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AKTyanbHICTb

MosctogHa iHdopmaTu3aLis NpU3BOANTL A0 HAKONUYEHHS BeNMYe3HUX 0B emiB
TEKCTOBUX AaHuX B Hayui Ta bisHeci. Lli gaHi noTpebytoTs BignoeigHOro aHanisy ans
BUPILIEHHS Hapi3HOMaHITHIWMX npobsiem.



Ob6'ekT Ta npeaMeT AOC/IAKEHHS

O06’ekT goOCNiXKAEHHSA — METOAN MALUMHHOIMO HAaBYaHHA B TEKCTOBI aHaniTUL

MpegmeT gocnig>kKeHHS — ceMaHTUYHWUI aHani3 Ta TeMaTUYHE MOMENOBAHHS
ONS KONEKLiA TEKCTOBUX JOKYMEHTIB



3aranbHi NOHATTS

InTenektyansHuii aHania tekcty (Text Mining) — Hanpsim iHTenekTyanbHOro
aHafi3y JaHMX Ta LITYYHOrO iHTENEKTY, METOI SIKOFO € OTPUMAaHHS iHcbopmauii 3
KONEKLLii TEKCTOBUX JOKYMEHTIB, FPYHTYIOHNCh HA 3aCTOCYBaHHI e(PEKTUBHUX, Y
NPaKTUYHOMY MaHi, METOAIB MALUMHHOIO HaBYaHHs Ta 0OPODKM NPUPOLHOT MOBM.



[MpuknagHi 3agavi

MawuHHnii nepeknag,
[MuTanbHO-BiANOBIfaNBHI CUCTEMM
IncpopmauifiHnii nowwyk
CemaHTu4HMIA aHani3

Po3ni3HaBaHHsA /BU3HAYeHHA Temu



Etann ananisy Tekcty

Butar tekcrty
obpobka pokymeHTie y dopmari pdf, html, ...

. TokeHnizsauisa (tokenization)
npouec posbuTTs TeKCTy Ha cnoBa, pasun, CUMBOAM A0 iHLWI eneMeHTw, siKi
HECYTb CMUCJIOBE HAaBAHTAXXEHHA

Bupanenus cron-cnis
ue cny>xboBi 4aTMHN MOBU, NMPUIAMEHHUKU, CNIONYYHUKIA, apTukAi: a, of, on, ...

. Nlemmatuzauis (stemming)
NPOLLEC CKOPOYEHHS C/IOBA [0 OCHOBM LUJISIXOM BifiKWAAHHS AOMOMIKHUX HaCTWH,
TaKnX sIK 3aKiHYEHHS1 Y cydpike

MawwuHHe HaBYaHHA
Habip AOKYMEHTIB NpeACTaBASETLCA Y BUrNSAI MaTpuui; nepeTeopenHs: tf-1df, SVD
posknaag; Tunosi metogn: kNN, SVM.



TemaTnyHe MOgeNtOBaHHS

e Tema — ymoBHUIT po3MoAin Ha MHOXUHI TepMiHiB, p (w|t) — AMOBIpHICTb
(vacToTa) TepmiHa w B Temi t

e TemaTuka AOKYMEHTA — yMOBHuii po3nogis, p (t|d) — fimosipHicTb (4acToTa)
Temu t B AOKyMeHTi d

e TemaTn4yHa MoAeNb aBTOMaTUYHO BUSIBJISIE IATEHTHI TEMU MO 4acTOTaM
TepMmiHiB B gokymenTax p (w|d)



TemaTnyHe MOgeNtOBaHHS

3HaliTK: napameTpun WMOBIPHICHOI TeEMaTUYHOI Moaeni

p(wld) = 3 buibea
teT
¢dwt = p(w|t) — AMOBIPHICTb TEPMIHIB W B KOXHI Temi t
O+g = p(t|d) — AMOBIpPHICTb TemMun t B KOXXHOMY AOKyMeHTI d

wykKaHuii posknag — Fuxp = PuwxT X O 1xD



TemaTnyHe MOgeNtOBaHHS

e [puHunn makcumyma perynsipu3oBaHoil NpaBaoboaibHOCTI: ocKiNbKY
PiLLEHHS HE € EANHUM, TO BBOAUTLCS KpuTepili perynsipusauii R (P, ©)

