o

Hybrid Strategies

for
better products and shorter time-to-market




Background W

e Manufacturer of language technology software & services

 Spin-off of the research center of = =:s= Germany/Heidelberg

e Founded in 1999, located in Heidelberg, Germany

e Advancement of IBM-technology Logic based Machine Translation
» Core competence:
— Machine translation (RBMT) & electronic dictionaries

— Linguistic text analysis (morphology, syntax, semantics)
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Products




Products 1 Wo

Client- & client/server-solutions

e translate

— machine translation product (maintained and developed further since 1996)
— languages: EN <> DE, FR <> DE, (EN < FR, ES <> DE)
— multi-user versions with user dictionary- & TM-synchronisation

e translateDict™
— electronic dictionary with innovative search technology

— IntelliDict® (show reading and translation of a word which are best in the context)

— FlexiFind ® (find main word in context and display the corresponding dictionary entry)
— languages: EN<>DE, FR <> DE, EN < FR, ES <> DE

— multi-user version with user dictionary-synchronisation



Products 2 W\f.o

Server-based solutions

 Lingenio Translation Server (LTS)

— for a company’s intranet or as a service
— languages: EN <> DE, FR <> DE, (EN < FR, ES <> DE)
— with user dictionary- & TM-integration, webpage integration

* Lingenio Dictionary Server (LDS)

— for a company’s intranet or as a service
— languages: EN<>DE, FR <> DE, EN < FR, ES <» DE
— user dictionary-integration
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Lingenio Translation Server (LTS) W

Public versions (for testing)

e [translatedeu (EU FP7 project)

 PONS translation portal (partner company PONS GmbH)
(preference over bing DE-EN/FR)
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Europe's Information Society

Thematic Portal

Iitranslated4eu

Human-

Community
Ubersetzung

Sprache

jlranslaledey  HIES

Sachgebiet Crientierung

Deutsch ==l Englisch

Die globale Erwarmung hat zahlreiche Folgen - eine davon betrifft Schmetterlinge in Nordamerika. [Zehntausende Beobachtungen

haben an der US-Ostkiiste ein klares Bild ergeben: Steigende Temperaturen lassen die Insekten nach Morden wandern,

0
<]

&1

7 Text beszer verstdndlich ist.
n. Sie helfen uns dadurch, unser Angebot zu

Ubersetzt. Das soll dazu fihren
indem sie auf den Stern unter ihr
terflies of this in North Americ

DLt
L

Integration:
'i=

Presse-Raum
Webseiten-Add-

news and events b

Treten Sie uns
Gruppe bei b
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Pons.eu Language Portal

2 f Facebook | [8 Twitter | Anmelden | Seite auf [PaLEs] -

Sprachenportal Worterbuch BLEIEC LN Vokabeltrainer | Bewerbungstipps | Schule | Community | Tipps & Tools | Reisen | Online-Shop

Von: Deutsch ™ | " | Nach:Englisch ™ | Anbieter: Lingenio ™ ‘

Die Riesenhitze rollt an: Bereits am Samstagvormittag registrierte der Deutsche Wetterdienst (DWD) in Offenbach stellenweise ungewdhnlich hohe Temperaturer‘ Cluelltext:
Tageszeit So zeigte das Thermometer im Westen - etwa im Raum Kdln/Aachen - bereits 27 Grad an.

The giant heat rolls: The German meteorological service (DWD) in Offenbach registered in places exceptionally high temperatures already on the Saturday morning for the
time of day. So the thermometer showed already 27 degrees on the west - approximately on the room Cologne/Aix-la-Chapelle.

Ein Service von Lingenio (Hilfe)
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. . . 4 s
Lingenio Translation Server Wwo

 Integration via Plug-Ins into...
— Publishing Tools
 \Wordpress, ..
— CAT-Tools
e Trados
e« OmegaT,...

e Customization (TMs, user dictionaries)
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Products 3 W

o Text analysis

— Morphology

— Syntax (slot grammar analysis)

— Semantics (shallow semantic structures from slot grammar analyses)

— Discourse representation (discourse referents, events, referential links)

e (Generation

— Inflected forms & sentences from morphological/syntactic/semantic
structures
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Awards

e 2007: dolT Software Award for FlexiDict®
e 2005: dolT Software Award for IntelliDict®
e 2000: D2-WAP-Developer Award

by Mannesmann Mobilfunk and Nokia

for WAP-based Translation Service

e 1998: European IST-Prize X * *l
for Talk & Translate :*

e 1996: European IST-Prize ’
for Personal Translator

EACL 2014 — HyTra - © Lingenio 2014 11



Quality evaluation Wo

Selection...

o 2013: Good network solution (translate pro version12) MDL,}

e 2011: Good quality ( translate pro version 12) GO
e 2009: Good quality ( translate pro version 11) Bsmcesedl
e 2007: Very good quality (translate pro version 11) ELT"'@E
o 2007: Test winner (translate plus version 10)

Ausgabe D&/2007

e 2005: Good quality (Office dictionary) b

computer
fochnik

e 2000: Test winner (Personal Translator Office plus) PCPr@xis |
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Hybrid Strategies W

Motivation

» shorter time-to-market with more and better systems

Constraints

 high quality
o compatibility with rule-based components/systems
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Hybrid Strategies W

RB-systems Statistical systems/evaluation

1) RB-analysis and -MT «— iInformation from corpora
statistically gained

2) RB-analysis — structure-based SMT
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Hybrid Strategies W@

RB-systems — Statistical systems/evaluation
/ bootstrapping \
1) RB-analysis and -MT «— iInformation from corpora

statistically gained

2) RB-analysis — structure-based SMT
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Hybrid Strategies W

/ bootstrapping \

1) New content for RB-analysis, -MT «information from corpora

e Monolingual
— learn morphological classification and forms from corpus data
— learn syntactic information from corpus data
— learn semantic information from corpus data
o Multilingual
— learn dictionary entries from bilingual corpus data

EACL 2014 — HyTra - © Lingenio 2014 16



Hybrid Strategies W&o

Monolingual content (for rule-based analysis and MT)

 |earn morphological classification and forms from corpus data

Example
Deriving de/het gender classification for Dutch nouns for RBMT generation tasks

(poster session)

 |earn semantic information from corpus data: semantic typing
(using subcategorization & collocation information,..)

