Internet Studies Lab, Department of Applied
Mathematics and Business Informatics

TOPIC MODELING IN
ORANGE

AHanu3 6a3 gaHHbIX B Ny6nnYHOM ynpasneHnm
Konbuos C.H.

Saint Petersburg, 15.10.2018




. . , , , 2@ INTERNET
Internet Studies Lab, Department of Applied Mathematics and Business Informatics @D stupies Las

BBeaeHue B HCTOPHUIO BO3HUKHOBeHHs1 10pIC modeling

Temaruueckoe MoAETMPOBAaHHE — 3TO OJHO M3 COBPEMCHHBIX HAIPaBICHUI CTaTUCTHYECKOIO
aHajau3a TEKCTOB (M HE TOJIbKO), aKTUBHO pa3BuBaromeecs ¢ koHna 90-x romos. BeposrHocTHas
TeMaThdeckas wMojenb (probabilistic topic model) xommekmuyu TEKCTOBBIX JOKYMCHTOB
IpeAnoaaracT, YTo JJOKYMEHTHI U CJIOBAa B KOJUICKIIUA MOJKHO IPEICTAaBUTh B BUAC KOMOMHAIIMH
pacnpeIeICHUN 110 TEMaM.

B ORANGE peanuzoBaHbl Tpy MOJICIIH:
1. JlarenTHO-ceMmanTHueckuii ananus (Latent Semantic Analysis)

2. LDA (xmaccuaeckuii BapuaHT)
3. Hierarchical Dirichlet proces
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Latent Semantic Analysis
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U_ - X :document-component-matrix

(used to compare similarity of documents)
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NlaTeHTHO-CeMaHTU4YeCKUn aHanum3
(Latent Semantic Analysis)
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Topic Modelling

(@) Latent Semantic Indexing
Options

Topic Topic keywords

geeklim WHTEPHETOM POCOMM MHTEDHETE DOCCMAH post MHGQOPMAEUMKD WMHTEDHET NONErakT NonoBWMHE

Mumber of topics: E . B} )
10 h CWV 2, EMMNTA, EEPEACKOND, MYHYMH, KANEHA3PA, Pel, camoe, oTc4éTe, floombi, MMenHo

() Latent Dirichlet Allocation kpan, dvkomsomolsk, selam, news, ekskursii, kraya, virtualnykh, proshel, amur, konkur

(Y Ehexemehied Daihiet Proces= nuTEkl, gpolitika, litva, polshi, prirasti, schyot, xochet, evropa, TeppuTopuia, yTepaHHEIX

sonor, dafim, dwnem, film, noMoTpeTs, KoMy, cabamu, 3Nb3kbl, YENOBEKYINETHTE, 3YPO

freedom, ssia, vodka, msk, nemtsyi, pryamoy, skiy, efir, yanvarya, Hemeuxan

= h tn o a pa

livejourn, deagosto, benopycoBu, TpHEAMHCTEE, B3rNALS, YKPAWHOKMA, TENEBED YILWWA, DYCOKOrD, NPUAEDHMEANCA, BENMKOPOCOE
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JlaTteHTHOE pa3mMmeweHune Oupuxne (LDA)

Corpus Algorithm Results
Documents D V Topic, | Topic, |...| Topicg
4 Y — food 0.09 0.07 ... 0.02

d, d, health | 0.10 [0.05 [...] 0.0
p— SO GMO 0.04 0.01 .| 0.20
safety 0.03 0.03 ...] 0.05
v - - farmer | 0.01 0.10 .1 0.07
d4 d§
A | =)| LDA
l ore.m 1ps]umf(;;)l
s— ore 1psum saicty lore . . .
dn GMO ipsum safe lore D Topic, | Topic, | Topicy
........ rganic ipsum food
— /?egulation lore ipsum d, 0.10 0.04 o] 0.02
health lore genetically dz 0.05 0.03 .| 0.02
//'pesticides ipsum dy 0.02 0.03 ...| 0.09
Terms M)d.i Soxtsu111er lore ipsum d,; 0.07 0.05 1 0.01
farmer lore
dp 0.08 001 |...]0.10
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Pe3ynbTaT: pacnpegeneHue crnoB Mo Temam

