JIOJATOK A

['padiunnmii matepian kBanidikaiiiHoi poooTH
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MiHicTepcTBo ocBiTHM | HayKKM YKpalHM

XapkiBCEKMH HALiOHANBHMHA YHiBepcHTeT
papioeneKTpoHIKKM

Keanidikauiina pobora

Meton HeUITKOI KIacTepu3alili KOPOTKHX
TEKCTIB

BuroHaE:
cTyment rpynE Clim-22-3

Credmame b.O.

Kepiennak:
mpod. Kyave TA

Xapkie 2024

AKTYanbHICTb TEMU

KnacTepHHi aHami: € OJHEM 3 HAaHBZEIHBIIHX POSOUNE CHCTEMHOTO 3aHANIZY JaHHX 1 3aCTOCOEVETECA B
PISHHX MpodaeMHHX 00IacTAX — TeXHIYHHX, NPHPOOHHYIHX, COIMATeHHX KiIacTepHsamd € IpHEIAIOM
33ENANHA Hap9aHHA 0e3 EUHTeNnd 1 SBOJHTLCE A0 PosOHTTA BHXLTHOT MEOEHHH 00'€KTiE Ha MIMHOEHHH
KTACiE TAKHM YHHOM, INOD eIeMEeHTH OJHOIe KIiacy OyIH MAaECHMATBHO CHOEL MUK cOO0I0, 3 eleMeHTH

PISHHX KIACIE - BIIPISHATHC.

TpagumiAEl METOOH KIACTEPHOIO aHAMIY IPAIOKTE 12 00'€KTaMH, 33JaHEMH V BHITIAA] BEETOPIE OZHAK.
Tlpa poBoTi 3 TEKCTAMH MEPIIEM KpPOKOM ANTOPHTMY KIACTEPHIAIN € BH3HAYEHHA TIPOCTOPY O3HAK 1
NodYI0Ba B HBOMY BEKTOPIE HASEHHX TeKCTIE. JK TIPaBHI0, OMEpEYEaHI BEKTOPH MAMTh BEIHEY
POIMIPHICTE 1 IpH poOOTi 3 HHMH TpagumiiHi MeTOOH KIACTepHOrO 2HAMZY He 3a0e3neuyIOT: JOCTATHID
e)EKTHEHICTE. ¥ pas1i podOTH 2 KOPOTKHMH TEKCTaMH POSMIPHICTE ECKTOPIE HE ZMEHIIVETBCA, 3 JIHIOE
O0OacTeCA BIACTHEICTE POPLIECHOCTI J0 BEKTOPIE O3HAE, IO CTEOPKE OOATEOEL TPYZHOML MOpPH ix

0OpodITl METOJAME KIACTEpHOTO AHAMIZY.
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MeTo10 poboTH € po3podKa METOLY y CHCTEMI MIITPHMKH TIPHHHATTA PillleHb IS KIacTepH3aIlil KOPOTKHX

TEKCTIB YKPAIHCHKOK MOBOIO 3 YpaXyBaHHAM eKCIIepTHOI iH(opMartii .
[l moCATHEHHS NOCTAaBIeHOI METH HeOOXITHO BUPIIIHTH TaKi 3aBIAHHI:
1) npoBecTn OIS CYYacHHX METOJIIB YITKOI T4 HEYITKOI KIACTepH3aIlii;

2) po3po0OUTH MeTO] KIacTepu3allii KOpOTKHX TeKCTIB;

3) mpoBecTH peanizalio Ta BepH}piKalio MeTOLy HeUiTKoI KilacTepH3alii KOPOTKHX TeKCTIB.

O0'ekTOM JOCTIDKEHHA € KIacTepH3amis HAOOpIB JaHMX, M0 CKIAJAIOTECA 3 KOPOTKHX TEKCTIR

VKpAlHCBKOK MOBOIO Ta €KCIepTHa iH(OpMAIlid, 110 HaIXOTHTD I 9ac iHTepaKTHBHOI 00poOKM TEeKCTIB.

IIpeameToM IOCTIUKEHHS € METOAN HEWITKOI KIacTepm3alii KOPOTKHX TEKCTIB Ta 0OpoOKH excmepTHOL

iadopmaii.

OcHoOBHI 3aB1aHHS aKTYaJIbHI y cepi 00podKH

KOPOTKHX TEKCTIB
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PoznizHasaHHA BugineHHA 3 TEKCTY AaT, Npi3BMLL,
iMeHOEBAHWX CYTHOCTEMH HalMeHYBaHb reorpadiyHmx
ob'exTiB TOWD.