» learn syntactic information from corpus data
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Monolingual Data W

 learn syntactic information from corpus data
Strategies:

» learn grammar rules / parsing
— MALT-parser (invited talk Joakim Nivre, Nivre et al 2006, Bohnet, ..)

» learn rule selection preferences
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Hybrid Strategies W@

learn grammar rule selection preferences from corpus data

» use sentence annotations/analyses (stored in database)

» use alignment and RB-transfer information between analysis
nodes

(background: ,slot grammar* analyses (dependency grammar) (McCord 1989),..
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Hybrid Strategies

Aumenta la demanda de energia eléctrica por la ola de calor
(the demand for electricity increases because of the heat-wave — Increase the demand ... !)

[ ] top aument5881423¢C1 .3, u> verh{fin{[[persl3. . sqg. presiindl]l. X
I —— ndet 1ad4253663 (2> det{def . [fizsgl K7>
subjin> demanda4236831<3.5> noun<cn.,.[fisgl,.def>
ncomptptide?? ded4235161¢4.5> prepide  K8.5>
_IE ohjprepin? energiad241313<5> nountcn, [fizsgl,aj>
nad) electricod4248217¢6> adj(¥13.[fi=gl. ¥14>
L — nprep pord4264271C7. 2> prepipor. H?.9>
— ndet lad4253663 (8> det(def,[fi=zgl, 18D
ndet d¢i> objprepind 0lad268661<7> nountcn,.[fisgl. def>
subj<n? nachfrages T nprep de4235161C18.11> prep(de,Hi%,ii)
L_ ncomp<p<Inach!dat 1> nachtemp<: objprepind caloprd2292977C11> nounftcn,.[misgl R12>
ohjprepidat strombBBGE
top steigbb7BL
L Uprep wvegen78f4d®—— top aument4226689C1 . u.3.5> verbh{fin([[pers3d, =g, presiindl. [pe
C ndet d<?> LI: ndet lad4253663<2> det<def .[fisgl.X13>
obhjpreplgen’ hitzewells obhjin> demanda4236831 (3 u> nountcn. [fisgl.def>
L compi{pide?>? ded4235161¢4.5> prepide  X4.52>
L_E:::::: ohjprepin? energia4241313{5> nountcn. [fisgl.aj>
nadj electricod248217C6> adjCs3?, . [fFisgl. H18>
L nprep pord2642°71 07 2> prepipor K5 2>
— ndet lad253663 (8> det(def . [fizsgl. X6>
obhjprepin?> ola4260661C9> nountcn,. [fisgl,. def>
1 nprep de4235161C18.11> prepide, ¥7.11>
obhjprepin? calor4229299711> nountcn,.[mizsgl X8>
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Hybrid Strategies W\f.o

Example:
e DE-ES
» Improve grammar ES

ES: Aumenta la demanda de energia eléctrica por la ola de calor
(the demand for electricity increases because of the heat-wave — Increase the demand ... !)

DE: Die Nachfrage ... steigt
» prefer subj-application to imperative in context ....

(Babych et al 2012)
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Hybrid Strategies W

1.b) Multilingual content for RBMT from corpora

» learn dictionary entries from bilingual corpus data

> Autolearn<word>
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Translation Center

§  translate pro 12.1 Translation Center - English - German

= =] =

File Edit View Format Dictionary Translate Archive Text-to-Speech  Autclearn  TranSelect  TranslateDict  Help

English - German - *a B N DB h I’- -y - t‘ !E E a_'l [J ﬂ x?

A Arial +10 PA-FKU|E|=E2E 910%~E

O & DA

Assistant o iSu:-un:e text {[untitled]

| Assistant -
Hide Show below K|

Translate ready

m

What would you like to do next?

 User dictionaries
edition, settings

|| =« Open anexisting document for translation
« Create text and trandate interactivey

« Browse the dictionary

» Add words 1o the dictionary

« Edit the dictionary

W e Edit the sentence archive

« Translation Memories
selection, settings

e Automatic extraction

iTarget ket - [untitled]
Settings

Hide Show above

Scenario manager: -
Change

Sournce text English
Line break as end of sentence (On)

—ofdictionary entries—

» Postediting:
Alternative translation

 Assistant:

i Recognize what pronouns refer to (Off) - U nkn own WordS,
| 2 Assis... [#y Unkn... | Curre...| ||; Statis...| | Statistics, settings
F1 for Help ' T




AutoLearn<word> W

extracts suggestions for dictionary entries from ...

e postedited MT

e translation memories
— from single sentence pairs
— complete TMs

« from bilingual text
— via Lingenio sentence aligner
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AutoLearn<word>

bilingual texts ...

European insurance regulation

Solvency Consulting
Knowledge Series

Sobvency || filr Schaden-Unfal- VYersicherpr

[H} Gesamthilanzansats und Auswircungen auf die Versiche rengswirtschadt

Dieser Artikel stedt dhe grundiegenden Prindgien des Gesarnibilanzansees und e Aursiriungen
s die: Versichisungrairschaf ueter Sabenoy 1 fe ginen Schaen- Unfal Versichener dar.

Sie Bauer aul demn Vorschlag Tur Rahmenrichliss vom Febnuar 2008 der BU- Eommission ued des
DurehiThrung der Richifinie innerhall der vienes quastiativen Aussirungsstudie 054 s, an
derstn 141F Versicherunguontemehmen bis Iull dieses labres teigenomenen haben.

Dt europischie Versichinungsaufont aoll ten e aeigemdRen Vorgabin oientienen.

Im Gegensat zu den bsherigen Sovabilis chriftien soll Sal 1l e prospeictive und
rsib o hen e S buche Srrweise widerigiege|

Diee ilintigen Werschriften Bseruhen auf einem Gessnbianeiesatn

Dabei soflen die SovabifEiesvorscheifen mit den Rechnunguegurgsvorschiihen hamnonisien
witfiE!,

Vermdgensgegenstinde und Viertindfct e ien sind konsiaen ru MariTwenen o bewenen

Tur Bewerurg der Vemdgersgegenstinge kireen grundsitdich die IFRS Bestimmunges rugnmie

gt werden.