'« Words with high probability
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10
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12
13
14
15
16
17
18
13
20
21
22
23
24
25

wonan: 0014347
MpUHIAraaTE: 1,013603
ap: 0,007635

photo: 0,007E35
uram; 0006736

rog; 0,0065957

Tel 0,005113
ezt 0004273
rpynna; 0,003440
apr: 0,003440
aedie: 0,003440
Snafk9: 0,003440
cToyn; 0,003440
appura; 0002440
qned: 0,003440

q: 0002601

tip: 0,00260

Hauwa: 0002601
anv: 0002601
eknrouaTe: 0002607
rsararaen; 0002601
= 0002600

cefac: 000260
kopaH; 0002601
gepuTe: 000260

2

3

4

5

E

7

ofpazosaHue; 0003430
BeicTurneHMe: 0,003430
yepT: 0002323

=axear: 0002323
sanoeatecs: 0002323
agectatunmzagua; 0002323
nigkarnikory: 0002323

PUIHonorkyeck [t 0.002323

pogmH; 0002323
paszexeaTecA; 0002323
nycTe: 00023523
EpeteHMTE: 1002323
yro: 0002323
nekcHueckui 00001217
pacaselt 0001217
Barnan: 0001217
ancwHgop: 0L.0071 217
ware: 0001217

karan: 00071217
soaMakaneHer: 0001217
koHTpakT: 0001217
gemoHcTpadTea: 0,0071217
HecTatuieHe: 0001217
Gecrnnogume; 0001217
sanena: 0001217

coumaneHes: 0006747
ru; 0004531

rudeneHer: 0002321
Benaq 0002321
ofazarenscTeo: 0002321
gaw: 0002321

cyacTme: 0,002321
SeccreicneHHel: 0002321
ofara: 00071216
aupekTrea 0001216
npuandxaTeca; 0001216
NPMENEKaTeneHe; 000727
HeyqoaHo: 00071216
sauennare: 0O 216
riarrdorpardny; 0001216
neHTa: 0001216
nanyactpoe: 0001216
aarda: 0001216

gaaran; 0,001 216

julie: 0.001216

sunee: 0,001216

Garop: 000216
deccpoyHel 0001216
sepHo: 0001216
HeBuWHHEN: 0001216

cpororpadgua; 0018203
coenare: 0,003500
coTarpadg: 0008775
ata: 0007325

nape; 0006533
HauMoHaneHBE: 0005874
sanosegHu9r: 0005143
appuea: 0.0057149
pacckaseiEare: 0004424
oTaekate: 0003635
booHEI: 0, 003633

WHOMEA 0003633

Tyre: 0003633

cosa; 0,002973

pak: 0002973

hational: 0,002373

peice; 0002373

Faneiw: 0002373
nodepesxee; 1,002973
pog; 0002973

rmdua; 0002373

park: 0002973
=aneyarnesate: 0,002373
cepeHreTw; 0002973
nog: 0002973

WzEecTHEE: 1,007305
rp: 0.00B27E
nperada; 0,005247
kaHguaaT: 0005247
HoBenegckMi: 0,005247
cnucok: 0,004213
BkoMaTe: 0,004213
cTonmua: 0,0037190
HoruHaHToE: 0.0037190
noHr: 0003130

aucT: 0,0031430

3 HHKH 0002161
dpanmd: 0002161
towit: 0002761
ckpeEaTe: 0002161
pycckuE: 0002761
THroweHko: 0002161
Eeaukmi 0,002767
orrevate; 0002161
ero: 0002161

cede: 0002161
nageqye: 0002161
noreweHye: 0002161
koraWTeT: 0,002161
Gyna; 0002161

enacTe: 0013343
poccuna; 0018302
nyriH; 0,01157
onnosyumWa 0011571
cwa: 00171042

cTpana: 0,009477
agetokpart9a; 0007308
nog; 0007383
pesomoums; 1,0072383
gofna: 0007333
ronocoeats: 0,006853
npoTwe: 0,006353
atan: 0,006853

