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TEOPETHYHI TA MPUKJIAHI ITPOBJIEMHA THEORETICAL AND APPLIED PROBLEMS AND
IMETOJAU CUCTEMHOI'O AHAJII3Y METHODS OF SYSTEM ANALYSIS

YK 519.766.4:004.942

HWudopmanuonHasi cucreMa AJsl MOAEJIUPOBAHUS H OLEHUBAHNS (PMHAHCOBBLIX OMEPAIMOH-
HBIX PHCKOB ¢ MOMOIIBLIO OaiiecoBckoii cetn / [lankparoa H./l., Bumwok I1.U., Py6en H.I'. //
CucremHi gocmiukeHHs Ta inpopmariitai rexsHomorii. — 2015, — Ne 3. — C. 7-19.

PaccmoTpena 3amaua orjeHHBaHHS (PUHAHCOBOTO ONEPAIIMOHHOTO PHCKA C MOMOIIBIO BEPOSIT-
HOCTHOH 0aliecoBCKO# ceTu. VccienoBaHbl MPUYMHBI BOSHUKHOBEHNUS (PHHAHCOBBIX OTICPAIMOHHBIX
pHCKOB B (puHAHCOBHIX oprann3anusx. [lokasaHo, 4ToO akTyaabHOHU 3a7adeil Ui TaKUX OpraHU3anui
€CTh CO3/IaHHE CUCTEM MEHE/UKMEHTa (DMHAHCOBBIX PHCKOB Ha OCHOBE COBPEMCHHBIX MaTeMaTHIEC-
KHX MOJIeJiel, B YaCTHOCTH, OCTPOCHHBIX C IOMOIIbI0O METOZOB WHTEIUICKTYaJbHOTO aHaJIM3a Ja-
HbIX. [Ipennoxkena Metoauka nocrpoenust monened B popme bC ¢ ucnonp3oBaHneM B3aMMHON HH-
(dopMaluK HEepPEeMEHHBIX CeTH W KPUTEpUs KayecTBa CTPYKTYPbl Ha OCHOBE OIIMCAHHS CETH
MHHUMaNbHON AnmuHbl. Co3naHa HHGOPMALMOHHAS CUCTEMA I MAaTEMAaTHYEeCKOTO MOAEINPOBAaHUS
1 OLEHWBaHUS (DMHAHCOBBIX PHCKOB, KOTOpas JaeT BO3MOXHOCTb HCIOJIB30BaTh CTAaTHCTHYECKHUE
JaHHBIE W AKCIEPTHBIC ONEHKH MU IOCTPOSHWH MaTeMaTHdeckux Mmopenei. Puc.: 3. Tabm.: 3.
Bubmwmorp.: 13 Ha3s.

UDC 519.766.4:004.942

Informational system for modeling and estimation of financial operational risks using Bayes-
ian networks / Pankratova N.D., Bidyuk P.I., Rubec N.G. // System Research and Information
Technologies. — 2015. — Ne 3. — P. 7-19.

The problem of financial operational risks using Bayesian network was considered. The
causes for operational risks in financial institutions were studied. It was shown that an urgent task
for such an organization was development and implementation of financial risks management sys-
tems on the basis of modern models constructed with data mining techniques. A methodology was
provided for constructing models in the form of Bayesian network using mutual information for the
variables involved and the structure quality criterion based on the description of a minimum length
network. Also, the information processing system has been developed for mathematical modeling
and estimation of financial risks that uses statistical data and expert estimates as inputs for model
building. Figs.: 3. Tabl.: 3. Refs.: 13 titles..

YJK 681.325
CucreMHbIe 0CHOBBI HHTEVIEKTYAJIbHOI0 AHAJIN32 Ie0NPOCTPAHCTBEHHBIX JaHHBIX / [TyTpen-
ko0 B.B. // Cuctemni nociimkenss ta iHpopmauiitai TexHonorii. — 2015. — Ne 3. — C. 20-33.
ITpoBeneno 0630pHOE HWCCIEIOBAaHUE HAYYHOTO HAMPABICHUS MHTEIUICKTYaTbHOTO aHANIM3a
reonpoctpaHcTBeHHBIX HaHHBIX (MAT'/]). BelsBieHB OCHOBHBIE PEATIOCHUIKH (POPMUPOBAHUS ITO-
TO HANpaBIEHHS U €r0 CBA3b C T€OMH(GOPMATHUKOH, CHCTEMHBIM aHAINU30M M HHTEIUICKTYaTbHBIM
aHaM30M JaHHBIX. [IpoBeneHo OubOmMorpaduyeckoe uccieoBaHue 3apyOeKHBIX U OTCUECTBEHHBIX
myOnukanuii B oonactu UAI'/]. B xone uccienoBanus 6su10 gaHo onpeneneHue AT/, BEIABICHBI
OCHOBHBIE 3a/1au¥l, ()YHKIUH U 3Talbl €TO MPOBEJICHUSI, OMPEENICH KPYyT MEePCIEeKTHBHBIX HaMpaBiie-
HHUI Pa3BUTUS U €T0 CBA3b C MOJJEP)KKON MPUHATHS PEUICHHH B peTHOHANBHOM yrpapiaeHun. C
ucnonszoBanueM MAI'Jl MeTOIOB KiacTepu3alMy TOPSAYMX TOYEK MPOBEACHO HCCIEeNIOBAaHHUE IIpe-
BBIIIEHUSI TIPEAENBHO OMyCTHMBIX KOHIIEHTpAIMii ypaHa B IOA3EMHBIX BOAAX HA TEPPUTOPHU
YKpauHbl Ha OCHOBE JaHHBIX T€OJIOTHYECKON CHEMKH U BBISABIECHO 30HBI OTPAaHUUEHUSIMU HCIIOJb-
30BaHUs MOA3EMHBIX BoJ. Puc.: 5. bubnuorp.: 22 Ha3s.

