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HaBeneHno orisii cydacHUX HaIpsIMKIiB pO3pPOOKH
Ta BUKOPHCTaHHS €KCIIEPTHUX cucTeM. OOIpyHTOBAaHO
JMOLUUTBHICTh ~ 3aly4CHHS  CKCIICEPTHUX  CHCTEM
HEYITKOTO THITy J0 BHPINICHHS CKOHOMIYHHX 3aay
pi3HOTO crpsiMyBaHHS. [IpeAcTaBICHO MOMIHUBOCTI
BIIPOBA/XKCHHS POCIHCHKOMOBHOTO KJIOHY €KCIEPTHOL
obononkn FuzzyCLIPS B mpakTHKy €KOHOMIYHHX
IOCIHIIKEHB.
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uccne008aHul.

[IpuBenen 0030p COBPEMEHHBIX HalpaBICHUH
pa3paboTKM M HCIHOJIBb30BaHUS JKCIEPTHBIX CHCTEM.
O6ocHoBaHa 1es1eco00pa3HoOCTh IIPUBJICUEHUS
9KCIEPTHBIX CHUCTEM HEYETKOTO THUNAa K PELICHHIO
9KOHOMHMYECKHMX 3a/lad pPa3jIMYHOrO HAaIlpaBJICHUS.

IpencraBneHs! BO3MOXHOCTH BHEJPEHUS
PYCCKOSI3BIYHOTO ~ KJIOHA  JKCIIEPTHOW  00O0JOUYKH
FuzzyCLIPS B MPaKTUKY SKOHOMHYECKUX
UCCIIETOBaHH.

Knouesvie  cnosa:  JKCIepTHas — CHCTEMa,

HCUYCTKOCTB, (byHKHI/IH MPUHAJICIKHOCTU

Sokolovskaya Z.N. Use of fuzzy expert systems in
practice of modern economic researches.

Review of modern directions in development and
use of expert systems is given. Expediency of fuzzy
expert systems in solving economic objectives of
various directions is grounded. Possibilities of
application of the Russian language clone of
FuzzyCLIPS expert shell to the practice of economic
researches are given.
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epenoBuie (YHKIIOHYBaHHS CY9aCHUX

€KOHOMIYHHX 00 €KTiB BiAPI3HIETHCS BUCO-

KAM piBHEM HEBHM3HAYEHOCTi, HecTaOlIb-
HocTi. ToMy OyIb-siKi JOCHIJDKEHHS iX JISUTBHOCTI
NOB’sI3aHi 3 BHpILIEHHSIM BEJIHMKOI KUIBKOCTI ciabo
CTPYKTYpOBaHUX ab0 HECTPYKTYpOBaHUX 3a1ad, 1110, B
CBOIO 4epry, Iorpedye 3alyyeHHs CIELiaJbHOrO
MareMaTMyHOro  amapary. IloTpeOu  MpakTHKH
MIPHU3BENH JI0 MIBUAKOTO PO3BUTKY Y OCTaHHI MiBTOpa-
JIBa JIECATWITTA I1HTENEKTYaIbHUX iH(OpMAIIHHIX
TexHoJorii — ekcriepTHHX cucteM (EC).

IIpobnemam po3poOkm Ta peanizamii amapary
eKCIIEPTHUX CHCTEM IIPUCBAYEHO Oarato Impaib
BITYM3HSHUX Ta 3apyODKHMX (axiBLiB B raiy3i MITy4-
Horo iHTenekTy [1-7]. OmHaK i ChOTOJHI BUKOPUC-
tanHs EC B 00J7acTi €KOHOMIKH JyXe OOMEKeHe: 3a
nmaauMu [8] — mpubnusao 11%.

Bopnowac QaxiBusMH  BiA3HA4alOThCS 3HAYHI
MOTEHIIHI BUTOMU BijJ ekcruryaTamii amapaty EC y
PI3HHX EKOHOMIYHHMX Tally3sfX — OCOOJMBO TMPaBUIIO-
OpPIEHTOBAHHUX CUCTEM, IIPUCTOCOBAHUX JIO BHPIIIICHHS
MpoOJIeM CTPATETIYHOTO PO3BUTKY OO ’€KTIB Pi3HOTO

CIIPSIMYBaHHSI.

3a nmanumu [8, 9], HaWOiIbIIe BIPOBAKEHHS
CKCIICPTHUX CHUCTEM CIOCTCPITaeThbCs Yy TaKUX
ramy3sx, sK:

— Topru Ha $poH0BII OipKi.

— ABTOMAaTHYHE «PO3YyMIiHHS» HOBHH.

— Kpeautuwmii ananis.

