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0.Q. Xo’jayev, N.A. Egamberdiyev

Method of applying algorithm of calculating
ranks for searching similar diagnosis on medical
information systems

This paper focuses on the problem of ranking, which
is one of the issues of intelligent data analysis based on
the medical information system database. Given
commonly mathematical description of ranking task and
analyzed RankBoost, RankSVM, IR-SVM algorithms
for solving ranking task and also said its applications. In
addition, the neuronal network, which is heuristic
method, has been designed to solve the problem of
ranking to the feed forward neural network model. And
so on six stages calculating ranks algorithm for
classification task is applied and is taken results for
searching similar diagnosis in database of medical
information system and redesigned in three stages.
Taken results checked and compared algorithm
accuracy on based database of medical information
system. Given block-scheme of adopted variant of
calculating ranks algorithm for solving ranking task.

Keywords: Ranking, RankBoost, RankSVM, IR-
SVM, ListNet, ListMLE, feed forward neural network,
algorithm of calculating ranks.

0.K. babomypanos, H.C.Mamaros, JI.b. bo6oes, b.1.OTaxoHoBa

MATHJIAPT' A JACTJIABKH UIIJIOB BEPUIII BA 9XTUMOJIJIN
BAXOJIAII MOJIEJIVIAPU ACOCUJA TACHUDJIAL

Maxkonaga Typiu Tabuuid THUIapaa OepuiraH MaTHIM MabJIyMOTIAPHH TacHU(IAII Macajacu Joupacuaa oiaud
Oopwiran Ha3apuil Ba aManuil TaAKUKOT HATIDKAJIApH TaXJIWIIM KEITHPHITraH. AMajra OIIUpWITaH MaHOanap TaxJIHiI
acocuJa TAAKUKOT YYyH YCTKypMa EHpamryBnap Oenruiaad ONMHraH. MaTHIM 2JIEeKTPOH XyXOKATIapHU 3XTUMOJUIN
0axoanr MomeNIapyd acocHaa TacHMUGIANl ydyH MarTHra JacTiaOKy HMIUIoB Oepwil opKaau nH(opMmartus Oenrmiap
(030CHHM XOCHJI KNI SHIANIYBH KeITHPWITaH. MaTHIM XyXoKaTiaap[aH TAIIKWI TONTaH MOAENT MacajaHU SUHII
opkanu bepHyiui Moaenu caMapanopiauri 6axonaHrad Ba TaXpUOaBUH TaIKMKOT HATKaJapu EpAaMuia acoCIaHTaH.
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KanuT cy31ap: MatHHH XyXOKar, MaHTIM MabiIyMoTra Jgacrmiabku unuioB Oepuin, TacHuduam, baiiec
SXTUMOJUIUTH, BepHysn TakcuMoTH, Taxiui, 6esruinap GpaszocH, JyFart, YKyB TaHIaHMa, cy3iap.

Kupum

Typnmu Tabumii THanapna OepwiraH MarHiapra
JacTiaOky MIUIOB OepHIl Ba TacHU(UIAI y4YyH 3apyp
Oynran Oenrwnap (asoCHHM NIAKIUIAHTUPHUII XO3UPTH
KyHHUHT J013ap0 Macaianapuiad Oupuamp.

AXOOpOT OKMMHHHMHT TE3KOp OImub Oopuim 3ca
MabJIyMOTJIapTa HWOUIOB Oepum Ba TacHU(IAIIHA
aBTOMATIAIITHPHINAA TypId MyaMMOJNAPHH BYXKyAra
KenTupagu. XO3Mpru KyHOAa ymly MyaMMOJIapHH
Oaprapad OSTHIMHWHT KYIUIa® EHmamyBiapu HILIa0
YUKWITaH.

By xymna0d WXTUMOMH-MKTUCOOUH COXaJlapHUHT
AIEKTPOH MAaTHIM Xy}¥OKamiapura HIOUIOB Oepuiiga
HaMO€H Oynaau. MacanaH SJIEKTpPOH Mypo)Kaamiapra
ABTOMATHK HMIUIOB OSpHII TM3MMHHHU WIUIA0 YMKHIIJA,
OMMaBHH Ba HYHaNTHpPWJIraH »dJIEKTPOH ax0opoT
pecypcllapyHU SIpaTHUIIa F03ara KeJlaau.

