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AJITOPUTM BUJIOBYBAHHS TA OIIPALITIOBAHHSA
CIHHOPIJHEHUX JAHUX B COOIAJIBHUX MEPEKAX

OcHosolo daHoi pobomu € 00UH 3 a/n20puUMMI8, WO BUKOPUCIMOBYIOMbCA 8 pPeKOMeHOayillHux cucmemax -
pekomeHdayiliHa cucmema ocHosaHa Ha dirbmpayii emicmy. Bona aHanizye nocmu kopucmysauie y Twitter ma eupaxosye
ix inmepecu. Ocobaugicmiwo daHoi cucmemu € me, Wo OAHUll A/120pUMM BUKOPUCMOBYE napa/enbHi 06YUC/AeHHs md
yacmomuuti aHaziz mekcmy. Lle dae 3mozy 06’ednamu srodeli 3 00HaKoguMu iHmepecamu.

Karwouosi caoea: pekomendayiiina cucmema, dama matiHine, big data, nltk, tweepy.

Yurii KRYVENCHUK, Mykhailo-Yurii KHANAS

Lviv Polytechnic National University
ALGORITHM OF DATA MINING AND PROCESSING OF RELATED DATA IN SOCIAL NETWORKS

We live in a time of rapid growth of information technology, which is firmly entrenched in our daily lives. It is simply impossible to
imagine a modern person without social networks, because they perform a communicative and informational function, namely:
communication, information retrieval, news exchange, etc. Five hundred million tweets are posted daily, making Twitter a major social
media platform from which topical information on events can be extracted. So, there is a lot of information available to the user, which is
difficult to identify something specific and necessary in the usual way viewing. Accordingly, there is a need for technologies that can quickly
process large amounts of data and highlight only the information that is useful to a particular user. This technology called recommender
systems. It automatically suggest items to users that might be interesting for them. Due to the desire to unite people with common interests,
it is relevant to develop a recommendation system based on social networks that help in personification of the user and compilation of his
psychotype using his profile.

The paper has description and results of the creation of recommendation system. The basis of this work is one of the algorithms
used in recommendation systems - the recommendation system is based on content filtering. It analyzes users' Twitter posts and calculates
their interests. If we consider all the words, our model will not have good results and do not pay attention to what is important to use.
Therefore, the most important step is always filtering data, so the number one task is to speed up the time of filtering text and retrieving data
from the social network for further processing. The feature of this system is that this algorithm uses parallel calculations and frequency
analysis of the text.

Keywords: recommendation system, date mining, big data, nltk, tweepy.

IHocranoBKa npodaeMu y 3arajibHOMY BUIJISIAL
Ta i 3B’5130K i3 BaKJIMBUMM HAYKOBHMH 4M NPAKTUYHUMM 3aBJaHHIMH

M XKMBEMO B 4ac IIBHJKOTO POCTy iH(GOPMAIIHUX TEXHOJOTIH, SKi MIHO YBIHIIUIM B Halle LIOJCHHE
xutTss. CydacHy JIOJMHY YSBUTH 0€3 COL[aJlbHUX MEpeX IPOCTO HEMOXIJIMBO, 00 BOHHM BUKOHYIOTh
KOMYHIKaTHBHY-iHpopMauiiiHy (yHKIiI0, a came: CHUIKyBaHHs, NOIyK iHdopmaii, 0OMiH HOBHHamH i TA. JlaHa
poboTa nokirMKaHa 00’ €IHaTH JIto/ieil 31 CHIIBHUMH IHTEpPEeCaMH.

['05I0BHOIO 1/IE€10 JOCTIDKEHHS € 38 MaKCUMAaJbHO KOPOTKHI 4ac oOpoOWTH, IpoaHali3yBaTH, a TaKOXK
BiI(iNBETpyBaTH 32 O3HAKaMU Ta aTPHOyTaMH BEIHKHI MOTIK JOMICIB KOPUCTYBAYiB y COIiaTbHUX Mepexkax. Jani
MOXKYTh MaTH BEJIMKY KUTBKICTh ‘“3aifBHX CIIiB”, Harmpukiaa: and, or, the, firstly, does [1]. SIkmro 6patu mo yBaru Bci
CJIOBA, TO MOJIeNb He Oy/ie 1aBaTH XOPOILIMX Pe3yJbTaTiB 1 HE 3BepTaTHMeE yBary Ha AiHCHO BaIuBi Bupasu. Tomy
3aBXK/JM HalBaXXJIMBIIMM KPOKOM € (GUIBTpYBaHHS JaHUX[2], OT>Ke 3aBJaHHS HOMEp OJWH - NMPHIIBHUALICHHS 4Yacy
(hinpTpamii TEKCTy Ta AicTaBaHHS JaHUX 3 COLIATbHOT MEPEXi s i1 mMoJaIbIIoT 00pOOKH.