Sind hitleat MG IRDW et worhisnden, dind g Bilanapooten i 2u BadwertEn.

Dé: Abbilcung stelli die K winer b ischin Bilara dar.

Do it Aitative: Auawirk i pedgt, dakd in den Ustssnehmien Kaum Uinteracddhede
rmischen den Blansorenen der derzeitigen Solvency 4 BRan: wrd der nisen Solvenoy-11-Bilanz
bretteent

Deer Auifbiaes dier Bilasaen wonerscheider o jedodh gronssitlich.

Deer Untrsc hiesd It umso griider, e weniger die lokalen Rechnoegslgungsan forderungsn
kT TR erE Annateen Fugrunde legen.

Db war die Seubswerung der Kagitalandagen sl der Abveite 2y Maskraemen e Sobency- I
BHanz vin cen misstes Linternetanen problnod dundeuiien.

Eehiwierigheiten traten edighch el Ser Bewerturg von latenten Steuerm, Betsiligungen,
Rbckversichenngs-lorderungen und konmeminterrsen Geschiften aul.

Dint andebaten Verlnaserungen Snd s der Passvsete der kinflipen Solvenabilan: D enwamen:

viersicherungstechnische Rockstellergen konmten rech nicht von allen Unternitenes vollstindig reu
[P F R T

Solvency Consulting
Knowledge Series

Sohancy | for property-caneadty inpurarns

(11} "otal balznoe sheet approsch and imgact 30 the Inserancs Industry

Thisarticle presents the funcamental prnd ples of the total batance sheet aparoach and e
Iimipbcatioes of Sokwency B for a property-casuatty insaner.

They are esed on the proposal for a Framework: Directive by the Eurcpean Commission in Febnsary
2008 and an the imakmentztion of the Dinective within the fourh Quantitatve Impact Shady QI52.
A toalof 1412 nsurance companies particinaed in the study up to fuy thisvear.

Eurcpean insorasce supervision ks bo be geared to modern reguinements.

Undko tho procest cobanoy ragiems, Schmancy 8 i dagnedta refoct 3 ar ard rick-aricntod
nooromic e,

12wl b bacnd or 3 toksl babincn shest spprosch and harmoniced with scoounting rulss snd
regulatians

Aoz annd b itsz sl conubienily b oo beod ol nse bl vabes,

In painciple, |FAS provkions can beused a5 a besis for valulg theasset.

If MArkeT Walues are uravaiaose, the talznoe Sieer MEms mUsT be revaned.

Figue 1 shows e conponmts ofan coonomic balaoe sheet.

Thee lourth quandtative impact study shows that the 0154 balanc: sheet does nat considerablby
devizte from the current Solvency | balasce shoet.

The mlance sheet commpasiton, however, differs fundamestally.

The e the local accounting reguliticns ane besed 0y maroet vaue asmsmpbons, te groter the
ditfarence

In the case of mass companies, thae investments on the assets side were revaued withowt difficabty
the rarke; valums of the Sobsency | balatos sheet,

Nt wernanby ennnnresrnd with da vl i i fawns, particip renirInre
recesable: and niragioup tanmdicns.

Tha gratact changoe = ba mipacted will invaka tha iakilities tice of the futars cobmney batznza
sheat.

Mt all comipanica have Beer able o fulls revalue thelr technical srowisiona yot.

Thizse prawisians are specially important for determining the elizhle @pftadcompanents for
L g Uhe sudnnecy capilel roguie il sims e bueonea dioe gl e,

in addtior, thes: provisionsare used to calosbie the solvency copital eguirement

DOn average, the e 3t theprovitons s iower thanender Solvency |, mainiy becasse the waimtion
systern Is dfferent.

Thee sowerage ratia, Le the rtio betwees avadlble elgible capitzl and the sovenoy capitad
requirement SCF cansidered necessarny inview of the insunince ompawy?s rsk stuation, is an




AutoLearn<word>

align & import into translation memory...

-

2008 der EU-Kommission und der Durchfihrung der Richtlinie
~ innerhalb der vierten guantitativen Auswirkungsstudie Q1S4 auf, an
- denen 1.412 Versicherungsuntemehmen bis Juli diezes Jahres
- teilgenommen haben.
]
They are based on the proposal for a Framework Directive by the
European Commission in February 2008 and on the
implementation of the Directive within the fourth Quantitative
Impact Study QIS4.

T|T_'; Sie bauen auf dem Vorschlag zur Rahmenrichtlinie wom Februar
1

ﬁ Sentence Archive Browser — | (5]
Search - E Active
) ) _ ) [| Pazsive
@ Word/Source ) WordiTarget i) Fuzzy/Source () Aftributes
'[I;.J] Dieser Artikel stell die grundlegenden Prinzipien des - ’ Search ]
| Geszamtbilanzangatzes und die Auswirkungen auf die
Vemrsicherungswirtschaft unter Selvency Il fir einen Schaden- [ Attributes ]
. Unfal-Versicherer dar.
This article presents the fundamental principles of the total halancel_"_l
sheet appmach and the implications of Sohvency |l fora ’ Save ‘
property-casualty insurer.
[ o]

5,", Die europdische Versicherungsaufsicht soll sich an zeitgemiken
‘[-?i Vorgaben orentieren.
L.

=

A total of 1,412 insurance companies paricipated in the study up to
July this year.

4 Dabei sollen die Solvablitsvorschifien mit den

i T, S Lt s o | hefem o emi—i- s B

New dictionary candidates...

Cln=e
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AutolLearn<word>

extract from single TM sentences or from complete TMs...

