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the analysis of approaches to solving the scientific problem, the problem of choosing people for a
loan is attributed to the problem of binary classification. The decision tree method was chosen to
solve this problem. In such a tree it is necessary to check a number of conditions for the loan, for
which the use of the ID3 algorithm is chosen. The paper develops mathematical and design models
for the object of study, designed a database for use in the system. The use of the decision tree method
has led to the development of an effective tool to support credit decision-making. Constructed trees
were tested during an experimental study using a test set of applications. The importance of the
support tree of the decision support system and the speed of application processing indicate the good
quality of the classification. All decisions of the system were made correctly, and the speed of
processing even a large number of applications remained high. Therefore, this system can
significantly improve the decision-making mechanism for lending to people of retirement age. The
use of such DSS in the work of banks will significantly accelerate the adoption of such decisions by
reducing the amount of redundant work to be performed by the employee. And this will help reduce
queues at banks. Creating a system will significantly reduce the impact of the human factor and
reduce the number of errors, reduce the risk of credit transactions, improve the working conditions
of operators in the bank by reducing the burden on them, improve bank services for people of
retirement age by reducing the time they will have to spend visiting and waiting for a decision.

Keywords: decision support system, decision trees, database, experience, loan disbursement,
creditworthiness.
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MOJIEJIOBAHHA CUCTEMH NIJITPUMKHN NPUMHSTTSA PIIIEHD ITPU
KYIIBJII ABTOMOBLISA HA OCHOBI HEYITKOI JIOT'IKHA

Y ecmammi pozensoaemuvca npobrema eubopy asmomobins npu Kynieii Ha 6MOPUHHOMY
puHKy. Memotro danoi cmammi € MOOen08an s cucmemu NIOMPUMKY NPULLHAMMS PilleHb NPU KYNieii
asmomoobin Ha 0cHO8I HeuimKoi noeiku 3acooamu Matlab Fuzzy.

s nocmasnenoi memu pobomu 0yI0 NPOGEOEHO AHANI3 IMEPaAMmypHUX Oxcepe.
Iputinamms piwienb € 0OHUM 3 BANCIUBUX emani@ 0.1 OYOb-AKOi YLNecCnpaMO8aHoOi N00CbKOL
distnonocmi. Icuye 6e3niy nioxodie 0nsa po3podOKu cucmem RIOMPUMKU NPULHAMMS  PilleHb,
BUKOPUCMOBYIOMb PI3HI NIOX00U: KOperayiiHull i peepeciliHull aHanis, CYeHapHi Memoou, meopisi
ieop, Heuimka nocika ma inwe. llputinamms piwenv 6 npobiemHo IHopmayitiHux cucmemax i
cucmemax yYnpaeninHa 30IUCHIOEMbCS 6 YMO08AX ANPIOPHOI  HeGU3HAUeHOCmi, 00YMOBIeHOT
HemoYHicm0o abo HenoBHOMOW BUXIOHUX OAHUX, CMOXACMUYHOK NPUPOOOID 308HIUHIX BNIUBIS,
8IOCYMHICMIO A0eKBAMHOI MAMeMAMU4HOT MOOei, HeYimKiCm0 chopmMynIbo8aHoi Memu, 1H0O0CLKUM
gaxmopom ma inwe. Ha ocnoei npogedenoeo ananizy 6y10 UPIUEHO BUKOPUCTNOBYEAMU HEYIMKY
Jlo2iKu npu no6y00si mamemamuyroi mooeni. OCKinbKu came Heyimka 102ika 00380159€ RPAY8amu
8 YMOBAX anpiopHOi HegU3HAUeHOCMI, 00YMOBNIeHOI HeMOYHICMIO AO0 HENOBHOMOK BUXIOHUX OAHUX.
Kpim yvoco 6ubip ntoounu 3aescou Hece 8 cobi Hemounicms. B pobomi usHaueni 0CHO8HI Kpumepii,
Wo 6nauearomv Ha 6UOIp asmomoOiNo npu Kynieui HA 8MOPUHHOMY DUHKY, d came, 8apmicho,
eKCHIyamayitti eumpamu 8 nooaIbUoOMy BUKOPUCMAHHI | HaOdiuHicmb asmomodinio. s
no6y008aHoOi HeYimKoi MamemMamuyHoi Mooeli Ha8edeHO ONUC 8XIOHUX NIHSBICIMUYHUX 3MIHHUX, MA
BUXIOHOI NiHegicmuynol 3minnHoi. Tlobyooeano 6a3y npasun, saKa 6KIOYAE 8 cebe NOEOHAHHS BCIX
MOIHCTUBUX 6APIAHMIE MEPMIE IIH2BICMUYHUX 3MIHHUX.
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Hasedeno 300pasicenns mooeniosannsa cucmemu niOmpuMKy npUUHAMMs piulenb npu Kynieii
asmomo6bina ma ii nepesipku. byno nposedeno 00cniodiceHts, sike NoKa3aio, wo po3pooiena Mooeb
o0ae pe3yibmam aHAI02IYHUL pe3yibmamy ekcnepma 6 oopaniil npeomemuin ooracmi. Tum camum
00CNiOIHCEH S NIOMBEPOICYE AOEKBAMHICIb PO3POOIEHOI MOOeNi MA MONCIUBICb iT NOOATLULOZO
gukopucmanns. Pospobrena moodenv modce 6ymu KOpUCHOIO BUKOPUCMOBY8AMU AK 36UYAUHOMY
Kopucmyeauy npu 6ub6opi asmomooins, max i Ha MAUOAHYUKAX, 0e NPeOCmasIsAomb A8MomMo0ini 0
Kynieni, y pasi AKujo noKyneyb He 3Ha€ MOYHO AKUU came agmomodib GiH Xxoue npudoamu.

