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Introduction.

The TopicMiner program was developed in the Internet Research Laboratory
(http://linis.hse.ru/) using external developments, including the BigARTM algorithms library,
which is included in the program as a DLL. The program is designed for topic modeling of
Russian-language and English-language documents. The program includes: 1. The option of
preprocessing documents. 2. Option of topic modeling and visualization of calculation results. 3.
Option to analyze the stability of the results of thematic modeling. When publishing scientific
results based on the work of this program, it is necessary to refer to the Internet Research
Laboratory, Higher School of Economics

Topic modeling is one of the modern machine learning applications for text analysis that
has been actively developing since the late 1990s. The topic model of the collection of text
documents determines which topics each document relates to and what words (terms) form each
topic. Each text and word belong to a set of topics. More precisely, each text and word belong to
each topic with different probability. The input data of the topic model is the matrix (table) of
words and documents, where the elements (cells) are the frequencies of words in the documents.
The output data are two matrices of smaller dimension (smaller size): words on topics and
documents on topics, where elements are the probabilities of words or documents belonging to
topics. The number of required topics is set by the user based on experience.

In machine learning problems, either the selection of characteristics leading to a reduction
in the number of parameters is usually used to reduce the dimension of a matrix, or regularization
by imposing additional constraints on the parameters. In particular, Bayesian regularization is
based on the introduction of a priori probability distribution in the parameter space. This program
uses two basic approaches to calculate distribution of words by topics and documents by topics.

In this version, the following topic models are implemented:
1. LDA (Gibbs sampling), GLDA (Gibbs sampling).

2. PLSA + perymnspuzatops (E-M algorithm)

3. Multimodal topic modeling (E-M algorithm)

4. Variational LDA (E-M algorithm).

In addition, this version of the software has the procedure of sentiment analysis based on
the dictionary approach. The dictionary obtained as a result of the project 'Development of a public
database and crowdsourcing web resource for creating tools of sentiment analysis', No. 14-04-
12031 is offered as a Russian-language dictionary.

Chapter 1. Preprocessing of documents.

Preprocessing of documents is an essential part of working with documents. Preprocessing consists
of three stages: 1. The procedure for assembling a set of documents into one file and
lemmatization. 2. Procedure of calculating word frequencies, selecting words from parentheses,
and creating a list of stop words. 3. Removal of stop words from the lematized texts.

1.1 Procedure for assembling and lemmatizing documents.

The input data for the TopicMiner software is a directory with documents, in which each file
contains one document in txt format. In addition, in this directory there may be a file with metadata
describing each file. An example of such a file is shown below. Each column contains a separate
metadata attribute.
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http://gutta-honey.livejournal.com/298516.html
http://gutta-honey.livejournal.com/298998.html
http://gutta-honey.livejournal.com/299320.html
http://gutta-honey.livejournal.com/299748.html
http://gutta-honey.livejournal.com/300401.html
http://gutta-honey.livejournal.com/300630.html
http://gutta-honey.livejournal.com,/301085.html
http://gutta-honey.livejournal.com/301440.html
http://gutta-honey.livejournal.com/301700.html

C
1 gutta_honey
2 gutta_honey
3 gutta_honey
4 putta_honey
5 gutta_honey
6 gutta_honey
7 gutta_honey
8 putta_honey
9 gutta_honey
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18.02.2012 5:49
20.02.2012 22:15
21.02.2012 23:40
22.02.2012 8:45
24.02.2012 15:44
25.02.2012 9:33
26.02.2012 12:35
27.02.2012 14:21
28.02.2012 22:21

In this file, each line contains a set of metadata. The maximum number of metadata can not exceed
20 (20 columns). The first column contains the file names containing the text. It is recommended

to number the files and use their numbers as names.

The first stage of the preprocessing.

The general view of the preprocessing window is shown in Figure 1.1.
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Fig. 1.1. General view of the window of the Russian preprocessing module.

Parameters of the first stage of preprocessing: 1. The path to the directory with the initial data.

This path should be specified in the option:

2. The name of the file where all original and lemmatized texts will be found. You can specify

the file name in the following option:

Hesulghley binary]:



It is enough to specify only the file name. The program will automatically add an extension ‘tmlda’
(topic modeling LDA).

3. The procedure of lemmatization is based on the use of the lematizer 'mystem.exe’
(development of the company "Yandex', https://tech.yandex.ru/mystem/), which under the terms
of the license can not be used for commercial purposes. To run the program ‘mystem.exe’ you must
specify a set of parameters. In the TopicMiner program, these parameters are set automatically,
based on encoding option selected by user. The list of parameters is specified in the line
'Parameters for stemming'.

Bl e e g Al o -wl-e b2

Selecting the encoding type for Russian texts. This program implements two types of encoding for
source files.

r.l|l|'d.'l_.|il_:li-_|
UTF -
UTF
AMNSI

The user can select the encoding 'UTF' or 'ANSI'.

4. File with a list of stop-symbols. In original documents, symbols and groups of symbols may
be present (for example, html markup, punctuation marks) that interfere with the analysis and
should be removed from the texts. To perform the first stage of preprocessing, you must specify
the name of the file in which such symbols are stored, and the path to it. This can be specified in
the next option.

CIESItra s hd ata
5. Language selection. In this version, two languages are supported, Russian and English.
The choice is made using the drop-down list:
Layup Russian | -
. Ruzzian
55T opic English |

The procedure of the lemmatization is carried out using the mystem and porter programs.

The completed parameter table for the first stage of the preprocessing can look like this (example):

STEF 1. Assembling, deleting HTML tags and Lemmatisation

Falbefa e il sl e fllzs BT opicMiner_RMNF_20154T opic —~
slezarllb s lalid B EAT opicMiner_RMNF_20155T opicMiner_LIMIE .
Ml e ol Ao | -c -wl-e utk-s Lepsp Russian | - Bgilzgas
Pl sdin g akisr  EATopicMiner_RBMNF_20155T opicMiner_LIk UTF -



After all the parameters are filled, in order to start the assembly and lemmatization process, you

-
need to click on the button . The percentage of execution of the first stage - see Fig. 1.2.

Attention. Despite the fact that the process of lemmatization is parallel, the execution time
of the first stage essentially depends on the number of source files and the total file size (Ikbys
ntrcnjd). For example, for 9 million short posts from a social network, the lemmatization
time is approximately 13 days.

The result of preprocessing after the first stage.

The result of the preprocessing option after the first stage is a file with the extension tmlda, which
consistently contains pairs of texts in the original and lematized form. An example of the contents
of such a file is shown in Figure 1.3. The program 'mystem.exe’' converts each word in the
documents to the initial form and puts each word in parentheses.
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Fig. 1.2. An example of the process of lemmatization
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ocoboro BpeAa. Tenepb peLunnn UCCnefoBaTh, KaK KOHKPETHO ankoronb AedcTBYET Ha MO3T NPU OTCYTCTBUK
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KOMUYECTBO B MO3re MOXeT BCTpeyaThbeA. bonee Toro NioaM ¢ HU3KMM KOMMYECTBOM [aHHOTO peLenTopa elle 1
feiCTpee pa3BMBalT 33BUCMMOCTL OT aNlKOronA, Mo CPaBHEHWIO C APYTMA.
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{0eNCTBUTENLHO|AeACTBMTENLHLIA} {TaK). {YaHTUKC??} {CHUXATL] {oLlylleHKe]} {yOOBONLCTBUE] {OT} {MpHem;}
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Fig. 1.3. An example of the result of preprocessing after the first stage.

1.2. The second stage of preprocessing.

At the second stage of preprocessing, the words are extracted from brackets (see Figure 1.3) and
the frequency of words across all documents is counted. The input data for the second stage is the
file obtained after the first stage. You must specify the name and path to this file in the 'File for
clearing (binary)' option (for example):

Pl dur sl lleud B DAT opicMinerspoligon_RMFYdata for orangehmy_testl

In addition, you should specify the name of the file in which the results of the second stage of
preprocessing will be stored. This should be done in the following 'Output file' option (for
example):

Bl flle byl DAT opicMinetspoligon_RMNFYdata for orangehmy_test2 tml:

The result of the second stage of preprocessing is the creation of a frequency dictionary of unique
words and the conversion of lemmatized documents into a digital format. In this digital format,
words in documents are replaced with numerical codes (IDs) of words from the list of unique

words. To start the second stage of preprocessing, you need to press the button | a . As a result
of the work, new data (a frequency dictionary of unique words and digital documents) will be
added to the file with the extension tmlda. An example of the work is shown in Figure 1.4.

Attention. In this version, TF-IDF is implemented, but this option has not been fully tested yet.



STEP 2.2, Extraction words form brackets and calculating word frequency
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Fig. 1.4. An example of the result of preprocessing after the second stage.

The frequency dictionary can be downloaded in csv format to an external file. To do this, press the

button

and specify the file name. If you need to find a word in the list of unique words, you

need to specify it in the 'Search in list of words' window and click on the button . An
example of the result is shown in Figure 1.5.

Sl Lo (ke alf Sk | onnoSHUKID
INEOOTWOrd s
whord Freq | TFADF
33860 1 0.000m 2
33361 | npeaocTaer 1 0.00m 2
33862 | ponunerHHen 1 0.00m:
33863 | pukcnepra 1 0.00m:2

e

-

P N

W

Fig. 1.5. An example of the result of preprocessing after the second stage.

1.2.1. Creation of a list of stop words.
In the second stage of preprocessing, you can create a list of stop words based on the list of
frequencies of unique words. To do this, you must specify the upper and lower bounds for
frequencies from the list of unique words in the 'Distribution of word frequency in whole

collection' option:



2. 2 Distribution of word frequency in whole collection
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Fig. 1.6. Option to create a list of stop words.

After clicking the 'Filtration' button, a window will be opened where you need to specify the name
of the file where the stop word list will be stored. The words whose frequencies are beyond
specified limits will be saved there. In this example, the limits are the numbers '0' and '302'.

The result of preprocessing after the second stage is a file that contains original, lemmatized and
digitized texts.

1.3. The third stage of preprocessing.

Here, stop words from digitized documents are deleted. The input data is the file that was output
from the second stage; it must be specified. Then you need to specify the name of the output file,
which will contain the original, lematized and digitized texts with deleted stop words. In addition,
in this option you need to download a list of stop words from the text file. This can be a file created
in the second stage, or an external file with any other list of words, or a file containing both.

This option contains the following buttons:

1. Button : Clear the field for the stop word list.

: Loading stop words from a text file.

=
F )
¥

3. Button' = :Savea list of stop words to a text file.

The third button is needed if the user enters stop words in the TopicMiner field manually. The
percentage of executed work concerning removing stop words is shown at the same place as the
percentage of execution in the first stage of preprocessing.

Attention. It is necessary to go through all three stages of the preprocessing procedure

Chapter 2. View tmlda format files.

The TopicMiner program provides the ability to view tmlda format files, as well as the option to
download texts (original and lemmatized) into a csv file. The view option is useful, since it allows
you to see which stop words are not yet removed from the documents. Here, one can search for
documents using the list of keywords and delete blank documents. This allows you to significantly
reduce the size of the collection and, accordingly, increase the speed of topic modeling. The
general view of the 'View of tmlda files' option is shown in Figure 2.1.

10



%' TopicMiner Sentiment analysis ver. 78 (64 bit) LINIS laboratory, HSE - =X
Lematization (Fussian language)  View of TMLDA file | Gibbs LDA sampling | BigdRTH | Kullback-Leibler Distance, Jaccard index
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Filter by words. ..
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Expoart to LOAMEZ.
£ |

Status: File name:

Fig. 2.1. The option to view tmlda files.

Downloading the tmlda file. To download a file in tmlda format, click the button D-J In the
appeared window it is necessary to specify a file name. As a result, the specified file will be
displayed in the table (the example is shown in Figure 2.2). It has the following columns: 1.
Column with original documents. 2. Column with lemmatized documents. 3. A set of columns
with metadata. The format for metadata is described in Chapter 1.

Uploading original documents in csv format. The csv format is supported by many external
programs, in particular Excel (if the data is not very large). For upload in csv format, click on the

button &= and specify the file name.

Uploading lemmatized documents in csv format. Click the button =3 and specify the file name.

Uploading of lemmatized documents in TAB format. The TAB format is supported by a number
of external software products, in particular, the statistical package Orange. For uploading in TAB

format, you need to click on the button 9 and specify the file name.

Downloading a list of words for filtering documents. To download a list of words, click on the

button = | and specify the file name.
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MocroTpure doTorpagn. 310
Hueropogey, Hukonai B nagHiupoeiy
CasuHos. 3To - Poccka, OauH us

OpuriHan ezar y & BepHoil goporoii
WOETE, TOBAPMWME NATHUUY WCTOUHME B
MBI coofiumn, 4To, BoSMokHO,

Bonpoc okazsancs cynepierkmum.
BMeCTO OTEETE NPOUMTHPYID KHHA#EY (3
3300H0 M NOTECTHPYK HOBEIN T3F

B Poccuu, Kak 3TO WMpoKoMacT a6Ho
W3BECTHO, MPEANPHHHMATENEN He
MEGAT. B BONBLUMHCTES CEOSH

Opurunan ssar y & WernawraT ak
GAKSKD WET B HE NOLNYCERTH MEHA C
MAEHONHBI BPErEH. 30ect Guayt

MLTHHMM W skt uposoi cyosa
Teepckoro paioHa cronuue 0nera
3aTOMCKAR OWTPaR0Eana Ha 1 Thic

Hy & ofiwem 8 ayrat Tak: MEHTEI Ha
ETOROM EHAED - NEPEONETEIE B
AOAMUEAGE Y POPHY YroAoBHHKH,

JakoH Gyrepfpona Jawe He
HaMasaHHEIN MACAOM, KYCOK $neda
OSASATENEHD CTPEMMTESA YNAcTE THA A,

Status: file is loaded

OCF  Matrix data [TAB] Matnx data [csv) ‘_J

Lematized document

NOCHOTPETE $OTOrpadua
HHHEMOPOLEL HHEONSH ENSLHMHPOEHY
CEAEMH POCCHA KOCHMOHSET BMAETE Yi

OpKHrMHAanN BSATE BEprlﬁ A0opora Mot
TOEIPHWHE MATHHLLE HCTOYHHE MEQD,
CO0BWATE BOSHMOAHD NOLPa30ENEHUE

BONpOC OKA3bIESTECA CYNEDNECE M
EMMECTO OTEET NMPOUMTHPOESTE KHHKES
F30QH0 NOTECTHRYH HOBLIA T3

POCCHA WHPOKOMACLTaGHEIN
WSBECTHO NPEANPHHAMAT ek NOGHTE
GOMEWHHCTED CEOE CTANKHESTECA

OPHIMHEN B3ATE WErNHIWEOT 3K
GAHZKMIA LWEMDN NOANYCKATE MEHE
MAEHOYHBIA BREA J0ECE NOKASHIESTE

MATHHT SK.UMKMHDOB0I CU0bA
TESPCKOH PAHoH CTOAMULA QLM 3
SETOMCK 37 OWTPaPOESTE ThiG pYtiab

HY OOLWWA QYMATE MEHT ETOPOE BHIE0
Nepe0feEaTE NOAHULERCKHEA PopMa
YroNoEHWE. HAO BSATE OROTHHYWA

=aK0H GYTepBpon AaKE HAMASEIBATE
MaCcA0 KYcok, ¥Ned oGRzaTENEHD
CTREMMTECA YNSCTE TYLE MAE FEASHD

File name: DA3.tmlda

Author

Field1 =

Fig. 2.2. An example of a downloaded file.

Filters | Data repair | Mosco
hsHobWoTds
E /
By Author

Filter by words. ..
by il (0

Exrclude short docs...

Ewport to LDASEZ. .

Note. The words in the text file must be presented in the following form: one word in a line. An

example of a list of downloaded words is shown in Figure 2.3 on the right.

.v TopicMiner Sentiment analysis ver. 78 (64 bit) LINIS laboratory, HSE

Lematization (Ruzssian language] | ¥iew of TMLDA file | Gibbs LDA sampling | BigtRTh | Kulback-Leibler Distance, Jaccard index

]

<

O'O" Matrix data [TAB]  Matrix data [cav]
& e e O

Document [0

Orniginal document

MNockoTpUTE SoTorpadun. 310
Hueropogey Hukonal B naguruposiay
CaeuHoe. 3To - Poccua, DauH s

OpurkHan e3aT y & BepHoll goparaii
HOETE, TDBBDMLLLHB AATHMUY MCTOYHWE B
MBI coofumn, 4To, BoEmokHo,

Bonpoc okazanca cynepertHm.
BreCTo 0TEETA NPOLMTHPYD KHUARY (3
F3A00HD M NOTECTHRYHD HOBEIA TAr

B POCCHM, Kak 8TO WHPOKOMICLUT atHD
W3BECTHO, NPEANPHHHMATENER HE
ModAr. B GonblWMHCTES cBOSt

Opurunan ezar y & WernuwroT ak
BKSKD WET b HE NOAMYCEANM MEHA C
MAEHOYHEIX BpemMeH. Jaeck Guayt

b uTHrd 1 akLuabd MpoBoi cynea
Teepckoro pafioHa cTonuuel Onera
Jaromckan owrpadosana Ha 1 Teic

Hy & ofiwem 8 Aymata Tak, MEHTEl Ha
ETOROM EHMAED - NEPEONETEIE B
NOAMUEAGEYHD $OPRY YroNoEHHKH,

JakoH Gyrepfpona Hawe ne
HEMAZEHHBI MACATM, kYooK xneta
OEASATENEHD CTPEMMTESA YNACTE TYAA,

Status: file is loaded

Lematized document

NOCHOTPETE $OTOrpadHa
HWRETDpOgEL Hek.0nai BEN3aMrdpOEY
C3EHH POCCHA KOCMOHIET EHOETE Yk

OPMrkHaN B3ATE BEPHEIN 10POra MATH
TOESPHWMHE NATHMUS MCTOYHKME, MEL,
COOGW ATE BO3MOKHD NOLPAZAENEHHE

BOMNPOC ORASEIEITECA CYNEPASTKMM
EMECTO OTEBET NPOLWTHPOESTE KHUHES
FA00HD NOTECTHRYD HOEEIA T30

PIOCCHA LUMPIOK OMACLLT SGHEI
WZBECTHD NPEANPHHWMATE b AHGHTE
AONBWMHCTED CEOR CTANKMEATECA

OPMrHAN BE3ATE WEr NHWEOT Ak,
BAM3KHA WEFON NOANYCH ATE MEHE
MAEHOHHEIR BPEMA S0ECE NOK33bIEATH

PATIAHC aKLLHHMHpDBDI:{ cyneA
TESPCKOM PAH0H CTOAHLA ankra
SETOMCKAA OWTPAPOESTE THIC Pydis

HY OOLWME AYMETE MEHT ETOPOE BMAE0
NepenjesaTe NONHLEACKMIA POopMa
YronoBHWE HAO0 E3ATE OROTHMYMA

3ak0H GyTepopon 0a#E HAMA3EIBATE
MACA0 KYCOK £ned o8AsaTensHD
CTPEMWTECA YNacTh TYAA ME FPASHO

File name: DA3.trlda

Author

Field1 =

Filters | Data repair | Mosco
INSHIOEWOTAS
EOCTOK,
pOCCHA
AtAEPHEAHCK HA
rpaHT
PedepauMa
Hapog
pP
®ona
E /
Bl Author

Filter by words....
b 0T < 3 LTt

Exclude shart docs...

Ewport to LDAXEZ.

12



Fig. 2.3. Example of a loaded list of words

Uploading documents in tmlda format by word list. To reduce the collection of documents

according to the list of downloaded words, you need to click the button Fiker by words...