-
Suggestions for new dictionary entries Ié,l

The following new pozzible dictionary entries have been found:

Marktpreiz ™ market price - [ bark all/mark none ]
Finanzinstrument = financial instrument -

rezultieren = trigger
Wechselkursnzsikos ™ cumency risk
werden ~ aggregate [ &dd to active user dictionarny |
Auzwitkung ™ impact
Ciurationen = duration ]
Finanzinstrument ~ financial instrument
kehren ™ zan

Finanzinztrument ™ financial instrument
betreffen ~ harbour

Schaden-Unfall ~ accident

Haftpflicht = liakbility
Beitragzruckgewahr ™~ premium refund
zugeharig ~ rezpective

gefingerem Linzsatz = interest rate
bestehen ™ arize

zichern ™~ hedge

Meubewertung ~ revaluation

BTN

zinszensitiver Yermogensgegenstand ™ asset l Abort |
Zingzenzitiven Yemogensgegenstand ~ agset =

ermitteln = be

Standardanzatz = standard approach b

4 ; [ Close ]

Sentence 145,145 288 zugaestions for new entries




AutoLearn<word> Wo

suggestions ...

 relate (potentially) to all parts of speech
(nouns, verbs, adjectives,...)

 Include multiword expressions

e can be selected for integration into active user dictionary....
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AutoLearn<word> - Extraction methodW

Use..

1. Translation relations from system dictionaries

2. Structures as assigned to source and target sentence by
the analysis components of the MT system
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Example W

DE:

Die Lithofazien-Analyse der Pliozan-Schicht hat eine gewisse
Anzahl von Umweltablagerungen ergeben.

EN:

Lithofacies analysis of the Pliocene succession unravelled a
number of depositional environments.
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Dependency grammar structures

Dependence tree.

n———— top s(ergehbh,.209287>
Y subj<n? sCanalyse, 26886
i "——— ndet s(die.d>»
! "—— ncompound Lithofazien
I "——— nobjul s{zchicht  6HA2138>
! *— ndet sCder,.d>
i *— ncompound s{plio=in.1179941)
Y ohj<n sCan=zahl . 3929%>
Y——— ndet g{ein,.182125>
Y——— nadj sCgewiss . gewiss)

—— nobjful sCablagerung . 5835)
— ncompound sCumwelt . 20122

mtuv{ind:dcl:nwh.tf{pres. 1.8, aX:[[ergebll]
noun{cn.nom,.—{—{pers3d.sqr. fr>. [1>:[[activity,.analysell
det{nom,—{(—{(pers3d.sgr.fr. [defl1>:[[d.diell

nountprop.cmnp,.—<—Cpersd, sqr K1), [1):[[Lithofazien.unknownll
nountcn,.gen,.—{—C(persd . sg) . f2 . [1>:[[conv,.measzure nonliv . nonself  part.:
detigen,.—<—<persd, sqr 2. [def1>:[[d.derll]
nountcn.cmp,.—C—<persd. . sqr.ntd,. [12:[[plio=zdnll
nountcn.acc,—{—<persd . sq).f>, . [1>-[[anobj,anzahl . quant .plagr{nnoun>11]
detf{acc,—{—<{persld, sqd . f2. [indef13:[[einl]
adj<p.,acc,—{—<persld.sqr. f>. [1>:[[gewiss,. modalll
nountcn.gen,.—C—<persd. pld. f>,. [1>:-[[ablagerung.phyz1]
noun{cn,.cmp,—{—{(pers3 . .sgr. f>. . [1>:[[coll,liv.,umwelt]l]

Dependence tree.

o————— top sCunravel 285272
te——— subjin? s<analysi=z . 865631
I "—— npren Lithofacies

! "——— nobjin? s{successzion, 51567
i *— ndet s{the . 13681148

j *— nadj sCpliocene 1179944

————— obhjin? s<number. 1146254
—— ndet s€a,.B851651>

— npren depozitional

mtu{ind:del:nwh.tf<{past. B . 81>, a>-[[unravelll
nountcn.nom,.—C—<persd . sqgr.nt),. [1r:[[analysiz1]

noun{prop, [nom.accl,.—{—<Cpers3d H23 . ntd . [1d:[[Lithofacies,unknownll]
nountcn.gen,.—{—<persd . sqgl. ntd, . [1d:[[successionl]
detigen,.—<{—<persd. sqgr . nt).[defl1>:[[thell
adj<p.gen,.—<{—<Cpersld.sgd. . nt>,. [nuhl>:[[pliocenell
nounfcn,acc,—t—¢Cpers3.sqr.nt?,.[12:[[number,.guant,.percotnobjin>>11]
detf{acc,.—{—{persd, . sqgd . ntd.[indef1>:-[[all

—— nobjin? s{environment.18@01184> noun<cn.gen.—{—<{persd.pld.nt>.[1>):[[environment]]

noun{prop. nom,.accl.—{—<Cpers3d . B3>, . nt2>.[1>:[[depositional.unknownl]
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Dependency grammar structures + ’ ’
transfer knowledge

Dependence tree.

n———— top s(ergehbh,.209287> mtuCind:dclonvh,.tf{pres. 1. 8>, a):[[ergehl]
Y subjin? sCanalyse . 268862 nicn.nom,.—<—<persd,. sqr f2. [1>:[[activity,.analysel]
! "—— ndet gCdie. d> Cnom,—C—<persl. . sq) . fr [deflr:[[d.diell
! "—— ncompound Lithofazien nogntprop.cnp,.—<—{persd, sqr 1>, [1):[[Lithofazien.unknownll
I "——— nobjul s{zchicht  6HA2138> ni{cn.gen,. —{(—Cpersd, sg) . f2. [12:[[conv,.measure nonliv . nonself  part.:
i *— ndet sCder . d? Cgen,.—C—<persd.sqg) . f> [deflr:[[d.derl]
i *— ncompound s{plio=in.1179941 Ccn.cmp,.—%“—tpersd. sqr.nt),. [12:[[plio=zdnll
Y ohj<n sCan=zahl . 3929%> no cn.acc,.—C—<persd . sq) . f>, . [1>-[[anobj,anzahl . quant .plagr{nnoun>11]
Y——— ndet sCein . 182125 de cc,.—S—{persld,. sqd £ . [indef13:[[einll
Y——— nadj sCgewiss . gewiss) ad sacc,.,—C—<persd.,.sqgr. . fr. [1>:[[gewiss.modalll
*—— nobj<ul sCablagerung . 58352 cn.gen,.—C—<persd. pld. f>. [1>:-[[ablagerung.phyz1]
*— ncompound s{umwelt.720122) cn.cmp,.—C—<persd . sqr . f2,. [12:[[coll,liv. umwelt]]

