IHTeNeKTyaNnbHUWM aHani3
NpPUpPoaHOI MOBU 3a AOMNOMOIOHO
aHaniTu4Hoi nnatpopmu KNIME

BuKoHana: cryaeHTKa rpynu A-62
MapkKiHa Codia NaBniBHa
KepiBHUK:

LLlanTtana PomaH Bitaninosuy



AKTYaNbHICTb

AKTYanbHICTb TeMU AaHOT pOOOTM MNONIATAa€ B TOMY, L0 Ha CbOTOAHILLHIM
AEeHb HaABHA AOCUTb BENNKA KiJIbKICTb MPOrpamHmx 3acobis, WO
[03BO/IAIOTb Peani3yBaTu Npouec iIHTe/IeKTYa/IbHOro aHani3dy TeKCTy,
yepes e CTAa€E HeObXiAHICTb B AOCAIAMKEHHI Ta aHANI3i iICHYOUYNX
cepenoBuLL, 3 METOI BM3HAYEHHA MOX/IMBOCTEN, AKOCTI Ta

$YHKLIOHaNy BMLWE3ragaHuX.



MeTta poboTtu

Mertoto aaHoi poboTu €:

* BMBYEHHA Ta aHa/I3 ICHYIOYNX aNTOPUTMIB Ta METOAIB ANA BUPILLEHHA

3a4a4i IHTe/IeKTYaAbHOro aHani3y AaHUX;

* IOCNIAMEHHA Ta TecTyBaHHA aHaniTUYHOI naatpopmu KNIME wnaxom
peani3auii npoueciB iHTENEKTYaAbHOro aHanily AaHUX Ha 6a3i uboro

cepenoBULLa;

* OLiHKa PYHKLIOHANy cepeaoBmLLa 3a AKICTIO peani3aLii NnocTaBNeHMX 3aaau.



3aBAaHHA

3aBaaHHAM AaHOI poboTH cTano:
* N1OCNIAXKEHHA PYHKLIOHANbHUX MOXANBOCTEN aHANITUYHOI NAAaTPOPMU
KNIME ans 06pobku npnpoaHoOi moswu;

* NobynoBa poboumnx NpoLecis AN 3a4a4: BUTATY TEMUN HECTPYKTYPOBAHOIO
TEKCTY, aHaNi3y HACTPOiB KOPMUCTYBayiB Ta NobynoBM AepeBsa pillleHb A4

BM3HAYE€HHA C/IOBHMKOBUX KOHCTPYKLLIN.



BUKOPUCTAHI AOKYMEHTU

3617,"http//www.imdb.com/title/tt0210075 /usercomments"," Girlfight follows a project dwelling New York high school girl from a sense of futility into the world of amateur boxing where she finds self esteem, purpose, and mu

3671,"http://www.imdb.com/title/tt0337640/usercomments”,"Hollywood North is an euphemism from the movie industry as they went to Canada to make movies because of tax breaks and cheaper costs in a civilized city like T

3157,"http;, shestarted almost everyone is funny, where with many shows there are only a few funny characters. | will be sad to see this show end next year, but it will be going off the air as one of the best shows ever.That '70s

660,"http://www.imdb.com/title/tt0716825 /usercomments","9/10- 30 minutes of pure holiday terror. Okay, so it's not that scary. But it sure is fun.The Crypt Keeper (John Kassir) tales a tale of holiday FEAR, giving us all Christm

265,"http://www.imdb.com/title/tt0182225 /usercomments","A series of random, seemingly insignificant thefts at her sister's boarding house has Miss Lemon quite agitated. A ring, light bulbs, a rucksack, a lighter, a stethoscopi

4027,"http://www.imdb.com/title/tt0347779 /usercomments”," A very good adaptation of the novel by amrita pritam. Urmila and manoj bajpai have given their best.there is a natural flair in the movie and i felt it right through. It I ) O Q

