Jlekumna 2.
Knaccupukaums TeKCToB




Knaccudpukauma TEKCTOB

* Mpumepbl KNaccMPUKaLMOHHbIX 33434

*  06wwun emna: OcobeHHocTn + KnaccudpukaTop

*  Mopgenu: reHepaTUBHbIE U AUCKPUMUHATUBHbDIE
* Knaccnyeckmne metoapbl

*  HeunpoceTeBble meToAabl

*  KnaccmduKauma ¢ HECKOIbKMMU MeTKaMu

* [lpaKTnyeckune coBseTbl

*  AHaNU3 N MHTEPNPETUPYEMOCTb




Knaccudpukauma TEKCTOB

* MHoroknaccoBaa Knaccudpurkauma (Multi-class) (mHoro meToK,
NPaBUIbHOW ABNAETCA TOJIbKO OAHA U3 HUX)

* BuHapHaa Knaccudwukaumsa (Binary) (aBe MeTKM, nNpaBUAbHOM
ABNAETCA TO/IbKO O4HA U3 HUX)

* MHoromeToyHaa kKnaccndpukaumsa (Multi-label) (mHoro metok, oamnH
TEKCT MOKET MMETb HECKO/IbKO NMPaBU/IbHbIX METOK)




[laTaceTbl ANA KNnacCudUKaLMM TEKCTOB

JlaTaceTbl CU/IbHO Pa3NNY4alOTCA MNO:

* Tnny
* Konn4yectesy meToK

* Pasmepy

* CpegHen ANMHe B TOKeHaX (4ncay, KoTopoe NoKasbiBaeT, CKObKO B
cpegHeM TOKeHOB CoAepXKUTCA B O4HOM TeKcTe JaTaceTa)

e




[laTaceTbl ANA KNnacCudUKaLMM TEKCTOB

Dakset T e Orainft)  Gokane)
SST sentiment Sor?2 8.5k / 11k 19
IMDb Review sentiment 2 25k / 25k 271
Yelp Review sentiment Bior2 650k / 50k 179
Amazon Review sentiment D.oré 3m / 650k 79
TREC question 6 5.5k / 0.5k 10
Yahoo! Answers  question 10 14m / 60k 131
AG's News topic 4 120k / 7.6k 44
Sogou News topic 6 54k / 6k 737
DBPedia topic 14 560k / 70k 67




[laTaceTbl ANA KNnacCudUKaLMM TEKCTOB

* SST
Stanford Sentiment Treebank — 3To Knaccuyeckmni
N OYeHb U3BECTHbIN AaTaceT ANA OLEeHKMU ©

TOHANbLHOCTU TEKCTa (sentiment analysis). Ultimately

MpeanoxeHnsa B3ATbl U3 KUHOKPUTUKMK
(canT Rotten Tomatoes).
NcxoaHas pasmeTKa ucnonb3yeTt 5 Knaccos:

0 — Very Negative ©) 3) 3)

feels 3 QX \
1 — Negative unsatisfying = 3 3

3) swallowmg{l, 1 without
v A L
2 — Neutral empty  and a /‘3 3 3
4 2 the wine
3 — Positive pabel: 1 €) ©)
Review: Communion wafer
.. Ultimately feels empty and unsatisfying , like swallowing a

4 - Vel’y POSItIVE Communion wafer without the wine .




[laTaceTbl ANA KNnaccudUKaLmmM TEKCTOB

IMDb Review
IMDb (Internet Movie Database) — 310 orpomHas oHnamH-6a3a AaHHbLIX O

dunobmax, Tenecepmanax mn smaeo urpax. Aaracer IMDb Review npeacrtasnsaer
cobon Konnekuuto oT3bIBOB 3puTenen Ha PuabmMbl, pa3MeELLLEHHbIX Ha 3TOM CanTe

3apgava: buHapHaa kKnaccmdukauma ToHasnbHOCTU (Sentiment Analysis)
NcxogHaa pasmeTKa ncnonb3yeT 2 Kaacca:

Negative (0) — oTpuuaTenbHbin OT3bIB (OLEHKa nonb3oBaTtena < 4 n3 10)

Positive (1) — nonoxxutenbHbiK 0T3bIB (OLEHKa nosb3oBatensa = 7 n3 10)




[laTaceTbl ANA KNnacCudUKaLMM TEKCTOB

* IMDb Review

Label: negative

Review
Hobgoblins .... Hobgoblins .... where do I begin?!?

