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AKTYa/IbHICTb

MapKeTUHr MoniTuka LocnigxeHHs O6GcnyroByBaHHA

3HaHHA Npo eMouiiHe 3abapBreHHss KOMeHTapiB MoXe OyTy KOPUCHUM AN Pi3HNX
ranysen, Taknux Sk MapKeTUHT, NOJiTUKa, colianbHi 4oCNiMKEHHS, 06CnyroByBaHHs
KnieHTiB Towwo. Lle 4o3Bonsie KoMnaHisM i opraHisauism Kpalle po3yMiTu CBOIX
KIieHTIB, pearyBaTtu Ha KpUTUKY i NOKpaLlyBaTy CBOT NPOAYKTU Ta NOCMYrn.

Pucynok B.3 — Tperiii cnaiia npe3eHTarii

MawunHe HaBYaHHSA

MalumMHHe HaBYaHHS — Lie PO3AiNn LUTYYHOrO iHTEeNeKTY, KU Aae 3MOry KOMIT IOTEPHUM CUCTEeMaM HaB4aTUCs Ha
[AaHuX i nokpallyBaTtu cBoi peaynbraTty 6e3 SBHOro nporpaMyBaHHs.

ETanu HaBYaHHSA

1. IMnopT 6ibnioTek i 3aBaHTaXXEHHS faHUX 4. CTBOpEHHS | TpeHyBaHHS moaeni

2. O6pobka AaHux 5. OuiHka moaeni

3. Posnogin gaHux Ha HaB4anbHy | TecToBy BUBIpKY 6. NporHo3yBaHHS HA HOBUX AaHUX

4. [NepeTBOPEHHN TEKCTY B YACNOBUIA hopmaT 8. 36epexeHHss mofeni

Pucynok B.4 — YerBepruii ciaiin npeseHrarii
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BaratoknacoBa knacudikauis

Mo3uTUBHUIA KNnac HeWtpanbHui Knac HeraTuBHMA Knac

baraToknacoBa knacudikauis - e Bua 3aBgaHHsA MaLIMHHOIO HaBYaHHS, Ae MoAenb NOBUHHA
nNpu3Ha4YnTK oaunH abo Kinbka Knacie Ans KOXXHOro BXigHoOro 3paska. Y nopiBHSAHHI 3 6iHapHO
Knacudikauieto, e Mogenb BUpILLYe M ABOMa Knacamu, 6aratoknacoBa knacudikauis Bkrtovae GinbLuy
KiNbKiCTb MOXNMBUX KraciB. Hanpuknag, knacudikauis TOHanbHOCTI TEKCTa AN NO3UTUBHUX,
HEenTpanbHUX Ta HEraTUBHUX EMOLN.

Pucynok B.5 — [’ aruii cnaiig npe3eHTanii
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JloricTuyHa perpecis

TNorictuyHa perpecia - Le MeToa MaLUMHHOMO HaBYaHHS, AKUIA BUKOPUCTOBYETLCS AnNS
BMpilLeHHs 3aBAaHb GiHapHoi knacudikauii. OgHak noro MoxHa mogudpikyeaTtn ons
poboTu 3 baraToknacoBMMU 3aga4amMu Knacudikadii, BKNoYyaoun Knacudikadito
TekcTy. OOuH i3 nigxodie A0 BUPILLEHHA Takux 3agad - ue metoq "OauH npotu Beix".

One vs Rest

"One vs Rest" (oguH npoTh BCix) - Le cTpaTeria MallMHHOIO HaBYaHHS, Lo
BUKOPUCTOBYETLCS ANs po3B'A3aHHs baraTtoknacoBux 3afay knacudikauii. Y uin ctparerii
ANSA KOXHOTO Kracy CTBOPHETLCA OKpeMUI Knacudpikatop, SKWIA HAaBYaETLCA BiOPI3HATH Lei
Knac Big Bcix iHWwux knacis. TobTo, sKwo € N knacie, To cTBoptoeTbest N knacudikartopis,
KOXEH 3 AKMX HaBYaeTbCS BiAPI3HATU OOWH KOHKPETHUIA Knac Big iHwux N-1 knacie.
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[lataceT € Kno4oBUM ENeMEeHTOM Yy BUBYEHHI Ta aHanisi ToHanbHOCTI TeKCTY. BiH MicTUTb Habip TEKCTIB, siKi BXXe MatoTb NPU3HaYeEHi
MiTKV (Hanpuknag, "no3uTMBHUIA", "HeraTBHUIN" abo "HenTpanbHUIN"), WO A03BOMSE anropyuTMaM HaB4aHHA MaLUMH 3pO3yMiTH 3B'A30K
MDK TEKCTOBUMM KOMEHTapPsSIMU Ta iIXHbOI eMOLIIHOI0 OLHKO. Y AocnimkeHHi 6yno BUKOPUCTaHO 35528 koMeHTapiB, sIKi MalOTh
HACTYITHI eMOIIii:
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EmoLis komeHTapis

