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05090l doMAol  0bGHIM3MYEBSE0s  dbgm0s:  30030m,  SOUBYOMBL
303mm9Bgd0 Hy, Hy, -, Hy 99bsdenm 90amds6mdgdol dglobgd 963390
009dGHoL MgMOB0BI300L ILYHYoLTo. oo iemgdol LEsGobEH03MMO
dmbo3gdgdol  Loxwwmdzgwdg  dsod Tga30deros 8033900 S3MOMOHYIEO
5¢Ed5™dgd0 P(Hy),P(Hy), -, P(Hy). 89900092 GoO©gds 9dudg®odgb@o (sbv
bmO309wgds  30MmgdBHo), Mol TggRos3 ©0bgds A bomdowgdol
dmbgboll 30MHMB0MO  SEBIMMBS, MHmyme3 A bmdowgdol dmbgbols
LobdoMmg -M0  303mmgbol  sMBg30Lsl. ) A bomdowgds  bgds,
000MJNYwo  303mmgbol Fglobgd MIgbs gOHMO  5EBdIMBOL  TgMmGgmOo
Bob5(33¢09d00 FBoLEYdS. MBS 500b0TBMU, MM A bomdowgdols 330603900l
6 303mmgBol  53OOMOMEO  5edsMMIOL  dglobgd  LGsGOLGHOIMMO
9mbs399990L  5GMLYdMBOL 90mbgzg3580, 0509LOL TgMPOIOL Fodmygbgds
099990909095, 30650096 gm0 ,BMOTo0DIEF0S  39MRS3L 30l BOBOIZMO
36003690 mdsL.  ©oli33bgdol FgxzsLgdol d509LOL  LEMIGHIR0S by  MaO™
bdoMo 459m0ygbgds 3936096090580, 93mbmdozsdo s dM9H3gwmdsTo.

53 LAMBIHO0L JOMOMIPO M30MOEJuMdJOO SMOL  LESEHOLE0IMOO
9mbo39dgdol M dog9d0l  godsMGH0390s,  3md30m@geol  dgdzgmdom
LEAHMEIZO0L 2obbMEOE0gEgdol TglodErgdEmds J0bodsEr Mo MH™JI0, sbowo
©OM300  3mEboly s  IMbs3gdqd0L  godmygbgdols  gLodergdEmds,
d9L50530b0  899Aq00L TM3M3gds s dbg3g LOIToME  39MPs®  3bMmdoWO
353935& 03100 53505@)0.
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50b0dbME0s, MM ds09bOL MYMEgds godegds A5dMolsbml dsoglol
Jugeols  99939md0m. BT MS©, 0509LO0L  JugEgdo  F0TsOMYIENO
53030 405539005 (DAG), GM™Igwoms 33560900 Fo®dmoagbl d509LvMo
36003690md0l  (33¢09gdL:  oLobo  FgodErgds 0gml 3306039050
1LOOYIOO, PIVRIMIWO (33500, V3600 3565393 MJd0 56 303MmmgBgdo.
§0dm9d0 Fo6HMmoa9gbl 30MHMd0™ MO0 gd9dL; 3396900, MO0
5 3OO 3930060900 (9.0. 3M9b0M0 s 96 53930069l gHo 33564l
Lbgoliomab) {omBmoagbls (335900, M0dwgdoa 306HMBOMS©
©53MY3000909w0s  gOHMTsbgmoLYsb.  mommgmo  3356do  SbmEoMgds
55 Md0L  BMbJ300Lmb, GMmIgroi T9y3ob60L  Loboo  0mgdL  3356d0l
d0mdgEo (3309 gdol 36093690 mdgdL s 960FJOL (350mBs35¢0l) 3356dom
§o63ma9b0o (33¢09OL SEIBSMMBSL.

