTBOPAIOIINUX
pe3yJIbTaToOB, 0OpaTUMCS TETeph K HEKJIACCUYECKOMY METOY B IPOTHO3UPOBAHUU —
IIPUMEHEHNE HEUPOHHBIX CETEH.

Jlis Toro uToObI 3amycTuTh MOy b «HelpoHHbIe ceTh», HE0OX0AUMO BHIOPATh
COOTBETCTBYIOIIMI TUM aHAJIU3a B MEHIO « AHanu3». Cieayer OTMETUTh, YTO IPUMEHEHNE
HEUPOHHBIX CETEH SABISAETCSA HE3aBUCHMBIM CPEJACTBOM MPOTHO3UPOBAHMS IO OTHOIICHUIO K
pa300paHHBIM BEIIIIE METOJIAM.

5.MporHoaupoBaHue npu nomouwum HenpoHHbix CeTen

Konneniust HelpoHHBIH ceTeil TO3BOJISET OCYIIECTBUTh KAYECTBEHHO HHOM MOAXO K
MIPOTHO3UPOBAHUIO BPEMEHHBIX CETEH MO OTHOILICHUIO K KJIACCUYECKUM METOJIaM,
PACCMOTPCHHBIM BBIIIC. BI)IBOI[I)I KJIIaCCUYCCKUX MCTOAOB CTPOUJIMCH HA ITOUCKE U aHAJIN3EC
CKPBITBIX 3aKOHOMEPHOCTEH: ITUKIINIHOCTEH, CE30HHBIX KOJICOaHUH.

OTcyTCTBHE YETKO BBIPAXKEHHBIX (PaKTOPOB, YKa3aHHBIX BBIIIE, KAK Mbl yOEAUIIHCD,
JieNaeT MPUMEHEHHE KJIACCHYECKUX METOJIOB MPAKTHUECKU OECIONIEe3HbIM, a CTEIIEHb TI0OBEPHUs
IIOJIyYEHHBIM IIPOrHO3aM BECbMa MaJla.

Henunelinbie mo cBoeli CyTH HEHPOHHBIE CETH, BOOOIIE TOBOPSI, IO3BOJIAIOT C JIF000#
CTETIEHbIO TOYHOCTH aMMPOKCUMHUPOBATH MPOU3BOJIbHYIO HEMIPEPHIBHYIO (PYHKIIHIO, HE
B3Upad Ha OTCYTCTBUC WJIK HAJIMIUC KaKOﬁ-HHGO NEpUOANIHOCTHU UJIU HUKITMIHOCTH.

[TockonbKy BPEMEHHOM PsiI PEACTABISIET COO0H HEeTIPephIBHYIO (DYHKIHIO (Ha caMOM
JieJie HaM U3BECTHO 3HAYEHME 3TON (PYHKLUU JIUIIb B KOHEYHOM YHCIIE TOYEK, HO €€ MOXKHO
JIETKO HEMIPEPBIBHO MPOAOKUTH HA BECh PaCCMaTpUBAEMBbIH OTPE30K), TO IPUMEHEHHE
HEHUPOHHBIX CETEH BIIOJIHE OIIPABJAHO U KOPPEKTHO.
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3alerast Briepes], OTMETUM, YTO 3a4acTy0 HMEHHO IPUMEHEHHE HEHPOHHBIX CETeH
OKa3bIBACTCsI KIIFOYEBBIM MOMEHTOM B IIPOLIECCE IPOTHO3UPOBaHUA. IMEHHO 3TOT MeTox
HEPEKO MO3BOJISIET JOOUTHCS HauboJIee TOUHBIX PE3YIbTATOB.

Wrak, 3anmyctum Mmonyis «HelipoHHBIE cETH» B MEHIO « AHAJIU3Y.

He'ﬁpnuuble CeTw: GOLD_2005_2006_day.sta Tl x
BrogHBIE, BEIXOAHEIE MEpErMEHHBIE | [~ T 1M NEpErMEHHBIX
Jaeucureie:  LOW HenpepklgHkIE: L
HesaemoMreis: LOW KaTEropHaneHee: HeT
Koger ebiGopot:. HET

Erictpeii | donoadurenso | CeruiiHcamtng I

Tunzagaud————— MHECTpYreHT: =
{~ Perpeccua

' KnaccHeukauma

&% KoncTpykTop ceTedt
¥ BpemeHHEIE pAdk] E Onum vl

r"' KrlaCTBprllfl FHANHS CD3.’.]EET H TECTHPYET CEeTH 4nA aHanM:3a
AZHHEX M NporHoza. KoHcTpyuprer
Hafiop ceTed ANA peWeHHA EEBpEHHIH

aA3YH.
3] MepameHHbe

3anaTk Kogkl BelGopoK,

[ Dfyuasmmas: I HenanezyeTca ANA ofyueHHA

- K aHTpoAEHER! I Menonezyerca gnA oueHME 3HHA owKBKm

I_ TBCTDBEIF! I— HCHUJ'II:GYE'[CH ANA CP3EHEHMA ANETEPHATHEHEX

MOEnE

™ WrHopuposaTe: I— HITHOPHE Y eMEle HIENKAEHHA HOKAKUAKTEA HE

dHanwza
= Danmes |

[~ Bruate coofiueHWe, ecnM 06HAPY#HEHE! NPONYWLEHHEIE AaHHEIE S
s 4 D B

Puc 5.1

Juanoe «Heuponnvie Cemuy

B nmosiBuBmIemMcs iuanore Ha BKIaKe «BBICTPBI» HEOOXOAMMO BEIOpATh TUIT 33ja4H
«BpemeHnHbIe psnbl», a TAKXKE 3a/1aTh BXOJAHBIE U BBIXOJIHBIE TIepeMeHHbIe. UHCTpyMeHT
«Macrep pemieHuin» octaBum 1o ymosdanuto. [Tocne storo Haxxmure «OK» niis BBeieHus
MapaMeTPOB CTPOSIIIUXCS CETH.

OtMeTuM, 4TO B 33/1aU€ MPOTHO3UPOBAHUS BPEMEHHBIX PSJIOB OJIHA U Ta KE
MEPEMEHHAs MOXKET SIBIIATHCS KaK BXOJHOM, TaK U BBIXOJIHOW OJHOBpEeMEHHO. [1pu
KOH(UTYPUPOBAHHUH CETH VISl aHAIN3a BPEMEHHBIX PSIOB U3MEHSIETCSI METO/ Tpe-
MIPOLIECCUPOBAHUS JaHHBIX (M3BIEKAIOTCSA HE OTIENbHbBIC HAOMIOACHUS, a X OJIOKU), HO
oOydeHue u paboTa CETH MPOUCXOIAT TOYHO TaK XKe, KaK M B 33/1a4aX JPYTUX THIIOB.
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MacTep peweHyis: GOLD_2005_2006_day.sta ? X

SaBuCHMBIE; Lo

Hezaeucurpie:  LOW

BpemerHee pagkl | MNepcenTpon | Of6paTHan ceAsk |

EblcTphIi | Coxpaure | Tun cetH I CnokHoOCTE ok |
,D.J'IH'I'EJ'IbHDCTb aHanKza JamganTe qNMTENEHOGTE OTreHa
Cneeen [0 [ e —lm oo |
. HEChI MUHUTEL IEI I5 ;?;2::2;.11 CETEd. -

CoxpaHaTh CeTei: I'I ]

I- CosaaTe aHCaMEnE 1 COXPEHEHHEIX CETEH

Tt Brafioprm

p BblﬁDaTb NOAMHOHECTED HESAEHCHMER NEPEMEHHEL

Puc 5.2
Jluanoe «Macmep pewenuiiy»

Brnaoxa «bvicmputiiy

B nosiBuBniemMcs AUAJIOre €CTb MHOT'O Pa3JIMYHBIX BKIAAOK, NIPCAHA3HAYCHHBIX JIA
YTOYHCHUSA MapaMCTPOB, KaK CaMUX ceTeﬁ, TaK U MapaMCTPOB BBIBO/JIA.

3aganum mporpaMmMe mocTpoutb u 00yuutsh S00 ceTelt pa3nuaHoro Tumna (0 ToM, Kak
STOT THI BBIOPATh CM. HUXKE) U BHIOpaTh U3 HUX 10 HAMIydIIuX B CMbICIIE KPUTEPUSs,
KOTOpBIH 3a/1aeTcs Ha BKIaake «COXpaHUTh»

MacTep peweHys: GOLD_2005_Z006_day.sta 7 x

SaBuCHMbIE: L0

Hezaeucumeie:  LOW

BpermeHHeIe pAakl I MepcenTpoH I J6paTHas ceAsk
EEIcTpRIG CoxpanuTs | Tun ceTH I CaoskHocTE

Ok
CoMpaHATE caTel: Im OTreqHa |

r— K.puTepuii BeIO0pa coxpaHAenol CeTH E e <

¥ BanaHc Meay OWHEKOR W CADKHOCTEID e BritopkM

{” HaumeHbWwanA owHska [Ha KOHTpoEHIE BrIGopke]

— Ecnu chalin nepenonHen
¥ UeenuuuTb pastiep haina

" JareHHTE BEIGPAHHEIS MOLEH

[ CospaHaTh KomuH BCeX COSAaHHEK CeTel B daine *IPSLog.shn

Puc 5.3
Jluanoe «Macmep pewenutiy»

Brnaoka «Coxpanumsy
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Ha Brmmagke « BpemeHHBIE psiiby HEOOXOIMMO 33/1aTh pa3Mep OKHA aHann3a(3aJaHne
nuarna3zoHoM). Pasmep okHa aHanu3a U 3aJaeT BEIMYUHY 0JIOKa JaHHBIX, KOTOphIE
UCIONB3YIOTCA B MIPOLIEAYPE Mpe-TPOIECCHPOBAHUS.

MaCTED peweH4H: GOLD_2005_2006_day.sta ? *

2aBHCHMBIE: L0

Hezaeuourbie:  LOW

BricTpEI | CoxpaHqTe | Tun cetu | Cnos#HoCTE |
BpemeHHEIE pRok I MepcenTpoH | OfipaTHaA ceAsk oK

[ HHTEpnpETHPOBATE AHHEIE KaK BPEMEHHORN A OTraeHa |
Okno E Opwwm - |
bl AHARAY R |4EI E

bl &k cidrayra; |4|:| E tAsts BEIGOpKM

Puc 5.4
Juanoe «Macmep pewenuii»

Brnaoxka «Bpementvie psaowvi»

Bxnanka «O06paTHas cBs3b» 3a/1a€T apaMeTPhl BRIXOTHON HHGOPMAITIH TIOCTIe
MPOLEAYPHI BEHIOOPA HAUTYUIINX CETEH.

MacTep peweHw: GOLD_2005_Z006_day.sta 7 X

SaBUCHIBIE: L0

Hesaemourbie:  LOWS

BEICTpEIA I CoxpaHHTE I Tuncetd | Coowrocte |

BpererHee pagsl | MepcenTpon 0fpatHaA ceAsL (0]

MogpofHoe onucaHHE ceTer OTrieHa |

" Her

- . E Onumd |
ToNbKD OKOHYATENEHEIN CIMCOK,

% UnyywieHHele ceTH [peansHoe Bpesa) '::EHEEIEEEH B

" Broe TecTMpYEMBIE CeTH [peansHoE BpemA]

[~ CoznaTe Tatinkuy NogpoSHOrD GnMCaHHA CETEN NMpH SAESPLEHHM SHAMMSA
[ BriBECTH CODGLWEHHE 0 PESYNETATAR HAMMEE

¥ CrONWpOESTE COOGWEHKE O PESYNLTATAR B SuPep abtiveHa

Puc 5.5
Juanoe «Macmep pewenuiiy

Bxnaoka «Obpamnas céazvy
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STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

Wrak, nmocne uaeHTH(UKALUY TPOLIecca MOCTPOSHHSI CeTel (KOTOPBI MOYKET UTUTHCS
HECKOJIbKO MUHYT) MBI ITOJIy4YHM CIIEAYIOLINE Pe3ybTaThl. BeIOpaHHBIE CETH, KaK MOXKHO
3aMEeTHUTb, UMEIOT Pa3JInuHble KOHPUryparuu. s oToOpaxeHns KOJINYeCTBEHHbBIX
XapaKTepUCTHUK BHIOPAHHBIX ceTel, HEOOXOIMMO HaXXKaTh COOTBETCTBYIOIINE KHOMKM Ha
BKiazke «beicTpelity. [Ipoanann3upyem MoiaydeHHbIE PE3yJIbTATHL.