UDC 681.325
The system basis of data mining of geospatial data / Putrenko V.V. // System Research and In-
formation Technologies. — 2015. — Ne 3. — P. 20-33.

A survey of geospatial data mining (GSDM) research was conducted. The basic prerequisites
for the emergence of this research area and its relation to geoinformatics, systems analysis, and data
mining were discovered. A bibliographic study of foreign and Ukrainian publications in the field of
GSDM was conducted. During this study, a definition for GSDM was provided. The main tasks,
functions and stages of GSDM were identified, range of promising directions of development
GSDM and its relationship to support decision-making in the regional administration were deter-
mined. The study of exceeding the maximum permissible concentrations of uranium in groundwater
in the territory of Ukraine on the basis of geological survey was conducted using GSDM clustering
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hotspots analysis methods and areas with limited use of groundwater were detected. Figs.: 5.
Refs.: 22 titles.

MPOBJIEMM ITIPUMHATTS PIIEHD DECISION MAKING AND CONTROL IN
1 YIIPABJITHHS B EKOHOMIYHUX, TEXHIYHHUX, ECONOMIC, TECHNICAL, ECOLOGICAL AND
EKOJIOTTYHUX I COUIAJIBHUX CUCTEMAX SOCIAL SYSTEMS

YK 519.925.51

HUnentndukanus napameTpoB mMojeseii nunamukn aktuBoB / I'apamenko @.I'., Kyasu B.P.,
IOubkoBa E.A. // CucremHi nocmimpkeHHA Ta iH(GopMmaniiiHi TexnHomorii. — 2015. — Ne 3. —
C. 34-42.

PaccmoTtpena mpoGrmema uaeHTHQUKanMM — MapaMeTPOB  MAaTeMaTHYECKHX — Mojeneit
TUHAMHYECKHX MPOLECCOB, KOTOPBIE KOTYT 0aTh OMMCaHbl OOBIKHOBEHHBIMH IU(PepeHINATEHBIMA
YpaBHEHMSIMH M CHUCTEMaMM TakuX ypaBHeHMH. Ha mnpumepe MareMaTH4ecKux Mojeneit
JUHAMUYECKOTO (POPMHUPOBAHUS PHIHOYHON CTOMMOCTH OJHOM aKIuy M MopTQers HEeHHBIX Oymar
pa3pabOoTaHbl AJTOPUTMBI NOCTPOCHUS ONTHMAIBHUX 3HAUYCHUH IapaMEeTPOB TAKUX MOJEJCH.
ANTOPUTMBI TapaMeTpUYecKOd HICHTH(GUKAMKA ¥ ONTHMH3ALMK OCHOBAHBI Ha HTEPALMOHHBIX
npoLeaypax, KOTOpble MO3BOJLSIIOT HA KaXJOM wLIary (OPMHPOBATh IYYIINE» C TOYKH 3PEHHUS
BBIOpaHBIX KPUTEPHUEB KadyecTBa 3HAYEHMsl I1apaMeTpoB Mojenu. [apaHTHPOBaHHBIE OLICHKH
TapaMeTpoB CTPOSATHCS B KJIACCE DIUIMIICOMAAIBHBIX MHOXKECTB, KOTOPBIE II03BOJIIOT IIOTYYHTH
rapaHTHPOBaHHbIC ()MHAHCOBBIC I10KA3aTEIM HMHBECTULMOHHOW JEATEIBHOCTH Ha IpUMepe
MaTeMaTHYeCKHX 3a1a4 (PMHAHCOBOTO aHaiu3a. bubnumorp.: 3 Ha3s.

UDC 519.925.51

On the parameters identification in models of assets dynamics / Garashenko F.G., Ku-
lian V.R., Yunkova E.A. // System Research and Information Technologies. — 2015. — Ne 3. —
P. 34-42.

The problem of identification of parameters of mathematical models of dynamic processes is
considered that can be described by ordinary differential equations and systems of such equations.
Using an example of mathematical models of dynamic formation of the market value per share and
stock portfolio, algorithms were developed for constructing the optimal values of parameters of such
models. The algorithms for parametric identification and optimization are based on iterative proce-
dures that allow, at each step, to obtain “the best” values of model’s parameters based on selected
quality criteria. Guaranteed parameters’ estimations are built in the class of ellipsoidal sets that al-
lows to obtain the guaranteed financial performance of investment operations using the mathemati-
cal problems of the financial analysis as an example. Refs: 3 titles.

VK 658.5:004.94

3anauu KOHTYpa cTpaTernyeckoro ynpanJjieHus 3(P¢PeKTUBHOCTHIO OU3HEC-TIPOLIECCOB B Opra-
Huzauun / Pomanenxos 10.A., 3eiinneB T.I'. / CuctemHi nociipkeHHs Ta iHQOpMAaLiiHI TEXHOIO-
rii. — 2015. — Ne 3. — C. 43-47.