5820,"http:, Jackson tells the children to meet him at Club 30's, which turns out to be a haunted nightclub abandoned since the 1930s. The story goes back to the mobsters attack on Jackson, and here it is revealed that Jackson Te KCT n e C M (( j-l I C O B a rl I C H ﬂ )) y
1574,"http://www.imdb.com/title/tt0298131 /usercomments”," Although the beginning of the movie in New York takes too long, the movie is a must see for people who like this genre. When Hannah goes to Berlin to visit the old

10668,"http://www.imdb.com/title/tt0088915 /usercomments"”," As many reviewers here have noted, the film version differs quite a bit from the stage version of the story. | have never seen the stage version of the story, and the: 5

1473,"http://www.imdb.com/title/tt0828154 /Jusercomments”," Bear in mind, any film (let alone documentary) which asserts any kind of truth, will generate an adverse and proportional amount of cynicism, from those to whom ¢ O p M a T I E P U B

8337,"http://www.imdb.com/title/tt0110099 /usercomments"," Being a big fan of the romantic comedy genre, and therefore having seen a large number of these films, it is rare that one strikes me as totally unique. For that matte

11217,"htty her personality captures the essence of a spirited girl who seems at first to be completely helpless but in the end succeeds through the strength of her will. The only complaint | have is that the mecha looked somewl

12389,"http://www.imdb.com/title/tt0076683 /Jusercomments","Bored with the normal, run-of-the-mill staple films to watch this Halloween that I've seen over and over again, | took a chance on The Sentinel, hoping it could get1

1212,"http://www.imdb.com/title/tt0090799 /usercomments”," Care Bears Movie 2: A New Generation isn't at all a bad movie. In fact, | like it very much. Yes
5272,"http://www.imdb.com/title/tt0092615 /usercomments”," Deodato brings us some mildly shocking moments and a movie that doesn't take itself too s|
9536,"http://www.imdb.com/title/tt0820111 /usercomments”," Deranged and graphically gory Japanese film about little beings taking people over and turni
11782,"htty sometimes | just as Euro the product and it fills in a few holes here and there that didn't get covered in Mrs. Gruber's Sixth Hour Social Studie
11469,"http://www.imdb.com/title/tt0365960/usercomments"," Everyone knows about this "Zero Day" event. What | think this movie did that Elephant did Maru Jlykamesa. Knmigna,
9228,"http://www.imdb.com/title/tt0071507 /usercomments”," Expecting to see another Nunsploitation movie with a mean Mother Superior abusing and tg n ico Ba n i c HA Jlykaur. Pycanka,
9945,"http://www.imdb.com/title/tt0406713 /usercomments”,"First things first! This isn't an action movie although there s a lot of action in it! | think you Iaasko Jles. "Toi, mo B ckasi

1721,"http://www.imdb.com/title/tt0001032 /usercomments”,"Had this movie been made a few years later, | would have given it a lower score. However, for| Necs YKpa'I'H Ka Maska. CHauTE".
5992,"http://www.imdb.com/title/tt0956331/usercomments”,"l admit | had no idea what to expect before viewing this highly stylized piece. It could have bd Pycanka [ososa. Ilepenecunk.
4678,"http://www.imdb.com/title/tt0468458 /usercomments”,"| chose to watch this film at Tribeca based on Judd Hirsch and Scott Cohen and found it to & ' '

3422,"http://www.imdb.com/title/tt0446345 /usercomments”,"| desperately need this on a tape, not a DVD, and soon!l have one nephew who is in the infal Apama-eepia b 3-x iiAx

1A 111
6823,"http://www.imdb.com/title/tt0079672 /usercomments”,"| have spent the last week watching John Cassavetes films - starting with ‘a woman under thd A

6333,"http://www.imdb.com/title/tt0117179/usercomments”,"| just got this video used and | was watching it last night. The acting started out extremely ba CITHC AIAYIB "JIICOBOI ITICHI"
3976,"http://www.imdb.com/title/tt0795102 /Jusercomments”,"| just saw The Drugs Years on VH1 and | love it. | think it reflects the drug history very well an
10202,"http://www.imdb.com/title/tt0354690/usercomments”,"| personally liked this movie and am alarmed at the rating's some people have given it. It is a [TPOJIOT
2844 "http:, to seethe people and the things around you with the eyes of a stranger and appreciate them just as you did when you met them and saw them 1 K
5169,"http://www.imdb.com/title/tt0108288 /usercomments”,"| saw the last five or ten minutes of this film back in 1998 or 1999 one night when | was cha Bmuani. (6e3 mosn).
10768,"http://www.imdb.com/title/tt0101625/usercomments”,"| saw this ages ago when | was younger and could never remember the title, until one day | Maru Jlykamesa. [{osns.