Pe3yanaTbl: GOLD_2005_2006_day.sta .
M | A pRHTERTYRS | [1poMzEod. .. | K.oHTR. Npo... | TEcT. MpoM. . | Owutka o... | - ok
1 Murerinan z401:...  0.055555 0097842 0033566 0018867
2 MMM s401:40-1-1:1 0.0753599 0087253 0071350 0.021700 Orraena |
3 MM 40 1:40:5-1:1  0.070049 0082158 0081033 0020189
4 MM =40 1:40-2-1:1 0066700 0082124 0030546 0019157 E Do - |
B MM =401:40-31:1 0069614 0,082030 0077130 0020037 e
5 PEP 340 1:40-69... 0.051106 012173 0116549 0007128 Haxmre OK ana
7 PEP 40 1:40-70... 0.063510 0118297 0033145 0000730 vI COXPEHEHUA CeTH U
A [aTat= S Ty P Ta N a's] A ACAE AR AAATAAE A nnAnnT A AnOTe EQEPATA B CTAPTOEYH
4 I I » NaHenk .
HenonezyhTe onupn
CTAPTOROH NaHenw, uTobk
[padiku I YyECTEWTEAEHOCTE I OnMcaTensHele GOXPEHHTE, PENAKTHPOE aTE
BricTpRi I NonoaHuTensHD | [NpeackazaHHble OcTarku ::e;::::;s"g”:‘:'::&a'
KOf, NPHMEHHTE CaTE K
B iraru Moaensd - BeIfOpkW AMA BLIEOAA PESYAETATAE | | puogHum sHausHmam
— = Bce “Boe' BHEOIHT PEYALTATH ANA BoEX (ENEEEE .

HafnogeHud . "Boe™ EEOHT MTOMM ANA

E ﬂDEﬂ.CKasaHHble | - Bce® ECex BHOOpOK 0TAEAEHO. BblﬁpaTb MOLEH
] |

i - " Ofysamowan

Es.s HadnmaeHua
" KoHTpontHaA
Bl  YyecTEMTENEHOCTE |

™ Tecroman Ynanerwe M1

Bl OnucarentHee CTaT.l ¢ MocTpouHoe

" WrHopuposats

. Zamena
CRELHMM

Puc 5.6

Juanoe «Pesynomamoi»

MoppobHble pesynbTaTthl Mogenen (GOLD_2005 2006_day.sta)

N ‘

Lol @] ~][ o] af &) «f o]

ApxuTtektypa Mpou3sB. obyu. KowTp. Tecr. Mpouss. Ouwwbka | Kontponbha | Tectosasn
Mpowuse. obyu. A1 owmnbKa owmnbka

Tluneian $401:40- | 0,065555 0,097842 0083566 | 0,018867 | 0028747 | 0,025563
MM s40 1:40-1-1:1 0,075399 0,087253 0,071350 0,021700 0,025572 0,021672
MTI s40 1:40-5-1:1 0,070049 0,082158 0,081033 0,020169 0,024077 0,024578
MM s40 1:40-2-1:1 0,066700 0,082124 0,080546 0,019197 0,024064 0,024479
MM s40 1:40-3-1:1 0,069614 0,082030 0,077130 0,020037 0,024044 0,023435
PB® s40 1:40-69-1:1 0,091106 0,121781 0,116549 0,001128 0,001535 0,001521
PB® s40 1:40-70-1:1 0,063810 0,118297 0,089145 0,000790 0,001499 0,001177
PB® s40 1:40-80-1:1 0,061549 0,107245 0,081937 0,000762 0,001354 0,001070
PB® s40 1:40-97-1:1 0,067839 0,105739 0,091406 0,000840 0,001333 0,001192
PB® s40 1:40-102-1:1 0,055761 0,098768 0,082171 0,000690 0,001245 0,001075

Puc. 5.7

Tabauya pe3ynrbmamos gblOpanHbIX MoOenel
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AHANUS N NMPOIMHO3MPOBAHWE LIEH

Herpynno 3amMeTUTB, 4TO NIPOU3BOAUTEIBLHOCTh CETEN C apXUTEeKTypoi PannanbsHo
bazucuoit @ynknuu (Pb®) B cpenneM Xyske MPOU3BOIUTEIHHOCTH CETEH C apXUTEKTYPOi
MHorocoifHoro (B JaHHOM Cily4ae pacCMaTpUBAIOTCs TOJIBKO 3-X cioifHble) [lepcenTpona.
Bo MHOTroM 3TO OOBSICHAETCS T€M, YTO CETH C apXUTeKTypoit PB® mioxo skcTpanonupyror

JaHHbIE (3TO CBSI3aHO C HACBILLIEHUEM 3JIEMEHTOB CKPBITON CTPYKTYpHI). [103:k€ MbI HaryIsIIHO

CMO’KEM B 3TOM yOeIUTHCS MPU BU3YAIbHOM aHAJIM3€ MOCTPOCHHBIX BCEMH BHIOPAHHBIMU

CCTAMU IIPOTHO30B.

Taxxe MBI MOKEM CpaBHHUTL BCC CCTHU IO 3HAUCHUAM PA3JIMYHBIX OIIIHOOK.

Tabruya owubox peepeccun UCXOOHO20 pAda U psAdd, NOCHMPOEHHO20 8bIOPAHHOU
cembio.

3naueHue ook « OTHOIIIEHUE CT. OTKIIOHSHHSD SIBIISICTCS HAM0O0JIee IPUTOTHOM
JUTSI TIeJIe CpaBHEHMSI, IOTOMY Kak MpeCcTaBisieT co0oi uncio mexay 0 u 1, 3aBUCUT U
OT BEJIMYMHBI KQXKJIOW COCTaBJISAIONIEH OMMOKY (HE 3aBUCUT OT 3HAKa), a TAK)Ke JJOBOJILHO
BOCIPUHUMYHBO K BBIOpOCaM.

[Ipoananu3upoBaB 3HaUECHUE OMTUOOK, MOKHO 3aMETHTb, YTO JIJISl BCEX, BEHIOPAHHBIX
MPOrPaMMO¥ CeTel ITH IMOKA3aTeH JTOBOJBLHO MAJIbI, YTO TOBOPUT 00 YJIAYHOM TIOI00pE

MOJIETIEN.

Ha Bxnanke «I'paduku» quanora «Pe3ynpTaTby MOXHO HOCTPOUTH BCEBO3MOYKHBIC
IFarpaMMBbl PacCesTHUSI U BEIOPAHHBIX MIOCPEACTBOM oNIK «BrIOpaTh Moenm» cereil.

StatSoft, Inc.
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LOW.1 | LOW.2 | Low.3 | Low.4 | Low.5 | Low.6 | LOW.7 |LOW.10

Cpeanee gannex 923075 528,075 (528,075 (528,075 528,075 (528,075 528,075 528,075
2 2 2 2 2 2 2 2

Cr.oTkn. pannbix 82,6073 (82,6073 (82,6073 82,6073 (82,6073 [82,6073 82,6073 (82,6073

Cpeanee ownbkn  |-0,3878 |-0,0679 |0,0421 |-0,1267 |-0,0381 |-0,1193 |-0,5540 |-0,1064

Cromkn. owmbkn  |6,5215 |6,3485 [6,2408 [6,1089 |6,1354 8,7150 ||7,1418 [6,2009

Cpeanee aBCONIOTHOW 4y sena |4 4018 (43349 14,1999 (4,2432 [5,9004 14,9225 [4,3125

OwnNOGKN
OtTHowenme cr.otkn.  [0,0789 |0,0769 |0,0755 [0,0740 [0,0743 0,1055 [0,0865 |0,0751
Koppensuus 0,0969 [0,9970 0,9971 |0,9973 (0,972 [0,0944 0,9963 ||0,9972
Puc. 5.8
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AHANUS N NMPOIMHO3MPOBAHWE LIEH

ﬁpeaynbrarbl: GOLD_Z005_z006_day.: 7| x
N | ApRTERTYDS | MpoWzeog, .. | K.oHTp. npo..l TecT. nnou...l Owwtka o.. | = OK
1 Muredinan =401 0065555 00397842 0083566 0.018867
2 MM 3401:40:1-11  0L075333 0087253 0071350 0021700 OTrena |
] M 540 1:406-1:1 | 0070043 0032158 0031033 0.020E4
4 M 540 1:40-2-1:1 | 0L0BE700 0032124 0030546 0019197 = Onum L |
5 MM 2401:40-3-1:1 0063614 0082030 0077130 0020037 b -
E PE®P 540 1:40-69.. 0091106 0121731 0116549 0001128 HEEATnE (Ol
7 PE®P 540 1:40-70...  0L0E3810 0118297 0.033145 0,000730 [ SorpaHennA cen
" T R T R TN AACAE A A AATaaE AT AT EEEEERE B EEFIECLTE
4| | » naKens.
ﬁBblﬁpaTb ceTW/aHcambng: GOLD_Z005_2006_day.sta x|
Beictpeii | JononHirer
Tpadiku I Y4 Beifipare mogend | Dnuuwl
Oce IHaﬁﬂmaEMbIE N | ApRTERTYpa | Mpovzeog, .. | K.oHTp. npo... | TecT. NpoM... | Ownbka o ~
Y Ilr'li 1 Nuredinan s401 0,065555 00397842 0083566 0.018867 Ormena |
ce S 2 MM 540 1:404-1:1 0075399 0087253 0071380 0021700
3 MM 540 1:406-1:1 0070043 0082158 0.0810332 0,020E4 B
Mepepanes ||t 4 MIs40140211  QUBSZD0 0082124 O0BDSSE 0019197 _ Bugpare oco |
5 MM 2401:40-3-1:1 0063614 0082030 0077130 0020037 auTe Homepa
E PE®P 540 1:40-69.. 0031106 0121731 0116549 0001128 = MOBENEH B HIEHEM
7 PE®P =40 1:40-70...  0.0B3810 0118237 0083145 0000730 none.
] PE®P =40 1:40-80...  0.061543 0107245 0.081337 0000762 DEEAT ARG
9 PES =40 1:40-97... (06733 0105739 0.091406 0000840 :::"::?""2_4 ana
10 PEP 540 1:40-10... 0055761 0098768 0082171 0,000830 wspopa ,2‘0‘12"2“ 2.3,
1 MM 540 1:406-1:1 | 0,104803 0132295 0157308 0023431 4. Yrafiul EApaTE
12 MM 240 1:405-1:1 | 0,120939 0153665 0153034 0037320 T BOE MOJETH, HIKMHTE
4 | 3 COOTERTCTE YL IO
KHOMKY MNH E E2AMTE
B chmEon ™ & none
EEOA3
Puc. 5.9

Juanoe «Pesynomamoi»
Brnaoxa «I'paghuxuy

Buvibop mooeneii

Ji1s TOro, 4ToOB! OLEHUTH MPABOINOI00HOCTh MOCTPOCHHBIX MOAEIIEH, HOCTPOUM
rpaduK 3aBUCMMOCTH BEJIMYUHBI OIIMOKU OT HOMepa HaOII0IeH!s], a TaKkKe Tpauk
3aBUCUMOCTH 3HAYCHHI MPECKa3aHHOTO psfa (psaa, MOCTPOSHHOTO P MTOMOIIH
BBIOPAHHOM CETH) OT 3HAUYECHUH NCXOIHOTO.

LOW, Habntopaemble ot LOW, OcTtarok (1-10 )

o

%P 00 oao

LOW, OcraTtok

Mopenb
o

-50 . . . . . . . . . . . . . . . . .
380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740

LOW, Habnopaemble

Puc. 5.10

2 OONOGDAWN -

o
o
o
o
o
o
o
[e]

Juazpamma paccesnus owub0ox npedcKka3anusi om Homepa HabIo0eHUs.

MporHo3upoBaHue - 56
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YBenuueHne pazmaxa om0k ¢ HOMEPOM HaOJII0EHHS TOBOPUT O HAPYLIEHUSIX
MIPENIOJIOKEHUS O TOM, UTO TUCHIEPCUs OIIUOKHU SBISETCS CIy4ailHOM BEIMYMHON, HO

IMOCKOJIBKY 3TO YBCINYCHHUC HE3HAUUTCIIBHO (I/I IMPOUCXOAUT B OCHOBHOM 3a CUCT BBI6pOCOB)
CUuTacM, 4TO JUCHICPCHA IMMOCTOSAHHA.

[ToMuMo auarpaMMbl paccesiHus JUIsl aHAJIU3a OCTaTKOB MPUMEHHUM TaKKe METO]T
MOCTPOEHHUS TUCTOrpaMM 4acToT. [locTpoum 3Tu rpaduku Ui NEPBBIX MATH MOJAEIEH.