KoMIuiekcHO ncciienoBaHbl BHYTPHOPraHU3aluOHHbIE (haKTOPBI M 3aKOHOMEPHOCTH, HEIoc-
PEICTBEHHO (HOPMHUPYIOIINE YCTOWYMBBIE KOHKYPEHTHBIE NMPEUMYILIECTBA U MPSMO BIUSIOLINE Ha
CTpaTeruio opranu3anuy. [IpeanokeHa cxema KOHTypa CTPAaTETHYEeCKOro ynpasieHUs 3((GeKTHUB-
HOCTBIO OH3HEC-IIPOLIECCOB B OPraHM3alldi HA OCHOBE ONTHMHU3ALMOHHOIO MEXaHHW3Ma T'eHepalin
crpareruii. CopMyIHpOBaHbI 3aja4l KOHTYpa CTPATErHuecKoro yIpaBiIeH s, KOTOPbIE HYXKIal0T-
csl B JajbHeiIeil popMaan3aiuy B paMKax MPEeIOKSHHON CXeMBbl yIIPaBICHHs, & IMEHHO: MOHH-
TOPHHra BHEUIHETO OKPYXKEHHs, OLICHKA WHEPUUOHHOCTH CHCTEMBI; CHHTE3a U aHanu3a; obecrede-
HUSL TIPOTHOCTHYECKOTO CONPOBOXKIEHHS IIpollecca IPUHATHS YNPABICHUYECKUX PEIICHUH;
obecriedeHnst CpeCTBAMU MH(MOPMAILIOHHOTO COIPOBOXKICHUS IIpoLecca MPUHATHS yIpaBIeHYEC-
KUX PELICHU; OL[EHKH PUCKOB peajM3alliy yIPaBICHYECKUX PELICHUH B YCIOBHSIX HEONpPEaeIeH-
HoctH. Puc.: 1. bubnuorp.: 7 Ha3B.

UDC 658.5:004.94

Tasks of structure of strategic business performance management in a company / Roma-
nenkov Yu.A., Zieiniiev T.G. // System Research and Information Technologies. — 2015. —
Ne 3. —P. 43-47.

The publication is devoted to comprehensive study of internal company factors and patterns,
while directly forming stable competitive strengths and influencing the company strategy. A scheme
of the structure of the strategic management of business process performance in a company based on
the optimization mechanism for generating strategies has been proposed. The problems of structure
of strategic management have been established, herewith these problems require further formaliza-
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tion within the framework of the management scheme being offered, namely: a task of monitoring
the external environment, a task of estimation system’s response time; synthesis and analysis tasks,
a task of forecasting support of management decision making; a task of providing with means of
information support for management decision making; a task of risk evaluation for implementing
management decisions under conditions of uncertainty. Figs.: 1. Refs.: 7 titles.

TEOPETUYHI TA IPUKJIAIHI IPOBJIEMH THEORETICAL AND APPLIED PROBLEMS OF
IHTEJIEKTYAJTBHUX CUCTEM HNIATPUMKH INTELLECTUAL SYSTEMS FOR DECISION
NPUAHATTS PILIEHD MAKING SUPPORT

YK 519.168

Yac podoru anroputmy Kpackaja 3 gepeBOBHAHOI0 Ta CHHCKOBOIO CTPYKTYPOIO AAHHX /
Tpopumuyk O.M., Bacsanin B.O. // Cuctemui nocnmijukeHHs Ta iHGOpMAIiiHI TeXHOIOTII. —
2015. — Ne 3. — C. 48-61.

3a 10NOMOTOI0 YHCEeIbHUX EKCIIEPUMEHTIB BUKOHAHO MOPIBHSHHS JBOX peai3aliil anropur-
My Kpackaia, siki OCHOBaHO Ha CIIEICKOBIiH (3aIIPOIIOHOBAHHH aJITOPUTM) 1 IepeBOBHUIHII (aITOPUTM
TappsiHa) CTPYKTypax JaHUX Ta anroputMmy lIpuma. Pe3ynbTaTé MOpIBHSHHS JO3BOJISIOTH CTBEP-
JDKYBATH, IO JUISI BUPILIGHHS MPAKTHYHUX 3a]ad 3HaXOJDKEHHS MiHIMaJIbHOTO 200 MaKCUMalbHOTO
OCTOBHOT'O JiepeBa (Jrica) aJTOPUTMH 3i CIHCKOBOIO CTPYKTYypOIO JAHUX IIPAIlOOTh HE Tipiie,
a B OUTBIIOCTI BUNAAKIB MIBHIIIE, HDK aJrOPUTMHU 3 AEPEBOMNOAIOHOI0 CTpyKTyporo. IlokazaHo
NPaKTUYHY OLIHKY CKJIAJHOCTI 3alpOIIOHOBAHOTO alrOPUTMY, sIKa JUIs 3B’S3HUX IpadiB ckianae
O(e), ne e — umnciuo pedep rpada. ExcriepumeHTansHO 10BEAEHO, IO Yac POOOTH aJrOpUTMY Ha

3B’S3HUX PO3PIMKEHUX Tpadax MOPIBHAHO 3 YAaCOM «KHIICHBKOBOTO» copTyBaHHA pedep (bucket
sort). BusiBiieHo, 110 3ampornoHOBaHUil aaropuT™ Mpamioe meuanre 3a anroput™ [puma s rpadis

3 KUIbKiCTIO pebep He Ounblue, HiK 0,271;2 , Je v — KUIbKicTh BepunH rpada. ExcriepumenTansHi

JOCHIDKEHHS aNrOpuTMy Ha Trpadax, siki Mictats Big 499500 mo 71994000 pebep, mokazano ioro
BHUCOKY O0YMCIIIOBaJIbHY €(EeKTHBHICTh i Hloro Moxe OyTH pEeKOMEHJOBAaHO IJIsi BHPIIICHHS
MIPaKTHYHHX 3a][ad Ha pO3pipkeHuX rpadax abo Mepexax BelaHukoi posmipHocti. Puc.: 4. Tabm.: 1.
Bi6miorp.: 28 Ha3s.

UDC 519.168

Time complexity of Kruskal's algorithm with tree and linked list data structures / Trofim-
chuk A.N., Vasyanin V.A. / System Research and Information Technologies. — 2015. — Ne 3. —
P. 48-61.