AWHM TalTma MaTHIM MabJIyMOTIapra WILIOB
OCpUIIHMHT OMMAalraH TYPT AJITOPUTMH MaBXKy.
Mapxyn anropuTMiIap HHTEPHET MYXUTHIA MAaTHIH
XYXOKaTHH KUJIUPHIL, KaTerOpHsUIall, MapIiIpymiam Ba

¢$unbTpIanHT amaJra OILIUPATH. Maskyp
anropuTMiapHUHr  Oarapemn  rtaxuwium  [1]  wmga
KeJITUPUNITaH.

MarHnu MabIyMOTIAPHU TACHU(IANIHIHT CO/UIa Ba
camapaucu baiiec TacHu(Iarnuu XucooIaHaIH.

Maruuu KaTeropusiapra a)xxpaTuIra
WYHANTUpWITAH  ycyjlap  XaM  MaBxkyld.  Yhap
KaTeTOPUSUIAIIHA acOCaH CTAaTHCTHK Ba HBATYIHOH
EHanTyByIap acocuaa aMmanra omupanu [2].

MarHnapHA JIEKCHK Ba CHHTAKCHC XyCYCHSATIIApHUTa
Kypa MaB3y €KW pyKH OyHnda KiacCHUpUKAIMsS Ba
KIIaCTepU3alysIall yCyln Ba anroputmiapu [3] wmima
TaKIU(Q STHITaH.

MarHnapaun ~ cxeMarwk ~— udomamam  OpKaju
TacHU(IAIHM ~ amMaira  ONIMPYBYM  YCyl  Ba
anroputMiiapHu unutad umkum Ownan  b.C.Xapum,
J.C.Typy, C.ManxyHaTxJjap HUIyFyJJIaHTaH.

Maranu  XyxokaDiapHu —TacHuiamia KymuHYa
KHCMHUH  TacHH(Iam EHAAmyBIapy  KyJUTaHWJIAIH.
Bynna  1okopm  HaTmka ~ ONHMINI  YI9yH  YEKIH
ONTUMAJUTAIITHPHII MacaJlACHHH €YHII Tajald STHIain
[5].

MarHnapHu TacHU(IANTHUHT siHA OWp camapaiu
énmamryBua  MaTHIap MapKepJIaHaJIH. Bynna
MapKepiJaHraH Ba  MapKepjiaHMaraH  MAaTHJIApHH
“Kyrumi-mMakcuMasiam’”  KoMOWHamusicu Ba  baiiec
tacHu(aarnun  épmammuma  TacHU(IAI ~ aMaira
omupwiagy  [6]. MapkepranMaran — MaTHJIapJaH
¢doiinmananmnranga tTacauduam xaronmuruan 30% naH
omm6 ketwmy [6] wmma kypcarn® YrwiraH. byHmax
TallKapyd Ma3Kyp WIIJa MaTHJIApHH TY3WJIMaBUi
Oenruiapy acocwza aBTOMATIIAIITaH TacHUDIAIIHA
amaira omupuirad 6ymmo, yama 16 xyxokarmaara 2000
Ta cy3maH GoimanaHmITaH.

TexHUK XyX¥oKaTiapmarm Mypakkad wubopanapHu
Ty3WIMaBHi  TaxJuid  TaOuuii  Twiagarm  Kabu
TaKCOHOMHUK TY3WJIMa acoCHJa Tax)IWi1 KWIMHAIH Ba

TETUIUTMINK ME30HJapy XamJa MaTHHUHT acocuit
aneMeHTIapyu ubopanap €paaMuzia TacHu(UIAIl aManra
ommpuiagu [7].

TacHunam MacaJlaCHHUHT yMyMUH acrieKTiaapH [8,
9] nmmapna xypub YMKWIITaH Ba HOPABIIAH TYTUIaMIap
HazapusCu XamJla HEeHpO-HOpaBIIaH EHIAIIYBIAPU XaM

takmmd otuaraH. by  €npmamyBmapma  “FOmmiok
MoJe " Ti AJITOPUTM acocC CUdaTna OJMHTaH.
Kyiiuga  XyxokaTimapra  WIUIOB — OepuIl  Ba

TacCHU(IAITHUHT KEHT TapKairaH bepHymmn wmoxenn
KYpHUO YMKMIITaH.