AHaJIi3 0CTaHHIX TKepeJ

B poGori [3] Oymo mpoBeiaeHO BceOIYHWIA OIJIA METONIB TPOTHO3yBaHHsA npyx6u B LBSN Ta
3aMpoNOHOBAHO TAaKCOHOMIIO JUIS OpraHi3alii iCHYIOYMX METOJiB, 0yJ0 BHCYHYTO IPOIIO3HWINIO MPO I'ATh HOBUX
METOIB I YCYHEHHS HEJIOJIIKiB, HAMAaralo4uch 3HAHTH OanaHC MiX ONTHUMI3AIli€l0 00UNCITIOBAIFHUX PECYPCIB Ta
MOKPALICHHSIM TepeadadyBaHoi MOTy)KHOCTI. TakuM YMHOM, BOHM IPEACTABWIM 3arajibHy MaHOpaMmy 3aBIaHHS
MpOTHO3YBaHHS JApyxk0Ou B oOnacti LBSN i3 30amaHCcOBaHOIW TIMOMHOIO, OO MOJCTIIMTH MOCIHIDKCHHS Ta
PO3pOOKY JOAATKIB Y peaIbHOMY CBITI IIOJO I[HOTO BAXKIUBOTO MUTaHHS. Hemonikom poOOTH € moraHa TOYHOCTI
NIPU HECTadi IaHUX.

B pobori [4] mokpamgyersest SLOMA, 3acTOCOBYIOUHM COILIaJbHY peryisipusauito a0 ¢axropizarii
migMarpuib, nosHaueHy sk SLOMA++. Takum 4MHOM, 3alipOIIOHOBaHa MOJIETb MOKE OTPUMATH KOPUCTD SIK BiJ
COLllaJIbHNX PEeKOMEHJalil, TaK 1 BiJl JJOKAJLHOTO MPUITYIEHHSI HU3bKOTO paHry. EKcriepuMeHTa bHI pe3ysbTaTy 3
JIBOX peaslbHUX HaOopiB manux, Yelp i Douban, neMOHCTpYIOTh mepeBary 3anpornoHoBanux mozeneit Hax LLORMA
i MF. Ane HenoikoM 1aHo1 poOOTH € Te, 0 BaXKKO OXOIMUTH CKJIATHI BITHOCHHHU Ta B3a€MOJIii Mi>K KOPHCTYBadyaMHu
Ta eJIEMECHTaMH.
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B poboti [5] Oyno 3amporoHOBaHO HOBHH METOJI COIIAIbHUX peKoMeHnallid, a came Probabilistic
Relational Matrix Factorization (PRMF), sika cnpsiMoBaHa Ai3HATHCSl ONTHUMAJbHY COLHAJIbHY 3aJICKHICT MIX
KOPHCTYBa4aMu, 1100 MiATBEPAUTH TOYHICTh PEKOMCHIAIl. Y naHii peKOMEHIAIliHIi CUCTEMi € BA OCHOBHHUX
3aBJaHHs, a caMe: PeKOMEH/allisl IIPEIMETIB Ta MPOTHO3YBaHHS PEUTHHTY.

®opmyI10BaHHA Wijeil cTaTTi
MeTo10 po6oTn €: mBHAKO i HaxiiiHO 0OpoOMTH Benuki maHi At OTpUMaHHS pPEKOMEHAALid Ipys3iB,
OB’ sI3aHUX CHUIBHUMH iHTEPECaMU.

Bukag ocHOBHOro MaTtepiany

s CTBOpEeHHSI peKOMEHIAIIHHOI crucTeMu OyJI0 BUKOPUCTAHO NEKiJdbKa ITOCHTH TOIMIHMPEHHUX 0i0IioTeK i
Metoauk. bibmotexkn: multiprocessing, nltk, tweepy. Metomuxku: bag-of-words.

Multiprocessing:

Lle naker, SIKUi MATPUMYE MOPOPKEHHS MpoueciB 3 BUKopuctanusM API, monioHo no moxayns threading.
[Maker multiprocessing mpomoHye sK JIOKajJbHY, TaK 1 BiJjalieHy napaneibHicts, edexrtuBHo ooxomsun Global
Interpreter Lock, BUKOPHCTOBYIOUH ITIAIIPOLIECH 3aMiCTh HOTOKIB. 3aBISKH IIbOMY MOJYJb JO3BOJISIE MPOrpamicTy
MOBHICTIO BUKOPUCTOBYBATH KiJIbKa MPOLECOPiB Ha NeBHil MamuHi. Bin npaiioe sik Ha Unix, Tak i Ha Windows.

