A Tajik Extension of the Multilingual
Information Extraction System ZENON

Dr. Matthias Hecking

Tatjana Sarmina - Baneviciene
Fraunhofer Institute for Communication,
Information Processing and Ergonomics FKIE
Neuenahrer StrafBe 20

53343 Wachtberg

Germany

matthias.hecking@fkie.fraunhofer.de

~ Fraunhofer
FKIE



Outline

Dr. M. Hecking

W N

Introduction
The Multilingual ZENON System
The Multilingual Tajik Extension of the ZENON System

Conclusion, References

\

~ Fraunhofer

FKIE



1. Introduction

Dr. M. Hecking
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2. The Multilingual ZENON System - |

Dr. M. Hecking

The knowledge about actions and entities is distributed over many reports.
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2. The Multilingual ZENON System - I
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1.) The knowledge is automatically extracted and formally represented, ...
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2. The Multilingual ZENON System - Il
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2.) ... then analysis-specifically combined, and...

<actions>

<actions>

<actions>

<actions>

<persons>

<actions> \

XSLT filter

\

~ Fraunhofer

FKIE



2. The Multilingual ZENON System - IV
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3.) ... and graphically presented.
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2.

The Multilingual ZENON System - V

Dr. M. Hecking

Multilingual information extraction with the ZENON
system, research prototype — not an operational system

The information about the actions and named entities
are identified from each sentence and the content of
the sentences are formally represented in typed feature
structures.

These structures can be combined and presented in a Zenon of Citium
graphically navigatable Entity-Action-Network. 336 BC - 264 BC
(Partial) information extraction from English HUMINT reports from the

KFOR deployment, Dari texts, and Tajik texts.
Also: a word-to-word-translation to further support the analyst.

GATE: "is one of the most widely used human language processing
systems in the world.", "comprises an architecture, framework (or SDK)
and graphical development environment ...", University of Sheffield since
1995
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2. The Multilingual ZENON System - VI
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English documents

el

Named entity, action
type recognition

Formal: action,
entities, content

12 Dec. - KABUL,
Afghanistan - Two
ISAF soldiers were
killed and three
others were wounded

when their convoy struck
an Improvised Explosive

Device today in eastern

Afghanistan.

Content analysis

Fusion and filtering
Ontology with XSLT

Dari documents

Named entity, action
type recognition

I8 B0 VPt kR
s giulasl ol ) 8
daala 5 lilasl
L gl Jlanl

palondl iy

Formal: action,
entities, content

Content analysis

Word-to-word translation

Formal result

stype=kill,

{itype=:vg, sinfiniti typeVG=FVG, : imPas, ..},

+vietimAll= John Mueller and four other persons,

zcauseAll=an explosion incident,

:place={:type=zeity, :name=GOSTIVAR, ...},

:placeAll= GOSTIVAR area,

:sentenceContent=John Mueller and four other persons were killed ...,
sstart=534,
rend=624,
srule=killAction2

®l

MATO in Afghanistan [ﬁﬁ][r.w""]

International Security Assistance Force

(ISAF) [ 3] (0§

MNATCs Senior Civilian Representative in

oy
Afghanistan [ jeeel) [

Word-to-
word
translation
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2. The Multilingual ZENON System - Vi
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es-mitdariaml z = x
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g wgeeprog i
### XSLT: Daer ca.: 0.015 s -] 5 dari-eng-kill-action-FILTER_OUT-1263201563843.xml

### XSLT: Datei im Werte-Format erzeugt: c:\programme\zen
### XSLT: Dauer ca.: 0.0 s

### XSLT: Datei im Werte-Format erzeugt: c:\programme\zen
### XSLT: Dauer ca.: 0.031 s

### XSLT: Datei im Werte-Format erzeugt: c:\programme\zen

### XSLT: Dauer ca.: 0.0 s 2
### XSLT: Datei im Werte-Format erzeugt: c:\programme\zen h
### XSLT: Dauer ca.: 0.016 s = ; = c re e n S O

