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*Onucanue paspaborunkos: This package implements latent Dirichlet allocation (LDA) and related
models. This includes (but is not limited to) sLDA, corrLDA, and the mixed-membership stochastic
blockmodel. Inference for all of these models is implemented via a fast collapsed Gibbs sampler writtten in
C. Utility functions for reading/writing data typically used in topic models, as well as tools for examining

posterior distributions are also included.



1 Omnmcanme ajJropmurMma

Yro Takoe TeMaTHIeCKOe MOJeIupoBaHue? JTO 00JIACTh MAITUHHOTO O0YYeHWs, OIepH-
pytomast OOJIBITUMEA KOPITYCAMHU TEKCTOBBIX JIOKYMEHTOB W IIBITAIONIASCH BBIJIEJIUTh B HUX
temaTukn. TemaTukn (popMaabHO OIpe/e/IeHbl KaK BEPOSITHOCTHBIE pACIpeIeIeHnsT Hal
MHOXKECTBOM CJIOB. B Tekcre Ha puc. 1| MOXKHO BBIJIE/INTH TEMATHUKY, CBSI3aHHYIO C aHAJIH-
30M JIAHHBIX (BBIJEJEHO CHHUM) CO CJIoOBaMu «computers, «prediction» u T.J1., TeMaTHKy,
CBSI3AHHYIO C IIPOIIECCOM JBOJIIOIUU (BBIJIEJCHO PO30BBIM) co ciioBamu «lifey, «organism»
U T.JI., TEeMATHKYy, CBA3AHHYIO C TEHETHKOI (BBIJIEJICHO ZKEJITBIM) CO CIOBAMH <«ZEeness,

«sequenced») u mpod.

Topic proportions and

Topics Documenis assignments

gene 6.04

e o Seeking Life’s Bare (Genetnc) Necessltles

COLD SPRING HARBOR, NEW YORK—

genetic

(1

Mapping and Sequenc- : 2
cld Spring Harbor, New York, Slrlppmg down, Compuler andysis viekls an esti-
May B 1o 12 mate af the minimum n'nre'n and anct |cn: GENOMES

SCIENCE o VOL I o 14 MAY 19

Puc. 1: UmrocTpalius mOpOoXKIAIOIIEH MOJIEIN TEKCTa ¢ MIOMOIIbI0 Habopa TeMaTuK

LDA — 370 BepoSITHOCTHAsT MOJEJ/Ib MOPOXKICHHUST TEKCTa, KOTOpasi KayKJIOMY JIOKY-
MEHTY OIpeJiesigeT pacipejesieHne HaJl MHOXKECTBOM TeM.

Brenem dopmasibibie 0003HAYEHUS JIJIsT BCEX YIOMSIHYTBIX IMOHSTHI, TAKIX KaK JI0-
KYMEHTBI, TEMATUKH, CJI0Ba B JIOKYMEHTe, TEMaTUKN JJIT KaXKJIO'O CJIOBA B JIOKyMEHTE

U T.II.



wel, . ....,lW HOMEp CJIOBa B CJIOoBape
tel,....T HOMEpP TEeMaTUKU
del,....,D HOMED JIOKYMEHTa B KOPILyCe
Ny YHCJIOB CJIOB B JOKYMEHTE
Wq = [Wa1s-- - Wan,] cJIOBa B JIOKyMeHTe d, W, € 1,..., W
Za = 241, - -, %d.N,] TEeMaTUKU CJIOB B JIOKyMeHTe d, 24, € 1,...,T
04 =1[0a1,--.,0u4r] BEPOSITHOCTH TEMATUK B JIOKyMeHTe d
Ot = [bray. -, Srw] BEPOATHOCTH CJIOB B TeMaTHKe {
O =1[0,...,0p]" € RP*T BEPOATHOCTH TEMATHK BO BCEX JOKYyMEHTaX
D = [py,..., 07| € RDW BEPOSITHOCTH CJIOB BO BCEX TEMATHKAX
W=uwi,...,wp Habop BCEX CJIOB B KOPITyce
Z=2,...,2p pazbueHnre BCeX CJIOB 110 TeMaTUKaM