Boddmddo  gobboemos  Mobzol  Fgxzobgdol dMMIEEGHGYIE
9mbs39990bg 9531936700 Joymdgdo. 39MIME, Se@dsbols Z-dmgero.
090 §o6MH3MoygbL bGsGHOLEGH03MO IMEYL, MMIgeoi 3335600l GobsblmE
39639690900 Bg @5 2oIbEOLYIBIMOIBMBIDY  WIYMHDbMBOM  15TwYSEGOL
03935 39835LgL A53MmEMJOOL HoLZOL MbY.

SeB3sbol  Z-0mgwo  939dMo  ogm  3Mogsmxgmoo  Og3030
©oL3Mm0d0bsbEGH Mo  sboewobol (multiple discriminant analisis - MDA)
159990000 — LBEBHIGOLEHOIMMO FJMPOm, HMIgJEOoE LSFNSEGOIL 0dEg3s
9906Bgl  0bgo  3WSLOGROEFOMIOIPO  (33XWSYO0,  OMIYE™S  EOLZYIOLOS
3obbo  gxmagoll ImEol Fogdlodsemo 046905, bmwm 3 XyMBIOL
dopbom 30 80b608sermEo. 58 Jgdmbgzgzedo 3esllogozo305 bmGME0gWgds
dbmwmE MO0 xamnol dobgwz00: 30033560900L, GMINdTsg oboEo©IL
2393mAHMPds 5 3033560900L,  OMIggdsg  F9dgl  go3MmBHMYd0LOYSE
395MBgbs.  Sbgmo  FMIWol 53905 FoMMOYIbl dOXJOOLASD F9OYSE
36MHm3qll, G™mIwol  dlggemdolsl  808EI3mdom  bEgds  (33woYdoL
BoOm3s 9B 490mE0Ebgs  Lbgoolibgs  BGoGoLGH03MMm0  300EIM0wYdgdol

L5839 Y.
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05300530039s©  dm@grdo  25dmygbgdmo  ogm 22 Lbgoolibgo
130656LmMo 35B39690go, MHMIGEms LBorwd3zgubg 4obbmME0gwgdmwo oym
66 30335600L  B0XJOOLYSD  TgdAsM0  OLIOM0T0BBEH MO  sbserobo,
OmIgmogob 33 (omBs@gdom Rmbdiombo®mgds s 33-05 3o goboos
3930GHM90s.  9bseobol  Augergermdolsll bgdms 0d  3095303096E OO0l
50mg0s, OMIGmo3 oBbIm MI30Mglo LESGHOLEH03WMO 3b0d3bgEMds,
®ol 8990093536 3MB0E0I5EGHIO0L LEBIEGHOLEH03MMO 3603369 MdgdOL sBsobo
39MmMHgdMEs. 990939 Imgerdo MRgdMmEs dBMEm© bmmo JoMoms©o
130656LmMo 35B396939o (0b. sbGowo 1). GmEs 3m9303096¢Jd0L Moisbzo
930M©I0MEs bMmosd Mmmbsdg, Imgwol LESGHOLEH03WMO LoDMLEY
933000050 9399M©s, 9J9ob  A93900©s L3306, GMI  bymEzErsosbo
©0L3M030b6s6EO BMbd 305 Y39 sy Jolowgdos:

Z=12X,+14X,+33X,+0,6X, +0,999X..

@obol IMEIWOo - b SMOL  AOIMEMIOOL  5EOSMMOOL  F93slgdOL
9o, MMIgdos RBoJGHMOJOI©  Aom35wolobgdmos  MmMmysboBsizools
15g8056MdOL OligMO FJEIRJO0, HMPIMOOEBS:  WO3ZZ0VIOMDS, MJBESDIEXOMDS
@5 B30bBLMOO ITMY30JO M.