Knrouoei cnosa: mooenosanus, neuimka 102ika, ainesicmuuna sminna, Matlab Fuzzy. eubip
aemomooinio.

IMocranoBka mnpoOiaemu. Bci monum € cnokuBauamu. HasiBHICTE KOHKYPEHINT MiX
BUPOOHUKAMHU MOKPAIIY€E SKICTh TOBapiB, 3HIKYE iX BapTICTh 1 3MYIIIy€e MOKYMIISI BUOUpATH cepell
BEJIMKOTO aCOPTUMEHTY TOBApiB TAKO1, Ika O MaKCUMAaIIbHO 3310BOJIBHSB HOTO MoTpedu. Tak, KoxKeH
aBTOJIOOUTEINb X04a O pa3 B )KUTTI CTOSB Mepe BUOOPOM aBTOMOOILIS /Jist HOTO MOKYIIKH.

Benuka kinpkicTe iH(oOpMaIii Mpo TEXHIKO-€KOHOMIYHI XapaKTepPHCTUKUA aBTOMOOINIS HE
JI03BOJISIE OTHO3HAYHO MPUIHATH PILLIEHHS PO BUOIp KOHKPETHOI MAIIMHHU.

B nanmii dWac po3BUTOK iHGOpPMALIMHUX TEXHOJOTIH BIIKPHBAE MOMXIHMBOCTI IS
BJIOCKOHAJICHHS (YHKIIH aHATITUYHUX 1HPOPMAIIHHUX CHCTEM B IJIOMY 1 €KCHEPTHUX CHCTEM
30kpema. Konmu anropuT™ BHpIlIeHHS 33j1ad4i 3a37ajierib He BiJOMHUH, eKCIepTHI iHpopmamiiHi
CUCTEeMH 1 CHCTEMHU MIATPUMKH HPUUHATTS PIlIEHb IMITYIOTH JIOT14HI MIpPKYBaHHS B yMOBax
HEBU3HAYEHOCT] YIIPABIIiHHS, IO IOCITAETHCA HUITXOM (POPMYBaHHS JAHIIOKKA TPABUII BUBEICHHS
Ha 0a3i 3HaHb [1].

[TpuiHATTA pillIeHb € OJHUM 3 BaXKJIMBUX €TaIliB JJs Oy/1b-SKOi LIJIECIPSIMOBAHOT JIFOACHKOL
AisuibHOCTI. IcHye 06e3miuy MiAXOMiB Ui PO3POOKM CHCTEM NIATPUMKH NPUHHATTSA pillleHb,
BUKOPHUCTOBYIOTh PI3HI MIJIXOIU: KOPEJALINHMMA 1 perpeciiHuil aHali3, CIeHapHl METOIH, Teopis
irop, HeuiTKa JIOTiKa Ta iHIIe. AJle IPaKTUYHO BCl MOMEpe/Hl eKCHEePTHI CUCTEMU MOJEINIOBAIH
Iporec MPUHHATTS EKCIEPTOM DIIIeHHS SK JeIyKTHBHHUN TPOIEC 3 BUKOPUCTAHHSM BHBEICHHS,
IPYHTY€ETbCA Ha KiacugikauiiHux npaBuiax. Lle o3Hauano, 1o B cucteMy 3akiajanacs CyKyInHICTb
MPaBWJI BUIY <«SIKIIO ... TO ...», 3TIAHO 3 IKUMH Ha MiJCTaBl BX1IHUX JaHUX T€HEPYBaJIOCs T UM 1HIIE
pillIeHHs, IO I[IKaBUTh POOIEMH.

Sk BimOMO, NPUHHATTS pillleHb B MpoOJeMHOIHQOpPMALIMHUX CcUCTEeMaX 1 CHCTEMax
yIpaBIIiHHA 3JIHCHIOETHCS B yMOBax ampiopHOI HEBH3HAUEHOCTi, 0OYMOBJICHOI HETOYHICTIO abo
HENOBHOTOK BHUXIIHMX JaHMX, CTOXaCTMYHOIO NPUPOJIOI 30BHIUIHIX BIUIMBIB, BiACYTHICTIO
a/IeKBaTHOI MaTeMaTU4HOI MOJeNi, HEUITKICTIO c(hOpMyJIbOBAHOT METH, JIIOJCHKUM (PakTopoM Ta
1HIIIE.

AHaJi3 ocTaHHIX Joc/iTxeHb Ta myOiaikauniii. BUBUeHHIO METOIUK HEYITKOTO JIOT1YHOTO
BUCHOBKY B CHCTEMax HIATPUMKHU HOPUUHATTS pIIIEHb MPUCBIYEHO 3HAYHY KUIBKICTH pOOIT
BITYM3HIHUX 1 3apyODKHUX aBTOpiB. Tak po3poOka Mozesel eKCIIepTHUX CUCTEM 3 BUKOPHCTAaHHIM
HEUYITKOI MaTeMaTHKH OIHCAaHO B [2].

Takoxk MOXHa BUAUTUTH psf PoOIT, SKI PO3IIIAAAIOTH 3aCTOCYBAHHS CHUCTEM MiATPUMKH
MPUMHATTA pillleHb, 3aCHOBAaHMX Ha 0a3ax 3HaHb B PI3HUX MPEIMETHHUX 00JacTsIX: B MeAuIMHI [3] 1
Ipolecy HaBuaHHA [4].