Maska. XJI0IMHEK.
Jlicopuk. JIykam.

"Toik, mo rpebai pee”. Pycanxa.
IMorepuara (asoe). Bopauux.

6827,"http://www.imdb.com/title/tt0079672 /usercomments”,"| spent 5 hours drenched in this film. Nothing | have ever seen comes close to the delicious Kuwmna, ITepenecuux.
8693,"http://www.imdb.com/title/tt0324046 /usercomments”,"| was pretty young when this came out in the US, but | recorded it from TV and watched it o
2271,"http://www.imdb.com/title/tt0117093 /usercomments”,"I've just finished listening to the director's commentary for this film, and | think the one big AIA1 IPOJIOT

Jansko Jles. IlepenecHuk.

‘TapE3HMH, TVCTHH, IKOBI # Jsric #a Bo. i. TToc
can. TIponacuuus (663 MOBK). Crapesunit, rycTu#t, npeaKoBidnui ic na Bonuui. ITocepes Jticy

pPOCTO rajiisa 3 IIaKy4oio 68[)(‘.30)0 i 3 BEAUKHM npacrapum

e W J
ba3a naHux peueHsin canty IMDB i i
|D| p Lll y y Jlicosuk. Kyup. nybom, Ia:rmfm CKPal TEePeXoiuTh B Kym'a Ta O‘JGPET.M. as
Masxa OZIHOMY MiCIli B Apo-3ezeHy Aparosuny — 710 Gepern nicoBoro
03epa, 0 YTBOPHIOCS 3 JIicoBoro eTpymka. Crpymok Toi subirae

. .
B M rn ﬂ AI CSV 77 Ta 6n M ul HJH 1 3 I'VIlaBHHM Jli(,'_\" BIAJAE B 03€po, "()TiM, oo aApynm r)()lli o3epa,

A l'}'ﬁll'rhc’l B xamax. Came 03€po0 — THXOBOjE,
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Decision tree: 3arasibHMM pobo4uni

npouec

Reading Textual Data

File Reader

[} »

Read articles
from IMDB
dataset

Document Creation

>

’

Convert strings
to documents

Enrichment

Enrichment

(s

Tagging (POS)

Transformation

Transformation

o T

e

Creation of
document vectors

Preprocessing

Preprocessing |

| 4

Filtering

Vg

, Stemming, ...

Color Manager

>(}>

Append colors

Preprocessing |l

>

Vg

Filtering based on

occurrences
Decision
Column Filter Tree Learner
> it » > L.

Filter document
column



Decision tree: 34UnTyBaHHA AaHUX Ta

3barayeHHs

Row Filter Strings To Document Column Filter
—+| +14
> = > > = > > | »
No rows create documents keep
with missing from string texts only Document
content column

Etan 34 UTYBAHHA AdHUX

Enrichment

POS Tagger

> @z P

Assign POS Tags

ETan 36arayeHHAa



Decision tree: nonepeaHsa obpobKa

Preprocessing

Number Filter Punctuation Erasure

> B2 » > B2 »

Preprocessing Il

Bag Of Words
Creator

> B2 »

Create
Bag of Words

Stop Word Filter

>
> o >

Term To String

> Ts »

GroupBy

>}

GroupBy tem
count documents

Case Converter

> 52 »

