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<nnpjwdémd ubpyuyugywd Gt uwwnnnubph wbhupwlwbwgdw
quwd, puswybu hwbwp wbjwund G, wnwowpynipymutbph ppdwt hw-
dwlwpgh bwpiwgddwt b JHrwlhdwt wpymupubpp: Ubhupwluwtwgdwi
fuunpp (nonidp wwhwtgmd k uwpwnnnubph npnawlh nuwuwlwpgnid pup
ppuppbp, hwtwp twpwwybu squwbpiupbujud hunputhyiph  hw-
dpuyudwu: Wnwhuph fudpwynpnidp wadwand &b Guuupbpugnd: Ugw-
nnnubiphtt hwdwubn Yuupbpubph pwdwbbim bwyupuwlyny bwpuwqoyby
U qunmgyby b wnwupphy nbgnuwtiup pbunysyutt (ART) ubypnuwght
gutg: Swugh niunignidp ppwlwtiugyly £ U. pnuupbipgh b 3. Yupwbb-
rtph ARTI1 wignpphpdh oqypuqgnpddwdp: Munigmdt ppwlwtwgyly k
uyuwnnnubph qunidubiph wunpdnipyutl Yelpgpnp-hunpuuhpubph wuwydw-
bwhwt pppwuph Yhpwndwdp: Npybu Juuuwpbpubph pwdwadwt JbG-
pnn' pppyly £ qumdubph dwanypyut hwdbdupdwi Jpw hphdugjwé
«item-based» uljqpniipp, npp wunpywunid k, wyuwbu Ynsdwd, «ynpupn-
punphy» qupdwt ($hpppdwity) hwdwlupgbph nwupti: Munigdwiti thniyp
wywpphtt wuydwbwlwt vwwnnnubpp pwdwbyly Gu Gptp hwdwubn
nuwubiph (Yuuupbpubiph), npnighg jnipwpwbsyniph hwdwp Yunmgyby £
YGlppnp-ypnipniphy’ hypwqu Yhpwndwt hawpwynpnipyudp: Unwowp-
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Ynygyniiaph ppdwtt bwunpulyny gmipupwitisynip uypuigdwd Guuupbph
blyunpdwdp oqipugnpéyby b gmidwpdwi Jblypnpp, nph dhgngny Yuquyby
Gt nEyndGunwghwubp pninp uwwnnnubph hwdwp: Upwgdwd wpynitp-
ubiph hhdwtr ypw Yupbp b Ggpuljugtty, np ARTI wignphpdp, wwwhn-
ybny «quyniunypyut-6yniinypgutn» ulqpniiph Yupuwipnidp, enyp Eogpuw-
[hu wpynibwbyp ppwlutnugtly uyuwnnnuph pwdwtmdp Yuupbptt-
ph puyp bwpuptuppnypymbtbph hwdpbuyudwt ulyqpniuph, huly gnidwupdwt
YbGlppnph Yppwnndp’ uppwtiwg wnwowpynysymtph ppdwtl wjwpgpnit
hwdwlwpq:

Pwtiwh pwnbp’ tGpntiughti guitg, wnwupphy nbgnbwbiuh pbunyynit,
Yblyipnp hunplywitshy, Jalgnp wipnipnippuy, Yruupbpugdwt wignphped, ARTI
wignphped, pupbwlwquwlbpynn bjpnbuyht gutiglip:

Lwfu tbpywjwgubup wuhwunwwuwgdwu fuunhpp $npdw; nbupny:
thgnip, niubup uywnnnubiph pwqdnyeniu U = {ui, u, . . ., ua}, opjlwnubiph
(oppuwy, wwpwupubtiph) pwqgdneintu P = {p1, p2, . . ., pm} L n x m Juplwup-
owjhu dwwnphg R = (rij), npinbn i€ 1. . . n,j € 1. .. m: Dwpyuuhpwynpdwu
huwpwynp wpdbpubipp Ywpnn Gu |hub| uwunnuywhu, ophuwy, 1-hg (sh hw-
Jquubyp) Jdpusk 5-p (wwn b hwjwub)) Ywd phuwp (quby £/ sh qub)’ wpnw-
hwynywsd npwtu 1 b 0: Geb i-pn uywnnnp npuk YEpw sh Jupywuphowynpt j
wwpwupp, wyw hwdwwywwnwufuwt rij yuwunwyp nwwnwpy Yihuh: Oppuwy
wwuwybp 1-nd ubpyuywgywsd £ phuwp wnbupny pwgwsd Jwnplywuhoubiph
dwwnphguu:

