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MopenioBaHHA B eKOHOMI L,
opraHisauiss BUpoOGHULTBA Ta ynpaBniHHA NpoekTaMu

YK 004:519.2

0O.10. bepznen

HBH3 «Voczopodcekuii Hayionanvhuil ynieepcumemy, Voiczopoo

METOAM IAEHTU®IKALYIi MOMEHTIB 3MIHU TEHOEHL|IA YACOBOIO PAY
ONsi BAPOBIIEHHA CTPATENN MPUNAHATTSA PILLEHb
HA ®IHAHCOBOMY PUHKY

Posensnymo 3aoauy idenmugbixayii momenmis sminu mendenyiii Ons PiHaHCOBUX YACOBUX pAaois. 3anponono-
6aHO Kpumepiu OYIHKU IHGeCMUYITIHOL AKOCMI AKMUGIS, AKI NPedCMABNAIOMbCA PIHAHCOBUMU YACOBUMU padamu, Ha
OCHO8I OYIHIOBAHHA NOMENYIUHOI OOXIOHOCMI, WO MOd*Ce BYMU OmpUMana npu ineecmyeanni Koumie 6 yi aKmueu.
3anpononosarno memoo oyin6anHs AKOCMI cmpameziti NPUIHAMMA MOP2O6UX. DiuleHb Ha @inancosomy punky.

Kniouosi cnosa: ioenmugixayis momenmis sminu mendenyiti, cmpamezia npusinamms Dpiwens, Qinancosui

yacoeuil pso.

Beryn

Hocranoska mnpo6iaemu. Po3pisHAIOTH 3arajom
1Bl OCHOBHI TOProBi cTpareril noBeninku Ha (iHaHCO-
BOMY PHHKY: IHBECTHUIMHA TisUIbHICTH i Tpeiinuar. ITe-
pLIa NpeAcTaBise co60K0 BKIAAEHHS KOLITIB HA TEPMiH
Bil OJHOTO /IO TPHOX POKiB i mepenbayae popmyBaHHS
ONTHMAJILHOTO iHBECTHLIMHOIrO nopTdento, To6To Tako-
ro, Mo 103Bojsde AuBepcudikyBatu pusuku. Tpeilauar
cTpareris ao, Tak 3BaHa, aKTHBHA CTPATeris, IOJArae y
BUKOHaHHi (hiHAHCOBUX omepaliii B OCHOBHOMY KOpOT-
KO- 1 CEepeIHBOCTPOKOBOIO THIIB, TOGTO Bil KUTBKOX
omepailiii B eHb A0 Xo4a 6 oxHiel B xBaprajl. AKTHB-
HUi TpeHauHr nependavae HeMepepBHE CIIOCTEPEKEHHS
3a PUHKOM i TMPHHHATTS TPelaepoM CaMOCTIHHHMX pi-
IIeHb NPO BiAKPMTTA i 3aKkpuUTTA mosuuiit. Tpelinep, sk
MPaBHJIO, KOPUCTYEThCA BJIACHUMH a0 ICHYIOYMMH IIi-
AXOIaMH JUlf BU3HAYEHHS MOMEHTIB, IMICNA SKHX 3 Be-
JIMKOIO J0JISF0 HMOBIPHOCTI PUHOK MOXKE 3MIHHMTH Ha-
npsmMoK. MeTol, Ha OCHOBI KOTO MOXKHA mepenbaynuTu
MOMEHTH HOABM TaKHX TOYOK, MICNs SKHX PUHOK 3Mi-
HIO€ HampsMoK, OyJeMO Ha3sUBaTH METOHOM ineHTHi-
Kauii MOMEHTIB 3MiHHM TeHAeHUili. Pesynsrata igeHTH-
(ixauii MOXXyTh BUKOPHCTOBYBATHCS TpeiaepoM 6e3mno-
CepeiHbO Ul NPUHHATTA PIillIEHHS NIPO BXiJ Ha PUHOK
abo BuXil 3 HBOro. BHKOHAHHS TOPrOBUX OMNEpawiif
MoOXe OyTH pe3ynbTaTOM CaMOCTIHHOTO pillleHHs Tpei-
nepa, a6o 06a3yBaTHCsi Ha aBTOMATHYHHX CHCTEMax
TpeHauHTy.

Hexaif 3apmano JacOBUM

(iHaHCOBMIA pan

Z={z}; . AKuil OpenCTaBNAE COBOK LiHU 3AKPUTTS

TOProBHX ceciii Ha Qinancosiit 6ipxi. TenneHuiero Oy-
OEMO Ha3MBaTH HEBUIAAKOBY (YHKLIIO, sika BimoOpa-