— VYrpaBniHHS pU3UKaAMHU.

— CrBopeHHs mopThemiB KPEAUTIB 1 iIHBECTHUITIH.

— Orinka peTHHTY OaHKiB, aBTOMATH3AIIis ayIUTY.
— IIporHo3yBaHHs 3MiH Ha ()iHAHCOBOMY PHHKY.

3 TOuKH 30py PiBHIB yNpaBIliHHS, HAKMEHII OXOTI-
JIEHUM € MikpopiBeHb. OIHI€I0 3 TPHYUH € CKIal-
HICTB arapaty Ta BiJIOBIIHO — HOTO TOpOXKHEYa.

CroromHi y CBITI ICHYIOTh [Ba HAalPSIMKH
BUKOPDHCTAaHHs amapary, 1 3TiJHO 3 [UM TIiepea
KOpHCTYBayaMH I10CTA€ HACTYIIHA aJIbTEPHATHBA, Bij
BIAJOT0 BHPIIICHHS SKOI B 3HAYHIM Mipl 3aJIe)KUTh
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3arajJbHa €(QEeKTUBHICTh Ta BapTICTh TMPOBEIACHHUX
€KOHOMIYHHUX JOCIIKEHD:

— 3aJyueHHs] TOTOBHUX EKCIIEPTHUX CHUCTEM.

— 3amydeHHs 10 pOOOTH OOOJOHOK EKCIEePTHUX

CHCTEM 1 TIOCTYNOBE JOBEICHHA iX [0
noBHoniHHUX EC.
O6ononkn EC — mporpamHuil TpOIYKT, SIKHH

BOJIOZiE€ 3aco0aMU TIPENCTABIEHHS 3HAHb IOJO
KOHKPETHHUX NPEAMETHHUX raiy3eil. 3ajada KOpPHUCTY-
Bayda NpH IIbOMY — He y Ge31ocepeTHbOMY IIpOrpamy-
BaHHI, a y (opmajizanii Ta BBOAI 3HaHb CTOCOBHO
JOCITIKYBAaHUX IPOOIIEM.

B octaHHI poku y 3B’SI3Ky 3 PO3BUTKOM iH(MOP-
MAaIIfHUX TEXHOJOTIH MOMJIWBOCTI JOCHIIIHUKIB IIE
OimpI po3muproroThes 3apasaku nosisi CAKE-incTpy-
menTapiro (Computer Aided Knowledge Engineering)
— 3ac00iB, OpPIEHTOBAaHMX HA MIATPUMKY iHXKEeHepil
3HaHb [§].

3a npuitaaroro kiacudikaniero ([8], [9]), mo HuEX
HAJIC)KATh:

1) Kowmepmiitni (ACQUIRE, Easy Reasoner,
ECLIPSE, EXSYS Professional, SIMER-+MIR,
CAKE v2.0) Ta BiIbHO PO3HOBCIOKYBaHI 000JIOHKH
(ES, WindExS, BABYLON, MIKE, RT-EXPERT,
OPS5, SOAR, CLIPS, DYNACLIPS, wxCLIPS,
FuzzyCLIPS).

2) IHCTpyMEHTaNbHI TaKeTH I CTBOPEHHS
exceptHux cucrteM (ART, KEE, Knowledge Craft,
G2, AT-TEXHOJIOI'A) — moTyxHi 6araTodyHKITiO-
HAIlbHI Ta BOJTHOYAC JJOCTATHHO JIOPOTi CUCTEMHU.

OpHak, TONOBHAMHU MpoOJIeMaMH Ha MUIAXY
pO3pOOKH Ta BUKOPUCTAHHS amapaTy eKCICPTHHX
CHUCTEM  3ICTAlOThCS  HEOOXITHICTH  aJICKBATHOTO
BitoOpaxennss B EC 3HaHp (haxiBIiB-eKCHepTiB
pizHOrOo mpodinto, 3abe3neueHHs OOIPYHTYBaHHS Ta
MOSICHEHb BUCHOBKIB 1 pekoMeHpariii EC B mporeci
ix (hyHKIIOHYBaHHS, HaJaHHSI MOXJIMBOCTI MPUAOaH-
HS HOBHX 3HaHb, ajanTallii amapaTy 0 3MiH YMOB
TOCTIOAAPIOBAHHS 00’ €KTIB JOCIiHKEHHS T. 1.

3TiHO 3 OKPECIIEHUMH TPOOJIeMaMy METOIO CTaTTi
€ PO3KPUTTS MPHKIAJIHUX ACIEKTIB BHUKOPHCTAHHS
KJIOHY OJHi€i 3 HAHMOTY>KHIMINX Cy4acHUX OOOJIOHOK
«HeuiTkoro tumy» — FuzziClips — B pilleHHI €KOHO-
MIYHHX 3a/1a4.