B po0ori [5] aBTOpU MPOMOHYIOTH HEYITKY JIOTIKY, 32aCHOBaHY Ha JIBOPIBHEBOi 1€papXiyHOi
MOJIeJTi PUHHATTS pillIeHb, KA BKIIOYAE B ce0e OCHOBHI (haKTOpH, 110 BIUIMBAIOTH HA KYIMiBEJIbHY
MOBEIIHKY, TaKi K €KOJOT14HI, CUTYyaIliiiH1, ICUXOJIOT14H1, COIIaIbHI1 Ta 1HII YUHHHUKH, K1 32 CBOEIO
IIPUPOJIOI0 HEBU3HAUEH] 1 HETOYHI.

VY nocninHii po6oTi [6] moCHiaKy€eThCA piBEHb AKOCTI MPOIYKIil HA OCHOBI IapaMeTpiB
gakocti. IlpioputreTn KIIi€HTIB MNpU TMOKYMNII JABOKOJICHUX TPAaHCIOPTHUX 3aco0iB Oyiu
MpoaHaji3oBaHi JJIsl pi3HUX BUPOOHHKIB 3a IOTIOMOTOI0 CTPYKTYpOBaHOi aHkeTH. Lle qocmimxenHs
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BUKOPHUCTOBYE SK EMIIPUYHUH MiIXiA, Tak 1 MiAXig HEYITKOI JIOTIKM JUIs JOCATHEHHS IiJIel
JOCIIIIKEHHS.

B po6orti [7] ninHiMa€eThCs MUTAHHS MOPIBHSAHHS MPOJAXKiB KOHKYPEHTIB sike HaOyBae Bce
OLIBIIIOTO 3HAYEHHS SK JUIS JOCHIIHMKIB, TaK 1 JUIi IPaKTHKIB B 00JACTi MapKETHHTY, 1100
OTPUMATH YSBJICHHS PO MpUONHU3HY TEHAEHLIT 10 MOTped CIoXKUBaviB A0 iX mpoaykraMm. Y i
CTaTTI MiIKPECIIOETHCS TOM (haKT, MO CydyacHI MapKETHHTOBI CTpaTerii MOBHHHI BpPaXxOBYBaTH
MPOrHO30BAHY CXWJIBHICTh CIOXHBAYiB, SK MIHIMyM, B HalOIMWK4oMy MailOyTHbOMY.
[IporHo3yBaHHs MalOyTHIX NPOJAXIB KOHKYPYIOUHX IMPOJAYKTIB MOXKE OYTH OTpPHMaHO 3
BUKOPHUCTAHHIM 0araTb0X MeTOAiB. TyT MPOMOHYEThCS HOBHM METOJ, 3aCHOBAaHUI Ha HEWITKil
JIOT1Il, SIKKH MOPIBHIOE TPOTHO30BaH1 3aMMCH MPOJaXiB KOHKYPYIOUUX MPOIYKTIB 1, BiAMOBIIHO,
BU3HAYa€, IKUW 3 HUX KPAILHH.

Hocnimxkenns [8] Oyno cupsiMoBaHe Ha Te, 00 mepen0aynuTH, HACKUIbKU YCIIIIHUM Oy1e
npamroBaT 0i3Hec. bi3Hec mpaitoBas i Mir BATPUMYBATH KOPCTKY PUHKOBY KOHKYPEHIIIO, SIKIIO
KOMIIaHisl po3paxoByBaJia Ha 3aJJ0BOJIEHHs 0TpeO criokuBadviB. [loBeiHKa CIIOKUBAYIB 3aJI€KUTh
B1JI TAKHX XapaKTEPUCTHUK MPOAYKTY, K 30BHIITHINA BUTJISIT, CTHIIb, AKICTh 1 miHa. Lle qocimimkeHHs
noOyyBajgo perpeciiiHy Mojellb MiX PiBHEM OCBITH, JOXOAY 1 KyMiBEJIBbHOI CHPOMOXKHOCTI 3
BUKOPHUCTAHHIM HEYITKOI1 Joriku. Ll perpeciiiHa Mozenb mpu3HaAdajgacss UIsi MPOTHO3YBaHHS
013HEeC-MOXKIMBOCTEH, SIKi OyIyTh pealli3oBaHi Ha OCHOB1 KOPEJAIil MK pPIBHEM OCBITH, JOXOJ0M
1 KyHiBeIbHOIO CIIPOMOXKHICTIO.

B po6orti [9] aBTOpU ciuparoThes B TOCTIIKEHHS HA HEUITKY JIOTIKY, 1100, npu 30epiranHi
3arac TOBapiB MaTH MOXKJIMBICTh PEryJIlOBaTH, 00 TOBapu He OyJiM HaJAMIpHUMH B 3amacax ado
MEHIIIE B 3amacax ToBapiB, sKi OyayTh MpoaaBaTUCA. ABTOpP OOIPYHTOBYE HEOOXITHICTH
o0y yBaTU CHCTEMY, siIKa JOMOMOXKE KOONEpaTUBY BU3HAYaTH KUIBKICTh 3aMOBJIEHHX TOBapiB.
[Ilo6 naTu pekoMeHJalilo 3a KUIBKICTIO 3aMOBJIE€Hb Ha TOBapu, OyJe pO3paxoBaHO 3
BUKOPHUCTAHHIM METOJy HEWITKOi JIOTikHM, a came anroputMmy lLlykamoTo, SKUil BBaKaeThCs
IPUIaTHUM 3 TOUKH 30py peKOMEHJallil KIJIbKOCTI 3aMOBJIEHb Ha MOKYIIKY TOBapiB.