©oboL 3mEgEo sbg Bsofgmgds:

Z =0,063X; +0,092X, + 0,057X5 + 0,001X,

Lo

e X1 560l LodMm)6530 3930EH5E0 / 99EH03900L X500;
o X2 — 6950bDs300sb Imygds / 9g&03900L xsdo;
e X3 — go96sforgdgaro dmygds / 5dEHo3900lL xsd0;

o X4 — 15370560 3530@50 / bsliglibgdo 3930@dwo.
BgLg®ol dmEguo Bsdmogdsl 0dwg3s 2560LIBOZIOML 3mEHabiomMo

dbglbgdeol  45IbEOLBMMds.  5ToLMsD,  dmgEo  3OMYBMBOMmGIL
3M535OGHM  3MJOOGHOL  EIdMMBIdIMdOL  MOLIL,  9MIg  LsPyoLo
30600006 6700809 oobMIL, MMIgeog Lglbl bs3wgds 0dBo3gEL
bob 30900GH™Om0LsmM30L. Bglgmol dmgel g3l d9dagyo Loby:
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http://1fin.ru/?id=281&t=840
http://1fin.ru/?id=281&t=433

Y = —2,0434 — 5,24X, + 0,0053X, — 6,6507X5 + 4,4009X, — 0,0791X;

—0,1220X,

Loo3, X1- (BMWo LMo gdgdol  +BHE9x39MGo0BGds©o  Folosbo

Jowowgdo)/dmwmosbo  sJBHozgo0; X, - bgdm  29903900/(Boo

1594190 90900+LHMORI© MJoE0BYOIO Goli0sbO JowsErIdo); X3- dOVEHM

999mbogegd0/domosbo  sd@Ho3900 X, -00sbo 35056905/ eosbo

5J303900; X5 - doM0mOO  3530F5o/fjdobs 99d@H03900; Xg- LodOHNbs30

39303)50/bg@™m 35903900

1
[1+e7]

Z
0d d90mbggzsdo,0v) Z = 0,5, 85d0b 3JwogbBHo bs 80353Mm3bmm
X3IBL, HMIGE0E 56 56 SLOEgdL bgedg3HEgdols 30OHMIYOL.
dgLsdg msz3do Im(399ME0s Bgdmo dmyzsbowo dmEawgdol 3MH0EGH03S
@5 90b0dber0s, ®MI olobo  LOHYEYMBOErSE 396 SbbI3L hg9bo J394bols
930bm3039M0 2563005090030l LoFoMOHm  0bmgzszon®  3OHMgd@gddo
0639L3H030900L FMHBoEZoLLL Gol3gdoL Fgusligdol yzgus s139dAL, MoYL
B39bL Lobsdgzowgdo,  90-0560 (ergd0b FmYmEgdEo  5HSTIYMIO
30G03MNM0  LoGWOEo0l  A5dM, 96 BMmodm39gds  1y3dsMoLo s  Lobm
BEAHOGOLGHO3MMO0 dMbs(39d900, GMIgroi 58 3OMELL FgMfymodl bgol. 53
d0Bbomss  Bo@oMgdo 33e0g3s, GMmIwoi MHOOHMblgwymal  GHolggdol
99L5x35B90HE SHSEO oMol F9dmTo3905U.

Bondgedos, Gm™J doeosh  bdoMo, Gobsbbymo  d969xd96E0L
3654 3Ho3mlgdo, OHMIgdoEg 9O gbEMd0D OLIMYILOEJOIM  MYMMHOYOL,
356005396 d50Bg dobmdow 5d3H039dL, Mbgds MM 3mdzsm, "M350m”,
5699 060300l Loggmdzgdy, M3 905 BAoMms 39MBIMMHOE 965, U
06103060 1ogdosbmds,  493M3wgdo  BobsblmMo  dgbgxdgbEHol
39903009359, 6oL FoLEYYdJ B33eg3 ToLosL. 0bEHWOEoOLS
39930930l dJmbg 306930 bgdosh gJudgm@gdo, GMmIgems Loddosbmds