The program will create a file in tmlda format with the name of the originally downloaded flle
however, the combination of the letters ' ww"' will be added to the file name. For example,
'my_test2_ww.tmlda'. The file will contain only those documents in which there is at least one
word from the downloaded list.

Uploading documents in the ‘tmlda’ format with deleted empty documents. Documents can
be empty as a result of removing stop words, or initially - for example, these are social network
records that contain only a photo. To reduce simulation time, it is recommended to delete such
documents. To create a file in tmlda format without any empty documents, you need to click on

the button Esclude empty docs.. . The program will create a file in tmlda format, with the

name of the originally downloaded file, however, the combination of the letters*_we' will be added
to the file name. For example, 'my_test2_we.tmlda'.

i i : b atris: data [TAB
Term-document matrix calculation (TAB format). When you click the button aliix data [TAB]

, the frequency of the list of words loaded into this option is calculated and the frequency matrix
is downloaded for using this matrix in the statistical package 'Orange’ (TAB separator). This matrix
can be used to train classifiers such as 'Naive Bayes', 'KNN', 'SVM'.

Calculation of the term-document matrix (CSV format). When you click the button

Mt data (czv) the frequencies of the list of words loaded in this option are calculated, and the

frequency matrix is downloaded in CSV format. This matrix can be used to train classifiers such
as 'Naive Bayes', 'KNN', 'SVM'.

Forming 'tmlda’ files for multimodal models (BigARTM). The multimodal scheme of topic
modeling includes the use of metadata fields (no more than 5 pieces of fields). As a result of the
calculation of multimodal schemes, additional distribution matrices are formed for the selected
metadata fields by topic. In order to generate data for the BigARTM model, select the option 'Dict
for BigARTM' (see Figure 2.4)

13



.'r TopicMiner Sentiment analysis ver. 88 (84 bit) LINIS laboratory, HSE Al - O X
Lematization [Russian language) | View of TMLDA file | Gibhs LDA sampling | BigdRTH | Kullback-Leibler Distance, Jacoard index

I'ml & OUF  Malix dala TAE)  Makiix data [csv) J

Document 1D Original document Lematized document Authar Field1 = Dicts for BigdR T JL
1] 8 ran, cpenaCKopNMOHE! HHYBMD TaK | M3H CPEiackopMMoHEl CHABHO BEBEE1TT  Wall
CHABHO HE HOTAT, KaKk MROBECTH AETO C | MPOBOAWTE NETO M0GHMaRA GEEEE17 SElECheldname sl mario)
MHOGHMEIM YENOBEKOM,
1 Penar, MummTect « KakanTausay PEHAT MUHHTECT KaKaTE Tadka 169445293 \Wall F!EId 1 j—
TEOA GYLeT? » NOKaSan PeaynLTaT MOKA3LIBATE PESYALTAT TECT mititest 1733110 Field 2
HLE. MHOro Apurix TECTOB Sa8ch - Field 2
2 CTpaHHLIi NpasaHmE, K Ham MGET,3T0T | CcTpaHHEld NpasaHuk cTapeii nonHoye | 137183488 Ww/all Field 4
Crapeii Hosew roal CHosa noaHoueE BCTRETHMSAMEHET EAEHD OTMHMEYITE 1249874 Field 5
EMECTE BCTPETHM3aMEYATENEHD E€CENBI HAPOAE CTAPEIN KPACHBEIR Field &
3 C kamgem Takoe Geino. Monva TEKOE MOMNE CTOMTE YkIGATECA 159527866 | \W/all Field 7
CTOMUWE, YNEIGIEWECA, 3 CERALE CERALE HSHYTPH NOMATE petpo 1595278 Field 8
H3HYTPW NOMEET peﬁpa Figld 9
4 YIMHOE NMUO 3TO BWE HE NPHSHAK, Y13, | YMHEN NHLD MPHEHEK Y MHOTAa 124987410 W4l Field 10
& WHOMAA 3T0 PESYALTAT YNOPHER PESYAETAT YNOPHEE TPEHMPOEKS 1249674 Field 11 -
TREHWPOBOK NEPE] SEPKAN0NM, SEpKENa
g MEPHK #ANYIOTCA O TOM, 4TO B HAWe MapeHE KaNOBATECA BReMA CrporHe | 159527866 \Wall
EPEMA HE OCTAN0CE CGRPOMHER NEBYLWES NAPEHE SEMEYATE CRPOMHEIR 1595278
NEBYWER. NSPHU, Bbl NPOCTO HE
E CposHo HyHa 1 rpynna +, anA CPOYHO MPYNa HOBOPO#AEHHEIR 5304003 Wall
HOBOPOHABHHOMD PeteHka, aaMuH pedeHok 3aMUH ONYE MWK OBBIEATE 5304003
ONYESAMKYR No%aNgAcTa
7 Hy W 4T, 4T Y MEHA HET NapHA, napeHe Gor NOCMOTPETE CBEPXY 1595927866 W all
npocTo Bor NockaTpee Ha mMeHa AEB04K.a LOCT SBATECA A0CTORHEIN 1596278

ceepxy. ckasan' MycTe aTa gesouka
Save dictionary...
< > -

Status: file is loaded File name: region_test.trida

Fig. 2.4. Example of data generation option for BigArtm models.

In the field list, you must specify the required fields, for example, field 5 (the name of the author
of the post) and field 7 (geotag). After that, press the button | Sevedistienag..

b TopicMiner Sentiment analysis ver. 88 (64 bit) LINIS laboratery, HSE Aad - =X
Lematization [Fussian language]  *iew of TMLDA file | Gibbs LDA sampling | BighRTM | Kullback-Leibler Distance, Jaccard index

D Matiix data [TAE]  Mabix data [cov
& oo e © G2) e (2

hor Field 1 Field 2 Field 3 Field 4 Field 5 Field & Field 7 Field 8 Figldt = Dicts for BigdRTH i)
171 'wal post 7343 |07.05.2013 |Buktopua |Momanosa |YnanHas | Buypatua
BERGE171 210812 SElECHhEld omes ) maxio)
5233 vl post 2 12222012 lipa Girivtsov syl =
173311047 2:26:24 PM Figld 2
Field 3
13488 'wWal post 23 1132014 |Lyuda Gorelova  |Kupos Kuposcran Field 4
124387410 8:51:30 PM oinacTe | Figld &
Field &
7EEE | all post 43 1115.2002 \Anastasia  |Uskowva Hatiepesnr | Tarapcran | Field 7
159527866 10:02:44 big HenHe! Field 8
PM Fiskd 9
7410 'wal post 14 7122013 Vadislav Enoktaev |HafepewH |Tarapcrad Field 10
124387410 6:11:20 PM bie HenHe 3 -
Figld 11
7EEE |'wall post 23 53202 | Anastasia  |Uskowa Hatiepen |Tarapcran
1R96278EE 1413 PM bie He e
03 wal post 1135 |B.25.2015  |Igor Moiseey ApCE, TarapcTaH
5304003 8:55:35 PM
'7EEE 'wal post 25 532012  Anastasia  |Uskowa Hatepesn |Tarapcran
165627866 9:15:00 PM bl HeHe!
Save dictionary.
< ¥ -
Status: file is loaded File name: region_test.tmlida

Fig. 2.5. Example of data generation option for BigArtm models.

As a result, the process of creating two files will start: 1. The Tmlda file, in which the selected
metadata fields are formed. 2. The file with the metadata dictionaries. Attention, this process takes
a long time, as there is a procedure for the lematization of selected fields, converting the data to
crc32 format and creating a list of unique words for the selected fields.
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Chapter 3. Topic modeling based on the Gibbs sampling model.

3.1. Interface of option 'Gibbs LDA sampling'.

The result of preprocessing is a file with the extension tmlda. It contains lemmatized, original
documents and documents in digital form. Each of the documents has its own ID (the ID of the
lemmatized and original documents are the same). Lemmatized documents are used directly for
thematic modeling, and original documents are easy to read.

The interface of the 'Gibbs LDA sampling' option looks like this (see Figure 3.1).

- data loading button for topic modeling.

° - start button for topic modeling.
- stop button for topic modeling.

=5 - button for viewing the matrix of the document distribution by topic (not sorted variant of
the matrix).

¥ - button for viewing the matrix of word distributions by topic (not sorted variant of the
matrix).

- button for viewing the matrix of document distribution by topic (documents are sorted by
probability in each topic in descending order).

'- button for viewing the matrix of word distribution by topic (the words are sorted by
probability in each topic in descending order).

' TopicMiner Sentiment analysis ver. 78 (64 bit) LINIS laboratory, HSE —
Lematization [Fussian language) | Yiew of TMLDA file |« Gibbs LDA& sampling | Big&RTh | Kullback-Leibler Distance, Jaccard index

Gl-0 o W QL8820

Parameters of simulation Calculation parameters
Aldiey (05 HUMbETGHIEODICE e (@ OMP Lhiulaaimidiients |8 s
Hake (071 Humbenoiliteratior-ma (i} Aethod -

Savelstep iy

abua i slisnEles 369 NUOmbENn RGO SN iHoCUments: 28110 SafEili afise  EATopickiner_RMF_20154T opicMin
Ratio

Walue
o
t
H
1
|
1
|
1
|
1
|
1
|
1
H
H
H
H
H
H
1
|
1
|
1
|
1
|
1
|
1
H
H
H
H
H
H
1
|
1
|
1
|
1
|
i
|
1
H
H
H
H
H
H
1
|
1
|
1
|
1
|
1
|
1
H
H
H
H
H
H
1
|
1
|
1
|
1
|
1
|
1
H
H
H
H

Iteration

Status: Documents as bag of words are loaded File name: DA3.tmlda 0%



Fig. 3.1. Interface of the option 'Gibbs LDA sampling'

3.2. Loading documents for topic modeling.
To download documents to the program for models based on Gibbs sampling, you need to click

on the button , and in the appeared window specify the file with the extension tmlda (see Figure
3.2).

A TopicMiner Sentiment analysis ver. 78 (64 bit) LINIS laboratory, HSE

Lematization [Fuzsian language] | Yiew of TMLDA file - Gibbs LDA sampling | BigdRTM | Kullback-Leibler Distance, Jaccard index

<
- G Open file with data x
. - . n -
Parameters of simulat] Manga: Topichiner_LINIS L W ?
aliEE (05 * Mma = [aTta u3meHeHna Tun
ke 01 = . example_dataset 24.11.2016 1630 Manka c ¢
e example_project 03.12.2016 1241 Manka c ¢
s dlge |10 7 [ 1.tmlda 31.08.2016 13:42 Daitn "Th
| | 2tmida 31.08.2016 13:42 raiin "Th
o s | PoSowicen 3 N ¥ T
Ratio .
m
BrBnuotern
3ot KOI'\.!‘;'IbI-OTEp
g e .
Zpd s
z >
Cete
{ ,
Twn daiinos: Topic Miner LDA files (" tmlda) = OmmeHa |E‘
Status: Documents as bag of words are loaded File name: DA3.tmida 0%

Fig. 3.2. An example of loading a data file.

An example of the data loading process is shown in Figure 3.3.
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[
Lematization [Fussian language] | Yiew of TMLDA file | Gibbs LDA sampling | BighR T | Kullback-Leibler Distance, Jaccard index

B-OoOunDaaLiB#

Parameters of simulation Calculation parameters

AEE |05 HUmMbENOHIODICE e (@) OMP Lbriaes wiltnestks | 3 s

BEta gy Humbenotiteratiomgy i MEthEY: =

Savesstep gl
Humber of documents: f TopicMiner vjer_FiNF_2015\TopicMin
Ratio

Loading data from file

45%

“alue

=

fteration

Status: Documents as bag of words are loaded File name: 3.tmlda

Fig. 3.3. Example of uploading a data file

After downloading the program will show statistics on documents and words (see Figure 3.4).

Lematization (Fussian language] | VWiew of TMLDA file | Gibbs LDA sampling | BighRTh | Kulback-Leibler Distance, Jaccard index

H-OLUGLDHEGOQLR

Parameters of simulation Calculation parameters
Alilise |05 LDtz o gt | 40 @ OMP L afdiesnks |8 s
HagE 01 Humbenoiiteration el MEthod -
Saverstep |

NUMbEOTII OCITMETS HUmbeo T WO TS RN id o COMmETE=? 934 b Entmentidicls

Fig. 3.4. Example of uploading a data file.

Number of documents is the number of documents in the collection (the number of documents in
the tmlda file).

Number of words in documents is the number of unique words in the collection.

A downloaded collection of documents can be used in topic modeling.

3.3. Topic modeling based on Gibbs sampling.
Before starting the simulation, you need to specify the following simulation parameters:

1) Coefficients o, p. Default values: o=0,5, P=1. Beginners can use default values:
AiEE 05

B'ela 01
17



2) Number of topics. The number of topics can be set in the option:

UM bETINIEOICS 40 . .
e . The default value is 40 topics, however, all users are

encouraged to experiment with the number of topics, usually, increasing from the default
setting.

3) The number of iterations. The number of iterations can be set in the option:
LD DlErllE 100 . The default value is 100. Beginners can use this value.

4) Save step. This parameter shows the iteration step, which determines which step to visualize
the calculation results. The default value is 10. You can change the value in the next option:

Fepiam g 10

5) Type of model. In this version, three types of models are implemented (the standard LDA
model, the ISLDA model and the granulated GLDA sampling method). Recommended for
advanced users. The model is selected from the drop-down list.

P ELITO =
LD,

|SLD A
Granulate LDA

6) The number of threads. This program implements parallelization of the thematic model
based on Gibbs sampling using OpenMP technology. The number of threads can be specified

in the following option: (CIE] Y] -aN OmbENOTIthTE ST ST -

After setting the parameters, you need to click on the button ° . The calculation process (iteration
number) is shown in the lower left corner of the window (see Figure 3.5).

18



‘b ToepicMiner Sentiment analysis ver. 78 (64 bit) LIMNIS laboratory, HSE - = X

[ Lematization [Russian language) I View of TRMLDA filel Gibbs LD sampling | BigaRThd ] Kulback-Leibler Diztance, Jaccard indexl

B-oO0BEQQ@ARR® |

~ Parameters of simulation Calculation parameters
Mo | s ® 0w il iosls
dbngigadeeEiks 100 Liisidicek ool 7634 SEntmenticUa O

~ Ratio

10 13 20 25 30 33 40 45 a0 a3 &0 (] 7a T3 & ] =] 95 100

__-_-_'___,_..- teration

Status: [teration(90) - Time(0:00:11) | File name: &_step_test.tmlda

Fig. 3.5. The process of execution of the topic model.

During the process of execution of topic model, the program calculates the proportion of words
and documents for which the probability is above average. The probability curves during the
iterations are shown in the graph (see Figure 3.6).

10 15 20 25 30 35 40 45 a0 55 B0 65 70 75 an 85 a0 a5 100
fteration

Fig. 3.6. The process of execution of the topic model.

The blue chart shows the proportion of documents, green shows the proportion of words. For
example, for documents from the social network Live Journal, a typical number of documents with
a probability above the average value of about 11%.

3.4. Visualization of the results of topic modeling
Visualization of topic modeling consists of the following items:

1.

2.
3.
4

Visualization of document distribution by words.
Visualization of words by topics.

Visualization of sorted document distributions by topic.
Visualization of sorted word distributions by topic.
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W Q Q

The visualization modules can be launched using the buttons =

3.4.1. Visualization of document distribution by words.
To visualize the distribution of documents by topic, click on the button 8. A window will appear
(see Figures 3.7 and 3.8). In the table, each line represents the text of the document (the column
'Orig text'), its metadata (starting with the column 'Nick' and ending with the 'Field 20" column)
and the probability of belonging to the topics. Thus, TopicMiner allows you to use 21 columns for
metadata (see Figure 3.7). The distribution of documents by topic is shown in the columns, starting
with the column '1" and ending with the topic number, which is specified in the '"Number of topic'
parameter.

In this window there are also several buttons that allow you to unload the results of thematic
modeling into csv format files.

W | Doc - metada
“L5 - Unload the results of topic modeling in the csv format in the form: original text -

metadata - probabilities for all topics. An example of such unloading is shown in Figure 3.9.

% Documents - Topics Distribution =

o | Orig text | mick | Field 1 | Field 2 Fa

1

2|1 HOBOCTK HaykKM O 38BMCMMOCTAX: YaHTHKC CpeacTso 1 gutta_honey http:/fgutta-honey. livejournal .com/298516 . himl

3|2 ToNBKO CEAYAC M TONBKO ANA BAC, HECTOALWME Maonsl o | 37 yuzilla http:/fyuzila.livejournal. com/925282. html

413 3TOT NATMNETHWA MaNeYWK, BpUTaHeL 3aK 3lBepn, rog |25 yuzilla http:/fyuzilla. livejournal. com,/923209. html

5(4 Hukakoro cnopa TyT HET.  LIMBMAM3aLMA B LENOM YCTP 61 alexlotov http://alexotov. ivejournal.comf3578585.html

&5 MNocneaHue Heckoneko neT MUTep MuinManH (Peter Lipp 26 yuzilla http:/fyuzila.livejournal.com/923636. html

7le Mporonocyem 3a JtoraHosa, 4Tobsl OH NPoKOHTPONMpoBan &35 alexlotov http://alexotoy. ivejournal.com/363850.html

8|7 WMEHHD Npa HEro CaMoro, Bedb Ha HEM POAWMOM AepwaT 38 yuzilla http:/fyuzila.livejournal.com/926693. html

gla Mouemy Mul Botoem” - BiTea 3a Pocoto: The Battle of 62 alexlotov http://alexotov. ivejournal.comf358134. himl
1049 BoT Tak NpeacTaBLTE: B3ANM Bel CEOKD BTOPYHO NONoBUHY | 27 yuzilla http:/fyuzila.livejournal.com /923797 . html
iifi0 B1Ae0 oT grigoruk  ONNO3MUKMA HE NPOTHE OKKYTIALAW 63 alexlotov http://alexlotov. ivejournal.com358254. himl
12|11 [weH CTapk  XyAOKHULE M2 Maiiama.Mpu noMolum uBeTHo |49 yuzilla http:/fyuzila.livejournal.com /925230 html
13{12 fABKa obewaeT DLITh BHICOKDIA, NOTOMY YTO HOPMANEHLIE 3 |86 alexlotov http://alexlotov. ivejournal.comf364252.himl
1413 MocTaeneHa ¥MpHan ToYKa B Aene KDpua NMyuedko, Ceron 23 yuzilla http:/fyuzila. ivejournal. com/324058. himl
15{14 39 yuzilla http:/fyuzila.livejournal.com/926959 . html
1615 COBEPLWEHHO O4EBMAHD, YTO MOAHWUMETE BMSM, BOMMMME 64 alexlotov http://alexlotov. ivejournal .comf358438.himl

17|18 HMBEM MEI B Takoe BPeMA, YTO MHDOPMAWMA NEETCA Co 2 gutta_honey http:/fgutta-honey.ivejournal.com/298998 . himl

18|17 MpeacTaEnAK BaM NoabopKY WIAWLHE W MELUTATHEHLIX ¢ 29 yuzilla http:/fyuzila.livejournal. com/924253. html

- 19118 MenaHUsM  MDEMMYILECTEEHHOE PACNPOCTRaHEHHME TEMHDO |50 yuzilla http:/fyuzila.liveiournal, com/92977 1. himl i A