Ka€ HanpsAMOK pyXy 3HaueHb 4aCOBOTO DALY, KMl Ie-
peBaxac. MOMEHTOM 3MiHH TEHAEHLII YacOBOro psiy
a00 3HaYMMOIO TOYKOI HA3BEMO TaKy TOUKY pALY, Ilic-
75t TIOSABM SKOI 3MIiHIOETBCA OCHOBHHH HAIpSIMOK pyXy
3HA9YEHb Py, AKMi MaB MicLie 10 HaHOI TOYKH i 30epi-
raBCsi NPOTArOM AEAKOro BiZHOCHO 3HA4YHOIO HEpiOfy.
InenTudikanis MOMeHTIB 3MiHM TeHAeHLiN € He-
Bil’€MHOIO CKJIaZIOBOIO pOGOTH Tpeiiaepis i aHamiTHKIB
Ha (iHAHCOBOMY PHUHKY. YcmimHe mepeifadyeHHs Mo-
MEHTIB MOABH TAKUX TOUOK € 3aMOPYKOIO MPUBYTKOBOC-
Ti TOPTiBIl, aJyKe SIK NPAaBHIIO, Li TOYKH BHKOPHUCTOBY-
I0Th B SIKOCTi CHTHAJIy IO BIIKPUTTS a00 3aKPUTTA [10-
3ULIif Ha PUHKY B CTPAaTeTrifAX IPUMHATTS TOProBHMX pi-
wens. B Teopii TexHidHOro aHanizy pospobieno 6arato
IHCTPYMEHTIB, MpU3HAYEHUX WIS ineHTH(iKaLii 3Haun-
MHX TOYOK, Cepel IKAX KOPUCTYIOTHCH MOIMYJSPHICTIO
METOJY TIEPETHHY PiBHIB CYNpPOTHBY Ta MiATPHMKH,
NEPETUHY Napy abo TPifKu IIMHHUX CepelHiX, Mo po3-
paxoBani 3a pisHuMHu Tepiogamu [1] Towo. J{ns moGy-
JOBU METOHIB ifeHTH(IKALIl MOMEHTIB 3MIHM TEHJEH-
Uil 9aCOBMX PSNIB MOXYTb TaKOX BHKOPUCTOBYBATHUCH
JesKi MOJIeNi MPOTHO3YBaHHS PIBHIB Ta 3HAKIB NPUPOC-
TiB YaCOBHX PANIB 3 BU3HAYEHHSM YMOB, 3a AKHX NEBHA
TOYKA 9aCOBOTO PsLy BBAKATHUMEThCsA 3HAYMMOO. JlaHi
yMoBH (hopMyroThca 0CO00I0, sika NpuiMae pimeHHs
(amanmiTHKOM, TIPOTHO3HCTOM) B mpoueci poboTu 3 pea-
JIbHUM#M 4acoBMMH psgamu. OgHa 3 yMOB Ga3yeThes Ha
KIaCMYHUX O3HAYEHHSX BEPIOMHU i OHA pUHKY. Touka
4acOBOTO pSIy Z; HA3HUBAETLCHA BEPIIMHOKO, AKIIO iH
nepefye NOAATHIM MpupicT z,_; <z; 1 3a Helo cligye
npupicT Bin’eMHMit z,,; <z, . Touka 4acoBOTO Py z
Ha3MBAETLCA JHOM, AKIIO if mepemye Bim eMHH mpu-

pict z,_; >z, 1 3a Hew caixye NpUpicT AOmATHIN

194

© O.I0. Bepases



MoOentoeantsn 8 eKOHOMIi, Op2ani3ayia eUpoOHUYMEa Ma YRPAGIiHHA NPOEKMAMU

Zi41 > 2¢ - Beplimna (JIHO) 4acOBOro PsXY MOXE BBAKa-

THCS 3HAYMMOIO TOYKOIO, IO BKa3dye Ha MaibyTHe cra-
JaHHS (3pOCTaHHA) 3HAYEHb DALY, TOOTO CHTHANI3YE
Ipo TOsBY TeHIEHUii, ska cmamgae (3poctae). Mogeni
NPOTHO3YBaHHsl 3HAKIB IIPUPOCTIB (MOZENb [POrHO3Y-
BaHHs DANiB 3 HecTabiTbHUM XapakTepoM KOJIMBaHb
Jlykamuua [2], Mogens Ha OCHOBI ineHTHGiKauii cTaTu-
CTHYHUX MapaMeTpiB [3], xoMOGiHOBaHAa MOZEIb 3 BUKO-
pHcTaHHAM iHzekcawii icTopiit [4] Toulo) MOXyTb OyTH
BUKOPUCTaHi /Ui [POTHO3YBaHHA 3HAKy NPHPOCTY
Az =7, ~2; . Lle JO3BOMSIE 3 MEBHOIO TOUHICTIO iACH~

TrdiKyBaTH 3HAYUMY TOUKY IUE O NOABU HA IIHOBOMY
rpadiky HacTymHoi TOYKM. Mojiesti MporHo3yBaHHs pis-
HiB (perpeciiini, asToperpeciitni Mozeni, amanTuBHI
noninoMianbai Mogeni [5-7] i ix komOinawil [2], xombi-
HOBaHa MoOJeJb [IPOTHO3YBAHHA PIBHIB 3 BUKOPUCTaH-
HAM iHJekcauii ictopiit yacoBoro pamy [8] Tomo) mo-
)KYTh OyTH BUKOPHCTaHI WIS TepenbadeHHs Nossyu 3Ha-
4UMOT TOUKM Ha BU3HAYEHOMY IIPOTHO3HOMY TOPH3OHTI.
InenTudikanis 3HAYUMHUX TOYOK 3a3[ajerilb A03BOJIAE
inBecTopam af0 aHaIITHKaM CIUTAHYBaTH IONAJIBUIY
cTpaTerito MoBeAiHKH Ha (HiHAHCOBOMY PHMHKY. SIKIIO
HMOBIpHiCTH MOABM 3HAYMUMOI TOYKU BHUCOKA, TO BMKO-
HAHHA BIANOBIMHMX pPUHKOBUX OMepauiit Kymibii-
npoxaxy, He YeKaoUH MiATBEpLKEHHs 11 Ha LiHOBOMY
rpadiky, no3Bonse 36UILMHUTH HpuBYTKA abo MiHIMI3y-
Baty Brpatu. Came TOMy, BHHMKA€ 3ajaya pO3poOKH
HAXIHHUX MeTOHAIB imeHTH]ikauil TOYOK 3MiHM TEHIEH-
it 1A moOyNoBM CTpATeriit MPUAHATTA TOPrOBUX pi-
EHD 1 IX OTIHIOBAHHS.

AHami3 ocCTaHHIX HocaiKeHb i myOaikauii.
Chijl 3a3HaUUTH, IO 3ahada po3poOKH METOMIB iIEHTH-
dikauii TOUOK 3MiHM TeHICHLIN Hie He JOCHTi/UKeHa 110~
BHOIO MipOI0 i TOMY 0COONUBHUI iHTEpEC CTAHOBUTH HE
TiIBKM TIPAKTHYHE 3aCTOCYBAHHS JAHUX METOIB, aie i
TeopeTuuHe OOTPYHTYBaHHS i y3arajbHCHHs, L0 MO-
KyTb OyTH BHKOPHCTaHI HAayKOBUAMH B [OJAIbIIHX
JOCTIKEHHSX.