MarHHM TacHU(Iamaa KynuHYa THI TY3WIMAacH
nHOOATra ONMHMAMIM Ba akcapusT XoJulapia Xysokar
cy3napn Maxkmyacuial ¢oirnananwiaau [10]. AnGarra
Oy comma EHAamyB, OUPOK TacHU(IAIIIA HOKOPH
HaTkanap Oepamu. YmOy €HnamryBra gactiad cyzmap
andaBuTH MMaKJUTAHTHPYIIAIH. Tacuudnamiga
cY3JapHUHT TapTHOW MHOOATTa OJTMHMANTH.

®dapa3 kunaimk, 6usra OUpop OUp THIHUHT Ccy3Jap
tymiamu V' Gepwiran 6yncun. Omatna Vo tymmam
myraT  neb V' rymmamumsar

arajaam. KyBBaTH

N (N :| V|) yHAarm cy3map commra Temr. V.
TymIaM acocuua S Z(SI,SZ,...,SN) cy3nap BEKTOpU

m ~
makinantupuiam. K :U,-:l K. wmaranap tymnamm,
SbHU cudap OYacuH.

busra K cuH(ra TEerHIUIN Dj MaTH OepuiraH
oyncun (i=Lm;j=1,p). Dj varian K
Tymnamaa €TUI  AXTHUMOJUIUTU P(](l |Dj) Baiiec
(dhopMynacura Kypa KyHumgarura TeHT:
P(D,; | K)P(K))

()
D) = P(D,|K,)P(K,)

P(K,|D,)=

bepunran Dj MaTH acocuja Gj cy3nmap Tymiaamu

MaKJIJIaHTUpUJIaan Ba G

{ TYIiaMmra MOC

Wj:(wjl,wjz,...,wﬁ,) cy3map BEKTOPHM  XOCHI

KWINHAIH.
i
S cy31ap BEKTOpH acocuia N VI14oBIU X j

OyiIb BEKTOPH KyHHIarnda Mak/uTaH THPUIIA I

. - l, aeap s, = w, j=Lp;
jt 1.
0, axc xonoa t=1,N;e=1r;
1<l~ cuHpaa S, CY3HMHI ydpam 9XTHMOJUIUTH

P(St |I<l) Oynaca, §, CY3HHUHr MasKyp cuHOIA
yUpaMaciuK 3XTHUMOJUIHTH (1—P (St |[(l)) ra TCHT

oynanu. Y xonzaa (1) ra kypa Ifl cuHpTra Dj MAaTHHUHT
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TCTUIIIUIIMK 3XTHUMOJUIIMI'M, SABbHH S CS'/?)J'IapHI/IHF I('l

cHHpTa  TETHUILUIMINK
AHWMKJIAHAIU:

P(D/ |K;))=P(S|K,)=
T L PGs, | K+ (=)= PG5, [ K

t=1

OXTHMOJIIIUTH Kyﬁmlamqa

K cuadra Tterumm S,

i Cy3 HHITUPOK OSTraH

XyJdoKaTiaap CoHM 7] (St) Ba Oy cuH(Ta TETHIILIH

XYHOKATIAp COHH 6yacun. Y xompa S, cyY3HUHT

IXTHMOJUTUTH KyHHarura TeHr Oymanu:

1M, (8,)

P(s, 1K) = 3)

K.

i

Arap YKuTHmard Oapua Xyxokaraap conm [V

Oynca, y xoinma K: cMH(Qra TEruIlIM Xy}XOKarTiap

IXTHMOJUTUTH KyHHarura TeHr o0ymanu:
) Ny,
P(K)) =N )

VKuTHIyBYE Xy#oKaTiap TYIUIaMH Ba K cuH(pra

TETHMIUIM  MaTHJIapHM  TacHUGUAmHUHT  BepHynuu
MozeNu Kyiuaara 00cKu4iiapia aMainra OmnpuIIain:

1.V nyrar makaiaHTHPUIAAU.