bgds LodgEboghHm 33930l mdogd@o. UBsdggbogdm  33emg30L  MdogJGO
3960LsBE3GMS SBg: M SEMY 080 IMO(393s FbMEME §3bMT03MO MdOYIBHL
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(3MO3mM530s,  8M9N39wmds,  93mbmdogzmMo  Mgyombo, J399sbs),  sbaws
056589000m39  53065bLEe  gbgxdgbBHTo  Losdgsbogdm 330930l MB0gIBHL
0053995 355(93930gdoll 0dmgdo 30M0. 1590 30636905l FoMdmowgbL,
OMaMO3 530656LmMo 9bgxgho, 939 BobsBLYMO sBseoEozmlio, HMIgEros
53Do@gdlL  3905(Y39BH0wgdgol  3gbgxgMoLmzolL.  MmM03g 98 5sT0sbols
15g8056MdS YGHIW O 259M 3319350 99399JOMYDS.

65dO™Ido 50b0dbyer0s, HMI GobsblmMo Loddosbmdols 3bodzbgwrmgsbo
39699030 gmdol  306MMmd9ddo  IMYEoMgdolsl,  doBsbIgHmbowo s
399mboga0s BSBO-10AMH3¢ggdol MYMGOOL FMMTseoDAJdOL 58mygbgds.
135D0-b0IMIZWgMs  MIMMO0S  0YIWMO  FJNMEOs  BHOLZOL  bserobdo
§o6IMIMdoo  NHBMUEGHMIOL  50IMLOgbzmgws©, Moysd Bzgbo  Mobzol
06190305 39MRS 5O F56Mo04db7ds DM FomgToE03MM BMEOHTMEGIS.

39000 ddME0s BmbyBEOYOS, HMI LdogIEGHMIOO SWBIMMOJOO MBI
033905 BoBO-L0MS3)g00m. 5dol JoBYHBo M53Y60dgs: BsBO-LOIMSZ3wY
0o  S0P9OL  gosfiy39G0wgdol  dodrgdo  3oMob  wydogdGHve
59BH03mdsL; 739b0-Mobzgdo (535B0-odMSZ 9900l Boo®lobgmds)
0©JOMM0s  OMI0  BOJBHMOMIO0L  ©RJRToLIMZOL,  MMEILsE  FoO
Lo9MAsze™m  FgRoLYds oMM GINMNWOs (BoD0s, 96 SOLYIMBIL  Bs3doMobo
550 B5x3Yd39¢0).

139D0-0IMS3g WMAHRBO 5. BsEId Fgdmorm 1965 (gurl. Moz Howd

099m930535B5, 900l 356500l (33, MMIGETo3 30MZIWO  SPVOMGOS
dmOgme  50dmbsgrgmdo  33m39; dolds  Ho®BoBgdmeds  godmy9gbgdsd
MBOWb3gygm  dobo  Bogds dmgwr  AbmBEromdo.  BsDo-LOIMSZEY)O0
33030 BoIMOZEGMS MJMOO0L  Q9M3GEdss @S ASTIM0Ygbhgds Gsbo-
My03500.

5350-b0IMIZWYgOOL  MIMEOS  0dEg3d  JergdgbBgdol  LodGmsgol
093030l 9BHI3MdM030  FgRoLgdIOL  Lodwmoagdsl; gl sgMowos
903993369008 BbJ300L sbAsMgdom, OMIgwos 0wgdl 3503369 Mmd9dL
Bsd300 GoEgbgms gOHmgMm3zsb 0bEgMzscdo (0, 1). GsHo-LoIM3E 9 00
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30L03MMm0 BoIMSZEGMNS DIMOOOL JORBIOMMYdSS, 3065006, 6339990
bog®mEoLsmMz0L 8037936900 BMbJ3058 Fg0deEgds 0dmJdgE™MlL GMYMEOS
0600035@HMmOmds 399643059, GG Y39ws gargdgb@l sbobogl 1-%g 96
0-%9, ®MAMOE 309036 (36905805 Ho®IMPIBOE0. BsBO-LoIMIZ3Eg SGOL
B9dobdogmo  LodMmoegwrg, MMIgoi  LOGSEgdsl  sdarggl ol 9369l
3Jmbgom  Lbgoslbgs boGolbol do3zmmgbgds (80319036900  53bd309)
0b@9®m3zs¢do (0,1).