Jlana 3ajgada, 30Kpema HiXOdu BH3HAYEHHs 3Ha-
YUMHX TOYOK HA OCHOBiI TEXHIYHMX IHAUKATOPIB, 10C-
MKyeThCs B paMKax Teopil TexHidHoro anamisy [1]. B
po6oti [9] BM3HAYCHO MPUHINIK OLIHIOBAHHS CTpaTe-
riff TPUIHATTSA TOProBUX pillleHb 3 BPaxyBaHHAM MoTe-
HIany (piHaHCOBOTO YaCOBOTO Psly.

B naniit poGoTi po3rIAAAEThCH MiAXia MOOYAOBH
MeTomiB ineHTHdiKaNii 3MiHKM TeHACHUi Ha OCHOBI MO-
neneil IPOTHO3YBaHHs PIBHIB i 3HAKIB MPUPOCTIB Yaco-
BUX paais. OcobGauBOCTI MOOYNOBH TakKUX Mozeleil Bu-
cBiTiIeHo B poboTax [2 — 8].

Metomw cTatTi € po3pobka MaTeMaTHYHOrO arna-
paty 1Sl OLiHIOBAHHS CTpaTeriil NpUHHATTA pilieHb Ha
inaHcoBOMY puUHKY, IO (OPMYIOTBCH Ha OCHOBI BA-
3HAYEHUX METOMiB imeHTH(iKaLii MOMEHTIB 3MiHH TEH-
JIeHILi} YacoBOro psdy, a TAKOXK pPO3pobKa KpHTEpiro
i OLIHIOBAaHHS iHBECTHLIMHOI SKOCTI aKTUBIB, AKi
IIPECTABIAOTCS (PiHAHCOBUMH YACOBUMHU PANAMH.

MoTeHuian yacosoro pagy

Po3risaaeThes 3aja4a nodyaOBU KPUTEPitO OIliH-
KM iHBECTHMLIIHOT SKOCTI aKTHBIB, SKi IPEICTABISIOTHCA
(iHAHCOBUMHM HYACOBHMM PsaMM, WO MOXYyTh OyTH
Bixibpani iHBecTOpOoM 10 MOpTdENo LWiHHUX Harnepis.
Jlanuit kputepiit, skuit 6ynemMo HA3UBATH MOTEHIIATOM
4acoOBOTO PSILY, BUKOPUCTOBYETHCS TAKOXK JUIA OLIHIO-
BAHHA METOMIB ifeHTH(iKaii MOMEHTIB 3MiHU TEHICH-
wift a6o cTpaTeriii IPUWHATTS TOPrOBHMX pillleHb HA pU-
HKY, IIPOTE MOXKE€ BBAXATUCH TAKOX OKPEeMHM Marema-
THYHMM IHCTPYMEHTOM B MNE€PEANPOrHO3HOMY aHali3i
(iHaHCOBOrO 4aCOBOTO PAY.

ABTOpoM no6GYIOBaHO KPUTEPil, AKuit GasyeTbes
Ha OIiHIi B IMHaMiLi ¢iHAHCOBOT JOXiXHOCTI Ta NOTEH-
UifHUX MakcHMalbHUX NpUOYTKiB, sIKi MOXYTh OyTH
OTpHMMaHi y BUNIAAKY, AKILO TOYKH 3MiHU TeH/eHLii abo
3HAYMMI TOYKHM BU3HAYAIOTHCS ONTHUMANBHUM YWHOM.
ByzeMo BBaXaTw, 110 BKasaHi TOUKK oOpaHi ONTHMATh-
HUM YHMHOM, SIKILO MicJis BUKOHAHHA B JaHUX TOUYKaX
Bi/IMOBIIHMX PMHKOBUX Orepalifl KymiBji Ta MPOJAKYy,
OTPUMYETHCA MAKCHUMAJIbHUN €KOHOMiuHIH edekT, T06-
TO MakcuMaJbHuil npuOyTok. O4YeBUAHO, IO B TAKOMY
pasi ToukM 3MiHYM TEH/CHLIN MOBUHHI CHiBIIAKATH 3 TO-
YKaMH JIOKAJIBHOTO €KCTPEMYMY, AKi, SK BIIOMO, HasBHi
B KOKHOMY [MCKPETHOMY 4aCOBOMY PALI.

n
Osnauenns I. EneMeHT zy 4acoBOro psay {zi}i-,

n
zg€{z},, HA3UBACTECHA JIOKATBHUM MAKCHMyMOM

(MiHIMYMOM) [@HOTO 4acoBOro psigy, AKIO Wit ¥V

b=0,-1  BHKOHYETBCA  yMOBa

Z3+b > Zd+b+l
(Zg4p <Zgsps1)r @ Vo a=0,a-1 ~ 24 3 >24 5

(Zg-q <Zg_a_1)-

IMianocainoBHicTH {zd ,zd+1,.,.,zd+ﬁ} ={z; }?:f
d— ;
({24,241, +Za-a} ={Zi}iey ) 3 B enemenis, HasBe-

MO mpasuM (JIiBUM) IUIeueM TOYKH JIOKaJbHOTO MaKcH-
MyMy 4acoBOTO psiy {z;}i.;. BenuuumHy P Ha3BeMo
MOTYKHICTIO MpaBoro (JIiBOro) mieva.