This film gives Manos - The Hands of Fate and Future War a run
for their money as the worst film ever made . This one is fun to
laugh at , where as Manos was just painful to watch . Hobgoblins
will end up in a time capsule somewhere as the perfect movie to
describe the term : " 80 's cheeze " . The acting ( and I am
using this term loosely ) is atrocious , the Hobgoblins are some
of the worst puppets you will ever see , and the garden tool
fight has to be seen to be believed . The movie was the perfect
vehicle for MST3 K , and that version is the only way to watch
this mess . This movie gives Mike and the bots 1lots of
ammunition to pull some of the funniest one - liners they have
ever done . If you try to watch this without the help of Mike
and the bots ..... God help you ! |




[laTaceTbl ANA KNnaccudUKaLmmM TEKCTOB

Yelp Review
OcHOBaH Ha peanbHbiX 0T3bIBax ¢ nnatdpopmebl Yelp.
Yelp — 310 nnatdpopma, rae nonb3oBaTeNM OCTaBAAKOT OT3bIBbl O pecTtopaHax, Kade, marasmHax,

canoHax Kpacotbl U T.4. [ataceT Yelp Review npeactaBnaer cobom OrpomMHyr0 BblOOPKY 3TUX
OT3bIBOB, Ny6M4YHO npeaocTtaBaeHHyto Yelp ana nccnenosaTenbCKUX LeNen.
3apaya: MHorornaccosas Knaccudpurauma

Knaccbl: OT3biBbl  pa3meveHbl KoamdyectBom 3Be3q, (1-5), 4Tto ectectBeHHbIm 0b6pasom
COOTBETCTBYET TOHA/IbHOCTU:
1 3Be3aa — Very Negative (o4eHb HEraTMBHbIN)

2 3Be3abl — Negative (HeraTuBHbIN)

3 38e3abl — Neutral (HerTpanbHbIN)

4 3Be3abl — Positive (NO3UTMBHbLIN)

5 3Be3g, — Very Positive (o4eHb NO3UTMBHbIN)




[laTaceTbl ANA KNnacCudUKaLMM TEKCTOB

* Yelp Review

Label: 4

Review

I had a serious craving for Roti. So glad I found this place. A
very small menu selection but it had exactly what I wanted. The
serving for $8.20 after tax is enough for 2 meals. I know where
to go from now on for a great meal with leftovers. This is a
noteworthy place to bring my Uncle T.J. who's a Trini when he
comes to visit.




[laTaceTbl ANA KNnacCudUKaLMM TEKCTOB

Amazon Review
[daTtacetr Amazon Review — 370 0AMH M3 caMbiX MacWwTabHbIX M 3HaYMMBbIX pecypcoB B mupe NLP
n Data Science. OH npeacTasnaetT cobom KONOCCANbHYHO KONNEKLUIO OT3bIBOB NOAb30BaTeNEN Ha

TOBapbl, Npogasaemble Ha Amazon.com.

3agaua: MHoroknaccoana knaccudpuKkayma

Knaccbl: OT3biBbl  pa3meveHbl KoamdyectBom 3Be3q, (1-5), 4Tto ectectBeHHbIm 0b6pasom
COOTBETCTBYET TOHA/IbHOCTU:

1 3Be3aa — Very Negative (o4eHb HEraTMBHbIN)
2 3Be3abl — Negative (HeraTuBHbIN)

3 38e3abl — Neutral (HerTpanbHbIN)

4 3Be3abl — Positive (NO3UTMBHbLIN)

5 3Be3g, — Very Positive (o4eHb NO3UTMBHbIN)




[laTaceTbl ANA KNnacCudUKaLMM TEKCTOB

- Amazon Review

Label: 3

Review Title: Simple

Review Content:

This book was not anything special. Although I 1love
romances, it was too simple. The symbolism was spelled out
to the readers in a blunt manner. The less educated readers
may appreciate it. The wording was quite beautiful at times
and the plot was enchanting (perfect for a movie) but it is
not heart wrenching like the movie Titantic (which was a
must see!) ;)