EMaeo: 0008335
Hapoa, 0005812
opaHxesed: 0005372
ofwecteo: 0005872
yero: 0004247

nosei: 0004241
raHUnYnAnMa; 0,00371 7
cHatinep: 0003717
WHTepHeT: 0003717
rpasgaHcEMi; 0.003717
BeiGop:; 0003717
WHTepec: 00037194

renEsnr: 0007718
anropure; 0002370
nec: 0,003370
kopone: 0002283
nukHHE: 0002283

kakai-ndao; 0002283

cnoeo; 0002283
oTakxare: 0002283

Heckoneko; 0002283

kHura: 0002283
Havano: 0002283
chokoiHo; 0.002283

cetdeliHel: 0.002283
eepHUTECA; 0002283
ronogHed 0002283

Ha: 0,002283

kpoeaeeit: 0,002233

po: 0,002283
rael; 0002233

MsHa4aneHo: 00071196

abbyy: 0,001136
comas: 0001136

gononHare: 0.001196
rarrakypra; 00071196
cpalldcT ok 000171396

Ha: 0033638
reuters: 0026063
riogene: 0024453
or: 0,018355
nokas: 0017135
konnekuma 00746
ynacte: 1011647
WHEaMMa 0011037
roga; 00710427

B 0.003313
pespane; 0.009818
NoAMWERCKME; 0,008
Heaena: 00038318
na-nac: 0002533
poTorpag9a: 0,007
Sonuewa; 0007378
g0 0,00E7ES
eperaa; 0006763
david: 0,0067ES
noguyr: 0,006155
mercado: 0,006153
nyTe: 0004939
TEOpeHMe: [,00493%
HatdpacklBaTeoH: 1.1

nageHue: 0004330 w
>

Kaxnas kojgoHKa 3T0 pacapeaeneHue cjioB. COOTBETCTBEHHO IIPOCMATPHBas 3TH KOJIOHKU MOKHO BbIOpATh
HY>KHBI TEMBI JJ151 aHAJIU3A.
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Pe3synbTaT: pacnpeneneHme AOKYMEHTOB NO TeMaMm