Osnavenns 2. TIiAMOCHiIOBHICTE 4acOBOTO PNy

{z;}L;, WO CKIagaeThes 3 TOUOK JOKAILHOTO MaKCH-

MyMy (MiHIMYMY) 3 IOTY)KHICTIO IPABOro i JIiBOTO IUIe-
yell BIANOBIAHO O Ta B Ha3BEMO MOCHiMOBHICTIO TOUOK

JIOKANbHOro Makcumymy (MiHIMyMy) OaHoro pamy i

[O3HAYaTUMEMO Yepes3 {zn } ' ({zrlk } ).
=1 k=1

Osnauennsi 3. TIOCHIIOBHICTD, fIKa CKJIAJAETLCA 3
eJIEMEHTIB I1OCHIJOBHOCTI TOYOK JIOKAAbHOIO MaKCH-

S C

MyMy {inj } i TOYOK JIOKAJILHOTO MiHIMyMY {inj}
j=1 =1
3 MOTYKHICTIO MPABOro i JiBOro Iiedyeil BiAMOBIAHO o

ta P, fAka GOPMYETHCS 32 IPABUIOM: KOXKEH Hemap-
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S
HUH 4ieH OOMpaEeThCsA 3 MOCHIJOBHOCTI {in} , a
] j=1
. . ¢
NapHUH — 3 TOCTi JOBHOCTI {an}
=1

, TO3HAYUMO

=W & ~ = —~12g
{znl,znl,znz,znz,...,zng,zng}={zi}i:1,
fe g=min{s,c}, Ha3Bemo Q(,B) -nocninosrictio abo
Q(a,B) -psizom 3 mreunma o Ta B 3 2g enemeHTiB i
HO3HAUMMO 4epes Zoy(o, ) ={'z“i}i2=g1. ITpaBuio BuGopy

TaKoro psy Gyaemo Hasmsatd mpasuioM Q(a,B). Tyt

PO3IJIANAETLCS CIPOILCHA CXEMa, 33 SIKOKO TOYKH JIOKaJIb-
HHX MiHIMyMiB | MAKCHMYMIB 4€pPrylOThCS MK COBOKO.

Osnauenns 4. Q(a,B) -notenuian yacosoro psmy

Z 3 smsHauennm Q(a,P) -pamom ZQ(a,B)={ii}12=g}

PO3paxoBYETHCA 38 (POPMYIIOND:

ZiTf s T g 3
NQ(Q’B) — _i 4 - 2g - s 2k . (1)
21232991 =) Z2k-1

O3nauenns 5. Q(l,l) -TNOTEHLal 4acoBOTO pAMY
{z;};_, HasmBaeThcA aGCoMOTHMM TOTEHIIANOM i 103-
HAYAETHCS A(Z) = N(Z, ZQ(! 1)} .

IHMu  croBamu, Q(a,B) -MOTEHLial JEesAKOro

(binaHCcOBOrO 4acoBOro psdy BKa3ye Ha TEOPETHYHHIL
(inancoBuit m0Xin, AKMH MOXKE OTPUMYBATHCA 3@ YMOBH
BUKOHaHHA OipXOBUX oOmepauiii B ToYkax pAmy

ZQ(Q,Q) » Akui Gy nyeTses Ha ocHOBI npasmwta Q(a,B) .

AbGcomoTtHu#l noTeHnian pagy Z={z}., Bkasye Ha

MakKCHMaJIbHUM TEOPEeTHYHUN NpHOYTOK, KM HEMOX-
uBO nepesepwntH. Cllijt 3a3HAYUTH, 1O B yMOBAx pe-
anbHOrO PUHKY BiKDHTTS i 3aKpPUTTs NO3uUiil Bigby-
BAIOTBCS, SIK IPABUIIO, 3i 3MIIIEHHAM Ha [EBHY Kilb-
KiCTb TOUYOK BIPABO Bill E€KCTPEMANbHOTO 3HAYCHHA,
TOOTO TpeiaepH OYiKyrOTh MIATBEPIMKEHHA 3MiHH [0-
nepeaHboi TeHaenuii. Tomy npu nmo6Gynosi noteHuiais
4acoBOTO pALY NOULTLHO BpaxyBaTH Wi 3MimenHs. Jsa
LBOro BBEJEMO MOHATTS TOYOK JIOKATBHOTO MaKCUMyMY
Ta MiHIMYMY 3i 3MIlIEHHAM.

O3navenns 6. ITiAMOCHI MOBHICTB, IO CKIAMAETHC
3 TOYOK JIOKaJIbHOTO MaKCHMYyMY an,inz,...,ins( TO-

HOK JIOKQ/IBHOTO MiHIMYMY Zp ,Zp,,...,Z,_ ) 3 TOTyX-
HICTIO MpaBoro i JTiBOTO MUIeveii BixmoBiaHO o Ta B 3i

3MILIEHHAM BIpPaBO Ha IOTYKHICTh IIPaBOro IUIeya,
Ha3BEMO IOC/IIAOBHICTIO TOYOK JIOKAILHOTO MAKCUMYMY

(miniMymy) psizy {z;}: . 3i smimennam B,

i=1

{Enj+ﬁ}s ({2nj+ﬂ}c ).

j=1 j=1

Osnavenns 7. TloCHiMOBHICTB, KA CKJIAJAETHCA 3

S
€JIEMEHTIB 3MILIEHUX MOCHiXOBHOCTEH {2nj +3} 1

j=l
_ C
{an+l3 }j‘—‘l

BIOMOBIXHO O Ta [3, KOXKEH HemapHUil 4jeH Kol obu-

3 MOTYXKHICTIO NPaBOro i JBOro nieyeit

S

PAaEThCA 3 NOCIIIOBHOCTI {Enj +B} , @ IApHKI — 3 moc-

1

C

JiIOBHOCTI {an +B} 1 3a MPaBUIIOM:

2g
}i=1 >

{211,+Bszn]+B’2n2+B’Zn2+Bs'"’ing+[3’2ng+[3} ={Zi
pe g=min{s,c}, HasBemo Q((I,B) -TIOCJTi HOBHICTIO
abo Q(OL,B) -pAXOM 3 mjeuuMa o Ta 3 3 2g eneMeH-
TiB | MO3HAYMMO Yepes Z3(ap) = {21}1251 . lpasniio Bu-
Gopy eneMeHTiB psLy ZQ(Q’B) 3 mieuuma o 1a B Oy-
JEMO Ha3WBATH CTPATETi€I0 Q(a,B) .

