®

« INTERNET _
Y STUDIES LAB http:

&

//linis.hse.ru/

Data Mining

RECORDS

ATA

NALYSIS

=g

SSSSSSSSSSSSSSS

= DEPENDENCY
COLLECTION

SUMMARIZATION DATABASE = LARGE Extracrion

PROCESS tammes-

REGRESSION

% CET Quanminy = 2

DETECTION =
LL1 (INDERSTANDABLE ¢

PATT

KonbuosB C.H.

[ o]
(=
a.

STATISTICS

MANAGEME


http://linis.hse.ru/
http://linis.hse.ru/
http://linis.hse.ru/
http://linis.hse.ru/
http://linis.hse.ru/

B @ INTERNET (@} HIGHER SCHOOL OF ECONOMICS

/ N . W/ NATIONAL RESEARCH UNIVERSITY
STUDIESLAB 7 sawreerersaur

MexagucumnnnHapHas nadbopaTtopust UHTEPHET-
nccnegosaHun HAY BLUOS.

* Big data - cepust nogxogoB, MHCTPYMEHTOB 1 METOAOB 0OpaboTKK
CTPYKTYPUPOBAHHbLIX U HECTPYKTYPUPOBAHHbLIX JAHHbLIX OFPOMHbIX OO BEMOB.

MeToabl aHanmn3a AaHHbIX.
Temartnyeckoe mogenunposaHue (topic modeling).
MeTofbl KnacTepumsaunm.

PerpeccnoHHbIM aHanms.

HelnpoHHble ceTn.

AHanus ToHanbHOCTU TeKkcTa (sentiment analysis).
ccnenoBaHue coumarsnbHbIX ceTeu

npu nomMoLLm Teopumn rpadoB
(Network analysis).
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UTO TAKOE DATA MINING?

Data Mining - MynbTHIUCIIUIUTMHAPHAS 0071aCTh, BOSHUKIIAS W Pa3BUBAIOIIAICS Ha 0a3e TaKuX
HayK Kak MpUKJIagHas CTaTUCTUKA, PACIIO3HABAHUE 00Pa30B, HICKYCCTBEHHBINA UHTEIIEKT, TEOPUS
0a3 JaHHBIX U JIp..

Tepmun Data Mining gacto mepeBoauTCs Kak q00bIYa MaHHBIX, W3BJICUCHUE WH(OPMAIIMH, PACKOIIKA
JNAHHBIX, WHTEJUIEKTYaJIbHBIA aHAJIN3 JAaHHBIX, CPEACTBA IIOMCKA 3aKOHOMEPHOCTEW, W3BICUYCHUE
3HAHWW, aHAJIN3 A0JIOHOB, "M3BJICYEHUE 3€pEH 3HAHUW U3 rop JAaHHBIX', pacKolka 3HAHUW B 0azax
JAHHBIX, HH(POPMAIIMOHHAS TTPOXOAKA TaHHBIX, "TPOMbIBaHUE' TaHHBIX.

Data Mining - a3To mporiecc 0OHApY)KEHUS B CHIPHIX JAHHBIX paHee HEHM3BECTHBIX, HETPUBHAJIbHBIX,
NPAKTUYECKU TIOJIE3HBIX W JOCTYIHBIX HMHTEPHPETAMK 3HAHWUM, HEOOXOAUMBIX [JI MPUHITHUS
pELICHNUI B Pa3IMYHBIX chepax YEIOBEUECKON eI TEIHHOCTH.

Data Mining HaxoguTca BCe elle Ha paHHeEW cTaauu pasBUTUA.
Muorve IT-komaHabl yBneknucb Mupom o ToM, 4TOo cpeactBa Data Mining npocTbl B
ncnonb3oBaHun. [llpegnonaraercs, 4YTO AOCTAaTOMHO 3anyCcTUTb TaKOW WHCTPYMEHT Ha
TepabanTHon 6a3e gaHHbIX, U MOMEHTAaNbHO MOABUTCA MNofie3Has MHpopmauus. Ha camom
gene, ycnewHbln Data Mining - npoekT TpebyeT NMOHUMaHUA CyTU AEATENbHOCTU, 3HAHUA
JaHHbIX U MHCTPYMEHTOB, a Takke npoLecca aHanusa gaHHbIX".
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1. Data Mining TexHOIOTHs HE MOKET 3aMCHUTh aHAJINTUKA.

2. 'TexHOJOrusi HE MOXET AaTh OTBETHI HA T€ BOMPOCHI, KOTOPHIE HE OBLIN 3a/1aHbl.

3. N3BieueHue Mojae3HbIX CBEICHUN HEBO3ZMOXKHO 0€3 XOPOIIEero MOHUMAHUS CyTH JaHHBIX
Heo6xonuMm TiiatenbHblid BEIOOP MOJIETTH U MHTEPIIPETALIMS 3aBUCUMOCTEN WM 11a0JIOHOB,

KOTOPbIE OOHAPYKEHBI B JAHHBIX.
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KPUTUYECKN B3rnAa0 HA BIG DATA

1. TexHoJorus. MaKCHUMaAJIBHO 3(1)(1)€KTI/IBHOC HNCITIOJIB30BaAHHUC BBIYHCIIMTCIIbHBIX
MOH.IHOCTGfI U TOYHOCTHU AJIT'OPHUTMOB IJIA c60pa, aHajin3a, CBA3U U CPABHCHUA OOJIBIIINX
MaCCHUBOB JIaHHBIX.

2. AHAJIU3. oropa Ha OONBIIIME MACCHUBBI JAHHBIX, KOTOPHIC MO3BOJISIT CO3/IaTh 00pasIlbl, Ha
UX OCHOBE MOXHO OyJeT jAenaTh SKOHOMHYECKHE, COIlMalbHbIC, TEXHUYECKHE U
IIPABOBbBIC YTBEPKACHHUS.

3. Mudogorusi: pacipocTpaHéHHOE YOexKIeHNE, YTO OOJBIINE MAaCCUBBI TaHHBIX TTPUBOAST
K 00Jiee BHICOKOMY YPOBHIO IOHMMAHHUSI U HOBBIM 3HAHUAM, a Onarojapsi 3TOMy CTaHET
BO3MOXXHO TMOJYy4YUTh IEHHYI0 HWH(OpMaluio, HEAOCTYIHYIO paHee. ITO, B CBOIO
ouepelib, CO3AAET BIEYATICHUE MTPABAUBOCTH, OObEKTUBHOCTH U TOUHOCTH.