Mciomesa LAV, Ociaim |13

McTom e Lo, 0otk (2
m
150
- )
m 7 170
=0 150
1 ? 150
1= 140
i 1 E i3
1o £ i
3 m 110
iz g 1m
= 50
I m m
I m ? L]
=0 = 4
G @
= 7 T ?
1
N a 5
g ek A o g |
o o D i e
|| amom A noa |mos o ®m o R o, omoa s @ = @™ 45 @O % 0 £ {1 1§ M =™ =W X
O, Qe

LOWA, QT oK
Mciomeaa LOW, Ociam |5

MucTomparsaa LOW), OcTamos (4

E

7 =
7 m, 7

B5

i e 7
E = E 10
q B § m
iao L =
a 7 7 = a
= a Z
B 77 LTI z; e i e
@ om s |\ s s 0oa | ;R omo|m- 3 @ 26 @ 5 -0 5 O 2§ 10 15 mM = T B/
LONY, Oc iaim TG

IHcipe-e3 LOW, Ociaim |5

Ha ifinkamss

LOW, Oc imim

Puc. 5.11

FMC’mOZpaMMbl yacmonm ocmamikoe nepeovix niamu Mooerell HQZZPOHHle cemell.

Hepr,Z[HO 3aMCTUTD, UTO 1,4 nu 5 FHCTOFpaMMBI ABIAKOTCA BEChbMaA aCCHMCTquHBIMH,
qTo HpOTI/IBOpqu/IT CTaHIlapTHI)IM HpeI[HOJ'IO)KeHI/IflM (0] HOpMaJ'ILHOCTI/I OCTATKOB. I/I3 BCETO
BBIIIIE CKA3aHHOI'O 00 OIIMOKaX, MOKHO 3aK/IIOUYHMTh, YTO HauOoJIee IMOAX0AAIasl MOJIENb
HEHUPOHHOM CeTH 7Sl JaHHOTO psAla ecTh Moaenb Ne3.
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LOW, Habntogaembie ot LOW, MNpeackasaHHble (1-10 )
720 - - - - - - - - - - - -

700
680
660
640
620
600
580 r
560
540
520
500 r
480
460
440
420
400

/oL e
380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740

LOW, Habniogaemble
Puc. 5.11

LOW, lNpenckasaHHble

Huacpamma paccesinusi npeoCKa3aHHbIX 3HAYEHUL 8 3A6UCUMOCU O 3HAYEHULL
UCXOOHO20 psda.

[Tony4yennas quarpamma roBOpUT 00 OYEHB XOPOIIeM MPHUOIMKEHUH UCXOAHOTO psijia
OJTHOM U3 JIECSATH paCCMOTPEHHBIX ceTe. [lockombKy Mbl oTMeTHIH ceTh Ne3, kak HauboJee
MOAXOSAIIYI0, 1IeJIecO00pa3HbIM OyAET MpUBEACHHUE €€ OTACIBHON JUarpaMMbl pacCesHUS
MpeCKa3aHHbIX 3HAYCHHUI.

StatSoft, Inc. MporHosnpoBaHue - 58 Copyright 2007
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LOW, MNpepackasaHHble

740
720
700
680
660
640
620
600
580
560
540
520
500
480
460
440
420
400
38

LOW, Habniogaemble ot LOW, MNpeackasaHHble (3 )

Mogenb

0 1 n n n n n n n n n n n 1 n n n n
380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 o 4
LOW, Habntogaemble

Puc. 5.12

Jluaepamma pacceanusi npedCKa3aHHbIX 3HAYEHUL MOOeabio Ne3 6 3asucumocmu om
3HAYEHUL UCXOOHO20 PAOA.

Eme ogHOM XapakTepuCTUKOM KauecTBa MOCTPOEHHOM CETU MOKHO Ha3BaTh
cnenyromumii pakt. Ha Kaxa0M CKppITOM €I0€, ypOBEHb aKTUBAIIUH B OIPEICICHHBIN
MOMCHT BPpCMCHHU JOJIZKCH 6BITI> OANHAKOB. 3Hak AKTUBAIIUU POJIKM HC UI'PACT.

Ha Bxnaake «JlomoJHUTENEHO» HAKMEM KHOTIKY «APXUTEKTYypa CETH» IS
0TOOpaXeHUsI TOM apXUTEKTYPBHI.

StatSoft, Inc.

MapameTpbl ceTv: GOLD_Z005_2006_day.sta o=
il | ApRWTEKTYRS | MNpouzE0aMTENE. .. | KoHTp. npousEo... | TecT. NpoMSEQN, .. | Owmtk.a ofiydeH... | -

1 Nuneiinan s401...  0.0E5555 0097842 0083566 0018867

2 MM <40 1:40-1-1:1  0.075339 0087253 0.071350 0.021700

E MM <40 1:40-5-1:1  0.070049 0022158 0.087033 0.020169

4 MM 240 1:40-2-1:1 | 0.0EE700 0082124 0020546 0019197

B MM <40 1:40-3-1:1  0.0E3614 0022030 0.077120 0.020037 B
E PEF =40 1:40-6...  0.091106 0121731 0.116549 0001128

7 PEF =40 1:40-7...  0.063310 0118237 0.039145 0.000730 -

| HagnmaeHue nonssoeaTena I

OrreHa |

E Oy -
BrifipaTe togenn |

EE ApsMTerTYpa ceTH |
EE Bce cetu |

i Brigente
AKTHESWMID LUEETOM

BrogHoe Hatn.: IF

Brnaoka «Apxumexmypa cemuy

Puc. 5.13
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STATESTE@]A AHANUS N NMPOIMHO3MPOBAHWE LIEH

JlanHast onuus MO3BOJISET HATJISIIHO OLIEHUTh YPOBHH aKTHBAILIMK 3JIEMEHTOB CETH B
o000t MomeHT BpemeHu. Kak BuHO, ceTh Ne3 OBOJIBHO XOPOIIIO OTBEYAET 3TOMY
TpeOOBaHUIO.

[Moctpoum 5 nmporHo3oB Ha 15 HaOmonenuit Buepen. CieayeT HATOMHUTD, YTO
MIPOTHO3MPOBAHUE MPOU3BOAUTCS 10 40 TTocIeAHIM HaOIr0IeHrEeM. BBIOOp ATOr0 3HAUCHUS
ObLT OCYIIIECTBJICH paHee KaK BEeIMYMHA OKHA MPOTHO3a.

Puc. 5.14

IIpoenosvl mooeneti NeNe -5
Cunum — nabniodaemoe 3Haqenue
Kpachvim — npoenos cemu

IIpoecno3wl 6 3asucumocmu om mooeneti ynopsiooyeHsl cled - Hanpaso, C8epxy - GHU3.

[TockonbKy MbI OCTaHOBUIIUCH Ha Mozenu Ne3, u OyieM cuuTaTh pe3yJbTaT
MTOCTPOEHUS MPOTHO3A MPHU MTOMOIIU 3TOW MOJIEeTH 3a GUHATBHBIN TPOTHO3. JleHCTBUTENBHO,
BHU3YaJIbHO MOXKHO OTMETHUTh, YTO MOIYUYECHHBIN MPU MOMOIIX ATONH MOJIEIH Psif TOBOJIBHO
XOpOoIlIo BOCCTAHABINBACT HCXOI[HBIﬁ (‘-ITO BIIPOYCM, MOKHO 3aKJIFOYUTH U IJId PE3YJIbTATOB
Ipyrux mojeneit). Bo Bcex Mozensax npencka3plBacTCs KaueCTBEHHO OJMH U TOT K€
pe3ynbTar - CHayaJla [ieHa MaJlaeT, a 3aTeM CTOJIb )K€ MHTEHCUBHO pacTéT. [lockoabKy
KaueCTBEHHO TaKOH ke pe3yJIbTaT MPEeACKa3bIBATIO HAM M SKCIIOHEHIMAILHOE CTIIaKUBaHUE,
TO MOKHO CUUTaTh, UTO MPOrHO3 BEPEH.
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Huxe npeacraBnena npoekuus psiia Ha 15 HaOnroaeHuii Biepes

Mpoekuus BpemeHHoro psiga, LOW
(GOLD_2005_2006_day.sta)

LOW.3
1 auBapsa 2006 r. 625,069347
2 anBaps 2006 r. 622,686824
3 AanBap#A 2006 r. 617,987886
4 auBaps 2006 r. 611,828524
5 sauBaps 2006 r. 607,272057
8 anBap#a 2006 r. 605,351248
9 auBapsA 2006 r. 602,996582
10 saHBaps 2006 r. 600,152152

11 auBaps 2006 r. 597,07978
12 auBaps 2006 r. 594,410874
15 aHBaps 2006 r. 592,876187
16 aHBaps 2006 r. 592,837292
17 auBaps 2006 r. 595,069185

18 aHBapsa 2006 r. 598,78757
19 aHBaps 2006 r. 602,166517

Puc. 5.15

Ipoexyus psoa, nocmpoenno2o mooenvto Ne3, na 15 3nauenuii enepeo

Kak 6b110 TOKa3aHO BBIIIE, ONIMOKK 3TOW MOJIEIH HarnOoJIee TMOJTHO YAO0BIETBOPSIOT
CTaHJAPTHBIM MPEANOI0KECHHSIM (H.0.p.), @ OIMOKa Ha TECTOBOM MHOXKECTBE (KOTOPYIO
MOKHO CUMTaTh KpUTEpHEM KadecTBa ceTH) nopsaaka 0.025. 3To oueHb XOpoluil pe3yibTar.

BbiBOA:

Kak u npenmnonaranock, HEHpOHHBIE CETH 1aiu OoJiee HAACKHBINA pe3yibTaT. Bo
MHOTOM 3TO O0YCIIOBJICHO CIIOKHOCTBIO M HETUHEHHOCTBIO CTPYKTYPBI IaHHOTO PAJa,
IMOTOMY KaK B OTJIMYUC OT paCCMAaTpUBACMBbIX HCprOHHBIX CGT€I>'I, KIJIACCUYCCKHUEC MECTOAbI
pacCUuTaHbl HA IPUMCHCHHUC K psAlaM C 0oJiee 3aMETHBIMH U OYCBUAHBIMU CTPYKTYPHBIMU
3akoHOMepHOcTsIMU. Ho naxke, HECMOTps Ha Bce BUAMMBIE TOJIOKUTENIbHbIE KaueCcTBa
HEHUPOHHBIX CETel HE CTOUT CUMUTATh UX HEKOEH «IaHaleei», Hanpumep, B 3aa4ax
IIPOTHO3UPOBAHUS.

Bo-niepBbIX, HEHPOHHBIE CETH SIBIISIOTCS «UE€PHBIM SIIIIUKOMY, KOTOPBIA HE TTO3BOJISIET
B SIBHOM BHJIC OTIPECIUTh BUJ 3aBUCUMOCTEH MEXKIy YieHaMu psja. Takum odpazom,
KOHKPETHYIO HEUPOHHYIO CETh MOXKHO «HAYYHUTH» CTPOUTH MPOTHO3 JIUIIH Ha CTPOTO
(UKCHPOBAaHHOE KOJIMYECTBO IIAroB BIEpe] (KOTOPOE MBI YKA3hIBAEM B CHEIIH(PUKAIIUN ITOM
CETH), CIIeIOBATEILHO, UMEET MECTO CHJIbHAsI 3aBUCUMOCTh OT BHJIA 33/1a4H.
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Bo-BTOpBIX, IPU HATMYUU ABHOM JTMHEWHOCTH, IPOCTOTHI CTPYKTYPHI B 3a]1a4e,
CIOCOOHOCTH HEHPOHHBIX CETEH K 0000IIEHNIO OKa3bIBaeTCs 0oiee ci1aboi Mo OTHOMIEHUIO K
KJlaccuueckuM MetoaaMm. OOBSICHIETCS 3TO KaK pa3 HEJTMHEHMHOCTBIO CETeH Mo cBOeH CyTH
(mmst TOrO, 9TOOBI YOSAUTHCS B 3TOM, HEOOXOIUMO 03HAKOMUTHLCSI C OCHOBHBIMHU
MPUHIMITAMA PaOOTHI), YTO TaK MOJIE3HO B HEKOTOPHIX ciydasx. TakuMm oOpa3om, B
HEKOTOPBIX CIIy4asx HEHPOHHBIE CETH YCTYIAIOT 110 MTPOU3BOAUTEIILHOCTH KIIACCUYECKUM
MeTtonaM. CuTyanus BO MHOTOM HallOMHHAET «CTPENb0y U3 MYILIKUA MO BOPOOBIMY.