Uypuwitipl (Uujpwitip 2 | Wyypuabip 3| Waypuwitipd | Wypuitp 5 Uuyypuwiip 6
SGunpn1 1 1 0 1 I 0
SGinpn 2 1 0 1 I 1 0
QGtinpn 3 1 1 0 1 1 0
Gnpnd 0 0 1 1 0 0
Qunpn 5 0 1 1 1 0 (1]

MNMuulbp 1. Ywplwuhubph Jwnphgwu phuwp wnbkupny:

fuunhpp htnlyw(u £ jwywgnyuu Yuufuwwnbub), pb hus guwhwinwywu-
utip whwp £ (hubu rig-p, Jupuuhawiht dwinphgwih nuuwny Juunwlut-
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pnwd, wjuhupt' hwodwpyby rij: Ujunthbunl jnipwpwuginip up uywnnnh hw-
dwp, hhduybny rij ywufuwwnbujwsd wprynwupubiph Yypw, dbup wbwp £ duw-
ynptiup N wwpwupubiph gwuy, npnup wnwyb) 2wwn Gu hwdwwwnwufuw-
unuwl ogunwnhpng Uwfupuwinpniginiutbpht b nbin s6u quwhwwnybi| uwywnnnh
Ynndhg:

Lbplwjnwu gnjnieiniu niubit pwqdwpphy dninbignudubp uwwnnnubiph
wuhwwnwlwiuwgdwtu  (wnwowpynigyniuubph  wpdwt)  hwdwywpgbph
untinddwu fuunhpp [ndtnt ninnnigjwdp: <pduwywu wnwowpynn wign-
nhredubipp Ywpbih £ pwdwuty dh pwuh fudph, ophwy, «Ynjwpnpwnhy» qun-
dwt (phpinpdwt) hwdwywpgbin, pnuunwynigjuu ypw hpdudwd qundwt
hwdwwpgbip, huswybu twlb ognynnh ghwbhputiph ypw hhdudwsé b wy hw-
dwlwpgbip:

Unwyt] hwéwiu Yppwnynd bGu, wjuwbu Ynsywsd, «Ynwpnpwunpy»
qudwu ($hpinpdw) hwdwywnpgbpp: LWL hwdwwpgbph hhduwywu quw-
nwthwnu wju k£, np Grb bwfuyhunwd uywnnnutpu niuthu unyu hGunwpppnpnt-
pINubpp, www wwywquwnud upwug bwfuwuhpnyenituubpp unyuwbu Yhw-
dpulubu: Opptwy, Geb uwywnnnubpp, npnup quwhwwnb| GU Gpynt wwpwup,
hwywub) Gu Gpynwu L, wwyw wju uywnnnubippu, npnup thnpéb| Gu dhwju
dayp, Ywpbh £ wnwewnpyt) Gpypnpnp, npu wdbuwju hwjwuwlwuniejudp
hptiug nnip Ygqw: ULd hwoyny pninp unp qupgqugnidubpp, npnup hhduygwd
GU huswtiu pnwunwynyejwu, wjuwbu G ognynnh ghwnbhputiph Yypw, «Yn-
[wpnpwwhy» gudwu dnuinbgnudubiph pwpbjwynwit Gu:

Ywdwjwywu dbpnnwpwunyejwu Yhpwnnwip wwhwugnw £ uywnnnub-
nh npnawyh nwuwywngnud pun nwppbip, hwéwfu twiuwwbu sywufuwntu-
qwsd, hwwnywuhgutiph hwdpuyudwu: Wnwhuph fudpwynpndp wudwund Gu
Ylwuwnbpwgnuw: Yjwuwmbpwgdwu wignphpdutipp dbpnnutp Gu, npnug Junp-
hhy njjwiubpp pwdwuynwd Gu b dhwynpynid ng dbd fudpbph (Yjwunbpubph)
pun wuwnghwih ulygpniuph: Cuwn unyu uygpniuph’ hpwywuwgynd k Jdp-
djuug sudwuynn njjuiubph wnwuduwgnidp, U wjn ywwndwnny k| myjwjub-
np Ywuwnbph pwdwudwu gjfuwynp uunhpp nwuwlwpgnwiu £ Frwuwywp-
gnudp ogunwgnpdynid £ owwn nbiwpbpnid, uwywiu upw hhduwlwu upwuw-
ynuiu | Yuuwnbpubph nunwiuwuppniegniup’ upwug dhole Gnwé wnwppbpne-
pinubpp pwgwhwynbint hwdwn:

UphGunwywu pwuwlwunyejwu pulwinwip dnnbjwynpnn hwdwywpgb-
nh Yunnigdwt dwdwuwy wdtuwpwpn nt nddwn [nwdtih fuunhpubiphg dayp
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U. Spnuuptipgh Ynndhg dbwybpwyywsd Yuyniunipjuu-6Yniunipjwu nhib-
dwi E[1]: YGunwuh opquuhquubiph ( wnwehu hbpphtu’ dwpnny) wpunwphu
w2luwphh pulwpdwiu punypp daunwwbu Yuwywsd £ Gpypunpwuph [niddwu
htwn. Upryn"p npnawyh Yepwwp «unp» nbinGywngnieniu £, U, hbnlwpwp,
npw wpdwquupp wbwp £ [huh npnunnuywu-6wuwsnnuljwt, hhonnniyejwu
dbe wyn Yepwwph wwhwywudwtu hbwn, Ywd win YGpwywpp «<hpu», wpnbu
dwunp wwuwybp £, bW wn nbwypnud opquuhqup wpdwgwupp wbwnp £ hwdw-
wwuinwufuwuh bwiuyphund Ynunwlyywsd thnpéhu:

Lbjpnuwjhu gwugtipp hhduwlywunwd hwpdwpbgwé s6u wyn fuunpp
(nddwup: Oppuwy' pwqdwobipun whpubwwpnuubipp, npnup nwnigwuynid Gu
hwlwnwl nwpwddwu Yud hwywnwnpd hnfuwgnbignypjwu (hwwnwns Yw-
wh) dennutipny, hhanud Gu nwunigdwu wnbnbywwyniejwu wdpnng thwetipp:
Cun npnud bwfutwlwu nwnwWtwywu udniph wwunybpubpp nwnigdwu pu-
pwgpntd pwquhgu thnthnfuynid Gu: MGpubwwunpnup ybpnwnigtnt, dnunpnid
unp Ybpwwp wnwowpytiny, hwugbgunwd Gu uhtwwwhy Ywwbph wuyb-
pwhuytih thnthnfunieniuubiph, punhwunip wndwdp, hhonnnipjwu Ywnnig-
qwéph Uwfunpn wwuwybpubph nsuswgdwup: Wuwhuny, wbpubwywunpnup sh
Ywpnnwuntd «hhotip» unp nbintywwnynyentup, wuhpwdtion £ gwugh wdpnn-
owlywu YbGpwuwnud:

Ldwuwwnhw hpwyhtwy £ bwl Ynhnutuh [3] b Lhywdwu-<Gdhugh guu-
gtipnwd, npnup unynpnud Gu hupuwywquwytipuydwu hhdwtu pw: Trwuwlwng-
dwl dwdwuwly wnwhuh gwugbipp dhon npulwu wpryniup Gu nwhu: Uw-
Ywju unyupuly wyn nhwh ubpnuwhu guugtipp skt Yupnnwiund wnwuduwgub)
unp wwuwnytipubipp wnwywnywé «<hhu» wwwnybpubph nwppbpwyutiphg:

Wn pbipnyejniuhg qniply £ wnwwwhy nbgnuwuuh wnbuniejuu (Adaptive
Resonance Theory) ubjpnuwjhu gwugp, npu hptiuhg ubipyuwjwgunid £ yblyun-
pwiht nwuwlwpghs: Unwnpwjhtu ybyunpp nwuwlwpgynwd k, Juudwsd
upwuhg, pt twhuwwbu hpadwd np JGywnphu £ (wn yYunnpubipp wujwu-
ynw Gu uwpuwwnhwtin) udwubigynid: Uju nbiwpnid, Gpp wju udwu sk b ng dh
uwfuwwnhwh, unbindynd £ unp Ywuwnbp unp ybyunnph wywunybipp npwbu
Uwfuwwnhw ywhwywubnt dhongny:

huy Geb npnaynwd E, np dnunph 46Ywnnpp puwn npnawyh swthwuhoubiph
udwtu b uwjuwwhwtphg npuk dayhu, hhodwd yblywnnpp sbuwihnfuynud |
(nnigwuynwd ) wjuwbu, np wybih 2w udwudh dnwnpwihu gtywnnppu:
hhwnyt, Gpb udwunyejwu wunhtwup pwjwpwpnd £ npnawyh punniuygwsd
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swithwuhoh, www twluwwnhwp sh thnthnfuynd: Wnwbu ndynd £ uwlbe Yu-
Jntuntejwu-dYniuntpjwu GpYypuwnpwupp:

ART guwugbiph nwnigdwu wnwyb) hwjnuh wignphpdutiphg £ U. 9pnuu-
ptingh W 9. Ywpwbuptph ARTT wignphedp [2]: ARTT wignphredp wotluwwmnd
£ opjiywnutiph htiwn, npnup wujwujwunwd Gu y&lypnp-huplutipptitn (feature
vector): Lwwnlwuhoubiph tywnpp phuwp Ynnny ubplujwgqwsd wndtiputiph
funwip £, npp ubpluwjwgunud £ hupnpdwghwih npnawyh whw: Npwbiu Yay-
wnnp-hwwnwuhoh ophuwly Ywpnn Gup (tipgub qunwdubiph puwpnieniup:
Jdbywnpp jnipwpwugnip oplhup gnyg § wwihu, ph wpryn’p uywnnnp qub)
E npnawyh wwpwupp (Gpb wjn, wwyw hwdwwywwnwufuwt nhppnd wpdbpp

hwwuwp £ 1, Geb ng' 0): Uywnnnp qub) b wwypwup 1 L wwypwup 4 (ywwn-
Yip 2):

— o~ ™ < te] © N~ oo (o] = :

s § § § I § I 5 7 T 3

3 3 3 3 3 3 3 3 3 3 3

Lt JoJofrJofJofoJo]o] oo |

Muwuwybp 2. Uygwnnnh dwupht njwubp ywpniuwlnn yelunnp-hwnwhp
ophuwy:

Uitk uhgpinuljuia
Uk lunnpeugpmunnn ogp

v

Twpraloulby mepuopastognun
hunn jpubsh>bkph Jbunpl
v, n

'

T priE)ui
phium

I.J][ ujpmunnn

v

Shnuwifinfutip hwnlwupgutph
yhlinnpp pugwghl) gbymnp
wpnmnnmpiugp dba

Muwnytp 3. ART1 wignphpdh wluwwnmwuph pinY-ufjubdwl:
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ARTT wignphpdh woluwwmwuph piny-utubidwu ubipyuywgywsd £ wywwnlybn
3-nud:

Uignpphpdh gnpdwpydwt wwhhu nbin gnjnyentu sniuh ny dh yGYunnp-w-
pnuinnunhwy, wyn ywwéwnny | wignphpedp juwnmwpdwi uygpnd unbindynd £
wnwohu YtYyunnp-wypnuinninhwyp htug wnweht Ytlwnp hwinlwuh2hg (hwyw-
uwpnd 1):