Big Data — uHgopmauuoHHble pecypchbl, xapakmepusyruwuecs 6borbuwum
0bbeEMOM, BbICOKOU CKoOpocmbto repedadyu U pa3Hoobpasuem, KOomopble
mpebyrom 3KOHOMUYHbIX, UHHOBAUUOHHbIX ghbopM nepepabomku uHgopmauyuu 0Oris
yrydquweHusi eé kadecmea u ornmumu3sauyuu ripoyecca rnpuHsamus peweHud.


Presenter
Presentation Notes
OUR SOFT WITH OUR PARTNER COMPANY


()
= < INTERNET ‘;-G\ HIGHER SCHOOL OF ECONOMICS

\ /"Nf\l ONAL RESEARCH UNIVERSITY
STUDIES LAB " SAINT PETERSBURG

METOLbl DATA MINING

Ocobennocteio Data Mining siBisieTcst codueTaHHe IMHUPOKOTO MaTEMaTHYECKOrO MHCTPYMEHTapHS
(OT KJIACCHYECKOTO CTAaTUCTHUYECKOIO aHau3a 10 HOBBIX KMOECPHETUUECKUX METOJIOB) U MOCIEAHUX
JIOCTIDKCHHUH B cepe MHPOPMAIMOHHBIX TexHojorumid. B TexHomorum Data Mining rapmMoHHYHO
OOBEIUHIINCH CTPOTO (POpMaAIM30BaHHBIE METOJAbI W METOAbl HE(POpMaILHOTO aHaldu3a, T.C.
KOJIMYECTBEHHBIN M KAYECTBCHHBIN aHAIU3 JaHHBIX.

K MeTonam m anropurmam Data Mining oTHocsATCA clieayroniue: NCKYCCTBEHHBIE HEHPOHHBIE CETH,
JICPEBbs PEIICHMI, CUMBOJIBHBIC IMPaBHIIa, METOALI ONMKAWIIEro cocema M K-Ommkalimero cocena,
METO/  OINOPHBIX BEKTOPOB, 0aleCOBCKUE CETH, JIMHEHHas perpeccus, KOPpesSIIMOHHO-
pel“peCCI/IOHHHﬁ aHaJIn3, HCPAPXHUICCKHUC MCTOJAbI KIIACTCPHOT'O aHa/IN3a, HCUCPAPXHICCKUC MCTOAbI
KJIaCTCPHOI'0 aHajlin3a, B TOM YHCIIC aJITOPHUTMBI k-CpGI[HI/IX u k-MCI[PIaHI)I; METOAbI ITOHCKA
ACCOIMATUBHLBIX IIPpaBUJI, OSBOJIIOIHOHHOC IIPOIrpaMMHUPOBAHUC HU TCHCTHYCCKHC aAJITOPUTMBI,
pa3JIMYHbIE AJTOPUTMBI Ha OCHOBE TE€OpUHU TpadoB, TAKKe pa3zHOOOpa3HbIE METOJbI BU3yalu3alluU
JAHHBIX.

B pamkax 1aHHOr0 Kypca OyayT pacCMOTPEHbI CJeAyHlIue HalpaBJIeHM .
1. Amnamms ToHamsHOCTH Tekcra (Sentiment analysis wm Opinion mining)
Knacrepnsriii ananu3 (K-Means Cluster, Hierarchical clustering)
Tematnueckoe moaenmupoBanue (Topic modeling)

Amnamu3 cereti (network analysis)

Perpeccuonnsiii ananus (regression analysis)

Heviponnsie cetn

Mopenu aHanu3a nNporHo3uPOBAHUS

s N
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DATA MINING (3NIEMEHTBI)

* Social networking

\ *Web link analysis

* Computer networks
* Bio data analysis

* Query language -

- matching Data

- keyword search . Research

- reachability
* Indexing * Frequent pattern
* Storage mining
3 * Clustering

* Classification

* Partition
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AHanNn3 TOHaNbHOCTU TEKCTA

CaHTHUMEHT-aHAIM3 — 3TO pa3fei JaTa MaWHMHTA,

like

cucTeMa aBTOMAaTHYECKOTO M3BJICUCHUSI CyObEKTUBHBIX 2 o O

MHEHUH M3 TEKCTa, AMCLUIUIMHA Ha CTHIKE IMOMCKa :'_) E_@‘ > 2 worth

MHpOpMaMu W  BBIYMCIUTEIBHON JIMHIBUCTHKH, Té_( $gda”ﬁg Q),_QC 24—> e
KOTOpasi MCCIEAYET HE CTOJBKO COJEPIKAHUE TEKCTa, g g?D,—q DL :;%o i e 5 fuck 312
CKOJIBKO €r0 TOHATBHOCTB. [IpM JTOM TOHANBHOCTH . r= ﬂsso SC Oilg -§i i B
BBIP@)KAETCSI B UHCIOBOM BHJE, COOTBETCTBEHHO gr at,—q v % Q.E) =

MOYKHO  CTPOMTHh  pa3jIMyHble  (PYHKIHOHAJIBHBIE awesomnme e

3aBUCUMOCTHU
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UTo Takoe ToHanbHOCTb TeKCcTa
N 3a4eM OHa HYXXHa"?

[log omnpeneneHreM TOHAJIBHOCTH TEKCTa TMOJAPA3yMEBAETCSl BBIJEICHUE (PPAarMEeHTOB TEKCTa,
BBIPAXKAIONIUX MO3UTUBHYIO WM HETaTUBHYK) 3MOIMOHAIBHOCTHh MO OTHOIIEHUIO K OOBEKTY 3TOU
AMOIMOHAJIBHON OLEHKHU (0OBEKTY TOHAIBLHOCTH).

OOBEKTOM MOXKET BBICTYNaTh Kak UMsI COOCTBEHHOE€, TaK Ha3BaHHE MPOAYKTa (Hampumep

HaMEHOBaHUE OpeHna), opraHuzauuu (Hampumep [asmpom), yciyru, npodeccu U T. M. IO

OTHOILICHUIO K KOTOPOMY aHAJIU3UPYETCS TEKCT.

Takum 00pa3zom, TOHATBHOCTh TEKCTA ONMPENEIACTCS TAKUMU TpeMsl (DaKTopamu:

1. Cy0beKT TOHAJIBbHOCTH — 3TO aBTOP TEKCTA, PELEH3UU, KOMMEHTAPHUS U T.II.

2. ToHaabHasi OlleHKA (TIO3UTHUB/HEUTPAILHO/HETATUB) — 9TO AMOIIMOHATIBLHOE OTHOIIICHHE aBTOpa K

OOBEKTY TOHAJIBHOCTH, BBIPAKEHHOE B HCIOJIb30BAHUU CHNENU(PUUECKON JIEKCUKU TPU HAMUCAHUU

TEKCTa.