FuzzyCLIPS — posmmpennss CLIPS-o6omoHkH
ekcrieptHoi cuctemu [10, 11]. Po3poOHrk npoaykry —
I'pyna Tucturyrty IHdopMamiiHUX  TEXHOJOTIH
Hamnionansroi Pagu docnimkenns Kanamu [12, 13].

Buxopucranas obomonkun EC HewiTkoro Ty
pPO3TIITHEMO Ha TIPUKIAAl €KCIEPTHOI KOHCYIbTAIlil
«[IporHo3Ha OIliHKA 1HBECTHUIIIHHOI MPUBAOIUBOCTI

i ATPUEMCTBAY.
Koncynbraris peasizoBana Ha 06a3i po3po0iieHOTO
pociiicckomoBHoro  kiony  FuzzyCLIPS  [14].

[ToGynoBano 3pyuHHii pociiicbkoMOBHHH iHTepdeiic
KOpHCTYyBaya, 10po0JieHa METa KOMIOHEHTa CUCTEMH.
3anpornoHOBaHO  CKiaj  0a3d  3HAHb  CTOCOBHO
JOCITIHKYBaHOT MPOOIeMH.

FuzzyCLIPS — o00o0i0OHKa €KCHEepTHOI CHCTEMH,
3aCHOBaHAa Ha IIpaBWJIaX, BUKOPUCTOBYETHCS IS
MIPECTaBJICHHS 1 YIPaBIiHHSA HEYITKUMH (DakTamH i

npaBwiaMd. Ha momatok 1o  (QYHKIIOHATBHUX
moxmBocteit  CLIPS, FuzzyCLIPS w™oxe wmatn
crpaBy 3 TOYHHMH, HEUITKHMH 1 00'eTHaHUMH
(3MimaHUMK) MipKyBaHHAMH. J[03BOJIEHI HEUITKi i
HOpPMAalbHI €JIEMEHTH, IO MOXYTh OYTH BUTBHO
3MillIaHi B TpaBWiax i (pakTax eKCIEPTHOI CHCTEMHU.
CucremMa BUKOPHCTOBYE JIBi OCHOBHI HETOUHI KOHIIEH-
il — HEUITKICTh 1 HeBU3HaueHIiCcTh. lle 3abe3meuye
poboue cepenoBumie IS PO3POOKH  HEYITKHX
NPUKIIATHUX TPOTPaM.

[To3uTHBaMu cUCTEMH € HACTYITHI:

1) Cucrema B OBHIH Mipi J03BOJIsIE BpaxyBaTH
HEYITKICTh BXiTHUX 3MIHHHX, TOOTO MEpBUHHUX (ak-
TiB, IO BIUTMBAIOTH Ha KIiHIIEBI pe3yJbTaTH pi3HOMAa-
HITHUX TOCTIOJApChKUX CHTyalliil. B mMexax cuctemu
MOJKJIMBO BH3HAYaTH (DYHKINI MPHHAIEKHOCTI 3aiis-
HUX HEYITKUX 3MIHHHX, TOOTO BHM3HAYaTH HEYITKI
MHOXKMHA B MeXaxX YHIBepCaJbHUX MHOXHH
Bu3Ha4YeHHS (akTopiB (pakTi). [lo mporo x, 4ucio
TAKAX HEYITKUX 3MIHHHX HeoOMexeHe. DyHKil
NPUHAIEKHOCTI MOXYTh OyTH (PaKTHYHO OyIb-SKOTO
TUIY: KOPUCTYBauy HANAIOTHCS JOCTATHHO IIMPOKI
MOXIIMBOCTI 3aBJaHHSI KOHKpeTHUX (yHKuii. [Topsin
3 HEUYITKUMH B CHCTEMi MOMIJIHBHM € KOMIUICKCHE
BUKOPHUCTAHHS YiTKWX 3MIHHUX (SKi HE MOTPeOYyIOThH
3aBIaHHS (QYHKI] MPUHAIEKHOCTI Ta MOXYTH OYyTH
«3anafi 9iTko»). TakuM YUHOM, KOMIUIEKC (aKTOpiB
(dakriB), mo ckiaamae 06a3y 3HAaHb, MaKCHMAaJLHO
BimoOpakae peaqbHe CTAHOBHINE OyIb-IKOTO 00’ €KTY
3 TOYKH 30py BIUIMBY Ha HOTO MAisUTBHICTH (pakTopiB
pi3HOI pupoan.