Po=Eo m

Wjunthtinb hwdbdwwnnd Gup pninp hwenpn ytlyunnp-hwwnwupoubpp
wjn yaywnp ypninninhwh htivn: Unnigynid £, gl nppwt Gu udwtu 4GYunnp-
hwwlwuhop L pupwghy YGywnnp-ypninninhwp: PGnw-wywpwdbupp, npu
ogunwagnpdynwd £ udwunypjwu unnigdwt hwjwuwpdwt dby (hwywuwpnud
2), «juuwh thinqdwu» wwpwdbwnpu £ Wu punpnid E wjit ypnunninhwtipp,
npnup wybijh 2wwn dbytp nubu wju ywjdwuny, np yGYunnp-ypninnuinhwh
pninp 1-tipp wnyw Gu bwb Gumnwynpynn Ytlyunnp-hwinlywuhond:

[IPinE||

m>||5||/(ﬁ+d) (2)

Grbt udwunyejwu phuwnp wugh) £ hweonn, www hpwlywuwund £ hw-
onpn RLiunp, unnignd Bup Ybyunnp-hwwnywuhop W yGYwnnp-ypninnninpwp
pun npwnpnejwl  wywpwdbunph  (hwjwuwpnd  3): SYw| wwpwdbunph
fuunhpp Ywuwnbph  (wjuhupt, hwdwwwunwufuwt  wpnunnunhwh) swthuh
quwhwwndu k: Gpb wywpwdbunph bpwuwynigyniup d6é £, duwynpynd tu
wytih 466 nwubp (njwubph wybih d66é pwuwyny Ywuwmbpubp): Updbpp
ujwqbint nbiwpnid unbindynud tu thnppwpwuwy nyjwjutpny Yjwuwnbpubip:
Grbt nuwnpnipjwu wwpwdbnphu YGpwagpywd wnpdtipp pwywywuwswih
thnpp £ (<0,1), dGYywnp-hwwnywuppubpp Yuunmbpnd pungpybiint hwdwp
wbwp £ hwdwwwunwufuwubu yGyunnp-wypninninhwht:

[IPinE|| <p (3)

[E

Gy Jbpowwbiu, tipb npwnpniejwu phuwnp unyuwbiu hweonn £ wugk, wy-
qnpppedp wybjugund £ pupwghly ybyunp-hwinlwuhp pupwghy yayunp-

wpnuinuinhynd (hwywuwpnid 4):
Pi=PinE (1.3.4)
Wn gnpdpupwgp dhwynpnd £ hwwnlwuhoutipp gtyuwnpp W yGYwnnp-
wpnunnhyp «byY» owybpwghwih dhongny: 6y Lk dounnypjwu pliunp (Yuwd
udwunipjwu pbuwnp) wugwsd sk, unnigynid £ hwonpn yGywnnp-wpninnuinhwp:
Grb pninp YbYunp-wypninininhwtipp unnigwd Gu, U yayunnp-hwwnlwuhop sh
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pungpyytip nplt Yuwuwmbipnud, win yywnnphg unbindynid £ unp ytyunnp-wnn-
wnnuinhw: ‘tw hwugbgunud £ unp Yuuwnbph duwynpdwun:

ART1 wignphpdh woluwwmwupwiht wwpwdbnptph gnigwlyp ubiplywjwg-
qwsd £ wnnwwy 1-nwd:

Unyniuwy 1.
ART1 wignphpdh wuwwnwupwiht wwpwdbwnptph gniguyp:
Twpudbunpbpp Liljupuwgpnuyzniup
va Phwypt <b= Jaljunpp
[| v v almnph 1 nwppbph petwlo £ gaYumnp-hwmlbwtihzh
windbpp)
M Spunbpubph dE&wgnyt prtwlp (wpnumnumpogubph putioop
p 2whh wywipadbinp o wrgpingEjuatn {
p bl p-uwfuwinpy (wypnuinopiog)
E Jhljnnp heauinlputpg
d dbLlmnpp swihp (Gpljuipnygggniopi
B Phunnw-uupuwidbop

h ulygpwub ART wignphpdp untindyt t tiplyswih wwwybipubph twuws-
dwu uywwnwyny b wuhwnwlwuwgdwu fuunph Ndwu wnwhtu thnyntd,
Yhpwnynid £ uywnnnutpht pun Yuwwpwsd qgunwdubph ywwndnyejwu Ywg-
dwd phuwn wpdtipubpny ytyunnpubipp Yjwunbpubph pwdwubnt hwdwp:

Gpypnpn thnynw ybpindynd £ wju qunpnh hwnlwupoubiph yshunnpp,
nphu wbwp £ npdh wnwowpynieiniu: Wn tywwnwyp hpwhwuwgubine hw-
dwp Yhpwnyby £ unp viwpp, npp ubpwnwd sk ARTT wignphpdh dby. wju-
wbu Yngdwd' gnudwpdwu gblwnnpp (Sum vector): Gnudwpdwu Yuhunpp hpb-
uhg ubpyuwywgunud £ nyjwp Yuunmbph yahunnp-hwinwuhsubph uniiwyut-
nh wpdbpubiph gnuwwnp:

Unwewpynipniuttiph ubpluwjwgdwu gnpdpupwgp nhunwpytup wwnq
ophtwyny: Gupwnptup wju hwbwfunpnp, nphu wtwp £ wnpdh wnwownynt-
pIntu, ubpyuwywgywsd E hwnywuhoutiph 1-hu yywnpny, npu pungpyywsd £ A
Ylwuwnbipnud: <wunlwuhubiph yGywnnph pnduiunwyniyejniup hwdwwwunwu-
fuwunud £ wwwnlybp 4-nd ubpyujwgywsé oppuwyht (hwéwfunpnubtiph qunud-
ubiph wwuwdnipntup):
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A ljpwnntpp
[t]oJo]o]o] deymnp-hunyuups |
(o] ol o] dbyumnp-hunluups 2
(ool ] dbymnp-hunyuups 2

eI
[3]0]0]2]1] Snuiwpdwu ysymnpp

Muwuwnlbp 4. Fnidwpdwu y&Ywnpp:

YUhpwnbiny gnuwwpdwu shunnpp' wnweohu hbipphu wuhpwdbon £ npn-
obi| wju wwpwupubpp, npnup ubpwndwé Bu nYjw Ylwuwnmbpnd (wyjupupt’
hwdwwywwnwufuwu nhppnd 0 gpwugywd sk): Wunthbinle wignphpdp gni-
dwpdwu dGYunnpnd guund £ wdbuwdbd windtipp, npp hwdwwwunwufuw-
unw £ hwowhunpnh hwwnywupoutiph ytywnnpph 0 wpdtipny opjGlywnpu: “tw
wju wwpwupt £, npp Gtinp sh ptipdti| qunpnh Ynndhg, pwjg wnwyt gnpwdhs
E Yluwuwmbpnud pungpywsd uywnnnubph hwdwp: Ldwu nbnGYwwnynieinut
puywsd £ wnwowpynieiniuuiph hhdpnwi: Gupwnpnigyniup (Ywd Jhbwlw-

gpwlwu Ywufuwwnbunwdp) hGinlywu £. A Yluunmbph hwéwfunpnutiph

#  Koncoss omaags Mecrocoft Wisual Studio

ProtoVecteor 8: @ 86 2 2 0 0
Customer @: 280861

i Customer 7: 201086
| Customer 9: © 08 1 0@ 1
: ProtoVector 1: @@ 2@ 1@
: Customer 3: 20 8@ 1 0
| Customer 9: GG @@ 10
| ProtoVector 2: © 0 1 @0 @
: Customer 2: DB @ 1088
: Customer 4: 1@ @ 18 @
: Customer 6: 10 @ 100
: ProtoVector 3: 20200080
: Customer 1: 81866006
; Customer 5S: 280 68 16
i ProtoVectar 4: 0 0 8 @ 0 @

Muwybp 5. Yywunbph pwpnbquagpnidp:

66%-p wpnbu qub b wju wwypwupp (opphuwynd’ wwpwup hwdwp tpb-
pp), huy nw vywuwynw , np dbG& hwjwuwlhwunypjudp wju hwéwfunpnp

unyuwbiu Ygwulwuw wju qub:
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Yjwunbpwgdwu wignphpdh b wuhwwnwlywuwgdwu fuunph NWdwu
hwdwp Ywaqdb) Gup dpwaghp dpwagpwynpdwu C++ |Ggyny, nph wofuwwnniuw-
Ynyenitup unnigh Gup 10 ythwnnp-hwnwuhoubph wywjdwuwywu pwqint-
pjwlu ophuwyny: ART! wignphpdh Yhpwnnipjwu wpryniupnd unwgyuwd
hwwnlwuhoutiph yaywnpubipp pwdwuyb) Gu Yuumbpubph: Uhuunyu dwdw-
uwy Jelyunp-ypninninhwbphg jnipwpwugnipp gnigunpynd £ Yjwuwnbph
hwwnlwuhoutiph ytyunnputiph htin dhwuhu: UYygpuwywu ndjwijutiph hhdwu
ypw uwnbindybi| t punwdbup bpbp Ywuwbp, stwjwd dwuwnskih thu hhugp
(Wuwnytin 5):

Muwwnybip 6-nwd ubpluwjwgywsd £ wuhwwnmwywuwgdwu fuunph nddwu
wprynwupubipp Yybipp ubpyujwgqwsé ytyunnp-hwinwupoubiph wwjdwuwywu
hwdwfudph hwdwnp: 4bpht dwunwd inbutunw Gup ARTT wignphpdh woluw-
wmwuph wpryntupp, huy uinnpht dwund gnwdwpdwu $ntuyghwih dhongny
unwgywd qunpnubiphu inpynn wnweownpynipniuutipp :

For Customer @, The best recommendation is 2
(Snickers Owned by 2 out of 3 menibers of trixs cluste Already owns:
Kit - Kat Heath Bar

For Customer 1, The best recommendation is 4
(Pen) Quned by 1 out o7 2 members of thls cluste Already ouns:
Paper Pencil Binder

For Customer 2, The best recommendation is @
(Hammer)Ouned by 2 out of 3 members of this cluster Already owns:

|
|
|
|
|
|
|
|
|
|.
|
:
|
[| Screwdriver Wrench Tape - Measure
I
|

|

|| For Custemer 3, No recommendation can be made.
|| Already be E Already owns:
|| Pen Pencil Binder
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THE POSSIBILITY OF USING ART NEURAL NETWORK TO BUILD A CONSUMER
PERSONALIZATION SYSTEM

KHURSHUDYAN ARMEN

Candidate of Economics, Associate Professor,

Lecturer at the Chair of Informatics and Physical-Mathematical Sciences, GSU
e-mail: armkhur@mail.ru

MARDOYAN SHUSHAN

2rd-year Master Student of the Department of Computer Engineering,

the Faculty of Natural Sciences, GSU

e-mail: mardoyan98@bk.ru

The article presents the results of designing and developing a consumer
personalization system, which is often called a recommendation system. To solve the
problem of personalization, it is necessary to divide consumers into classes,
according to the coincidence of various, often unpredictable parameters. This
classification is called clustering. In order to group clients into homogeneous
clusters, a neural network of the adaptive resonance theory was designed and built.
The ART1 algorithm developed by S. Grossberg and G. Carpenter was used to train
the network. The training was conducted using a conditional sample of vectors-
features of the purchase history of a group of consumers. As a method of splitting
into clusters, the “item-based” principle based on the comparison of the similarity of
purchases, which belongs to the class of collaborative filtering methods, was used.
After the completion of the training phase, the consumers were divided into three
homogeneous clusters, for each of which a prototype vector was created with the
possibility of further training. To issue recommendations for each cluster, a

63


mailto:armkhur@mail.ru

summing vector was applied, with the help of which recommendations were created
for all consumers. Based on the results obtained, it can be concluded that by
providing a solution to the stability-flexibility dilemma, the ART1 algorithm makes it
possible to effectively divide consumers into clusters based on the principle of
similarity of preferences, and the use of the summing vector allows creating an
integral system for issuing recommendations.

Keywords: neural network, adaptive resonance theory, feature vector,
prototype vector, sum vector, clustering algorithms, algorithm ARTI, self-organizing
neural nets..