Snowball Stemmer Tag Filter
> B2 » > B&»
Reference
Row Filter
Row Filter
' -1 '
-+ r=p
> g
) Filter Bag of Words
Filter by number Keep only terms that
of documents occur in at least 5

documents

Mepwwnn etan
nonepeaHboi 06pPOOKK

Apyrnu etan
nonepeaHboi 06pPOOKK



Decision tree: 4aCcToTU, BeKTOpM3aLiAa Ta
BUBeAeHHA pe3y/1bTaTiB

Transformation

Decision
Color Manager Column Filter Tree Learner
Document Data
TF Document Vector Extractor >
- g () > it > > i m
> B2 > > B > B >
Compute relative Create document Extract category Append colors Filter dlocument
term frequency vectors for prediction column
(class label)

Po3nogineHHA Konbopis, dinbTpaLia 3a
BigNOBiAHMMM pAAKaMmK Ta nobyaosa
AepeBa pileHb

ETan TpaHchopmauii



Decision tree:
pe3ynbTaT

& [ irootl: class 'POS' (1,000 of 2,000)
& || 1bad <= 0.5]: dlass 'POS' (964 of 1,620
'D [wast <= 0.5]: class 'POS' (964 of 1,457
& [l lexcel <= 0.5]: class 'POS' (724 of 1,217
D [excel > 0.5]: class 'POS' (240 of 240’
‘U [wast > 0.5]: class 'NEG' (163 of 163)

@ (] bad > 0.5]: class 'NEG' (344 of 380;

POS (1,000 /2,000;
v Table:
Category % n
POS 50.0 1,000
NEG 50.0 1,000
Total 100.0 2,000
w Chart:
Color column: Category
\
|
bad
el
[ |
<= 0.5 > 05
| |
POS (964/1,620) NEG (344/380,
v Table: v Table:
Category % n Category % n
POS 59.5 964 POS 9.5 36
NEG 40.5 656 NEG 90.5 344
Total 81.0 1,620 Total 19.0 380
* Chart: * Chart:
Color column: Category Color column: Category
T [
wast film
ol ol
] [ 1
<= 0.5 > 05 <= 0.5 > 05
| | I
POS (964/1,457) NEG (163/163) NEG (32/56) NEG (312/324)
* Table: w Table: * Table: * Table:
Category % n Category % n Category % n Category % n
POS 66.2 964 POS 0.0 0 POS 42.9 24 POS 3.7 12
NEG 33.8 493 NEG 100.0 163 NEG 57.1 32 NEG 96.3 312
Total 72.9 1,457 Total 8.2 163 Total 2.8 56 Total 16.2 324
w Chart: w Chart: ¥ Chart: ¥ Chart:
Color column: Category Color column: Category Color column: Category Color column: Category
I T
excel friend
ol ol ®
| | [ |
<= 0.5 > 05 <= 0.5 > 05
[ I
POS (724/1,217) POS (240/240) NEG (32/50) POS (6/6)
v Table: w Table: w Table: w Table:
Category % n Category % n Category % n Category % n
POS 59.5 724 POS 100.0 240 POS 36.0 18 POS 100.0 6
NEG 40.5 493 NEG 0.0 0 NEG 64.0 32 NEG 0.0 0
Total 60.9 1,217 Total 12.0 240 Total 2.5 50 Total 0.3 6
w Chart: ¥ Chart: + Chart: ¥ Chart
Color column: Category Color column: Category Color column: Category Color column: Category

o

® ‘




Topic Detection: 3aranbHuUn poboyni

npouec

Tika Parser
>

E 2

__epub book Tag Characters
JlicoBa nicHs
Necs YkpaiHka >

>
>

Table Creator

create documents
E._ >

List of characters

and remove characters

Topic Extractor
(Parallel LDA)

»%E

Pre-processing Color Manager

»0'

> >

text clean up
& standardization

Extract topics
from document

Tag Cloud

B
=

word cloud of
topics extracted
from the
"INlicoBa nicHa"



Topic Detection: Buny4yeHHA 3 TEKCTY
ninoBmx ocib i cton-cnis

Strings To Document

> =F »
Component Input R, Wildcard Tagger Column Filter Tag Filter Component Output
’ E
p . 23 > > i » > 52 » >
>
Column Filter
tag characters Filter everything keep only Node 56
Node 55 > Lt except the PERSON
Document

only one String



Topic Detection: Topic Extractor
(Parallel LDA)