### XSLT: Datei im Werte-Format erzeugt: c:\programme\zen
### XSLT: Dauer ca.: 0.016 s

### XSLT: Datei im Werte-Format erzeugt: c:\programme\zen
### XSLT: Daver ca.: 0.015 s I
### XSLT: ENDE: FS-Format ins Werte-Format Gberfihren. e elb sulas GhE g ciws @ i

### XSLT: START: Filter des Szenarm anwenden {::“l
### XSLT: Filter: c:\progs \xslt\dari-en
### XSLT: Der Filter wird auf alle Dateien des Szenarios angew
### XSLT: Master-Datei erzeugt: c:\programme\zenon\home\c
### XSLT: XSLT-Fil erzeugt: c:\progr \ i\
### XSLT: Daver ca.: 0.031 s

### XSLT: ENDE: Filter des Szenarios anwenden.

by rloters incited by Tihsts e

{/ri'eur

### XSLT: Szenario-Gesamtdauer ca.: 311 s
### ZENON: ENDE: Szenario abarbeiten.
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3. The Multilingual Tajik Extension - |

Dr. M. Hecking

B The Tajik language (Tajik Persian, To4ukn) |

is @ modern version of Persian spoken in
Central Asia.

B Most speakers: in Tajikistan, Uzbekistan

B Tajik is the official language of Tajikistan T

® A member of the Indo-European
language family.

B The word order of Tajik is
Subject-Object-Verb.

B The Tajik Persian grammar is almost
identical to the classical Persian grammar
(and the grammar of modern varieties
such as Iranian Persian).

W Tajik is written in the Cyrillic alphabet.

W

nnnnnnn

Volksgruppen

HHHHH

AeHpon Azkzaxmanr Bapoak,
MyMACK EMAOATI MNakTie Ba B
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3. The Multilingual Tajik Extension - I

Dr. M. Hecking

B The ZENON research system will be extended by natural language
processing functionality for Tajik texts.

B With the Tajik extension of the ZENON system it is possible to fuse
information from sources written in the three different languages.

B The GATE module was already implemented, but it is not yet integrated
into the overall system.

B Functionalities:
formal descriptions of named entities
formal descriptions of verbs
a word-to-word translation for the analyst (like the Dari module).

B Note: no combination of NEs and verbs at the moment (no assignment of
semantic roles)
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3. The Multilingual Tajik Extension - Il

Dr. M. Hecking

English documents

Formal result

ec - KABUL,

ﬂ-ﬂ;hanistan - Two f
= ISAF soldsers were Cﬂlltellt vpe=kill,
killed and three : 5 4 vy, & | =FVG, 5 i
SR i Extl-a Ct ion verb={type=ivg, dinfinitive=kill stypeVG=FVG, itense=SimPas, ..},

when thes convoy struck fetype=ip st Fohn, dastName=Mscller, ..},
an Improvised Explosive wvictimAll= John Mueller and four sther persons,

Device today in eastern wanse All=an explosion incident,
Afghanistan. 2place={:type=city, name=GOSTIVAR, ...},
:placeAll= GOSTIVAR area,
el ceContent=Johm Mueller and four other persons were killed ...,

start=534,
remnd=624,
wrule=killAction2

Fusion and filtering
with XSLT
Dari documents
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Content
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3. The Multilingual Tajik Extension - IV

Dr. M. Hecking

® How the Tajik module was developed:

Documents were available in Tajik with their English and Russian
translations

A broad collection of linguistically annotated Tajik texts (corpora) is
not currently available.

Statistically-based machine learning methods are therefore not
usable

The classical rule-based approach is used.
B Components of the Tajik module:
Tajik Tokenizer, Tajik Sentence Splitter, Gazetteer lists
Tajik NE Transducers
Tajik VP-Chunker

word-to-word translation into German
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3. The Multilingual Tajik Extension - V

Dr. M. Hecking

B The Tajik Tokenizer and the Tajik Sentence Splitter are nearly identical
to similar GATE components for the English language.

B The Tajik Gazetteer is used to identify names, as the basis for named
entity recognition.