Dependence tree.

o————— top sCunravel 285272 Cind:dcl:nwh.tf{past. B, 81> ,a>:[[unravelll
te——— subjin? s<analysi=z . 865631 nicn.nom,.—<—<persd. sgr. . nt). [1>:[lanalysisl]
I "—— npren Lithofacies n{prop, [nom,accl,—C—<pers3d. i2d . ntd . [1}:[[Lithofacies . unknownl]
! "——— nobjin? s{successzion, 51567 n{cn,.gen,.—<{—Cpersd,. sqgd . nt),. [1):[[successionll
i *— ndet gCthe. 1381148 Cgen,.—C—<persd.sgd . ntr, . [def1>:[[thell
i *— nadj sCpliocene 1179944 adj<p.gen,.—<{—<Cpersld.sgr. . nt>,. [nuhl>:[[pliocenell
Y obhjin? s<number. 1146254 nountcn.acc,—C—<persd . sqr.ntd,. [12:[[number,.quant .percotnobjin>>11
Y——— ndet s€a,.B851651> det{acc,—{(—{pers3d.sgl.ntd,.[indef1>:-[[all
*——— nobj<n? s{environment.1881184) noun{cn.gen.—{-<{pers3,.pld . ntd,.[1>:[[environment]]
*— npren depozitional nountprop. lnom,.accl,.—<—<persld, B3> nt). [1):[[depositional . unknownll]
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Dependency grammar structures + . ’
transfer knowledge (+ statistics)

Dependence tree.

n———— top s(ergehbh,.209287> mtuCind:dclonvh,.tf{pres. 1. 8>, a):[[ergehl]
Y subjin? sCanalyse . 268862 nicn.nom,.—<—<persd,. sqr f2. [1>:[[activity,.analysel]
! "—— ndet gCdie. d> Cnom,—C—<persl. . sq) . fr [deflr:[[d.diell
! "—— ncompound Lithofazien nogntprop.cnp,.—<—{persd, sqr 1>, [1):[[Lithofazien.unknownll
I "——— nobjul s{zchicht  6HA2138> ni{cn.gen,. —{(—Cpersd, sg) . f2. [12:[[conv,.measure nonliv . nonself  part.:
i *— ndet sCder . d? Cgen,.—C—<persd.sqg) . f> [deflr:[[d.derl]
i *— ncompound s{plio=in.1179941 Ccn.cmp,.—%“—tpersd. sqr.nt),. [12:[[plio=zdnll
Y ohj<n sCan=zahl . 3929%> no cn.acc,.—C—<persd . sq) . f>, . [1>-[[anobj,anzahl . quant .plagr{nnoun>11]
Y——— ndet sCein . 182125 de cc,.—S—{persld,. sqd £ . [indef13:[[einll
Y——— nadj sCgewiss . gewiss) ad sacc,.,—C—<persd.,.sqgr. . fr. [1>:[[gewiss.modalll
*—— nobj<ul sCablagerung . 58352 cn.gen,.—C—<persd. pld. f>. [1>:-[[ablagerung.phyz1]
*— ncompound s{umwelt.720122) cn.cmp,.—C—<persd . sqr . f2,. [12:[[coll,liv. umwelt]]

Dependence tree.

o————— top sCunravel 285272 Cind:dcl:nwh.tf{past. B, 81> ,a>:[[unravelll
te——— subjin? s<analysi=z . 865631 nicn.nom,.—<—<persd. sgr. . nt). [1>:[lanalysisl]
I "—— npren Lithofacies n{prop, [nom,accl,—C—<pers3d. i2d . ntd . [1}:[[Lithofacies . unknownl]
! "——— nobjin? s{successzion, 51567 n{cn,.gen,.—<{—Cpersd,. sqgd . nt),. [1):[[successionll
i *— ndet gCthe. 1381148 Cgen,.—C—<persd.sgd . ntr, . [def1>:[[thell
i *— nadj sCpliocene 1179944 adj<p.gen,.—<{—<Cpersld.sgr. . nt>,. [nuhl>:[[pliocenell
Y obhjin? s<number. 1146254 nountcn.acc,—C—<persd . sqr.ntd,. [12:[[number,.quant .percotnobjin>>11
Y——— ndet s€a,.B851651> det{acc,—{(—{pers3d.sgl.ntd,.[indef1>:-[[all
*——— nobj<n? s{environment.1881184) noun{cn.gen.—{-<{pers3,.pld . ntd,.[1>:[[environment]]
*— npren depozitional nountprop. lnom,.accl,.—<—<persld, B3> nt). [1):[[depositional . unknownll]
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Dependency grammar structures +
transfer knowledge (+ statistics) ‘ .

Derive new relations

Dependence tree.

—— ncompound
—— nohbhj<u?

— ndet

— ncompound
————— ohj<n
—— ndet

——— nadj

—— nobhjf<u

— ncompound

P Y o
-

s(ergehbh,.209287> clinwh,.tf{pres.1.8>.a):[[ergehl]

sCanalyse . 268862 m.—%—<persd, . sqr £ . [1>:[[activity,.analysel]

gCdie. d> —Cpersld. . sqr 2. [defl1>:-[[d.diell

Lithofazien cnp,— L Cpersld.sqg), Bl . [1):[[Lithofazien,.unknownl]
s{zchicht  6HA2138> n,—{—<persld . sqr . f>. [12:[[conv, . measure. . nonliv_ nonself . part,:
sCder . d? —persld. . sqr ). [defl1>:-[[d.derll]

gCplio=zan. 1177941 p.—%—tpersd. sqr.ntd,. [12:[[plio=zdnll

sCan=zahl . 3929%> c.— 4 tpersld,.sqr fr.[1>:[[anohj.anzahl,.quant . plagr{nnoun>1]
sCein . 182125 —persld. . sqy £ . [indef13:[[einll

sCgewiss . gewiss) ——persd,.sg). f2.[1>:[[gewiss.modalll

sCablagerung . 58352 n.— % 4tpersd . pld. f>. [1>:-[[ablagerung,.phyz1]

sCumuwelt . 720122 no p.—5tpersd, . sqr £ . [12:[[coll,liv. . umuwelt]]