Using numerical experiments, two implementations of Kruskal's algorithm based on the
linked lists (the proposed algorithm) and tree (Tarjan's algorithm) data structures were compared
with Prim's algorithm. The comparison results allow to claim that for practical problems of finding
the minimum or maximum spanning trees (forest), the algorithms with linked lists data structure
work no worse, and, in most cases, faster, than algorithms with the tree data structure. A practical
assessment of complexity of the proposed algorithm for a connected graph was shown O(e), where
e — the number of edges of the graph. It was experimentally proved that algorithm’s running time
on connected sparse graphs was comparable to the time of sorting the edges of a graph by a bucket
sort method. The proposed algorithm works faster than Prim's algorithm for graphs with the number
of edges no more, than 0,27\;2, where v is the number of vertices of the graph. The pilot study of

the algorithm on the graphs containing between 499500 and 71994000 edges, showed its high com-
puting efficiency; therefore, it can be recommended for solving practical problems on sparse graphs
or networks of a big size. Figs: 4. Tabl.: 1. Refs: 28 titles.

YK 004.8
KoHuentyanbHoe MoIeIMpOBaHHe BCHbIIIEK JECHBIX MOKAPOB HA OCHOBE OHTOJIOTHYECKOT0
noaxona DataMining. Yacts 2 / PanoBanoBuu M., Bukiaiok S1.A., MunenkoBuu M., EBano-
BUY A., BykoBuu /I., CreBanueBuu M., Mamwok H.A., Jleko T.b. // CucremHi HOoCTiKCHHS Ta
iHdopmariiiai rexxonorii. — 2015. — Ne 3. — C. 62-71.

[IpoTecTrpoBaHa relmoNEeHTpHYECCKAast THIIOTE3a MPUYMH BCIIBIIICK JIECHBIX MMOkapoB. Haiine-
HBI JIOKA3aTeIbCTBA KOPPEIALUN MEXK/Ty BHE3AIMHBIM MMOCTYIDICHUEM 3apsKEHHBIX YacTHUI[ OT COJIH-
112 1 BOBHUKHOBEHHMEM JIECHBIX TOKapOB € 3aJ€PXKKOM OT 0HOro 0 yeThipex aHei. [IposeneH cpa-
BHUTENBbHBI aHanu3 MeTofoB ANFIS um HeHpoHHBIX ceTeil B 3ajadye MOMCKAa (QYHKIHMOHAIHHOM
3aBHCUMOCTH MEXJy BO3HHKHOBCHHEM JICCHBIX MOXAPOB U (paKTOpaMu, XapaKTePH3YIOMIUMH COJI-
HEYHYI0 aKTHBHOCTG. J{JIsI 3TOM LeMM MCHONh30BaHbl HECKOIBKO METOIOB aHaIu3a (METOABI yCTpa-
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HeHus ce30HHOCTH, R/S ananms, DataMining) Uit yCTaHOBIICHHS! BO3MOXHBIX CBSI3CH MEXTy KoJle-
GaHUSMU OIIPE/ICNICHHBIX NTAPAMETPOB, XaPAKTEPH3YIOIIUX COJHEYHYIO0 aKTUBHOCTh, U BOSHHKHOBE-
HHEM JICCHBIX IIOKapOB C YYETOM 3aJCPKKH BO BpeMeHH. OOHapyKEHO HaIMYHE B3aMMOCBSI3H U
pa3paboTaH MPOTHOCTUYECKUI cueHapuli, ocHoBaHHBIH Ha ANFIS 1 HeHpOCEeTEeBBIX TEXHOJOTHSX.
OTH MeTOABl, B HEKOTOPBIX CIIydasX, MO3BOJLIIOT JOCTUYh TOYHOCTH NPOTHO3MPOBAHUS 10 93%.
Puc.: 3. Ta6mn.: 4. bubnuorp.: 6 Ha3B.

UDC 004.8

Conceptual modeling of forest fires flashes by DataMining ontology-based. Part 2 / Radovano-
vi¢ M., Vyklyuk Y.I., Milenkovi¢ M., Jovanovi¢ A., Vukovi¢ D., Stevancevi¢ M., Matsiuk N.A.,
Leko T.B. // System Research and Information Technologies. — 2015. — Ne 3. — P. 62-71.

The heliocentric hypothesis of causes of forest fires outbreaks lias been tested. We found evi-
dence of the correlation between the sudden arrival of charged particles from the sun and the occur-
rence of forest fires with a delay of one to four days. In this research, the comparative analysis was
made between ANFIS and Neuron Networks in the task of searching a functional dependence be-
tween the occurrence of forest fires and the factors which characterize the solar activity. For this
purpose we used several methods (R/S analysis, Hurst index, DataMining) for establishing potential
links between the influx of some parameters from the sun and the occurrence of forest fires with the
lag of several days. We found an evidence for a connection and developed a forecasting scenario
based on the ANFIS and Neuron Network techniques. This scenario, in some cases, alliws to predict
occurrences of forest fires with up to 93% accuracy. Figs.: 3. Tabl.: 4. Refs.: 6 titles.

MATEMATUYHI METOJAU, MOJEJIL, TIPOBJIEMMU I MATHEMATICAL METHODS, MODELS,
TEXHOJIOTIi JOCJIIXKEHHS CKJIAIHUX PROBLEMS AND TECHNOLOGIES FOR
CUCTEM COMPLEX SYSTEMS RESEARCH

VJIK 515.1

XapakTep 3B’SI3aHOCTi eJIeMeHTIB cHCTeMH 3a0e3leYeHHs1 0e3MeKH TiAPOTeXHiYHUX cropyn /
Kaunncekuii A.B., ArapkoBa H.B. / Cuctemni nocnimkeHns ta indopmariiiHi TexHosorii. —
2015. — Ne 3. — C. 72-83.