B All Gazetteer lists together contain about 2,100 entries (also some
Gazetteer lists with English names)

B Gazetteer types with the number of entries:

citv_tg 1st (41) mountain Ist (19) person_full 1st (38)
citv._world 1st (60) | name all malelst (98) pers_pron lst (14)
countrv.lst {197) name all female lst (92) | person_religlst (11)

countrv_adjlst (4) | name tg male Ist (526) provinz lst (21)
date_kewlst (12) name_tg_femalelst (318)  regionlst (16)
dav.lst (16) number letterslst (156) river.lst (40)
determiner 1st (&) ordinal Ist (58) sealst (17)
jobtitle 1st (98) organization lst (34) time unit st (3)
ministrv 1st (15) org_base Ist (96) title 1st (20)
monev 1st (9) org_millst (10) title female lst (2)
month Ist (24) org_terrlst (33)

\

~ Fraunhofer

FKIE



. The Multilingual Tajik Extension - VI

Dr. M. Hecking

Based on the recognition of the Gazetteer list entries the named entities
(NE) are identified with the help of the Tajik NE Transducers.

These JAPE grammars generate new annotations that are used in
subsequent processing steps, e.g. PERSON{firstname=Hamrokhon}

Implemented NE types: City, CommonOrg, Country, Date, Govern-
mentOrg, MilitaryOrg, Money, Person, Number, Gender, Jobtitle,
Province, Region, TerroristOrq.

All types have various features which are also determined during the
recognition process (e.q., firstname, lastname, rule).
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3. The Multilingual Tajik Extension - VIi

Dr. M. Hecking
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b o
Type Set Siat End  Features
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® Named entity recognition of type Person and Date

w
DATE
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] Lonkup
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3. The Multilingual Tajik Extension - VIIi

Dr. M. Hecking

B The verbal phrases must be analyzed as a basis for the identification of
the action.

B The Tajik VP-Chunker implements through JAPE rules the analysis of
finite (present, past tense, perfect, past perfect) and non-finite verb
phrases, participles, adverbs and negations (partial morphological
analysis).

B Four full-form lexica for Tajik verbs
present-participle forms
past-participle forms
past-participle forms for compound verb phrases

compound verb phrases forms in past tense

\
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3. The Multilingual Tajik Extension - IX N

B To identify the number, infinitive and the verb stem the approach of
word stemming was used.

B The result of the analysis of simple verbs is stored in the annotation type
Verb. Different features contain the recognized information:

infinitive (“Infinitiv"”),

mood (“Merkmal”)

person (“Person”),

stem (“Stamm”),

translation of the infinitive (“TranslationDE"),
tense (“Zeit"),

rule,

string.
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3. The Multilingual Tajik Extension - X