@ Dialog - 2:756 - Topic Extractor (Parallel LDA) (Extract topics)

Flow Variables = Memory Policy [lianorose BiKHO 3
BiANOBIAHMMMU
Document column: [E Document |8  Seed: 20867981
Ha/1alUTyBaHHAMMU
No of topics: 10 Z  No of words per topic: 20(|¢
Alpha: 0.1/ Beta: 0.01/
No of iterations: 1,000 ° No of threads: 4)\°

OK Apply Cancel
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Sentiment analysis Ha 6a3i neKcu4yHoro
niaxoay

Read Data

Vg

Read articles
from IMDB
datase

MP QA Dictionaries

File Reader

[} »

Positive list

Preprocessing Dictionary Tagger

’ ’ NM:’
>[§=

cleaning
standardization Assign Positive
Tags
File Reader

[} »

Negative list

Dictionary Tagger

P> s
z )
>IE,.

Assign Negative
Tags

BoW-TF

Aggregate

'3

Count number of
positive and negative
words in document
and extract terms

GroupBy

> = >

Count number of words
for each document

Calculate Score

(Ve

Color Manager Scorer

>0 FIE ¢

Color by sentiment

Accuracy
label



Sentiment analysis: BoW, yacTtoTa,
NiAPaXyYHOK KINbKOCTI C/liB

Bag Of Words
Creator TF
> BE » > 5% >
filtered words TF absolute
Tags To String Pivoting
>
> Is » Tl <

Node 297 By document
via word
sentiment

By3nun ob4yncneHHsa 4actoTu
TEPMiHY Ta CTBOPEHHA CYMKMU C/iB

Y Va':e NiapaxyHOK TepMmiHiB BignosigHo
g 8 [0 TeriB CEHTUMEHTIB



Sentiment analysis: 064ncneHHn
OLHKW OOKYMEHTY 3a CEHTUMEHTaMM

Table Row
GroupBy toVariable

> > > e

class
stats
Joiner Column Rename  Math Formula Rule Engine Category To Class
>
) a3 o
{ 4 2 2 > i » > (/] > > 52 »
Join number of Sentiment score Predict sentiment Extract sentiment
all words for each Document based on score label

for each Document



Sentiment analysis: pe3ynbtaTt
0H6pobKU

Q B Accuracy statistics - 3:310 - Scorer (Accuracy)
File Hilite Navigation View

Spec - Columns: 11 Properties  Flow Variables

Row ID I TrueP.,,l_L FalseP... [I|TrueN... | I|False... [D|Recall |[D|Precisi.../[D]Sensiti... |D| Specifity [D| F-me... |D|Accur... |D|Cohen... CTaTMCTM Ka TOLIHOCTI

.POS 675 325 639 361 0.652 0.675 0.652 0.663 0.663 ? ? . .
B NeG 639 361 675 325 0.663 0.639 0.663 0.652 0.651 ? ? |£||j'|ﬂ yCIX CTOB”LUB
B overall ? ? ? ? ? ? ? ? ? 0.657 0.314
@, ® Confusion Matrix - 3:310 - Scorer (Accuracy)
File Hilite
Sentiment ... POS NEG
POS 675 361
NEG 325 639
i 3ara/ibHa CTaTUCTUKa 3a
yCiMma napameTpamu
Correct classified: 1,314 Wrong classified: 686
Accuracy: 65.7 % Error: 34.3 %

Cohen's kappa (k) 0.314



BUCHOBKMWU

e locnigyeHo MeToau Ta aAropuTMmn o6 pobKM HECTPYKTYPOBAHOTO
TEKCTY.

* BuByeHo cepenoBulLle Ta Moro GyHKLIOHANbHI MOXKIMUBOCTI.

* Peani3oBaHO Npouec iHTe/IeKTyaAbHOro aHanisy npupoaHOl MOBM Ha
6a3i aHaniTuuHoi nnatdopmm KNIME 3 BUKOpUCTaHHAM PO3LLINPEHHA
Text Processing.