3. O0BbEKT TOHAJIBHOCTH — TIPOAYKT, COOBITHE, TIEPCOHA WJIU SBJICHUS, O KOTOPBHIX BBICKA3BIBACTCS

aBTOP

OleHKka TOHAJIBHOCTH TEKCTOB MpeAHa3HaueHa JUIsi [OJdy4YeHUss OOpaTHOM CBSI3M MEXKIY

NOTPEOUTENSIMU YCIIYTH M IPOU3BOAUTENAMU yciayru. Hampumep:

1. Ouenka nestenbHOCTH TocyupexaeHus B CMU u B conuanbHbIX CETSX...

2. BO3MOXXHOCTH MpenicKazaHusi KOTUPOBOK (B KaueCTBE AOMOJHUTEILHOTO MHACKCA) Ha (POHIOBBIX
pBIHKAX.

3. MOHHUTOPUHT SKCTPEMHUCTCKHUX BbhicKazbiBanuii B CMU, unTepHeTe.
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O630p Mmoaenen onpegerneHnsa TOHaNbHOCTU TEKCTAa

MeTox aBTOMATHYECKOT0 aHAJINW3A TEKCTA, ¢ MAIIMHHBIM 00yUYeHHUEM;

1) Ha ocHOBe IpaBWJI ¢ HCIIONB30BaHUEM madaoHoB (rule-based with patterns) . [Tonxox cocrownt B
CO3/IaHHMH MPABWJI, HA OCHOBE KOTOPBIX OYJET OCYIIECTBIATHCS ONPEIEICHIE TOHATLHOCTH TEKCTA.
Jly1st 5TOTO TEKCT pa3duBaeTcs Ha CJIOBa WIIM N-TpaMMBI. Jlanee moaydeHHbIe JaHHBIC UCITOJIb3YIOT JJIs
TOTO, YTOOBI BBIJICIUTH YACTO BCTPEUYAIONTUECS MAOJOHBI, KOTOPBIM ITPUCBAUBACTCS MTOJIOKHUTEIIbHAS
WIH OTPHIIaTeIIbHAS OIEHKA.

2) MammHHOE 00y4eHwme ¢ yunrteneM (supervised learning). B atom moaxome TpeOyeTcst HaTMIue
oOyyJaromiei KOJUICKIIMU TEKCTOB, 3apaHee pa3MEUCHHBIX B paMKaX YMOTHBHOTO MpoCcTpaHcTBa. Ha
OCHOBAaHHH 3TOM KOJUICKITUH CTPOUTCS CTATUCTUYCCKUMA MM BEPOSITHOCTHBIN Kitaccudukarop™
(Hanpumep, 0aileCOBCKUNA);

3) wmamuHHOE oOyueHue O0e3 yumrens (unsupervised learning). Jlanuplii MOaX0 OCHOBAH Ha UEE, UYTO
HAuOOJIBIIMIA BEC B TEKCTE HUMEIOT TEPMUHBI, KOTOPBIC YaIlle BCTPEYAOTCS B 3TOM TEKCTE U B TO )K€ BPEMS
MIPUCYTCTBYIOT B HEOOJIBIIIOM KOJMYCCTBE TEKCTOB BCEH KOJUICKIIMU. BBIZCINB TaHHBIE TEPMHUHBI U
OTIPECIIMB UX TOHAJILHOCTh, MOJKHO CJI€JIaTh BBIBOJ] O TOHAJIbHOCTH BCETO TEKCTA;

ITouck IMOTHBHOM JIEKCMKH B TEKCTE IO 3apaHee COCTABJIEHHBIM TOHAJIBHBIM CJI0OBAPSAM

CioBapp - 3TO HaOOp CJIOB-MapKEpPOB, HA MPHUCYTCTBHE KOTOPBHIX B TEKCTE OYyAET pearupoBarh CUETUHK
cioB. Ecnu B crmucke y ciioBa OyfeT IOJOXKHUTEIbHAs OlLIEHKA, TO M TEKCT MOJYYUT IMOJOKUTEIbHYIO
OIIEHKY 1 Ha000poT. ClioBa B CJIOBApE COOTHOCSTCS C ONMPEACICHHOM MIKAI0N AYMOIMOHATIBHOCTH.
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B BeKTOpHOfI MOICIIN OCYHICCTBIIACTCA MPCACTABIICHUC KAXKAOTO JOKYMCHTA KOJUICKIIUH B KAYCCTBC

BEKTOpPA B BEKTOPHOM MPOCTPAHCTBE

[TocTpoenune BEKTOpa MPOUCXOAUT CIACAYIONTUM 00pa30M: TEKCT MPEACTABIISCTCS B BUJIC MHOYKECTBA
CJIOB, KaXJIOMY W3 KOTOPBIX COOTBETCTBYET BEC (HACTOTAa BCTPEUYAEMOCTH ATOTO CJIOBA B TEKCTE).
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BekTopHaa Mmogenb TeKkcTa

Kosnnekiuo JOKyMEHTOB MPEAOCTABISAECTCS B BHAE MaTPHUIIbI TEPMUH-TOKYMEHT.
Crpoku OymyT 0003HA4aTh OTACIBHBIE JOKYMEHTHI (TEKCTBI), a KOJOHKH — CJIOBaph
BBIOOPKH, 3aKJIFOUAIOIINI B ce0e BCE CJIOBA B KOJUICKIIUU IOKYMEHTOB.

«‘Jane likes coffee and tea’

Hanpume
P P «‘Jane also likes cookies’
Tabnuua: Mmarpuiia TEPMUH-TOKYMEHT
Jane likes coffee and tea also cookies
1 regeT 1 1 1 1 1 0 0
201 TegeT 1 1 0 0 0 1 1

Takxum 06pa3om, MOTydarOTCsi OMHAPHBIE BEKTOpA!
d,=[1111100]ud,=[11,00,0,1,1].
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[1penpoLeccuHr Tekcta

Ji1st TOoro, YT0OBI BEKTOpPHAs MOJIEJIb IOKYMEHTA Hanbosee TOUHO 0TOOpakajia TEMaTUKy TEKCTa,
HEOOXOIMMO Ka)KJI0€ CJI0OBO B TEKCTE MPEOOPA30BBIBATH B YHUKAJIBHBIA TEPM U TOJIBKO MOTOM CUUTATh
CTaTUCTUKY yNOTPEOJCHUS TepMa.