Dr. M. Hecking

€3 GATE 4.0 build 2752

File Options Tools Help

LIRS K

b cate Messages || 2% Carpus Pipsline_00016 || &7 GATE document_DDDS?‘ &7 GATE document_00040
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‘_ Caraus for GATE docum Lymopad 31BN XOAMCAXOH ¥YAKYIWIMH 3AHX0W TOWMKE a3 caBalu Ta40By3H OHX0 43R OMNAax0AWOH MaLHUAOA Kapda MeWaean,
P Fafp 22 MH OHX0 HAMEAOHAHE, KW 430 XONM 2apyRaT METAEOHAHA 53 KFMaKK =¢kyikA McTHhona Bapang, Myeoduin
HUWOHAOD0M DXMIHUHE OMOPKMK JACTRACWYAS, 32 AHEIP TO CEHTADPM conW 2008 — nap ToUMKKCTOH 240 X004can ¥y OKyvILA O LocaTion
BaRHK 2aHx0 3 kAR THPMETS WLAACT Bane KOpWHHOCOH YyHMH MEWYMOPAHL, KW DAKAMEDH ACTA 33 MH XA 3BT KacTaHg, ] Lookup
‘- Corpus for GATE docurné ||| 38R0 Ha Xaman YyHrH Xoaucaxo Aa kAR TMpKBTa MEW 3BAHL, [ LoakupExtension
5§/ GATE document_D0037 | ||| «kywim 3aH0H Ba MOHaHEH anugemuan BUHICTIMG & Tatnaps a IEEEEE: , - MEFAL 2b30H ACCOTCHATCHAN PFXIUMHOCOHM ] NUMEER
ToOuMKMETOH Maxmamgynno JaenaToe. XykyKMHOCOH METFAHA, k1 a3 IS ;z Y [ ORGANZATION
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Q‘. Tajik VP Chunker_00022 |R=apnuH Tag4HKHCTaH: TEHOERHOE PEEEHCTED - TONEKD HA Bymared, A [ sentence
METABOHEL,) ... e
-\, Tajik Transducer_00028 nfinity | wyaan M -
2 2 (.3 Ha xaman KFLmMWxon xagyinpo SaH50H YaB0H Mupo MEEYHaHA, herkmal | Indikativ ~ O _
- b Tajik Sentence Splitter_0 Jop dapsand mefowan. YanauH Bop kFWAW K xyaryua kapaa, xnpol 5 S % ap ] Taken
Ee, B erson w || 3.Pers.5g. v
% Tajik Gazetteer 00010 MEKAWKA & parkoAwpo mebypun. () [’
|Stamm v“Luy,u, v|@ 0] VG
E:,TajikTukeniser 00o1A
TranslationDE | |werden w B]
@ Document Reset PR_00 et + |[Periakt v @
ﬁ Data‘stores |rule v“'u'\l'ord v |@ =
string || Wy aaacT ~ B]
Start End Features
875 [{nfinitiv=wyaH, Merkmal=Indikativ, Person=3.Pars.Pl, —"—"@ s
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3. The Multilingual Tajik Extension - XI
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[X GATE 4.0 build 2752

File Options Tools Help

FEIEES K

GATE
Applications
Eﬁ%& corpus Pipeline_00016
Language Resources

~ & Corpus for GATE docums

% Frocessing Resources

Q\-, Tajik WP Chunker_00019

~ %, Tajik Transducer_00014

- g Tajik Sentence Splitter_00
% Tajik Gazetteer_00021

'ﬁ, Tajik Tokeniser_00018

0 Document Reset PR_000

ﬁ Data stores

Messages| £ Corpus Pipeline_DDD']E‘ &7 GATE document 00014 |

|Annutati0n Sets||Ann0tatinns| Co-teference Editor |@| Q

hiyk amman OauHaeea, OQywanfe (7 Main 2008 con) ”~
&K BEFOXHPFIMM SUMUCTOH, MaH Ba xaena Sapomana, Ga NOAX0AM KEPOCHHW ABMATCHOHA NOWKAA, X¥AP 0 0TAW 3303M:s,
- Hakn kapg Moxwapdd, SaHW aE0HE a3 Baxw, kW fap wapkd ToMMEMCTOH BOKE b acT. ¥po fa BemopxoHa Bypaa, as mapr
Ha40T A0AaHA, Bane ¥ adcyc Mexypa, KM 3MHAS MOHLAACT.
«Hapo Mapo Ha40T A0A3HAY! MaH Be20pam 22 YyHWH SHHOAMR:, - MEeryan .
LUIymopan 2HELN X00MCAX0M ¥ OKYIUMA 3AHX0W TOUME a2 cafalu Ta4oey2M OHX0 Aap OUNaxX0AWOH MAabHUIOL Kapaa
MEeWaEas, Faip a3 WH OHXD HAMELOHEHA, KW [AD XONKW 2apVPRAT METABOHAHL, &3 KFMaKK xykvkR MCTHhOE Bapang,
WyEODHEM HHILOHA00=0M OXHPMHA OMOPKA JACTRACWYAE, 33 AHEAN T0 CeHTABpK conu 2008 — gap TosMkrcTod 240
EOAWCEM By EyIUR BafHu 2aHx0 Ba kadn tMpudTa WyAaacT. Bane KOpWWHOCOH YyHHH MELYMOREHS, KH P aKamsoM 3cna &3
HH
*aM 3MB/, XACTAHE, 38R0 HA XaMak UyHUH Xoaucaxo Ba kaiy [HERDTaMelaEamg
1O o
S OKYWAK 2aH0H Ba MoHaHOW 3nuaemuan BTN é Ta
PY5WMHOCOHK TOqMEMCTOH Maxmagynno Jaenatoe. X\,rrwnqmm—|VG T | oyl
Menuxan. Bapod MapaoH Ta40eys HUCBATH 2aHx0M X0 AK Ko
¥EWOBAHA0H MaxpyM MEWaBaHa, 2ep0 Nac a2 qnna,u,upu.lae |Merkma| g ||Passi1r 2 |® Ba
MAKOMK 23H JAap XaB0naM 2epuH TaO#WEMCTaH: reHIepHOe ™ =)
conu 2008 myTonuea Kapga MeTAEOHeD) ... Typ w | |FyWG w @
(... Ha XaMak KJLLMILXOM RYKYIWMAD S3HAOM ABOH WD M Zeit v || Prasens ~ @
coxHAM Yop Papzang Mmefowad. YaHauH Bop KW v xyakyul e v [Prespassi e @ il (%
Type Set Start End  Features & ” 3 |@
WS 485 488[{Merkmal=Passiv, Typ=Fv G, Zeit=Prisens, rule=PresFassiv}
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-
[] DATE