Monayns multiprocessing Takoxx mnpexacraBise API, ski He MaroTh aHanoriB y mozaym threading.[2]
SckpaBuM mpHUKIagoOM IHOTO € 00'ekT Pool, skuit nmpomoHye 3py4yHHil 3aci0 mapaiensHOr0 BUKOHAHHS (QYHKINI 3a
KUThKOMa BXIIHUMH 3HAUYCHHSAMH, pPO3MOJULTIOYH BXiJHI JaHI MDK Tpouecamu (mapaniermizamis MO JaHuX).
Hacrtymauii npukiag IeMOHCTPYE 3arajibHy NPAKTUKY BU3HAYCHHS TaKuX QYHKIIH B MOy, 00 TOYipHI IIPOLEcH
MOTJIH YCIIIITHO IMITOPTYBATH 1€l MOIYIb.

NLTK:

e mposimna mnardopma mns moOymosu mporpam Python, siki oOpoOnsroTh rOICEKY MOBY. BiH Hamae
npocTi y BUKOPHCTaHHI iHTepdelicu mist Oinbm HiK 50 MOB, a Takox Habip 0i0IioTEK OOPOOKM TEKCTY IS
kiacudikanii, TOKeHi3alii, CTeMiHry, TeryBaHHs, CHHTAaKCHYHOTO aHANi3y Ta CEMaHTHYHHMX MipKyBaHb, OOTOPTKH
quist 6i6miotex NLP innycTpiansHoro piBHs. [IpoekT Takoxk Mae Xopolie KOM'ToHiTi[6].

3aBIsSIKM TIPaKTUYHOMY TIIOCIOHHMKY, IO TOSICHIOE OCHOBH IIpOTpaMyBaHHs TOpsA 3 TeMaMu 3
00YHCITIOBANILHOT JTIHIBICTHKH, @ TaKOXK 3po3yminy nokymeHrtauiro mono API, NLTK minxoaurts aJist JiHTBICTIB,
iHXKEHEPIB, CTYICHTIB, BUKJIQJa4iB, JOCIIIHUKIB Ta BCiX KOO I[IKaBUTh 00poOKa moackkoi MoBu. NLTK noctymHuit
s Windows Ta Unix cuctem.[7]

Tweepy:

e maket Python 3 BigkpuTHUM KOIOM, SIKH Ja€ AyXke 3py4HHHU crocid orpumaru goctym 1o API Twitter.
Tweepy BKIrOUae HaOip KJIaciB i METOIIB, IO MPEICTABIAIOTH Mojeni Twitter Ta enamointu API, BiH mpozopo
00po0IIsie pi3Hi IeTani peaizaiii, Taki sK:

- KopnysanHs Ta nexolyBaHHs TaHUX

- HTTP-3anutu

- Iarinauis pe3ynbTatiB

- OAuth

- OOMexeHHSs 3a1uTiB

- Ioroku

SIkOm MM HE BHKOPHCTOBYBaIM Tweepy, TO HaM JOBEJIOCh O MaTH CIpaBy 3 AETAJSIMU HU3BKOTO PiBHA,
moB’si3aHuMH 13 3armuramMu HTTP, cepiamizarmiero maHnx, aBTeHTH(DIKAIIEI0 Ta OOMEXESHHIMHU MBHUIKOCTI. L{e Moxe
3aifHATH OaraTo yacy Ta CIpUYMHHUTH MOMWIKH. HaTomicTs 3aBnsku Tweepy mMu 30cepenmmch Ha (QyHKIIOHAIBHUX
MOJJIMBOCTSAX, AKI XOTUIH IMIUIEMEHTyBaTH. Maibke BCIO (PYHKIIIOHANBHICTB, Ky Hamae Twitter API, moxxHa
BUKOPHCTOBYBaTH 4epe3 Tweepy.

Bag-of-words:

Mogens "TopOa ciiB" - e yABICHHS, SKE MEPETBOPIOE TOBUTFHUHI TEKCT Y BEKTOPH (PIKCOBAHOI TOBKUHH,
MiAPaxoBYIOYH, CKUIBKH pa3iB 3’SBISETHCS KOXKHE cioBO. Lleil mporec gacTo Ha3MBalOTh BEKTOPH3ALI€I0, TOOTO
IIPOBOJMTHCSA  BIICTEKEHHs KiNBKOCTi CIiB i irHOpYBaHHS IpaMaTHUHMX JaeTajieil Ta mopsiok ciiB.[8] HMoro
Ha3UBAIOTh «MIIIKOM» CIiB, OCKITbKH Oyab-fika iH(opMaIls mpo MOPSAOK YM CTPYKTYypy CIiB Yy JIOKYMEHTI
BIIKHIAETHCS.