CETECCUTTE RN LUEL TS ) Moain HaBopy AaHWMX Ha TEKCTM 3
TEKCTY NO3UTHMBHOK) Ta  HETATHUBHOH
TOHaNbHicTH), afo 3a WHUpWKMm
CMEKTPOM eMOoLLii

Knacudikatopu Ha 6azi [[EMIEIE TEKCTIB no
MOBHMWX MOAeneu 3azganeriab BM3HAYEHHM
TEMaTHam

MopdemHunia aHanis,

MogHi mogeni

Buv3Ha4yeHHA 338 KNHY0BMMM
cnogamH

LDA,

MogHiI mogeni
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MeToa He1ITKOI KJacTepu3amii

Training  p==p{ Re-run chustering |

ot P Minvetworkbonch  —p  Custeringloss

v Featwesfor | | 220 [N
dlustering \ | | Cluster updates |

CxeMa po0oTH HelipoHHOI MepeXKi 17151 00POOKH TEKCTIB

(e oy E \_ : J
|

ApxiTeKkTypa HellpoHHOT Mepe:ki 178 00poiKH TeKcTiE

N — KiIRKICTE ENEMEHTIE ¥ HAbOpL.

o e o e Unsee k — zagane 9HCIO KIACTEPIE.
AT

d-poaMIpHICTE EXiTHOTO HAbOPY JaHAX

N — KIaBKICTE eneMeHTIE ¥ Habopl.



MeTtoa iIHTepAKTHBHOI KJacTepH3alil KOPOTKHX TeKCTIB

1)IlepenoOpodKa TeKCTIB: BUIIpaBIeHHS opgorpadii, TOKeHI3amid.
2)Po3nmpeHHd CIIOBHIKAa MOBHOI MOJEI.
3) TouHe HanamMITYBaHHA MOBHOI MOJIEITI.

4) Inimiamizanig nrapiB HelipoHHOI Mepeskl OIOKY KIacTepH3ariii.

6)IlepBuHHA KIacTepH3amid (CHHXpOHHE HaBYaHHA HEHPOHHOI Mepeiki
KJIacTepH3allli KOPOTKHX TEKCTIB Ta BU3HAUCHHS IIEHTPIB KIIaCTEpPIB).
7)Kpokn IHTepakTHBHOI KiIacTepu3amii (IIHKI 10 JOCATHEHHSA HPHIIHATHOL

I8 eKCIIepTa AKOCTI KIacTepH3alrii).

TpHIAHKOBA APXiTEKTYpa NPOTrPAMHOT0 KOMILIEKCY I8
iETepaKTHBHOI KIacTepH3anii KOPOTKHAX TeKCTIiB

0
Tarvys uacTipaal 1 i daeie Ta B oS
@h O o e i D P TAT _* ¢ VDb O DT R

Bk MANGHEOT) BARARHS: E
ok Rest-cepaici: E T .
¢ . - 0K ¥ KOPMICTYBATIR,
R "tﬁw"m_t HEPER. CEPRICI BIIEMOT T EDpICTYBIYEM, KDKE IEM)eL Ty
BRROHAHER IAMITIS BLY P — pi 1GPU TARHTAACHER BE!L'LEIK.EEIII_
COBICHOND APy poapeny SATYCK NPOSEIVPI KBCTEpanAil

DVHKIIOHATEHA CTPYETY DA
00Ky MAITHHHOTO HAETAHHA
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Monay1b mo0OyT10BH BEKTOPIB 03HAK 151
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Bepudikauisa meroay

CrHcox nepmx 4 BeKTOPIE HaDopy JaHHK

Xy Ca
P 10191515 oos221088 004377278 007853585 G, "
i 0
007799758 10272592  0.02764643 0.08018722 C,
008581394 008759326 10357817  0.05009851 C,
B ooss3s625 007127021 003702508 10561156 C
* Cy
%2 * Xa

PezyneTar KnacTepHEzamii 4nd nepmax 12 EeKTOPIE
11

Bepudikanist MeToay Ha KJIAaCHYHOMY 3aBJIaHHI
kiaacugpikamii Ta kiacrepusanil «Ipacu @imepay
)‘\._

€ g Y .

-;f;

“ 5119 3562 1433 0278 Cyfsetosa)
n 7077 3227 4727 1480  C|versicolor)
n 6395 3337 6032 2550  Cylvirsinica)

55



56

BucHOBKM

IIpoBegeHo DocmimKeHHA MOAeIeH TA METOIIB MALIHHHOIO HABYAHHA 11 OOPOOKH TEKCTIB,
Ta PO3po0ICHO APXITEKTYPY INTYYHOI HEHPOHHOI MEpEki, IO pPeamisye KIACTEPH3AllID Ha

Dasi IpocTOpy O3HAK MOBHOI MOJEN! YKPaiHChKOI MOBH.