Y deD 2owed Ndw I ic 1 Pwitbig + R (P, ©) — maxo o
ZWEW Pwe =1 ¢Wt >0
et ba =1 Oeg > 0

e PiweHHs MoXxHa 3HaliTn 3a gonomoroto EM-anroputmy, iTepadii ans cucremu
PiBHsIHb BIZHOCHO 3MIHHUX Put, Otd, Prwd = P (t|d,w)



AOnTuBHa perynsapusaui TeMaTUYHUX MoLenei

B mMogenb MoxxHa BBOAMTM HACTYMHI peryasipusaTopu:
® po3pigXKeHHs maTpuui ¢
® pOo3pigXXeHHs mMaTpuui ©
e nekopensuis Tem B matpuyi O

e 3rnagxysaHHst Matpuui @ (ans doHosol Temn)

banaHcyBaHHsI Knacie



KpuTepii skocTi

[ns ananizy nobynoeaHoi TEMaTUYHOI MOAESI BUKOPUCTOBYIOTLCS HACTYMHI KpuTepii:

1. KOrepeHTHICTb TON-CAiB — Mipa Y3rof>XeHOCTi C/iB B TeMI

2. NepnieKcis — YucesbHe 3HaYeHHsI NePrUIeKCii He Ma€E iHTepnpeTauil i 4O3BoIsIE
JULe MOPIBHIOBATM aNropuTMu MiXK coboto.

3. po3pigxeHicTb maTpuub ¢, © — fons HYNILOBUX €NEMEHTIB

4. XxapakTepuCcTUKu siapa TemMu

® YUCTOTa — CyMapHa MMOBIpHICTb CNiB aapa
® KOHTPACTHICTb — CepeAHst IMOBIPHICTb 3yCTPITK C/I0BA AAPa B KOHKPETHI Temi



MopenbHi 3agadi

1. CemaHTn4HWIT aHani3 TBITIB Ta 3HAaXOLXKEHHSI reosioKaLii KOpUCTyBaYiB

2. BusHayeHHa TemMun AnCTiB 3 NoganblIMM CEMAHTUYHUM aHaI30M



AHanis TBITIB

e lMocTaHoBska 3apaui
MPOBECTU CEMAHTWUYHUI aHaNi3 TBITIB Ta BU3HAYUTN B AKOMY LUTATi NPOXKUBAE

KOpUCTyBay
e [lpakTnyHe 3acTocyBaHHS

JaHWii nigxig ao aHanisy TBITIB MOXe DYTW BMKOPUCTaHMIA npu po3pobui

MapPKETUHIOBUX KOMMaHili, BU3HAYEHHI FPOMAACLKOI AYMKM i T. iH.



Temn nuctis

e Merta
nobyaosa naaTopmu, sika 6 NOBHICTIO 3aMiHW/IA ONUTYBaHHS B KOMMaHisiX

e lMocraHoBska 3apaui
MPOBECTM aHai3 NepPennuckn MiXK CniBpobiTHUKamMu Ta nobyayBaTn TeMaTUuyHy
Mozesb

e [lpakTnyHe 3acTocyBaHHS
[JO3BOMNTL BU3HAYATW HACTPOI CNIBPODITHUKIB Ta KAIEHTIB, HalbINbLL
obrosoptoBaHi TeMun, 3HaxoauTy NpobnemHi Micus Ta HefoNiKN B opraHizauii
poboTu



[1aHi

"_id": {
"$oid": "573c8abaa7al41000335de78"
1,
"from_email": "rerickson@pkgcompliance.com",
"to_email": "rerickson@pkgcompliance.com",
"id": "154bfeef578ab22c",
"gmail_label": "",
"content": "Hi Carol, That sounds great! We don\u2019t have a trip

on the books but we are definitely planning to make some more sales
trips in June / July timeframe ...",
"timestamp": {
"$date": "2016-05-17T18:16:29.000Z"
1,
"subject": "RE: 20 day aging sample"