EcTb TakMe EBPONEHCK HE BPAYM-OKYNMETEIMYTE GbIND HE HANWCAN OKYNETHCT | ]] UTEEMKAAKIT, YTO BOT AAMTENEHEI NPockoTp 30-BHAE0 AETEMU ABIAETCA 04EHE BREAHEIM -
017 WX SPEHMA W EM0 PASEMTUA B WeNoM. [l KTO # COMHEEBANCA, OHO M Y BESPOCLI BEISEIEAET FON0EHEE G0nM Aaxe. Boofie B NepeyYl ouepent, STO KOHKPETHO OTHOCHTCA K
Tarogory 30, ANA KOTOPOrD KETATH HE HYAHE TE CAMEIS CNEUHANEHEIS CTEPE0-CROMMYECKHE o4rkH, M3BecTHEIM cneunanct K.aper Cnappoy okYAMcT WS 0PHUHANEHOH
EBponeiickoi acCouMaLMy OKYAMCTOR YETKO NOACHAET, HTO 419 HOPMANEHOMD SA0POS0r0 PASEMTHA SPEHMA Y AETEMN, M HYKHO HCKAOMMTENEHD MMCTOE M30OPAKEHME, TOWHEE
CKASATE MMEHHD TAKOE, KOTOPOE CNOKOHHO BOCMPHHUMMAETCA MNaskataq geTeild 30 -BHLe0 y# 0YeHE MYSHTENEHO MOMKET NOBAMATE HA SPEHME Y GETEN C BOSPACTOM 40 B NeT U

Hide 5 . - I
i = Hide by Reset W | Doc - metada - o] . ==
selected | ¥ threshold 05 ] V hidden row | £% | - tar X'E Doc ID - prob HumberiotidocumentsionERpoTt-ap iy
row i =i

Fig. 3.7. Visualization of document distribution by topics (first part).
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% Documents - Topics Distribution - B

0,00108 0,00181 0,00036 0,00036 0,00253 0,00036 0,00038 0,00181 0,01265 0,00036 0,00036 0,00108 0,00036 [
0,00103 0,00103 0,00103 0,00308 0,00103 0,00103 0,00308 0,00103 0,00103 0,00103 0,00103 0,00103 0,00103 [
0,00515 0,01546 0,00515 0,01546 0,01546 0,04539 0,02577  0,00515 0,00515 0,00515 0,00515 0,00515 0,05670 [
0,00460 0,24080 0,00460 0,00460 0,00767  |0,00153 0,00153 0,00153 0,00153 0,01074 |0,01380 0,00153 0,01074 |
0,01854 |0,00134 |0,00134 |0,00551 0,00134 |0,00134 |0,00134 |0,03493 0,00919 0,00184 000134 |0,00134 |0,00184
0,00675 0,00675 0,02027  |0,00676 0,06081 0,04730 0,04730 0,00676 0,00675 0,04730 0,00676 0,00676 0,02027 |
0,00191 0,00573 0,00573 0,00191 0,00191 0,01336 0,00191 0,00573 0,00191 0,00191 0,00191 0,00954 |0,00191 [
0,00221 0,00221 0,00221 0,00221 0,00221 0,33407 0,00664 0,00221 0,00221 0,00221 0,01991 0,01106 0,00664 |
0,00446 0,006 0,01339 0,00446 0,03125 0,01339 0,0133% 0,00446 0,0133% 0,00446 0,00446 0,00446 0,00446 [

o foo || e | s fra | ra |

10(0,00260  0,00260 | 0,00260 0,01823 000260 |0,01823 |0,00260 |0,00260  0,00260 |0,00260  0,04427  |0,00260 0,01302 |
11|0,01724 |0,01724 |0,01724 | 0,01724 |0,01724 |0,01724 |0,01724 | 0,01724 |0,01724 0,01724 |0,01724 0,01724 |0,01724 |
120,00235 |0,01643  |0,00235 0,00704 |0,00235 |0,00235 001174 |0,00235 |0,00704 |0,00235 0,00235 |0,00704 0,00704 |
13|0,00526 | 0,03684 |0,01579 0,02632 0,01579 |0,00526 | 0,00526 |0,00526 |0,03684 |0,00526 |0,00526 0,01579 0,02632 |
140,02215 |0,02215  |0,00316 000316 00031 |0,0094% |0,00316 |0,0094% 0,00316 |0,00316 |0,00945 |0,00316 000316
15(0,00236  0,00236 |0,00236 0,0023 000236 |0,0023 000708 |0,00236 |0,00236 |0,00236 |0,00236 0,00236 0,01651 |

16(0,00862 0,002 |0,00287 |0,00287 |0,00287 |0,03736 |0,00862 |0,00287 |0,01457 0,02011 |0,00287 0,00287 |0,02011
17|0,00070  0,00070  |0,00070 0,00785 |0,00765 |0,00348 | 0,00070 |0,00070 0,00070 |0,00209 0,00070 |0,00904 000209 |
15|0,0073%  0,00245  |0,00246 000246 |0,00246 |0,00246 |0,02217 |0,00246 | 0,03685 |0,01232 | 0,07635  |0,00246 0,00245 |

< >

ECTb Takie EBPONEMCKME BREHH- OKUNHCTEIMUTE G0 HE HAMMCEN OKYABTHCTEI ;] YTEEPMRAAIT, 4T0 BOT AAMTENbHLIA NPOcMOTR 30-BMAED AETBMM ABNAETCA O4EHE BPELHEIM
0,17 WX SPEHUA W B0 PASEWTHA B LEN0M. Jla KT0 # COMHEEANCA, DHO W Y BESPOCEN BEISEIESET MON0EHEE G0 Aaxe Boode B Nepeyio oyepeak, STO KOHKPETHD OTHOCHTCH K
Tarogory 30, 4NA KOTOPOrO KCTATH HE HYAHEI TE CaMBIE CNELHANEHEIS CTEPE0-CROMHYECKKE 04k, M3BecTHEIN cneuranqcT Kapen Cnappoy okYMCT M3 OEHUKMANEHON
EBponeiickoli accouMalky OKYAMCTOR YETKO NOACHAET, YT 404 HOPMANEHOM0 SA0POE0ra PSSEMTHA SPEHWA Y AETEH, MM HYKHO MCKAIOUMTENEHO YMCTOE WSOGPIMEHWE, TOUHES
CKE3ETb MMEHHO TAKOE, KOTOPOE CMOKOAHD BOCNPHHAMAET GA raskard AeTer.A 30 -Bue0 YK 048Hb MYGHTENBHD MOMKET NOBNMATL HA SPEHME Y NETER C BOSPacToM 00 6 neT 1

= Hide by i - Reset (W] Doc-metads [ - i
Wihreshold 0.5 i W hidden row  £% | - prob S Doc ID - prob Humbeotidocumentelionexport g

Fig. 3.8. Fig. 3.7. Visualization of document distribution by topic (second part).

t | 2 | = | a4 | s | & | 7 | 8 | s | w i | 1w 13 |~

19|0,00187 |0,00187  |0,00187  [0,00935 0,00187 0,01311 0,00187 |0,00187 |0,00935 0,00562 |0,00562 0,00187 000187 VY

A B c D E F G H 1 J K L M N o P Q R

1D Orig text Nick Field 1 Field2 Field3 Fielda  Fields Field6 1 2 3 4 5 6 7 8 9
2 0,00108 0,00131 0,00036 0,00036 0,00253 0,00036 0,00036 O0,00181 0,01265
3 1 HOBOCTH HaykM 0 3aBUCUMOCTAX: YaHTk 1 gutta_honey  http://gutta-honey.livejournal.com/298516.html 0,00103 0,00103 0,00103 0,00308 0,00103 0,00103 0,00308 0,00103 0,00103
a4 2 TOMbKO CEHYAC M TOMBKO A8 BAC, HACTC 37 yuzilla http://yuzilla.livejournal.com/926282.html| 0,00515 0,01546 0,00515 0,01546 0,01546 0,04639 0,02577 0,00515 0,00515
5 3 3TOT NATHNETHWA ManbumK, BpHTaHel, ! 25 yuzilla http://yuzilla.livejournal.com/923209.htm| 0,0046  0,2408 0,0046 0,0046 0,00767 0,00153 0,00153 0,00153 0,00153
6 4 HuKaKoro cnopa TyT HeT. LiMBnAK3aum 61 alexlotov http://alexlotov.livejournal.com/357885.html 0,01654 0,00184 0,00184 0,00551 0,00184 0,00184 0,00184 0,03493 0,00919
7 5 MocneaHue HeckoAbKO NeT Mutep flun 26 yuzilla http://yuzilla.livejournal.com/923636.htm| 0,00676 0,00676 0,02027 0,00676 0,06081  0,0473 0,0473 0,00676 0,00676
8 6 Mporonocyem 3a 3kraHoBa, YTobsl oH T 85 alexlotov http://alexlotov.livejournal.com/363880.html 0,00191 0,00573 0,00573 000191 0,00191 0,01336 000191 0,00573 0,00191
9 7 MMEHHO NPO HEro CaMOra, BEAb Ha Hen 38 yuzilla http://yuzilla.livejournal.com/926693.htm| 0,00221 0,00221 0,00221 0,00221 0,00221 0,33407 0,00664 0,00221 0,00221
10 8 Mouemy mbl BOKOEM - BUTBa 3a Poccuio: 62 alexlotov http://alexlotov.livejournal.com/358134.html 0,00446 0,00446 0,01339 0,00446 (,03125 0,01339 0,01339 0,00446 0,01339
11 9 BOT TaK NpeACTaBLTE: B3A/M Bbl CBOH) B 27 yuzilla http://yuzilla.livejournal.com/923797.html| 0,0026  0,0026 0,0026 0,01823 0,0026 0,01823 0,0026 0,0026 0,0026
12 10 Buae0 oT grigoruk  ONNO3WLMA HE NPO 63 alexlotov http://alexlotov.livejournal.com/358294.html 0,01724 0,01724 0,01724 0,01724 0,01724 0,01724 0,01724 0,01724 0,01724
13 11 [xeH CTapk XyAomHMUUA 13 Maramu.[ 49 yuzilla http://yuzilla.livejournal.com/929280.htm| 0,00235 0,01643 0,00235 0,00704 0,00235 0,00235 0,01174 0,00235 0,00704
14 12 fiexa ofewaeT GoiTb BbICOKOH, NnoToMy 86 alexlotov http://alexlotov.livejournal.com/364282.html 0,00526 0,03684 0,01579 002632 0,01579 0,00526 0,00526 0,00526 0,03684
15 13 MoCTaBNEHa MUPHAA TOUKA B Aene Kpy 28 yuzilla http://yuzilla.livejournal.com/924058.html| 0,02215 0,02215 0,00316 000316 0,00316 0,00949 0,00316 0,00943 0,00316
16 14 ECTb TaKME ©BPONEACKIE BPAUW-ORYIHI 39 yuzilla http://yuzilla.livejournal.com/926959.html| 0,00236 0,00236 0,00236 0,00236 0,00236 0,00236 0,00708 0,00236 0,00236
17 15 CoBEPIEHHO OUEBMIHO, UTO MOJHAME 64 alexlotov http://alexlotov.livejournal.com/358436.html 0,00862 0,00862 0,00287 0,00287 0,00287 0,03736 0,00862 0,00287 0,01437
18 16 HMBEM Mbl B TAKOE BREMA, YTO MHPOPI 2 gutta_honey  http://gutta-honey.livejournal.com/298998.html 0,0007  0,0007 0,0007 0,00765 0,00765 0,00348  0,0007 0,0007 0,0007
19 17 MpeAcTaBAAD Bam NOABOPKY M3ALUHbIX 29 yuzilla http://yuzilla.livejournal.com/924253.htm| 0,00739 0,00246 0,00246 0,00246 0,00246 0,00246 0,02217 0,00246 0,03695
20 18 MenaHu3m MpeumyLLecTBEHHOE pach| 50 yuzilla http://yuzilla.livejournal.com/929771.htm| 0,00187 0,00187 0,00187 0,00936 0,00187 0,01311 0,00187 0,00187 0,00936
21 19 Camoe ZOpOroe MyTEWECTBHE Ha 4BOM: 40 yuzilla http://yuzilla.livejournal.com/927036.html| 0,00211 0,00211 0,03165 000633 0,02321 0,27637 0,00211 0,00211 0,01899
2 20 HoBaA NapagurmMa MApPoB033PEHMA KTC 73 alexlotov http://alexlotov.livejournal.com/360893.html 0,00214 0,00071 0,00071 0,0007L 0,00214 0,00071 0,00071 0,00071 0,00357
23 21 el_murid: Apa6ckan Beca co3gana Bec 87 alexlotov http://alexlotov.livejournal.com/364440.html 0,05968 0,00161 0,00161 0,00161 0,00161 0,00484 0,00161 0,17258 0,00484
24 22 B ciyyae KOHGUKTE , HEYIOB/AETBOPH] 13 gutta_honey  http://gutta-honey.livejournal.com/303091.htm| 0,00038 0,00038 0,0019 0,00267 0,00038 0,00038 0,00343 0,00038 0,00038
25 23 CerofHa B ACTpaxaHK NpoM3oLWeN 83ps 30 yuzilla http://yuzilla.livejournal.com/924445. htm| 0,00256 0,00256 0,00256 0,00256 0,01795 0,00769 0,01282 0,00256 0,00256
26 24 MpoBOAMMbIE Pa3HBIMK KOMMAHWAMH 41 yuzilla http://yuzilla.livejournal.com/927292.htm| 0,0128% 0,00773 0,00258 0,00258 0,00258 0,00258 0,00773 0,00258 0,01289

Fig. 3.9. Uploading the results of topic modeling in the format 'Original text - metadata -
probabilities’.’.

Doc ID - prob

- Uploading data in the form: document id - the number of words in the document -

metadata - probabilities. The data is downloaded in csv format. An example of such an unloading

is shown in Figure 3.10.

21



A B = D E F G H [} ] K L M N o P Q R S T

1 ID docum¢Number o Nick Fieldl Field2 Field3 Fielda Fields Fields Topic(l) Topic(2) Topic(3) Topic(4) Topic(5) Topic(6) Topic(7) Topic(8) Topic(9) Topic(10) Topic(1l)
2 1 447 1 gutta_honey  http://gutta-honey.livejournal.com/298516.html 0,00103 0,00103 0,00103 0,00308 0,00103 0,00103 0,00308 0,00103 0,00103 0,00103 0,00103
B 74 37 yuzilla http://yuzilla.livejournal.com/926282.html 0,00515 0,01546 0,00515 0,01546 0,01546 0,04639 0,02577 0,00515 000515 0,00515 0,00515
a 3 308 25 yuzilla http://yuzilla.livejournal.com/923209.html 0,0046 0,2408 0,0046 0,0046 0,00767 0,00153 0,00153 0,00153 0,00153 0,01074  0,0138
5 4 253 61 alexlotov http://alexlotov.livejournal.com/357885.html 0,01654 0,00184 0,00184 0,00551 0,00184 0,00184 0,00184 0,03493 0,00919 0,00184 0,00184
6 5 53 26 yuzilla http://yuzilla.livejournal.com/923636.html 0,00676 0,00676 0,02027 0,00676 0,06081 0,0473 0,0473 0,00676 0,00676 0,0473 0,00676
7 6 243 85 alexlotov http://alexlotov.livejournal.com/363880.html 0,00191 0,00573 0,00573 0,00191 0,00191 0,01336 0,00191 0,00573 0,00191 0,00191 0,00191
3 7 211 38 yuzilla http://yuzilla.livejournal.com/926693.html 0,00221 0,00221 0,00221 0,00221 0,00221 0,33407 0,00664 0,00221 0,00221 0,00221 0,01991
9 8 102 62 alexlotov http://alexlotov.livejournal.com/358134.html 0,00446 0,00446 0,01339 0,00446 0,03125 0,01339 0,01339 0,00446 0,01339 0,00446 0,00446
10 9 172 27 yuzilla http://yuzilla.livejournal.com/923797.html 0,0026 0,0026 0,0026 0,01823 0,0026 0,01323 0,006 0,0026 0,0026 0,0026 0,04427
11 10 9 63 alexlotov http://alexlotov.livejournal.com/358294. html 0,01724 0,01724 0,01724 0,01724 0,01724 0,01724 0,01724 0,01724 0,01724 0,01724 0,01724
12 11 247 49 yuzilla http://yuzilla.livejournal.com/929280.html 0,00235 0,01643 0,00235 0,00704 0,00235 0,00235 0,01174 0,00235 0,00704 0,00235 0,00235
13 12 78 86 alexlotov http://alexlotov.livejournal.com/364282. html 0,00526 0,03684 0,01579 0,02632 0,01579 0,00526 0,00526 0,00526 0,03684 0,00526 0,00526
14 13 138 28 yuzilla http://yuzilla.livejournal.com/324058. html 0,02215 0,02215 0,00316 0,00316 0,00316 0,00943 0,00316 0,00943 0,00316 0,00316 0,00949
15 14 194 39 yuzilla http://yuzilla.livejournal.com/926959.html 0,00236 0,00236 0,00236 0,00236 0,00236 0,00236 0,00708 0,00236 0,00236 0,00236 0,00236
16 15 154 64 alexlotov http://alexlotov.livejournal.com/358436.html 0,00862 0,00862 0,00287 0,00287 0,00287 0,03736 0,00862 0,00287 0,01437 0,02011 0,00287
17 16 714 2 gutta_honey  http://gutta-honey.livejournal.com/298998.html 0,0007 0,0007 0,0007 0,00765 0,00765 0,00348 0,0007 0,0007 0,0007 0,00209  0,0007
18 17 190 29 yuzilla http://yuzilla.livejournal.com/924253.html 0,00739 0,00246 0,00246 0,00246 0,00246 0,00246 0,02217 0,00246 0,03695 0,01232 0,07635
19 18 247 50 yuzilla http://yuzilla.livejournal.com/929771.html 0,00187 0,00187 0,00187 0,00936 0,00187 001311 0,00187 0,00187 0,00936 0,00562 0,00562
20 19 216 40 yuzilla http://yuzilla.livejournal.com/927036.html 0,00211 0,00211 0,03165 0,00633 0,02321 0,27637 0,00211 0,00211 0,01899 0,02321 0,01899
21 20 638 73 alexlotov http://alexlotov.livejournal.com/360899.html 0,00214 0,00071 0,00071 0,00071 0,00214 0,00071 0,00071 0,00071 0,00357 0,00071 0,00071
22 21 294 87 alexlotov http://alexlotov.livejournal.com/364440. html 0,05968 0,00161 0,00161 0,00161 0,00161 0,00484 0,00161 0,17258 0,00484 0,00806 0,00161
23 22 1315 13 gutta_honey  http://gutta-honey.livejournal.com/303091.html 0,00038 0,00038  0,0019 0,00267 0,00038 0,00038 0,00343 0,00038 0,00038 0,00495 0,00038
24 23 175 30 yuzilla http://yuzilla.livejournal.com/924445. html 0,00256 0,00256 0,00236 0,00256 0,01735 000769 0,01282 0,00256 0,00256 0,00256 0,00236
25 24 172 41 yuzilla http://yuzilla.livejournal.com/927292.html 0,01239 0,00773 0,00258 0,00258 0,00258 0,00258 0,00773 0,00258 0,01289 0,00773 0,01804
26 25 370 65 alexlotov http://alexlotov.livejournal.com/358710.html 0,0013 00033 000645 0,0013 00013 0,0013 00013 0,0013 0,0013 0,0039  0,0013

Fig. 3.10. Uploading the results of thematic modeling in

format 'Document Id - metadata - probabilities'.

In these uploads, the number of uploaded documents can be specified in the options:

Humberohidocumentsiforiexport-ap il

3.4.2. Visualization of word distributions by topics.

To visualize the distribution of words by topic, you need to click on the button TW. When you
click this button, a window will appear (see Figure 3.11).