Po3risiHyTO 3aCTOCYBaHHS METOAIB CTPYKTYPHOT'O aHAJIi3y CHCTEM VIS DOCHIKEHHS (yHK-
LIOHYBaHHS cucTeMH Oesmneku riapotexHivaux cropyn (I'TC). 3a nonomororo Q-aHami3y mpeacTas-
JICHO OCHOBHI NMPWHIMIH 1MOOYIOBH MOJIEINI 3B’3aHOCTI cucTeMu 3abe3rnedeHHs Oesneku ['TC Ha
NPUKIALl ABOX MHOXHH: MHOXKMHHM 3arpo3 Ta MHOXKHHHU 3aXOJB LIOZAO 3aro0iraHHs pyHHyBaHHS
I'TC. JocmimkeHo 3B’s13aHICTh €IEeMEHTIB Li€l cucTeMH. Po3paxoBaHO YMCIIOBI 3HAYCHHS SKCLCHT-
PHICUTETIB, p-Iip Ta MPOAHANI30BaHO CTYICHI CKIAJIHOCTI KOMIUIEKCY €JIEMEHTIB CHCTEMH Oe3MeKH.
SIKIIo B3STH O YBAarW CUCTEMHHI XapakTep 0e3Nekd, TO MOXKHA 3pOOMTH BHCHOBOK, IO €IEMCHTH
JBOX MHOXHH cuctemu Oe3nexu ['TC — MHOXHMHH 3arpo3 Ta MHOXXHHH 33aXO0JIiB OO0 3ar00iranHs
pyitnyBanuss ' TC — B3aeMONOB’si3aHi Ta CKJIaalOTh OCHOBY CHCTEMH 3a0e3leueHHs iX Oe3reKu.
Puc.: 2. Ta6u.: 1. bi6miorp.: 11 Ha3s.

UDC 515.1

The nature of connectedness of the safety system elements of hydraulic structures / Ka-
chinskiy A.B., Agarkova N.V. // System Research and Information Technologies. — 2015. —
Ne 3. —P. 72-83.

In this work applications of structural analysis methods for hydraulic structures (HS) system
security were reviewed. The basic principles of security connectivity model creation were presented
with help of the Q-analysis on the examples of two sets: the set of threats and the set of security
actions. The connectedness of elements of this system was investigated, numerical values of eccen-
tricities and p-holes were calculated, and the degree of complexity of security system elements was
analyzed. If a system property of security is taken into account, it can be concluded that the set of
threats and the set of security actions are connected and create the basis for the security system.
Figs.: 2. Tabl.: 1. Refs.: 11 titles.

YK 519.004.942
OuikyBani HacJHiIKH iHBECTUIIi/ B 0XOPOHY HABKOJMIIHBLOIO CEPENOBUINA /IS YACTKH PUHKY
HadToBoi kommnanii / Manyki U., Binwk IL.1., Januwios B.f., €srymenko K.I. / Cucremsi no-
cIlijpkeHHs Ta iHpopManiiini TexHonoril. —  2015. — Ne 3. — C. 84-96.

BuBueHO MOXIMBICTE BUKOPHCTAHHS IHBECTHIIH B OXOPOHY HAaBKOJMIIHBOTO CEPEIOBHINA
B SIKOCTI cTparerii HadToBoi KOMmaHii 3 MeTOro 30uIbIIeHHS 11 YacTKM pHHKY. UHCIOBI naHi
IHBECTHLIH B OXOPOHY HAaBKOJMIIHBOTO CEPE/IOBMILA Ta KypCOBa BapTiCTh aKLiii HA PUHKY Ha(TH
MIPOaHAaTI30BaHi 3a TOMOMOTOI0 €KOHOMETPHUYHOTO METOAY, HIiCHS YOro MPOBEICHO KOMIT IOTEpHE
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MOJICITIOBaHHS 3 BHUKOPHCTaHHSAM METOAY CHCTeMHOi muHamikd. Pigni mani 3a 2003-2011 pokwm
OTpUMaHi 3 BIIKpUTHX iHpOpManiiiHuX mkepen 12 ocHOBHMX HadTOBUX KOMMaHIH 3 § kpaiH, 1 cTo-
CYIOTBCS IXHBOTO YHCTOTO NPHOYTKY, KypcOBOI BapTOCTI aKiliii, iHBECTUILIH B OXOPOHY HABKOJIHII-
HBOTO CEPEOBHILA, COLIANbHUX IHBECTHULIH, KINBKOCTI aTMOC(hepHUX BHKUAIB 4 BHIIB, a TAKOX
00’eMy BHIHTOI y CBiTOBHI1 OkeaH HadTH. Ha migcTaBi pe3ynbTaTiB AOCTiIKEHHS OyJI0 BCTaHOBIIC-
HO, IO TIeBHA Mipa IHBECTHLill B OXOPOHY IOBKULIL MOXe 30iIbIINTH YacTKy PHHKY KOMIaHIl,
a TaKOX, IO ICHYy€ MOXKJIMBICTH 3MIHCHIOBaTH CTPATEriyHi IHBECTHUI] B OXOPOHY HABKOJIUIIHBOTO
CepeloBHIIA 1 30UIbIIYBAaTH IIPU LLOMY YacTKy puHKY. Tabum.: 12. Bibmiorp.: 2 Ha3B.

YK 519.004.942

OsxnjgaemMble MOCJIEACTBASI WHBECTHIHH B OXPaHY OKpY:Kalomleil cpeabl MJIsi J0JH PbIHKA
nedranoii komnanuu / Manykn ., Bumiok ILH., Tannios B.A., Esrymenko K.H. // Cucrem-
Hi JTocipKeHHs Ta iHpopManiiini TexHonoril. — 2015. — Ne 3. — C. 84-96.