>

K&)KI[&}I KOJIOHKA 3TO pacCIipCaACIICHUC JOKYMCHTOB. CoOOTBETCTBEHHO IMpocMaTpuBas 5THU KOJIOHKH MO?KHO

BBIOpATh HYKHBI TEMBbI JJIs1 aHAIU3a

‘v Documents with high probability ° - B X

1 2|3 4 5 I 8 | 9 10 1 12 13 14 A
:W&t 0145154 34 010B557  67.0B9E774 310452247 7E:0435268 270296979 150906034 7:0391587 G0 OSEIEF0 450140244 @1 0077778 340139344 4 0,350147
2|68: 0064103 470042763 63 0080508  23:0145320 | 71:0087209 970323529 34 0080164 21:0748333 60339714  BB:0218333 950083529 B4 00ES231 3% 0054245 34 0057377
3|67.0054124  B1:0033333 460060345 370077320 | 41:0069588 52:07306250 56 0.0B7963 86:0100000 50325306 20206537 950062315 930058442 460043103 460043103
4|86:0047368 450030488 060047368 42 00BEBI2 BT 009677 51:0202526 B1:005G55E 260087838 3 0051165 B2 0048387 72 0053BET  B7 0043548 710040638 56 0041667
Fl92 0043750 B3 0030201 7R 0041985 340040384 770055556 B4 0284483 45 0042683 BE:007BTD4 3% 0043528 770043210 55 0053030 56 D.0416E7 41: 0038880 60 0034545
B|34:0.040984 460025862 9% 0041667 850036342 993 0045455 850253817 29 0036346 330040043 82 0048387 450042683 370046352 £70.03BEE0 26 0033784 A0 0028845
7|79:0033333 560023148 550037873 B1:0033333 GG 0034247 960242029 350030357 340040984 25 0044479 B3 0030201 9% 0039474 720031768 9% 0032468 27 0028646
8|47.0029605  97: 0022876 370036082 270023438 B1:0033333 BO:0241818 350026814 470036184 % 0043534 710029070 6 0036842 730023810 84 0023077 47:0,023026
9/11:0026786  BO: 0022436 400038865 850022727 740023504 61:0240809 B9 0026699 B1:0033333 770043210 11:0026786 260033784 520022124 30022879 33 0,021226
10|46: 0025862 33, 0021226 SR 0023148 45:0018293 470023026 630224138 53 0019431 920031250 42 0042079 47.0023026 670028351 50:0.020599 80 002243 11:0,020833
11|26: 0020270 53 0019481 830021845 710017442 520022124 530223684 30: 0017349 350023659 66 0029680 740019231 900027778 640020115 5% 0019481 50: 0,020539
12|99 0019481 710017442 FROMBHS B3 0017241 580022013 B3 0218121 B3 0017241 BR 0020185 40029087 3B 001859 320027273 960018341 63 0017241 43 0015719
13|63 0017241 630017241 45008233 90: 0016667 35 0020505 95 0205357 B2 0016129 45:0018293 78 0026718 270018229 63 0M7241 520018750 4% 0016432 £3 0017241
14|82 0016129 90: 0016667 71007442 B2 0016129 63 0017241 73:0195238 74: 0014357 41:0018041 46 0025862 30:0017343 82 006123 71:0017442 82 0016129 82 0016129
16|58: 0015723 £0: 0016364 63007241  93:0013383 50: 0016854 BE: 0194737 98: 0013889 71:0017442 84 0023077 420017327 76005625 630017241 95 0016071 87 0014516
16|98: 0013889 82 0016123 GO:OME34  56:0013889 B2 0016129 54:0183019 930013158 B3 0017241 93 0019481 B3 0017241 640014368 29:0017241 93 0013889 64: 0014363
17|93 0013158 90015348 8200123 520013274 28: 0015823 75:0159098 B9: 0012821 1:0016544 53 0019481 650016833 7% 0014286 48: 0016950 56 0013889 98 0013889
18|83: 001213 860015789 & 0013880 20.0013235 93: 0013889 630148305 42 0012376 100: 0016484 92 0018760 40:0014768 98 0013883 820016129 62 0013393 93 0013158
19|91: 0011598 11: 0014881 250013804 930013158 62 0013393 670146907 66 0011416 820016129 45 0018293 730014286 560013883 38:0,015487 52 0013274 68: 0012821
20760011161 640014368 20:0M3235 630012821 93 0013158 660139269 76 0011161 11:0014881 E3 007241 980013339 62003333 51:0014175 93 0013158 72 0,012431
20|81 0011111 980013889 93 O0M3INGE B3 O0I2712 270013021 720122928 40: 0010549 B4 0014368 430016223 930013158 520013274 31:0014045 270013021 78 0011450

22|74 0010884 52 0013274 6B OM2821  10:0012521 68 0012821 78:0110B87 36: 0010145 730014285 3% 0015550 (680012821  41: 0012887 98:0.013889 68 0012821 &1: 0011111 v
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IlateHTHOe pa3melyeHune Oupuxne (LDA)

EI=:| =

() Latent Semantic Indexing

(@) Latent Dirichlet Allocation
Options

Topic Topic keywords

floombi, KaneHnapA, MIMEHHD, CAMOE, EMMMTAE, MYXYMH, PEKM, EBPERCKOrD, OTCYETE, CWv2
konkur, komsomolska, amur, dvkomsomolsk, ekskursii, khabarovskogo, virtualnykh, kraya, korennykh, proshel

MHTEPHETOM, MHTEPHET, HENENKD, HEMTATHE, HALMOHANBHOM, MACCOBEIX, MHDOPMALIAKD, ONPOC, MHTEPHETE, AEQHMBAHIT

4]

Mumber of topics: 20

() Hierarchical Dirichlet Process
floombi, KaneHaapa, MMEHHD, CBMODE, ETMNTE, MYHYKMH, PEKM, EBPENCKOro, OTCHETE, CWV2

floombi, KaneHaapA, MMEHHD, CAMOE, EMMNTE, MYHYIMH, PEKM, EBPEACKOro, 0TCHETE, CWV2
konkur, komsomolska, amur, dvkomsomolsk, ekskursii, khabarovskogo, virtualnykh, kraya, korennykh, proshel

floombi, kaneHgapa, MMEHHD, CAMDE, EMMNTE, MYHYMH, PEKM, EBPEACKOro, OTCHETE, CWv2