2) HampukiHmi KoHCynbTamii 3  CHCTEMOIO
KOpPHCTYBa4 OTPUMY€ Pi3HOIIAHOBI pe3ynbratu. [lo-
nepiue, 1€ — HEeYiTKMH pe3yibrar, TOOTO JMHaMika
MOXIIMBOTO PO3BUTKY TOTO 4HM iHIIOro mpouecy. Ilo-
JIpyre, 1€ YiTKUH pe3ysbTaT, OTPUMAaHWHA B XOIi
TpaHchopMamii HEUITKOi pe3yabTaTHOI JWHAMIKH,
SKUH KOHIEHTPYE yBary JOCTiTHWKA Ha HaHOUTbII
BipOTigHINi 00JacTi 3HAXO/PKEHHS MaHOyTHBOTO
pe3ynbTary.

3) OcCHOBHI eKCIUTyaTalliifHi BIACTUBOCTI CHCTE-
MU — NOPTATUBHICTh, PO3LIMPIOBAHICTH, TOTYXHICTb.

4) Cucrema BIIpPI3HAETBCS APYXKHIM iHTEpQen-
coM 3 KopucryBadyeM. CHUIKyBaHHS 3J1HCHIOETHCS Ha
OoOMeXeHINl mpUpomHili MOBI 3 BHKOPHCTaHHSIM
OaraTo-BiKOHHOTO iHTEepQeiicy.

5) Cucrema He mnoTpedye Big KOpHCTyBada
SKUX-HEOYIb CIemialbHUX 3HaHb (KpiM 3HAHHS
npenMeTHoi o0macTti), Jierka B OCBO€HHI. [Hakie,
HaBEJCHUI arapar opieHTOBaHWI Ha HempodecioHa-
JB.

6) Cucrema BOJOJi€ THYYKOIO BOYIOBaHOIO
MeTa-KoMIoHeHToro. lle mykxe BaximBO B Xoni
C€KOHOMIYHUX JOCHI/DKeHb, TOMY IO CHCTEMa
MOSICHIOE MEXaHI3M CBOiX MIPKYBaHb 1 Ti BUCHOBKH,
JI0 SIKMX BOHA JiHIIUIa B HpOLECi aHai3y ONMMUCAaHOL
KopucTyBaueM cutyaii. [Ipu npomy y KopucTtyBaua €
MOJKJIMBICTh 3a/1aBaTH HEYiTKI MUTAHHS.

IIpomiec JOTiYHOTO BUBOIY B CHUCTEMi MICTUTH 4
eTanu:

— Fuzzification;
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— Inference;
— Composition;
— Defuzzification.

Ha erami Fuzzification peanizyeTbess Tporec
MiATOTOBKY 3aj1adi 0 pillieHHs il MeToIaMy HEediTKO1
noriku. KoprctyBad BU3HAUYa€e CKJIaj] BXiTHUX (HaKTiB
(daxTopiB), M0 MOBUHHI HAAXOTUTH IO 0a3u 3HAHB
cucteMu. BiTHOCHO KOXKHOTO ()aKTy BCTAHOBIIOIOThH-
cs Horo Tum (4iTkuii abo HewiTKui), HaHMEeHYBaHHS
Ta MOXITUBI 3HAYCHHSI.

Jnst HewiTknMX (PakTiB BU3HAYAIOTHCSA (QYHKITT
MPUHANISKHOCTI (I 9iTKuX (DaKTiB 1e POOUTH HE
Tpeba) — cTaHgapTHOTO THITY (TpUKYTHA, S, Pi, Z) abo
moOymoBaHi KOpHCTyBadyeM. 3alaloThCs IMOTOYHI
3HAYCHHS HABEJACHHWX 3MIHHUX Ta CTYIEHI JOCTOBip-
HOCTI TOCWJIOK KOHKPETHUX TMPOAYKIIMHUX TPaBWI 3
0a3u 3HaHb.

®parMeHT 0a3u 3HAHB 32 O00paHOK MHPOOIEMOIO
HaBeZIeHO y Taduumi 1.