N3ydyena BO3MOXKHOCTb HCIIOJb30BaHHS MHBECTULHMII B OXpaHy OKpYKarolled cpeabl
B KayeCTBE CTPATErny He(TSHOW KOMIAHHMHM IS YBEIWYCHHUS €€ JOJIH PhIHKA. UKCIOBBIC TaHHbIC
HWHBECTHIMI B OXpaHy OKpYXKaloIled cpelsl M KypcoBasi CTOMMOCTD aKIWil Ha phHIHKE HE(TH Ipo-
aHAIN3UPOBAHBI C MOMOILBIO SKOHOMETPHUYECKOTO METO/a, TIOCTIE UEro MPOBEJEHO KOMIBIOTEPHOE
MOJICJIMPOBAHUE C MCIIOJIb30BAHUEM METOJ1a CUCTEMHON AuHaMuKuU. ["otoBbie gannbie 3a 2003-2011
TOZBI MTOTYYEHbI U3 OTKPBITHIX HH(POPMAMOHHBIX HCTOYHUKOB 12 OCHOBHBIX HE(TSIHBIX KOMITAHUH
u3 § CTpaH, U KacalTcid YUCTOM NMPHOBUIM, KypCOBOM CTOMMOCTH aKIMH, MHBECTHLUH B OXpaHy
OKpY’Karomel cpefbl, COIMAIBHBIX WHBECTHIHMH, KOJIHMYECTBA aTMOC(EPHBIX BHIOPOCOB 4 BHOB,
a Takke o0beMa He(TH, BBUINTOW B MUpPOBOI okeaH. Ha OCHOBaHMH pe3yJbTAaTOB HMCCIICAOBAHUS
YCTaHOBJIEHO, YTO OIpE/eNICHHas Mepa UHBECTULIUI B OXpaHy OKpY’Karollel cpeibl MOXKET yBelu-
YUTh JOJII0 PHIHKA KOMIIAHUH, a TAKXKE, YTO CYLIECCTBYET BO3MOXKHOCTb OCYLIECTBIIATh CTPATEIH-
YeCKHe NHBECTUIMU B OXPaHy OKPY>KaIOIIeH Cpebl, yBETHINBasl IIPU STOM HOJIO phIHKA. Tabu.: 12.
bubmumorp.: 2 Hass.

YK 519.6: 519.81

MeToa criia:keHOl aBTOKOPPeIsINHOHHOI (YHKIMH I IPOrHO3MPOBAHNUS BapHAIIMM reTe-
pockeIacTHYeCKHX BpeMeHHbIX psigoB / 3pa:keBcska H.I'. // CucteMHi IOCTiIKeHHS Ta iH-
(dhopmaniitai TexHonorii. — 2015. — Ne 3. — C. 97-108.

[MpemioskeH HOBBIM METOA JJIsl TOCTPOCHUSI POTHO3a BapHallMU CHUIIBHOBOJIOTHIBHBIX TeTe-
POCKEIaCTHYCCKUX BPEMEHHBIX PSIOB. B KauecTBe MOZIe/I BPEMEHHOTO psijia PACCMOTPEHA MOJIENb
aBTOperpeccuy OECKOHEYHOro mnopsjaka. Ilapamerpsl MOzeNM HaiJEHbl KaK PEIICHHE CHCTEMBI
ypaBHeHuit Ténnmmna, B KOTOPOil HCHONB3YIOTCS MOJEIbHbIE KOG PHIMEHTH aBToKoppesiuuu. [1o
NPEeUIOKEHHOMY METOJY MOJIEJIb aBTOKOPPEIISIIHOHHON (DYHKIMH Ha KXKIOM LIare IMporHO3UpOBa-
HMS TIOCTPOCHA ITyTEM PEIICHUs ONTUMH3ALMOHHON 33/1auM, YUHTHIBAIOLICH yCIOBHE CHIILHOH 3a-
BHCHMOCTH. MeToJ] IpOBEpEeH Ha NCKYCCTBEHHO CTCHEPHPOBAHHOM H PEaTbHOM BPEMEHHBIX psIIax.
Jl1s cpaBHEHHMS pe3yJIbTaTOB MPOTHO3MPOBAHHUS BHIOpAaHA MOJENL aBTOPErPECCHHU, MapaMeTphbl KO-
TOPOH HaleHbl METOJIOM MaKCUMaJLHOTO HPaBaoNofo0us. Pe3yabpraTel CBUAETEIBCTBYIOT O JIOC-
TaTOYHO BBICOKOH 3()()EeKTUBHOCTH HPEUIOKEHHOTO METOAA A IPOrHO3UPOBAHMS CHIFHOBOJA-
THJIBHBIX T€TEPOCKEIACTHYECKUX BpeMEHHbIX psAnoB. Puc.: 2. Tabn.: 1. bubauorp.: 12 Hass.

UDC 519.6: 519.81
The smoothed autocorrelation function method for predicting the variation of heteroscedastic
time series / Zrazhevska N.G. // System Research and Information Technologies. — 2015. —
Ne 3. —P. 97-108.