Tepm — 5T0 3HaYMMAast 4YacCTh CJIOBA, OUUIIIEHHAs OT He3Hadamux adGUKcoB (T.€. CJI0BOOOPA30BATEIbHBIX
MopdeM, KOTOPBIE MPUCOCTUHSIOTCS K KOPHIO CI0Ba). [[J1s1 3TOT0 K TEKCTaM MPUMEHSIOTCS MPOIECCh
CTEMMUHTA U JIEMMAaTH3aI1H.

JleMMaTHM3anmss — Mpoliecc npuBojia cioBohOpMbI K JIEMME — €€ clioBapHO# (popme.

CTeMMHHT — 3TO MIPOIIECC HAXOXKAEHUS OCHOBBI CIIOBA ISl 33JJaHHOTO UCXOAHOTO CJIOBA, TO €CTh
OTCEUYEHHUE OT CJI0Ba OKOHYaHUU U cy(dukcos. [Ipu npeoOpa3oBaHnU TEKCTA B BEKTOPHYIO MOJECIb
MOXKET TaKKe MPOUCXOIUTh yIAJE€HUE HE3HAUMMBIX CUMBOJIOB (HapUMeEp, 3HAKOB MPETIMHAHUS ).

[Tocne cocTaBiieHHs CIMCKA TEPMOB JOKYMEHTA TPOU3BOJIUTCS MOACUET CTATUCTUKHU YIIOTPEOIeHUs
cioB. Takske 7711 5)KOHOMUU BPEMEHH BBIYMCICHUM B IIUKJIE MOJCYETA CTATUCTUKU MTPOUCXOAUT
MpOBEpKa, BXOAUT JIU TEPM B CIIMCOK CTOI-CIIOB.

Cron-cjioBa — CJIOBa, HE HECYILME B C€0€ CMBICIIA M HE BIMSIOLIME HA €r0 TEMATUKy. TakuMu ciioBaMu
Yale BCEro SBJISIIOTCS NPEAJIOTH, COIO3bI U IPYTUE YaCTU PEUH, IPETHA3ZHAYCHHBIE JJISI CBSI3U CJIOB B
MPEIIOKECHUSIX.
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OB30p maremMaTnyeckux moaenemn
onpegeneHnsa ToHanbHOCTU TEeKCTa

Jloructuueckas Perpeccus (Logistic Regression)

4
|

=

Jlorur-perpeccust (JIOTUCTHYECKAss PErpeccus) — 3TO
CTaTUCTHYECKAs MOJIEJIb, ucrojp3yemast s
MpeacKa3aHusi BEPOSATHOCTH HEKOTOPOTO COOBITHUS TIO
3HAQUEHUSIM MHOXECTBa mNpu3HakoB. [[nsg  3toro
BBOJIUTCSl TaK Ha3blBaeMas 3aBUCUMas IEPEMEHHas,
npuHuMaronas 1Ba 3HadeHus: 0 (TekcT oOkpalleH
HEraTuBHO) WM 1 (TEKCT OKpAaIlICH MOJOKUTENBHO).
Taxxe BBOJIUTCS MHOECTBO HE3aBUCHUMBIX
MEPEMEHHBIX (OTIAEIbHBIE CJIOBA U3 OT3bIBA), HA OCHOBE
KOTOPBIX  BBIYHUCISETCS BEPOSTHOCTh MPUHATUA TOrO 9.1 - va .
WM WHOIO 3HA4€HUs 3aBUCMMOW IEPEMEHHOM. @ = ! : ' .

Henaercs OPEANOJIOKEHNE, UYTO  BEPOSITHOCTH
HACTYILUICHUS COOBITHS: 1

g
]
]

2 & = @ 2 @& &
Ly & A

I

1

Priy = 1|x} = f(2) e f@D=7=

BepOﬂTHOCTB PacCUUTHIBACTCA TaK.

Ecmu Pr{y = 1|x} > 0.5,T0 mokymeHT cuuTaercs
MOJIOKUTEIHLHO OKPAIICHHBIM, HHAYEC — HEraTHBHO.

In (IL) = a * word, + b * word, +
— P
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O630p mMmareMaTUYECKUX Monenel‘/‘l
onpegeneHnsa ToHanbHOCTU TEeKCTa

MeToa ONOPHBIX BEKTOPOB

Kax b1t 00beKT JaHHBIX (JJOKYMEHT) MPEICTaBICH KaKk BEKTOp B P MEpHOM MpOCTpaHCTBE
(mmocnemoBaTebHOCT uncen). Kakmas u3 9TUX TOYEK MPUHAIICKHUT TOIHKO OTHOMY M3 JIBYX KJIacCOB.
Touka (TOKyMEHT) IIpeCcTaBlICHa B BUJIC: {(x1.c1), (%2, 02),. . ., (X, €

IJIe KOHCTAHTHI ¢ paBHbI JTM00 1 10O -1 (1TO3UTHUB - HETaTUB)

WX — b =10. -ypasHeHue pazaensromeil MI0CKOCTH

Bexrop W — niepnieHAUKYISIp K pa3Aesitoe THIEPIIIIOCKOCTH.

-y °
O O
O A [Tpomecc pacuera 3aKaO4aeTCs B
O s TIOMCKE JIByX OITOPHBIX BEKTOPOB
O] (b =1 wm -1) mpu >TOM HIIETCS
= [] MaKCHMYM PaCCTOSTHUS MEXTY
[] ] OIIOPHBIMHU BEKTOPaMHU.

L] [] PaccTosiHuE 3a/1aHO B BUJIE
HEKOW (PYyHKIIMH, HAIIPUMED

A

L
L
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OB630p maremMaTn4yeckux moaenemn
onpeaeneHns TOHanbHOCTU TEKCTA

IToxxoabl, 0CHOBAHHBIE HA CJOBAPSIX, HCITOJIB3YIOT TaK HA3bIBAEMbIC TOHAJIBHBIC
cioBapu (affective lexicons) mis ananusa Tekcta. B mpoctom Buie TOHATBHBINA
CJIOBaph MPEICTABIISAET U3 C€0s1 CITUCOK CJIOB CO 3HAYCHUEM TOHAJIBLHOCTH IS
Ka)X7I0TO CJIOBA.