L N L e - L

9 MHTEPHETOM, MHTEQHET, HEOENKD, HEMETHE, HALMOHANEHOI, MACCOBEIXN, MHPODMALMKD, ONPOC, MHTEPHETE, NEDHMBAKDT
10 pocoMM, CcaMoe, EBPENCKOrD, My#YMH, MMeHHo, floombi, ervnTa, oTocuéTe, pexu, cwvz

11 floombi, kaneHaapA, WMEHHD, CAMOE, EMMATA, MYHYMH, DEKM, EBPEMCKOrD, OTCHETE, CWVZ

12 nutesl, gpolitika, litva, polshi, prirasti, schyot, xochet, evropa, sBNARETCA, MHTEPECOBATLCA

13 WHTEPHETOM, MHTEPHET, HEAENKD, HEMETHE, HALWMOHANEHOM, MACCOBEIX, MHPOPMALYKD, ONPOC, MHTEPHETA, AEPHWBAIDT
14 wHTEpHeTOM, geektim, MHTEPHETE, POCCMAH, MHTEPHET, post, 664, MHOOPMALMKD, NONOBKMHE, NMONArakoT

15 freedom, ssia, NonaraeT, CTOKE, PEMWCCED, NOCTaHOBKE, skiy, yanvarya, aHapeil, HEMEeLan

16 konkur, komsomolska, amur, dvkomsomolsk, ekskursii, khabarovskogo, virtualnykh, kraya, korennykh, proshel

17 nuTBkl, prirasti, xochet, schyot, polshi, evropa, litva, gpolitka, nMToBCKOE, NMTOBUEBKS

18 wpan, korennykh, komsomalska, news, natsionalnym, narodov, kraya, selam, dvkomsomolsk, khabarovskogo

19 livejourn, deagosto, manopocog, By3KHa, BENWKOPOCOE, B3rNALE, XMYPHANWCT, MMCATENL, TPMEAWHCTEE, PYCCKOro

20 nuTekl, gpolitka, litva, polshi, prirasti, schyot, xochet, evropa, ABNAETCA, MHTEPECOBATLCA

|:| Commit
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Hierarchical Dirichlet process

[IyCTh HEKOTOPBIN KUTAMCKUM PECTOPAH UMEET HEOTPAHWUYEHHOE (CUETHOE) KOJIMYECTBO CTOJIOB. B
HEro 1o ouepeau 3axoaaT M kianeHToB. 11epBblil KIIMEHT CaguTcs 3a MepBbIi cToi. Odepe HOoM
KJIMEHT C HOMEpOM M BBIOMPAECT CTOJI COTJIACHO PACIIPEACIICHUIO:

3rech a - TaK Ha3bIBACMBIi Chinese Restaurant Process

KOHUEHMPAYUOHHbBLU
napamemp Tpolecca
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Hierarchical Dirichlet process

Takum o00pa3oMm, €cCiiM KJIMEHT CaJUTCS 3a 3aHATBIM CTOJ, TO C OOJIbIICH BEPOSTHOCTHIO OH
3aHUMAET CTOJ C OOJBIIMM KOJMYECTBOM KIHMEHTOB, C KaXXJbIM KJIHEHTOM YMEHBIIACTCS
BEPOSATHOCTD 3aHSITh HOBBIM CTOJLI.

[Iporiecc KUTAMCKOro pecTopaHa MOXHO PacCIIMPUTh A0 BJIOXEHHOI'O IIPOIECCa KHUTAMCKOIo
pectopana [11]. IIycTs B ropoae mmeeTcs OeCKOHEUHOE (CUETHOE) YHCIO pecTopaHoB. Kaxmbrii
CTOJI B PECTOPAHE COJECPKUT CChUIKY Ha JApyrou pecropad. IlycTe MMeeTcs OoauH KOPHEBOM
pecTopaH, U B KaXIblid pecTOpaH BEJET TOJbKO OJHA CChUIKa. TakuM 00pa3oM, MOJydaeTCs
APEBOBUIHAS CTPYKTYypa PECTOPAHOB.