Dependence tree.

o————— top sCunravel 285272 tdel:nuwh.tf{paszt. B . 31>, a>:[[unravelll
te——— subjin? s<analysi=z . 865631 nicn.nom,.—<—<persd. sgr. . nt). [1>:[lanalysisl]
I "—— npren Lithofacies n{prop, [nom,accl,—C—<pers3d. i2d . ntd . [1}:[[Lithofacies . unknownl]
! "——— nobjin? s{successzion, 51567 n{cn,.gen,.—<{—Cpersd,. sqgd . nt),. [1):[[successionll
i *— ndet gCthe. 1381148 Cgen,.—C—<persd.sgd . ntr, . [def1>:[[thell
i *— nadj sCpliocene 1179944 adj<p.gen,.—<{—<Cpersld.sgr. . nt>,. [nuhl>:[[pliocenell
Y obhjin? s<number. 1146254 nountcn.acc,—C—<persd . sqr.ntd,. [12:[[number,.quant .percotnobjin>>11
Y——— ndet s€a,.B851651> det{acc,—{(—{pers3d.sgl.ntd,.[indef1>:-[[all
*——— nobj<n? s{environment.1881184) noun{cn.gen.—{-<{pers3,.pld . ntd,.[1>:[[environment]]
*— npren depozitional nountprop. lnom,.accl,.—<—<persld, B3> nt). [1):[[depositional . unknownll]
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Dependency grammar structures +
transfer knowledge (+ statistics) . {

Derive new relations = AutolLearn<word>

Dependence tree.

—— ncompound
—— nohbhj<u?

— ndet

— ncompound
————— ohj<n
—— ndet

——— nadj

—— nobhjf<u

— ncompound

P Y o
-

s(ergehbh,.209287> clinwh,.tf{pres.1.8>.a):[[ergehl]

sCanalyse . 268862 m.—%—<persd, . sqr £ . [1>:[[activity,.analysel]

gCdie. d> —Cpersld. . sqr 2. [defl1>:-[[d.diell

Lithofazien cnp,— L Cpersld.sqg), Bl . [1):[[Lithofazien,.unknownl]
s{zchicht  6HA2138> n,—{—<persld . sqr . f>. [12:[[conv, . measure. . nonliv_ nonself . part,:
sCder . d? —persld. . sqr ). [defl1>:-[[d.derll]

gCplio=zan. 1177941 p.—%—tpersd. sqr.ntd,. [12:[[plio=zdnll

sCan=zahl . 3929%> c.— 4 tpersld,.sqr fr.[1>:[[anohj.anzahl,.quant . plagr{nnoun>1]
sCein . 182125 —persld. . sqy £ . [indef13:[[einll

sCgewiss . gewiss) ——persd,.sg). f2.[1>:[[gewiss.modalll

sCablagerung . 58352 n.— % 4tpersd . pld. f>. [1>:-[[ablagerung,.phyz1]

sCumuwelt . 720122 no p.—5tpersd, . sqr £ . [12:[[coll,liv. . umuwelt]]

Dependence tree.

o————— top sCunravel 285272 tdel:nuwh.tf{paszt. B . 31>, a>:[[unravelll
te——— subjin? s<analysi=z . 865631 nicn.nom,.—<—<persd. sgr. . nt). [1>:[lanalysisl]
I "—— npren Lithofacies n{prop, [nom,accl,—C—<pers3d. i2d . ntd . [1}:[[Lithofacies . unknownl]
! "——— nobjin? s{successzion, 51567 n{cn,.gen,.—<{—Cpersd,. sqgd . nt),. [1):[[successionll
i *— ndet gCthe. 1381148 Cgen,.—C—<persd.sgd . ntr, . [def1>:[[thell
i *— nadj sCpliocene 1179944 adj<p.gen,.—<{—<Cpersld.sgr. . nt>,. [nuhl>:[[pliocenell
Y obhjin? s<number. 1146254 nountcn.acc,—C—<persd . sqr.ntd,. [12:[[number,.quant .percotnobjin>>11
Y——— ndet s€a,.B851651> det{acc,—{(—{pers3d.sgl.ntd,.[indef1>:-[[all
*——— nobj<n? s{environment.1881184) noun{cn.gen.—{-<{pers3,.pld . ntd,.[1>:[[environment]]
*— npren depozitional nountprop. lnom,.accl,.—<—<persld, B3> nt). [1):[[depositional . unknownll]
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Dictionary entries assigned to suggestions ‘ ¢

i 5 B
f Dictionary E@g

I. ergeben verb irr (ergab, hat :
ergeben) |
: jdn.fetw. ergeben

-
-
—

1. unravel verb | -
: jdn./etw. ergeben ~ unravel £ Dictionary = | &
i Il lal:ti'.rediu:tiun&ry -
- I. Lithofazienanalyse noun die; =+ ergeben
= : : g Linhofazienanalyse
Oad B0y 2 4 by pl.: Lithofazienanalysen |
. jds /etw. E
Oberbegriff Prozess, Vorgang I_
1. Lithofacies analysis noun
pl.: Lithofacies analyses
jds. fetw. Lithofazienanalyse ~
> Lithofacies analysis of 5.0./s.th. Il
make use of | DA DMh 2 <
* morpho-syntactic & - —
« semantic information & defaults of the MT system (bootstrapping)
36