CNnoBo Ba/lIeHTHOCTb (1-9)
noaxoA
CO CnoBapem CYaCTNUBbLIA .21

XOpOLWWr 7.47

YroObl  NpOAHAIM3HPOBATH  TEKCT,  CKY4HbIA 2.95

MOKHO BOCIIOJIB30BaThbCs CIEAYIOIIUM  cepauTbiil 2.85

aJITOPUTMOM: CHaYajia KaxJ0My CJIOBY Er—— 1 61

B TEKCTE€ MPUCBOUTH €ro 3HAYCHUEM

TOHAJIBLHOCTU M3 cJoBaps (€ciu OHO

IPUCYTCTBYET B CIJIOBape), a 3aTreMm A

BBIYMCINTL  OOIIYI0  TOHAIBHOCTH AL KaXXII0ro TeKCTa U3 o0yyaromiei -

BCEro TEKCTa. KOJIJIEKIUH MMOJCYUTHIBAETCS €TO BEC, Z W
PaBHBIN CPETHEMY BECY : i
BXOIAIIMX B HETO OLEHOYHBIX CJIOB: W e R e
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OBb30p maremMaTnyecknux moaenemn
onpegeneHnsa ToHanbHOCTU TEeKCTa

Rule-based with patterns (bopMupoBaHHE OIIEHKH TOHAJLHOCTH C YYETOM MPABUII SA3bIKA)

[Togxom cocTOMT B CO3MaHUKA TIPaBUJ, HAa
OCHOBE KOTOPBIX OyaeT OCYIIEeCTBIATHCS
onpeeseHrne TOHATbHOCTH TeKcTa. JlJist 3Toro
TEKCT pa30MBaeTCs HA CJIOBa WU N-TPaMMBI.
Jlanee monmydeHHBIE JAaHHBIE MCIOJB3YIOT MJIA
TOTO, YTOOBI BBIICIUTh YACTO BCTPEUAIOIIHECS

1abJIOHBI, KOTOPBIM IIPUCBAaNBACTCS

MOJIOKUTEIIbHASA WIIM OTPHULATENIbHAA OLICHKA. noaxon
Brinenennbie 1m1a0J0HBI MPUMEHSIIOTCS MPU Ha NPaBUNAX
co3nannu npasui Buga «ECJIN ycnosue, TO

3aKIIFOUECHUEY;

+ Hanbonee TOYHbIN
+ NDUMEHACTCA B
KOMMEDYCCKMX CHCTemMax

- 1pebyer 3arpar
- COBEDWEHHO HEMHTEPeCHbLIM
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KayecTBO pa3HbIX Moaeneun

Algorithm Accuracy | Acc. +/-1 | Mean % abs.
class Error
SentiStrength 60.6% 96.9% 22.0%
logistic regression 58.5% 96.1% 23.2%
SVM 57.6% 95.4% 24.4%
Classification tree 55.2% 95.9% 24.7%
Rule-based classifier 54.3% 96.4% 28.2%

Thelwall, M., Buckley, K., Paltoglou, G., Cai, D., &Kappas, A. (2010).
Sentiment strength detection in short informal text. Journal of the American
Society for Information Science and Technology, 61(12), 2544-2558



Presenter
Presentation Notes
OUR SOFT WITH OUR PARTNER COMPANY


STUDIES LAB

Df@\ INTERNET HIGHER SCHOOL OF ECONOMICS
m NATIONAL RESEARCH UNIVERSITY

Test- Download - Java Version - Non-English - Buy! - About

@SentiStrength

SentiStrength estimates the strength of positive and negative sentiment in short
texts, even for informal language. It has human-level accuracy for short social web
texts in English, except political texts. SentiStrength reports two sentiment
strengths:

-1 (not negative) to -5 (extremely negative)
1 (not positive) to 5 (extremely positive)

It can also report binary (positive/negative), trinary (positive/negative/neutral) and
single scale (-4 to +4) results. SentiStrength was originally developed for English
and optimised for general short social web texts but can be configured for other
languages and contexts by changing its input files - some variants are
demonstrated below.

Quick Tests (English version):

Enter text: |l love you but hate the current political climate. | | Detect Sentiment

Output: ® Dual, © binary, © trinary, © scale

Keyword test:

|I love dogs quite a lot but cats | really hate.

Enter keywords (comma-separated list, no spaces): dogs.frogs

I Detect Sentiment Around Keywords |

Topic test:

|The movie was very frightening. My phone has a small screen. That is a banging chuuuun. | won the vote but he lied abo|

Select domain (broad topic): |Fims/Movies v | | Detect Sentiment in Domain |

Other languages: Finnish, German, Dutch Spanish. i
Arabic, Polish, Persian, Swedish, Greek, Welsh, Italian, Turkish.
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Twitter Sentiment
Type in a word and we'll highlight the good and the bad
napster | Search | Save this search
Sentiment analysis for napster
Seclinarii oy rowit Seckositiy Soon)

Nogatiog (23%)
W Fossh (20
B Vegative (E)
Posive (T7%) - . ’ - . .
5 1#] (-] 20 25 30

Tweets about: napster

ﬂﬁﬂm an available at deezer, get it today! also @ '~il=hin An itinan Cdhahu Manetar Lhenssn

The results for this query are: | Ac
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O630p NporpaMMHbIX CPeACTB.

Free Sentiment Analyzer

W Tweet 8+ m 42 |

IN CONGRESS, July 4, 1776.
The unanimgus Declaration of the thirteen united States of America,

When in the Course of human events, it becomes necessary for one people to
dissolve the poltical bands which have connected them with another, and to
assume among the powers of the earth, the separate and equal station to
which the Laws of Nature and of Nature’s God entitle them, a decent respect to
the opinions of mankind requires that they should declare the causes which
impel them to the separation.

We hold these truths to be self-evident, that all men are created equal, that they
are endowed by their Creator with certain unalienable Rights, that among these
are Life, Liberty and the pursuit of Happiness. —That to secure these rights,
Governments are instituted among Men, deriving their just powers from the
consent of the governed, —That whenever any Form of Government becomes

destructive of these ends, it is the Right of the People to alter or to abolish it, and

i ki o PR PO R - W | ks s I a

clear text

Analyze Text!

This free tool will allow you to conduct a sentiment analysis on virtually any text written in English. The system computes a sentiment
score which reflects the overall sentiment, tone, or emational feeling of your input text. Sentiment scores range from -100 to +100,
where -100 indicates a very negative or serious tone and =100 indicates a very positive or enthusiastic tone.

To perform your sentiment analysis, simply type or paste some text into the box below and click the "Analyze Text!" button.