B o0miem citydae aist JOCTHKEHUST HAMITYYIIIEro pe3ysbTraTa He00X0auMO
HOHpO6OBaTI> BCCBO3MOXHBIC MCTO/bI, HOTOMy 9gTO Ha HCpBI)H\/JI B3TJIA 0 OHpeILCJ'II/ITL THUIT
3a7a4 ¥ BUJl 3aBUCUMOCTH B HEM TOPOM TOBOJIBHO CJIOKHO.

6. anMeHEHHe MeToaa MHOromMmepHoro nporHoamposaHumsa

KayecTBeHHO OTIMYAIONIMMCS METOIOM IPOTHO3UPOBAHUS OyeT MPUEM
MHOT'OMEPHOTO NPOrHo3upoBaHua. CyTh METOZA 3aKI0YAETCA B TOM, YTO BMECTO TOTO,
YTOObI CTPOUTH HEMOCPEACTBEHHBINH IPOTHO3 CAMOTO Psiia, Mbl Oy/1€M CTPOUTH MPOTHO3
(akTOpOB, OKA3BIBAIOIIMX HA 3HAYEHUS paCCMAaTPUBAEMOT0 psia HaubosbIiee Biusaue. s
HAXOXKJCHUS ATHX CaMBIX (J)aKTOPOB MCIIOJIB3YETCS CIEAYIOIINI HEXUTPHIN aJTrOpUTM:

1) Ha ocHOBe Kakux-1u00 IBPUCTUYECKUX JAHHBIX, JIMOO HAYYHO
00OCHOBAHHBIX 3HAHHI TIOJYYCHHBIX paHee, JIeATCs MPEIIOI0KCHHUS O
MHO>KECTBE ()aKTOPOB, KOTOPHIE TEOPETHUECKU MOTYT OKa3bIBATh BIUSHHUE
Ha WCCIIeAyEMBIi psi. Pazmep 3TOro nmepBOHAYaIbHOTO MHOMXECTBA MOXKET
OBITH BEChbMa OOJIBIITUM, HO OCHOBHOE TPeOOBAaHNUE COCTOUT B TOM, YTOOBI
OHO MaKCHMAJIBHO ITOJIHO OXBAaThIBAJIO KPYT THIIOTETUYCCKH BO3MOKHBIX
(baxTOpOB BIMUAHUS.

2) BBuny HE0OXOAMMOCTH CHIXKEHUS Pa3MEPHOCTH 33/1a4U U TOBBIILICHUS
0000mIaronMX crocodHocTel (y4eT BIUSHHS OUYeHb MaJI03HAYNTEIIBHBIX
(bakTOpOB ABISAETCS MPUIMHON CHIIbHOM 3aBUCUMOCTH OT CIy4yaitHOU
COCTaBJIAIOLIEH, YTO B CBOIO OUEPEIb MOKET CHIIBHO UCKa3UTh KAPTUHY
psna) NpUMEeHsIeTCs PoLeypa OTCENBaHUs MPpU3HAKOB. CyIeCTBYIOT
pa3Iu4HbIE METOABI AJI JOCTYXKEHHS dTOU Lenu. B Hikecnenyromem
IIPUMEPE MBI BOCIIOJIb3YyEMCS METOJOM ITOCTPOCHHUEM MHOTOMEPHBIX
MOJIEJIEN pEerpeccuu U Mpoueypoil FEHETUUECKOI0 alropuT™Ma B
MIOCTPOEHUN HEHPOHHBIX CETEM.

3) [Tocne Toro, kak BeIOpaHo OoJIee y3Koe MOJAMHOKECTBO Hanboee
BJIMSATEIBHBIX (PaKTOPOB, JIJIS KAKIOTO U3 HUX CTPOUTCSI COOCTBCHHBIH
IMPOTHO3. HpI/I 9TOM MMPUMCHUMBI BCC TC MCTOJbI IIPOrHO3UPOBAHUA,
KOTOpBIE pacCMaTPUBAIKCH BhIIIE. MICTIONB3yst HEOOXOAMMbIC 3HAUCHUS
CHPOTHO3MPOBAHHBIX PSAAOB (PaKTOPOB, CTPOUTCS] COOTBETCTBYIOIIEE
3HaYCHHUE UCKOMOTO Psijia.

Taxkas mporeypa MmocTpoeHus MPOTHO30B HaAOO0JIee TOUHO OMHICHIBAET
MOBEJICHUE PSAJA, TOTOMY KaK YYUTHIBAECT €€ U BHEITHUE U3MEHEHUS CPEIbI,
OCTArOUIUECS 32 paMKaMU CTaHAAPTHBIX METOJOB IPOrHo3a. MIMeHHO Takue BHeIIHue
M3MEHEHUS 3a4acTyI0 ObIBAIOT €IMHCTBEHHBIM Pa3yMHBIM O0BSICHEHUEM KAKUX-JTH0O
BapHaILMi UCCIIEyEMOTO psija.

Delta high (t+1) = HIGH (t) — (OPEN (t) + CLOSE (t))/2 —pa3uuiia Mexmay
HauOOJIbIIEH U CpeHEH EHOH 3a MPOIIe NI JICHb;
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Delta low (t+1) = (OPEN (t) + CLOSE (t))/2 — LOW (t) —pa3Huiia Mexmy
HaWMEHBIIIEH U CpeIHEN LIEHOW 3a MPOIIEAIINN 1eHb;

Delta (t+1) = HIGH (t) - LOW (t) —pa3Hunia Mexxy HauOobIIeil 1 HauMEHbIIeH
LICHOMW 3a MPOILEAIINMI IEHb;

Day delta (t+1) = CIOSE (t) — OPEN (t) — pa3HHIIa MeX1y IICHON 3aKPBITHS U
OTKPBITHS 3a MPOIIEAIIHN ICHb.

JInHenHbI rpacomk (GOLD_2005_2006_day.sta 12v*520c)
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I'pagux nepemennou Delta high
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JInHenHbin rpacmk (GOLD_2005_2006_day.sta 12v*520c)
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Puc.6.4

I'papux nepemennoii Day delta

J1y1st TOro 94TOOBI OCYIIECTBUTD MPOIIEAYPY OINpPEACIICHHS] MHOKECTBA (paKTOPOB
BJIMSIHUSA, BOCTIOJIB3YEMCSI METOJIOM MHOYKECTBEHHOM HEJIMHETHOM perpeccuu. JlJis 3amycka
COOTBETCTBYIOILIETO aHAIN3a B MEHIO « AHAIM3» HEOOXO0IMMO BBIOPATh « Y TITyOJICHHbIE
METO/Ibl aHau3a», « MHOKECTBEHHAs HEJMHEHas perpeccus. [locae 3Toro nosBuTcs
JTAAJIoT:

EMHD)I{EETBEHHEH HenWHeRHaA perpeccus: GOLD Tlaix
BreicTpRIi |
l@d ﬂepEMEHHble:l 45310 Dhea |
[ BEIMMCASHHA © NOBBIWEHHDA TOYHOCTRIO E Onupm - |
[~ MokaskBATE ONMMCATENEHEIE CTATHETHEH, KOPP. MATPHUbI =
33ﬂ3ﬁTE ECe MepemeHHEs 403 aHanK=3a; JononHMTE NEHE2 B gaHHbIE
MOAENH (33 EHCHMEEHERE EHCHMES NepeMEHHES] Moy T BETE ST y B
anpegensHe NozEe. CRSEs = & o |

BapeeHHEE
rAOHEHT B

= CTen cEotoaE —

B N

—Yaanenus N.0—

{* [MocTpouHoe

" MonapHoe

" Jamena
CPEaHM

DononHHTEAEHER METOOH HECASA0EIHHA HENHHERHEX CEAZEH AOCTYIHH B
mogyne DGuwmne perpeccHoHHEE Mogend i DGofueHHEE NTHHeRHER 0
HENMHERHES MOAEMH.

Puc. 6.5

Jluanoe « Mnoowcecmeennasn neruneunas pecpeccusiy
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Ha ennHCTBEHHOM BKJIa/IKe HACTOSIILIETO AUAIOra MOJIb30BaTENIO MpeJiaracTcs
BBIOpATh HCIOJIb3yEeMbIE B aHAJIN3E ITEPEMEHHbIE, a TAK)KE ONPEACTUTh HEKOTOphIe onuuu. B
HAIlIEeM CITy4ae OCTaBUM BCE OIIIUU MO0 YMOTYaHHUIO HEAKTHUBHBIM U HaskMeM «OK».

CrnenyeTr OTMETUTh, YTO CyTh METO/1a HETMHEWHON PErpeCCUu 3aKII0YaeTCs B TOM,
9YTO IOMHMO BBIOPAHHBIX TEPEMEHHBIX B PACCMOTPECHHE JO0ABIISIIOTCS HOBBIC, ITOTYICHHBIE
U3 UCXOJHBIX MPU MOMOIIM Pa3IMYHOTO poja apuPpMETHUECKUX peoOpa3oBaHui.

[TomyueHHOE TakUM 00Pa30M MHOXKECTBO HOBBIX (DaKTOPOB UCIOJIB3YETCS YXKE B
IIPOLIEIyPE IOCTPOCHUS YPABHEHUS CTaHAAPTHON JIMHEHHON pErpeccum.
Tax, Hanpumep, AJis BBISBICHUS 3aBUCIMOCTH MEX]ly IEPEMEHHON «A» U pa3IndHbIMU
CTENeHsIMH IepeMeHHON «by» (3T0 MOXKeT OBITh 3a7ja4a HaX 0K ACHHS KO3 (OUITMEHTOB
anmnpoKCUMaIMK KaKOU-JINO0 AeHCTBUTENBHON (PYHKLIMHU TOJIMHOMOM) HEOOXO0AUMO
[IOPOAUTH NIEPEMEHHBIE «B*. «B® », 1 T.11., a 3aTem IIOCTPOUTH YPABHEHUE JIMHEUHOU
perpeccuu, CBI3bIBaIOIIEE IEPEMEHHBIE «AY, «B*», «B», ...

HTak, B cnenyrolem quanore npeagaractcs BbIOpaTh Te Mpeodpa3oBaHus, KOTOpPbIE
OyAyT NPUMEHATHCS K HCXOJHBIM MIEPEMEHHBIM JJ1s1 TOPOXKIEHHS HOBBIX.

ﬁPerpeccHﬂ C HENWHEHHbIMW KOMMOHEHTaMW: GOLD_20 o=
BrIcTpRIA | | I
He MMHERHEIE YHELMM NPE0BpAS0EaHUE  JlOnYcTrER GHanasoH |
v s [% B KEanpaTe] -5.0E+03 oo 5.0E +03 E‘ 0 |
[pITTETE R,
v e [ B Kyte] -5.0E+05 oo 5.0E+05
[T w=a [ B 4eTEEpTOM cTenery]  -5.0E+04 go 5.0E+04
| s [ B naToll cTeneHM] -5.0E+03 go B.0E+03
I SORTE]  [keaopaTHE! KopeHe] # foneblle Mid paged O
v LM [HaTYpansHEIE Norapkdrd] X Gonswe 0
v LOGE) [log 10] * Gonews 0
™ e -40 o +40
[~ 10 18 a0 +18
¥ 1/ # He pageH 0
Puc. 6.6

ﬂuaﬂoe «Peepeccuﬂ C HeTUHEUHbBIMU KOMNOHEHMAMUY

Bri6paB HeoOxoauMbIe TpeoOpa3oBanus (B JaHHOM IpUMEPE BHIOOp BUIOB
npeoOpa3oBaHuil MPOBOAMICS, CIEAYS MPUHIIUITY MAKCUMHU3ALUU MOIITHOCTH MHOXECTBA
THITOTETUYECKHA BO3MOXHBIX (DAaKTOPOB BIUSHHS) M HaxaB KHONKY «OK» MbI iepeiinem K
CIIEAYIOLIEMY JHAJIOTy, B KOTOPOM HEOOXOIUMO OyAET ONpeNeIUTh MapaMeTpbl CTPOSLINXCS
MOJIEJIEN.
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ﬁﬂnpegeneuwe Moaend: GOLD_2005_2006_day.ska il .