“+ Words - Topics Distributions - =

“w'ord 1 I 2 3 4 5 B 7 g g 10 1A 12 13 14

1 002077 000006 000012 000011 000002 000003 000005 000009 000011 000011 002133 000008 000007 000
2|u 000002 000006 000012 000011 000002 000003 000005 000009 000011 000011 000006 000008 000210 000
3|He 000002 000006 000012 000011 000002 000003 000005 000009 000011 000011 000006 000008 000007 000
4|Ha 000002 000006 000012 000011 002023 000003 000005 000009 000001 000011 000006 000008 000007 000
5|uro 000002 000006 000012 000011 000002 000003 000005 000009 000011 000011 000006 000008 000007 000
E|ato 000002 000006 000012 000011 000002 000003 000005 000009 000011 000011 000006 000008 000007 000
7lc 000002 000006 000012 000011 000251 000003 000106 000003 000011 000011 000006 000008 000007 000
8|eece 000002 0000685 000012 000011 000002 000003 000005 000009 000011 000011 000006 000008 000007 000
9|To 000002 000006 000012 000011 000002 000003 000106 000009 000011 000011 000006 000008 000007 000
10{6bme 000002 000006 000012 000011 000002 000003 000005 000009 000011 000011 000006 000008 000007 000
11aH 000002 000006 000012 000011 000002 000003 000005 000009 000011 000011 000006 000260 000007 000
12| kak 000002 000006 000012 000011 000083 000003 000005 000009 000011 000011 000006 000008 000007 000

- FE mennnnneeoenonma(nemonlaennn(neeenmneesnoseon (nomnismeis(neeesmeesonneisenom

Hide selected raw Reset hidden rows Export to Excel... NOmbERoEoTdsifonexport-mal] Boundaryiforiprobability -]

Fig. 3.11. Example of visualization of word distributions by topic

The size of the upload (number of documents) is regulated by two parameters: 1. ‘'Number of words
for export'. 2."Boundary for probability '(see Figure 3.11). The first parameter regulates the number
of words for export in the csv format, the second parameter specifies the probability of a word in
the subject, the minimum required to get the word into the download. Words with lower
probabilities are not unloaded.
The button | M9 s=Eeted 100 [ 4)15u0s you to hide the selected row in the table. The latent word
does not participate in the unloading in the csv format.
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The button | =sethiddenions 1 a110ws you to restore all previously hidden words.

To unload the distribution of words by topic in a csv file, click on the button

EsporttoExcel. | and in the appeared window specify the file name.

Attention: this unloading is useful in researching the stability of thematic modeling or when
comparing the performance of several models with each other. A similar comparison is
discussed in Chapter 5.

3.4.3. Visualization of distributions of sorted documents by topics.
To open a window in which document distribution by topic is presented in descending order of

probability, you need to click on the button ~ . As a result, a window will appear; sorting in it is
done by probabilities, so that at the top (in each topic) there is a document with the greatest
probability of belonging to this topic. An example of such sorting is shown in Figure 3.12. In each
cell of this table is the document number and its probability. If you click on the selected cell, the
original text appears at the bottom of the screen.

¢ Documents with high probability

1|z | s | 4 | s | s |7 | e | s | ot | om | 12 | 13 | v | s | e | a7 | 18 J19a
49 061250 15: 0.89714 57: 0.70193 61 044273 12; 046748 B9: 0.70118 33; 0.48243 25, 0.23992 14 055332 7. 0.526868 23; 0.52096 74: 016298 44 0.24714| 22 0.41856 56: 0.19898 21: 0.86398 24 0.83972 16: 0.406EE 34
48 054334 33 0.05000 27: 0.26265 2. 0270858 9 0 311845 13: (169335 38: 032162 56, 0.07258 43 0.07260 5: 0470736 78: 0.07009 33 010317 77 006716 44: (139885 32: 014150 53: 013492 34 011403 56: 013835 47
1012013 56: 0.02551 23 0.08671 84 0.09322 B: 0.302209 10: (156597 53: 0.05555 66; 007142 37. 0.06547 6: 0.45016N B2: 0.05172 47; 0.08546 71: 00516452 0.12500 41: 0.11635 71: 010274 46: 006353 26: 0.11023 45
79 010215 B1: 0.02455 92 0.07746 71: 0.04754 10: 024020 88: 0.53427 83 0.05029 56, 0.03571 72 0.04633 3: 0.216886 B8: (104285 46: 008181 82 0.05172|20: 0.12199 33: 008146 95: 0.08730 97. 0.05597 B4 0.09322 41
71 0,08904 71: 0.02054 34: 0.05140 77; 0.037313: 0.204752 25: 0.52197 11: 0.04513 100: 0.0348 50 0.04487 39 0.19943 98: 0.04166 11: 0.07291 66 004285 41: 0.10377 26: 008066 46: 0.05363 63 005555 47. 0,078 42,
34: 007894 63: 0.01851 22: 0.04310 56: 0.03571 13 0.15589 72: 0.52061 B8: 004285 67 0.03254| 78: 0.04205 9: 0.120021 9%; 0.03968 B4: 0.04421 3 003089 30: 0.08631 80: 0.04779 77: 0.03731 93 0.04417 28 0.05395 11
86 005040 85: 0.01764 55 0.02419 46: 0.02727 11: 0.05302 8: 0.515060 31. 004220 64, 0.03051 63 0.03333 83 0.05814 71: 0.03424 75 0.04310 86 0.02341/53 0.07142 51: 0.03846 60: 0.03679 67 0.03332 86 0.05234 33
46 0.04545 82 0.01724 77: 0.02238 73 002588 2 0.056492 38: (.50000 52: 003500 96; 0.02516 46: 0.02727 8: .057229 86: 0.02941 40 003757 46: 002727 26: 0.06617 92: 0.03521 31: 003571/ 90 003205 71: 0.047%4 37
3|83 004263 51: 0.01541 26: 0.02205 37: 0.02611 32 0.04717 5 0.431030 83 0.02713 45 0.02000 73 0.02685 43 005605 45: 0.02727 86: 0.02341 30: 002678 90: (104457 34: 003393 63: 0.03333 64 0.02542 45 0.04666 36
10[84: 0.04237 52 0.01500 42 0.02058 11: 0.02430 33 0.04411 % 0473778 75 002506 53; 0.01651 3¢: 0.02631 25, 0.05311 34 0.02671 62 0.02577 26: 0.02205 97 004104 46: 0.02727 45: 0.03333 52: 0.02500 62 0.04639 79
11]11 0.03819 67. 0.01479 60: 0.01948 B3: 0.01851 68: 0.04285 2 0478078 80 0.0257317. 0.01797 35 0.02558 11 0.05208 62 0.02577 1. 0.025301 8: 0021084 81: 003845 34: 0.02631 B4: 0.03061 33 [.02381 68 0.04285 67
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14] 74 0.02486 76 0.01401 63 0.01851 52 0.01500 85: 0.02341 61: 0.46651 90 0.01523 B2 0.01724 B3 0.01851 47, 0.03383 100: 0.0225 53: 0.02381 63: 0.01851 28 0.03237 71: 0.02054 56: 0.02551 45 0.02000 11 0.03125 69
15] 53 0.02351 96 0.01308 37 0.01765 93: 0.01470 40: 0.02777 & 0457004 22 001695 43; 0.01636 86: 001754 45 003333 45: 0.02000 77: 0,02238 37: 0.01765 34 0.02671 47 0.01679 51: 0.02422 63; 0.01938 60 0.02573 27,
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Fig. 3.12. An example of visualization of document distribution by topic.

Unload the sorted results.

In this window, several options are available for uploading the sorted data into a csv file.

W Test

o meb _ texts of documents and their probabilities are unloaded.

« Doc D
lid -reb - ynload documents id and their probabilities. An example of such unloading is shown

in Figure 3.13.
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A B C D E F G H

1 |ID doc({Topic 1) IProb. of Doc.(Topicl) 1D doc{Tof Prob. of D ID doc{Tog Prob. of D ID doc(Tot Prob. of D
2 94 0,788733 53 0,39734 59 0,108481 86 0,134868
3 65 0,084615 62 0,307404 19 0,031646 31 0,048673
4 32 0,071732 3 0,240798 31 0,022124 32 0,042079
5 21 0,059677 32 0,14p04 42 0,021186 57 0,041667
6 38 0,054124 12 0,036842 5 0,02027 39 0,038462
7 58 0,052326 78 0,032468 43  0,01875 78 0,032468
3 e 0,04321 40 0,032297 44 0,018519 12 0,026316
3 36 0,038889 13 0,022152 83 0,018293 67 0,023214
10 79 0,038182 99 0,020833 58 0,017442 65 0,023077
11 67 0,020357 81 0,020147 10 0,017241 42 0,021186
12 99 0,026786 33 0,019481 61 0,016125 48 0,015084
13 B84 0,025862 10 0,017241 12 0,015789 45  0,01875

Fig. 3.13. An example of unloading document distribution by topic (id-probability).

Attention, the description of the sentiment analysis is given in Chapter 7.

3.4.2. Visualization of sorted word distributions by topics.
To open a window in which word distributions by topic are presented in order of decreasing

probabilities, you need to click on the button Q . As a result, a window will appear in which the
probability sorting is done in such a way that at the top (in each topic) there is a word with the
highest probability of belonging to each topic. An example of such sorting is shown in Figure 3.15.
This window also makes it possible to unload the sort results into a csv file. The size of the
discharge is regulated by two parameters: 1. The number of words for unloading. 2. Boundary in

. Omberiol s ordz horexpo 100 Houndary toriprobability g
probability. als s #

The first parameter specifies the maximum number of words to be uploaded. The second parameter
defines the boundary. Words with probabilities below the specified boundary will not be unloaded.

Cc D E F G H 1 J K L M N o P Q R

1 Fieldl Field2 Field3 Field4 Fields Fields Number words in doc(1) Probability(1) Documeni Nick Fieldl Field2 Field3 Field4 Fields Fields
2 \yuzilla  http://yuzilla.livejournal.com/922914.html 335 0,788783 53 54 yuzilla  http:f/yuzilla.livejournal.com/930651.html

3 |alexlotov http://alexlotov.livejournal.com/363587.html 46 0,084615 62 43 yuzilla http:/fyuzilla.livejournal.com/927854.html

4 yuzilla  http://yuzilla.livejournal.com/927501.html 174 0,071782 3 25 yuzilla  http://yuzilla.livejournal.com/923209.html

5 |alexlotov http://alexlotov.livejournal.com/364440.html 294 0,059677 32 42 yuzilla  http://yuzilla.livejournal.com/927501.html

6 alexlotov http://alexlotov.livejournal.com/359355.htm| 176 0,054124 12 86 alexlotov http://alexlotov.livejournal.com/364282.html|
7 |alexlotov http://alexlotov.livejournal.com/360194.html 66 0,052326 78 99 alexlotov http://alexlotov.livejournal.com/367512.html
8 alexlotov http://alexlotov.livejournal.com/361912.html 59 0,04321 40 33 yuzilla http://yuzilla.livejournal.com/925211. html

9 |alexlotov http:f/alexlotov.livejournal.com/365095.html 75 0,038889 13 28 yuzilla  http://yuzilla.livejournal.com/924058.html

10 alexlotov http://alexlotov.livejournal.com/357587.html 258 0,038182 99 11 gutta_hor http://gutta-honey.livejournal.com/302369.html
11 alexlotov http://alexlotov.livejournal.com/366522.html 267 0,030357 81 100 alexlotov http://alexlotov.livejournal.com/367668.html
12 |gutta_hor http://gutta-honey.livejournal.com/302369.html 148 0,026786 33 53 yuzilla  http://yuzilla.livejournal.com/930544.html

13 lyuzilla  http://yuzilla.livejournal.com/928575.html 35 0,025862 10 63 alexlotov http:f/alexlotov.livejournal.com/358294.html
Eyuzllla http://yuzilla.livejournal.com/922308.html 311 0,025 63 83 alexlotov http://alexlotov.livejournal.com/363451.htm|
15 yuzilla  http://yuzilla.livejournal.com/925448.html 43 0,02459 36 90 alexlotov http://alexlotov.livejournal.com/365095.html
16 |alexlotov http://alexlotov.livejournal.com/363461.html 129 0,02349 11 49 yuzilla http:/fyuzilla.livejournal.com/929280.html

17 yuzilla  http:f/yuzilla.livejournal.com/931203.html 88 0,023148 a6 3 gutta_hor http://gutta-honey.livejournal.com/299320.html
18 yuzilla  http://yuzilla.livejournal.com/930817.html 43 0,022727 61 82 alexlotov http://alexlotov.livejournal.com/363073.htm|
19 yuzilla  http://yuzilla.livejournal.com/924058.html 138 0,022152 2 37 yuzilla  http://yuzilla.livejournal.com/926282.html

20 alexlotov http://alexlotov.livejournal.com/364963.html 187 0,021845 77 98 alexlotov http://alexlotov.livejournal.com/367193.html
21 |yuzilla  http:f/yuzilla.livejournal.com/926122. html 218 0,018519 52 93 alexlotov http://alexlotov.livejournal.com/365861.html
22 alexlotov http://alexlotov.livejournal.com/358294.html 9 0,017241 39 68 alexlotov http://alexlotov.livejournal.com/359528.html|
23 alexlotov http://alexlotov.livejournal.com/357885.html 253 0,016544 a8 78 alexlotov http://alexlotov.livejournal.com/362138.htm|
24 lyuzilla  http://yuzilla.livejournal.com/928978.html 143 0,016447 60 81 alexlotov http://alexlotov.livejournal.com/362988.html
25 |alexlotov http://alexlotov.livejournal.com/363073.html 11 0,016129 70 s8yuzilla  http://yuzilla.livejournal.com/931721. html

26 |alexlotov http://alexlotov.livejournal.com/367193.html 14 0,013889 30 32 yuzilla  http:f/yuzilla.livejournal.com/925144.html

Fig. 3.14. An example of unloading document distribution by topic (metadata - the number of
words in the document - the probability of the document).
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Fig. 3.15. An example of visualization of word distributions by topics.

3.4.2.1. Export sort the results in csv file format.

Export to Excel..

To unload the results of sorting into a csv file, click the button . In the appeared
window it is necessary to specify a file name. An example of such an unloading is shown in Figure
3.16.

A B C D E F G H 1 ] K L M
1 1.|pr0b 2 prob 3 prob 4Hpr0b 5 prob 6 prob 7
2 B 0,020765 wywna 0,020673 p 0,002468 cesepHbld 0,004602 Ha 0,020293 wHTepHer 0,01176 NMpocKTb
3 pespane 0,017583 cembA 0,014194 ji 0,002468 cTpuT 0,002357 wHBanWa = 0,014633 xoctwHr  0,009067 #enaHwe
4 kabyn 0,015992 Hesecta  0,011249 mawmH 0,002468 Hemano 0,002357 pespans  0,013825 ebi 0,008169 roe
5 afp 0,012014 ppyr 0,009482 vpaH 0,002468 amepurar 0,002357 nasnuH 0,013016 eaw 0,007272 mocTt
6 photo 0,010422 meHux 0,008893 Hectabunl 0,001293 Tamme 0,002357 na-nac 0,011399 oTapix 0,005476 mecTo
7 |shah 0,009627 ceansba  0,008893 anetdpen 0,001293 cmeatbcA  0,002357 nonuuerc 0,011399 cadT 0,005476 M3
8 nemodcTp 0,008036 monopaa  0,007715 npucnyra  0,001293 aga 0,002357 Gonuvema  0,009783 wauecteer 0,004579 BawHA
9 ropof 0,008036 peeywwa 0,007126 nocwaete 0,001293 aypaw 0,002357 david 0,008974 poporoi  0,004579 ynuua
10 nonwueic 0,006444 pogutenn 0,005949 KeuHce 0,001293 xepTBa 0,002357 mercado 0,008166 no 0,003681 zaragbieal
11 TeicAua 0,006444 mnageHer 0,00536 gvHamuye 0,001293 GeoicTpeid  0,002357 reuters 0,008160 Hage#Hol 0,003681 #MuTens
12 adraHcumi 0,004853 penurmosl  0,00536 aroHusmpe 0,001293 pasquinid 0,001235 asromobM 0,006549 marasvd  0,003681 ucnonHeH
13 pemoHcTp 0,004853 oMTA 0,004771 3ameware 0,001293 ninoBpect 0,001235 doTorpad 0,006549 mobunbHe 0,003681 cuMTaTheA
14 |3anag 0,004853 peGopH  0,004771 xnonba 0,001293 leon 0,001235 nyTb 0,00574 MaLlKH 0,003681 nocTpomWTt
15 cwa 0,004853 optogokc 0,004771 otawuuTte. 0,001293 xaHedpo 0,001235 Habpacws 0,004932 meradoH 0,002783 ynaua
16 BoeHHbIA  0,004853 MMBOH 0,004771 mcTUTE 0,001293 jessernasr 0,001235 kocteine  0,004123 cTpaHa 0,002783 nopa
17 ockopbna 0,004058 meHwwHa 0,004182 yonnec 0,001293 Hackeo3zs 0,001235 paioH 0,004123 Typuct 0,002783 sepoHa
18 ap 0,004058 3ak 0,004182 akTepckui 0,001293 pocHMM 0,001235 w13 0,003315 Mmool 0,002783 ropog
19 wunomeTp 0,004058 manbumk  0,003593 onpenene 0,001293 rowHoame 0,001235 neperopa 0,003315 nwobaa 0,002783 onwH
20 mycynbma 0,004058 Tarse 0,003593 nobepure 0,001293 yctpemne 0,001235 nnas 0,003315 xonon 0,002783 HaxooMTo
21 wHaTto 0,004058 mama 0,003593 owa 0,001293 mcTouHmkr 0,001235 umcnerdHo 0,002506 BecnnatH 0,002783 konogey

Fig. 3.16. An example of unloading word distributions by topics in the csv format.

3.4.2.2. Visualization of the distribution by weight of the topic.

Attention, this option is temporarily disabled, as the option is supposed to be upgraded. It is
supposed to add visualization of distributions by sentiment weight.

Usually, it is important to quickly estimate the sum of weights of all probabilities in a given topic
(within the given number of words) and sort all topics by weight. This can be done by clicking on
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the button Topic Distribution

. As a result, a window will appear in which the sorted distribution of

the topics on the scales is visualized. An example of such a distribution is shown in Figure 3.17.

The graph also

¢ Topic distribution according to words

shows the 6 most probable words in each topic.