B po6oTi [10] mosicHIOETBCA KOHIETIIIS HEUITKOTO MaKCUMAJIBHOTO MiJIMHOXKUHU Oe31141
anprepHaTuB. HeuiTki Bepcii Teopemu Eppoy Ta Teopema biieka mpo MeniaHHy BUOIpKY ISt
HEYITKMX MepeBar. ABTOpPHU AOCHIIKYIOTh, SK OJHO3HAUHHMII 1 TOYHUN BHOIp MOPOIKYETHCS
HEYITKMUMH YIOJA00aHHAMH 1 33]J0OBOJIbHSIE TOUHHI BUOip, BUKITUKAHUNA HEYITKUMH yTIOJ00aHHSIMU,
MeBHUM MPABIONOAIOHUM BITHOCHH PaIllOHATBHOCTI.

VY cratTi [11] po3raspaeTbes ckiagHicTh NpoOaeM, 3 SKUMHU CTUKAIOTHCS JIFOAM B IpoLeci
NPUHHATTS pilleHb, 110 MOKE BUSIBUTU Oe€31iy mpobiieM B Ipolieci BUPIMIEHHS. Y LbOMY
nocmimkeHHi Oymu mpexacraBieHi DSS wa ocumoBi FL 1 HaBemeHni pi3HI JoJdaTku, sKi
BUKOPHUCTOBYIOTHCS B Taly3i MEIUIIMHU.

B po6ori [12] po3rasigaeTbcsi MUTAaHHSA, 1110 B CYy4YacHIM €KOHOMII MiAMPUEMCTBAM YacTo
TOBOJUTHCS TMPHUHAMATH DPINICHHS B YMOBaX PHU3HUKY. AJe JIOAH MOXYTh POOWUTH TOMUIIKH,
I'PYHTYIOUHMCh Ha CBOIX PIIICHHSX, 1[0 MOKE MPUBECTU 10 OaHKpyTcTBa. OTXKe, icHye nmoTpeda y
BIPOBA)KEHH1 CUCTEMH MIATPUMKHU NMPUKUHSTTS PillieHb, siKa Oyae NMpuiMaTH IpaBUiIbHI PIIEHHS
Ha OCHOBI BXIJHMX JaHHUX. Y JaHif cTaTTi HpelcTaBieHa po3poOka 1 peamizailis CUCTEMHU
MIITPUMKH NPUHHSATTS pillIeHb HA OCHOB1 HEYITKOI JOTIKH.

Merta pocaii:keHHsi. Mo/IeI0BaHHS CUCTEMH HMIATPUMKH NPUHHATTS pillieHb IPU KYIIiBI1
aBTOMOO1JIsI HA OCHOB1 HEYITKOI JIoTiKK 3acobamu Matlab Fuzzy. Po3po0nena Mmozaens moxe OyTu
BUKOPHUCTaHA B SIKOCT1 IHCTPYMEHTY aHaJli3y aBTOMOOUIS AJIs MOKYMIISI HA BTOPUYHOMY PHHKY.
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Bukiaag ocHoBHOro martepiaiay. B pesynbrari pobotu Oyna po3pobieHa Monaenb A
MIITPUMKH MPUWHSTTS PIIICHb MPHU KYITiBJIl aBTOMOO1JII Ha OCHOBI HEUITKO1 JIoTikU. B po3pobiieHiit
MO/JIeJIi Ha OCHOBI BXiTHUX JIIHTBICTUYHUX 3MIHHUX: X — BapTicTh (B TUCAYaX TpuBeHb [0; 600] THCIY
IpUBEHB), Y — EKCIUTyaTaliiHi BUTpaTu (y BiJICOTKaX BiJl BapTOCTI 3a OJMH DPiK ekcruryararii [0;
30] %) i Z — naniiinicth (B yMOBHHX oAuHUIIX [0; 1]) po3paxoBy€eThCs BUXiAHA JIHIBICTUYHA 3MiHHA
T — pimeHHs PO MOKYIKY aBTOMOO1JIS, HA OCHOBI HEUITKOTO BUCHOBKY (B YMOBHHMX OJMHHIIX [0;
1]).

be3niui X, Y 1 Z Oynu npuitHATI BX1IHUMH JIIHTBICTUYHUMH 3MIHHUMH CUCTEMHU HEUITKOTO
JIOT1YHOTO BUCHOBKY 3 TEpMaMM — HEYITKMMHU MiAMHOKUHAMHU:

X, € X — HU3bKA BapTICTh, X, € X — NpUHHATHA BapTICTh, X3 € X — MaKCUMaJIbHO MOYKJIMBA
BapTicTh, X, € X — BUCOKA BAPTICTH;

Y, € Y — Hu3bKi BUTpaTH, Y, € Y — onTUManbHi BUTpaTH, Y3 € Y — HENpUHHATHI BUTPATH;

Z1 € Z — HU3bKa HANIWHICTh, Z, € Z — cepenHs HaJilHICTh, Z3 € Z — BUCOKAa HAJIIHHICTD,
Z, € Z — 6e3/10raHHa HAIIIHICTD.