-40 47 ' 40

' 8O |

SENTIMENT _ﬁ

100 100

Interpretation: This text has a sentiment score of 26.8.
This means that the overall sentiment or tone of this
text is somewhat positive / enthusiastic.

http://www.danielsoper.com/sentimentanalysis/default.aspx
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O630p NporpaMMHbIX CPeaCTB.

/ http://x-file.su/tm/Default.aspx

Kosarmian =Ai- Towos

P———— «[lokTop CMuT BbiNneynn 60bHOro rpuNMNoM. »

. 1
L- Pa3meTka Tekcra:
; BbuTe Y1 6OLHOMO rpHNNoM
: ObregnHeHne B YUenoykn:
1 { }{abineynn} {6onsHoro rpMnNnoM} ’l

{AoKkrop CMUT} BbiNEY I BONLHOIO rpMNnoM

E TOHaNbHOCTL 0O0BEKTa MOHMTOPHHIA!

«[oxkTop CMHT Bbi1eymnn BonbHoOrc
i FESYABTAT "

Kommnonent OoNpCACIICHHUA TOHAJIbBHOCTHU TCKCTA PCAIU3YCT MCTOM, OCHOBAaHHBIN Ha CJI0Bapigax U
I[MpaBUjIax. Ha BXOJ KOMIIOHCHTAa HOI[aéTCH TCKCT, TOHAJIbHOCTb KOTOPOT'O HY’KHO OIIPCACIUTD
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O630p NporpaMMHbIX CPeaCTB.
http://x-file.su/tm/Default.aspx

m KOMMNOHEHT onpegeneHns ToHanbHOCTH TeKeTa Wi (7

Kosanammn «AR-Tenos

Beeawute Texcr (He 6onee 2000 cumeonor)

cropoHy "Ceunxo" Ha asTobyce 51 mapmpyra, Gopr. HomMep AK 611 68, or ocraHoBxmM "ABrycra
=z . Oxno sa xabuHoM BOOMTEnA He OTKpHBaAnOCh, Tak ka bOumo sadmrxcupomano emuToM. Ha Bonpoc,
g Op CKasania, 4TO OHa He 3Ha M 4TO 3TO He ee peno. [lonydgaeTcA, 4TO 3TO AEAO amMpoB, Takx

KaK 3TO MM NPMXOOMTLCH eXaTh B OYVX Ha mon Ol ocTaHOBKEe A cnpocuna darsunao KOHOYKTOpa, OHa ckasana, 4To
3TO He MOe OeN0 M KMBHYNna Ha Tabn yeTHpsMA Qarsumiarm (boTorpadms B npunozmenym. Buxoma w3 astobyca, =
NonpocKna BOOMTENA He TPOTAaThLCH, 7 4T0 Xouy chororpajpmpomarr HoMep amTofyca. Ho momuTen: cneuManbHO NoexXan
NpAMO HAa MeHA, M A eNe ycnena ot
Nuaus onAMTM? NAaInRname~g = maMSEA

UMM 14 HA¥ASATE BAMMTETS M EAHTUETANS

M smawasams AUaN: WaATATATEREHM HS

BrinonHute Ounctute

Pezynurar

9 oé UM ﬂpMXO,D.MTbCﬂ exaTb B ﬂymTe Ha KOHEeUHO#i OCTaHOB _c_"lpocvma dpa\mnmo I( p,ywro 48 CKa3ana, UTO 3TO He &
Moe A€/10 1 KMBHYya Ha TabAnuKy C YeTbipoMs GamnavsMu( oTorpadus & NPUAOKEHNN. Beixoas s asT00yca, 8 nonpocuna |
€ TPOraTsCs, NOTOMY UTO Xouy cdoTorpadmposaTs Homep asTobyca. Ho b CeLMansHo noexan NpaMo

Ha MEHA, 1 A eNe yCnena OTCKOUNTb. QOueHb npowy [JB_JOD PaTbCA B ,;laHHOV CUTYauuK U HakKa3daTb :BOAHTEJ’IH n

KOHAYKTOPa: M HakazaTh OueHb XenaTensHo He AyllecnacatensHoi bece o, a peansHbiM AeHeXHbIM WTpahom .

(@, INTERNET (@ 11GHER SCHOOL OF ECONOMICS
@D stubiesLas e

JlaHHBI TPOTPaMMHBIN MPOAYKT TAKXKE SIBJIsIETCS BEO - CEPBUCOM, KOTOPBIN MO3BOJISIET OMPEAEIATh
SMOLMOHAJIbHYI0 OKPACKY TEKCTa, BBEICHHOIO MOJIb30BaTEIEM. B HEM HCIIONB3YOTCS METPUKHU U

CIICHHAJIbHBIC CJIOBAPU SMOLMOHAJIBbHO OKp&HICHHOfI JICKCHUKMU.
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Pabota c TopicMiner n SentStrength

IIpenpoueccuHr JaHHBIX

1. Coopka (aiinos, temarusanus, ynaieaue Html taros.
Jlematu3alys MPOM3BOAUTCS MPHU IMTOMOIIY IIporpaMmel mystem.exe (pa3padotka Yandex)

Muxann biuHKOB BIiepBbIE 33 JyMalIMCh O CO3IaHUH JTUTEPATYPHO-MY3bIKaIbHOTO MpoekTa. U pemmim o0beIMHUTh
KOPOTKHE paccka3bl Mapara ¢ My3bIKaJbHbIM aKKOMIIaHEMEHTOM Munisl. 1 nomyuwnsicst mpoekt
&quot;Meicnu3Byku&quot;: Mapar yuTaeT CBOr0 po3y, Muxaua HauTrpeIBaeT THXHUE MeNouu. B mporpamme Bevepa,
MOCBSIIIIECHHOTO JIBYXJICTHIO MPOCKTA, - paHee HAlMCaHHbIC M COBEPIICHHO HOBBIE pacckasbl.<br B mporpamme Beuepa
paHee HaIMCaHHBIE U YK€ 3HAKOMbIE 3pUTENI0 PacCKasbl, Takue Kak &quot;balymkun