39390909905 13365, GMI  3OMYBMBIIOL  BMOToMmGIOLLL  Mb.
506l 3353600 d93bogM o 393006930 bmdowgdols doHyHBgdLs
3909290L ImE0L, 3580bs3 30 M) gl 3930060900 QoTMbIGNIE0S SEIBIIYO
965%9 5 FoBo-50fgMom. h396L 50MEbILID Jods@mNgdsdo gl bodbogl, H™I
®0ob3gd0l MoMmEgbmd®mog 3MMabmbgdl »bws MLFGMIdEIL 53 HoL3xdOL s
35000 503 396900L A5M93ML bobolbmdM030, gJudgM Mo dmguro.

13500-60dM53ggd0lL  MYGMOO00ID  FoEgdwo  FglodergdEMdYOOL
09MMH0s Ym39em30L J99M9dw0s SE0d5mMB0L 0gMMOLMSD. 5ol Tglsbgd
50300 gdomo xgermds dm3gdoeros Zadeh (1978) s Dubois and Prade
(1988)-Losb.  gsBO-dgdmbggzomo 33Ol 3mbEgnEos  dgdmoegls
339396655305 (1978) s 31603 s Goergbzmd (1986). RsBo J9dmbzgzomo
33wo@oL  Homdmddbs MRM™m ©sdoxgM9gdgl bool d9dmbggzommdols s
R3oBNOHMOOL  3MIO0bSE0L, ©59IbSIE  SEBSMMIOL  MGMEMOs  FJOIGdS
3990ggbgdme 0465l gobmBO3zmgEmdOL  IMYoMHOOLM30L @S Bobo
10539930l PYMOOSL 91 0s XYHBMLEHMOOL FMEIL0MGdS.

50603605, O™ MBo39gMLIE MO U LodMogwol A 53oD0-939b0d6M 3wy
boLoSMEYDS py: U = [0,1] 803990036900L BMbdz00m, GMIgroE MomMmgryen
9@9g396&L u € U 9603908 Goisbglb ua(w) [0,1] 8mbs33900006, Hmdgemog
0099000090L A J39L0dM53e06 gargdgbEol 303m369d0L boMobl.

3654303100 359mM3gdoLsm30L Jmbobgmbgdgwos 13gE0swmEmo Lobol
03539000 318omds: Lod3Mmbs s GHMI3930vwo.
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G®53930 HobgL 9Bb0s 803936900l 73mbdi309, HMIgwoag F90gy0

RMOIMNWOMSS IME90mEo:
0, x<a;sbx >ay

( X —ay
, ag<x<a,,

(x) = a, —a
HalxX) =11, a, <x<az bswsg ay<a, < az < ay,

a, —x
, az < X < ay.

a, — az

ob B3gmgd®og 500bodbgds Gmym®s A = (ay,a,, as, a,). OG®mEILSQ

a, = az 80300930 Lsd3MMbs MHoibaL.
90379369008  g3mbdi300  pHa(X)  H3MEIbMOMH0Z350 5oL

X

9w99963900L 3039936905l 3bsdgbEHO LodMs3egHg X. 9w9dgbEHoL
sbobgs 0 3603369emdsbg 603bsgL, Gmd ozMo dmEgdmer bs3Mgddo o6

d900l; 1 50fgoOl LOHMWsE RsGoMer §93ML. 93530 0-Ls @y 1-b dmGol

3600836903900 5bH5L0sMGIL BsD0-(936900.

93390-003b3990L Jogdol 909y bgds 50 EIBIBOROZS309, 96v9

339D0-b0IM 53Ol 350993935 9O 398300 (5M9x35D) 360369 MdI.