Po3pobneHo meTom oOpoOKH TEKCTIB AMA POSIIHPEHHA CIOBHHKA MOBHOI MoAemi Ha 0asi
HeHPOHHOI Mepexl 3 BHKODHCTAHHAM HEUITKOIO IlepapXidyHoro KiaacHdikatopa, AKHH

J03BOJIAE MIBHIIHTH TOYHICTH KIACTEPH3aLIl B cepeaHpoMy Ha 10%.

ITporpaMHHH MOXyTb, IDO BHKOHAH V TDHIAHKOBIH ApXITEKTypl, AO3BOIHB c()eKTHBHO
OPraHi3yBaTH CHiTBHY PoDOTY EKCIEPTIE Y XOMA1 PIIIEHHA 3aJadui HEYITKOI KIACTEpH3aIlil

HADOpY JAHHX KOPOTKHX TEKCTIB

T —— "
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FUZZY INTERACTIVE CLUSTERING METHOD
Abstract. The article examines an example of 2 symem m winch 2 large number of short text: are zenerated In it

MMWP
kev parformance mdicators

lanning documsnts, within wihich keyv
form a data et conzisting of short texxs Within the framework of this system thers & an wzent task

indicators are detenmined. The formmuistons of

of fonmmg and updating a classifier bazed on this set A solution to this problem is presented uzing the fuzzy meracirves chustenng
mmwm:wwmdmmdemmummMGMMd

mﬂsm;w-wdbnmmwm:lmwmm-m:nmm&mm
Yo %0 obtam 2 full-fledged corpus of texts for vourself raining language models.
Keywords: clustening, data, deciston making efficiency, neural nat.

Introduction

Cluster amalysis is one of the most important
sections of system data analvsis and is used m vanous
problem areas - technical, natural science, social.

Clustenng s an example of an unsupervised
problem and comes down to dnviding the
set of objects into subsets of classes in such a
elemants of one class are as similar as posuble
other, and elements of different classes are

iell

o

Traditional cluster analysis methods work with
objects specified a3 vectors signs [1-4], When workang
with texts, the first step of the algorithm s clustenng »
defimtion space muigns and construction m it vectors
avalable texts [3, 6], Typacally recerved vectors have big
dimenwiors and when working with them traditiomal

them processmg by cluster analysis methods [11, 12].
Below the short texts m this research mmphed texts
comsisting from one or several sentences with a total
number of words rangmg from 5 to 100.

In additon additional complicating factors solution
tasks clusterms for short texts are: symommy,
homonymy, more fraquent, comparad to ordmary texts,
most the mam thing 15 partial or complets sbsence
comtext for short texts,

Svaft haisht array:s mformation comsisting from
short tex sats fragments, contmbutes mtensification
research m the feld development methods processms
texts nsns machms leamms.

Problem annually dedicated to a sigmficant number
of studies. Biz Part camed out researchrefarz totexta m
Enghch bngmace.

In the article an example of a system 13 considerad
m winch 15 happenme generation big number of zhort

texts In 1t the participants form documentation strategic
planmng, within the framework of which are determuned

Formulations key indicators efficiency form a data
set consusting from short texts.

Withun these systems acute the task 1 to form and
update classifier based on this set.

Thas task can be solved with clusterng.

Main Part

Modem methods clustering using neural networks
are wually used neural network for preparation vectors
ugns and then used analytical method (based on formulas
with hyperparamatens) for clustering these signs.

As 2 result, the result of clustenng due to quality
recerved vectors signs, 1e quality tramung neural
natwork

At the same time, i the last time appear mathods
allowing solve the clusterng problem diwectly usmng
neural network that allows combine process recering
vectors signs and actually clustenng,

Suickmg to 1deas for the researcher most sumple and
accurate reverse communication there wall be cnticiam
recerved results clustermg, i this work supposed reverse
commaction two types:

l- “element X, must belong to the cluster C7,

- “element X, should not be in cluster 7.

Smnltznom!} may be recerved mbitranly the
number of such tutncﬁom. m particular, 13 easmily
specified resmiction “change” elements X and X m
places” combmation two restrictions first kand In Table 1
shows an example of a formalized reverse comnactions
from an expert mn the form of 2 mamx reverse

At the mtersection of the lme comespondms
element (object) from the data set and cluster to wihich
the an object was ranked with the hughest dasree
confidence newral network (maximum value m the
comresponding  output component vector) = placed
reverse comnaction two the above typss m the form
“Include” or “Excluds” respectivaly. m Table 1.
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