{muxann} {OMMHK|OIMHKOB|OMIMHOK} {BIEpBBIC} {3aayMbIBaThCA} {0} {co3maHue} {IUTEpaTypHBIH }-
{My3bIKaJIbHBIN} {TIpOEKT}. {U} {pemarb} {00BEAUHATH} {KOPOTKHUIi} {paccka3z} {mapat} {c}
{My3BbIKaIbHBIN} {aKKOMImaHeMeHT} {Mumbi??}. {u} {momydarbcs} {IpPOEKT}
&{quot??};{Meicnmu3Bykn?? }&{quot??};: {mapar} {umrars} {cBoii} {mpo3a}, {Muxaun} {HaUTpPHIBATH }
{Tuxuii} {mMenonus}. {B} {mporpamma} {Beuep}, {IOCBAIIATh} {ABYXJETHEC} {IPOEKT}, - {paHee}
{manmcars} {u} {coBepuicHHO|cOBepmIcHHBIN} {HOBOC|HOBEIN} {paccka3}.<{br??} {B} {nporpamma}
{Beuep} {panee} {Hammcarb} {u} {yx|yxe|y3kuiily3ko} {3HaKoMasi|3HAKOMBIN} {3pUTENIb} {pacckas},
{Taxori} {kak} &{quot??};{6a0ymikuH }
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[TlpenpoueccuHr B TopicMiner

1. Coopka ¢aiino, nemarusanus, yaaneare Html taros.

lematization [Russian language| Gibbs LDA sampling  Kullback-Leibler Distance
STEP 1. Assembiling, deleting HTML tags and Lemmatisation
pal s (s S b el aal s D:ATopicMiner_TecTosbii noaur

sl e e ndE DATopicMiner_tectoseit nomuross T opicMir

Carametersgorstemming me=a B R i v
UL PO

L=

Ple ol s o ke PAT opicMiner_tectoeed noauros’T opicl UTF -

B pesynbrare pabOThI JaHHOM OMIIMK MOSBUTCS (daiii ¢ pacimpenrneM tmld, B
KOTOPOM XPaHSTCS BCE TEKCTE, KAK OPUTHHAJBHBIE TAK U JIEMATU3UPOBAHHBIE, KPOME
TOTO JISMaTHU3WPOBAHHBIC TEKCTHI MOYMIIeHBI 0T HtMI pasmeTku.
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[TlpenpoueccuHr B TopicMiner

1. TIpouenypa BblAEICHHUS JIEM U PaCUET YaCTOT.

STEP 2.1, Extraction words form brackets and calculating word frequency
Flley fais el [laelid e D:AT opicMiner_tectoseii nomuros\T opicMiner 64 Gur

s s ey cilE DeATopicMiner_tectosei noauron\TopicMiner b4 Surainc

S doiad vk no | G

Word Freq
84 |apyr 13 K
85| sona 13

ob| cnyyaia 13
g7 | ceivac 13

88| apurol 13

89| cTouTe 12
0|Toapuw 12
91 | ewifiop 12

92| noaysare 12

93| naeaTe 12
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[TlpenpoueccuHr B TopicMiner

1. Breigenenue u ygajeHue CTOM — CIOB.

2.2 Distribution of word frequency in whole collection

STEP 3. Removing stop words

MUMDETID MR Oras sl by U

- e orncleanng ] binary |
OlalWOTONUMDET U | e T
D:ATopicMiner_tectoewit noauros’sTopicMiner 64 G
CoWibound JppERDOUnt
Filtration AU Utputihied binary)
D 5'] | =Ll .

D:A\TopicMiner_tectoewit noaurods T opicMiner 64 Gur

HE
B pesynbrare TpeTbero srana y

IIPOU3BOAUTCS YIAJICHUEC CTOII CJIOB ;E'nb

N3 JICMATU3UPOBAHHBIX TCKCTOB. no
C
oT
HENDEEE
EECb
aTo
M3
5|
OHM
TO
Bl

PSS D
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Bbirpy3ka nemaTtn3anpoBaHHbIX TEKCTOB

n3 TopicMiner

@
lematization (Russian language) ~ Gibbs LDA sampling | Kullback-Leibler Distance

Nl @Bpo00mmMOOLsE0OR

Parameters of simulation Calculation method
Algicy 05| Open file with data X l
Hatr 01
- Nangka qwert ¥ o ¥ v ¥
SavYesle]:
= Mma =~ . - 5 . :
P~ e lematization (Russian language]  Gibbs LDA sampling  Kullback-Leibler Distance
ata
NUMDETROTRGOT HegaeHue mecta = '
| =} ] . e : e "
Ratio = | N I Save lemitized data to TXT file (non lemitized) -
EE.
I_ PaBounii cton e g g Nanka: qwert * 2 ™
AhlicE 05 = Wuma » [ata uameHeHus Tun
-
Hakx 01 " 7 data 17.08.2014 2:13 Manka c ¢
SEHWE MECTa "
o ¥ cTon-cnosa 17.08.2014 2:19 Daiin "TX
Szl (10
NUmMbEROHNoCume Pabounii cton
Ratio
w=nl
buBanortexn
3TOT KOMNBIOTEP
© =
= | SRR
g A
Cems
{ )
Wmn paina my_docs| - Coxpaxuts
Tun aiina (*bd) - Omvena
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KoHBepTauua tekcta B KOHMKoA

Main | Mamenwte Bua Hactpoidkw 7

Hoeuiw Ctri+N |82 | Bl
OTKPbITE... Ctrl+0 BNaWMUPOBMY CABWH POCCMA OAMH KOCMOHABT BUAE
BepHyTh F5  M3BONATH @aruﬁaTbCH MeITAaTbCA OTOpPBATb Hora paf
ONMULENCKMIA HAKWABIBATLCA BO3BLIWLATLCA HAA FO/0B
CoxpaHnTh Ctrl+5 - -
PAMUK CBOW CTUXWA MOCAEe KAK HUKONAW BRaJWMMWPOE
CoxpaHuTh Kak.. F6  inbiBenb POCCUACKUA PEBOMIOLMA HUKHWIA HOBrOpOA, W
COXpaHWUTL KOMWHD... Ctrl+F6 NpoTecT 3a 4eCcTHOW Boibop nporTu danbCUdUKaLMS
ToNLKo uTeHue bBaTb Yepe3 Knagoeana DawHA HeCKONbKO MpeAcTaBk
C/le MUTWMHI 3aBepwaTbCA ero YYaCcTHWK A0r0BapWB:
3anycTiTe " |MpOBaHHbI AKUWA NPOTECT MOAABAATH CUAA AYX BOJ
Koaupoeka b [:] ANSI PACXOAUTHCA TaK Kak
Bneped, oMoH bBcH baT:
OKOHYaHWe CTPoK 4 HOHMKOA
HUK wecTeuMe OUTH xec
HacTpoiiku cTpaHuUl... tOnmkon BE OpblA NOAULMA NOCYMTAT
Meuars... Ctrl+P Sl 4KUBATb CTOPOHA CYAbS
UTF-8 ¢ curHatypamm oTckuid becepa ockopbrs
CBoAcTBa.. B Fg |4 3Aanve cya 3abnoku
Co3gath ApALIK laHWe MOK AeBaTb Kamik
lNepekoavposarte.. F8 |pepxueaTb noTpeboraTt
W36patinoe g n yem yrposza becnpepes
Mocneanwe ncnonssyemele (Mctopua)... Alt+H - _mgf‘:"fﬂuafuf'.” rrere—mpopeddTh UMEHHO TaK WMATW T
Buixoa AltsF4 |ACTHUK WTYPM OTCbINATb MPOTUBOMNONIOKHBIN KOHeL, KC