Knuent npuOsiBaeT B ropoa Ha L gHen. B mepBbIl Beuep nmoceniaeT KOPHEBOM pECTOPAH, BEIOUpas
cron. Ha crmemyrommi JI€Hb OH HWJET B PECTOPAH, OMPEICIIECHHBIM BHIOPAHHBIM B KOPHEBOM
pecTOpaHe CTOJIOM, CHOBa BhIOMpaeT cToJI. KaxIpli eHb KJIWEHT NOcellaeT OAUH U3 PECTOPAHOB.
Takum obOpa3oM, oH mocetuT L pecrtopanoB. Ilociae Toro, kak ropoxa mocersiT M KIHEHTOB,
KOJUICKIIMSA HX IyTeM Mo pecTopaHamM OyAET NPEACTaBIIATh KOHEYHOE MHOAACPEBO TIiyOuHBI L
OECKOHEYHOTO JIEPEBA PECTOPAHOB.

[losrydeHHOE JI€PEBO MOXKET ObITh MCHOJB30BAHO I MOJCIUPOBAHUS HEpapXuu TeM. B Monaenu
MEPAPXUYECKOTO CKPBITOTO pasMellcHus Jupuxie KaxxaoMy pecTOpaHy U3 MPOoILecca KUTAMCKOTO
pecTopaHa COOTBETCTBYET TEMa.
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Hierarchical Dirichlet process

Omnucannas MoguduKarus pacmupser Mmoaeis LDA, 100aBiisis BO3MOXXHOCTE CYIECTBOBAHUS
HeOFpaHI/IIIeHHOFO KOJINYCCTBA TCM. OI[H&KO KOJIMYCCTBO TCM, OIIMCHBIBAOIIINUX OAHNH I[OKYMCHT,
TO-IIPEKHEMY IIOCTOSIHHO M paBHO L. ABTOPBI JaHHOM MOJENN YTBEPKIAIOT, YTO MOJIETL MOKET
yraabiBaTb OIITUMAJIBHOC YHCJIO TCM.