mAnger Disgust ~Fear mJoy mNeutral - Sadness ~Shame Surprise

Pucynok B.7 — Ceomulii cnaiij mpe3eHTarii

MOBA NMPOIrPAMYBAHHA CEPEJA PASPOBKHU BIBITIOTEKK

PyCharm

Pucynok B.8 — Bocemuii ciaiin mpesenrairii




3HaYeHHs

3HaueHHA

=
%
@

o
w
@

N R

BERT Mogenb

3Ha4eHHsA METPUK

ToMHICTE MoanTMeHa Ta4HICTE MoauTieHa noeHoTa HeraTueHa To4HICTE HeratweHa noeHoTa
Metpuka

To4HICTE Mo3aWTHBHA TONHICTE  ®TMO3WTMBHA NOBHOTA M HeraTWBHa TOMHICTE M HeraTweHa NOBHOTa F1

Pucynok B.9 — JleB’saTuii cnaiia mpe3eHTarii
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JlorictuyHa Perpecis

3HayeHHA MeTpUK

TouHicTL MNoauTnaHa TO4HICTE MoanuTHeHa NoBHOTa HeratMeHa TOYHICTE Heratue+Ha nosHoTa
MeTpuka

TouHICTE MoauTWEHa TOMHICTE W TIO3MTMBHA NOBHOTA W HeraTWeEHa TOMHICTL M HeraTueHa noeHoTa F1
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[TopiBHAHHSA

Y peaynbtarti gocnigpkeHHs, 6yno npoBeaeHo NopiBHAHHA MiXK JBOMa MOAEensMK1, a came MK MOAEero
BERT Ta [loricTu4Hol perpecieto. 3 nonepedHix cnanaax, MoXHa oTpUMaTU 3aKMNKYEHHS, Lo NoricTUYHa
perpecisi Kpalwa 3a BERT mogens y AaHiii nocTaHoBneHoi 3afadi. Tak sk, noricTuyHa perpecis 3HauHo
MEHLL BUMOITIMBa Ao ob4YMcnioBankHMX pecypcie nopisHAHO 3 BERT Ta BoHa npocTilwa B peanizauii Ta
pPO3ropTaHHi.

Peani3auis

Y ubomy gocnimkeHHi 6yB po3pobneHuid 4onaTok, B AKOMY forika peanizoBaHo 3a gonomoroko Gibniotewi
Scikit-learn Ta iHTepdelic goaaTtka peanizoBaHuii 3a gonomoroto Beb-dpelrimBopky Streamilit.
[emoHcTpaliio goaatka MoxHa Byae nepernsHyTA Y AeMO-PONUKY.

Pucynok B.11 — OgunaausaTtuii ciiai npe3eHTarii
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HALIIOHANbHW
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[19Kkyto 3a yBary

3BOPOTHI 3B'A30K:
Email: maskym.frolov@nure.ua
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This thesis is devoted to the study and analysis of various methods of
identifying and classifying the emotional coloring of comments in modern
Internet resources. The research is aimed at revealing elTective approaches to
automatic detection of emotional responses in textual content, taking into
account the specificity of detecting different shades of emotions, such as
positive, negative and neutral. The analysis and comparison of diflerent
methodologies and algorithms will allow to determine the optimal approaches
for the development of tools for the automated analysis of large volumes of

textual information, taking into account its emotional component.