EbicTphId |.ﬂDI‘IDJ‘IHLﬂ'EJ‘IbHDI MNowaroeki Elnun::aTeanblel | I
@ ﬂepEMEHHblel |
JEEMCHMEIE.  HET B Onuww vl
HezaeucHiEIE: HET
Mpowepypa: |CraHoapTHanA j

Puc. 6.7

Huanoe «Onpedenenue mooenuy

B nanHoMm muanore yxe HEOOXOIUMO pa3IeUTh NepEMEHHbIE Ha 3aBUCUMBIC U
He3zaBucumsle, a Takke clienaeM BbIOOp MpOoLEAypbl IOCTPOECHUS YPABHEHUS PErPECCUHU B
noJb3y [lomaroBoii mporeypsl ¢ BKIIOUEHHEM. JTO 3HAYMT, YTO Ha KaXKOM IlIare B MOJIEJb
OyZeT BKIIIOUEHA ellle OJHa IepeMeHHas U olleHeHa omnoka. Takum oOpaszom, Oynet
BbIOpaHa MOJIeNTb C HANMEHBIIECH OINOKOM.

ﬁPewnhTaTbl MHOM{ECTEEHHOHW perpeccyd: GOLD_2005_2006_day.sta Tl %
PezymbTATH MHOM. pedpecchE(llap 5l
Sar. nmepew. - LOTT Muomecr. B = 98024356 F = 57,3451
RE= [9QEE0TREL oo = L, E7E
Wcno Habm.: 284 cropperT. RZ= 92087776 p = 0,000000
CramgaprHan ouwnbra omemms: 23, 993762607
Ceob. umem: 2589, ,47270075 Co_owsfwa: 35,1931 & =278) = 7,579 p = L0000
Houep Habmone Bera=5,94 delta Bera=,1Z0 LOGWE Bera=Z, 31
VE**3 Bera=-1,85 ZQRVE Bera=-35,7

(ERIeTeHE ZHaYMMEe hemal

BbinenAerbIi UpoEEHE SHAYMMOCTI: I,EIE E

EeicTpeit  JonoaHkTensHD | DcTarkM/NpeackasaHHEIE Ha0 NG 3eMbIE SHa‘-IEHHﬂl CTreHa |

Fn  MToroEan TaBaMLa pErpECTHM | HarcTHeIE KoppenawMmY | E Orudd - |
il JUcnEpCHOHHEIN AHAMYS | il M z6EmoYHOCTE |
B KoBapHalWH koS EHLMEHTOE | i} MTor no wara |
B Terywan marpuLa BEIMET aHHA | il CKOppERTHPOBAHHEIN Ha CREQHEE |
Puc. 6. 8

ﬂuaﬂoe ((P€3y]lbmambl MHOHCECMBEHHOLL peepeccuur
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Utoru perpeccumn ans 3asucumon nepemeHHon: LOW (GOLD_2005 2006 day.sta) R=,96024956 R2=
,92207921 CkoppekTtup. R2=,92067776 F(5,278)=657,95 p

BETA Cta.0Ow. B Cta.0w. t(278) p-ypoB.

CB.uneH 289,472 [38,19312 |7,5792 0,000000
Homep HaGnopgeHua |8,94306  |0,845723 5,102 0,48251 10,5745 |0,000000
delta 0,11974  |0,023753 |1,957 0,38830 5,0409 0,000001

LOGV6 2,31396 |0,345692 516,118 |77,10519 ||6,6937 0,000000

V6**3 -1,77204 |0,161921 |-0,000 0,00000 -10,9439 |0,000000
SQRV6 -8,71900 ({1,025295 |-142,095 |16,70937 |-8,5039 0,000000

Haxas «OK» MBI nepefmeM K Juajiory, B KOTOpOM AaHa BO3MOXKHOCTb ITIOCTPOUTDH
BCCBO3MOXKHBIC I‘pa(bI/IKI/I, IMPOBCCTHU aHAJIN3 OCTATKOB.

Enuanvﬁ ocTaToe: GOLD_2005_2006_day.sta o=

SaE. mepen. : LOT Muomecre. B: SIE0Z4358 F = g57,9451
BZ: 92207921 co = L, 278
Upono mabm. @ 284 cropperT. BZ: SREOETRTTE p = 0, 000000
CrammapTHan ouwMPRa oeHRM: Z3,393763607
CE.xmeH: Z89,472Z0075 Cr.owsBra: 35,1331F i EZ78) = 7,573 p < 0000
LSE
Juarpardris) pacceaHHa I BepoATHOCTHEIE FpadkM I BriSpoce I CospaHuTE | |
EbicTpEim JononHHTEnEHD OcTarku I MpeackazaHHEE

DcTarky M NpenckasaHHEIS

| E Onup -
DnucaTenEHEE CTATHCTHEL |
i MTorK perpecciu |
b akc. wMcno HadMKgEHME B
B Cramvcruka Daptiuna-Yorcona T Sz rpamﬁﬁ I'I Q0000

Puc. 6.9
Juanoe «Ananuz ocmamxogy

J11s TOTO 4TOOBI YOSIUTHCS B TOM, YTO TIOCTPOSHHASI HAMH MOJIEIb alllIPOKCUMHUPYET
MEPEeMEHHY0, TIOCTpOUM Tpaduk 3aBucuMocTty [Ipencka3aHHbIX 3HAYCHUH OT
HaOmromaeMbIx.
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MpeackasaHHble U HabnogaemMble 3HaYeHNs

3aBucumas nepemeH.: LOW
750

700

650

600

550 1

Habnog.3HaveHus

500 r

450
400 | 7
350 : : : : : : : : : : : : : :
380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680
Mpeack. s3HaveHus | o 95% OoBepuT.
Puc.6.10

I'paghux 3aeucumocmu Ipedckazannvix 3navenuii om Habniooaemwix

Kak nokasai pe3ynbTaT MHOXECTBEHHON PETrPeCCU, 3HAUMMbBIMU SIBJISIIOTCS JIUIIb
nepeMeHHas «Homep HabmoneHus» u «Deltay, Tounee 1100 oHH, TUOO WX TIPOU3BOIHBIE.
ITosToMy ocTaercs 3aHATbCs IPOrHO30M NepeMeHHoi «Delta». Bynem ctpouts nporuos
JAHHOM MEPEMEHHOMU IIPU NIOMOILIY HHCTPYMEHTA HEMPOHHBIX CETEH.

Criendpuika mpoueaypbl MOCTPOSHUS 1 00ydeHUs] HEHPOHHBIX CETEH Takas JKe Takas,
KaK U B IpUMepax BBIIIE, I03TOMY He OyJieM IoApOOHO OCTaHaBIMBAaThCsA Ha 3ToM. OTMeTHM
JIMILB, YTO OyAeM UCKaTh HaWIydlIyto ceTb U3 500 pa3znuyHbIx cetel apxutektyp MII
(Muorocnoiinsiii nepcentpoH). PE® (panunanbno-6a3ucHas ¢pyHkius) u Jlunenoi
ApPXUTEKTYPHI.

Hwxe npencraBieHbl apXUTEKTY Pl M TapaMeTphl MATH HAWIYYIINX CETEH, a TaKkxKe
TaOJIUIIA ONHUCATENBHBIX CTATUCTHK:

MoppobHble pesynbTtatel Mogenen (GOLD 2005 2006 _day.sta)

Mpouseon. KoHTp. TecrT. Ownbka KoHTp.

obyu. Mpouseoa. |MpomsBoa.| o6Gyu. owmnbka Tect. owumbka

Apxutektypa

1|PB® s3 1:3-16-1:1 [0,696662 0,629469 0,860176 |0,112073 |0,108567 |0,155799

JlnnenHaa s4 1:4-

11 0,715741 |0,692541 0,810769 |0,100956 ||0,104398 |0,128832

JlnnenHaa s3 1:3-

11 0,734364 |0,693726 0,821989 |0,103583 |0,104318 |0,130472

& |

M s4 1:4-1-1:1 0,732245 |0,681055 0,809760 (0,103298 |0,102147 |0,128463
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5 (MMM s4 1:4-8-1:1 0,714178 |0,674200 0,799730 |0,102228 ||0,100758 |0,126878

delta.1 delta.2 delta.3 delta.4 delta.5

CpeaHee AaHHbIX 9,455891 |9,455891 |9,455891 |9,455891 |9,455891
CT.0TKN. AaHHbIX 6,483770 |6,483770 |6,483770 |6,483770 (6,483770
CpeaHee owMGKH -0,268375 |-0,265732 |-0,223451 |-0,141418 |0,486474
CT.OTKN. OWMGKHM 4,745718 |4,789278 ||4,865555 |4,814863 |4,735207
CpenHee abcontoTHOM ownbkn  (3,155369 (3,094925 (3,193773 (3,162946 (3,261931
OTHOLEHWe CT.OTKI. 0,731938 |0,738656 |0,750421 ||0,742602 |0,730317
Koppensuus 0,681999 |0,674932 |0,662140 |0,669745 |0,683374

Hepr,I[HO 3aMCTUTDH, UTO IIOCTPOCHHBIC MOJCIN HC OTIINYAIOTCA XOPOIINMHU
MMpEeaACKA3aTCIIbHBIMU Ka4C€CTBAMU, a IIO3TOMY MbI HC 6yneM CTPOUTH IIPOTrHO3LI C UX

IIOMOIIBIO.

HpI/IMe‘-IaTeJ'ILHI)IM ABJISICTCA TOT (1)aKT, 4TO HAWJIYyUIIUMH OKa3aJIMChb CCTH C
JUHEWHOHN apXUTEKTYpOul U ¢ apxuTekTypord MII ¢ HeGOIbIINM KOJTMYECTBOM HEHPOHOB Ha
BHYTPEHHEM CJIoe. DTO MOJATAIKUBAET HAC K TOMY, YTOOBI MOMPOOOBATH METO MTOCTPOCHUS

APIICC mopenu.

Jliig moucka mapaMeTpoB Mojiea npuMeHuM Makpoc «ABTOAPIICCy
aBToMaTu4eckoro noucka napamerpoB APIICC moneneit. [ns onpeneneHus ce30HHOIO Jiara
BOCIIOJIb3YEMCSI METOJIOM aHaJIM3a MePUOA0rPaMM.

Jnst mepemenHoit delta momydaem cienyrontyto TabnIly HanOOIbIINX 3HAYECHHUH
MEePUOJOTPAMM.

CnekTp. aHanu3: DELTA : = v3-v4 (GOLD_2005_2006_day.sta) Ymcno Habn.: 518 Hanbonbline
3HayYeHUs1 NnepnoaorpaMmmbl

YacTtoTa Mepuoa | KocuHyc CuHyc ﬂepuo.c:iorpaMM MnotH.
1 10,001931 518,0000 |-1,04769  |-2,34976 1714,333 ;204’15
2 10,003861 259.0000 |-151389  |1,78506 1418,883 ;289’98
'3 (0,005792 172.6667 |0.58456  |1,87029 994 483 885,342
6 (0011583 86,3333 |0,37557  |1,58679 688,673 413,810
'5 (0.009653 103,6000 |-1.19445  |0,34116 399,661 403887
270052124 191852 |0,79407  |-0.85457 352,455 219,159
240046332 215833 |-114952  |0,10146 344,908 247 493
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|§' 0,059846 16,7097 |-0,05150  [0,07763 248,228 181,045
|§ 0,061776 16,1875 |0,94366 0,21739 242 876 175,888
|? 0,017375 57,5556 |0,53996 0,77795 232,262 150,878

Kak BUIHO, CUITbHBIX BCIUIECKOB Ha KaKHX-JIHOO MEepHOoaX KPOME JITHHBI BCETO
psana(wim ero nenureneit HeT). [locTpoum nepuogorpammy Ajis psifia ¢ B3ATHEM OJTHOM

Pa3HOCTH C jarom 1.