Ines po6oTu nporpamn

Mu Bu3HauyaeMo neBHUIl HaOip kopuctyBauiB Twitter. ITicnst mporo mporpama mapanensHo o0poOIse ix
HACTYITHUM YHHOM. [IJI1 KO’KHOTO i3 KOPHCTYBadiB MU JicTaeMo yci Horo nonwucu (TBiTH). Ili3Hime o6'exHyemo e
BCE B OJIMH BEJMKHUH TeKkcT. POOMMO MEBHUIA MPenponeciir, a caMme BUJAISIEMO CTOI CJIOBA 1 po3iyioBi 3Haku. [aii
TOKEHI3yeMO TEKCT, TOOTO AiIMMO iforo Ha cnosa. Ilicis mbOro 3IHCHIOEMO CTEMIHT - II€ TPOIEC CKOPOUCHHS
cioBa 10 ocHoBU. bBymyemo bag-of-words, i Ha OCHOBI pe3ysbTaTiB HPOBOIUMO MiNOIPKY KOPUCTYBadiB II0
HalJacTille BXKUBAHUX CJIOBAX, MPUITYCKAIOYH IO 1€ CIUTLHI IHTepecH.

[Ipuxnax poboTH cCUCTEMH HaBEJCHO HA puc. | Ta Ha puc. 2.
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Puc. 1 Pe3yJbTaT BUKOHAHHS NPOrPamMu

Jo €

s TectyBaHHs mporpamu Oyiio BUOpaHO Taki akayHtu Jirogeit B Twitter: Joe Biden, Hillary Clinton,
Kamala Harris, Steve Bradford, F1, FIAFormula3. Slk GaunMo mporpama Ham Bujana 2 3BaxeHHX rpaga. Ha
pebpax BKa3zaHO KUIBKICTh iHTepeciB MiX akayHTaMu. J{MBISYHMCH Ha pe3yJbTaT MPOrpaMH, MOXKHA MMOOAYHMTH, LIO0
BOHA JIOCUTB JI00pe BIOpajacs, OCKUTBKY BOHA 3p03yMiJia, 110 € 2 Pi3Hi IpylH akayHTiB. Takox MOXKHa 3ayBaKHUTH,
10 TepIuii rpag, MiCTUTH BCIX aMEPUKAHCHKHX ACP)KaBHUX 1 MONITHYHUX TiS4iB, a APYTHHA rpad MiCTUTh aKayHTH
noB’si3aHi 3 F1. MoskHa 3p0OHUTH BHCHOBOK, III0 BOHH CIPAaBJi MAlOTh CIIIJIbHI IHTEPECH.

FIAFdifula3

lover

Kath ders

Puc. 2 Pe3yJibTaT BUKOHAHHS IPOrpamMu

Jnst mpyroro TecTy B3ATO TPYIy JIIOJEH, sKi moBs3aHi 3 kocMocoM i F1. Bymo BuOpaHo Taki akayHTH
mopeit B Twitter: AstroVicGlover, KathyLueders, elonmusk, F1, FIAFormula3. Ilporpama Ham Bumama 2
3BakeHNX rpada. BoHa mokazanxa Xopomuil pe3yibTaT, OCKIJIBKH 3p03yMina, 1o € 2 pi3Hi rpynH akayHTiB. Mo)kHa
no0auynTH, 1o rpadu He MicTaTh akayHra elonmusk, ockinpku Hama mporpama o0poOisie numie mepamx 200
myOmikarii i cepes; 00pobaeHUX MyOiKamil JTF0IMHA MOYKE TTOYATH IIKAaBUTHUCS 1HIIUMHU pedyruMa Hi’XK MU OUiKyBaJIH.

BucHOBKM 3 JaHOT0 A0CTi’KeHHA i MepCNeKTHBY NOJANBIINX PO3BIIOK Y TaHOMY HanpsAMi
B pesynbTari mpoBeneHoi poOOTH CTBOPEHO PEKOMEHIAIIHY CHUCTEMY, sKa IIBHIKO 0OpOOJsiE ITOCUTH
BeNMKI JaHi UI1 OTPUMAHHS PEKOMEHJAIiil Apy3iB, NOB’SM3aHUX CHUTBHUMH iHTepecamu. LIt imes € myxe
aKTyaJbHOI0 B HAIl 4Yac 1 JOCHTIPKEHHS IbOTO HANpPAMKY € MEepCHeKTHBHUM. JlaHa cHcTeMa, MOXE IIMPOKO
3aCTOCOBYBATHCS y PI3HHMX COLIAIbHUX MEpekax Ta JacTh 3MOT'y 00’ €JJHIOBATH JIFOAEH 31 CIIUIBHUMH IHTEPECAMH.
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