AKTyanbHICTE 1@ 1HOCTaHOBKa npodiemu. B ymoBaxX  BCCOCHAHOT
Bipryasizauil iHrerpauiil, eMouiiiHMil BUMIP TCKCTOBMX KOMYHIKauiil crae
HAA3BHUAHHO BRAIMBHM JUIN PO3YMIHHA T4 B3A€MOAIT B OHIAIH-CEPEI0BHILAX.
KUILKICTL KOMCHTApIB, 110 nyOJIKYIOTLCH WOACHHO B [HTCPHET, HAA3BHUAIHO
Beanka, 1 eeKTHBHMIL anans iX eMOMIHOIO 3a0apBACHHA Mae 3HAUYILMI
HOTCHUIAN JUIH HOKPALICHHS SKOCTT KOMYHIKAUIT, PO3BHTKY COUIAILHHX MEPCK,
4 TAKOXK /U BHABICHHN TCHJACHUIH B rpomaiacekiil aymui [1]. 3aammicrs
ABTOMATHYHO  KJACH(IKYBATH  €MOUIT B TCKCTOBMX  KOMCHTapAX  Crae
HEOOX1AHO Ui ¢CKTHBHOIO BUKOPHCTAHHA wi€l indopmauii B pisHux
cepax, BKAIOUAIOMH MAPKCTHHI, HOAITHKY Ta COLIOIOIIO. 3 ypaxyBaHHAM
pO3MATTTA  BMPA3iB T4 KOHICKCTYQILHMX Baplauiil, 10 XapakiepHi juis
CMOUIITHOIO BHCJIOBICHHA B MOBJICHHI, BHHHKAE HCOOXIAHICTL B po3podul 1a
OITHMIZALIT AITOPHTMIB, K1 31aTH] ¢PCKIHBHO BHABANTH T4 KIaCH(IKYBaTH
Pi3Hl CMOUIHHI CTAHH B TCKCTOBHX KOMCHTAPAX.

OcHoBHl Marepiaim  JA0CALGKCHHS. AHAN3 TOHAALHOCT] TEKCTY — UE
HPOLEC BHIHAUCHHA CMOUIHOIO ToHy al0 BIAMYTTIB, SKI BHPAKCHI B
rekcrosomy marepian [2]. Lleit ananis cupsiMoBannil HA BU3HAUCHHS TOI0, YN
TCKCT MAe HOZHTHBHMI, HCIATHBHMIL 4k HeiTpaibhuil xapakrep. OcHoBHHM
3ABJAHHAM B QHAN3T TOHAILHOCTI € Kiacndikauis HONAPHOCTI JOKYMEHTA,
10010 BM3HAUCHHN, M € BHPAKCHA JAYMKA B JOKymeutl abo  peucHui
HO3HTHBHOK, HEIATMBHOKW  abo  ueirpanbow.  Meroan  knacndikauii
TOHAILHOCTI B TEKCTaX BHKOPHCTOBYIOTBCH JUIS BH3HAUCHHA €MOULIIHHOIO
3a0apBACHHN  BHCJIOBIIOBAHL  4M  TEKCTOBOIO  marepiany. Mas  ouinkm
eeKTMBHOCTT Kaacn(Pikaropa 1a BU3HAYCHHS PIBHA TOMHOCTI MOJCHI B aHanisi
eMOUIIHOIO 3a0apBACHHA YACTO BHKOPHCTOBYETBCH [IEPEXPECHA 1ICPEBIPKA.
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(OCHOBOK 1BOIO HPOUECY € TECTOBA BUOIPKA, B Kl BU3HAUCHA BIANOBUIHICTD
MIXK JIOKyMCHTaMH T1a X Kaacamu [3].

ITix wac nepesipku BUKOPHCTOBYETLCH Pesy.abiar, sKkuil Kaacuikarop
HAAAB JUI JOKYMCHTIB y TECTOBii BHOIpUI, 1 HOPIBHIOETBCH 3 BLIOMHM
npaswibiuM  pimennsm.  Oanak  juim of'exmusnoi  ouinkn  edexrnsroct
AropHIMY HOTPIOHA YMCCALHA MCTPHKA HOIO #KOCTL. Y  Hainpocrimomy
BHIIAAKY TAKOK YHCEILHOK METPHKOI MOKe OyrH TouHiCTh (accuracy), sika
BH3HAYAE YACTKY AOKYMCHTIB, JUIN AKMX KJIACH(DIKATOP NPHIHAB 1PABHILHE
PILLCHHS.