Tabmuus 1. dparment ckiany 6a3u 3HaHb 010Ky «IIporHo3Ha OLiHKa IHBECTULIHHOT IPUBAOIMBOCTI

T ITPHEMCTBAY.
o Tun . . MOITUBI 3HAYCHHS
HaiimenyBanus dbaxropa HaI/IMeHyBaHI:IH ¢akTopis /
Ne KOMIUIEKCY S Abpesiatypu . -
(hakTopis (ql.TKHH‘{ (pOCiHiChKOIO / aHTIICHKOTO) Pociiiceroro AHIIIHCEKOI0
HEYITKHI)
1 HEYITKHIA Or1eHKa cTpaTeruu Pocra, growth,
NpeNpUsITUs Ha OTrPaHUYEHHOTO POCTA, limited growth,
MIEpPCIICKTUBY / COKpaILleHHs shortening
Ouenka_ctparerun / f1
2 HEYITKUI PerpocniexTuBHas oneHKa CoOTBeTCTBOBANU
CTENEHH COOTBETCTBUS (BBICOKAs CTEIIEHB high,
3aranbHi MHBECTULMIT NPEATIPUATHS COOTBETCTBUS), average,
XapaKTePUCTUKU ero mesisaMm / YaCTUYHO low
MATPUEMCTBA cOoOTB._HHBecT 1emsiM / 2 COOTBETCTBOBAIH,
HE COOTBETCTBOBAIN
3 YITKHN Crenenb rocynapctBenHoii | Jla (mommepikka ecTh), HET Yes,
MIOJI/IeP>KKU MHBECTULIUIT B no
npennpustae /
T'oc._nopnepixka / {3
HEYITKHIA OO1ias oleHKa OnTuMuCcTHIECKAS, Optimistic,
TIpomixumit XapaKTEePUCTUK MPEAIPUSITUSL MIECCUMUCTHIECKas, Pessimistic,
(axrop criep KaHHas average
Ounenka_ xapakrT. / tkl
4 HEYITKHH [Tporuo3Hast oLeHka Pocr, Growth,
U3MEHEHUS MajeHue, shortening,
MPOU3BOJCTBEHHOTO cTabuieH (HaxoauTcs B stable
MOTEHLHAIa TPEAIPHATHS / JIOIyCTUMBIX TIpezesiax)
OmneHka_IIpOM3B. IOTEHI]
/ f4
5 HEYITKHIA OrneHKa TCHICHIIHN Pocr, nmagenue, crabMILHEBIIT Growth,
PBIHOYHOTO CIpOca Ha YpPOBEHb (HAXOJHUTCS B shortening,
HPOAYKIMIO NPEINPUITHS / JIOIyCTUMBIX IIpezesiax) stable
Tennenuuu poiaka / f5
6 HEYITKUI ®duHaHCOBBIC OnTUMHCTHYECKHE, Optimistic,
. MePCIICKTUBEI MIECCUMUCTHIECKHE pessimistic
3aranbHi
®un. nepcrnextussl / 6
BUPOOHUYO- ——
7 (isascosi YITKUH Cnoco6HochL K Ja (Hpe[[vnpmme CrIocoOHO Yes,
XAPAKTEPHCTHIH PHMCKOBAaHHBIM JICHCTBHSAM B HOMTH Ha PUCK), no
HPOM3BO/ICTBEHHO- HeT
¢dunancoBoii chepe /
Puck_peiictBus / f7
8 HediTkuil | BimsiHue ydera sKU3HEHHOTO Bmuster 3naunrensHo, High,
IUKJIA BBIITYyCKaeMoit Brmsier He3HAaUUTEBHO Average,
IIPOAYKLMU HA IPUHATUE (cpenme), Low,
HWHBECTUIIMOHHBIX HE yYHUTHIBACTCS Below the
pereHuit / MEeHe/KepaMH IPETPUATHS average
KuzH. 1wk _npoxa_wuus/ 8 (Hu3KMii YpOBEHD),
BJIMSIHUE QaHATU3UPYETCS
3MM30AUYECKH (YPOBEHD
HUXKE CPEITHET0)
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[pomomxkenne Tabmuibr 1