5, Topic Modelling - o

() Latent Semantic Indexing i .
- Topic Topic keywords =
() Latent Dirichlet Allocation
127 TEYE, MONYTO0E8, HEHLWWH, MW3HBHD, WYAEEE, KOPEHHBIX, MYHCKOrD, SMOKHOCTH, OpoYi, 3Nb3k61
(®) Hierarchical Dirichlet Process .
178 virtualnykh, Gonelumm, cneayeT, kraya, NpaBUTENBCTEE, PUOK, CTAOMNEHOCTK, CA0EMM, HYPHANWCT, CaMoe
Options
179 FEPME, KOMY, WMSHBKD, YTPO3kl, MPMMEDHD, TENEBEAVLLMIA, TEYE, MYIEAMM, CTPaHE, COMIMM
First level concentration {y): = . -
) L0 b 130 NoAMTHYECKOR, Ye3A8, BEPraTe, AEKOPaTHMBHD, ASCATEIA, CYWECTEEHHD, selam, HawsM, schyot, eBpeek
Second level concentration (a): 1 - 131 selam, kyMa, KoMy, poccvaHHe, news, gpalitka, konnekTweami, 3seHkn, korennykh, cosnaHe
The topic Dirichlet {a): 0,01 = 132 TEPPMTOPKMIA, NEBLIA, BakHoe, deagosto, sTo, cylwecTBeHHD, WMeHHo, dafim, npaewTenscT, Myaessno
) = 133 NonHoDE, TEYE, WYAEER, CETH, litva, HaHaMLE, Kpae, pYSCKMK, WYAEM3To, HEpoaa
Top level truncation level (T): 150 =
134 kpae, cenax, vodka, MHTEPHET, YE3Aa, NONE3YHITCA, YKA3EHE, KYMa, SHAYE, YENOBEKYTINETHTL
Second level truncation level (K): 15 =
135 PHECKMMA, 38AB, CTOMT, 3BEHKM, HAWASM, HALMOHANEHBIMK, NEQ, NPEBUTENECT , MEHLLMH, TMYTapaKaHbe
Learning rate (k): 1,0 - 136 dafilm, uaopeene, TammMys, EE0ET, TOMYINOBKA, STHOKYNET YPHBIE, MACTEPCKMMK, BBEAE, YENOBEKYNNATHTE, XabapoBckoro
Slow down parameter {1): 54 - 137 OTKAKIYE, SHAYE, TYMYINOEKS, CEMEAHEIM, MEHLLMH, CTPaHE, NoNbWa, Ca3haMu, HEraTHE, MHDOPMALMKD
133 NoCTOAHHD, EXW, ekskursii, NonkbWK, Ha38a, EENMKOPOCOE, POCCMAH, BREICTE, NPOCoM, OBLLIMHE
139 CyWUMAaa, yeenu, ¥abapoBcKoro, CcoXpaHe, NOCMOTPETL, LUEHHOCTAM, 3878, 3HaK, POCCMAH, IBEHKK
140 CTERMNEHOCTM, MPMMEPHD, SHMN, CTPaHE, NPMOEMHMEANCA, BPEME, YBENW, MHTEPHETOM, FEPME, MOCMOTPETE
141 3BEHbI, CNEQAYET, MYSEAMM, CTOMT, HEPOO4E, PHeCKMMK, NMTBLI, CAMOE, BXH, HECKONEK
142 ANbrMpaac, cabaMK, KOpEHHEIX, MansIM, MECAL, STHOKYNETYPHEIE, DAK, MCKYCCTEY, TEPPHTODHK, CBAZH
143 deagosto, CENax, CBA3W, YBENW, YTPOMEET, AHKYNAMK, selam, WyoesBno, CceTH, TOMEWHCTEE
144 NOCTEHOBKA, JAEMHMBEHIT, KOMY, PakK, SMOMHOCTH, 3THOKYNETYPHRIE, Mpa, litva, aHrn, aHapei
145 geektim, khabarovskogo, Hegenko, mysdrHa, livejourn, Nonk30BaNKcE, MEHIWWWH, Pa3aenaAnT, cyashol, npokreanT
146 natsionalnym, paspywaeT, MHTEPECHD, MMTOBLEBKS, S0N0r, BEPraTh, IYP0, ONPOC, PAZOENAKDT, NEWS
] Commit . , " hd
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Oonnap DﬁHapy}KHTb pﬂrﬂ M e ( _ _ N 131 NUCcaTe, MPOUEHT _BEM, MMM, Hanbonee_sddekTHEHEIN, OCHOBHEIR, COOTEETCTEYHOWMIA, PUCKOBaTE, NEPEB0PEYMEaTE, UEHE, LIE
] (®) Hierarchical Dirichlet Process ) .
13Z cobInKa, HUBRITE, BEINONHEHKE, NOHWMATE, TREHED, CAPAHCKMIA, NPW3BaTE, 3QMP_DagHOCTaHAA, MOCKBHY, NoNb3a

Topic Topic keywords

E-:n::k:pefﬂm opraHuzauus peLu C Options

13Z ABMMEHWME _MOE30, KAATLCA, NPoRNeMa_BOoSHMKHYTE, 300NaPK, 3a06MNEHME, YKE3EHME, YKE38TE, 00YJYaTECA, KEDETE, HEKOMMET