P+
=f’0l’:no"' (I)

Accwracy
je Accuracy — TOMHICTb;
TP — ICTHHHO HO3HTHBHI PILICHHS;
TN — ICTHHHO HEIaTHBHI PILICHHN;
FP — HOMMAKOBO 1103HTHBHI PILICHHS;
FN — 1IOMIIKOBO HCIATHBHI PILICHHA.

OuHax y uiit METpHILl BAKINBO BPAXOBYBATH OCOOIMBICTL: YCI JOKYMCHTH
HAIAIOTBCH O/JHAKOBIH Basi, M0 MOKE OyTH HEKOPEKTHMM, 0COOIMBO y pasi
3HAYHOIO YCYHCHHS PO3IOALLY AOKYMCHTIB y HaBuaibHii BuOIpul Ha KOPHCTHL
0aHO10 Kiaacy. Y rakomy Bunaaky knacudikarop mae Ouisiue indopmauii npo
Heil KJAc 1 HOIO PILICHHS B MEKAX ULOIO KJIACY MOKCE OyTH QJcKBaTHIILMM.
Hacopasai ue MOKE HPH3BECTH JI0 BMCOKOI TOMHOCTI, 1€ HPH  ULOMY
KaaCH(IKATOp MOKE HOKa3ysBaru CAadKl pe3yibrarn B PAMKAX KOHKPETHOIO
kiaacy. [l supiwenns uiei npodiueMn PEKOMCHAYETBCS BHKOPHCTOBYBATH
30anancosanuii Hadip ganux (aaracer).

Tounicrs (precision) 1a nosuora (recall) BHKOPHCTOBYIOTHCH AK METPHKA
JUIst OUTHKH QaropuTMiB BiulyucHus indopmanii. [Hoa1 BOHH BUKOPHCTOBYIOTHCS
CaMOCTIIHO, @ THOAI CayXKarh 0a3010 /U NOXUIHMX MCTPHK, Takux sk F-mipa.
Cucrema 30epirae indopmanis npo 1¢, CKUILKH pasis 3a JOKYMCHTAMH 33aHO0I0
KJACY HPHIHATE BIPHE 1 CKUILKH Pa3iB HEBIPHE PILICHHS:

Precis ionp= = (2)
.- N
Precision,, = — (3)
Recall, = rp?u' “)
Recall, = ——, (5)

j¢ Precision, — T0MHICTD HO3HTHBHUX PILLICHD;
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Precision,, — TOMHICTb HCIATHBHUX PILICHD;
Recall, — 110BHOTA 03U THBHUX PIILICHD;
Recall, — 110BHOTA HCIATHBHHUX PILLICHD.

TouHiCTb CHCTEMHM B MEKAX KJACY BH3HAUAEC, SKA YACTHHA JIOKYMCHTIB,
BIPHO BUIHCCCHMX CHCTEMOK) /10 JIAHOI'0  KJ4Cy, BIIHOCHTBCH /0  BCIX
JIOKYMEHTIB, SIKI CHCTEMA BH3HAUMIA AK uei kiaac. 1loBHora cucremu Brasye Ha
¢, SKa YaCTHHA JIOKYMCHTIB, KOPCKTHO BH3HAUCHMX KHAaCH(PIKATOPOM 3K
HAICKAUMX JI0 [ICBHOIO KJACY, CTAHOBHTL BIACOTOK BCIX JIOKYMCHTIB UBOIO
KJIACy B TECTOBII BUOIpLL.

Xoua BHUI 3HAYCHHA TOYHOCTI 1 HOBHOTH € OQKAHMMHM, B PCAILHNX
YMOBAX JIOCSIHCHHS MAKCHMAIBHHX 3HAUCHL O0OX MCIPHK OJHOMACHO €
cknaanuM  3asaannsm.  Tomy  neodxiano  wmykamn  0asanc MK - umMp
napamerpamu. B usomy xonrekeri F-mipa Cra€ BasIMBOIO METPHKOIO, sKa
o0'eanye inopMAaLio PO TOUHICTD 1 HOBHOTY anropurmy. F-mipa npeacrasiuse
€co0O010 1apMONIiNe CEPeAc MK TOUNICTIO 1 HODHOTOIO T4 TEHAYC A0 Hyis,
AK110 200 TOUHICTD, a00 10BHOTA HA0NNKAETLCS 10 HYJIA.