[Tpu bOMY B SIKOCTi BUX1IHO1 JIHTBICTHYHOI 3MiHHOI T 3 6e3miuyto 3Hauens [0 ... 1] Bubpano
«pilIEHHS MPO MOKYTNKY aBTOMOO1Is» 3 Tepmamu {W; € W — tak; W, € W — ckopimie Tak HiX Hi;
W5 € W — ckopime Hi, HiX Tak; W, € W — Hi}.

Po3poGiena Mopenb, CHHMpAeThCsl HAa EKCIEPTHI 3HAHHS CHEIialicTa, IO TMpaIioe B
aBTOMOOUIBHOMY LIEHTPI MiI00PY aBTOTPAHCIIOPTY HA BTOPUIHOMY PUHKY.

HeuiTka jorika € y3araapHEHHSMHU KJIACUYHOI TeOpii MHOXKHMH 1 KiacuyHOi (hopManmbHOI
noriku. OCHOBHOIO MPUYMHOIO i1 MOSIBM CTAJIO HASBHICTh HEYITKUX 1 HAOIMKEHUX MIpKyBaHb MPU
OIHCI JIOMHOIO MPOLIECiB, CHCcTeM, 00'€KTiB. Bysio BupilieHo B34TH 32 OCHOBY anroputMm MamaaHi.

st mepeBipky po3poOJIEHOT MaTeMaTUYHOT MOJIETI IPUIHATTS PIIIEHHS CTOCOBHO KYIIIBJI
aBTOMOO1ISL, OyJI0 MPOBECHO MOETOBaHHs 3acobamu Matlab Fuzzy.

Bynu 3amani BXigHI 3MiHHI, TPU IIbOMY 3HAUEHHsS BXIIHUX JIHTBICTUYHUX 3MIHHHUX
MPUBOANUTHCS JI0 HEUITKOrO 3HaYeHHs — eran (a3zu@ikallii, BUXilHA JIHTBICTUYHA 3MIHHA, PUCYHKU
la,6-2a,0.

Jns BXigHOI JIHTBICTMYHOI 3MIHHOI «BapTicTh» BU3HAUEHO YOTHUPU TEPMH: HHU3bKA,
MPUMHITHA, MAKCUMaJIbHO MOJXKJIMBA, BUCOKA, pUCYHOK 1 a). JIis BXiJHOI JIHIBICTMUHOI 3MIHHOI
«EkcmnyaraiiiiHi BUTpaTH» BU3HAYEHO TPH TEPMH: HHU3bKi, ONTUMAaJbHI, HEIPUHHATHI, PUCYHOK
10).

Membership function plots 2%t 22! 181 Membership function plots °t 2onts: 181
HM3LKa MpuisATHAa Bucoka MakCuManbHO_MOWNHE Hizi ki OnmmanHi HenpiaTHi
B i.n put VZlI'iZlblk.}.'BleTicTh'. - .input variablc"BquaTu"_ . )
a) Bxinui niHreictuyHa 3mMiHHI « BapTicTh» 0) BxigHa niHrBiCTHYHA 3MIHHA

«EkcrutyaTaniini BUTpaTH»
Pucynok 1 — BxigHi JiHIBICTHYHI 3MiHHI
Jnst BXimHOi miHTBICTHYHOI 3MiHHOT «HamiliHiCTh» BH3HAYEHO YOTHPH TEPMH: HH3BKA,
cepenHs, BUCOKa, Oe3oranHa 2 a). J{is BUXiAHOT JIIHTBICTUYHOT 3MiHHOI «PillIeHHS MpO MOKYTIKY

aBTOMOOUISH BU3HAYEHO YOTHPHU TEPMU: Hi; CKOpIIIE Hi, HIXK TaK; CKOpillIe TaK, HIK Hi; TaK, pUCYHOK

26).
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Membership function plots °° =" 181 Membarehip function plote 2Pt 2" 181

Huzkka CepennaBucora BeanoraHHa Hi Cropiwe_wi_wix_Tak Cropiwe_TaK_Hix_Hi Tax

B input:.\;'ariablc:!":I B" . outp:l..l.tvarial:).k::"PiLu;I;Im'
a) Bximna nminrBictuyHa 3miHHa «HamifiHiCTEY» 0) Buximna miHrBicTHYHA 3MiHHA «PimeHHs
PO TIOKYIIKY aBTOMOOLISDY
Pucynok 2 — BxijgHa niHrBICTHYHA 3MiHHA Ta BUXiJHA JIIHIBICTUYHA 3MiHHA

[Ticns goro OyIio cTBOpeHO 0a3y mpaBuIa, IO BKIIIOYAE B ce0e MOEHAHHS BCIX TEPMIB BCIX
JHTBICTHYHUX 3MiHHUX. Lle moeqHaHH 110 MOXKIIMBICTh 3pOOUTH OBHY 0a3y MpaBuil, 0a3a npaBui
BKJTIOYAE B ceOe 48 mpaBui.

[Ticist po3pobku Mozeni, MOXHa il TPOTECTyBaTH, 3MIHIOIOUN MOKA3HUKU BX1THUX 3MIHHHX
MOJKHA BiJIC)TIIKYBAaTH 3MiHY BUX1JIHOT 3MIiHHOIO, PUCYHOK 3.