2. VxuTum amanra oumpuiagm.

3. TacHuduam amanra omMpUIAAH.

Tacuuduanmaran D xyxokatHu Oupop cuHpra
TerunUTMIMTHHY aHukigam (1) Ba (2) xoMOMHAIHSCH
acocua Kyiuaarnda aHUKJIaHaIn:

P(K, |S) = P(S|K)P(K,) = P(K))
T PG, 1K)+ (—x)A= PG, | K

Monen macana. busra Kl Ba 1<2 cuHdra oun

Oyiran Xysxokamiap Tymamu Oepuiran OyncuH. bynna
Kl - CIIopTra OMj MaTHiap Ba ICZ - nHpoOpMaTHKara
OWJI MaTHJIap. Dj mn (j=1,11) Ifl éxu K2 cuH¢ura

TETUIUTAINTY Oepuiirad OYJICHH.
Hactna6b V' tymiam  (oyrar)
OJIMHAIIHN:

LIaKJTAaHTUPUO

V = {eon, y3eapysuannuk, ycmo3s, mesnux, Xumos,
UYUMAUK, MAUOOH, badicapuul}

Jlyrat anementiiapu acocuga S = (bascapuws, eon,
UMUMAUK, MAUOOH, Me3NUK, Y32apy8uaniux, YCmos,

Xumos) cy3nap BEKTOpH LIAKJUIAHTUPUO ONMHAIM. Dj

MaTH acoCcHJa VVJ c§l3nap BCKTOpH XOCWJI KUJIMHAAWU Ba

X ji OyJIb BEKTOP IIAKJIJIAHTUPUIA N
Xl1 =(1,0,0,0,1,1,1,1);
X; =(0,0,1,0,1,1,0,0);
X; =(0,1,0,1,0,1,1,0);
Xi =(1,0,0,1,0,1,0,1);
)(51 =(1,0,0,0,1,0,1,1);
X; =(0,0,1,1,0,0,1,1);
X72 =(0,1,1,0,0,0,1,0);
st =(1,1,0,1,0,0,1,1);
ng =(0,1,1,0,0,1,0,0);
XlzO =(1,0,0,0,1,1,1,1);
Xlz1 =(1,0,0,0,1,1,1,1);

EdumMHn  XocMa KHIMII. YKUTHIO — TYIUIAMH

cunduapu KIUKz ne6 omamus. bymma N =11,
N K= 6, N K =5. (4) renrmamanan ¢oiigananu6

KyHugaru 5XTUMOJUTHK XHCOOIaHa Iu:

A 6 - 5
P(K1)=H; P(Kz):ﬁ

bynma S; cy3HumHT Kl Exu ICZ CHH(Ta KUPUII
9XTUMOJUTUTHHYU YKYB TaHJIaHMACHIArd XyXOKaTIapHU
caHarnt ﬂk(S) Ba (3) dopmynaman ¢oligananub, cy3

3XTI/IMOJ’II/II7[ 6axonam Kyﬁm[ar Hn4a amaJjira omuvpujiaaun:

M, () P(s|K) T, (S)  P(s|K,)
s, 3 3/6 1 1/5
s, 1 1/6 3 4/5
S 2 2/6 3 3/5
s, 3 3/6 1 1/5
S 3 3/6 1 1/5
5, 4 4/6 1 2/5
s 4 4/6 3 3/5
S 4 4/6 1 1/5

busra Yl Ba Y2 MaTHiap Oepuiarad 6yiacuH. ); Ba

Y, Bektopmap X BeKTOp KaOH IIAaK/UIAHTHPUIA/H.
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L »=(,0,01110,1
> 1%,=(0,110,1,0,1,0)

Y, na
XI/IC06ﬂaHI )KapaéHI/I Kyﬁnﬂarnqa amMalira OHH/IpI/I.]'IaZ[I/I:

1' ylz(laoaoslalalsoal)
ﬁ(Kl |y =

Mogaen Mmacana TacHuGUAaHMIIM ), Ba

P PGs, 1K) + (1= 3,)(1 = B(s, | K )] =

£(lxéx%xlxlx%xlx%j:iz5.6><103
112 6 3 2 2 3 3 3 891
P(K, | y)=

P PG, | K+ (1= 31— P(s, | K, )] =

i[lx%x%xlxlxlx%xl}: 8 z9_3x1076
11\5 5 5 5 5 5 5 5) 859375

Xy#aoKaT TacHU(IAHNIITIIA

P(K,| 3,)>P(K, | ;) 6yarannuru yayn 3, €K,
Ooynanm.