MOE T O TP UC ToISa T CTamus oA UTesraHO roOTOBbLIA YMUPATb MWUPWTbBCA 6ECI'IDE,£I.EII GOELI. CTe
1epexolWTh CTOPOHA NPOTeCTOBAThE 2a0epXMEATb 24AEBNATh HUKAKOW Mepa HpOﬁTH npelnpUHUMATD

1penpoBoXaaTbh obpaTHO cny#ebubid KabuHeT rae Hea noTpeboBaTh Ccyabba ocTaBaTbCA 3ajepHUBE
JNMCAHWEe MeCcTO KadKMaHCKWMA NpeicTaBuTenb KOTOPbIA ANA Mepa CAenaTbh KaJAnNWH AJIWMHHBIA KOpWU]
FANOKHUK WMIOnDh CNDARHWEBATH KONDWAOD 2AN OXKWIAHWE ANOCNARCKWA ROK2AN KTO CMNATh MOK KTO HEF
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o SentiStrength v2.2
File Sentiment Strength Analysis Sentiment Analysis Options  Reporting Options  Data Mining Help

SentiStrength v2.2

Sentiment strength detfection for short informal fext

Enter some text to classify for sentiment

selecting Analyse One Text
th Analysis menu.

hi mate!! misss you!!! whhhaaaat are you doing? :-)
was rated for sentiment as

Positive emotion rating is: 2 on a scale of 1 (neutral) to 5 (strongly +ve)
Negative emotion rating is: -1 on a scale of -1 (neutral) to -5 (strongly -ve)

The rationale for the classification is:
hi[0] mate[0][+0.6 EmphasisinPunctuation] [[Sentence=-1,2=word max, 1-5]]
misss/miss[0] you[0][+0.6 EmphasisinPunctuation] [[Sentence=-1,2=word max,
1-5]] whhhaaaat/what{0] are[0] you[0] doing[0] [[Sentence=-1,1=word max,
1-5]][+ 1 Emoticon] [[Sentence=-12=word max, 1-5]][[[2 -1 max of sentences]]]

OK I
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Pabota ¢ SentiStrength

[naeHaA Ecraeka AuzaiiH AHUMaUnA Mokaz cnaigoe PeleH3npoBEaHne Eng PazpaboTymK Acrobat

File | Sentiment Strength Analysis = Sentiment Analysis Options Reporting Options  Data Mining  Help

Analyse ONE text -Reporting tagged and standard English versions, plus emotion categories

Analyse ALL Texts in File [each line separately] “Reporting all information selected in the Reporting Option menu
-As above for ALL files in folder
Classify column n in file, save column n and column m to new file

-As above, all files in folder

[old] Try adding and subtracting 1 from weights of all words in Emotion Dictionary to see which improve the results
Optimise the emotion dictionary weights

Run 10-fold cross-validation to assess above optimisation algorithm [n times]

Run a 10-fold cross-validation for each possible combination of options (very long)

[Change number of folds in cross-validation]

| v | [Speed algorithm by pre-loading whole data set]

Report frequency of use of sentiment strengths in terms in Emotion List in all previous texts

Save a version of sentiment strength lookup table only for used words in last processed text

YouTube N
Detect Sent

OPHTHHAT B3ATh Y BEPHEIIT 0POTa HATH TOBAPHIIHB IATHHIA HCTOTHHK MBI COOGIIATE BO3MOXKHO
Mo/Ipa3/IeTIeHHE JaTbHHIT GyIeT MepeHMEHOBBIBATE €T0 31aHHe OYIET Pa3pyIIaTh 3aHOBO OTCTPAHBATH 3EMIA
3aKOMATh HANMHCE HAMMCATE ~ OPHUTHHAT B3ATh Y BEPHEII 10pora HATH TOBAPHIIHR IATHHIA HCTOTHHK
MBI C000IIATh BO3MOKHO TI0Jpa3eIeHNe JATbHA OyIeT IEPeMMEHOBRIBATE €T0 371aHHe OYIET pa3pyIaTh

3aHOBO OTCTPAHBATh 3EMJIA 3aK0IIaTh HAJIHCh HATIHCATE R) -1 opuruHan]0] B3aTs[0] y[0]
pepHsIii[2] nopora[0] uaru[0] ToBapumue[0] maraunal0] nerounuk[0] MBa[0] coobmats[0] Bo3MoskHO[ 0]
moapasaencHue[0] nampHui[0] 6yaet[0] mepermenorsiBath|0] ero[0] 3nanue[0] Oynet[0] pa3pymars[0]
3aH0BO[0] oTcTpanBath[0] 3emMa[0] 3axonaTs[0] Hammics[ 0] HamucaTs[ 0] [[Sentence=-1,3=word max, 1-
5]1[[[3.-1 max of sentences]]]
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24 anpena komanga NkHkc npoeena g HIAY -

BLUZ (MOCKES] CEMHMHAPD Ha TeMy "YHeM AbIWAT

Gnorochepa? MeTogel  aHankza OonkWez

HMACCHEDE MHTEPHET-A3HHEIX ana

COUMONOrKYeckd:  3a8ad”.  BeICTYANEHWE

NpOoWno B pamMkas akagemMrUeckoro ceMMHapa

no COLMONOrMUECckoi TEOPKK M METOLO0NOMMK

gaheapkl aHanyia couManeHelX HMHCTHMTYTOE

(pyk., MHHa JEeEATEO), KOTOPBIA Ha 3TOT pas

NEoXo4Mn  CcOBMECTHO C  JaBopaTtopwed 26.09.2012 (Cpena)
SKOHOMMK D -COLMONOMMHECKHME  UCCNeA0BaHHA HoBble CMI: MEHAHLWMWACA
(pye. B.Pagaes). MeAKAHbIA nanawactT

MccneaosaHWa
Martepwanei
CChISIKM

KOHTaKTbl
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HNAH e — yyacTHWKk BanTtuickoro
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