The paper proposes a new method for forecasting the variability for strong volatile heterosce-
dastic time series. An autoregressive model of an infinite order is considered as a model of time
series. Parameters of the model are found as a solution of a Toeplitz system that uses correlation
coefficients. The model of the autocorrelation function at every forecasting step is constructed by
solving an optimization problem that takes into account the condition of strong dependence. The
method has been tested on artificially generated and real time series. The autoregressive model pa-
rameters found with the method of maximum likelihood were used to compare the results of a se-
lected autoregressive model. The results show a substantially high effectiveness of the proposed
method in predicting of strong volatile heteroscedastic time series. Figs.: 2. Tabl.: 1. Refs.: 12 titles.
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METO/JHU AHAJII3Y TA YIIPABJIIHHS METHODS OF SYSTEM ANALYSIS AND

CUCTEMAMMU B YMOBAX PU3UKY CONTROL IN CONDITONS OF RISK AND
I HEBU3HAYEHOCTI UNCERTAINTY CONDITIONS
VIIK 62.50

AJanTHBHE  KOOPAMHYIOYE  KePYBAaHHA  CHiBBiIHONIEHHSIMH  KOOPAMHAT  BepLIHH
B32€MOJII0YHX KOTHITHBHHX KapT y pe:kumi iMmmyabcuux mpomeciB / Pomanenko B.J.,
Minsscebkmii FO.JIL. // Cuctemui nocipkeHHs Ta iHpopManiiiai TexHoiorii. — 2015 — Ne 3. —
C. 109-120.

Po3risiHyTo mpoGieMy ympaBiiHHS IeKiTbKOMa CKJIaJHUMH CHCTEMaMH, IO OIMCaHi KOTHi-
TUBHUMH KapTaMu. 30KpeMa, 0COOJIMBY yBary NpHIUICHO KOOPAMHALIT MiXK IIMMH CUCTEMaMH, T0oO-
TO YHPaBIiHHIO CIiBBiJHOLICHHSMH MiXK KOOpAMHATAMH BEPIINH ABOX CKJIaJHUX cUcTeM. BueneHo
MOJIETIb IMHAMIKU JIBOX B3a€MO3B’SI3aHMX KOTHITHBHUX KapT. 3allpOIIOHOBAHO aJITOPUTM crabimiza-
1ii KOOPAMHAT BEPIIUH KOTHITHBHUX KapT. BBeeHO KpuTEpiii ONTHMAIBHOCTI, IO BPaXOBYE 3a/1aHi
CHIBBiZHOIIEHHS MK KOOpIMHATAMH BEPIIMH IBOX KapT, Ta pO3pOOJICHO METOZ KEpyBaHHS, LIO0
3a0e3redye JOTPUMAHHS LUX CIIBBIAHOLICHb B IMITyJIbCHOMY mporeci. Po3pobieno meroan crabi-
Ji3yI04Oro Ta KOOPAMHYIOHOrO KEpPYBaHHS [BOMa B3a€MO3B’S3aHMMU KOTHITHBHUMH KapTaMu
B IMITyJIbCHOMY HpoIeci 3a HeBiToMux abo 3MiHHMX IapaMeTpiB KOTHITHBHHMX KapT. PesymbraTn
HepeBipeHo Ha MPUKIIAJi CHCTEMH KOTHITMBHUX KapT JBOX OaHKIB, III0 B3a€MOMIIOTH MDK CO0OIO.
JloCATHYTO 3HAYHOTO CKOPOYEHHS Yacy cradisizanii KOOpIUHAT BEPIINH KOTHITUBHHUX KapT Ta CIIB-
BifHOIIEHb Mix HUMU. Puc.: 5. Bi6miorp.: 10 Ha3B.

UDC 62.50

Adaptive coordinating control of interacting cognitive maps vertices’ relations in impulse
mode / Romanenko V.D., Milyavsky Y.L. // System Research and Information Technologies. —
2015. — Ne 3. — P. 109-120.

The paper discusses a control problem of several complex systems described by cognitive
maps. In particular, attention is paid to coordination between these systems, i.e. controlling the rela-
tions between vertices' coordinates of two complex systems. The stabilizing and coordinating con-
trol method for two interacting cognitive maps in impulse process under unknown or varying pa-
rameters of the maps was developed. The model of two interacting cognitive maps dynamics was
derived. A stabilizing control algorithm for cognitive maps vertices coordinates was proposed. An
optimality criterion which accounted for given vertices relations of two maps was introduced, and
control method for keeping these relations during an impulse process was developed. Results were
verified by two cognitive maps of cooperating banks. Significant stabilization time reduction of
vertices coordinates and their relations was achieved. Figs.: 5. Refs.: 10 titles.

YIK 517.9, 519.816
IloGynoBa noBipunx iHTepBaJiB /1 Bar aJIbTEPHATUB PilllcHb HA OCHOBI €KCIIEPTHHUX OLIIHOK
nmapanx nopisusub / HemamkiBeska H.I. / Cuctemui mpociikeHHs Ta iHGopMalliiHi TEXHOIO-
rif. — 2015. — Ne 3. — C. 121-130.