\ Topic M22. p, ji, MEWKH, MpaH, HECTABMNEHEI, anbppes, |
”'H Topic N8 WCCNEROEaHWE, MMETE, MARTHH, LEHKTEC A, KoK, killah, |:

Tapic Ne19:_EMOHCTRMROEATE, HEODXOAMMENN, Bbl, ODXOAVTE, TENEMOH, MNEHIMERHER, |!
, TREHCHORMMPOEATE, MCRIMOYTElIEHD, S8l MCEIEaTE, MRMATHENR, B bESkaTE, | |
----- { Topic M29. nMwe, Yenosek, o0x0AMTECA, MaHEKEH, E3MNag, NNOTHTE, \ H
TPMIEIEATE, YETYNATE, D08 UAHNE, pasE SpTEIEATECA, NETHTHMHGI, NERaNG, | |
E[TOMKA, BCCOPTUMERT, 048 B MEHGIM, PEBOIOLMA, OCTEHAEAMBAT, HEMATHE , | |
Topic NE3. CEEERHEIA, GTRNT, HEMAND, AMERRKAHCKIR, TAKKE, CMEATECH, | :
. COTRYLHMK, BEIBOR, BM3HES , MYy HULMNENEHEIR, M3BKPATENE, CXORMTE, \ B
25 MelBefb, COTOBbIM, CRAWTLE A, HaYana, Nec, MCCNeAoEaTENb, | H
] Topic N2ZZ._oibic, Wiy Wk, AETCREA, WEMET, CHaqans, bons, |
Topic M214. anagHem, MHLOHESMA, BEOCTOHHEIM, ABE, XPEk, 26 TOR, \
Topic NeTS: nymen mpmﬁ BEH, HBapTHRE, KEBATENLHBIR, YETEIRE, |

chp ALYTA, KHITR qu:anauunHHbM MSﬁb\TﬂK BpEMEHMTb neperpy
R 1 Topic N2320 BspelE, SCTRO, NOWALE, AJOM, TRACHHE, HHEONE, 7
Tapic H217: NOHATWE, |, CHCTEME, YHME ERCANEHEN, YOU, A3EIK, | |
{ Topic N2237 mosr, ankorons, CHM#ETE, COm, peLEnTop, hitp, |
pic N213 esped, I'MTnEp,HEHMTMK,DI.LIE‘EBpEﬁCKMﬁ,pDTMMnbA,|
Topic M35 MHTEPHET, XOCTKHT, BEI, Ball, OTLEIX, CAMT, \
Th, LEMOKRETHA, 3TN, CO3AAHWE, NROMCKOANTE, SRR, |
1 Topic HeT1:_Mcnan, MpRHMMET G, M08, Wk A, photo, ap, |
'| Toplc M3l RepeEa, rog, ByMara, KOHTEWHER, KPECKa, Nam ATk, |
:KOMNEHAA, BONEHEA, 0T, MEAMMHE, NERARCT 6O, SADONEEaHIE, | |
pic N212 2, Nemui, oHa, NNeBpa, BoICTPO, THEBMOTOPEKE,
Topic N2B. NpOCHTE, KEenaHWe, e, MOCT, MECTO, M3, \;
i3, MHESME, (DEBRAnk, NAE NHH, N&-N3C, NOAWLENCKAR, | |
———————— | Topic NeO:_&, debpane, kabyn, afp, photo, shah, |
Topic N21. kyKna, CEMERA, HEEBCTA, ARYT, manmx‘caaqbﬁa‘\ h
Topic N210. &, oTOmadma, 38N0EBLHWE, X0TA, CIRMHICG, M3, |
"""""""" Topic N2259 poccua, Ny THH, BNacTe, ONNO3HUMA, BHAED, CTRAHES, |
WVROECSSPEHNE, Bbl, LMEMIMIELYA, RENANA, iHGORMALME, DRIEUTHE, \
Tuplc MN218. Ha, mOogenk, oT, reuters, NOKas, KONNEKLUMA, \ T
[ Topic ME2E. &, XopoWei, 38, OCRaR, GWNEM, g, | |
MDA, KMMHVKE, NEEHHE, PEEBMNWTALMOHHEIR, 58 BUCHMOET, |
| TDpIC N 35, JenoEek, f0EONEHD, CEOE, Cxena, NMUD, #W3HE, \
--I----I Topic M225 pefeHok, PaHULE, POSUTEK, ANT A, S0MGKHEW, POSUTENE,
--{Tapic N30 W, &, e, a1o, Fa, aT0, |

T t t ) t t T t t ) t t T
0gs 06 055 05 045 04 035 03 025 02 015 01 005

Fig. 3.17. An example of visualizing the distribution of topics by weight of the topic.

3.5. Saving the results of thematic modeling in the form of a project file.

Topic model is based
2_step_test.tmlda). As a

on data downloaded from a file with the extension tmlda (e.g.,
result of thematic modeling, two matrices are created: 1. The matrix for

the distribution of documents by topic (matrix phi). 2. The matrix of the distribution of words by
topic (theta matrix). That is, two additional files appear in the directory: 2_step_test_phi.bin and
2_step_test_theta.bin. Thus, it is necessary to always store a combination: the original data plus
the simulation results. This can be done by clicking on the button B3 | In the window that appears,
you must specify a file name. The program will create a project file (for example, my_test.tmproj),
which will contain the paths to the source data (tmlda) and the results of thematic modeling, that
is, the matrices _phi.bin and _theta.bin.

An example of such a file is shown below:

<?xml version="1.0" encoding="UTF-8"?>

<TopicMinerProject><LDAFileName>D:\TopicMiner\poligon_RNF\data for
orange\2_step_test_we.tmlda</LDAFileName><PhiFileName>D:\TopicMiner\poligon_RNF\da

ta for

orange\2_step_test_we_phi.bin</PhiFileName><ThetaFileName>D:\TopicMiner\poligon_RNF

\data for orange\2_step

_test we_theta.bin</ThetaFileName></TopicMinerProject>
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This will allow you to download only one project file for later analysis, and the program will
automatically load all other files. A project file is a text file that can be easily changed when the
project is transferred to another computer or to another directory.

3.6. Loading the results of topic modeling from the project file.
To download previously obtained results of thematic modeling, you need to click on the button

D. In the appeared window you need to specify the name of the project file. The program will
automatically load all the necessary files based on the paths specified in the project file.

Chapter 4. Topic modeling by BigArtm models (multimodal topic
modeling).

4.1. Parameter setting in multimodal TM models.

The multimodal version of the topic modeling is based on the BigARTM regularization procedure,
which involves metadata, for example, the date of the post or the geotag of the post. In addition,
version 88 implements the ability to specify a range of topics, which allows you to calculate the
optimal number of topics. Topic modeling based on additive regularization and multimodal
schemes are implemented on the '‘BigArtm' tab. An example of the 'BigArtm' interface is shown in
Figure 4.1.

- -
' TopicMiner Sentiment analysis ver. 88 (64 bit) LINIS laboratory, HSE had - B X

Lematization [Fussian language] | View of TMLDA file | Gibbs LD sampling | BigdRTM | Kulback-Leibler Distance, Jaccard index

1
B-00BEN- B @
. " - - e
wbnteE o f diseEdae (100 Hevda Al (10
W OTd R CESS
HUmBENOHEGDICSSaaE ]
ultiple topics simulation:
sbiiuay i aleinEaes 0 NOmbEroEWoTd Sinid oCuments: 1] Saloffgiss 200 |[GPICETER: 10
Ratio
k]
T
£
; EH
tteration
Status: File name: 0%

Fig. 4.1. Example of the interface '‘BigArtm'.

Models '‘BigArtm' are characterized by the following parameters (similar to models based on
Gibbs sampling):
: HOmMDEEnIEOpPICE: 40
1. Number of topics.
This parameter is used in calculations with a fixed number of topics.

) ) N OmDERoIatErainoT 100
2. Number of itarations. - .
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sy |11 . Step: the number of iterations, after which the results of the

calculation are visualized.

4. Word dict: In this option, a dictionary (in bin format) is specified that contains lists of
unique words for the selected metadata fields (see Chapter 2 of the User's Guide).

5. Multiple topic simulation: this option enables the ability to set the range of the number of
topic

6. End of topics: a final number of topics. Attention, the initial number of topics is
determined by the parameter ‘Number of topics’.

7. Topic step: parameter that determines the step by topic.

A significant difference from other models is the way to specify regularizers. Regularizers are set
as text in the following window:

.-r TopicMiner Sentiment analysis ver, 33 (64 bit) LINIS laboratory, HSE had -
Lematization [Fussian language] | Views of TMLDA file | Gibbs LD& sampling | BIg8RTM | Kullback-Leibler Distance, Jaccard index

Cl- O T W-OQQ8 @

NUmberotiteration el Savestep aalll

N UmMbERGHOPICS ]
Fultiple: topics simulation:

NUmMbEOHT oCUmEnts ] HUmMDETI0 W OTd s inid oCUments: 0 Enhafins 200 | opicEEtEp ]

In this version of the software, the following options for specifying regularizers are:

1. Model pLSA (do not enter any parameters).

2. Model with very sparse matrix Theta (Td) and dense matrix Phi (Tw).
Example of a regularizer job: --regularizer "0.2 SparseTheta
The value of the regularizer (0.2) can be varied.

3. A model with a very sparse matrix Phi (Tw) and a dense matrix Theta (Td)

Example of the regularizer: --regularizer "0.5 SparsePhi"

The value of the regularizer (0.5) can be varied.

5. A model in which regularizers are applied to fixed columns.
Example of the regularizer task: --topics obj: 35, back: 5 --regularizer "0.2 SmoothTheta
#back" --regularizer "0.5 SparseTheta #obj" => the first 35 columns of the Td matrix are
sparse, the remaining five columns are dense.

6. Model of topic decorrelation. Example of a regularizer job: --regularizer "1000
decorrelation™. The value of the regularizer (1000) can be changed.

B

A detailed description of models and regularizers can be found at: http://bigartm.org/

Attention, visualization of word_ratio and doc_ratio for BIGARTM is not implemented in
this version.

4.2. Visualization of the results of topic modeling.
Visualization of topic modeling consists of the following items:

1. Visualization of the distribution of documents by topic.

2. Visualization of the distribution of words by topic.
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3. Visualization of sorted document distributions by topic

4. Visualization of sorted word distributions by topic.

. To Iw @
The visualization modules can be launched using the buttons = == .

The action of buttons is similar to the action of buttons in models based on Gibbs sampling.

4.3. Saving the results of topic modeling in the form of a project file.

Topic model is based on data downloaded from a file with the extension tmlda (e.g.,
2_step_test.tmlda). As a result of thematic modeling, two matrices are created: 1. The matrix for
the distribution of documents by topic (matrix phi). 2. The matrix of the distribution of words by
topic (theta matrix). Thus, two additional files appear in the directory: 2_step_test_phi.bin and
2_step_test_theta.bin. You must always store a combination: the original data plus the simulation

results. This can be done by clicking on the button H’ In the window that appears, you must
specify a file name. The program will create a project file (for example, my_test.tmproj), which
will contain the paths to the source data (tmlda) and the results of thematic modeling, that is, the
matrices _phi.bin and _theta.bin.

Attention: download the calculation results for the BigArtm model on the 'Gibbs LDa
sampling' tab, because Gibbs sampling models and additive regularization models are
similar in structure. In other words, in both cases the results are matrices _phi.bin and
_theta.bin.

4.4. Calculation of multimodal variant of TM.

In order to start the calculation of the multimodal thematic model, you first need to download the
‘tmlda’ file for BigARTM and a dictionary containing unique words for the selected metadata.
After loading the data, you need to set the parameters and start the calculation. As an example,
you can use the data from the 'test_bigartm' directory. An example of calculation is shown in
Figure 4.2.
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& TopicMiner Sentiment analysis ver. 88 (64 bit) LIMIS laboratory, H5E o oEx

Lematization [Russian language] | Wiew of TMLDA file | Gibbs LDA sampling | Big&RTM | Kullback-Leibler Distance, Jaccard index

H-OUnRH-@QHO

P R mberTof iteration BT SaasEs |10
vl afiies - EATopicMiner_RMF_20155T opichiner_LINIS\test_re |
NUmbENGHEGTICE
| } [ Multiple topics simulation:

HimberoHdocument: SRl ic - SN Umber oL ordsanocument e 41769 Ealai s 200 aeis digee 10
Ratio

t
10
teration

Status: Calculation completed (0:08:28) File name: region_test_bigartm.tmlda 0%

Fig. 4.2. Example of the interface 'BigArtm'.

As a result, multimodal topic model will have additional matrix words on topics of distribution.
The matrix data is the distribution of words from the selected fields by topic. In this example, two
fields were used: 1. The field 'the author's name of the post', 2. The field 'the geotag of the author
of the post'. Figure 4.3 shows an example of the matrix of the author's surnames by topics.

Ay Words - Topics Distributions - B X

wiord 1| 2 | 3 | 4+ | s | & | 7 ~
1 000000 000000 000053 000000 005934 000000 000000
2| Grivtzow 000000 000000 000000 000015 000000 000000 000000
3| Gorelova 000000 000000 000000 000000 000000 000000 000005
4|Uskova 000000 000000 000032 000000 000000 000000 000000
5|Enoktaey 000000 000002 000000 000000 000019 000000 000000
£ |Moiseev 000071 (000008 000011 000007 000184 000000 000063
7| Petrov 000048 000000 000909 00025 00057 000000 000020
8| Nesuruesa 000000 000000 000043 000036 000980 000000 0.00000
9[Movikoy 000000 000000 0008582 000000 000223 000000 000003
10| Musaiin 000028 000000 000002 000006 000723 000000 000000
11| fiyan 000002 000000 000000 000025 001072 000000 000002
12|uBan 000091 000588 000001 000002 001872 000001 000155

13| Bay 000170 000004 000059 000113 007370 000000 000631 v

Hide selected raw ] [ Reset hidden rows ] [ Export to Excel... ] HUmbENGE M ord = orERports B oundarpiionprobabilitys

Fig. 4.3. An example of visualizing the distribution of names by topics.

An example of geotagging by topics is shown in Figure 4.4.
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Ay Words - Topics Distributions - B X

‘wiord 1 2 3 4 5 [ 7
1 012427 000312 002434 007083 063573 0.00000 0.00061
2| KnpoECkMi 000000  0.00011 000000 000000 000000 000000  |0.00023
3| ofinacte 021300 047643 022323 033423 | 0.00351 004325 0.41700
4| TarapcTan 043156 000433 048453 021358 033516 084205 014432
5|Teepckan 022207 041873 017816 031097 001030 003703 040958
6| caHkT-neTeptypr 000000 000535 001193 000023 000562 000003 000533
7| kpbir 000000 000015 000043 000000  |0.00000 000073  0.00000
8| apraHresokui 000000 000045 000072 000000 |0.00000 000041 n.oo11z2
9| mockoeckan 000000 000633 000000 000000 000000 000423 000002
10 TawkeHTCRMA 000000 000000 000000 000000 |0.00000 000164  0.00000
11 | kpacHoapCKWiA 000000 000234 000002 000000 |0.00000 000001 0.00001
12| kpaii 0.00001 000335 000000 000000 000000 000740 0.00007
13| zanoposckui 000000 000018 000007 000000 000000 000000 000065

Hide selected raw ] [ Reset hidden rows ] [ Export to Excel... ] HUmbENGE M ord = orERports B oundaryifonprobability3

Puc. 4.4. An example of geotagging by topics.

The obtained data for different authors can be exported in the 'csv' format. To do this, you need to
use the " Export to Excel button.

I'masa 5. Stability analysis of simulation results.

When studying the topic structure by different models, and also when analyzing the stability of
thematic models, it is necessary to compare thematic solutions with each other. The software has
implemented the option of comparing two solutions based on two measures: 1. Kulbak-Leibler
measure. 2. The measure of Jacquard. The general view of this option is shown in Figure 5.1.

5.1. Download of topic solutions.
To compare the two solutions, you must first download them. As a solution, we use the unloading
of words distribution by topic (see the paragraph '3.4.2. Visualizing word distributions by

topic'). To download the first thematic solution, you need to click on the button D . The window
that appears should contain the file name. An example of the loaded first solution is shown in
Figure 5.2.

The result of loading is the matrix, in which the first column contains the word codes in the format
crc32, and in the second - words. The subsequent columns contain the probabilities of words
belonging to the topics. Download the second solution using the button

E‘. An example of downloading two solutions is shown in Figure 5.3.
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r¢ TopicMiner ENF ver. 1 (64 bit) LINIS laboratory, HSE -2 x

| Lematization [Russian language) | Wiew of TMLDA file | Gibbs LD sampling | BighRTM |~ Kullback-Leibler Distance, Jaceard indes

First duster solution Second duster solution

r
=P
p 2

Joint Dictionary Kullback - Leibler Distance Topic to Topic

1 [ ]

[Vepthifor -
JScCardhinderns omes

Export ko CSV.

Fig. 5.1. An example of an interface for comparing two topic solutions.

Status: File name: | 0% | |

L TopicMiner RNF ver. 1 (64 bit) LINIS laboratory, HSE - B X
| Lematization [Fussian language] | iew of TMLDA file | Gibbs LD sampling | BigtRTM |~ Kullback-Leibler Distance, Jaceard index |
First duster solution Second duster solution
cRC32 | wod | Topict | Tepc2 [Topin D
1 & 002077 000008 |0.00
2|-136200747 u 000008 000008 (0.0 ﬁ
3| 100142984¢ ve 000008 000005 (0.0
4|1272606681 Ha 000008 000005 (0.0
5|-776787691 wro 000008 000005 (0.0 g
£|-601576253 310 000008 000005 (0.0
7|-83373016€ ¢ 000008 000005 (0.0 =
8|179437291¢ eece 000008 000085 |0.00
5|163107948¢ 10 000008 000005 (0.0
10[117143088C 6eme 000008 000005 (0.0
11|507920551 | on 000008 000005 (0.0
12|-116046694 kar 000008 (0.0000E 000w
L4 >
Joint Dictionary Kullback - Leibler Distance Topic to Topic

L]

DEpthion
JSccardandexy o0

€ > Expart to C5W .

Status: File name: | 0% | |

-
-

Fig. 5.2. An example of downloading the first topic solution.
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.%: TopicMiner RNF ver. 1 (64 bit) LINIS laboratory, HSE - B ox
Lematization [Fussian language] | View of TMLDA file | Gibbs LDA sampling | BigtRTH |~ Kulback-Leibler Distance, Jaceard index

First duster solution Second duster solution

CRC32 Wwiord | Tapic 1 Topic 2 |Topi™ ) CRC32 wiard Topic 1 Topic2 | Topi ™
1 B 002077 000006 000 1 B 000053 000008 000
2|-136200747 u 000002 000006 000 D 2|-136200747 u 000008 000008 000
3|100142984€ e 000002 000006 000 31001 42984€ He 000008 000008 000
4112726066581 Ha 000003 000006 000 411272606681 Ha 000008 000006 000
5|-77ETETES] wro 000002 000006 000 g 5|-77ETETES] wro 000008 000006 000
6|-601576253 aTo 000003 000006 000 6|-601576253 aTo 000008 000006 000
7893730166 c 000002 000006 000 7|-89373016E o 000008 000006 000
81794372918 Bece 000002 000085 000 [ csv | 81794372918 gece 000008 000069 000
91631079488 T 000002 000006 000 91631079488 To 000008 000089 000
10{1171490660 Seme 000002 000006 000 10{1171439066L Geme 000008 000008 000
111507320551 oH 000003 000006 000 111507320551 on 000008 000006 000
12|-116046694 rak 000002 000006 000w 12|-11604E694 kak 000008 000006 000w
< > < >
Joint Dictionary Kullback - Leibler Distance Topic to Topic
Haiin fy o 4
JacCardindens hd
Export to CSY ..
Status: File name: 0%

Fig. 5.3. An example of downloading two topic solutions.

5.2. Comparison of topic solutions.
To start the procedure of pairwise comparison (topicl vs topic2) of two topic solutions, you need

to click on the button 3 After that, a comparison procedure will start, in which each topic from
the first solution will be compared with each topic from the second solution. An example is shown
in Figure 5.4.