Freciston « Recell
#recision + ascali’ (6)

Fl1=2«
a¢ Precision — tounicts kaacuikauii;

Recall — nosunora.

Jana Qopmysa Hajae 0aHAKoBy Bary TOUHOCTI 1 10BHOTH, TOMY F-Mmipa
Oy/1e najary OHAKOBO 1IPH 3MCHLICHHT 1 TOMHOCTI 1 HOBHOTH.

OCKUILKH MCTPHKH BUKOPHCTOBYIOTH PI3HI LIKAIH OLIHIOBAHHA, HCOOX1IHO
HPOBECTH  IXHE  CTAHAAPTM3YBAHHA JUIS  NOAQILIWIOIO  BMKOPHCIAHHA T4
HIBMINCHHS TOMHOCTI OUIHIOBAHHA. 3BAKAIOUM HA 1€, 10 NPHPOAHA MOBA
BMMArae nonepeanboi  o0poOkmn,  HCOOXIAHO  3AIHCHMTH  OUYMUICHHS 14
BeKTOpH3auilo Tekcry. Eran o0po0kn KOMEHTapiB BKIIOMAE Takl KPOKH, sIK
TOKCHI3aUI PCUCHb, BHAAICHHA "Cron-cais”, Hopmauizauis ciais 1a  ix
HEPETBOPEHHS B UHCIIOBE HPSACTABICHHS Uist Kiachikauii.

Ha erani toxenizauil peucHb HPOBOANTLCS PO3OHTTS TEKCTY HA MCHUI
aToMapHl OJMHMUI, TaKl AK OKpemi peucHus abo caosa. Il vac suaancuns
"cron-cais" OUMIIAIOTLCH AaHI BIA CAIB, AKI HC HECYTh CEMAHTHUHOIO alo
CMOUTHHOI'O HABAHTAKCHHA 1 HC MAIOTHL BaXAMBOCTI npu Kaacudikauii. Ha eram
HopMamizauii cais 3a0e3nCuyerss OAHAKOBMIT BuIusl BCIX Qopm cais 3a
JIOIIOMOIOI0 METO/LY JIeMaTH3aulii.

Buxopucrosytoun xaacuikaropn MammMHHOIO HaBuaHus, (GOpMYy€ETHCs
pe3toMe, SKe MICTHTL IHGOPMALTIO PO 00'€KTH BHCIOBAIOBAHHA T4 BIUOBIAHY
iM ronaneny sekeuky. s edexrusuoi poborn kaacudikaropa 1a TOMHOIO
BH3HAYCHHS TOHAILHOCTI TEKCTY, MOAC/IL NOTPIOHO HABYATH HA 30AIAHCOBAHMX
HPHKIAAAX, AKT OCPYTLCS 3 BIAKPHTHX JUKEPEL.
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Bucnoskn. BusiBicHO, 10 pi3Hl METOAOA0ITT T2 AINOPHIMH MAKTh CBOI
nepesarn 1@ OOMEKCHHS Yy BH3HAUCHHI CMOLIIHOIO TOHY B KOMCHTapsx.
Bazuimsum  acnektom €  HCOOXUAHICTL  PO3POOKHM  IHYUKHX CHCTIEM, $KI
BPAXOBYIOTh KOHTCKCT, CEMAHTHUHI OCOOAMBOCTI T4 MOKJIMBICTb BHABJICHHA
HIOAHCIB Yy BHCJIOBACHHI emouiii. JlOCHLKCHHS NUITBEP/UKYE, 10 TOUHI T1a
HAAIIHL  MCTOAM  @HAN3Y  CMOUIIMHOIO  BHCIOBICHHN  MOKYIb  3HAITH
3aCTOCYBAHHS B PIsHUX cepax, BKIOUAIOMH MOHITOPHHIT IPOMA/ICLKOT JAYMKH,
HOKPAWICHH OOCJIYIOBYBAHHA KJIIEHTIB, AHAN3 PHHKOBHX TCHACHUIN T1a
YUPABIIHHS PEIYTALIEI0.
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