Entries can be edited



Do more ! { !
Dependence tree.
n———— top s(ergehbh,.209287> clinwh,.tf{pres.1.8>.a):[[ergehl]
Y subjin? sCanalyse . 268862 m.—%—<persd, . sqr £ . [1>:[[activity,.analysel]
i —— ndet gCdie. d> —Cpersld. . sqr 2. [defl1>:-[[d.diell
! "—— ncompound Lithofazien cnp,— L Cpersld.sqg), Bl . [1):[[Lithofazien,.unknownl]
I "——— nobjul s{zchicht  6HA2138> n,—(—(persE,sg),f),[]):[[cunu,measure,nun}iu,nunself,part,:
i *— ndet sCder . d? —persld. . sqr ). [defl1>:-[[d.derll]
i *— ncompound s{plio=in.1179941 p.—%—tpersd. sqr.ntd,. [12:[[plio=zdnll
Y ohj<n sCan=zahl . 3929%> c.— 4 tpersld,.sqr £, [1>:[[anohj.anzahl,.qudnt . plagr{nnoun>1]
Y——— ndet sCein . 182125 —persld. . sqy £ . [indef13:[[einll
Y——— nadj sCgewiss . gewiss) ——persd,.sg). f2.[1>:[[gewiss.modalll
*—— nobj<ul sCablagerung . 58352 n.— % 4tpersd . pld. £, . [1>:-[[ablagerung,.phyz )]
*— ncompound s{umwelt.720122) no p.-—5tpersd, . sqr £ . [12:[[coll,liv. . umuwelt]]
Dependence tree.
o————— top sCunrpve l, 2085272 tdel:nuwh.tffpaszt. B . 31>, a>:[[unravelll
te——— subjin? s<anallysi=z . 865631 nicn.nom,.—<—<pelr=d . sgr . ntdr. [1>:[[analyzisl]
i —— npren Lithof acies n{prop, [nom,accll ,—C—<pers3d . . i2d. . ntd . [1}:[[Lithgfacies . unknown]l]
! "——— nobjin? s{(suckes=zion, 51567 n{cn,.gen,.—<{—Cpel=d,. sqgd . nt). [1):[[successionll
i *— ndet sCthel. 1381148 Cgen,.—C—<persd. . Bg). . ntr, . [def1>:[[thell
i *— nadj sCplipcene 1179944 adj<p.gen,.—<{—<CpersP.sgd. . nt>,. [nuhl>:[[pliocenell
Y ohjin? s<number. 1146254 nountcn.acc,—C—<pefpsd . sqr.ntd,. [ 12 [ [number,.quant jpercoinobjin>>11
Y——— ndet sCa,. 851651 det{acc,—{(—{persld . Egl.ntd . [indef1>:-[[all
*——— nobj<n? s{environment.1881184) noun{cn.gen.—{-<{per=3, pld . ntd.[1>:[[environment]
*— npren deposiitional nountprop. lnom,.accll . —<—<Cpersd, B3> nt). [1):[[depogditional . unknownll]

syntactic constraints _ _
morphological constraints

semantic constraints

37



Extended AutoLearn with selection . y
restrictions

Euurce entry

lemma: ergehen
identifier: 209287
part of speech:=1

stem: ergeh
sem. types:s true
glots: [zubjin>iohji<n2]

target entry

lemma: unravel

identifier: 285272

translation: unravel

conditions: [subjin):[analyse . det{_138767,._138278%]1 .. 0bjli{nd:[anzahl.det{_13915%._137153>11

restructuring: xf{ts{ltauisubjind, [analysis. . det{_148725,_148726>1> tau<objin? . [number, det<_141255, 141256

source entry

lemma: Lithofazienanalyze
identifier: 26886
part of speech:=3

stem: lithofazienanalyse
Eem. types: activity
slots: nobjli<ul

target entry

lemma: Lithofacies analysis

identifier: 865631

tranzlation: ['Lithofacies analysis’ |'Lithofacies analysesz’]
conditions: [nobhjl<u>:[schicht . det{_1461%6,._ 146127211

restructuring: xF{ts{L[x1>>
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Extended AutoLearn with selection ¢ y

restrictions

Euurce entry

lemma: ergehen
identifier: 209287
part of speech:=1

stem: ergeh
sem. types:s true
glots: [zubjin>iohji<n2]

target entry

source entry

lemma: Lithofazienanalyze
identifier: 26886
part of speech:=3

stem: lithofazienanalyse
Eem. types: activity
slots: nobjli<ul

target entry
lemma: Lithofacies analysis
identifier: 865631

restructuring: xF{ts{L[x1>> 1

genitive object constraint

tranzlation: ['Lithofacies analysis’ |'Lithofacies analysesz’]
conditions: [nobhjl<u>:[schicht, det{_1461%6,._ 146127211

lemma: unravel

identifier: 285272

translation: unravel

conditions: [subjin):[analyse . det{_138767,._138278%]1 .. 0bjli{nd:[anzahl.det{_13915%._137153>11

restructuring: xf(ts([tau(suhj‘:::[analysis,det(_14ﬂ?25,_14ﬂ?25}]}‘Fau(nhj(n},[numher,det(_141255,_141255

N

subject constraint

direct object constraint
39



Extended AutoLearn with selection ’ p
restrictions e o’ ‘fe" WO

e extract restrictions
Lithofazien-Analyse ergibt Anzahl Umweltablagerungen ~ unravel

e weaken conditions (Lithofazien-Analyse -> Analyse -> ,Process’)

Analyse ergibt Ablagerung (frame with less specific words)
,Process’ ergibt ,Result’ (frame with semantic types)

» Select conditions by evaluating occurrences in corpora
Analyse/‘Process' ergibt Ablagerung/‘Result’ ~ unravel, yield ?

» Determine appropriate context items & context type probabilities !