BepositHocTHast momens LDA 3amaercs kak

D N
p(W, Z, @|<D, OZ) — Hp(9d|04) Hp(wd,n|zd,na (I)>p(zd,n|9)
d=1 n=1

p(04|cr) = Dir(04]«)

p(wd,n"zd,nu CI)) = q)zd,n,wdynyp(zd,an) = ®d,zd,n

Marpuriet © 1 ¢ HemsBecTHBI U WX HYKHO OIECHUTL 10 KOPITyCy JOKyMeHTOB. B
JIAHHOM TAKeTe Peain30BaH aJITOPUTM COMILTUpoBanus ['mobca.

AsroputMm caMmmimpoBaHus ['ub6ca
Bxom: xosnekius X = (d,w) : d € D,w € d; napamerpsi «, 3, M - KOJMIECTBO CIMILIOB;
Boixoz: onenku p(w|t), p(t|d);

I: Ny =B nyg :=a gnaseex de D,we W, teT,

B

c g = BIW; ng :=a|T| ana Beex d € D, t € T
3 pnsai=1,...,.M // remepamus M csMI10B

4:  1JId BceX JOKyMeHTOB d € D m Bcex cioB w € d

5: p(tld, w) := (N /ne) (neg/na) s Beex t € T
6: ecau i > 2 To
7: U= taw; — — Nty — — Nga; — — Mty — — N}



8: BBIOpATH t U3 HEHOPMUPOBAHHOTO pactpesenenns p(t|d, w);
9: Law = t; + + Nws + + Nga; + + g5 + + ng;
10: p(wlt) := N /1y Jist Beex w € W, t € T,
11: p(t|d) := nga/ng s Bcex d € D, t € T,
HpOﬂOH}KI/ITb 3HAKOMCTBO C TeMaTHYC€CKIMHU MOJC/JIAMMN MOZKHO 06paTHBHII/ICb K CJie-

JIYIOIIMM JINTEPATYPHBIM UCTOTHUKAM |1, 2, 3]

2 @yskununm nmakera LDA

[Taker B KadecTBe KOpIlyca JOKYMEHTOB IPUHUMAET CIUCOK MaTpuIll pasmepa 2 X Ng.
Kazk1ptit 3/1eMeHT crmcKa COOTBETCTBYET OJHOMY JOKYMEHTY. B KaxK10if MaTpurie nepBast
CTPOKa COOTBETCBYET HOMEpaM CJIOB B cJioBape. BTopasi CTpoKa COOTBETCTBYET KOJIUYe-
CTBaM BXOXKJIEHUN CJIOB B JIOKyMeHT JIisi cos3jianusi KOppEKTHOTO KOPITyca JIOKYMEHTOB

IakeT IpejiiaraeT yIo0Hbie OyHKIUN
lexicalize, read.documents, read.vocab

B sTor order, B nensgx KpaTKOCTH MU3JI0YKEHUsI, HE BOILIN OIMHCAHWSA ITHX U HEKOTOPBIX
npyrux Gyskiwii. VHTepecyromnuiicss aurare/ib MOXKeT UX HaiTu B [0].
Ocnosnast pyukius vactpoitku mojenn lda.collapsed.gibbs.sampler BersbiBaercst ciie-

JIyToruii obpazom

result<-lda.collapsed.gibbs.sampler(documents, K, vocab, num.iterations, alpha,

eta, initial = NULL, compute.log.likelihood = FALSE)