HEYiTKHit OO01as oleHkKa OnTumucTHYECKas, Optimistic,
. . HPOM3BO/ICTBEHHO- MECCHMUCTHYECKas, Pessimistic,
IIpomixuuii o
(axrop (GHUHAHCOBOI AEATENBHOCTH cliepyKaHHas average
TIpeanpusTusy/
onenka npouss_¢uH. / k2
9 YITKUH Bpemennas xapakTepucTuka Jonrocpounsie, Long,
WHBECTULIUH, CpeaHecpoyHble, medium
OCYILECTBIIAEMBIX KPaTKOCPOYHBIE Short,
npeanpUsITHeM /
Bpewm. xapakrepuctuka HMHBE
cr./f9
10 YITKHN CroumocrHas «MoIIHbIe» WHBECTUIIHH (C Big,
XapaKTEepUCTHKA UHBECTULIUI BBEICOKOM cTaBKoOit %), Medium,
IpenpusTus / cpenHue, low
XapakTepucTHKa_CTOMM. WHB HebobIIne
ecr / f10
11 HEYiTKuit Vcpennennast oLeHka CrabuipHo cOanaHcupoBaH, Good,
CTETICHH He Bcerza cOaJaHCUpOBaH, Medium,
cOaaHCHPOBAHHOCTH KpaliHe HecOaJlaHCHPOBaH bed
HHBECTHUIIMOHHOTO HOPT(hes
IpepuaTus /
COanaHc._MHBECT.
XapakTepUCTHKH - -
IHBECTHIIIHHOT — nopren, / 11
12 TisBHOCT] HediTKui | XapakTepucTHka mporiecca CBoeBpeMeHHOE Good,
. JIe3MHBECTHPOBAHHS CPEIICTB JIE3MHBECTHPOBAHHE, Medium,
minpreMcTBa
W3 CTapeIONINX BHIOB HecBoeBpemennoe bed,
TIPOM3BOJICTBA / (co 3HAUUTEIBLHBIM Very bed
XapakTepucTHKa_ JIe3MHBECT. OII03/IaHUEM),
/12 HesznauurtensHoe onosnanue
JIe3NHBECTUPOBAHYS,
HPOLIECC HE yNpaBIsieTcs
13 YiTKHUi XapaxkTepucTHKa PenrabenbHOCTD BBILLIE, Growth,
COOTHOIICHUS peHTa0eNBEHOCTh HIKE, HA | shortening, stable
peHTabeIbHOCTH HHBECTHIIHI TOM K€ YPOBHE
1 TEMII0B HHQIISIINY /
CoortH. peHt. uHI. / 13
14 HEYiTKuit CrerneHp NpeaBrUACHHs Beicokas, High,
HPEINPUATHEM PEaKIIUK JIOITyCTUMAs, Average,
KOHKYPEHTOB Ha OTCYTCTBYET (peaKuus Low
UHBECTULIHOHHBIC IPOEKTHI / BCEra HEOXKHUAaHHAs)
IIpornos_peakuuu
KOHKYp. / f14
HEYITKHIA OO11as oleHKa OnTuMuCTHYECKAS, Optimistic,
[MpomixHwuit HHBECTHLIHOHHOMN [IECCUMMCTHYECKAs, Pessimistic,
¢axrop NeITeNBbHOCTH TPEANPUITHS/ criep KaHHast average
Ouenka_uusect gesr. / k3
Heuitkuii ITporuo3Hast oLeHkKa OnruMHuCcTHYECKAS, Optimistic,
MHBECTHIIHOHHOM MIECCUMHUCTHYECKAS, Pessimistic,
Kinuesnii MPUBJICKATEILHOCTH cliepiKaHHast average
BHCHOBOK TP IIPUSITHUS
/OneHKa_IPUBIIEKATEIBHOCTD
/FK
Hanpuknan, mms TOpOTHO3HOI OWIHKH — 3MiHH (deftemplate f4
BUPOOHMYOTO TOTeHIiany mianpueMcTa (¢axr f4) 0 ( ! (growth (S 0.3 0.5) )
BUKODUCTaHi  BOyHOBaHi B  cucTeMy  (YHKILi ( stope (PI_ 0.8  0.5) )
npuHanexHocti S, PI, Z (puc. 1: po3miTtka oceii X Ta ( shortening (z 0.6 0.9))))

Y —Big 0 mo 1):
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Puc. 1. @yHKIIIT npuHAIEKHOCTI TepMiB 3Ha4YeHD (PakTy «IIporHO3HA OIiHKA 3MiHU BUPOOHHUYOTO IMOTEHITIATY
mignpuemcTBay (f4)

Jlnst Bu3HaueHHs1 HewiTkoro Qakty f6 (dpimancosi
MepCIeKTHBH) Oyiila BUKOPHUCTaHA TPUKYTHA (PYHKIIisSI
MIPUHAIISKHOCTI — puc. 2 (po3miTKa ocelr X Ta Y — Bif
0 nmo 1):

(deftemplate £f6

0 1
( ( pessimistic (0 0) (.2 1) (.4 0) )
( optimistic (.6 0) (.8 1) (1 0))))

Puc. 2. ®dynkuii npuHane:KHOCTI TepMiB 3HaueHb (pakty «PiHaHcoBi nepcnexTuBny (f6)

KopuctyBau 3a nomnomororo cuctemMu Gopmye
npaBwia B POCIHCHKOMOBHOMY BUIVIsLII. Ane B 06asi
3HaHb BOHU BU3HAYAIOTHCS y NPUHHATOMY (hopMaTi.