[Mobynosa mozeni

CrpaTeris fogaBaHHs perynspn3aTopis
1. lNMepwwnii eTan: 14 npoxoais nNo Konekwii
e nekopensiuis matpuui $
e 3r1agkyBaHHsa MaTpuyi ® no coHosil Temi
2. Opyrwuii eTan: 4 npoxofis no konekuii
e po3pigxKeHHs MaTpuui P; MoganbHicTs content; BCi Temu, okpiM hboHOBOI
e po3pigxeHHs mMaTpuui P; moganbHicTs author, time, emotion; BCi Temu, okpim

coHoBoOT
e po3pigKeHHs MaTpuui ©; BCi Temu, OKpiM pOHOBOT
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Mepwwnii eTan
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Hpyruii eTan
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PesynbTtaTtn

KpuTtepin Mepwwuii npoxig | Opyruii npoxig
Sparsity Phi 0.199 0.931
Sparsity Theta 0.000 0.901
Kernel contrast 0.389 0.374
Kernel purity 0.821 0.793
Perplexity 089.961 1083.039
Coherence 21.035 27.402




PesynbTtaTtn

e MaTpuus i

shjo  shj1 shjz shjz shja  shjs  shje shjz  shjg  shjg
partially 0 0 0 0.00036 0 0 0 0 0 0
certificate 0 0 0 0 0 0 0 0 0 0
Ibs 0 0 0 0 0 0 0.00002 0 0 0
acquire 0 0 0.0016 0 0 0 0 0 0 0
platforms 0 0 0 0 0 0 0 0 0 0
russians 0 0 0 0.0001 0 0 0 0 0 0
actress 0 0 0 0 0 0 0 0 0 0
gate 0 0.0005 0 0 0 0 0 0 0 0
million 0 0 0 0.0043 0 0 0 0 0 0

sbjro  sbjza  sbjio  sbjis  shjia  sbjis  sbjie  sbhjiz  sbjig  shjio
partially 0 0 0 0 0 0 0 0 0 0
certificate 0 0 0.001 0 0 0 0 o] 0 (o]
Ibs 0 0 0 0 0 0 0 0 0 0
acquire 0 0 0 0 ] 0 ] 0 0 0
platforms 0 0 0 0 ] 0 0 0 0 0.0016
russians 0 0 0 0 0 0 0 0 0 0
actress 0 0 0 0 0 0 0 0 0 0
gate 0 0 0 0 0 0 0 0 0 0
million 0 0 0 0 0 0 0 0 0 0




PesynbTtaTtn

e MaTpuus TeTa

dy da ds da ds de

sbjo 0 0 0 0.006 0 0
sbjy 0 0 0 0.003 0 0.053
sbjo 0.032 0504 0 0.024 0 0.018
sbjz 0 0 0 0 0 0.018
sbja 0.021 0.153 0 0.013 0.082 0
sbjs 0 0 0 0.005 0 0.036
sbje 0.755 0 0.011 0.042 0 0.098
sbjz 0.008 0 0 0.005 0.786  0.036
shjg 0.011 0245 0 0.01 0.111  0.249
shjo 0 0 0.989 0.026 0 0
shjzo | O 0 0 0 0 0.213
sbjzz | 0.001 0 0 0.068 0.003 0.018
sbjzz | 0.011 0 0 0.685 0 0.08
sbjz3 | 0.086 0.098 0 0 0 0
sbjza | 0.024 0 0 0.018 0 0
sbjzs | O 0 0 0.053 0 0.036
shjze | 0.042 0O 0 0.005 0 0.027
sbjzz | 0.008 0 0 0.005 0 0.049
shjzs | © 0 0 0016 0 0.009
sbjze | O 0 0 0.015 0.019  0.062