Osnauenns 8. Q(o.,B) -notenuian wacosoro psiy

Z={z}{,

BH3HAaYEHUM Q(o,B) -pszom

ZQ(%B) ={z }1251 pO3paxoBy€eThCA 32 HOPMYIIOIO:

NQ(“:B) _ 2224...22g
2123 ...Zzg_l

z

- _ 2k ) (2)
k=1%2k-1

Q(a,B) -MOoTeHLian fK (¢iHaHCcOBA JOXiOHICTH
OpeacTaBiise cOOO0I0 BiIHOCHUIA MOKA3HUK €(EKTUBHOC-
Ti BKJIaiB y (iHAHCOBI iHCTPYMEHTH, IO MpeACTaBIA-
I0ThCS YACOBUMH pSIAMH.

Kpumepiti oyiHku iHeecmuuitiHoi sskocmi akmusie,
AKi npedcmasisromscs iHaHCo8UMU
yacosumu psadamu

AKTHB, AKU} NPECTABASETHCA (DiHAHCOBMM Yaco-
n . fas
BUM DAZIOM {Zi}i=1 OyJe BBaXaTHCA IHBECTHLIHHO-

iIKiCHI/[M, SIKIIO BUKOHYETBCA YMOBa:
NA®B) 5 3)

ne NP Q(a,B) -NIOTEHIlial 4acoBOro  psdy

n
{Zi}i=1 . INapamerpu o Ta B BusHauaroTecs OITP.
Hanuii kputepiit Moxe 6yTH KOPHCHUM iHCTpyMe-
HTOM, 11 GOPMyBaHHs {HBECTOPOM MOPT(ETO HiHHUX
Tnanepis.

MeTonu ineHTUdikauii MomeHTiB
3MiHU TeHAeHLin

- . . - n
Hexait 3agaHo (iHaHCOBMIA YacOBHiA psiL {zi}‘.=I

bikcosanoi nosxuHU 1. Tpe6a Ha OCHOBI pe3ynbTaTiB
TPOTHO3YBAHHS 3a IEBHUMH MOJIENSMH BiJHECTH TOUKY
Z, J0 OJTHOTO 3 TPhOX MOJKI/IMBHUX THITIB!
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- TOYKA 3MIHH TEHIEHLIT Ha 3pOCTaHHA (IIPUITYC-
Ka€eThCsl, M0 PIBHI 4aCOBOrO psAAy MIiCHs HaHOI TOUKH
yTBOPIOBATHMYTh TE€HJIEHIIiO, 5IKa 3POCTAE);

- TOYKA 3MIHM TEHIEHI[l Ha crafjaHHsA (TIPHUITyC-
KaeThCs, 1O MICHA Li€l TOYKY CIlIiIyBaTHME TEHIECHLIA,
siKa criagae);

- He3HauyuMa TOYKa (TIPHUITyCKAEThCA, IO TEHE-
HILs, AKa TpUBaJa 0 JAHOTO MOMEHTY Oyle HpoxoB-
JKeHa 1Ie Xo4a 6 Ha OJTHy TOUKY).

MeTo/, Ha OCHOBI SIKOTO BH3HAYAIOTHCS 3HAUMMI
TOYKK abo TOYKM 3MiHM TeHMAEHLil OyneMo Ha3uBaTH
MeTonoM inenTrdikanii MOMEHTIB 3MiHM TeHIeHLI]. Bin
Moke OYTH CKJIaJOBOIO CTpaTerii NPUHHATTS pilleHs Ha
PHMHKY, 3TiHO 3 KOO Micis HaaHHS Tpeiinepy, 0cobi,
o npuitmae pimenns (OITP) curHany npo nossy 3Ha-
9MMOT TOYKM, MPUAMAETHCS PILICHHS MPO 3HiHCHEHHS
TOProBHX orepawiil KymiBJi-rnpoaaxy, ToOTo 1po BXo-
[DKEHHS Ha pUHOK a00 BMXiJ 3 HBOTO y NMEBHHM, ONTH-
manbHuit s OITP moment. Ile Moxxe 6yTu Gesnocepe-
JHbO MOMEHT, B SIKUM ifeHTH{diKOBaHA 3HAYHUMA TOYKA
a00 yepe3 TeBHY KiJibKicTe TOYOK micys Hei. OcraHus
CTpaTerist MOXeE 3aCTOCOBYBAaTHCA 0OepeKHUMH IHBEC-
Topamu. SIKIIO 3HAYMMi TOYKH TEOPETUHHO NPEICTaB-
JSIIOTh COBO0K0 JIOKANBbHI €KCTPEMYMU, TO JaHWH METOI
MOXKHA Ha3BaTH METOIOM ileHThdikalii MOMEHTIB J0-
KaJIbHUX eKCTPEMYMIB.

Memod idenmudbikayii MOMEHMI8 3MiHU
meHOeHUjll Ha OCHO8I MPO2HO3y8aHHS
3Hakie npupocmis

Po3riaHeMO OIMH 3 BapiaHTiB MeTody imeHTHdi-
Kamii MOMEHTIB 3MiHM TeHIAEHLIH, sikuii 0a3yeTbcs Ha
MOJEN TIPOrHO3yBaHHs 3HAKIB MPUPOCTIB, a 38 CXEMOIO
BU3HAYEHHS 3HAYHMMX TOYOK nonaibHuit mnpouenypi
3HAXOJDKEHHS TOYOK JIOKAJBHOTO EKCTpEMyMy 3 3aia-
HMMH [UIeYUMa.

ANropuTM BCTAHOBJIEHHS 3HAYUMMOCTI TOYKH 33
[[UM METO/IOM CKJIAIAETHCSI 3 ABOX KPOKiB (puc. 1):

1) peanizauis B To4wi n AesAKOT MOJENi NPOrHO-
3yBaHHA 3HaKiB MPUPOCTiB. Takor MoJemIo Moxe Oy-
TH KOMOiHOBaHa MOJIeJNTb IPOTHO3YBAHH: 3HAKIB NPUPO-
CTiB 3 BUKOPUCTaHHSM iHjeKcallii icTopili, onmcana B
pobGori [4];

2) BHKOPHCTaHHS pPe3yAbTaTiB IMPOTHO3YBAHHA
s inenTudikanii 3HAYMMAX TOYOK Ha OCHOBI Hamepen
BU3HAYEHOI CXEMM.