AprymeHTsbr:
documents KOPILYC JIOKYMEHTOB OIIMCAHHOTO BhIIE (hopmaTa

K KOJIMIE€CTBO TEeMaTUK

vocab BEKTOD CJIOB Kopiryca(cJoBaph )

num.iterations KOJIMYECTBO IIPOXOJIOB COMILIEPA IO KOPITYCY

alpha napameTp pactp. upuxje s pacipe/iesieHus JTOKYMEHTOB 110 TEMAaM
eta napameTrp pactp. upuxite s paciupeiesieHust TeM 10 CJI0BaM

mitial WHUTUHAPYIONIAs MaTPUIa COOTBECTBUM TEM U CJIOB

compute.log.likelihood | BbraucagaTh Jiu mpasaonoiodne Moje i Ha o0yJalomneil BHIboOpKe
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BOSBpaHLaeMBIe JaHHbI€ - CIIMCOK CO CJICAYIOIMINMMMU ITIOJIAMM:

assignments

topics

topic__sums

documents _sums

log likelihoods

CIUCOK JITMHBI [, cojiepKalliuii BEKTOPa COOTBETCTBUI CJIOB TEMaM
MaTpuiia pazmepa K X V| cojepkaliias KOJUIEeCTBA PUITHCAHUIT

TeMe OIPEJIEJIEHHOIO CJIOBa,

BEKTOP, COJACPXKAIIUN KOJINICCTBA IIPUIINCAHUN BCEX CJIOB TEMe
Marpia pasmepa K X D comep:kaliasg KOJUIeCTBa IPUIIICAHMII

TeMe CJIOB U3 JIOKYMEeHTa

MaTpHIA U3 ABYX CTPOK, COJAEPKAIIas TOUTEPAIITOHHDBIE

3HAYEHUS ITPAB/IONOI00MS.

[lepBast cTpoKa COMEPXKUT 3HAYECHUA MTOJTHON (DYHKIIUK ITPaBIOIO 001,

Bropas crpoka copep:KuT 3HaveHus yCJa0BHON (DYyHKIUU ITPABIONOI00US .

3 IIpumep ucrnoJb3oBaHuA MaKeTa

ITaker umeer BCTPOEHHYIO 6a3y JaHHBIX COra - KOPIIYC HayIHbIX cTaTeil MOUCKOBOI cHUCTe-

Mbl Cora. 3arpysum ee B maMsiTh

data(cora.documents)// documents’ corpus

data(cora.vocab)// corpus’ vocabulary

OHpe,ZLeJII/IM KOJINYECTBO TEeM

K<-10

O6y4nM TeMaTUIECKYI0 MOJIE/IDb

result <- lda.collapsed.gibbs.sampler (cora.documents,

K, ## Num clusters
cora.vocab,

25, ## Num iterations

0.1,

0.1,
compute.log.likelihood=TRUE)

Haﬁ,ZLGM IIATEepPKN CaMbIX BCTPEYacMBbIX CJIOB B TEeMaX

top.words <- top.topic.words(result$topics, 5, by.score=TRUE)



Bruisesiem na sxpan remaTuku nepsbix 10 JTOKYMEHTOB

N <- 10## Konn4ecTBO LOKYMEHTOB JJs BHBOIA
topic.proportions <- t(result$document_sums) / colSums(result$document_sums)
topic.proportions <- topic.proportions[sample(l:dim(topic.proportions) [1], N),]
topic.proportions[is.na(topic.proportions)] <- 1 / K
colnames (topic.proportions) <- apply(top.words, 2, paste, collapse=" ")
topic.proportions.df <- melt(cbind(data.frame(topic.proportions),
document=factor(1:N)),
variable_name="topic",
id.vars = "document")
theme_set (theme_bw())
gplot( topic, value, fill=document, ylab="proportion",
data=topic.proportions.df, geom="bar") +
opts(axis.text.x = theme_text(angle=90, hjust=1)) +
coord_flip() +

facet_wrap(™ document, ncol=5)
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Puc. 2: Pacnpenenenus mepBbix 10 JIOKyMEHTOB 110 TeMaM
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