> 1 =(0,11,0,1,0,1,0)
ﬁ(Kl | y,)=

PTG, 1K) + (1= y,)(1 = P(s, | K)] =

6[11111121} 12
— = X—X—X—X—X—X—X— |[= ———
112 6 3 2 2 3 3 3) 42768
P(K, | y,) =

P s PCs, | K )+ (1= )= B(s, | K,)] =

5(4334 1 434] 34560 3
—| = X=X—=X—X—X—X—X— |=—— =~ 8.0x10
I1\5s s s 55555 4296875

XyroKar TacHU(DIAHUIITIIA
P(K; | y) <P(K, | y) 69aranmrn yayn Y, €K,
Ooynanm.

Taxpuba yayn cuHduap coHu 6 ta 6ynran 600 Ta
o0bekT Ba 00BekTHM TaBcudiaoBum 169205 Ta

Oenru(cy3)man wubopar OYnraH MartHiIap TYIUIAMHU
ONMHOM Ba TacHU(IAm Macajlach KyHumarmda Xai
srwnnd. Jlactnab (1) Ba (2) udonanapnan doimananuod
Cy37ap SXTHUMOJUIMTH XMCOOJaHIM Ba CY3Jap TYIUIAaMH
XOCHII KWJIMH]H, STBHU oenrunap ¢azocu
KUCKapTUpWiIa. AMan  OaxapwiMIIM  OKWAATHAA
169205 Ta cy3man 28343 Ta cy31u TYIIIaM XOCHI
KWIMHIY, spHU  Oenrmnmap  dasocum  17%  rawa
KUCKapTHUpUIITa SpUIIMIIU. By Xonmaraa taHMO ommin
AHUKJIATH 65% HU TaIIKWI STAH.

Xynoca
Martnanapra  gacTiaaObKed  WIIIOB  OCPUIIHUHT
OMMAJIalral yCyljIapy TaxIui KWIMHAW. MaTHiapHH

~2.8x10™"

cuH(IAII TP YUyH 3apyp Oyran Genrmnap dazocu Ba
TacHU(IAl MacajJaCUHUHI MaTeMaTHK KyHWIUIIN
WIAKIUIAHTHPUIIA. TaHuO ONIMII Macanacu Y4yH TYpJd
PYKHIArd MaTHiap TYIUIAMH [IaKJUIAHTUPWIKO, yiap
pykamap OVitmda cuH(pmaapra axparuiagu. OJuHTaH
HaTIKajlap MaTHIApHHU Kiaccuuranusianmga TaHiaad

OJIMHTaH MOJCIHHA PHBOKIAHTHPHILN  3apYPIUTHHH
Kypcarau.
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Text preprocessing and classification problem on
the basis of probabilistic estimation models

VK 621.396.41

This paper analysis results of theoretical and
practical research of classification of textual data
presented in various natural languages. Approaches to
research have been determined based on the analysis of
the sources. Approaches to the formation of informative
features by preprocessing of the text are given for the
classification of textual electronic documents based on
probability models. The model of the textual
documentation was evaluated by Bernoulli effectiveness
and based on the results of the experimental research.

Keywords: text documents, preprocessing text data,
classification, Bayes probability, Bernoulli distribution,

analysis, feature space, vocabulary, train data, words.