735D0-M03b3930L 499mygbgdom Mol3adoL JsGmM30L Homdmboygbos
3obbomo  943543L  LogMgod™m  MHoL3gdol  Fga3eligdol  Bogowoomo.
M30639eglb  gm3erols  dmzsbobgm  MHob3gdol  Jgx3slgdool  3Bmglol
356539@HM0D305, 569 08 3565393 JdOL A5TMZgbs, HMBgdOE 585 099 0
bs®olbom 93wqbsly sbgbl Lo3MgEOGH™ MOLZYdBY. SLYmO 356539EHMYO0
d90dwgds  oyml  Abgbbgderol  Ls3Mgod™m  obGHMEMOos,  F9dmbogswo,
69H9M30, d3DPOOL Jowo s 9.8. 595L  2obLIDBPIMIZL  AoTM 300
39dL9Lbgdgero dgbgx gMo.

B39 3439LsFoMMYds 0LgmMO B3seol 39bgHOMmgds, MHMIGELSE doerwydls
»3oDMIML  9Ju3gMGHIO0L  Fggeligdgdo  Lgbbol  B0dMgdol  yo3mEHMYdOL
oL3oL FomM35¢oLobgdom. sdolsm30L B39b godm3z09ygbgm Loymzgumsm
900930 doEAMds.

00mJdol yzgws LEFgOHMTo Tglodergdgeros FgsMmgd0mo  13oEol
3999965 9990090 36063039000 59mygbgdoo:
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a) 00 9sbsliosmgdEgdol BsdMbsmM35eols Bsdmysodgds, MHMIGEmS
39939mdom §o6Mdmgdl 3mbi393EH0L (md0gdEobL) d9x3oL90s;

b) Bomgdm  BIMbsM35To 3o Fobsliosmgdergdols
509065 5 MO0 1350l BMOI0MYDS;

c) obLYBO3MS 0dols, My s boGolbom FwmdL 3Mbi3g3GH0
33909 296L5BLIOH FobsLOSMYIU.

d9L535¢80 B39 YMMOMYds 293505H30 g MAEHRBO Dol Jog®
399m@obo  oba30LGHWM0 (330ooL 369d5Bg. gl 369ds O ML
05859mdL B396L 33e93580. sbews B396 99m30@E b obazolEwe 33wowl
,B530M90GHM Mool boGobbo“:

A={A, A, A3, A4, As},

A1 - ®Hob30L badolbo ¢3bodzbgarma;

A2~ o300l bsGolbo ©ods0y;

Az - G030l boGolbo bydrswms; (1)

As - HoL30L bo®olbo Jo@oE0;

As - HoL30L badolbo 130wMgLos.

5990056 259m3obstrg A wobaz0LEMMmo 33wsol dgddbolisl 3oHMds
a)  ©53059MmBoEgdNwos.  3060HMds b))  spMgmgzg 30vgmBOowgds -
3o FoboLosmMGOgdo  Sbg  25dMObBHO0sL: ,GHOlLZoL  bsdobbo
»3609369ems“ s ,,MHoL3oL  boGolbo  M300MOHglos" . c)  306MHMdOL
d9HgdoLsmM30L LoFoMms 893Jdbson 3OHMBowo 649 AsB3LEBLZOM™m A
©069330LGO0 (3350l S©IFIOO BIDO-LoIMSZEY.

B30b  ©@ogymxzem  3GMmxzowol  Jgbsdsdolo  BsBo-LoIMSZEIOL
9031369008  Bb6J300L 53900l 3OMELL  Gedmgbody  9ES35.
80309356m0 59 9E53900L 50HgMs DmAs.