Rule Viewer: Car = O x
File Edit View Options
BapricTs = 200 BurpaTa = 10 HagiinicTs = 0.8 Plwexsa = 0.7T85
4 S == =—1
L m— e s e
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8 —— i ————=— =3
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Opened system Car, 48 rules Help | Close |

Pucynok 3 — TectyBanHs po3po06iieHoi Mojeni

[TepeBipka poboTH po3pobIeHOT HEUITKOT MOJIE, TOKa3ao ii aeKBaTHICTb. [ moganpiol
MepeBipKU po3po0IeHOT MOJIETl CUCTEMH MIATPUMKHU MPUUHSATTS pillleHb NPU BUOOPY aBTOMOOUIS
JUTSL KYTIiBIII IPOBOJMIIOCS AOCHTIIKEHHS. SIke BKIII0Yano B cebe MOpiBHIHHS JaHHUX BiJl eKCIIepTa Ta
BiJ1 p03p0o0JIeHOT MOIETI.

Jis oTpuMaHHsS XapaKTepUCTUK aBTOMOOUIIB JOIIBHO MPOBECTH OKpPEME JOCIIJIKEHHS.
Opnak B paMKax JJaHOI poOOTH 3HaUEHHS XapaKTEPUCTUK OYyJIM BCTAHOBJIEH] €KCIIEPTOM CaMOCTIMHO
BIJIMOBIAHO 0 3asBICHUX I[iH, TEXHIYHOTO CTaHy aBTOMOOLIIB, TOCBIAOM 1 1HTYIlI€I0 JTIOAUHU IO
npuiimae pimieHHs. ExcrnepT cnupaBcsi HAa 3HaY€HHS Ha MOTOYHUM MOMEHT BTOPHMHHOTO PHHKY.
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PesynbraTy MOpiBHAHHS 3HAYEHB IJIs TpadiuHOro aHali3y HaBEACHO HA PUCYHKY 4. ' Opu30HTaNbHI
JiHIT BiACIKAIOTh MPOMIDKKH TEPMIB JIJIsI BUX1THOT JIIHTBICTUYHOI 3MIHHOT.
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Pucynok 4 — IlopiBHSHHS BUOOPY aBTOMOOLIS €KCIIEPTOM Ta CUCTEMOIO

Jlnis mepeBipky 3HaU€Hb BUKOPUCTOBYBAJIACh cepeaHs aOCOMOTHA IOMMIIKA, i1 3HAUEHHS He
nepesuiye 0,1 ToOTO MOMuUIKa € HE3HAYHOIO. AHAJI3YIOUU pe3yiIbTaTH, 110 MOKHA MOOAYUTH Ha
rpagiky 4 MokHa 3pOOMTH BUCHOBOK, III0 PO3p0O0JIeHa CUCTEMa MIATPUMKU NIPURHATTS pillleHb MU
KYIIBJI1 aBTOMOOLIS1 CBOIMH PE3YyJIbTYIOUMMH 3HAYEHHSMHU HE BIAXWISIOTHCS B1Jl JAHUX OTPUMAHUX
BiJl €KCHEepTy. 3HAUEHHS MOJIATAIOTh B THX e TepMax BUX1HOI JIHTBICTUYHOI 3MIHHOI, OKPIM JIBOX
pe3yIbTaTiB EKCIEPUMEHTY, TaM 3HAYE€HHS € MMOTpaHnYHUMU. [IpH IIbOMy MOKHA CTBEPKYBATH, IO
OTpUMaHi pe3yJbTaTH € JOCATHEHHSAM IocTaBieHoi MeTu. OTpuMaHi pe3ylbTaTH MiATBEPKYIOTh
aJICKBATHICTh PO3POOJICHOT MaTEMaTUYHOT MOJIETII.

BUCHOBKHA

AKTyanpHICTb 1aHOT pOOOTH MOJISTa€e B TOMY, 10 Cy4acHe CYCIIIbCTBO B paMKax ypOaHizarii
B OLTBIIOCTI BUIAJKIB MEPECYBAETHCS HA 1HAUBIAYaJbHOMY TpaHcmopTi. Tomy BubOip aBTOMOOLIS
nepe. MOKYIKO € aKTyallbHOTO 3a7auelo, OCKUIBKH Hi BC1 JIF0IU € podecioHanaMu B I1iii 00acTi.

Jnst mepeBipku po3poOieHoi HediTKol Mojeni BHOOPY aBTOMOOUIS MpU KyMiBil Oyso
3MojIeI0BaHo 3acobamu Matlab fuzzy, 1m0 103011510 epeBipUTH aAEKBaTHICTH PO3pO0IeHOT MOJIEN]
T1 BU3HAUUTH 3aJI€KHICTh BX1IHUX JIaHUX Ha BUXIHY JIIHTBICTUYHY 3MIHHY.

Po3pobneny cuctemy MIATPUMKH TPUHHATTA pIlIeHb MOXKHAa BHKOPHCTOBYBAaTH SIK
3BUYATHOMY KOPHUCTYyBaudy TMpH BHOOpI aBTOMOOUIS, Tak 1 HAa MalJaHYMKaX, JI€ MPEJCTABISAIOThH
aBTOMOOUTI JUIsl KYMiBJIi, Y pa3i AKIIO MOKYyINElb HE 3HA€ TOYHO SKUU came aBTOMOOLIb BiH Xo4e
npuadatu. Po3poOiiennii miaxin 30UIBIMUTH MPABHIIBHICTE BHOOpPY aBTOMOOUIS Il TOKYIIIIA,
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MOPIBHSHO BiJl CAMOCTIHHOTO BHOOpPY, OCKUIBKA B OCHOBI CHCTEMHM IOJIATAIOTh €KCIIEPTHI 3HAHHS
(axiBis 3 miao0py aBTOMOO1IS.