- -

Lematization [Fussiar language) | Wiew of TMLDA file | Gibbs LD& sampling | BigdRTH - Kulback-Leibler Distance, Jaceard index

First duster solution Second duster solution

CRC32 Wword | Topic 1 Topic2 | Topi ™ ) CRC32 Wword Topic 1 Topic2 |Topi™
1 B 0.02077 0.00008 0,00 1 B 0.00093 0.00008 0,00
2|-138200747 u 0.00002 0.0000& 0,00 m 2[-136200747 u 0.00008 0.0000& 0,00
3[1007142984E He 0.00002 0.0000& 0,00 3[1007142984E He 0.00008 0.0000& 0,00
41272606681 Ha 0.00002 0.0000& 0,00 41272606681 Ha 0.00008 0.0000& 0,00
5|-F7ETAYE yro 0.00002 0.0000& 0,00 g 5|-F7ETAYEI wro 0.00002 0.0000& 0,00
B|-601576253 aTo 0.00003 0.00006 0,00 B|-601576253 1o 000003 0.00006 0,00
7|-833730166 ¢ | Topic Miner 3¢ 003 0.00006 0,00
B8[173437291F eef 03 0.00063 0,00
91E3107348E To Calculation of KLB distance 05 0,00063 0,00
10(117149066L ge| 03 000006 0,00
11507920551 on 0% 0,00008 000
12| 116048654 ka | 3% 08 000006 000w
< >
Joint Dictionary Kullback - Leibler Distance Topic to Topic
Topic 1 Topic 2 Topic 3 Topic 4 Topic b "
Topic 1 0114321 1.345177  0BB2B13 0726218 1.031062
Topic 2 1.357674 0194868 0829697 0902407  1.350087
Topic 3 03340853 1034307 0332517 0460537 0343441
e Jegioy 4
Topicd 1279708 13730 0722061 0751408 1233179 i) lnilais hd
< > E=part to C5Y...
Status: File name: 0%

Fig. 5.4. An example of downloading two topic solutions.



As a result, the matrices 'Joint Dictionary', 'Kullback - Leibler distance’ will be filled.

Joint Dictionary

CRC3Z | wion A

A joearaf

954961486 a
-145893245 abby
269975752 | abshr
109801287¢ adhe
442695366 aeno:

R R

>

Kullbadk - Leibler Distance

Topic 1
Topic1 | 95,942
Topic2 51,802
Topic3 65,064
Topicd 54570

<

Topic 2
52,245
93.082
E1.130
52723

Topiz 3
TB.A7T
70,545
86,065
74,366

Topic 4
74,219
57,964
83,651
73,325

Topic 5
63,297
52071
BE.230
56.221

Topiz 6
E3.414
58,780
347V
E2524

Topic to Topic

Topic7 ~ | 3889.4487772173344 28 ~

05,234
43,725
£1.583
51,369

39 68,9858783622686 19
40 35.11613541 43357 40

LYEpthitor n
JSeeSrdindex: -

> Export to C5Y.

‘Joint Dictionary' is a list of unique words collected from two topic solutions. 'Kullback - Leibler
distance' - matrix, where in each cell is the percentage of similarity between the two topics. 100%
corresponds to the maximum similarity.

5.2.1. Matrix ‘Kullback - Leibler distance’.
The 'Kullback - Leibler distance' matrix can be downloaded in csv format by pressing the button

2 | |In the appeared window it is necessary to specify a file name. An example of unloading is
shown in Figure 5.5.

A B C D
1 _ITupicl Topic2  Topic3
2 Topicl 95,942 51,802 65,064
3 Topic2 52,245 93,082 61,13
4 Topic3 76,477 70,545 86,065
5 Topic4 74,219 67,964 83,651
6 Topics 63,397 52,071 66,33
7 Topic6 63,414 5878 73,477
8 Topic7 55,234 49,725 61,583
9 Topic8 63,943 58,83 71,638
10 Topic9 73,901 69,117 81,72

E F G
Topic4 Topic5 Topich

54,57 70,552 68,352
52,723 66,454 63,804
74,366 89,375 86,847
73,325 88,417 86,703
56,221 73,721 69,768
62,524 78,561 76,246
51,369 67,449 65,285
61,338 78,11 75,811
72,245 86,856 85,536

H I J
Topic7 Topic® Topic9

54,147 72,443 52,919
50,307 69,044 439,673
73,731 91,222 72,46
71,778 88,533 70,828
57,237 73,683 62,038
62,459  B0,618 61,407
54,652 70,081 52,401
61,405 80,23 59,857
74,147 89,405 70,562

Fig. 5.5. An example of unloading the comparison results for 'Kullback - Leibler distance'.

Comparison of the maximum values of 'Kullback-Leibler distance' on all topics are displayed in

the window:

Topic to Topic
38 89.44837772173344 28

23 B8,355153622656 19
40 35,1161354145557 40

In this example, the topic number 38 of the first solution is similar to topic 28 of the second

decision, at 89.44%. The results of the mapping are unloaded using the button =,

5.2.2. Matching topics from different solutions.
The program can compare (place side by side) the most similar topics from two different thematic
decisions, and also calculate the measure of Jacquard. Unlike the 'Kullback-Leibler distance’,
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which is considered throughout the list of unique words, for Zhakar's measure it is necessary to
specify the depth by words, that is, the number of words by which the measure can be calculated.

. e . gl iy 1 :
This depth can be specified in the next option: =izl lilzs ¥ . A typical value of 100
most probabilistic words. To unload the table of matching similar topics, in the form of a collection
E=part ko C5Y ...

of words, you need to click on the button . In the appeared window it is
necessary to specify a file name. An example of such an unloading is shown in Figure 5.6.

A B C D E F G H
1 1-95,541!1—0,4599 2-93,082 2-0,4706 3-91,222 8-0,0363 4- 88,533 &-0,0000
2 B deBpant  KyHNa HYHNa MalwmnH  Benurobp cesepHbIF BENWMKODp
3 despans wkabyn CemMbA cembA ji NOYYBCTBC HEMAND  MNOYYBCTBC
4 |kabyn afp HEBECTA HEBECTA P HaCceNeHM TaKHe HaceneHm
5 afp photo npyr npyr HpaH coobwect amepurar cooblect
& photo shah MEHMX  MEeHMX  camate Des weptea bes
7 shah nemoHcTpaceageba ceageba noTpeboB KOHQAMKT OBa KOHQUTMKT
8 ropog ropog, MOAOO3A MONOAAA TEHYLWMH OTYeTnMBt DbICTPbIW OTYETNMBE
9 | OemMOHCTP ThiCcAYA OeByLWKA [eByLKA WHTEPECO Pe/fiIMrMA CMEATBCA PesIMiMA
10 NoNMUERC NONMLENCK POSUTENKW PENUIMO3I POL TakaTe  CTPMT TaKaTe
11 ThicAYa  AEeMOHCTPAa PeAWrMod MAageHel CUABHBIA MCTOUYHKMK Oypak MCTOUHMKI
12 cwa araHCKKMiA MNageHeL OpTOA0KG 3aMeLllaTe ASWCTBO  CO34aBaTh AEACTBO
13 pemoHcTp getty OWUTA MMBOW  CaHTBArO MOroH MCTOYHMKI MOTOH
14 adraHckKE HAaTO pebopH pebopH KpeaTWBHINPa3AHOB MHTEPNPE NPa3gHoB
15 BOEHHBIA ap OPTOOOHC CHAYaNa KaHWMTEeNW CeTb a[eKBaTHE CETb
16 szanag KMIOMETP #MBOM  ceagelbHbl oTBOgMTE Dyoywee npekpaw: byaywee
17 getty MYCYbMaF MeHLMHa 3Tan BOJIOKHO XPaHEeHWEe NWLWb XpaHeHne
18 \mycynomaaewabaza 3ak BcTpeua rybwte  Onor cneucny:x bnor
19 HaTto Barpam Hen eBpem npegHasH 3aKpbieaTt 0bbe3MaT 3aHpbIBaT
20 ockopBna marai TaKme Oyoywee OMKTAaTOP NOFOTHMN  NOAMMCBIE NOFOTHA
21 ap aTaKoBaTb Mama manbiw  anbdpen kynuTbca safina KYNUTBCA
22 KMNOMETE CLua ManbuMK pPogMTENH TEMA MHTYMLMA YHACHBIA MHTYMLKWA
23 NpOBMHLK NPOBMHLMKF cBaaebHbl Joroeop  neT NOMMTHCA FOM NOMMTHCA
24 Barpam  BOEHHBIA 3Tan IHAKOMCTE OT/IMUMTE. MAHIBHH  TYPM3M  MMHIBKMH

Fig. 5.6. An example of unloading the comparison results for the 'Kullback-Leibler distance’ and
the measure of Jacquard and the unloading by words.

Let's see what this example shows. In the first pair of columns, ‘A" and 'B’, two topics are presented
from two different solutions, which turned out to be the most similar. In this case, this is the theme
Nel of the first decision and the topic Ne 1 of the second decision; the coincidence of their numbers
is random. This is indicated in the headers of the two columns. In the heading of the column 'A’
the value 'Kullback - Leibler distance' is given, in this case it is 95.941%, and in the header of the
column 'B' the measure of Jaccard is given, and in this case it is 0.4599. In cells of columns 'A’
and 'B' the most probabilistic words in these two topics are given. In the following pairs of
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columns, for example 'C' and 'D’, the following pair of the most similar themes are given. The
number of column pairs is equal to the number of topics in the solution.

I'masa 6. Visualization of the results of topic modeling on the map of
the Russian Federation.

6.1. Calculation of the distribution of documents by regions.

Visualization of the results of thematic modeling is realized with the help of the free map system
Quantum GIS (download the map system at::
http://www.qggis.org/ru/site/forusers/download.html).

Attention: in this project the regions ""Crimea' and "*Sevastopol’ are not yet represented.
These regions will be added in the next version. Part of this project is a file with the dfb extension,
which contains a list of regions in the cartographic project and a column "Topic', which is
automatically populated in the "TopicMiner' program. The cartographic project is in the directory
'RNF_RF_visualisation'. The main project file is 'full_project.ggs'.

Before you visualize the results of topic modeling in the cartographic system, you need to calculate
the amount of probabilities for a given topic across all regions. To do this, you need to download
a project in TopicMiner with the done topic modeling or conduct topic modeling. For example,
open the finished project from the 'Vk_data_example' directory.

% Documents - Topics Distribution - B2 X
D origtext | Nick | Fieldi | Field2 | Field3 | Fied4 | Fields | Fields | Fied7 | Fields | Fields | Field 10 | Feld11 | Fied12 | Fied 13 |~
1
2|1 nobno 244159473 Wal 244152 post 2 22.02,2014 Oneca ManoasuHck ¥nas-¥as  BypaTua
3|2 C oHem po 15538973 | Wall 124987 post 33 4.1,2014 %: Alsu Asapova  HabepemHei TatapcraH
4|3 HoBeli roa? 150682985 |Wall 124987 post 27 12.31.2013 Lyudmia  Trofimova  HaBepesHel TaTapcTad
5|4 77 Bam oTkp 137133488 Wall 1249387 post 36 4,20.2014 1Lyuda Gorelova  |Kupos Kuposckan
6|5 77 Bam oTkp 137133488 Wall 124587 post 35 4,1.2014 &:1Lyuda Gorelova  Kupos KupoBckas |
7le nuwe 2% nk 56556171 Wall 565561 post 7348 | 08.05.2013 Buktopua  flomanoea |Ynan-¥aos | Bypatua
8|7 yTo 1nn kTa 0 Wall 124987 comments 01 7.22,.2013 8Vladislavy ~ Encktaev  HaBepesrbi TaTapctad
9|8 OTnpaeneH 237671145 Wall 124987 post 34 4.1.2014 2: Ruslan Enoktaev  Mockea
109 ?0Tnpasner 97170510 Wall 124987 post & 5.8.2013 11Ruslan Encktaev
i1]10 CHACTYMA 22306292 Wall 124587 post 28 12.31.2013 Vera Yasnikovska HaBepewHel TaTapcTaH
12]11 CHACTYA 63412409 \Wall 124987 post 26 12,30.2013 Irinochka | Aldemirova  Ypsym KupoBckan |
13|12 He MpMkanel 124957410 Wall 124987 post 22 7.25.2013 2Vladislav  Encktaev  HaBepesrbiTaTapctad
14|13 J0Tnpaener 137183488 Wall 124987 post 31 2.14.2014 8Lyuda Gorelova  |Kupos KupoBckan |
15|14 BpaTvwia n 200339270 Wall 124587 post 2 3.18.2013 9 Alexander Makarov  Tiomenb  TiomeHo<as
1615 ?0Tnpasner 97170510 | Wall 124987 post 7 5.5.2013 1:1Ruslan Encktaev
17|16 Mel #ASM AF 56556171 | Wall 565561 post 7345 | 07.05.2013 Buktopua  fomanoea |Ynad-¥aos |Bypatwa
18|17 ?0OTnpasner 97170510 Wall 124987 post & 5.4,2013 10Ruslan Encktaev
19]13 Noewn no3uTl 171916464 |Wal 173311post 4 5.18.2013 1Azalia Giniatulina |Bagnkl TaTapcTaH 4
< >
'\-"died i = Hide by & 7 Reset (W | Doc - metada X,__ DocID - 15 e } . 100
1 Sereocu\- 1 ¥ threshold 0.5 ! ! hidden row L - prob =5 prob Q QQ hutinsy 0f slastiunasis o s

Fig. 6.1. An example of the visualization of the distribution of documents by topic with metadata.

Tp

After downloading the project, you need to click on the button . In the window that appears

(see Figure 6.1), you need to click on the button . As a result, the following window will
appear (see Figure 6.2).
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http://www.qgis.org/ru/site/forusers/download.html

jin] Orig text I Nick I Field 1 I Field 2 I Field 3 Field 4 Field 5 Field & Field 7 Field 8 Field 3 Field 10 Field 11 Field 12 Field 13 |~
1
21 nobno 244159472 Wall 244158 post 2 22,02,2014 Oneca ManogsuHck ¥nas-¥as  Bypatua
3|z C aHen poxk 15538973 |Wall 124987 post 33 4.1.2014 9: Alsu Asapova  HabepewHoi TaTapcTad
4|3 HoBelii roa? 150682985 |Wall 124987 post 27 12.31.2013 Lyudmia  Trofimova HafepewHel TaTapcraH
5|4 77 Bam oTkp 137183483 Wall 124937 nast 36 4,70, 2014 11 vuda Gorelowa  Kunos Kunosckas |
&|s 72 Bam o7kp| 13718348 % Export to QQIS.. x
7|5 nuwes 2% nk 56556171
a7 LTO WnK KTCO [opic
913 Ornpasnen: 23767114
10(s 70Tnpasner97170510]  Lllsliailés 100
1110 C HACTYIA 22306292
1211 CHACTYMA63412408  Fldlthiliilictflises: | Field 7 b
13|12 He MpHKanksl 12498741
1413 ?0Tnpasner 13718348 DERIFileIN Sme:
15|14 BpaTuwka n 20033927
16|15 ?0Tnpasner 97170510 HeqneiM atching Lile:
17|16 Mbl #AEM AF 56556171
18|17 20Tnpasnet 37170510
1913 Mogm NozuT 17191646 Export Cancel &
€ >
Hide - . _ -
= TR T AT e oW St SL () S 100

Fig. 6.2. Example of data export to the Quantum GIS map system.
To calculate a topic by region, you need to set the following parameters:

1. "Topic'. Number of the topic. For example, set the number of topic number 1, as shown in
Figure 6.2

2. 'Documents’. Number of documents whose geotags will be used in the calculation. For
example, specify 100 documents, as shown in Figure 6.2. The program will select 100 most
likely documents for a given topic and calculate for each region the sum of the probabilities of
all documents belonging to the given region. Belonging to the region is determined by
geotagging its author.

3. 'Field with regions’. In this option, you need to specify the column number in which the
names of regions will be located. For example, in the test collection from VKontakte, the names
of regions are in column No. 7 (see Figure 6.2)

4. 'DBF file name'. In this option, you must specify the file name from the map project. For
example, the file 'regions2010_sib_5.dbf". This file contains the names of the regions chosen for
visualization, and the corresponding sums of probabilities for the selected topic. In this column,
each region is assigned a color according to the severity of the selected topic in the region. This
color Quantum GIS paints this region on the map of the Russian Federation.

5. 'Regions Matching File'. Since the names of regions in the cartographic project and in the
metadata from different social networks can differ, it is necessary to create a file that maps these
names. In this option, you must specify the name of this file. Attention: in this version of the
monitoring system, a file is created in which the names of the regions from the cartographic
project are compared with the names from the social network VKontakte. The name of this file
is: vktm.dbf.

After all the fields are filled (see Figure 6.3), you need to click on the 'Export'.
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 Export to QQIS...

[ OpIC. 1

LY OCUmEnts: 100

FiabbainEnioes | Feld 7 -

I'E EREI M aimE E:TopicMiner_RMF_2015%Wk_data_exampleregions2010_sib_5.dbf

fhafnies ol e E:\TopicMiner_RMF_2015k_data_examplevkim.dbf

Expaort Cancel

Fig. 6.3. Example of data export to the Quantum GIS map system.

During the calculation, the program will perform the following actions. 1. Define the list of regions
that are present in the specified number of sorted documents (based on the mapping file). 2.
Calculates the sum of the probabilities of documents for each region. 3. Save the calculated sums
of probabilities in the file 'regions2010_sib_5.dbf' (see Figure 6.3).

6.2. Visualization of document distribution in Quantum GIS.

The ready project with a set of maps of the regions of the Russian Federation is located in the
directory 'RNF_RF visualisation'. To visualize the received data, you need to copy the
'regions2010_sib_5.dbf" file to this directory, that is, replace the old file with the same name with
the new file. After that, click (twice) on the file ‘full_project.qgs’. Attention: the '‘Quantum GIS'
map system must already be installed. As a result, the 'Quantum GIS' will start and the project
‘full_project.qgs’ will load (see Figure 6.4). First, all regions will be highlighted in one color. To
color the regions in colors according to the sum of the probabilities, you need to change the
drawing style. To change the style, double click on the project name, as shown by the red arrow
in the picture below.:

Layers Panel
i g = !

% [ reqions2010 sib 5

l\
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Fig. 6.4. Example of data export to the Quantum GIS map system.
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Fig. 6.5. Example of changing the style in Quantum GIS.

As a result, a window opens in which you can change the drawing style (see Figure 6.5). To do
this, select the "Unique values™ in the drop-down menu where the "Normal character” is by
default, as shown in Figure 6.6.

39



CBOWCTBa CnoA

1 OBBMHBIN 3HAK -

DBBIMHBIN 3HAK

YHHUEANbHLIE 3HaYEHWMA

:t MpagyWpoBaHHEIA 3HaK
€L Nogros Mpasina

TodkK o CHMELLEHIMEN
MHEEPTHMPOBaHHEIE NOMHMoHEl
B Mons Co3naHWe TennoKapT

Fig. 6.6. Example of changing the style in Quantum GIS.

Then select the field on which you want to calculate the unique values. In our case, this is the
‘Topic' field, which contains the sums of probabilities for each region. This data is taken from the
file 'regions2010_sib_5.dbf'. After that, click on the 'classify' button (see Figure 6.7).

Ceowctea cnoa — regions2010_sib_5 | Ctunk

* YHUKANEHEIE SHAYEHWA s

Mone -

AREA
PERIMETER
€8 Moo Sk REGION

GOST779B
B nons 3HEK JNIVERSAL

UalHbIE UBETA

7’
4 OTpucoBka

, Beieog

GI LencTena

Y CeAzmn

|ﬂ Anarpammel
I

1 MeTtapaHHbie

MepeMeHHLIe

KnacoiduMpoBaTh NobasuTs Yaanite Y¥nanuTe Bce

Fig. 6.7. Example of changing the style in Quantum GIS.

As a result of the Quantum classification, GIS will determine all unique values (see Figure 6.8

for an example). Now you need to specify the type of coloring for the found values. This can be
done in the 'Gradient' option (see Figure 6.9).
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Ceoictea cnoa — regions2010_sib_5 | Ctunb ?