BO3MOMHOCTb NPUMEHEHNA HENPOHHOI CETW ART 11 NTOCTPOEHUSA
CUCTEMbI NEPCOHANIM3ALUWU NMOTPEBUTEJIEN

XYPLWUYAAH APMEH

Kanoudam skoHoMu4ecKux Hayk,

doyeHm KagheOpbl UHGhOPMAMUKU U husuKOMamemamuyeCcKux HayK
anekmponHaa nodma: armkhur@mail.ru

MAPOOAH LWWYLWAH

CmydeHmrka smopozo Kypca mazucmpamypsi omoeseHus
«KomnbromepHas uHM@eHepus»

anekmpoHHaa noyma: mardoyan98@bk.ru

B cratbe npepcTtaBneHbl pesynbTaTbl NPOEKTUPOBaHUA M pa3paboTKM CUCTEMDI
nepcoHanusaum notpebuteneid, KOTOPYIO HacTO Ha3blBatOT CUCTEMOI Bblfayun PeKo-
MeHpauuid. [lna pelleHua 3apaun nepcoHanusauum tpebyetca pasbueHne notpebu-
Teneil Ha KNaccbl, MO COBMALEHUIO Pa3fMyHbIX, 4acTO 3apaHee HerpeacKasyembiX
napameTpoB. Takyto knaccudpukaumio HasbiBatoT knactepusaumeid. C uenbto rpynnu-
POBKM KIMEHTOB B OLHOPOAHbIE KNacTepbl Oblna CNPOEKTUpPOBaHa U NOCTPOeHa Heil-
POHHaA CeTb TEOpuMWM afanTUBHOIO pe3oHaHca. [lna obydyeHusa ceTu mcnonb3osaH
anroput™ ART1, pa3pabotaHHblit C. [poccbeprom u . Kapnentepom. ObyueHue
NPOBOAMIOCL C MPUMEHEHWEM YCIOBHOW BblIOOPKM BEKTOPOB-NMPU3HAKOB MCTOPUK
MOKynok rpynnbl noTpebuteneit. B KayectBe MeToga pasbueHusa Ha Knactepbl
MPYMEHEH OCOBaHHbIN Ha CPaBHEHWM CXOMECTW MOKYMOK NPUHLMN «item-based»,
OTHOCALLMIACA K Knaccy MeTofos KonabopatusHolt cunbTpauum. [Nocne 3aBeplueHuns
sTana oby4eHua notpebutenn 6bin pasfeneHbl Ha TPU OLHOPOAHbIX KnacTepa, AiA
KaMaoro u3 KoTopbix Oblil CO3[aH BEKTOP-MPOTOTHNM, C BO3MOMHOCTBIO Aa/ibHENLLEro
obyyeHva. [InAa Bbloaun peKoMeHUMA K KammoMmy knactepy Obin NMpUMeHeH cymmu-
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PylOLLMIA BEKTOP, C MOMOLLbIO KOTOPOro Obinn CO3AaHbl PeKoMeHAaLUn Ana BCex
notpebuteneil. Ha ocHOBaHWM MONYyYEHHbIX PE3yNbTaTOB MOMHO CHenaTb BbIBOJ!
obecneymBasa pelleHne gunemmbl "ctabunbHocTu-rmbkocTn”, anroputm ARTT nosso-
naet 3peKTUBHO OCYLLLECTBAATL pasfeneHue notpebuteneil Ha Knactepbl, UCX0AA
U3 MPUHLWNA CXOMECTM NPeAnoyTeHUn, a MPUMEHEHWE CYMMUpYLLEro BeKTopa
no3BonAeT CO34aTb LEeNOCTHYIO CUCTEMY BblAa4yn peKOMeHAaLuit.

Knroyesble cnosa: Helipocemb, meopus adanmMuBHO20 PE30HAHCA, BeKMmop
NpU3HAKOB, BEKMOP NpomMomun, 8eKMop CyMMUPOBAHUS, G/R0pUmMmMmbl Kaacmepu-
3ayuu, aanzopumm ARTI, camoopearu3yroujuecs HelipoHHble cemu.
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