[laTaceTbl ANA KNnacCudUKaLMM TEKCTOB

TREC QA Track
Text REtrieval Conference — knaccnédukaymsa Bonpocos nNo TMnam.
3apava: Onpenenntb TUN OXMAOAEMOro OTBETa Ha BOMNPOC

Knaccbl: MepapxmyecKkana cnctema meTtok (6 rpybbix Knaccos, 50 TOHKMX).
ABBR (abbreviation) — abbpeBuaTypbl 1 pacliMdpPOBKU.

DESC (description) — onucaHus, onpeaenenms, o6bACHEHUA.

ENTY (entity) — cywHocTn (nnua, opraHusauum, NnpoayKTbl U T.4.).

HUM (human) — ntoau.

LOC (location) — mectononoxkenwus.

NUM (numeric) — yncnosble 3Ha4yeHuMA (LeHa, HaceneHune, AaThbl).




[laTaceTbl ANA KnaccudUKaLMM TEKCTOB

Yahoo! Answers
Datacet Yahoo! Answers — KonneKkuma BONPOCOB MNo/sb30BaTeNEN, OTBETOB M NYYLLUMUX OTBETOB Ha
3TV BONPOCHI .

3apaua: Tematnyeckasa Knaccmodukauma (Topic Classification). Bonpocbl M oTBeTbl OTHOCATCA K
OAHOM U3 MHOECTBA TEMATUYECKMX KaTEropun

Knaccbi: 10 KpynHEMWmMX OCHOBHbIX KaTEroOpUM:

Society & Culture (O6uwecTtBo 1 KynbTypa), Science & Mathematics (Hayka n matemaTuka),
Health (3goposbe), Education & Reference (O6pa3soBaHue 1 cnpaBoYHble MaTepuanbl),
Computers & Internet (Komnbtotepbl u MHTepHeT), Sports (CnopT), Business & Finance (busHec
n dpunHaHcol), Entertainment & Music (PassneyeHna n mysbika), Family & Relationships (Cembsa 1
oTHoleHuns), Politics & Government (lMonnTrKa n NpaBUTENbCTBO).




[laTaceTbl ANA KNnacCudUKaLMM TEKCTOB

Label: Society & Culture

Question Title: Why do people have the bird, turkey for
thanksgiving?

Question Content: Why this bird? Any Significance?

Best Answer

It is believed that the pilgrims and indians shared wild turkey
and venison on the original Thanksgiving.

Turkey's "Americanness" was established by Benjamin Franklin,
who had advocated for the turkey, not the bald eagle, becoming
the national bird.




[laTaceTbl ANA KNnaccudUKaLmmM TEKCTOB

DBpedia
Dartacer DBpedia — 3T0 robanbHbin 06WEAO0CTYNHbIN MNPOEKT, LENbI0 KOTOPOro SIBASIETCA
n3BsieYeHME CTPYKTYpupoBaHHON nHpopmaumm ns Wikipedia n npegocraBneHme K Hen goctyna B
BUAE CBAA3aHHbIX AaHHbIX (Linked Data)..
UctouHuK: Wikipedia (MHPOOOKCHI, KaTeropmm, reokoopAnHaTbI, CCbIKKU U T.4.)
Onsa ML-coobuectBa Hambonee u3BecTeH MMEHHO pAartacer ana Knaccudpumkaumm (DBpedia
Classification).

Yucno Knaccos: 14

[laHHble anAa KaXXa0ro npumepa:
HasBaHue cywHoctu (Ha3BaHue ctatbn Wikipedia).

A6cTpaKT (aHHOTaLMA) — KOPOTKOE TEKCTOBOE OMMCAHWE CYyLHOCTU, U3BJIEYEHHOE M3 NepBoro absaua
cooTBeTcTBYytowWwen ctatbmn Wikipedia.

Knacc — ogHa n3 14 kateropumn DBpedia.