[ DEFAULT_TOKEN
[ LOCATION

[ Lookup

[ LookupExtension
] NUMBER.

[ ORGAMIZATION

[ sentence

[] Taken
[ VERE

B Annotations of compound verb phrases (annotation type VG).
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3. The Multilingual Tajik Extension - XIi

Dr. M. Hecking

B Also a translation submodule to give a rough word-to-word translation
into German.

B This is an additional support for the analyst to decide whether a high-
quality translation from a human translator should be created.

® No online Tajik-German dictionary was freely available. Therefore a
simple dictionary with 1,300 entries was created manually.

B For each entry this is available:
Tajik lemma,
Tajik part-of-speech (POS),

Number of words in Tajik ("TgWortanzahl") with values "sw"
(single word) or "mwX" (multiple words with X words),

German translation ("TranslationDE").
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3. The Multilingual Tajik Extension - XIli

Dr. M. Hecking

Apaoducronn Capynin:POS=NNP:TgWortanzahl=mw2:TranslationDE=Saudi Arabien
Aprmiuiepuct:POS=NN:TgWortanzahl=sw:TranslationDE=Artillerist
Ackapu caBopa:POS=NN:TgWortanzahl=mw2:TranslationDE=Kavallerist
Ackap:POS=NN:TgWortanzahl=sw:TranslationDE=Soldat
ActponaBT:POS=NN:TgWortanzahl=sw:TranslationDE=Astronaut
Actponom:POS=NN:TgWortanzahl=sw:TranslationDE=Astronom
Aprouucton:POS=NNP:TgWortanzahl=sw:TranslationDE=Afganistan
Agcap:POS=NN:TgWortanzahl=sw:TranslationDE=0Offizier
AproauctoH:POS=NNP:TgWortanzahl=sw:TranslationDE=Afganistan
AmT:POS=NNP:TgWortanzahl=sw:TranslationDE=Ascht
banuyBon:POS=NNP:TgWortanzahl=sw:TranslationDE=Baldschuvon
Bbaxpu:POS=NN:TgWortanzahl=sw:TranslationDE=Meer
baxpunaBapa:POS=NN:TgWortanzahl=sw:TranslationDE=Matrose

B Dictionary entries
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3. The Multilingual Tajik Extension - XIV

Dr. M. Hecking
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4. Conclusion

Dr. M. Hecking

B In this presentation, we presented the functionality to perform
information extraction for Tajik texts in the multilingual ZENON system.

B We expect that systems like ZENON will increase productivity of the
intelligence analyst. He might analyze and combine information even
from texts written in languages the analyst does not understand.

M Possible improvements
greater coverage of grammatical phenomena of Tajik

realize the recognition of action types and the combination of
actions with their semantic roles

larger dictionary, independent translation system, deeper
integration

B A more general problem is to get the same coverage of linguistic data
(e.g., dictionaries, grammars) and functionality (e.g., POS tagger,
morphology analyzer) for rare languages (like Dari and Tajik).
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Dr. M. Hecking

Thank you for your attention!

Questions?
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