Y dopmari kopucryBaua

ECJIN
(xy = 0.8) // koeghiyicum oocmosipnocmi npasuna
Omnenka_ctparernu = pocra U
CoOTB. MHBECT IIENISIM = COOTBETCTBOBamM U
Toc._nmopnepxka = na
TO
O1cHKa XapaKTePUCTHK = OITUMHUCTAYCCKAS
(xy=0.9) /I koegpiyienm docmogiprocmi
BUCHOBKY NpaguLd

Ha erami Inference peanmizyeTbcs Tpolec
JIOTIYHOTO BHBOJY, 3a SKHM OOYHCIIOIOTHCS 1
CTaBIATHCS Yy BIATOBIAHICTH 3aKIIOYHIA YaCTHHI
KOKHOTO TIpaBWJIa CTyIMEHi ix pocToBipHOCTi. JIist
OO  BHUKOPHCTOBYIOTHCS  CICIalibHI  METOAM
JIOTIYHOTO BUBOITY.

3aBIsKMA TOMY, IO HA MOIEPEAHBOMY €Talll BiKE
BH3HAYEHI BCl HEYITKI MHOXHHH JUIS KOXHOI 3
KIiHIICBUX 3MiHHUX, Ha ertami Composition BOHH
KOMOIHYIOTBECS ~ pa3oM Ui BHU3HAYCHHS  €IWHOL
HEYITKOIT MHOXHHH i1 pe3yiapTaTy. Haibimbin
PO3MOBCIOKEHUMH MeToJAaMu kKommosuiii € MAX-
MIN ta SUM-PRODUCT [12, 13].

Ha 3axmounomy «kpomi — Defuzzification —
OTpUMaHUN HEUITKUU pe3ybTaT MEPETBOPIOETHCS B

[Tpukian npaBuiIa-mpoIyKIii :

Y dopmarti FuzzyClips

(defrule rl
(declare (CF 0.8))

(f1 growth)
(f2 high)
(£3 yes)
(assert (fkl optimistic) CF 0.9))

qiTke 3HaYeHHs. Hail0inpi momupeHnMH METOIaMH €
CENTROID (COG) i MAXIMUM (MOM).

Eramn Inference, Composition, Defuzzification B
MeXaX  CHCTEeMH  IIOBHICTIO  aBTOMAaTH30BaHi.
KopucryBauy Tpeba Tigbku o00patu KOHKPETHY
CTpATETil0 JIOTIYHOTO BHBOAY 3 TEpeNiKy, MIo
MPOTIOHYETHCS.

3HaueHHs  BXigHux  (QakriB  (dakropiB) i3
BIINOBITHUMHU KOeillieHTaMH JOBipH (3TigHO 3
PCATBLHOI0 CUTYaIli€lo, IO CKJalacs Ha 00 €KTax
JOCITIPKEHHST) (OPMYIOTBCS Ha OCHOBI ONUTYBaHHS
KopucTyBada. ®parMeHT eKCHepTHOI KOHCYIbTAIii
KOpUCTyBaya 3 CHCTEMOI0 BUIIISAAA€ TAKHMM YHHOM
(BimmoBimi KOpHCTyBada MiAKpECIeHO, HABOAATHCS B
OpHUTiHAI — POCIHCHKOIO):
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1) Omnpenenure CTpaTeruio
TPEAIPUATHS Ha MePCIEKTHBY:
OTPaHUYEHHOTO pocTa, cokpamieHus (ky=0.85).

2) TIlpuBemuTe  PETPOCHEKTUBHYIO  OIEHKY
CTETIEHN COOTBETCTBHS WHBECTUIINH MPEIIPUATHS €r0
[EeNsM:  COOTBETCTBOBAIM  (BBICOKash  CTETCHb
COOTBETCTBUS), YACTHYHO COOTBETCTBOBAIM, HE
cootBercTBOBaIU (Ky=0.75).

3) KakoBa CTEIEHb rocyJ1apCTBEHHOM
MOJUICP)KKA HWHBECTUIUI B mpeanpustue? @ Ja
(monmeprkka ecTb), HeT (Ky=1).

4) KakoBa mnporHo3Hasi OIEHKAa HW3MEHEHUs
MIPOM3BOJICTBEHHOTO TIOTCHIHANA TPEAIPUITHS?
poct, majienne, crabuieH (HaXOAUTCS B JOMYCTUMBIX
npenenax) (ky=0.70).

5) KakoBa oOIleHKa TEHICHIHMA PBHIHOYHOTO
cIpoca Ha TPOAYKIHIO MPEIIPUSTHS? pocr,

pa3BUTHA
pocra,

nmajicHue, CTaOWIBHBIA YpOBEHb (HAXOOUTCS B
JOITyCTUMBIX Tipenenax) (ky=0.75).