Cnucox eukopucmanux odcepein:

1. Konupina, A. C. TlobynoBa THIOBOI CHCTEMH NIpaBWJI BUBEIEHHS 3 0a3u 3HaHb
[Enextponnmii pecype] / A. C. Konupina, A. O. Konupina // IlporpaMHi cucTeMu i 009HUCIIOBATIbHI
meroan. — 2021. — Ne 1. — C. 1-9. — Pexxum poctymy: https://nbpublish.com/library_read_article.
php?id=34798

2. Fuzzy logic usage for the data processing in the Internet of Things networks [Electronic
resource] / L.Globa [et al.] // OTkpbIThic CeMaHTHYECKHE TEXHOJOTUH TMPOCKTHPOBAHHUS
UHTEIUIeKTYyalnbHbIX crcteM = Open Semantic Technologies for Intelligent Systems (OSTIS-2018) :
MaTepHalibl MEeXIyHap. HaydHO-TeXH. KOH(. (MuHCck, 15-17 despanst 2018 r.). — Munck, 2018. — C.
287-292. — Mode of access: https://libeldoc.bsuir.by/handle/123456789/30355

3. A method and knowledge base for automated inference of patient problems from
structured data in an electronic medical record / A. Wright [et al.] //Journal of the American Medical
Informatics Association. — 2011. — Vol. 18, N 6. — P. 859-867.

4. Modeling relation paths for representation learning of knowledge bases [Electronic resource]
/[ Y.Lin [et al] [Electronic resource].— Mode of access: https://arxiv.org/pdf/
1506.00379.pdf

5. Sadikoglu, G. Fuzzy Logic Based Modelling of Decision Buying Process [Electronic
resource] / G. Sadikoglu, T. Saner // 13th International Conference on Theory and Application of
Fuzzy Systems and Soft Computing — ICAFS-2018 (Warsaw, August 27-28, 2018Yy.) : conf.
proceedings. — [S.l.], 2018. — P. 185-194. — (Advances in Intelligent Systems and Computing ;
vol. 896). — Mode of access: https://doi.org/10.1007/978-3-030-04164-9 26

6. Yogi, K. Sri An empirical and fuzzy logic approach to product quality and purchase
intention of customers in two wheelers [Electronic resource] / K. Sri Yogi // Pacific Science Review
B: Humanities and Social Sciences.— 2015.— Vol.1, N1.— P. 57-69.— Mode of access:
https://doi.org/10.1016/j.psrb.2016.02.001

7. Banerjee, Anuradha Fuzzy Logic-Based Comparison of Predicted Sales Records of
Competing Products [Electronic resource] / Banerjee, Anuradha // Vision: The Journal of Business
Perspective. First Published January 12, 2021.— Mode of access: https://doi.org/10.1177/
0972262920971473

8. Aryanti, Aryanti The Use of Fuzzy Logic to Predict Business Opportunities by Consumer
Behaviour [Electronic resource] / Aryanti Aryanti, Mekongga Ikhthison // Advanced Science Letter. —
2017.— Vol.23, N11, November.— P. 10932-10934.— Mode of access:
https://doi.org/10.1166/asl.2017.8647

9. Laksa Wibawa Recommendation System Cooperative Stock Goods Orders Using Fuzzy
Tsukamoto [Electronic resource] / Laksa Wibawa, Muhammad Ridwan Satrio, Wayan Sri Ariyani //
International Journal of Engineering and Emerging Technology. — 2018.— Vol. 3, N 2, July-
December. — P. 97-103. — Mode of access: https://ojs.unud.ac.id/index.php/ijeet/article/view/45615

10. Mordeson, J. N. Application of Fuzzy Logic to Social Choice Theory / J. N. Mordeson,
D. S. Malik, T. D. Clark. — New York : Chapman and Hall/CRC, 2015. — 352 p.

11. Gorgulu, Ozkan Use of Fuzzy Logic Based Decision Support Systems in Medicine
[Electronic resource / Gorgulu, Ozkan, Asli Akilli // Studies on Ethno-Medicine. — 2016. — Vol. 10,
N 4. —P. 393-403. — Mode of access: https://doi.org/10.1080/09735070.2016.11905512

12. Tishkina, V. V. Application of Fuzzy Logic in Decision Support System for Analysis of
Condition Enterprises / V. V. Tishkina, A. N. Pylkin, A. V. Kroshilin // 2018 International Russian
Automation Conference (RusAutoCon) (Sochi, September 9-16, 2018 y.) : conf. proceedings. —

269


https://doi.org/10.1007/978-3-030-04164-9_26
https://doi.org/10.1016/j.psrb.2016.02.001
https://doi.org/10.1177/0972262920971473
https://doi.org/10.1177/0972262920971473
https://doi.org/10.1166/asl.2017.8647
https://ojs.unud.ac.id/index.php/ijeet/article/view/45615
https://doi.org/10.1080/09735070.2016.11905512

Hayka Ta BUpOGHHUIITBO

2021 p. Bun. 24
Indopmaniiini Texnosorii

[S.1], 2018.— P. [1-5].— Mode of access: https://ieeexplore.ieee.org/document/8501735/
citations?tabFilter=papers#citations

Jlesuukas T. A., KpuBenko O. B., Kupuuenko A. C.