CnekTp. aHanu3: DELTA : = v3-v4; D(-1) (GOLD_2005_2006_day.sta) Yucno Habn.: 518 HanbonbLune

3Ha4YeHnA nepunoagorpamMmmbl

YacroTa Mepwuopn KocuHyc CuHyc Mepuopgorpamma MnoTH.
220 |0,424710 2,354545 |-0,53157 ||1,434677 606,2836 342,3465
242 |0,467181 2,140496 |0,48716 1,371944 548,9633 401,1123
249 |0,480695 2,080321 |1,36722 0,177731 492,3276 348,8342
258 |0,498069 2,007752 |-1,16348 |-0,441367 |401,0615 232,9197
243 |0,469112 2,131687 |1,19153 0,345636 398,6571 339,7677
247 |0,476834 2,097166 |1,12276 0,108758 329,5548 227,8717
226 (0,436293 2,292035 |-1,08521 |-0,259311 ||322,4344 213,4271
125 |0,241313 4,144000 |-1,03359 |0,318169 302,9123 181,0887
231 |0,445946 2,242424 |0,62871 -0,879087 (302,5297 191,6068
253 |0,488417 2,047431 |0,59217 0,903232 302,1205 185,2283

Haunbonpiiee 3nauenue Ha 2.35. 3ameTuM, 94TO U3 BUIa KOPPEIOTPAMMBI TOXKE MOKHO

cJciaTh 3aKJIIOYCHUEC O TOM, YTO Ha6moz[aeTc;1 CC30HHOCTH CO 3HAUCHHUEM II€pHUOaa

NPUOJIN3UTENIEHO PABHOTO TPEM.
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YacTHas aBToKoppensiLumoH. yHKLnS

DELTA :=v3-v4; D(-1)
(CT. owmbkm npegnonaratoT nopsgok AP k-1)
Jar Kopp. CtOw T T
1 -,516 ,0439} [::::::::::]
2 -,163 ,0439 | ]
3 -,229 ,0439} [:::]
4 -,115 ,0439 | [:]
5 -,084 ,0439} ]
6 -,165 ,0439} [::]
7  -,062 ,0439 } 1l
8 -,038 ,0439 ED
9 -,019 ,0439} E [
10 -,049 ,0439} 1l
11 -,144 ,0439 | [j:]
12 -,095 ,0439 | [:
13 -,079 ,0439 | []
14 -,122 ,0439 | E:]
15  -,130 ,0439 | [i]
0 L . L ---- [1oB. MHTEpB.
-1,0 -0,5 0,0 0,5 1,0
Puc. 6.11

Asmoxoppenocpamma nepemennoii Delta ¢ oonoii paznocmoio ¢ nazom 1

[Tockonpky HanOOJIBIINK BCIUIECK HA HEIIEJIOM 3HAUYCHUHU TEPHO/Ia, MBI PACCMOTPUM
MIepPUOJT CE30HHOCTHU PaBHBIN 4 U 5 - T.. niuHe padodeit Hepenu. Takoi BEIOOP
OTIPaBIBIBAETCS €IIE U C TOYKU 3PEHHS] OOBIYHON JTOTHKH.

MpI BbIOEpEM CIIEAYIOLINE MOJIENH, IIOTOMY YTO, BO-TIEPBBIX, OHH PA3JINYAI0TCS
HanuuueM napameTpoB Hece3oHHOro APIICC, a BO-BTOpBIX, OHUM UMEIOT HAMMEHBIITY IO
omuOKy B 3TUX Kjaccax mojeneit ¢ marom 5: APTICC(0,1.0)(1,0,2), APTICC(0,1,1)(2,2,1).

APIICC(0,1,0)(1,0,2)
O1eHKH napaMeTpoB OKa3aIMCh CTATUCTHUECKU HE3HAYMMBIMH, HA UYTO YKa3bIBAET
00JIbIII0E 3HAYEHUE P-YPOBHS.

WNexoa.:DELTA : = v3-v4 (GOLD_2005_2006_day.sta) lNMpeobpasosaHus: D(1)
Mopgenb(0,1,0)(1,0,2) CesoHHbin nar: 12 MS OctaTtok= 35,336
Mapam. AcumnT. AcumnrT. p HwxHsasn BepxHsas
Ps(1) |-0,070475 0,556344 -0,12667  |0,899248 |-1,16346 |1,022509
Qs(1) [-0,110313 0,554655 -0,19889 |0,842430 |-1,19998 |0,979351
Qs(2) (-0,055933 0,051987 -1,07592  |0,282467 |-0,15807 |0,046199
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APIICC(0,1,1)(2,2,1)
B nanHOM ciyuae cutyanus Topaszo JIydiie.

WNcxop.:DELTA : = v3-v4 (GOLD_2005_2006_day.sta) lNpeobpaszosanus: D(1),2*D(5)

Mopgens(0,1,1)(2,2,1) Ce3oHHbIn nar: 5 MS OctaTtok= 43,171

Mapam. AcumnT. Acumnr. o] HuxHan BepxHsas
q(1) 0,625693 0,036780 17,0118 0,000000 |0,553433 0,697954
Ps(1) |-0,622758 0,044621 -13,9566  |0,000000 [-0,710425 |-0,535092
Ps(2) |-0,340056 0,044442 -7,6517 0,000000 |-0,427370 -0,252742
Qs(1) |0,852947 0,021351 39,9483 0,000000 |0,810998 0,894895

[IpoBenem aHanu3 OCTaTKOB.

'uctorpamma; nepem.: DELTA
= v3-v4; APTICC (0,1,1)(2,2,1) ocTaTkm ;
— Oxxuna. HopMarbH.

240
220

200
180
160

140 | /

120

N Habn.

100 1
80
60

40 |

2t

[

)

N [N, .
-50 45 -40 -35 -30 -25 -20 15 10 -5 0 5 10 15 20 25 30 35 40 45 50
BepxHue rpaHnLbl (x<=rpaHuua)

Puc. 6.12
Tucmoepamma wacmom owubox mooeau APIICC(0,1,1)(2,2,1)
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Hopm. BeposTH. rpacouk: DELTA
= v3-v4; APT1CC (0,1,1)(2,2,1) ocTaTkm ;

Oxna. HOpPM. 3Ha4YeHne

-40 -30 -20 -10 0 10 20 30
3Hau.
Puc. 6.13

Hopmanvhwiti 6eposmuocmusiil epagux owubox ¢ mooeau APIICC(0,!,1)(2,2,1)

Wrak, npuBeneHHbIe rpadUKU TOBOPSAT O «XOPOIIEM» MOBEIEHUH OCTAaTKOB. [Iporno3
[ (14% (111518
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MporHo3kl; Mogens:(0,1,1)(2,2,1) Ce30HHbIN nar: 5
Mcxop..DELTA :=v3-v4
KoHnel, ncxogH.: 520

Hauano vcxoaHbix: 2

60 60
50 | {50
40 t 140
30 | {30
20 | {20
10 | 110

o} {o

A0} 10

20 {-20

-30 1-30

40 - 40

20/10/06 24/11/06 29/12/06

MporHo3sbl; Mogene:(0,1,1)(2,2,1) Ce3oHHbin nar: 5 (GOLD_2005_2006_day.sta)
Nexoa.:DELTA : = v3-v4 Havyano ncxogHbix: 2 KoHey ncxogH.: 520
MporHos HwxHun BepxHun Ct.oun6
1 aHBaps 2006 r. 10,46903 -0,3583 21,0637 6,57045
2 siHBaps 2006 r. 8,09792 -3,4631 19,65888 7,01565
3 AanBapsA 2006 r. 7,03017 -5,2206 19,28091 7,43423
4 siHBaps 2006 r. 5,23850 -7,6652 18,14220 7,83047
5 ssuBaps 2006 r. 5,04167 -7,5835 19,46684 8,20760
8 siHBaps 2006 r. 10,13766 6,5234 26,79877 10,1106
9 sHBaps 2006 r. 8,26939 -9,5001 26,03889 10,7832
10 siHBaps 2006 r. 7,99846 -10,8142 26,8115 11,4162
11 auBaps 2006 T. 4,69688 15,1041 24,49789 12,0160
12 snBaps 2006 . 6,26381 14,4785 27,00610 12,5872
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15 snBapst 2006 . 8,28205 -16,1826 32,74671 14,8461

16 siHBaps 2006 r. 8,92352 -17,0490 34,89607 15,7611

17 sHBaps 2006 r. 8,19225 -19,2053 35,58981 16,6259

18 sHBaps 2006 r. 4,58319 -24,1688 33,33522 17,4478

19 sHBaps 2006 . 7,11652 -22,9290 37,16202 18,2328
Puc. 6.14

I'paghux psaoa DELTA u npoeno3, nocmpoennuiii npu nomowu mooeau APIICC(0,1,1)(2,2,1)

ITocne mocTpoeHus: NpPOrHo3a, 3aIyCTUM MAaKpOC, KOTOPBI 110 TOJIYyYEHHOMY
YPaBHEHMIO HEJIMHENHON PErpecCuy BBIYUCIUTH MPOrHo3 nepeMeHHot LOW Ha 15

HAOJTIOICHUH BIIEPE]T.

650

640

630

620

610

600

[TomyyeHHOE HaMU ypaBHEHHUE CleAyIOoIIee

LOW = 289,472 + 5,102 * (Homep HabntogeHus) + 1,957%(delta) + 516,118*
log (HoMep HabrogeHust) -0, 00000372260312778738*(Homep HabntogeHUs®) -
142,094 * sqgrt (Homep HabnoaeHns)

JInHenHbIN rpadmk (Tabnuua gaHHbIX39 4v*535¢)

590

580

570

06/1

1/06 16/11/06 28/11/06 08/12/06 20/12/06

{ —°—-TlporHo3s

Ha OCHOBe
meToaa

1 MHOrormepHoro

NPOrHo3MpoOBaynHs
akTopoB

-0- I'padwmk
MCXOAHOLHOTO psAja

10/11/06 22/11/06 04/12/06 14/12/06 26/12/06
Puc. 6.15

I'pagpuxu npoero306 psoa npu UCHOIL30BAHUU MEMOOA MHO2OMEPHO20 NPOSHOZUPOBAHUSL
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Wtak, MBI TOJTyYMIIH CIISYIOITNE 3HAUYEHUS MPOTHO3a (MPOTrHO3 1). a Takke 3amuIiemM

B OTY K€ TaOJIMIly 3HAYCHHS ITPOTHO3a, ITOJTyUYECHHOTO TIPH MCIIOJIb30BaHUH HEHPOHHBIX CeTEH
(mporHo3 2).

MporHos 1 MporHo3s 2(cunMtaem 3TOT NPOrHO3 HaUITy4LLIUM)
1 AsHBapsA 2006 r. 600,478698 625,069347
2 anBaps 2006 r. 595,221855 622,686824
3 auBaps 2006 r. 592,506202 617,987886
4 aHBaps 2006 r. 588,364316 611,828524
5 sanBaps 2006 r. 589,095252 607,272057
8 sanBaps 2006 r. 596,652068 605,351248
9 saiuBaps 2006 r. 592,331508 602,996582
10 sauBaps 2006 r. 591,127282 600,152152
11 auBaps 2006 r. 583,982425 597,07978
12 auBaps 2006 r. 586,355546 594,410874
15 aHBaps 2006 r. 589,602138 592,876187
16 sauBaps 2006 r. 590,144667 592,837292
17 auBaps 2006 r. 587,990935 595,069185

Takke mOCTPOUM B OJTHOM KOOPAUHATHON TUIOCKOCTH 00a STUX MPOTHO3a IS

CpaBHEHMUS.
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JIvHenHbIN rpaduk ( 2v*15c¢)

630 T T T T T T T T T T T T T
625 O
o
620
U\
615 ’
0.
610 :
o,
605 e
o
600
595
590
585
—o— [porHo3
580 . . . . . . . . . . . . . Ha ocHoBe
[ [ [ [ [ [ [ [ [ [ [ [ [ MHOroMepHOoro
o (o] o (o] (o] (o] (o] o (o] [(e] (o] (o] o
o o o o ) ) ) o ) o o o =) NPOrHo3npoBaHns
o o o o o o o o o o o o o
N4 &8 &8 & &8 § & & & & & & & dakTopos
v x® x® v - -
5 5 5 B BB EE R OR R E R aonoms
2 2 2 g2 g £ 2 2 2 2 2 £ g HAO00ORe
® ® x ® ® ® ® =® ® ® ® ® ® HEVPOHHbIX CeTen
~ N ™ < Yo [ce] (o] o ~ AN wn (o] N~
- - - = = -
Puc. 6.16

I'papuku npoecno306 psada npu ucno1b308aHUU HEUPOHHBIX cemell U MHO2OMEPHO20
NPOCHO3UPOBAHUSL (haKMopos

BbiBOA:

[Tpoananu3upyeM NoiydeHHbIC Pe3yJIbTaThl. BO-TIEpBHIX, B HAIIEM PacTIOPsHKCHUN
OBLITM HE COBCEM He3aBUCUMBIC (pakTOphl. OHU OBLIN MOJIYYEHBI HAMH UCKYCCTBEHHO U3
ucxonusix psagos (HIGH, LOW, OPEN, CLOSE). O1o ctano npu4nHO# TOTO, YTO MBI
OYKBAJIBHO TIBITAIHNCH «BBITAIIUTH ce€0s 32 BOJIOCHD). B nieane xe GpakTopsl HE JOTKHBI
3aBHCETh OT aHAIM3UPYEMOU HH(pOpPMAIIHH, a TOIBKO JIUIIH HA00OPOT.