3anponoHOBAaHO METOJ PO3paxyHKy JOBIPUMX IHTEpBaiB AN Bar aJIbTEPHATHB DIilICHb HA
OCHOBI ITapHUX MOPIBHSIHb AIIBTEPHATUB, BUKOHAHMX €KCIEPTOM. B OCHOBY MeTO/y MOKJIaJICHO TBeE-
PIDKEHHS, 1[0 eKCIIePTHI OLiHKK NapHUX MOPIBHIHB TUIBKU B JCSKOMY CTYIEHI BiOoOpaxarTh pea-
JIbHI BiTHOIICHHS Bar aIbTEPHATUB 1 MICTATh HEBU3HAUCHICTDH, HE3aJIKHO BiJl PIiBHS iX Y3TOIKEHO-
cti. [Ipumyckaerscs, Mo M0 HEBH3HAYCHICTh 00yMoBIeHO mKkanor CaaTi, y sKkii BigOyBaeTbcs
OLIIHIOBAHHS, Ta TAKUMHU OCOOHCTHMH SKOCTSIMH €KCIIepTa, SIK IIECHMI3M 1 ONTHMI3M y XOJi BHKO-
HaHHs MapHUX MOPIBHSAHb. MeToa BHKOPUCTOBYE amapar Teopil NOBipH (CBiIYEHB) i pe3yibTaTH
MOJICIIIOBaHHS Ha BUIIAJIKOBUM YHHOM 3allOBHEHUX MATPULAX MapHUX NOpiBHAHb. OTpUMaHi J0Bip-
4i iHTepBaJIM OUTBII JOCTOBIPHO BiZOOpaXkaloTh peajibHI Bard ajJbTEPHATHUB Y MOPIBHSIHHI 3 TOYKO-
BUMH Baramy, ski 00UHCIIOIOThCS BIIOMUMH METOAAMHU aHaNi3y iepapxiil. BukopucToByroun mMone-
JIFOBaHHS, BUKOHAHO ITOPIBHSHHS OTPUMAaHMX PE3YJIBTATIB 3 pe3ysibTaTaMH 3a BIZIOMHUMH METOIAAMH
3HAXO/KEHHS Bar Ha OCHOBI Teopii HediTKUX MHOXHH. Tabun.: 5. bibmiorp.: 16 Ha3s.

UDC 517.9, 519.816
Evaluating the confidence intervals for weights of decision alternatives on the basis of expert
pairwise comparison judgments / Nedashkovskaya N.I. / System Research and Information
Technologies. — 2015. — Ne 3. — P. 121-130.

The method for evaluation of confidence intervals for weights of decision alternatives on the
basis of pairwise comparison judgments, made by an expert, is proposed in the paper. The method is
based on an assertion, that expert pairwise comparison judgments represent real ratios of weights of
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decision alternatives only to some extent and contain the uncertainty, independently of their consis-
tency level. It is supposed that this uncertainty is caused by Saaty scale and such personal qualities
of an expert as pessimism and optimism when providing pairwise comparisons. The method is based
on the theory of trust (evidence) and results of computer modeling of randomly filled pairwise com-
parison matrices. The resulted confidence intervals reflect real weights of decision alternatives more
reliably in contrast with crisp weights given by the famous analytic hierarchy process. Using com-
puter modeling, the resulted confidence intervals are compared with results obtained by known
fuzzy prioritization methods. Tabl.: 5. Refs.: 16 titles.

VK 338.27

HpenTudukauus nepeMeHHbIX NapaMeTPOB MOAETH /ISl OCTPOEHHsI AJIrOPUTMA MPOTHO3U-
poBanust / Bpatycs E.B., llognaguukos B.H. / Cuctremni nociimpkenns Ta indopmariiiiHi TexHo-
aorii. — 2015. — Ne 3. —C. 131-141.

IMpeanoxeH NOAXOA K MACHTU()HUKAIIMH MaTEMaTHICCKOTO OKUIAHUS YCKOPEHHUS U3MEHEHHUS
3HAYCHMIl BBIOOPKH JAHHBIX, KOTOPOE M3MEHSETCS 110 HEW3BECTHOMY 3aKOHY. PazpaboraH meTon
OLICHUBAHUS MATEMaTHYECKOrO OXKHIAHHs YCKOPCHHS W3MCHCHHUsS 3HAYCHUH BBHIOOPKH JaHHBIX,
KOTOPBIi UCIONB30BAH ISl IOCTPOCHHUS alrOPUTMa IIPOTHO3UPOBaHKs Ha ocHOBe (mibTpa Kanma-
Ha. BBIMOIHEHO UMHTAIMOHHOEC MOJICIMPOBAHKE, KOTOPOE MOKa3aio 3P(HEKTHBHOCTh MPEIIOKCH-
Horo nozaxona. Ilo JaHHBIM O CpeAHEIHEBHbIX IeHaX JIOHZOHCKOW OMpPXKH METAIOB Ha CBUHEIL
HOCTPOCHA MO/IENb 110 aJIrOPUTMY IIPOrHO3MPOBaHMS HA ocHOBe GuibTpa Kanmana, a Taxoke Moze-
JM aBTOPErPECCHH, aBTOPETPErpPeCcCHU CO CKONB3SIIMM CPSAHHM U BBIIOJIHEHO MO HUM MPOTHO3H-
poBanue. CpaBHUTENIbHBIH aHAIN3 PACCMOTPEHHBIX MOJENEH MO 3HAYEHUSIM MPOTHO3HBIX XapakTe-
PHCTHK MMOKa3aJl MPEUMYIIECTBO alrOPUTMa IPOTHO3MPOBaHus Ha ocHoBe (uiibTpa Kanmana. Puc.:
3. Ta6mn.: 1. bubnmorp.: 10 Ha3B.

UDC 338.27

Identification of variable parameters of a model for the construction of a forecasting algo-
rithm / Bratus E.V., Podladchikov V.N. // System Research and Information Technologies. —
2015. — Ne 3. —P. 131-141.

An approach to identification of the mathematical expectation of acceleration of values
change of data samples, which varies according to an unknown law, is presented in this article. An
estimation method of mathematical expectation of values acceleration of change of data samples is
developed, which is used to construct a forecasting algorithm based on the Kalman filter. An imita-
tion modeling was performed, which showed the effectiveness of the suggested approach. The fore-
casting algorithm model based on the Kalman filter, autoregressive model and autoregressive mov-
ing average model are constructed using the daily average of the lead prices on the London Metal
Exchange, and forecasting is done on the same data set. A comparative analysis of presented mod-
els, using the characteristics of forecasting values showed the advantage of the forecasting algorithm
based on the Kalman filter. Fig.: 3. Tabl.: 1. Refs.: 10 titles.
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