6) KakoBs (huHAHCOBBIC TIEPCTICKTUBBI
npeanpusTus? : ONITHMHUCTHYECKHE,
neccumuctraeckne (ky=0.8)

CTOCOBHO  KIiHIIEBOTO pe3yJbTaTy eKCIepTHa

cHUCTeMa HaJa€ KOPUCTyBady HEUITKYy Ta WYiTKy
ouinku. ToOro, crocoBHO ¢axry «IIpornosna orinka

IHBECTULIIHHOT MPUBAOIUBOCTI i AIPUEMCTBAY
BU3HAYAETbCS WOro (yHKLiS NpPUHAIEKHOCTI 1
BIINOBITHE 4YiTKe 3Ha4YeHHA. He po3rismaroun

pETENbHO TEOopilo aHallizy KiHIEBUX pe3yJIbTarTiB,
HaBeIeMO IIPHUKIA] MOXIHMBOrO (opMaTy BHCHOBKY
CHCTEMH.

B pesympraTti BrpoBamkenHs EC Ha omHOMY 3
TiATpHeMCTB Oyl OTPUMAaHI HACTYIHI pe3yJIbTaTH

(puc. 3):

~PesyneTHpytwme dakTel

HaureHoEaHKe dakTa

|EF |Defu22 |;|

P DueHka_npuBnesaTensHOCTE

0.2 4

Puc. 3. Pe3ynpraTn eKciepTHOI KOHCYIBTAIIii CTOCOBHO OIIIHKH iHBECTHIIHHOI MPUBAOINBOCTI HiAIPUEMCTBA
(Bun QyHKIIT MPUHAIEKHOCTI )

Sk cBiguaTh OTpUMaHi pe3yabTaTH, MOCIHIIKyBaHEe
MiATPHEMCTBO MOXKHA BiTHECTH JI0 KJIacy 1HBECTHIIiii-
HO MPHUBAOIUBHUX 3 JOCTATHHO BUCOKUM KOS(DilliEHTOM
BIEBHCHOCTI. [liAMPHEMCTBO 3HAXOAMTHCS B CTadii
nigiioMy cBo€i iHBeCTHLINHOI NMpHUBaOIMBOCTI, PO
IO CBIIYUTH 0OJNACTh 3HAXO/KCHHS YiTKOTO 3HAYCHHS
— 0.324 (xoedinient pueBHeHOCTI — 0.8). 3aranpHuit
BUTVISA (QYHKITIT IPUHAICKHOCTI CBIAYHTH, MO TCIIS
TPUBAIHMX CTAIiil IMBHIKOTO MiIHOMY Ta CTaOLIBHOC-
Ti, IHBECTHUIIfHA MPUBAOIUBICTE MOXE JEIIO0 3HU3U-
THCSI, ajie TIOTIM IIpoIlec OLIBII MOBITBEHO CTabLmi3y-
€TBCSL.

Takum yrHOM, IHBECTHUIIIHHI TEPCIIEKTUBY JI0CIi/I-
JKYBAHOTO IANPUEMCTBA JTOCHTh ONTHMICTHYHI. Ane
oMy Tpeba OUIBII 30CepEaUTUCS HA HEHONIKaX, SKi
MOXYTh CHPUYMHUTH II€ OUIBII CYTTEBUI peabHUMA

criag iHBECTHUIIHHOI TpHWBAOIMBOCTI, YUM TOH, Ha
SIKWH BKa3ye eKCIepTHa CUCTEMA.

BucHoBku Ta mepcnektuBu. IIpencraBieHa
000JIOHKa EKCIIEPTHOT CUCTEMH € JJOCTaTHHO 3PYYHHM
3ac000M Il BUKOPUCTAHHS B XOII IPOBEICHHS
€KOHOMIYHHX JIOCHI/DKEHb PI3HOTO CHPSIMYBaHHS.
HanpsmMxamu i HOAanbIIOr0  yAOCKOHAJIEHHS €
PO3BUTOK CTPYKTYpH Ta CKIaxy 6a3u 3HaHb, METAKOM-
MMOHEHTH; po3poOKa 3aco0iB TOCTEKCIEPTHOTO aHa-
Ji3y.

®opMmyBaHHS PO3BHHYTOI 010JIIOTEKN MPELeICHTIB
CIIPUATHME ITBHINEHHIO PIiBHA OOTPYHTOBAHOCTI
pexomennanii EC xopucryBauy, TOOTO IiJIBUILIEHHIO
piBHS e(EeKTHBHOCTI EKCIIEPTHHX KOHCYNbTaIlill B
npoueci NMPUHHATTS PI3SHOMAHITHUX YHPaBIiHCHKUX
pilIeHs.
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