Bo-BTOpBIX, MOCTpOEHHAsI HAMH MOJIENb HEIMHEHHOUM perpeccuu mokaspiBaja, yTo
nepemenHas LOW ropasno cuipHee 3aBHCUT OT HOMepa HaOIIOICHHS, YeM OT APYTUX
(hakTopoB. ITO 0OCTOATEIHLCTBO IUIOXO COTIIACYETCS CO 3APaBbIM cMBICTIOM. OHO
YTBEP)KIAET, YTO LIEHBI HA PhIHKE OOJIbILIE BCErO 3aBUCAT UMEHHO OT BPEMEHH, a HE OT
apyrux ¢pakTopoB, HO B JAHHOUN CHTYaIlMH B HAILIEM PACIIOPSHKEHUH ObLIO Malio
He3aBUCHMBIX (Kak oT LOW, Tak u Mex 1y co00if) pakTopoB, 1 BO3MOKHO OHHM Ha CaMOM
Jielie Xy’Ke OOBbSICHSUIN IOBEICHUN Psijia, YeM HOMEP HAOJI0ICHUS!.

OTMETHM, YTO ypaBHEHUE PETPECCUU MOKHO TOCTATOYHO TOYHO alMpPOKCUMHUPOBATh
MOJIMHOMOM TpeThei cTernenu ot 1(Homepa HaOmoneHus ). Takum oOpa3oM, morydaeM, 4To
MBI HIIEM TIOJTMHOM TPEThEH CTETICHH OT t. KOTOPBIA MEHBIIIE BCETO OTINIACTCS OT
paccMaTpuBaeMoro psijia Ha pacCMaTpUBaeMOM MHTEpPBAJIC U3MEHEHUS 3HAYCHHS t
(mabmonenne Nel- mHabmonenue Ne520). B kakoM-TO CMBICIIE 3TO €CTh 3a7a4a
uHTepnonsuuu. Ho 3a npegenamMu 1aHHOTO HHTEPBAIA MOCTPOCHHBIHN MOJIHMHOM YK€ HE
00s13aH MUHUMHU3HPOBATh OTKJIOHECHUS OT 3HAYCHUH psija (MMEeTCs BUIY €ro MPOrHO3 HITH
peanbHbIC 3HAUCHHUS ).
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C poctoMm HOMepa HaboIeHUs! QYHKIUS perpeccun OyIeT O4eHb ObICTPO yObIBATh
(TO4Hee KaK -const*t’), a MOATOMY HCIIONE30BaTh €8 Ul IPOrHO3a Helb3s. Hinke

npezncrasieHsl rpaduku psua LOW u perpeccMOHHOTO ypaBHEHUS.

JInnenHbin rpacpuk (Tabnumua.sta 4v*535c¢)

750 T T T T T T T T T T T T T T T T T T T T T

700

650

600

Tl

550 | A I

500 | v,
450 |

400

350

17/01/05
07/03/05
25/04/05
13/06/05 |
01/08/05
19/09/05
07/11/05
26/12/05
13/02/06
03/04/06 |
22/05/06
10/07/06
28/08/06

Puc. 6.17

16/10/06

04/12/06

— PerpeccuoHHbIn
nporos

---- cxoaHbIn

psg LOW

I'paguru psoa LOW u npoenosa, nocmpoenHo2o npu noMowu Memooa MHO2OMEPHO20

NPOCHO3UPOBAHUs (PAKMOPO8.

7.3akno4yeHue

Lenbto qanHOM pabOTHI ObLIAa JEeMOHCTpaIKs padOThl TEX WM MHBIX METOOB
MIPOTHO3UPOBAHMS BPEMEHHBIX PSIOB Ha PEabHBIX JaHHBIX, a TAK)KEe HHTEPIPETALNs
pe3ysibTaToB. bblu paccMoTpensl Bee noctynHbie B cucteme STATISTICA meronsl, a
MMEHHO MOAyJb «BpeMeHHbIe psiibl ¥ IporHO3upoBaHus» U «HeliporHsie cetn». Taxke ObLT

paccMOTpeH albTepPHATUBHBIN MOAX0] IPOTHO3UPOBAHUS (PAKTOPOB BIHUSHUSI.

Htoramu paboThl cTaiay cleAyIomue pe3yabTaThl:

1) Meton noctpoenust APIICC mozeneit oka3ascs He aJeKBaTHBIM pelraeMoit
3aj1a4e, MOTOMY KakK B Psijie UMEET MECTO OUYEHbB clladasi 3aBUCUMOCTD OT

NPEBIAYIINX 3HAUCHHH, a CE30HHOCTh BBIpa)KeHa Cl1ado.

2) Ce30HHas JEKOMIO3UIIMS TaK)Ke HE J1ajia XOPOIIUX Pe3yIbTaToOB MO TEM Ke

MMpuIruHaM.

3) Meroa 3KCIIOHCHITHAIBHOTO CTJIaXKUBAaHUS OKa3ajcs HanboJee
MPOTYKTUBHBIM CPEU KJIACCUYECKUX METO/O0B MPOTHO3UPOBAHUS. 3HAUCHUS
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CIPOTHO3MPOBAHHOTO Psijia CHavyasia yOBbIBAIOT, a 3aTE€M KOJIEOII0TCS OKOJIO
(UKCUPOBAHHOTO 3HAYCHUSI.

'pachuk BbIGpaHHbIX NEpeMeHHbIX (PSIOOB)
Habn.: 500 no 535

655 : : 655
650 | {650
645 | {645
640 | {640
635 | {635

% 630 | {630

™
625 | {625
620 | {620
615 | {615
610 | {810
605 : 605

12/12/06
— LOW ----- LOW; np6p.

Puc. 7.1

Koneunwiti ompesox (nosabpv 2006 e — saneapv 2007 2) ucxoonozo psoa u psoa, noiyyeHHO20
8 pe3yibmame IKCNOHEHYUATILHO20 C2AaANCU8AHUs 8 MoOenu Bunmepa

"padhuk BbIOpaHHbIX NEpPEMEHHbIX (PSO0B)
Habn.: 500 no 535

655 : : 655
650 | 1650
645 | 1 645
640 | 1640
635 | 1635

-

T 630 | 1630

™
625 | 1625
620 | 1620
615 | 1615
610 | 1610
605 ' 605

12/12/06
— LOW ----- LOW; np6p.
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Koneunwiti ompesox (nosabps 2006 e— ansaps 2007 2 ) ucxoonozo paoa u paoa, NOLYYeHHO20 8
pe3yrvmame 9KCHOHEHYUATbHO20 CeAANCUBAHUSL 8 MOOETU C MYTbMUNTUKAMUBHOU

650

CE30HHOCmMbIO U 9KCNOHEeHYUAJIbHbIM mpeH()OM.

KavecTBeHHO MPOTHO3 3TOr0 METOAA OJMHAKOB JIJII MOJIEJIEN C JIMHEHHBIM U C
AKCIMOHEHIHAIBHBIM TPEHIOM.

4) HeilipoHHbIe ceTH ¢ OOJBIION CTENEHBIO TOYHOCTH JAU CIIEAYFOIIUN
pe3yJibTar.

[MporHo3 HEMPOHHbIX ceTel

640 |
630 |
620 |
610
600
500 |
580 | |
570

560 r

550

Puc.7.3
Ilpocno3, nocmpoennsiii npu NOMowU HeUPOHHbIX cemel.

BI/II[ ITPOrHo3a CX0K ¢ BUJAOM IIPOTHO30B SKCIIOHCHIIMAJIBHOT'O CriIa’kKBaHUAA,
YTO B CBOIO OUCpCab NacT JIOTIOJIHUTEIIbHBIN MTOBOJT Y66,I[I/ITBC$I B €T0
MMPaBUJIBHOCTH.

5) BBuay oTCyTCTBUS JaHHBIX O HE3aBUCUMBIX (haKTOpax, BIUSIOIIUX Ha
MOBEJICHUE PsiJia, METOJ MHOTOMEPHOTO MPOTHO3UPOBAHUS HE CMOT OIHCATh
ATOT PsiJl, XOTS PE3yJIbTAThl OKA3AJIUCh BEChbMa HHTEPECHBIMU C TOUKHU 3PEHUS
MaTE€MaTHKH.

Ha ocHOBe Bcero BBIIENEPEYUCIEHHOTO MOXKHO CEJIaTh BBIBOJ O TOM, YTO
IIPOTHO3UPOBAHUE C UCIIOJIb30BaHUEM HEMPOHHBIX ceTell a0 Hanboee KaueCTBEHHbIH
pe3ynbTar. IMeHHO ero Mbl Oy/1eM cuuTaTh pe3yabTaToM Bceil paboThI.

StatSoft, Inc.

UToroBbIN NporHos

1 AauBaps 2006 r. 625,069347 ‘
2 auBaps 2006 r. 622,686824 ‘
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3 anBaps 2006 r. 617,987886
4 auBaps 2006 r. 611,828524
5 auBaps 2006 r. 607,272057
8 sanBaps 2006 r. 605,351248
9 anBapsA 2006 r. 602,996582
10 auBaps 2006 r. 600,152152
11 auBaps 2006 r. 597,07978
12 auBaps 2006 r. 594,410874
15 auBaps 2006 r. 592,876187
16 auBaps 2006 r. 592,837292
17 auBapsna 2006 r. 595,069185

AHanus ¥ NPOrHO3UPOBAHNE UMEHHO PEATIBLHOTO psfa Jalau BO3MOXKHOCTb IIOKa3aTh,
HACKOJIbKO BaYKHO MCIIOJIb30BaTh B paboTe pa3HOOOpa3HbIe IPUEMBI, a TAKKE UX
KOMOWHAIIMH, YYUTHIBATh CHEIM(PUKY IEPEMEHHBIX JJIS1 ONPEeNICHHsI TPAaHUL] TPUMEHCHHS
TOTO WM UHOTO METOJIA.

Taxke oTMe4eHa [IEeHHOCTh, KOTOPYIO HECYT B ce0e HEKJIACCUUECKUE METOIBI.

StatSoft, Inc. Mporxoanposatue - 82 Copyright 2007



STATESTE@A AHANUS N NMPOIMHO3MPOBAHWE LIEH

8. NMpuno>xxeHune
1.MocTpoeHune nMHenHbIX rpadmnKoB.

J7st TOrO YTOOBI TOCTPOUTH JIMHEHHBINA TPAaPUK OJHOM UM HECKOJIBKHUX MEPEMEHHBIX,
HeoOxoauMo B MeHIo aHanm3a «['paduxa» BeiOpaTh «2M rpaduku» «JIunelnsie rpadpuxku
(U1t IepEeMEHHBIX )».

1z | Cpadmca Cepenc  JaHHble OkHo  Cnpaeka

| HooauTHHTE. . CUHR Bapte 5 OTueT - | @GN,
CHCTOrpanMel. . 0| e | = & | 2] w7 22 Nepeertbe =

AMArParHE! PACCERHHA, .
=100 x|

- TpaiHisk CPEAHHE € OWHBKAMH. ..
L@, Mpadmisk NoBepxHOCTEH, .
L 21 [padmin gl CHCTOrpantel. ..
= Lﬂ_@ 3M Mocne A0BaTeNBHBIE rpactHKK
j @ 3M K¥Z rpatkikk

AMarpatil PACCEAHME. ..

[padmik cpeAHME C OWKBKaHH. .,

@ MaTpMuHEIE FpadkiH. .. JMarpatMel PaZHAKa. .,

4 S Microrpatim, .. [ Anarpsme ananasonoe. ..

+ B8 K aTeropuzneanHee rpadHin +| B muetorpadmien paccesiia, .

F @ TpachHis NonesoBaTeng o /Harpatibl PACCEAHHA © 0BRE3aMH, .\

j T — R Eﬂ AHarpatibl DACCEAHHA © THETOTPAMMENH. ..
T N E18 Amarparhel paCCEAHHA © AHArpaMMar Pasmaxa. ..

HOpMansHbIE BEPOATHOCTHBIE FRAdHEH, .

PasMELLEHME HECKOMEKM FPAtHKOE

Tpathkk KEAHTHE-KESHTHIE. ..
42117 423 IDQ pachHikK BEPOATHOCTE-BENOATHOCTE. ..
3 : [idl CTonfuaTE Avarpanm, .

4218 4231

4199 4223 & T NepeMEHHEL). . .
4209 427 23 THefHEle rpadwiici (MpotkaM HABKAEHMEA]. . .
A28 3 427 32 Mocne A0BATENEHEIE HANOMEHHEIS TPAdIHIH, .\

@ Kpyroesie AWarpants, .

vl o
Puc.1.2
Memnio ananuza «I paguxay

3aTeM, B IOSIBUBIIIEMCS TMAJIoTe Ha BKIIAJIKe « BBICTPHBI BRIOPATh COOTBETCTBYIOINE
nepeMeHHble u oniuio «CocTaBHOM» B okHE ThIl Ipaduka. OcTanbHbIE BKIAJAKH OCTaBUM 0€3
U3MEHEHUH.