MOJIEJIMNPOBAHUE CUCTEMBI NOJJEPKKHA NPUHATUE PEILIEHUIA ITPU
MOKYIIKH ABTOMOBWJIS HA OCHOBE HEUETKOM JIOTUKA

B cmamve paccmampusaemcs npobiema 6vi6opa agmomoouns npu NOKynke Ha 6mopuiHom
poinke. Llenvto Oamnoll cmambu sA6IAEMC MOOEIUPOBAHUE CUCTEMbl NOOOEPIHCKU NPUHAMUSL
peuleHutl npu NOKynKe agmomooOuis Ha 0CHo8e Heuemkou jocuxku cpeocmeamu Matlab Fuzzy.

s nocmaenennvix yenei pabomul ObLL NPOBEOCH AHANU3 TUMEPAMYPHBIX UcmouHuxkos. Ha
OCHOB€e NPOBEOEHHO20 AHANU3A ObLIO PEUeHO UCNONb308AMb HEYemKYI0 J02UKY NpU NOCMpPOeHUU
mamemamuyeckou mooenu. IlockonbKy uMeHHO HeuemKasl 102UKa nNo360Jisiem pabomams 6 yClo8UsX
anpuopHol HeonpeodeieHHOCmU, 00YCI08IeHHOU HEMOYHOCMbIO UL HENOJIHOMOU UCXOOHBIX OAHHDIX.
Kpome smozo, svlboop uenosexa 6cecoa necem 6 cebe Hemounocmo. B pabome onpedenenvl 0chosHble
Kpumepuu, eiusiowjue Ha 6bl00p A6MOMOOUNSL NpU NOKYNKe HA BMOPUYHOM DbIHKe, d UMEHHO
CMoumMocms, IKCHIAYAMAYUOHHbBIE pACX00bl 8 OANbHelemM UCNOIb308AHUL U  HAOEHCHOCHID
aemomoduns. s nocmpoeHHOU He4emKolu MamemMamuieckoli Mooenu NpueeoeHo OnUcauue
BXOOHBIX JTUHSBUCMUYUECKUX NEPEMEHHBIX U BbIXOOHOU JUHe8UCmMUYecKoU nepemennou. [locmpoena
baza npasui, KOmopas exkI4aem  cebs couemanue 8Ccex 603MONCHLIX 6APUAHMOB TUHSBUCTIUYECKUX
MEPMUHOB NePEMEHHBIX.

Ipusedenvl uz06pasxiceruss MoOOEIUPOBAHUS CUCTIEMbI NOOOEPIHCKU NPUHAMUSL PeULeHULl NPU
NOKYnKe aemomoounsi u e2o npogepxu. bvino nposedeno ucciredosanue, nokasasuiee, umo
paspabomannas mooeib O0aem pe3yabmam aHALOSUYHLLIL pe3yabmamy 3Kcnepma 6 6blOpaHHOU
npeomemuou obnacmu. Tem camvim ucciedosanue noOmeepicoaem a0eKk8amHoCms paspabomanHou
MOOenU U 803MONCHOCHIb ee OallbHeliule20 UCnonb308anus. Paspabomannas mooens modcem Ovimo
NONE3HA UCNONL306AMb KAK O0ObIYHOMY NOAb308AMEN0 NPU GblOOpe a8MoMOOUNs, MAaxK u Ha
naowaokax, 20e npeocmasisAom asmomoouny 01 NOKYNKU, 8 clyyae eciu NoKynameib He 3Haem
MOYHO, KAKOU UMEHHO a8MOoMOOUNb OH XOuem npuobpecmu.

Knwueevie cnoea: mooenuposanue, Heuemkas J10SUKA, JTUHCBUCUYECKAS NePeMeHHAs,
Matlab Fuzzy. evibop asmomoous.

Levytska T. O., Kryvenko O. V., Kirichenko A. S.

SIMULATION OF A SUPPORT SYSTEM DECISION MAKING WHEN
PURCHASING A CAR BASED ON FUZZY LOGIC

The article considers the problem of choosing a car when buying on the secondary market.
The purpose of this article is to model the decision support system when buying a car based on fuzzy
logic using Matlab Fuzzy.

For the purpose of the work the analysis of literary sources was carried out. Decision-making
is one of the important stages for any purposeful human activity. There are many approaches to
developing decision support systems, using different approaches: correlation and regression
analysis, scenario methods, game theory, fuzzy logic and more. Decision-making in problem
information systems and management systems is carried out in conditions of a priori uncertainty due
to inaccuracy or incompleteness of the source data, stochastic nature of external influences, lack of
adequate mathematical model, vague goal, human factor and more. Based on the analysis, it was
decided to use fuzzy logic in building a mathematical model. Because fuzzy logic allows you to work
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in conditions of a priori uncertainty due to inaccuracy or incompleteness of the original data. In
addition, a person's choice is always inaccurate. The paper identifies the main criteria influencing
the choice of car when buying on the secondary market, namely, cost, operating costs in future use
and reliability of the car. For the constructed fuzzy mathematical model, a description of the input
linguistic variables and the output linguistic variable is given. The base of rules which includes a
combination of all possible variants of terms of linguistic variables is constructed.

The image of modeling the decision support system when buying a car and its verification is
given. A study was conducted which showed that the developed model gives a result similar to the
result of an expert in the chosen subject area. Thus, the study confirms the adequacy of the developed
model and the possibility of its further use. The developed model can be useful to use both for the
average user when choosing a car, and on the sites where cars are presented for purchase, if the
buyer does not know exactly which car he wants to buy.

Keywords: modeling, fuzzy logic, linguistic variable, Matlab Fuzzy. car choice.
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