* YHWKANEHbLIE SHEYEHWA e

Mone | Topic -

€7 Nonmon SHaK .M3MEHMTb... IpagmeHT  CnydaliHele LBETS hd WNzmMeHuTE ObpaTUTe
B om 3nak | 3HaueHue |J’1ereHna
x
® 0 i
o 2.652000009 2.692000003
- — o 143.9300417 143.9300417
. x 153.6239691 1536239691
x

@ LeicTeus

|ﬂ Ouarpammi
ri MeTagaHHbie

MNepemeHHEIE

KnacouduuwiposaTe LoBaEnTE ¥aanuTe YaanuTe BCe JononHuTensHo ™

¥ OrpuwcoBka
MpozpaqHocTs C 1] :
PEXIM CHELUMBAHUA CNOSA OBEMHEI ¥ PeXWM CMEWWBaEHWA ofbekToB OBbMHEI A
Draw effects E]
Ctune ™ OK OTMeHa MpUMEHWTE Cnpaeka

Fig. 6.8. Example of changing the style in Quantum GIS.
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Fig. 6.9. Example of changing the style in Quantum GIS.

To apply the color gamut, you need to click on the 'Apply' button. The result for the three unique
values found (that is, for the three regions found) is shown in Figure 6.10. Note: only those regions
are highlighted for which documents with high probabilities for the selected topic were found in

the data. Figure 6.11 shows an example of visualizing a topic by region based on 222546
documents in topic Ne 1..
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Fig. 6.10. Example of visualizing a topic in Quantum GIS in three regions.
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Fig. 6.11. Example of visualizing a topic in Quantum GIS for a set of regions.
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Chapter 7. Analysis of the tonality of texts.

7.1. Introduction.

Tonal analysis (Sentiment analysis) or automated analysis of the emotional coloring of texts (bad
/ good, like / dislike, etc.) can be attributed to the field of computer linguistics, however, the tasks
of its application, basically, lie outside the actual linguistics. They can be divided into two broad
areas: marketing (primarily as an analysis of feedback on goods and services) and sociology /
political science. The latter includes, first, an analysis of the media texts to identify how certain
socially important questions are presented to the audience and, accordingly, what response can be
expected from them to the public. Secondly, this study of the texts of blogs, social networks,
forums and other user content in order to identify public opinion - more precisely, the views of the
Internet-active part of the population. Within the framework of this software, a dictionary-based
approach is implemented. As the initial dictionary, a set of words was used, which was obtained
in the framework of the RGNF project 'Development of a public database and crowdsourcing web
resource for creating sentimental analysis tools'. Application number: 14-04-12031. However, this
software implements a common technology, the connection of any dictionary, which includes
ethnicity, ethnophilism and so on.

7.2. Preparing the vocabulary for sentiment analysis.

Due to the fact that the result of thematic modeling is the matrix of the distribution of the lemmatized words
on the themes, accordingly the sentiment evaluation should be conducted on the basis of the lematized
dictionary. Preparing the dictionary is as follows. The 'Lematization’ tab provides the following option (see
Figure 7.1)

4 Developing sentiment binary dictionary

Inpushle: Lepup Russian | -
L EezUlthle Fun proceszs

Fig. 7.1. Option to prepare a tonal dictionary.
The input file must be a file of the following type:
Words; average rate
alcoholic; -2
apathetic -2
distressing; -2
mediocrity; -2
ruthlessly; -2
mindless; -2
unpunished; -2
ugly; -2

unanswered; -2
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An example of such a dictionary is included in the current version. For the list of words, you must
specify the language (Russian, English) and the encoding type (UTF, Ansi).

4 Developing sentiment binary dictionary

Inputiile: Lapep Russian | -
Ruzzian [UTF)
Ruszian [fnzi)
Englizh [UTF]

0% English [&nsi)
—

Hezultihle:

Fig. 7.2. Option to prepare a tonal dictionary.
The language and encoding options are shown in Fig. 7.2.

The result of preprocessing is a binary file containing words and estimates in a binary format.
Keeping a dictionary in binary form allows you to significantly speed up the calculation of the
tonality of the distribution of words and documents on topics. To convert a dictionary from text to

binary format, you need to click on the button | FumPrecess

7.2. Connecting the dictionary to the topic model.

Calculation of tonal estimates is made for a ready-made thematic solution. The connection option is
located on the 'Gibbs LDA sampling' tab. The connection consists in specifying the path and name of the
dictionary in binary format, see the following figure:

SalnEg afee EATopicMiner_RMF_20155T apickin

7.3. Tonal calculation of the distribution of words by topics.

Calculation of tonal estimates is made for a ready-made thematic solution. This means that either the
thematic modeling should be done, or the project made earlier should be loaded into the program.
Calculation of tonal estimates for the distribution of words by topic is implemented in the window ‘words

with high probability'. In order for this window to appear, you need to click on the button ' .Asa
result, the following window will appear (see Figure 7.3). In this window, the matrix of the distribution of
words by themes is visualized. At the moment, each cell contains the word and the probability of the word

. . . . Sentiment
in the subject. In order to add tonal estimates, you need to click on the button S . As a result,

the tonality calculation starts. However, in the case of an unconnected dictionary, then a warning window
will appear (see below):

0K

If the dictionary is connected, then the calculation process is shown (see below).

Topic Miner
Sentiment analysis in progress...

26%
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' Words with high probability
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Fig. 7.3. Matrix of the distribution of words by topics before calculating the tonality.

As a result of calculation, in each cell, in addition to the probability, there will be an integer that
characterizes the tonality of the word (see Figure 7.4)..
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Fig. 7.4. The word distribution matrix for topics and sentiment analysis.

Attention, the tonality calculation is made for a fixed number of most probabilistic words. The
number of words in each topic for which the calculation is made is determined in the next option:

M UMDETInnWOTd s 0rRe R port:

100

7.3.1. Unload matrix of words - topics with tonal estimates.
The unloading of the matrix of word distributions by themes together with tonal estimates is

Sentiment to Excel..

performed by pressing the button

. The default is 100 words.

(you must specify a file name). As a
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result, all topics are unloaded. The depth of word unloading is determined by the parameters
SDENEEIDaRE and S b0 | Aq 4 resylt of the upload,

a file with the given name appears and contains besides the probabilities, also tonal estimates of
the words.

7.3.2. Prompt of topics.

In real calculations, the number of topics can range from several tens to several hundred. The
search for necessary topics can take a long time. In order to optimize the work of the information
system user, color highlighting of the necessary topics is realized. The highlight of the theme is

Colars. ..

implemented as follows. The user must click on the button . The user specifies the file,
which contains a list of words on which to search for calculated topics. After that, the program
reads the file, and calculates how many words from the list are present in among the top words in
each topic. All numbers are divided into 4 categories, topics with maximum numbers (the
maximum number of words from the list) is colored in red. Topics with minimal numbers are tinted
green. An example of such a hint is shown in Figure 7.5.
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Fig. 7.5. Example of color hint in the word distribution matrix by topics.

As practice has shown, this color differentiation is extremely convenient.

7.4. Tonal calculation of the distribution of documents by topics.
Calculation of tonal estimates for documents is made for a ready-made topic solution. In order to go to the

sentiment calculation of documents you need to click on the button . As a result, the following
window will appear (see Figure 7.6)
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Fig. 7.6. Matrix of the distribution of documents on the themes before calculating the tonality.

Sent analygis

In order to calculate the tonality of documents by topic, you need to click on the button
As a result (if a dictionary is connected), a window will appear (see below), which reflects the
calculation process.

Topic Miner
Sentiment analysis in progress...

10%

As a result of the calculation, in each cell containing the document number, the probability of the
document is added the document evaluation sentiment (see figure 7.7).
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130 0.5317 367: 0L0BS1 143: (L0519 307: 00789 82 0.05681 185: 01583 203: 06822 152 0.0816| 232 0.049272: D.02760) 178 0L0388 13: 0.55385 95: 0.08333 235 0.0SG5 224: 01205 284: 02080 20%: 0.1615 256: 0.0736 80
75 034269 345: 00572 100: (L0582 232: (L0595 5: CL046610/176: 01353 131: (L6531 53; (LO7985 194: 0.0467 146: 0.0268 152: 00340 7: 0.954235 5: 0063559 341: 0.0919 40 009000 292: 0.1382/23%: 01232 263 0.0723 18:
10[106: 03352 128 0.0500 331: 0.0570 202 0.0530 14: 004545 82 010954 220 06539 341: 00744 176: (L0454 68: 002530 218 00321 37. 014453 364: (L0519 345 L0737 134: 00783 339 0.0BB1 8: 0126917 312 0.0892 337
17[208: 0.3346 264 0.0481 33 0.05370 150: 0.0507 79 0.03932 342: 01060 348: 0.6267 11: (L05842 221: (L0398 29: (102482 40: 0L.03000 244: 01175 146: 010483 330: 0L0B0T 326: DLO770 206: 0.0847 137: 01189 23; [LOBB14 276
12| 315 01,3291 278 0.0454 55: 0.04747 79 0.05056 2 0.034091 332 0.0923 182: (L6086 96: 0L06756 342 (L0353 715 (L0245 158 0.0273 344: 0.1010 14: 0.04545 212: 0.0B00 262 00764 265 0.0408 213: 0.1127 257, 0.0625 145
13] 319 0.3038 328 0,043 297: 0,046 111: 0,045 87: 0.03298 107: 0.0903 93 060016 132: 0GOS 67: 0L.03017 187: 00237 368: 00267 169: (L0903 67: 0.03825 141: L0541 327: L0514 96: 0.04054 343: 0.1098 192: 0.0340 157
14]308 0.2675 277 0.0411 86: 0.03757 56: 0.03869 55: (L0315 275: 0.0857 6: 0593251 234 (L0598 40: 0.03000) 167. 0.0223 136 0.0251 152: 0L0GS 155: 0378 15: 0.05188 39 0.04341 | 233: 0.0333 225: 01082 262 0,024 B2
15[128: 0.2642 130: 0.0396 212 0.0333 327: 0.0367 84: (.03132 96: 0.08906 62: 059075 231: 057 190: (.029¢4 292 L0218 63: (L0237 2: 0.0SESTE 152: (L0340 209 (L0504 263: (L0486 212 0.0333 142 0.1026 164: 0.0290 364
16]345 0.2552 146: 0.0376 3 0.032710 161: 0.0317 251: 0.0300 226: 0.0877 108: 05752 95. 0L05527 339 0.0277|56: 0L.02083 159. 0.0235 365: 0L0G7 133: L0338 170: DL04EB 297. 0.0446 86 0.033281 3: 0.098131 157, 0.0275 40
17[121: 01896 163 0.0342 141: 0.0291 312 0.0314 259 0.0257 47: 0.07574 38 0.57149 262: 0.0529 199 (L0255 3 0020833 96: (02272 262: (L0529 &: 0033007 176: (L0454 8: [L040342 56: 0.03273 245: 0.0914 B7: L0Z770 363
< >
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w
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Fig. 7.7. The matrix of document distribution on topics after the calculation of the tonality.

7.4.1. Unloading matrix documents - topics with tonal estimates.
The unloading of the matrix, in this version, is implemented in the form of two functions (two
buttons). The first unloading is realized in the form of uploading texts + probability + sentiment
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Wy Text
of evaluation. In order to get such an unloading you need to click on the button ek | the
appeared window it is necessary to specify a file name. The data will be saved in csv format. The
second upload is implemented as a combination of document IDs + probabilities + evaluation
(M Doc 1D
sentiment. In order to unload the matrix in this form it is necessary to press the button =4 ~FE
. In the window that appears, you must specify a file name. The data will be saved in csv format.

The number of uploaded documents is determined by two parameters: 1. Number of documents
for export (as shown in the figure below):

slisas of Lusl s I

2. Boundary for probability (as shown in the figure below).

5 oundary i orprobality: 0.a01

As a result, only those documents are uploaded (on all topics) that satisfy the above conditions.

7.5. Tonal calculation of the distribution of documents by topics for BigArtms.

Calculation of the tonality of the model, calculated within the BGARTM approach, can be performed as
follows. The model calculated in the BIGARTM option should be saved as a project. Then open this project
on the tab 'Gibbs sampling'. Next, calculate the tonality as described in the above. This approach is due to
the fact that the data format calculated by the BigArtm and Gibbs sampling models are identical.

I'masa 8. Time trends in topic models.

In the version of 2017, the possibility of plotting time trends is realized. The possibility of
building is realized on the basis of two things. First, documents must have timestamps. Secondly,
it is possible to build time charts as a basis for labels for sorted documents in a given topic, and in
multimodal thematic models, where an additional matrix for the distribution of dates by themes.

8.1. Unification of time dates.

Due to the fact that in the collections of documents can meet different formats for presenting dates,
the module 'view tmlda’ implements the option of unifying dates. To start the unification process,
open the 'View of tmlda’ tab, load the data containing the timestamps (see Figure 8.1).

Next, you need to open the 'Data / Time repear’ option (see figure 8.2), specify the field number
that contains the timestamps. In this example, this field is Ne 2. Then you need to click on the 'Save
as TMLDA' button and specify the name of the new file..
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v~ TopicMiner Sentiment analysis ver. 96 (84 bit) LINIS laboratory, HSE had - =
Lematization (Fussian language] | Wiew of TMLDA file | Gibbs LDA sampling | Big&RTH | Kullback-Leibler Distance, Jaccard index
N OU b atrix data [TAB]  batrix data [csv)
& e e ©
Original document Lematized document Author Field 1 Field 2 < Dicts for BigaR T |

[0cTe NMcan(a)He Bepo,yTo LEHE! rOCTh MMCATE BEPWTE LEHa KOraa 718206380 |Mockoscka [2015-01-22

ROM0LA HWGWAE OMYCTATCA,OHW Cete HWGYE ONYCKETBCA CAENATE Aobnacte  (06:10:00 SElechicld names il mari):
CAENENM pai 3 Ham...[paeuaeHD NPABMNLHO AENSTE BEERHTE

NEe MWpaHen, QoBWEaoWKe MPeUMo. | MHpaHeA A0OWEATE FpeuMA esponeey, | 9E3263342 |Mockea 20150714 F?Ehj 1 -]
EEPONELE! NPOTHE TAKOM NOAMTHEM, | MPOTHE NOAMTHE HYKHEIN MREYSCKHE 000000 Field 2

FLOrY HYKEH MpEYeckMil Tpyn? PHUTaTE | TRYN YT aTE AanbWECEEPHYTEMEPKENE Field 2

BMEPMKAHLEL NOCAE METEOPMTE, QUEHD | SMEDMK.AHEL NOCAE METE0PMT 7E74E5969 |Kypranckan 20150212 Field 4

HAMEMMEE, MTO NONTH B Ka#noi YIHEAATECA NOYECTE Ka#AaA PYCckan 0fnacTE 04:01:46 Field 5

DYCCKOM MALIKHE CTOWT MALUWH CTOWTE BWLE0pErMCTRaTOp Field &

[id35525685 OruTpui], HaosoCE TEl | AMUTPMIA HALEATECA NONYYETE CEOE 928747104 | Caner-Nere |[2015-06-08 Field 7

MOAYYHWE CBOE W TE KTO TEAA BEICPAN | BEICPAN POMAEHME KOSEN KOraa Seme piypr 184046 Field &

FOME 38 POKAEHWA TaKOr0 ko3na] WHKEPHA TOYHO TAKHE HALWKH Field 9

H MEHA BCTE A0MA AECATOK AWML W A GBTE AECATKA ARLO C4EEHE MOGHTE T1E129928 | Neprcrws |[2015-01-21 Field 10

DYEEHE MG WA COBATE B POT COGAKE | COBATE COOAKA NOTOMY 333333 04HHE kpait 07 40:04 Field 11 -]
NOTOMY YTO Y M BHA BE HET 838333 Y | XGPOWME 0PYr NadrHWM Crameiika

CTpoMTENECTED AomMa. Doemam 1 CTPOMTENECTED 08EMEMN NPHMETS 865091594 | Cankr-Nere [2015-04-17 olamnithiD aterlame:
TPMMETEI KAGARAMHCKMA HEPOLOE FK.aBSPAMHCKMI HAPOM, CTPOWTENECTED piypr 000000

doTpovTenECTED tkpzs blog stroitels None "
[id231058095M prHa). HACMOTPENCA | MPMH HACMOTPETECA KaHAN POCCHA 70509083 |Hosocutup |[2015-02-19

kaHana poccHA 24 W BoSHEHABMLEN BOSHEHABMLETE POCCHACKMIA CHaYana cran 21:51:03

BCE POCCHACKOE. CHAYANE KPUTHEOBAN | KPMTHKOBSTE H3MWLHMA 0fNacTs

"'¥.ak rosopar cepten Mel ¢ pycckurM | rOBOpMTE CEpS PYCCKAA HApoL 791800239 |KpacHoapo |[2015-03-05

O0HH HapOQ, NPAEHTENBCTED - APYrof | NPaEWTENECTED APYroi HAPOM BHLED kM kpai  ([00:45:20

Hapog.." Buaeo Ha 3 MUHYTEM NOUEMY | MUHYTES NOYSRY YKPEMHA MOMHO

<

Status: file is loaded

File name: 24tr_etnicity3.tmlda

Fig. 8.1. Example collection with dates

'-f TopicMiner Sentiment analysis ver. 96 (64 bit) LINIS laboratory, HSE

Lematization (Russian language) | View of TMLDA file | Gibbs LDA sampling | BigdRTM | Kulback-Leibler Distance, Jaccard index

Y OU b atrix data [TAB]  Matrix data [cav]
Y em Em O

Save dictionary...

Original document Lematized document Author Field 1 Field 2 < Datedime repair | Dicts for Bi 1) )
[ocTe MMcanalHe Bepro,yTo WeHE! rOCTE MMCETE BEPKTE LEHA KOTda 718206380 |Mocroscka | 2015-01-22
ROMLA HUGY0E ONYCTATCA,OHM Cete HUYlb OMYCKETECA CAENETE AobnacTte | 06:10:00 GolUmnisithiDateIime:
CAENANW paf a Ham...[paeueHo NPAEHEHD NENSTE EERHTE
Nee npaHeM, gotkeaowmre MpeuMio. | NHMpaHbA AotHEaTE rpeuMA esponeey, | 963263342 |Mocksa 2015-07-14 Field 2 T
EBPONEFiLE! NPOTHE TAKOMH NOAMTHEM, | MPOTHE NOHTHE HY#HEI FPEYSCMI 00:00:00
F.OMY HYs#EH FPEYeckHil TRYN P ?HMTaTE | TPYN YHTaTE 4anbWEcEEPHYTEMEPKENE
BIEPHKSHLLEL, NOCAES METEOPMTA, O4EHE | SMEPHESHEL, NOCNE METEOPMT TEV4E5969 |Kypramckan 2015-02-12
YAMEMAMCE, YTO NOYTH B KaknoH YIHENATECA NOYECTE KaKLAA PYCokan ofinacte 04:01:48
DYCCKOM MALLMHE CTOWT MALMH CTOWTE BWIE0PErHCTPATOR
[id355 25655 Arumpui], HAneoce Thl | AMWTPWI HAAEATECA NONYYSTE CEOE 928747104 | Caner-Nere | 2015-06-08 S TMLDA
MOAYHMILE CEOE W TE KTO TESA BRICPan | BEICPAN POKAEHWE KOSEN KOrda Semb phypr 18:40:45 EREER
FOME 33 POHOEHWA TAKOMD Kosna]) WHKEPHA TOYHO TaKAE HAUMKK
H MEHA BCTE A0Ma AECATOK AWL W A GBI AECATES ARLO D4EEHE NGHTE T16129928 | Neprackwin | 2015-01-21
D4eeHE NG MK COBETE & pOT COfake | COBATh Cofaka NoTory 453583 oHkHb kpai 07:40:04
NOTOMY 4TO Y M BHA B2 HET 38583 Y | XEPOLWMWE APYr NaPEKHUH Camelika
CTpOMTENECTED Aoma. OfbMan W CTPOMTENECTED OObMal NpUMETa 865091534 | Cankr-Mere | 2015-04-17
MPMMETE KaGapaMHCK MY HAPOA0E F.a0aRAHHCKMA HApOL CTRPOMTENECTED piypr 00:00:00
ACcTpoMTENECTED tkpss blog stroitels
[id231058098MpuHal. HacHOTPENCA | MPMH HACRMOTPETECA KaHaN pOCoMA 770509083 |Hosoocutup | 2015-02-19
kaHana pocouA 24 W BOSHEHABMLEN BOSHEHAEMAETE POCCHACKHI CHa4Yana cran 21:51:03
BCE POCCHACKDE. CHE4aNa KOMTHKOBAN | KDUTHKOBSTE HEWILHMIA 0fNacTs
"'¥.ak ropopAT ceptiel Mel ¢ pycckMMM | rOBOpUTE CEpd pYcckan Hapog 791800299 |Kpachoapc | 2015-03-05

OMH HAPOM, MPABWTENEETED - APYroi
Hapog.." Buoeo Ha 3 MUHYTEM: novety

<

NPEEMTENBCTED APYroA HAPOL BMAE0
FUHYTEA NOYEMY YKPAUHE MOKHO

KM Epal | 00:43:20

Status: file is loaded File name: 24tr_etnicity3.tmlda

Fig. 8.2. Example of 'Data / Time repair' option.