[laTaceTbl ANA KNnacCudUKaLMM TEKCTOB

Label: Artist
Title: Esfandiar Monfaredzadeh

Abstract

Esfandiar Monfaredzadeh (Persian : o5l joj aie jlowisw!) is an
Iranian composer and director. He was born in 1941 in Tehran His
major works are Gheisar Dash Akol Tangna Gavaznha. He has 2
daughters Bibinaz Monfaredzadeh and Sanam Monfaredzadeh Woods

(by marriage).

e




[MonyyeHue npeacrtaBNeHU NPU3HAKOB U
KnaccnpukaumA

N3BneyeHmne NpMU3HaAKOB:

*Knaccuueckne meTtobl — MPU3HAKM U3B/IEKAIOTCA BPYUHYIO P(class = kI liked..<e0s>)

4e0BEKOM T —
*HeWipoceTeBble MeToAbl — MPU3HAKMN U3BNEKAIOTCA CETbIO! assification| = |
CeTb 3aNOMMHAET, YTO BaXKHO method —

MeTtoabl Knaccmbukaymm:
° reHepaTMBHbIe
* ANCKPUMMHATUBHDbIE

N: feature representation of
the text I liked the cat <eos>

R

Feature extractor
(e.g., hand-crafted
or neural network)

i

I liked the cat <eos>‘ <— Input text




[ eHepaTUBHbIE MOAENN

Learn: data distribution
p(x,y) = p(x|y)-p(y)

How predict:

y = argmaxp(x,y)=argmaxp(x[y) - p(y)




INCKpUMUMHATUBHbIE MOaeNn

Discriminative

b models
\ Learn: boundary between

classes p(y|x)

How predict:

y = argmaxp(y[x)




Knaccuyeckme metoaa

* HansHbIN banec
* Jlornctnyeckasa perpeccuma
* SVM




HausHbIX Banec

Pixly=k)-P(y=k) _
P(x)

y" = argmax P(y = k|x) = argmax

= arg méixP(x|y =k)-P(y =k)

y* = arg mj?xP(y = k|x) = arg max Plxly=k)-P(y=k) = arg max P(x,y = k)

N(y = k)
§(=1N(y = 1)

P(y =k) =

e




Boiuncnenne P(x|y = k)

P(x|ly = k) = P(xq,x5, ..., Xxp|ly = k)

HausHble banecoscKune npeanonoXXeHus:

MpeanonoxeHne o mewke cnosB (Bag of Words assumption) —
NoOpsA0K C/IOB HE UMEET 3HAYEHUA

MpeanonoxeHne o6 ycnosHoM HezaBucumoctn (Conditional
Independence assumption) - npu3Haku (cnoBa) He3aBUCUMbI AN
NAQHHOTrO Knacca.

P(x|y =k) = P(xq,X2, ..., xn|ly = k) = HP(JC ly = k)




Bblumcnenune P(x|y = k)

P(This film is awesome || y = +) =

- P(Thisly = +)

- P(filmly = +)

- P(is|y = +)

- P(awesome |y = +)
- P(lly = +)

e




Boluncnenne P(x|y = k)

MNcnonb3ya HauBHbIe NpeanonoXKeHUa, NoAYYUIN:

n
P(x|ly = k) =P(xy,xy, ..., x|y = k) = HP(xdy = k)
i=1

Bbluncnsiem otaenbHble BEPOATHOCTU «BPYUHYION:

N(xp,y = k)
P(xily =k) = Zm B
=1 N(xp, y = k)

e




Bo3amoxHas npobnema

Bbluncnaem otaenbHbie BEPOATHOCTU «BPYUHYIO»:

N(xpy = k)
P(xily =k) = Zm —
=1 N(xp,y = k)

A 4TO €C/In YNCINTENDb PaBEH HYNIO? (TO ecTb Npn 0byyeHNn TOKeHa X;
He bbl10 B AOKYMEHTax Knacca k)

N(x;,y = k)
P(xily = k) = V| :

t=

=0
NG,y = k)

e




PeweHune npobnemol

CrnaxxuBaHue Jlannaca (Laplace Smoothing).
PewaeTt npobnemy HyneBow BEPOATHOCTH

(S Is — 5 I —
Pty by = OFNGY=R 54Ny =h)

|V \4
21(5 + N,y =k) o-|V[+ El N,y = k)
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