Hexait x; (n) — MporHo3 3Haky npupocTy, o po-
3paxoOBYETHCS B TOULI N Ha OOHY TOYKY BIEpen 3a me-
AKOK0 MOJEJUIF0 MPOrHO3yBaHH: 3HaKiB rpupocTiB. Toxi
ToYka z, Oynae BBAXKATUCHA TOUKOKO 3MiHH TEHACHILI Ha

CHIalalHsl, AKWO Zp_ 5 <Z,_} <Z, i ¥;(n)<0, Ha 3po-

CTaHHs, SKIO Z,_5 >Z,_| >Z, 1 X (n)>0. Touka z,

€ HE3HAYMMOIO, AKIIO XKOJHA 3 HABEIEHUX YMOB HE BU-
KOHyeThes. Onucana cxema Moxe OyTH 3MiHeHa Biano-
simHo no sumor OIIP 3 ornsany Ha CTPYKTYypYy 4acOBOTO

psny abo 3a pesymsratamu sKOCTi izeHTHGikaudii Ha
DoTIepeIHIX KpoKax.
wl

Puc. 1. Cxema inentudixaifii MOMEHTIB 3MiHH
TeHJCHLi# Ha OCHOBI MOZEJI IPOTHO3YBAHHS
3HAKiB MIPUPOCTIB YACOBOTO PALY

Memod ideHmucbikayii MoMeHMig 3MiHU
meHAeHUill Ha OCHO8I 1PO2HO3y8aHHSA
pisHie 4acoeoz20 psdy

AJTOPUTM BCTaHOBJIEHHS 3HAYMMOCTI TOYKH 3a
UM METOJIOM CKJIaJacThCs 3 TAKUX KPOKiB (pHc. 2):

Kpok 1. Peanizatisi B Touli n MOJei NPOTHO3Y-
BaHHS PIBHIB Py, TaKOK MOJCIUI0 Moxe OyTH, Ha-
Dpukiaj, KomGiHoBaHa Mo/esb ribpunHoro abo cenek-
THBHOTO THITIB 3 BUKOPHCTaHHAM iHJeKcalii icTopiil 3a
MeTogoM HaitGmwxkuoro cycina [7]. B pesynbraTi oTpu-
Ma€EMO TMOCITIJOBHICTh MIPOTHO3HUX 3HAUEHD

2 ().25 (). .. 20 (n)

ne 6 — ropu3oHT NPOTHO3YBAHHS.

Puc. 2. Cxema igenrudikaiii MOMEHTIB 3MiHU
TeHJIEHLII Ha OCHOBI MOJENI MPOTHO3YBAHHA
piBHIB 4aCOBOTO psly 3 BU3HAYEHUM I'OPHU30HTOM

Kpox 2. BusHaduaeMo eKCTpeMyMHU Cepe/l NPOrHo3-
Hux 3Hauenb Z(n),Z,(n),...,Zg(n). Mo3nauumo ve-

pes m=min{2 (n),2,(n),....29(n)} -~ minimanse,

yepes M =max{2;(n),2,(n),...,29(n)} — maxcuma-
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JIbHE MPOTHO3He 3HaueHHsA. Touka z, Oyme BBaXkaTHCA
TOYKOIO 3MIHM TEHJIEHUIi HA 3pOCTaHHA, AKIIO Zz, =m,
Ha cnajgaHHs — akmo z, =M. Touka BBaxaTUMeThcs
HE3HAYMMOIO, AKIO z, #m i z, #M . Ilicns Hamxo-
[DKEHHS HOBOI TOYKH Z,,|, QJITOPUTM MOBTOPIOETHCS

CIoYaTKy 3 peainizamii Momesni NMpOTHO3YBaHHA BXKe B
naHi# Touui (mepexin mo kp. 1).

OuiHloBaHHSA SIKOCTi cTpaTerin
NPUXAHATTA TOProBUX pillieHb
Ha cpiHaHCOBOMY PUHKY

ITig crpareriero NpUHHATTS pimeHs Ha ¢ivanco-
BOMY PUHKY OyZI€MO PO3yMiTH MPaBMIO, 3riIHO 3 AKUM
BU3HAYAIOTHCSA TOYKH, ONTUMAIbHI IS BiAKPHUTTA Ta
3aKpUTTA No3ulifi Ha puHKY. Lle mpaswio noseiHkm
Tpe#nepa Ha pUHKY, sike 0a3yeThCs NepeayciM Ha MeTo-
nax ineHTudikauii MOMEHTIB 3MiHM TEHAEHLIN Ta Moe-
JISIX TIPOTHO3YBaHHSI.

Hexait W — cTpateria npuifHATTS TOProBuX pi-
LIIEHb, HA OCHOBI AKOI BH3HAYaAXOTHCS TOYKHM U1 BiIK-
PUTTS 1 3aKPUTTA IO3MULIM Ha PHHKY. 3a JEAKAM METO-
noM ineHTu(iKaIii MOMEHTIB 3MiHKM TeHAEHLIN 100y ay-