rocyoapcTeo 0TKa3aTbLCA npaeo . .
- First level concentration (v): 134 HEMELIKMIA_MApPNaMeHT, PACCMOTPETE, russia_today, cToMMOCTE _npoezg, Gopoga, ¥v, MMHUMCTP_CNOPT_POCCWA, HapeIWKKMHE, KyHG!
yoosen EEICTYNATE TIDOUBONTH - : rrussEtocy, PO=3A, BOPOR, X, MAIETP f f
e o uea o HOBBI IA Second level concentration (g): 13f M3roTOBNEHWE, M300PETEHWE, KOMWH, CNEACTEWE_YCTaHOEMThL, MalLMHE, KaHan, HahpaTe, pasEMBaTE _CKOPOCTh, CROPOCTHOM, rpy
twitter " pasMen " " w -
orracnn OOKYMEHT weasns The topic Dirichlet (a): 13€ Cy, MBKCMMaNEHEIM_3HaYeHKME, COBMECTHO, MPOLEHTHEIM_A0NA, MMP, CTEIAHO, CTOPOHa_BaHK, UeneHanpaBneHHEIA, neTHMA_dy T
R ng i 137 yNpaBneH1e, HEMZBECTHEIN, OTYETHEIN, CAOWTECA, EEMEHMI_MEABEAEE, TEATPANEHD, MEHWMHE, NYOAHKE, PASEICKMEATECA, NPeq
TeicAME_ Py netepfypr padoH Top level truncation level {T):
mepean : KOMa 13€ ypaBHEHWE, NPOLWNOE, COMNSCHD, LMBMMKM3aUMA, BpYYaTE, CPEAHWA_A0X0A, NAapaA0Kks, arxiv, 3aposieHHe, 1OCTaToYHD
BNAAMMHAE MYTHH Second level truncation level (K): . . . .
A 135 3anpawwBaTe, cyaebHeiA_cucTema, B3pocneii, deaepansHeld_cnyxba_oxpaHa, pasborateTs, MAEA, CYTh, FAAMET, CEOACTBEHHI
o . Learning rate (k): 14C neTepbypr, BOZPACT, SETOMOOMAEHBIN, KOMMEDUECKINM_0DrSHWSALMA, KPEHa, CAHKT, yTEEp#AEHE, oDk, MEA, DaHOa
yua . .
SORTH Slow down parameter (7): 141 zanonApee, chepa_#KX, 3BE3AHEIA_BOMHA, ENGOMMUMP_TapaCeHKD, OKOHUYEHWE_BOMHEa, MMXaMn_ropbades, ronodaTe, M3BELLEHHE

14z poMaHoB, TEOPHECTEO, BEHAOP, MTOr _roNoCoBaHWE, BENWKMIA_CTpaHa, BpaTokmi, enapxva, oKoHYaTeNEHBIR_pelwerie, obepera
147 3anonApee, HACNEAME, KaTEMOPMHYECKM_OTKa3ETECH, HOBEIM_MHULMETHEBE, OTPMUATENEHBIN_0T360IB, HAHOCMYTHWK,_samsat, neran
144 NPUHLMAN, PA3BMTME _AANEHMA_BOCTOK, UCKE, MHEECTULMOHHEIN, MMPOBON_aepwaea, OyauTe, DE3pasnMUME, CTEPT_TYPHMP, PaxM
14 X0TeTb_38HWMATECRA, €, CTOMATONOr , KOMMYHMCT _POCCMA, HECMELWHD, NpeANPHHUMATENBCKMA_EATENEHOCTE, YRESEIBATE, ASMOK]

14€ noxoa_BeIpacTK, B3TMEHE, HUKMTA_38ALUEE, XX _BEK, KAYENM, OMMAATE_CHIHEHWE, NOT, EEN030HE, MEMODMANEHEIR, TOTYaC

147 anNbNMHACT, NOOHATECA, NPMEA3EIBATE, POAHOW_CTPaHa, CNEES, SKMEIWWAR, HEKOTOPEIA, MONACTE, NPEACTABMTEN:, TRICAYE

14E BaWHOCTL, chepa_Re30NacHoCTE, NOCTaHOBNEHME _NPESEMTENECTED_Pd, MIOHXEHCKMIA, MECCOBRIA_YEONEHEHWE, BRICOKMIA_O0THHC
14€ pocTypusn, Dax, oTCTaMBaTh, CyoelHBIA_pasiMpaTeENbCTED, AERCTEYIOWMA_KOHTPaKT, OECATKE _Mnmkapa_pyone, dapa, dons

15C NpeKpacHo_NoHKMaTE, aobpo, Tponnedtyc, apiuTpas:, CNpATETE, CNEOYHIWMA_HOMED, MHEECTHMLMOHHBLIN_aKTMEHOCTE, FACTPOHL
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