After that, the process of unifying the temporary data will start, and the results will be written as a
new tmlda file. To make sure that all timestamps are unified enough to load a new file.

Next, you need to create a special tmlda file and a dictionary for multimodal thematic modeling.
To create such files, go to the 'Dics for BigARTM' option (see figure 8.2.1). Next, you need to
specify the fields by which additional matrices will be built when calculating the multimodal
models.
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l‘f TopicMiner Sentiment analysis ver. 96 (84 bit) LINIS laboratory, H5E

Lematization [Fussian language)  Miew of TMLDA file | Gibbs LDA sampling | BigsFRTH | Kulback-Leibler Distance, Jaceard index

‘i\J =1 OU‘ tdatriz data [TAB]  Mabix data [osy) J

Original document

1783701 73Mia). Ho y Bac e Gpea,
nucaH. K.akurau pycckurad? Boodwe
Tar FpYSHHEl BOEBANK C AGKaZarM.

117252110 ner]. cyllecTEYD W He
MMKOPOCE A, NOCHOTRM Mal Fopog, y
= ceoit HE pycckui azek. , koTopei

A MPWMERE NPHEEAY N0 AATar
HIMEELIE MOMEHTEI
U3MHO-A6%a5K 00 BOMHHE &

22518477Poraan], He Seino bl
CoMM HE Geino Ol Hrpaute. He
10 Gkl POCCUM rpYSHHE! OBl KASHAM

WTENEHWLE - BoBouka, Y Teda
AMYHOE COMMHEHMWE, HO BOE-TaKM A
CTaBKNa Tete 4 5a TAETONOMWIO B

PYCCHAR vocTopryeckorm ToHEM
HE MbLA NOPa YHE 3HATE
EEAHKHY, Y10 MNopycouwa cTana

K coofwaet PoccTar, no
NyecTey GespatioTHe: MpkyTcran
NACTE AAAHPYET CREAM PEMMOHOE

144043078 nekcaHap], ewe Okl Gkl
MPOTHE]| B Hawem ropoge|] oxyen
caku coscem]] ETo kak & Monaose

<

Lematized document

GpEa HAMMCATE PYCCKaR BO0GLLE Tar
FPY3HH BOSEATE S0X35 WCTORHYECKHA
KT CTATEA MOKET BB NPAEAHERI

OMEM CYWECTEOBATE BENMKDPOCS
NOCMOTPETE FOPO PYCCKMHE ASBIK
HHKOM3E CMOYE POSYMETE

MPHMER NPHEDLHTE KARMEEOH MOMEHT
rpY3qHO a6Raska BokiHa
¥POHONOMMYECKME NOPALOK,

pOrEH BBIAD POCCMA GEING YKPAWHS
GEIN0 POCCHA MPYSHH Ka3HUTE atnas
GEIN0 POCCHA YEYHA areCTaH YpoBEHE

YHUTENBHMLA BOBOYKE OTAHYHEIA
COMMHEHME BCE-TAak NOCTAENATE
TEETONOMMA NPEANOHKEHHE

MOPYCCHAB MCTOPHYECKMEA TOHYTE
06raH NOpa Y 3HATE CAEAHMH
MOPYCEHA CTAHOBMTECA MEPMaHKA

CooBLATE POCCTAT KOAMYECTED
Ge3patoTHAA MPKYTCEME 0GNacTE
AMAMPOBATE CREAM PEMHOH CHEMPCH WG

AMEKCAHLP EIWE BETE NPOTHE rOpog,
OXYEEATE PYCAK, COBCEN MOMLOES
Genbl, PYCCKMIA ropog, GenbL PYCCKHE

Author

716693232

B27163733

EEOIE475E

5943433

043471

742373825

837663729

Field 1

K.oru

Hatapoeck
Wi Epai

larenscra
A ofnacTe

Ceepnnoec
kaa
ofnacTe

INMenHrpan
Ckan
ofnacTe

TeiBa

Field 2

21.m.2Mm5

13102014

05122014

27.02.2014

29.06.20%5

04.02.2015

Bonrorpanc| 30.03.2015

rkan
ofnacTe

Status: file is loaded

File names: 24tr_etnicity3_time.tmlida

Dicts for BigdRTM |

Selectiheldinames)maxia):

w| Field 1 -
| Field 2

Field 3

Field 4

Field 5

Field 6

Field 7

Field 8

Field 9

Field 10

Field 11 -

Colomnsithily Stedlime:
Field 2 -

Save dictionary. ..

Fig. 8.2.1. An example of creating a dictionary with metadata for BigARTM.

Attention, the process of creating a dictionary can take a long time.

8.2. Construction of time trends in models based on multimodal thematic modeling.

Constructing a trend based on the distribution of documents by topic

The construction of time trends for models on multimodal TM is possible only for sorted matrices
of document distribution by topic. In order to build such a trend, you need either make a thematic
calculation or upload the calculations already made. As a result, you need to open the distribution

matrix of sorted documents (button

Figure 8.3).

) on the 'BigARTM' tab. The result is a matrix (see
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4 Documents with high probability

1 2 | 3 | &+ | s | s | 7 | 8 | 98 | w [ o | 12 | w3 | 1w | 15 | 1 | 17 18 |19~

4002 0,933 6330: 0,987 6085 0.953 24895 0.93 7236: 0,933 5330: 0.933 20183 0.96 16386: 0.83 20910: 0.93 23930: 0.93 3453 0.906 23741: 0.98 24844: 0.90 24111: 0.98 5025 0.977 18717: 0.96 12515: 0.93 111

10911: 0.91/5303: 0,939 1910: 0.844 4735: 0.958 331: 0.3353 1310%: 0.93 5336: 0,939 £31: 0.9638 774: 0.8841 20648: 0.99 6742 0.929 164: 0.8489 24412 0.89 18785: 0.89 1930%: 0.98 1632%: 0.94 18877 0.95 1233 0.939 212

12435 0.75/15007: 0,87/ 17314 0.79 7103 0.958 8754 0.995 10296 0.95 6029: 0.994 4029 0.920 7336 0.850 17632 0.99 920: 0.9296 16742 0.83 2032 0.870 21679 0.89 277: 0.9827 17120: 0.93 15150: 0.94 7728 0.999 156

B390: 0,745 6357 0.823 7742: 0,777 13658 0.95 10333 0.93 11001: 0.96 6188: 0.930 4227 0.916 10105 0.85 19633 0.93 20915 0.81 12441: 0.83 2027 0.841 7043 0.838 11893 0.96 12600: 0.93 22885 0.91 14188: 0.93 176

3283 070712572 0.70 24243 0.75 23849: 0.95 1839%: 0.99 16121: 0.96 6247. 0,969 2448 0.307 15784: 0.77 13945: 0.99 12065: 0.80 4477. 0.736 B880: 0.828 331%: 0.862 9656: 0.968 13924: 0.93 17934: 0.89 12781: 0.99 217

AB06: 070612527 068 24425 074 23664: 0.95 18978 0.93 11020: 0.9 10608 0.95 19126: 0.83 21466: 0.74 18183 0.93 4828 0.804 3524: 0,730 7367 0.824 20458 0.86 18885 0.95 23770: 0.92 20291: 0.86 14306 0.93 240

1

2

3

4

5| 2006: 0.726 13310: 0.72 19400: 0.77 11306: .95 1837. 0.934 10851: .96 6048: 0.973 22361: 0.91 5064: 0.823 21215: 0.99 12864: .80 1942: 0.823 17535: .83 8321: 0.877 24337. .95 12079: 0.93 24178: 0.91 504 0.9333 143
3

7

8

13082- 063 7227 067212958 0,74 24214: 0.95 3367 0.988 10366 0.9 3343 0,962 3770: 0.884 2560 0.706 19723 0.9 5475 0.803 13111: 076 21380: 0.82 230145 0.83 23785 0.94 2260 0.926 8333 0.856 13874: 0.93 136

9| 24433 0.69 16199 0.66 552 0.7430 13034: 0.34 16203 0.38 10571: 0.36 6104: 0.948 4352 0.872 13789 0.70 17555: .33 3446: 0.803 11727. 0.76 106 0.8183 9383 0.827 4535 0.931 3251: 0.916 8424: 0.852 22211: 0.59 161

10{16485: 068 9108 0.655 14620: 0.73 6370: 0.946 8432: 0.988 10156: 0.96 5845 0.948 686 0.8724 6696: 0.705 20715 0.93 24923 0.80 8327 0,752 22898 0.81 8341: 0.813 10060: 0.92 7101: 0.912 15783 0.83 17708 0.93 321

11(23431: 068 14794: 065 22414: 0,73 7874: 0.944 2178: 0.987 478 0.9592 6053 0.947 5281: 0.863 6168: 0.634 20553 0.93 15011: 0.76 17768 0.74 1622: 0,730 21087 0.81 11412 0.91 17870: 0.90 1552 0.838 6724: 0.998 238

12| 16303: 0.65 9023: 0.644 16444: 0.72 24175: 0.94 5244: 0,381 19201: 0.95 23324: 0.34 11347: 0.86 7543 0.662 1792%: 0,99 4435 0.767 2813 0.724 11671: 0.75 24153 0.81 5067: 0.917 1328 0.900 16056: 0.82 21976: 0.99 185

13[18131: 063 16648 06111173 0.72/12321: 0.91) 23955 0.97 17694: 0.91 13068 0.94 1892 0.858 20503 064 17370: 0.93 21343 076 19982: 0.72 11603 0.74 12488 0.81 23153 0.91 9587 0.885 1722: 0.814 10103 0.93 553

14(18503: 062 21103 060 4393 0.72111542: 0.83 5703 0.976 12080: 0.88 2795 0.941 3596: 0.845 17910: 063 20253 0.93 17968 0.74 11422: 0,72 12402: 0.74 14644: 0.80 17541: 0.91 10790: 0.88 8353 0.812 17311: 0.93 515

15|3692: 0.623 3324: 0.603 4115: 0.704 4321: 0.856 17125: 0.97 12083: 0.88 1067%: 0.93 716: 0.8415 20691: 0.62 18352 0.99 10807: 0.73 20453 0.71 9244: 0.741 13070: 0.80 15590: 0.90 13484: 0.88 838%: 0.810 52 0.53101 130

16[10897: 0.62 23641: 0.59 1772 0.701 19515: 0.85 18844: 0.97 4122 0.875 1593 0,933 713 0.8415 6329 0.614 20447 097 11286: 0.71 4464: 0,707 24221: 0.73 118 0.8024 12416: 0.90 3239 0.883 1333 0.806 7621: 0.389 143

<

>

(No original text available]

W

Fig. 8.3. An example of constructing time trends in the distribution matrix of documents by

Teut Wt Hiumberortocuments!

Eoundaryiforiprobability- g 1)

o Doe D
X3 ok Sentandlyis Graphicss TR

prob D list

topics.

17(1808: 0.604/14726: 0,53 7560: 0.700 4261: 0.851 22327 0.96 20821: 0.87 8215 0.923 11895 0.83 7347 0.598 18330: 0.97 20308 063 13185 063 5482: 0,737 24233 0.73 10446: 0.83 20950: 0.88 23841: 0.73 15415 0.98 107 .,

In this window there is a button 'Graphics'. When you click this button, the chart window appeatrs.

Fig. 8.4. An example of constructing time trends in the distribution matrix of documents by

-
¢

1 2 | 3 | 4 | s | s | 7 | & | 9 | o | m [ 2 | 3 | 4 | 15 | 18 | a7 | 18 [~
1 23787 0162 5771: 0,824 6371 0.753 18331: D31 2146: 0837 22346, 0,52 16121 0.96 4373 0622 15917, 0.90 5303, 0.966 3428 0.712 24052 0.78 11001 0.33 20910 037 21375 0.39 5243 0,841 18480 0.80 102
2|20211: 0.99 24220 082 559 0.821 17523 0,68 17703; 087 9987: 0,679 16701: 0,62 21720 0,93 9381: 0.557 295; 05354 206452 0,71 567 0,708 12435: 0,73 10896: 0,97 20848 0,97 20050; 0,98 3616 0.941 18556: .79 781
3|22281: 0.99 19013 0.82 5694 0,820 17634 .64 5567; 0,860 12917; .57 8489; 0,523 24054 0,93 14562 0.47 5465 0,513 9120; 0.652 1140 0,698 8424 0732 11020: 0.9 19633 0,97 17867, 0.95 304: 0.9412 19080; 0.79 212
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In this window, you first need to specify the topic number, the number of documents whose tags
will be used to plot the graph and the aggregation period (see Figure 8.4). In order to update the
contents of the graph, you need to click on the 'update graph' button. An example of such a graph
on the topic Ne 11 is shown in Fig. 8.5
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Fig. 8.5. An example of constructing time trends by weeks.

Distribution of time labels by topic.

In multimodal calculations, the field with timestamps can be used directly in the calculation. The
result of the calculation is an additional matrix of time-stamp distribution by topic. For example,
consider the '24tr_etnicity3_time_bigartm.tmlda’ dataset. This data set is part of the information
system. In this dataset, the timestamps are in field # 2, respectively, the additional matrix also has

the name 'field2'. To open the date distribution matrix by topic, select the button I . An
example of selecting a matrix is shown in Figure 8.6.

43 TopicMiner Sentiment analysis ver. 96 (64 bit) LINIS laboratory, HSE =
Lematization (Russian lsnguage | View of TMLDA fil | Gibbs LD sampling | BigRTM | Kulback-Leibler Distance, Jacoard index

Gl-0O T H-QQF-8 0@
Field 1
ity 100 Szt 10
Field 2
Sifa) il | E:\Topickliner_RNF_201 7 test_stnicity_3hadd dict_t

NUMbENOIIODICS NN

Multple topics simulalior:

HUmbETIo I oCUmMEN= el - oSN U b EIOERVGTd Sintdocumentss 74126 Egdaiiisy 200 Bapits e 10
Ratio

teration

Status: Calculation completed (0:11:35) File name: 24tr_etnicity3_time_bigartm.tmida 0%

Fig. 8.6. Example of opening a matrix of time-stamp distribution by topics.

As a result, we get this matrix (see Figure 8.7).
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' Words with high probability - Field 2 - B X

1 2 3 4 5 | 3 | 7 | g ~
1 26022015 0066136 02022015 0.058923 10022015 0207571 21.04.2015 0195884 05.00.2015 0.051894 | 20022015 0.243919 |04.05.2015; 0105129
2[18032015 0120320 26.01.2015 0.065610 13042015 0.047438 23032015 0183897  0B.032004 0.057535 18112014 0.047293 |08.06.2015 0.062657 | 20.05.2015: 0.056847
33004205 003058 17.022015 0055930 05042015 0040010 09042015 0107579 15032004 0.044147 02002015 0.045747 | 19.06.2014 0LOG1073 | 26.08.2015; 0.052674
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11(29.01.2015: 0.021088 14.04.2015 0.078010  28.04.2015 0026314 16.09.2014: 0.013833  13.08.2014 0.020413 27.06.2074: 0.016110  1310.2014: 0.011048 | 22.06.2015: 0.018732
12(31.03.2014: 0.019021 21.01.2014: 0.017488 12032015 0025972 06032015 0012233 28032015 0.017009 21.02.2016: 0.016972 | 21.02.2015: 0.010853 | 04.10.2014: 0.007003
13[13.06.2014: 0.016174 26032015 0.017262  08.02201% 0023613 28032015 0011885  21.022015 0.016258 27.03.2015: 0.016811 16.07.2014: 0.010743 | 06.06.2015: 0.016246
14(23.04.2015: 0.014222 07.04.2015 0.016815  30.01.201%5 0023485 22072015 0011733 07122014 0.015662 03.04.2015: 0.0168541 | 21.07.2014: 0.010450 | 10.02.2014: 0.015268
16(03.06.2014: 0.013571 (03.04.2015 0.016511  10.04.201%: 0.020681 23.04.2015 0.011669  14.04.2015 0.014318 23.08.2014: 0.014315  11.01.2014: 0.010236 | 24.11.2014: 0.014775
16(03.05.2014: 0.012667 20032015 0.016400 14.03.2015 0020147 05.022015 0011423 11.07.2015 0.074035 26.04.20165: 0.013891 | 22.07.2014: 0.009833 | 10.08.2014: 0.013360
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20(06.02.201%5: 0.011335 13.03.2015 0.074038  09.02201%: 0018046 16.05.2014: 0.009320  16.02.2015 0.070435 02.03.2015: 0.012580 | 17.08.201% 0.008877 | 20.12.2014: 0.010586
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Graphics.. Serntiment Sentiment to Excel.. H UMb ETIOE A OTd SIFONIERPOTE B oundaryifonprobability ] Colars...

Fig. 8.7. Example of a matrix of time-stamp distribution by topics.
Each cell in this matrix contains the date and probability of the date in the corresponding topic.

In order to construct a timeline, you need to click on the 'graphics' button and in the window that
appears, you need to specify the topic number, the number of documents whose tags will be used
to plot the graph and the aggregation period. An example of plotting the graph is shown in Figure
8.8.
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Fig. 8.8. Example of a matrix of time-stamp distribution by topics.
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8.3. The construction of time trends in models based on Gibbs sampling.
Models based on the Gibbs sampling frame allow you to build a time trend only for the document

distribution matrix for topics. To do this, press the button " on the tab 'Gibbs LDA sampling'.
In the window that appears, press the 'Graphics' button. Next, in the new window, specify the
following parameters: 1. The topic number (for which you want to build a trend). 2. The number
of documents that will be used to create the trend. 3. Aggregation period (week, month ..). 4. The
number of the field that contains the date of the particular document. After setting the parameters,
you need to click on the 'update graph' button. An example of such a graph is shown in Figure 8.9.
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Fig. 8.8. Example of a time trend for Gibbs sampling.
Conclusion.

All questions on the application of the monitoring system TopicMiner' and "Web TopicMiner’,
please send to the laboratory of Internet research, to Koltsov SN (skoltsov@hse.ru)
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