. . . . - § . ¢ .
€MO IBi TiANOCTIZOBHOCTI {zn.}‘ i {211} , SIKi
V=1 =1
CKJIAJAIOThCS 3 PIBHIB PAXY, MOMEHTH HACTaHHS SKUX
BKa3ylOTh Ha 3MiHy OCHOBHUX TEHICHLIN 4acoBOro ps-
[y Ha CrafaHHd Ta 3pOCTaHHA BigmosinHo. IIi migmoc-
JJOBHOCTI MpPEACTaBIAIOTh COOOK 3HAYMMi TOUKM Ya-
coBoro psany Z. Bymemo BBaxaTy, IO 3aJaHO Yepry-
BaHHA LMX TOYOK, TOOTO MiCNs MOMEHTY HAaCTaHHs KO-
’KHOI 3HAYUMOI TOYKH «3POCTAaHHM», CIilye 3HauYUMa
TOYKa «clajaHHm». Po3risgHeMO BapiaHT, KOJIM TOYKU
UL BIAKPUTTA 1 3aKPHUTTA MO3MULIA Ha PUHKY CTpaTerii
W cniBnmagaroTh 3i 3HAYMMUMH TOUYKaMH Ha 3pOCTAHHSA
i cnajaHHA JEAKOro MeTony imeHTH]ikalli MoMeHTIB
3MiHM TeHAeHUi. [I19 3pyqHOCTI MO3HAYMMO Yepe3

a om e R s =12h
{an ’an’znz ’ans""znh 9Znh}={zi}i=1 4

h=min{s,c} chigbHy MOCIiZOBHICT 3 2h eneMeHTIB,

TIPUYOMY NpaBuIoO il BUOOPY BU3HAYAETHCS CTPATETIiEI0
W. Tomi mo awanorii 3 o3mauenmsm Q(o,B)-

IOTEHIaly 4YacoBOIO psLy, MOXHa COHOPMYIIOBATH
O3HAYEHHA INOTEHIUany cTparterii NPUNAHATTA pileHs
W, sika peanizyeTbcst Ha JAHOMY YaCOBOMY DPsii.
Osnauennsn 9. TloTeHuianoM crparerii NpUHHATTS
pimens W, sfka peamisyeTbcd Ha 49acoBOMY psfi

Z ={z;}ir; ab0 NOKAa3HMKOM HarpoMamkeHHs ii diHaH-
COBOI JIOXiTHOCTi Ha3UBAETHCS BEIMUUHA, sIKa PO3PAXO0-
BYETBCS 32 HOPMYJIOIO:

- h
Z~Z4...2Z
NW:AEA “Z2h =HA2k '

Z1Z3---Z2h-1  ¥=1Z2k-1

“

Cepenuilt moTeHIian crpaterii Oyzne BU3HaYaTUCH
3a hopMyIot0:

—a  NW
NV = - (%)
Cepenniit Q(a,B)- Ta Q(o,p) -norenuiamn a-
COBOTIO psily BU3HAYAIOTLCA BiAMOBIAHO 32 GopMyTaMu:

Q) B Qap)
NQep) - N NQUAeB) - N ) (6)
g g

Toni notexuiany crparerii NpUAHATTS pinteEs W
B nopisusani 3 Q(o,B) -, Q(a,B)-notenuianamn y

BIICOTKAaX BU3HAYAIOTHCA 3a Q)OpMy.TIaMI/II

NW

h = g =
—— e _.100=E 2k T2kl
FQ(Q,B)_NQ(%B) 100 == [=2~] [Z=L 100, (7)

kel Z2k-1k=] Z2k
T W h - g =
. N z Zyp—
}«Q(aﬁ)=_~_.1oo=§ AAH._E_k_l.loo (8)
*) - JAp) hi 1 Zok1iy 2ok
SIk yacTkOBMI BUIANOK, mOTeHLian crparerii W
BinHOCHO aGcomoTHoro norexuiany A(Z) y Bixcorkax

BH3HAYA€ETHCA 32 GOPMYIIOIO:

g NV
Fx —HWJOO. )
Hexaif 3anano m cTpareriit NpUHHATTA pillieHb Ha
punky W;,W,,..., W, . Bukopucrosyiouu ¢popmynu 1-
3 MOXXHa JOCHIIUTH MOBEAIHKY MOTEHIIaiB B AUHAMI-
ui. Jind uporo HeoOXinHO MOOyIyBaTH AMHAMIYHI PSIU
3HAY€Hb MOTEHIliaNiB KOKHOI 3 M CTpAaTerii, a Takox

pima  Q(a,B)-, Q(o,B)-norenujanis B MomenTH

j=1,n. Ha ocHOBi acuMnToTH4YHOI Teopii, o0y xyBaB-
my rpadQiku BiJIOBIAHUX DUHAMIYHMX PsIiB, MOXHA
NPOBECTH OLIHKY CTpaTerid MPUUHATTA PilIEHh B KOXK-
Hilt To4ni yacoBoro pany Z . BepxHs acumimrora (xapa-
KTEpUCTHKA, SKa BU3HA4Yae MeTy ab0 MaKCHUMallbHMI
TEOPEeTHIHUH NOXix) Moxe OYTH TpeacTaBiieHa AUHA-
MIYHHM psaoM 3 abCOIIOTHOrO MOTeHIiany abo

Q(a,B) -IIOTEHLi B 11 HEBEJIMKUX 3HAYEHD IUICYEH,
o <3, B<3. HiwkHg acuMnTOTa (XapakTepucTrKa, SKa
BU3HaYac OOMEXEHHsS 3HU3Y) MOXE TMPEeACTaBIATHCS
pagom Q(o,B) -norenmianis. 3adikcysaBmm 0B

HUH MOMEHT Ha 4acoBoMy pami Z, 3a ¢opmynamu 4-9
MOXXHa KUIBKICHO OLIHUTH 1 po3paxyBaTu [epeBaru
Oynab-AKo1 31 cTpareriii MPUITHATTA TOProBUX PilleHsb.

BucHoBku

OmucaHa MeToiMKa Oyla MpoTECTOBaHa i peajizo-
BaHa B MpPOrpaMHOMY cepefoBuIi. JIns TecTyBaHHSA
6ysi0 06paHO YacOBi psioy I[H Ha CHUPOBHHY: OEH3WH,
amoOMiHii, Minb, cpibio 3a ocraHHi 3 poku (IOHEHH]
gaHi). KoxeH psn no 6insi Hixk 700 BuMiproBass. Bynu
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pospaxoBani snaderns Q(o,B) -, Q(a,B) -norenmianis

i moreHuianu o6paHO! cTparterii NPUMHATTS pilleHb,
no0yaoBaHo rpadik acUMITOT, 3a GopMynamu 4-9 pos-
paxoBaHi OLlIHKH FQ(a B) > FQ( ap) @ Fy y Bimcotkax.

