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Query
Full text
Google (many documents...)
(~100K documents)
(~20K documents)
(~10K documents)
(~10K documents)

Scanned (OCR full text)
(~42K books
(~1.5K books)
Hebrew Books (~42K books)



Morphology based
Indexing of all possible analyses for each token
Query expansion

Mixture of lexemes
(37689 results)



Lexeme-based search
Covers Hebrew literature 300 B.C. - 1400 A.C.
"# $%&results for the specific guery
Mixture of ‘topics’, unclassified data

The indexing is based on the manual tagged
lemma (and part-of-speech) of each token
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Morphology
Next talk...

Semantics
Topic models
Ontology

Combination
Model
Resource construction



Faceted Search

Implementation of Exploratory Search
Unfamiliar domain, uncertain goals

Navigation through well defined facets

Query list of facets selection list of facets
selection ... relevant documents

Topic Modeling



Fully unsupervised method
Describe topics as distribution of words

Benefits
Can recognize topics in documents
Can cluster documents by topic
Recently used for text summarization



K topics
M documents

kin [1,K]

nin[1,N.]

min [1,M]




Inference/unsupervised learning by Gibbs
sampling
Dataset

+

"### documents (chapters)
128 topics

http://www.cs.bgu.ac.il/~adlerm/rambam/128/topics/

How should it be evaluated?
Can it be improved?




£) Mozilla Firefox

File

Edit  MWiew History  Bookmarks Tools  Help

- c ot f?; http: [ vy cs, bgu.ac.ilf~adlermftmp, html vy T

2] Mast Yisited ﬁ hittpe: ) fomi o5 bgu.ac...

]

l-f Fall of the H... |2 o9w3-am] .. d Responsa P... }R VM QT |_] 2 WO Ij Thin Junckia... I_] Drools Expe... W/ Multivariate ... ﬂ http:.. [Tz ﬁ e PO TA..

DRI RET P TAn DT NITa 0T PO TA TN 00 TTE PO T0 R T0 DR Ton oy Timan T T ton '

TAN OUIN TN DN DANAN 2T 7 TA0 DR S0 I TYI0 R0 0T OTRIT DIk Fua i atn i oien

TIMS ' 00 7D TR DT DTN TS0 wmDnT ) 'RrSn wImSn Naen 1ot Nng no'n nenm Dna no'y 0en

QYA 770 TVAAR DIDIN DI /T 1259 TR T T 1A TR YIT0 Do) 207 IR D0 nuaw Ty 7080

027 02NN RTAN TR TRP7 29 1T 290 T30 DIY 2RI NRand OV0 300 T TIA0 120 020 T3 040N

NANTIY IANTIA NN DA OEmT? 700 DI OON DAl TN OMT7 wn O0im Q27 Monm Dannm Tanm 210 0amnz namm
DI TIDMDI DT DED TRITR DT 790 W7 2T o0 DT PRTIRE RITR WP GTIRE N0ND RATREO RITR @ TRa0 T TR
[TPTIRY 7R TP TON TI 170 P TV IR R Mk 077 DR QISMIDIDR R0 P00 TPTRD re Ry O DpTh ne)

TR T TOIMORS DIDIDA DT T ORI SN0l TIRD [T AT TR0 0N R0 1T T A IDN0xn T OT0Yn

T O D79 T AR WA DT DRy D70 rmTI QMR T DR 00 YA TUan nmT axn o0

DTS 30T RIN 070 TUTDT 0'0ia TIN'Sm I8 Y700 |70 TS N7 0o [TI9 Y90 NS 5033 TIYan T 0ol

TRON ORI VRIS 20T MR 38 a7 DAl TR 0 T TR TI0In 0D 0l DAY T TRDEN 0k TRIen
EITRIA TR DO IRIT D0 20RO 20 N2RIT IR TN O0TAN MB0 0TTAT TIYn nunm Ty OMo0 ey vt onToa onTn
PNNTE N2 M0 TR TTAL 1KY 07 DA END DR 10 2 DRI DIRTA (P70 2 TiTn 1o npe

QM 7RI TN AR D7D TI02 NITR M D71 W7 12 N7 YNET D928 N0an 7ax0 NYae TNy Tinn nn

Q72 PATIN [MATINE VIRT TV DIPND AN TRRD DTN DT N2 TYn NIRND 000 003 NIVa DA Y111 710D 0700

" T30 R D00 D33 T D PO o TV R 120 TR 1 (20032 T |2 2R AR

AN DAY MNQMDD (M DM TR ARA 272 "D 37 1021 27U MR T NN NILITA N7Y2 783N NNaimd N2

O O TR T RO TI9T0 TICR MON TR DRI P30 3 300 70 TR R0 00 Ting ) Ay

TS T30 DNOR AT OI0 (I3 7 732 R 27057 DT R T3 T3 N0 T30 T T T TI0w

[FT2 TIARI TIMS T DI DA 139 DTN AT A RTINS D3N O DR 0Ty DI wn 0w o

M7 TR 032 TPk 023017 T M Tl yin 03211 0T 03238 M DIRK 0331 08 T3 10 Tran T

PIT TIOTI I0AN DIA WA non VITINT D108 0770 DT R0 PO MEae Dwa men TNt TY0 07900 10001 INgT
["PST TY TAANT TRI TR AL TIOT (R ITITI00 TUIR T TR TN DRI TR TR DD RIS DI Do