2M NuHeidHbIe rpadwky (4 NA NepeMEHHBIX) il

BricTpeii | ,ElononHMTeanol Bua I Ka’reropuul Maparerpel 1 I I'Iapame’rpb|2|

MepereHtee:  OPEM-CLOSE

TN rpaduka;

™ He yurbigats NI

¥ He yuuTLIEATE BLIGpOCK!

@”ﬁ QI E Ornupu 'l ()8 I OTreHa
Puc.1.3
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Juanoe «Jlunetinvie epaghuxuy

[Mocne naxarust «OK» oToOpazarcs rpaguku psioB.

2. Koppensiumm nepeMeHHbIX

Koppensauun (GOLD_2005_2006_day.sta) OTMeyeHHble koppenauum 3Ha4MMbl Ha YPOBHE P

Mampuya xoppensyuii nepemeHHbix

Koppensuum (GOLD_2005_2006_day.sta 12v*520c)

OPEN HIGH LOW CLOSE
OPEN 1 0,998838811 0,998307315 0,996743185
HIGH |0,998838811 1 0,998233442 0,99811698
LOW 0,998307315 0,998233442 1 0,998901481
CLOSE |0,996743185 0,99811698 0,998901481 1
Puc. 8.3

OPEN

Beolile.

(e]

o

HIGH

DDDDDUD: ¢

%

Low

DDDDDHDE

CLOSE

Bacllill

StatSoft, Inc.

Mampuynas ouazpamma paccesHus

Puc. 8.4
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3. MocTtpoeHue rpachmka BpeMeHHOro psaa B moayne «AHanu3 BpeMeHHbIX
psapoB»

Jl1st MOCTpOCHUs TpaduKa NP aHAIN3E BPEMEHHBIX PSI0B HEOOXOUMO TPOJIEIaTh
CJIETYIONIYIO TIPOLEAYPY:
1. Jlns moboro meroaa aHanu3a (T.e. s JIF000H KHOIKY Tuanora « AHanm3

BPEMEHHBIX  PAZOB») BEIOpaTh BKIaAKy «IIporuosy.
2. B oxHe nuanora BeIOpaTh T€ psAbl, FPadUKU KOTOPHIX HEOOXOIUMO MOCTPOUTb.

3. [IIpu HEOOXOAMMOCTH U3MEHUTH OMIUU CaMOTo Tpaduka:
A) «OroOpakaTh TOJBKO YaCTh Psiia», yKa3aB 0TOOpakaeMblil OTPE30K
b) «3amate macmtab ocu Bpy4uHYyIO», YKa3aB IIar MacIITaOupoBaHUs
B) «ITometuTh Touku Hax X», yKa3aB TUI METKU U B CIy4ae HEOOXOAUMOCTH

HMs IIEPEMEHHOM, COIepKalle UMEHA METOK

4. B 3aBucHMOCTH OT YnCJIa BEIOPAaHHBIX PSA0B BBIOpaTh 0AHY U3 oniuid «I ' paduk
BbIJICJICHHOW nIepeMeHHOI» min «I paduK HECKOIBKUX NEPEMEHHBIX.

Euguonepﬂan APMCC: GOLD_2005_2006_day.sta

EJ’IDKl nEpEMEHHaﬂ| JlAMHHOE WA NepererHol [paaa) | e |
L Lt
E [y TP vl

= [
Yucno konuil Ha nepereHHyo [pag): |2U E CoxpaHiTe NepetdeHHbIE | Yaanume.

Eblc’rpblﬁ' ﬂDI‘ID.ﬂHH‘I’E.ﬂbHDI AETOKOpPENAUMM  [porHos |

 [POCKOTR W NOCTROEHKE FPADMKOE NEPEMEHHEIX MOMETHTE ToMEM Ha OCH 2

ff Mpocmorp BELENEHHDN NEpErvEHHON | I'pacDMKl " Mrenavu HaBnonendi © Homepari HatnoaeHWi

' Nararu £ e HHEaani

Bl MpoctmoTp HECKDbKME NEPEMEHHEI T padur,

@ MepererHan | aara
[ padkt. AEYX GMHOKOE B PE3HER MACLIT 3085 |
¥ Orofpaars Tonsko 4acTs prga MHcTorparama | Bl OnucarensHels CTATHCTHEM
o |3u [ o |55 [ad
[ (=] [ - e

HopraneHeI BEpOATHOCTHEI Fpaduk,

¥ 3anaTh MacwTar 0CH % BOYYHYIO [MUHKM, SHAYSHME, war)

MuH.= |1 War= |23

0| HopMansHeIH BEPOATHOCTHEIN rpadUE. GeS TPEHLE |

Mo AYHOPMANEHEIR BEEPOATHOCTHEINA FPaPHE

Puc 8.5

Ilocmpoenue epagpuxa psioa
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4. NMoctpoeHune moaenu APICC c 3agaHHbIMM NapamMmeTpamMu B moayne
«AHanu3 BpeMeHHbIX psaoB» «APINCC n aBTokoppensumoHHble PyHKLUN»

JI71st TOCTpOEHUS TPOTHO3a U aHANIM3a Pe3yIbTaTOB BPEMEHHOTO Psijia, HCIOIb3YS
mozens APTICC(p,d,q) Heo6xoauMo mpojenaTh eIy olyto Npoueaypy:

1. B mmanore «BpemeHHBIE psIbI ¥ MPOTHO3UPOBAHUEY» BBIOpaTh MeTo ] «OTHOMEpHas
APIICC u xoppensunonssie dyHkiun» (a1ns metona «APIICC ¢ uHTepBeHIIEH»
MpoLeaypa MOCTPOSHUS IPOTHO3a Ta JKe, JOOABIISIOTCS TUIIH JaHHBIE 00
WHTEPBEHIIMUSIX - CM. HIKE)

2. Ha Bkmagke «boicTpblity nnn «/lomomHUTEIHHO» BEIOPATh COOTBETCTBYIOIINE
3HAYEHUS IIapaMETPOB MOJEIIH.

3. IlpeamonoxxuM, 4To paHee ObLIO BHIMOJIHEHO JIOTapu(pMuyeckoe mpeoOpa3oBaHue
JAHHBIX ¥ B35Ta OfHA pa3HOCTh ¢ JaroM 1. Bce st mpeoOpasoBaHus yxke
BBITIOJTHEHBI U Pe3yJIbTaThl  MpocMoTpeHbl.  IIpeoOpazoBanHbIl  psif
MOXHO  Temnepb HemocpeacTBeHHO ucnoib3oBath B APIICC. Ognako B
OOJIBIIIMHCTBE CIIyYacB PEKOMEHAYETCSl aHAIM3UPOBATh HCXOIHBIN DS U 33]1aTh
HeoOxonumele ipeoOpazoBanust BHyTpu APIICC (3t mpeoOpa3oBanus
oynyt uyacteto cienudukanuu APIICC). Eciu BBl 3aX0THTE MOCTPOUTH MPOTHO3
(nmocne onenku napamerpoB APIICC), To oH OyaeT BBIYUCIICH U3
MIPOMHTETPUPOBAHHBIX PAI0B ("HHTErprpoBaHue", 6ojiee TOYHO CyMMHPOBAHUE, B
JTAHHOM CJTy4ae 03Ha4yaeT MPOCTO OINEPALNI0, 0OPaTHYIO B3ATHIO Pa3HOCTEH C
COOTBETCTBYIOIIUMHU JIaraMu). Takum 00pa3om, MPOBOJsS OOpaTHBIE
npeoOpa3oBaHus, Bbl BO3BpAIIa€TeCh K UCXOAHOMY psIy, M TPOTHO3
COOTBETCTBYET HCXOJIHBIM JaHHBIM (4TO obecrieunBaeT 0oJee JETrKyIo
WHTEPIPETAINIO PE3YIHTATOB).
3ametum, BHyTpu APTICC noctymHbl TOIBKO IpeoOpa3zoBaHus Jorapudm,
BO3BEJICHHUE B CTETICHB U B3ATHE CE30HHBIX/HECE30HHBIX pa3HOCTel. B HEKOTOPHIX
cllydasix ompeziesieHHbIe TPeoOpa3oBaHusl PEKOMEH IyETCs BBIIIOIHATH 1O Pa0OTHI B
APIICC. Peun uzer o npeoOpa3oBaHusix (HampuMep, CriiaKuBaHue), HE
M3MEHSIOIINX IMANa30H JaHHBIX U K KOTOPBIM HE HY)KHO IPUMEHSTh 0OpaTHbIE
npeoOpa3oBaHuUs.
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4.

StatSoft, Inc.

B0 aHomepnan APMCC: GOLD_2005_2006_day.sta

"u;,i 0K [HauaTe ousHUEaHWE NapateTpos] |

Eno&| I'Iepemer—maﬂ| T AMHHOE KA NepemenHoi [pAga) | OTMeHa |
LI:II"."'.".
L0 In[) B O v|

Lo Inx]; D[-1]

Yucno koni Ha nepereHHuie [paa): |2U ﬁ CoxpaHuTL NEpEMEHHbIE | Yaane |

BelcTphiii I ﬂDI‘IDJ’IHHTE!J‘IbHDl AmoKoppenﬂuuu' I'IporH03|

— NapareTpel mogenu APMCC
[~ DueHMTs KoHCTaHTY CesoHHBIN nar: |1 2

P - AETOPErPECCHM: |1_ F - CesoHHE: ID_
Q- CKOABS. CPEaH.: ID_ [ - CesaHHb: IEI_

- [peofpasoEaTt NEPEMEHHY [PAL) NEPE aHANKSOM
¥ Haryp. norapus [~ BoseecTu B cTENEHs: IZ,D

W Paznocte 1. Nar |1_ MNopAgoK pasHoCTL |1_

2 Nar: IU_ MopAgok pasHOCTH: ID_E

Puc. 8.6
Juanoe «Oonomepnas APIICCy

[Tocne okoHYaHMA Ipoliecca OLEHUBAHUS TApaMETPOB, 0TOOpa3UTCs AUAIOT
«Pe3ynbratel APIICC», B KOTOPOM MOKHO MPOCMOTPETH TaOIMIIBI TAPAMETPOB U UX
OLIMOOK, TOCTPOUTDH TAOJIUIIBI KOBAPUALIMHN U KOPPETSALUH TApaMETPOB, IOCTPOUTH
rpaduKu psja ¥ IpOrHo3a B OHOM cucteMe koopauHat. [lomumo aHanusa
IapaMeTpOB MOJIb30BATEIIO TAKXKE JOCTYIIEH MOIHBIN annapar aHajau3a OCTaTKOB,
KOTOpBIN MTO3BOJISIET, HAIIPUMED, IPOBEPUTH COOTBETCTBUE CTAHAAPTHBIM
penanoyioxeHusM. [IpocMoTp XxapakTeprCTUK OCTATKOB OCYIIECTBISETCS
COOTBETCTBYIOIIMMH ONIMAMHU Ha BKJIaAkax «Pacnpenenenue octaTkoB» U

«ABTOKOpp SO HACTOALLICTO AMajIora.

BEiPesynbTaTh APTICC: GOLD_2005_2006_day.sta ?|-x
Nepewerman: LOW
Mpeobpazoramm: lnix) D1}
Momenes: (1.1,0)
Hawanwenar 38=,02006 HMroropam 383=,01%68 (98,08%) MS=_000085

Ucno mabm. @313
Mapamerps (pfPs-agroperpecciod, of0S-CEOMRE.

pill
Omemma: 13874

Co_ocwsh.: ,0EE7Z yd

BeicTpeit  [ononHurenkHo I I'Ipocmo'rpl Pacnpeneneqiqe ocTatkos Asromppenﬂuuul

CpenH.); ENIenemmMe: p<.05

MpH HEEaTHH OTMEHa
] s
OyeHtM napaMeTpos | Q MNeyars pesyana‘roBl npeofipazaEaHHEl pag M ocTaTee Orraera

COXPIHAKTEA
E Oruem ~

[ Ee
B

K.oEapyaluK 1 KOPPENALKK NapaMETPOE

MporHo:

Hl Oportos | [pagHk pALE W NPOrHOS0E |
Yucno HaBaioneHHi: |15 E Havuark c; |321 E

YpoeeHE L0EEpHA: I,S
Anbda

|7 ﬂDﬁaBHTb MPOrHoSkl K MCKOQHOMY PALY NP BRlX00e [BbUlEfl ]

Puc. 8.7
Juanoe «Pezynomamor APIICCy»

MporHosnposaHue - 87 Copyright 2007