9930 1. 993s839bmom  GfIghs MoLzol boGobbol Lolfimemgdo A
0b330LGMO (33sdo 9999gabso® (0-100)% 3MM396EM@ bIoswsbyg: A1 ~
(0,k[; A2 [k, kbf; A3 [k, b[; A" [k, k[, A" [k,100]. of 0< ki< ko <ks
<ks<100.
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93930 2. Moa5653 9dudgMEGH9d0L gxuoligdgdo ImEgdreros Lsd3mby
135D0-Mobzgool  BmOIom, 3039w MHoado  LoFoMHms  ©s350R0bMmm
99b390GME0 Fgx35L909d0L 390l LoBEZMYdo A oby30LEHWGMO 33EsEOL
000MJNYo  Jobslosmgdgeol dodsmm. 3mgzom, FgBslgdol  3GmEglbdo
dmbsfoergmdl m 9Jdu3gM G0, 35906 domo Fgx3sligdgdol dggyo B396 23543l
m b593Mmbs  BsHBo-MoEb30. B30bo  sBMom  FoBsbIgfimbos  L3seols
LoBO3MGO0 A56OLEBMIOML T9IEIABI0MS: FoM3bgbs LEBW3sO - Jobodwdo,
boeom ds6x39bs - doglodmdo m Bsd3MmMbggdOL F39MMgdol sBBEOLMS
dmMol, 56

[min{a };max{c}], i=1m. ()

93930 3. sbwo 3509600 Tglodsdobmdsls 3OHmE96@Mmo  gswol
06@96M35gdls s LYIIMMbs  BIBO-MOEH3xdOL TMEOL. 29MTgBHOOMWS©
360Hm39bGHWMwo Lo, MHMIgEoE dggLodsdgds 5 Lsdzwmmbs Gsbo-MoisbgL,
d9L5d Mo, BdRIOMO, PodM0gMGgdMEL Sbg (b5b. 1):

Ay = (0;1;t5); A = (ty; ka5 ta); Ag = (35 K5 te); Ay = (ts;ksstg); As =
(t7;1;100) ©ogbggdo 4, r 509dos 9Ju39MHEHIdOL Boge.

p Bob. 1

|
|
|
|
:
0 51 23 ki 13 i ko Is s fa I7 s 100 X

36MMm396GMo  B3owol  3mm®obs@ms  LolEgdol  gdudgHEHmewro
9935999001 3mMOHObIGHMS  LoLEBHYISTo  AOOPILOIb3OLIMZOL b
39bOgl  99gpo  sbobgs  [0,100] > min{a}, max{c}]. 50z5M0o@ B396
2005933543l 3MMmOOobs@ms  Lomogg  (0,0)  §9OE0w0sb (min{a;},0)
FaoG0owdo, bemere (100,0) FadGowo (max{c},0) FadEowdo.
L0dsMEHO0Z30L5m30L F9dMm30EbMmm 5©0bodzbgdo:

V=min{a}, A=max{c}, i=1n. (3)
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5300 LBIbOs, M 3OHM3MOEF0MWMdOL 30mg8030g6E0 dZgwo
@5 9HdE0 300mOHOBsEHMS BLOLEBHYIYGIOL SBLEOLIMS FMEOOL SO
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3MMM0b5EJd0 890331905 SLgMBsoMms©
A=V, +V);
Ay, = (At + V, kg + V, Aty + V);
Ay = (At3 + V, 2k, + V, Atg + V);
Ay = (Ats + V, Ak3 + V, Atg + V); (5)
A5 = (At; + V,A,A).

509395605 306Mds ¢) 15939 O30SYMBOES.
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bs®obbo Lodwmogoms®.

BMQoo©, ™ A EA (ob. GHmwmds (1)) 50gdMos  Bragyms
356599BHM0L  BO3OWMWwo  300GHYMomdo, 85806 Molgo  dolowgdos )
LEOHMP YOS TIEGHJOOMNO 30OHMDS:

R=A, i=1n, j=15. ©)
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5¢0aMMH00do 2

doxo 0:  0bogoserobsgos:  3obgbsbmaGmo  p, eP,i=1n, od
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Abstract

Evaluate the financial risks of innovative projects using information models

With the growth of the population, the role of technological innovation
increases in satisfaction of the people's needs, because they change the world
economy and promote the economic growth of countries. Innovation is a set of
processes that create a new device, method, or material for commercial and
practical use.