DT MR DFT D TVALTIARa R 03 R TN D ?hm 027 177 T mmns T Tm e nin e yIn m

DRI TIP3 [FRID TITO AT TR TINAN T 08 D7 Tinan nnan TINdo 0o 0ol 90 0nY (A onen

[PITIAR TPIUT ST 0 TI0AN T TITA TR0 D IWTE T [T T T MO DR T DI T ORA TVINT [T DI
TR TR G030 N9 TRNGN KAUTA DAAN MDD OTA T TITAT 100 070 00 0% M1 70301 N0al (7R e

TR DT DI 37 D93 {200 N3N 1K? TH0I R0l D73 T s NI Tm'sa T Y07 o0k Dl N7maT i

TR I RN OTVT DRI IO T (R TR0 DD PRAT TR DA e D0 AT TN DY [
T0T MTAN T 2200 DA AT TORT AT TN O30 DT I0R DT T T TR TIoR DHIna DT 0010
TR RIS T T13I9T T T DA IS0 7071 201 M7 TUSTIRID D03 Dm0 el Ol Ofsn 190 2071 702

VA7 R0 TR T IR DRN MO R DRI RN RO T R0 R0 RN RDNT R0 R0 R R0

TIRA TIAND A R YR TIN'D DT DT TP OD 0T 7T TSN YR T [P R0 R0 TS T Tk

[TIak) 7% 97m TR W70 DRI 000 O3 T T S0 R M AN M0 TIne DTy (17 I i

L}
. l T SAToT I

B4 rer. | 2 htetml B



DT RIRT O TAN DT DN 017 PO TA AN T0a TIPS R0 R0 T PTen [a Tinan nma 1o tan ol
2N DTVAN TN DN DAnan @70 7T Dnona w0 IeT TV PTI0 07 07T I 7Y 10D 2N P 0en
TIMD 2% 720 1D TR D0 DM70 TS0 SIS0 T w90 w90 Nnein Do D oo nenn nena ne'y nen



# $%

Hebrew

Rich Morphology
Affixation
Inflection

Morphological analysis helps
Named-entity recognition
Noun phrase chunking

Parsing
CFG
Dependency trees

Text Summarization



# %

K topics
M documents
R lexemes

Kin [1,K]

lin [1,R]

nin[1,N.]

min [1,M]
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Ontology
Concepts
Relations

Research question
Can ontology improve topic modeling?
Ontology construction vs. documents labeling

Combination of topic model with existing knowledge

Dataset preparation

Ontology construction
Design of an algorithm that learns a topic model compatible

with an ontology




Responsa literature

Medieval era
Book answers paragraphs

Germany, France, Italy
151 books

Spain, North Africa
100 books



|) *$&

A hard decision...
The juridical Halakhic index (the institute for
research in Jewish law)

120 entries
Subcategories
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Given: entry, subcategory
Define the entry as a concept
Generalize the subcategory into a concept

Composed concept
/

Define relevant relation for the 2 concepts
Currently: ~1000 concepts, ~2000 relations
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gerund direct-object noun

gerund indirect-object noun

noun relation noun

noun object gerund

noun role noun

noun/gerund conjunction noun/gerund
noun attribute adjective

noun typeof noun




) *3%

How to combine the ontology into the model?

Use the ontology for constructing distributions for
each document (instead of Dirichlet distribution)

Ontology relations as covariance matrix
Multivariate normal distribution
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K topics

M documents

N, words in document N
covariance matrix

for all documents min [1,M] do
generate parameter vector ' ~N(1,0)
transform ' into * . *_ =exp(' )/sum.exp( )
sample document length N_~Poiss(2)
for all words nin [1,N_] in document m do
sample topic index z, ~Mult(* )
sample term for word w,, .~Mult() ,...)

Model: [Blei, Lafferty, 2006]
Gibbs Sampling: [Mimno Wallach, McCallum, 2008]

o
2

kin [1,K]

nin [1,N,]

m in [1,M]




Selected index entries

Each subcategory induces a concept
Intersection query

Currently

43 concept intersection queries
1848 results
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Combination of topic modeling and

knowledge on the domain
Token-based
Lexeme-based
Ontology-based

Ontology Construction
Concept, Relations
Dataset
Testset



Complete the ontology

Evaluation
Complete queries feeding
Compare F-measure of the various topic models

Ontology-based Topic Modeling

Richer representation
Relation labels
Relation frequencies
Transitive relations

Matching of manual topics
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