Om. moyra: repytolochin@gmail.com

M.b. 3aitnytaunona, l11.b. Caiidyanaes, H.®. Axmenosa

KATTA XA’KMJIM MABJTYMOTJIAPHA KAWTA UIIJIOBUU AXBOPOT
TU3UMU EPJJAMUJIA KYKPAK BE3U CAPATOHUHU AHUKJIAIL

Makxonana Kykpak 6e3u capaTOHUHU XaBGIIM PUCK T'YPYXMHH IIAKIUTAHUIIMHYE Ba HHAUBUAYAN PUCK (aKTOpJIapHHU
aHMKJIAII XaM/a TaXJIi 6y#inda ax00poT TU3MMHUHY HMIITAa0 YMKUII HaTHKamapy kentupuiran. Kykpak Oe3u capaTronu
PHCKH MaBXyJ 3HT aXaMUSTIHN (paKTOpIapHUHT YPHATUII MMKOHHHH O€pyBUH MIJIK HAaTH>KaIap OJIMHTAH.

Kanut cy3map: xykpak Oe3u capaToHH, axOOpOT THU3MMH, XaB(INM PUCK TYpyXH, puUCK (akToprapu, Gamopar

JKaaBajik, aHKECTa CTaTUCTHKA, OHKOJIOTHs.

OHKOJIOTHSI COXAaCHHUHT MyaMMoOJapuiaH Oupu
V36eKknCcTOH aémIapuHUHT KYKpak Oe3H CapaTOHH
(KBC) kacammru OwiiaH KacaJlaHTaH opacuia IOKOpH
MO3UIUs drayiad TypyBUM KyKpak Oe3W capaToHH
KacaJUTMTUHU TIpodunakTukacu xucobmanamu [6]. Iy
cababmu Oy KacCaUIMKHA TNpoQUIaKTHKAa pexacuia
KaCAJUIMKHUHT ~ PUBOXJIAHUINUTA TabCUP  KHWIYBYH
(akropnap komiuiekcuHu aHukiam acocuma KBC
XaB(UIM PHCK Ba WHIUBHUIYal PHUCK TypyXJIApUHU
NIAKJUTAHUIIUHY  Oaxonaml OwiaH “‘coryoM” aémiap

OocKHuWIapuaa KYKpak Oe3WHW XOCHJIACWHH AaHHKJIAII
nomsapbd xucoOmaHamu. OTHONOTHK (QaKTOPIAPHUHT
aHUKJIANl  yCYJUIADUHM  OMpW  COFJIMKKA  3apap
eTKasMacaaH TypuO axoJM KOHTHHI'CHTHHH KEHT
KaMpald OJIyBUM, XYOAYAWH XYCYCHSTIABDHH XHCOOTa
OJIAJMIaH, amajra OIIMPHIIAA coada OYyJraH dyKyp
U3JIAHUII YYyH OUpPIaM4H TaHJIOB YTKA3WIII UMKOHUHHU
OypyB4YM aHKETANANITUPHIN yCYIH XucobmaHanu. Karra
XKMJIard aHKeTa CYPOBH MAbIyMOTIap MAacCHUBUHU
KalTa WIUIAIl YYYH KOMIIBIOTED TEXHOJIOTHSUIAPHIAH

KOHTHHTCHTH opacuna KaCaJUTMKHUHT Ipra (oiinanaHuIT KCTUKOOIUTH XUCOOIaHA Y.
1- >xanBain
Pecnydanka Buiostaapu 0yiinua KBC ouian kacajajaHui Japaxacu
Bunostiap 100 000 axommra wuHTeH-cHB | 100 000 axonmra (myHE) cTaHAAPTIAMTUHPHUITAH
KypcaT-Ku4 KypcaTKu4

Ymymuii [laxap Kunuiok

M+m M+m M+m
Kopakannorucron 5,6 8,2+1,7 15,245.7 5,6+1.1
Pecrybnmukacu
AHIDKOH 7,7 9,5+1,3 12,842.1 10,1+2.3
Byxopo 8,1 11+1,2 13,9+3.4 10,6+0.3
Kuzzax 6,3 10,2+1,7 7+£3.1 9,6+2.4
Kamxkanapé 5,7 7,5+0,6 9,2+0.6 7,5+0.7
Hagowii 7,4 12,344,2 9+3.8 12,2+1.6
Hamanran 6,0 8,2+1,7 7,8+2.8 9,3+1.6
Camapkany 6,3 8,1+1,0 14,1+1.1 7,2+0.8
Cupnapé 6,6 12,2456 14,74+3.1 7,5+2.8
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