PesynbTtaTtn

sbjO: domain app assets api templates landing css user changes test file png accounts directly added

sbjl: view job day ago software engineer salaries jobs change days development manager mobile month market

sbj2: com account www follow company andersen details settings facebook area log pay notification updates program

sbj3: read linkedin people votes network profile trademarks question corporation registered does answer mountain world logo
sbj4: product year check support search university design website reviews social place results happy events schedule

sbjb: grand rapids analyst business learn apply good systems easily posted match lead senior application meijer

sbj6: message information use subject mail intended thanks recipient forward confidential sender attachments error reply direct
sbj7: think money feel person connect point talk quick document thought inform custom seller est idea

sbj8: 1like date request link following friday client site task server process come description got feedback

sbj9: div class mailto font span style target href size color blank gmail value left family

sbj10: data michigan management suite meetup phone property real interested space investment big customers report text
sbjll: service privacy receive online credit offer available services code center sign terms microsoft security office
sbj12: moneysign contact project store payment card order price number items purchase valid total save gift

sbj13: group emails send visit marketing wrote receiving post board stop options amawm event west subscribed

sbjl4: new review just click comment customer yotpo public write great set using form written respond

sbj15: unsubscribe address policy street home join book san having life preferences tech live register food

sbjl6: google add update access able used usa password browser info issue ticket problem coming recent

sbj17: week solutions research content survey personal regards possible students agreement inclusion later non version paper
sbj18: experience looking products based future learning years provide krier amazon prior minutes global required energy
sbj19: time need work make want way start right going working things better plan really meet



PesynbTtaTtn

hey anthony, good to see your email! glad to see you’re working on something exciting. thanks for the details on your product.

i like the name sixsents... sort of like sixth sense. i’ll check it out during this weekend and let you know! more later,

phani sent by outlook for android from: anthony michael bird sent: friday, august 14, 14:43 subject: quick question to:

phani mantravadi hey phani, long time no talk! hope all is well. i am launching a new tool ( www.sixsents.com) and wanted to get
some of your feedback on it. see if you’d be interested or if you knew anyone or contacts at organizations who would be
interesting in using it. or even if you simply had any critical feedback on it. basically, it hooks into any form of
communication you’d like (email, chat, project management, crms, internal tools etc - besides texts, that’ll be a later feature)
and gives you a real time read out of the emotions of whoever is in correspondence. so if your client is stressed out,

it’s probably not a good time to pitch him. or how your employees are feeling about your company at any given moment

and over time. i’d really appreciate your thoughts, trying to feedback from friends and colleagues.

if you’d be kind enough to forward it around, that would be fantastic as well.

thanks! tony bird

0 0 0.037 0.037 0.028 0 0.037 0.271 0.131 0.009
shjo  sbj1 sbj2 shjz sbja shjs shje sbjz sbjg shjo
0.037 0.009 0.019 0.028 0.028 0 0 0.093 0.028 0.206

sbjio sbji1 sbji2 sbjiz sbjia  sbjis  sbjie  sbjiz sbjig sbjio



BucHoskn

B naniii poboTi bynu onucaHi Ta gochifkeHi HaliBaXkauBiwwi A€l Ta NpUHLMNN, SIKi
NleXKaTb B OCHOBI a/IrOPUTMIB, O BUKOPUCTOBYIOTLCS AJ1s1 PO3B'si3aHHS 3agay
TEKCTOBO! aHaNITNKM, 30KpeMa CEMaHTUYHWI aHai3 Ta TEMAaTUYHE MOLE/IOBAHHSI.
V NofanblioMy MOXINBE BUKOPUCTAHHST AOC/IAXKEHNX METOAIB AN PO3B i3aHHS
PISHOMaHITHUX 3afay, SIKi BUHMKAOTL npu obpobui Ta aHanisi Kolekuili TEKCTOBUX
LOKYMEHTIB.

Bynu onybnikosaHi Tesancm Ha koHdepenyii CAIT.



Hsikyto 3a yeary!
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