Ha ocHOBi mpoBeneHMX EKCNEpUMEHTIB, MOXKHa
3po0OUTH BUCHOBOK, IO YUM Oinblie BiJHOIUEHHS cepe-
IHBOTO TIOTEHIATy CcTpareriii NpUHHATTA pilleHb A0

CePeHBOTO Q(oc,B) -MOTEHIliaTy, TUM MEHII PU3UKO-

BaHUM Ul iHBECTYBaHHs € akTHB. [y oOpaHux 4aco-
BUX PS/iB Y BUNAAKY 3aCTOCYBaHHA cTpaTeril NpuitHAT-
TS TOProBHX DillleHb, TOYKH BXOMY Ha PUHOK i BHXOLY 3
HBOro fKOI CHiBMIAJAIOTH 31 3HAYMMUMHU TOUKAMH, IIO
BU3HAYAIOTHCS 3@ METOHOM igeHTH(ikanii MOMEHTIB
3MiHH TEHIEHUifl Ha OCHOBI MoOJeJi MNPOTHO3YBaHHS
piBHIB 4YacOBMX psAAiB 3a KOMOIHOBAHOIO MOIEIIIO
(omucana B pobori [8]), HaitOinpma dinancosa roxin-
HICTH BiAnOBizae psay LiH Ha ajroMiHiit. Jst psmy niH
Ha aJIOMiHIi OLiHKa FQ(2,2) =40.20%, OeH3UH -

Fo(2,2) =33.20% , Mims — Fo(p) =22.15%, cpibio ~

Hayxosa HosuszHa. ABTOPOM 3aIpOTIOHOBaHa METO-
[MKa, SKa MOXE BHKOPHUCTOBYBATHUCS JUISl OLHIOBAHHS
cTpareriit MpUITHATTA TOPrOBUX PilleHb HA (HiHAHCOBOMY
PHHKY, a TAKOX JUIS PO3PaxyHKy BEJIWYIUHH PU3UKY iHBe-
CTyBaHHs Yy ()iHAHCOBI aKTHUBH, SKi MPEICTaBIAIOTHCS
BIJIIOBIIHMMH YaCOBUMHM psilaMH. 3arpoNOHOBaHHNA Me-
TOJ HO3BOJIAE OLIHIOBATH 3MiHY (PiHAHCOBOI JOXIAHOCTI
aKTHBIB B IMHAMIll, a TaKoX TMOPIBHIOBATH CTpaTerii
NPUAHATTA pilieHb HA PUHKY MK cOOO0I0, BUKOPUCTOBY-
04X NPENICTaBIEHHs X MOTeHIjaliB Ha rpadiky.

Tpaxmuyna yinnicms podOTU B TOMY, LI OIKCa-
HHI METOI MOYKe BUKOPUCTOBYBATHUCS AK CKJIaJ0Ba Yac-
TUHa HpOpMALIMHUX CHCTEM MPOTHO3YBAHHA i MpUIH-
ATTA pilleHs Ha (PiHAHCOBOMY pPHHKY Ha ertami mnepej-
NPOrHO3HOTO aHaNi3y YaCOBOTO PsAMY, ISl PO3PAXYHKY
pu3uKy (iHancoBoro iHBecTyBaHHs abo Ge3mocepeHbO

B 1Ipolieci pofOTH CUCTEMH 3 METOIO Binbopy cTpaterii
[PUWHATTS TOProBUX pillieHb, siki 3a6e3nedyoTs Heod-
XiJIHY HOXIOHICTB.
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Peuensent: 1-p Texd. Hayk, mpod. M.I. Tonosau, JIBH3
«YKropoAChbKUH HalllOHANBHUN YHIBEPCUTETY, YIKIOPOA.

METOAbl UODEHTU®UKALIMM MOMEHTOB U3MEHEHUA TEHJJ.EHLMﬁ BPEMEHHOIO PAOA
ONsA BbIPABOTKWU CTPATEMMU NPUHATUA PELLEHUNA HA ®PUHAHCOBOM PbIHKE

A.1O. Bep3nes

Paccmompeno 3adayy udenmuduxayuu MOMEHMOB USMEHEHUS. MeHOeH YUl O PUHAHCOEbIX épemeHRblX pAdos. TIpedno-
HCEH KpUmMepuil OyeHKU UHEECMUYUOHHO20 KAYeCmea aKmueos, npedCmasaemMblx (PUHAHCOBbLMU EPeMeHHbIMU PAOAMU, HA OCHO-
6e OYeHKu NOMEHYUALbHOU OOXOOHOCMU, KOMOopas Mmoxcem Obimb NOAYHEHA NPU UHEECMUPOGAHUU CPeOCME 6 MU aKmuebl.
IIpednoscern Memod OyeHKuU Kavecmea Cmpameuil NPUHAMUs. MopeoGuiX Petienlil Ha YUHAHCO60M PLIHKe.

Kniouesvie cnosa: udenmugpuxayus MOMeHmMO8 UIMEHEHUS. MEeHOCHYUI, CIMPame2us. NPUHAMUSL PeuteHUl, QUHAHCOoBbLl

8pemeHHOU Pso.

METHOD OF IDENTIFICATION OF THE TIME SERIES MOMENTS OF TRENDS VARIATION
FOR DECISION STRATEGIES ON THE FINANCIAL MARKET

A.Yu. Berzlev

The problem of identification of for financial time series moments of variation trends is considered. A criterion for
assessing the investment quality of assets which are represented by financial time series, based on the evaluation of potential
yield that can be obtained by investing in these assets is proposed. The method of quality evaluation of trading decisions strategy

in the financial markets is offered.

Keywords: identification of time series moments of trend variation, decision strategy, financial time series.
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