The main benefit of innovation is it's huge role in economic growth. If to
say simply, it allows release of more products with less cost of materials and
resources. This, in turn, leads to economic growth. However, it must be said that
the main preconditions for the emergence of innovative ideas are a sustainable
level of workforce education, increased investment in research, and the creation of
new products and access to investors' stock exchanges.

Investing in innovation is a highly pressing problem, as attracting
investment in innovative projects is complicated by the long-term nature of the
investment and the lack of returns on the first stage, as well as the risk of
unacceptable results.
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In risk management the risk is considered to be the possibility of losing
part of one's own funds, non-receipt of income or incurring additional costs as a
result of carrying out manufacturing activities, that is consistent with the notion
of net uncertainty. According to the standard classification, the main threats to the
welfare of investment projects are market, credit and operational risks, liquidity
risks and risks of occurrence.

Studying the types of risks, associated with investment projects alone, does
not yield results, they need to be evaluated and managed. The risk management
system should be transparent, practical, and in line with the strategic goals of the
investor, that ensures maximum profit. In practice, many models of risk
assessment are used, based on different methods.

We consider the models based on statistics, probability, and use of
accounting data. We point out their shortcomings and introduce a new approach
to the risk assessment.

The value at risk (VaR) is a risk metric, a risk indicator, through which it is
possible to determine the magnitude of uncertainty. This risk metric is currently
not widely studied in Georgia. The aim of our research is to study the existing
methods of VaR assessment and to improve them based on this study. VaR is one
of the most important and widely used statistics to measure the potential for
economic loss. It has been adopted by virtually every major financial institution
and regulatory management as a risk basis and common language. VaR measures
the probability level of the maximum loss value of a portfolio over a period of
time. Two main groups of approaches to VaR evaluation are discussed. The first
group is based on the so-called "local valuations", i.e. The approximation of the
value of a financial instrument to a linear or more complex function, an important
example of which is the parametric delta-normal method. The second group uses
"full valuation", which means the complete calculation of the value of a financial
instrument without approximate assumptions. Historical modeling and Monte
Carlo methods belong to this group.

In addition, the Bayesian network -used in risk assessment- is discussed.
Bayesian methodology differs from other approaches. In this methodology before
obtaining data, the researcher determines their level of confidence in possible
models and then presents them as certain probabilities. One of the main
advantages of the Bayesian approach is the use of any initial (a priori) information
to model parameters. Such information is expressed as a function of a priori
probability or probability density. The initial probability is then "revised" using a
selection of data that is reflected in the form of an asterial distribution of estimates
of parameters or model variables. The paper shows that naive Bayesian networks
perform well in predicting bankruptcy. The naive Bayesian network is a Bayesian
network with a single root, all other nodes are subsidiary elements of the root and
there are no gills between the other nodes.

The models proposed by Altman, Cheser, and Lisi, in assessing a company’s
bankruptcy risk, rely on accounting balance data. Altman’s Z-score is a statistical
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model that allows us to assess the level of bankruptcy risk based on a company’s
financial performance and solvency.

In the Lis model, factors such as liquidity, profitability, and financial
independence are considered as factors to assess the probability of bankruptcy.

The Chaser model makes it possible to determine the insolvency of a
potential borrower. However, the model predicts not only the risk of loan
repayment, but also any deviation from the initial condition that makes the loan
less attractive to the lender.

The models we cite do not fully reflect all aspects of risk assessment of
attracting investment in innovative projects, because in our reality, due to the
unsustainable political situation since the 1990s, we do not have sufficient and
reliable statistics to facilitate this process. For this purpose, studies have been
carried out to ensure the development of a new approach to risk assessment.

The aim of the study is to explore all possible approaches and through
their elaboration the inappropriately set goal, namely to reduce the degree of
uncertainty in innovative investment projects in conditions of limited choice. For
this we have used an apparatus based on fuzzy sets and applied to our research
problem. We have adapted and adjusted it to all previously developed approaches
to risk assessment. We have discussed all the risk assessment methods in the
context of the new approach.
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