Extended AutoLearn

e sSoon: translatepro version 13 with selection restrictions
German Verbs M1

Weord Forms

Sie ergeben (ergeben)
Sie ergeben (ergeben)
@ Sie ergeben (ergeben)
Sie ergeben (ergeben)
(7) Sie ergeben (geergebt)
| Auxiliary Merb
@ Sie haben ergeben
(") Sie sind ergeben

Complements
Subject .‘u.-furgang =
Accuszative Object -
|:| Dative Object jemandemietwas :

[ Genitive Object jemandes/etwas

41



Hybrid Strategies W

2) RB-analysis — structure-based SMT

Basis:
 slot grammar analysis (McCord 1989),..
o abstract’ dependency structures (shallow semantic representations)

e database infrastructure

a relational database with:
— Multilingual corpora (Europarl, customer TMs,..)
— Alignment information
— Morpho-syntactic, semantic analyses (abstract dependency structures & disambiguations)

(Cooperation with University of Stuttgart, SFB 732 (Eckart, Eberle, Heid et al 2010))

» Compute translation models on the basis of pairs of such structures



RB-analysis — structure-based SMT

Example: European solvency law

EN: The adoption of the Framework Directive at EU level is awaited with anticipation.
DE: Mit Spannung wird die Verabschiedung der Rahmenrichtlinie auf EU-Ebene erwartet.

select * from tlex.teXxtsentences where objdescr="mricki' order by segnr

:
, i

sgabefeld
atenanzeige izerlegung | Meldungen | Historie |
| objdescr ' objid ' segnr; lang sentid | sent
character varying(100) bigint | bigint| character varying(10) bigint | character varying(2500) _ i _ .
1 :mriiu:'.kB 704566 T en 704567 CEIOPS plans first implementing measures for Solvency II
2  |mriick3 704566 1 de 704568 |CEIOFS plant erste Durchfilhrungsmafnahmen fir Solvency IT
3  |mriick3 704566 P en 704589 The adoption of the Framework Directive at EU level i3 awaited with anticipation, |
4  |mrick3 704566 P de 704570 Mit Spannung wird die Verabschiedung der Rahmenrichtlinie auf EU-Ebene erwartet.
5 |mriick3 704566 3 de 704571 In der Richtlinie werden die wichtigaten Grundsatze festgeleqt.
6  |mriick3 704564 3 en 704572 For a3 soon a3 it has been adopted, implementing measures will need to be eatablisl
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RB-analysis — structure-based SMT W

EN: The adoption of the Framework Directive at EU level is awaited with anticipation.
DE: Mit Spannung wird die Verabschiedung der Rahmenrichtlinie auf EU-Ebene erwartet.

Representation of analyses of different type, computed by different
systems using different processing parameters, at different times

{1

jabefeld

ZEFIEI'IEEiEIT|ErIEgung | r:"l_eldungen | Historie|

1
P

|mrick3 |704542 en |[7045&6! 75065/dep anapga 1
|mriick3 |704542 de |[70457 73528 dep anapga) 1

.lasl:ana

objdesc| obijid !'vEgI'I-I‘E lang sentid | anaid [ tvpe: sarez uptiun:; sYs 'ananr| content
| timestamp without time zone

cha racte higinlf higint_ chaall b_igint | big,int. cha K cha rg cha rag cha ract intege character va wingl[‘ll!mﬂ_}
[tnode {11, a{await, 879048) ,mtv(ind:dcl:nwh, t£{p]2014-04-24 22:54:27.45
[tnode {12, a{erwart, 214343) ,mtv{ind:del:nwh,tf {1 2012-07-26 17:23:32.078
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RB-analysis — structure-based SMT

DB-analyses can be displayed as trees (pretty-print facility)

gelect * from tlex.textanalyses where cbjdescr="mriick3' and segnr=2 and typpe="dep’

jabefeld
Enanzeige Eérlegung i I':"I_eldungen i Histarie |

[ objdescr| ubjﬂ [ ~!'..\=_-ugr|rE lang. sentid anaid | tvpe. sarez| uptiun:: sYs 'ananr| content lastana

. cha racte| higini: higint. Chilll higilrt | higint. cha ri cha re cha rac cha ract intege character va rying (90000) | timestamp without time zone
1 |mriick3d 704542 en |[70456!)75065/dep anapgsl 1 [tnode (11, 5 (await, 879048) ,mbtv (ind:dcl:inwh, t£({p]2014-04-24 22:54:27.45
2 mriick3 [704542 de |T0457|73528|dep anapgs) 1 [tnode {12, s {erwart, 214343) ,mtv (ind:del:nwh, £t£ 1 2012-07-26 17:23:32.078

show(sent{mriick3,.2>.de.dep, anapgspl.*'’' . "' >.

Mit Spannung wird die Uerabschiedung der Rahmenrichtlinie auf EU-Ebene erwartet.

Dependence tree.

i top sCervart,.214343> mtv{ind:dcl:nwh,tf{pres. B, . 81>, p>:[[erwvart]]
———— uprep simit 477132> prepiimitidat],. [nwhl>:[[mit1]
i +—— ohjprepd<dat?» s{spannuny.648871> nount<cn.dat,—<{—<{persd. sqg). f2. [1>:[[emot. . mass,sY
+——— objin> stverabschiedung . 738371> nountcn.acc.—{—{persd . sqd . f) . [1):[[event verabs
i +—— ndet sCdie . d> det{acc,—(—<pers3.sqr . f). [defl>:[[d.diell
i +——— nobhjfu> s(rahmenrichtlinie.558986> nounfcn.gen,.—<—Cpersd. sq). . fo2. [1>:[[anordnungB, ¥
H +— ndet sCder.d> det{gen,—(—<persld.sgr,.f),.[def1>:[[d,.der]]
————— UpPrED sCauf . 51163> prepllanf lacc]l,. nwhl>:[[aufl]l
+——— phjpreptacc? s<ebene.176855> noun<cn,acc,—S—C(persd,.sgr.fr>,.[1>:[[ehene.stall
‘\\\:_-ncnmpnund sC(EU. 216683 > noun<prop.cmp,—C—Cpersd . sqr 2. [1>:[[EU.inst 45

time:= 148



RB-analysis — structure-based SMT

dep = abstract dependency structure (shallow semantic structure)

sys a1 content
charact| in| character varying(20000)

anapga l | [tnode (11, s {await, 879048} ,mtv{ind:dcl:nwh, tf (pres, 0,00 . ph 2 ([ [awaitl 1), top, [head, ok () 22, veprep: 12,
ganapga)l | [tnode {12, s {erwart, 214343) ,mtv{ind:dcl:nwh, tf{pres, 0, 1),p):[[erwart]].top, [head, vprep:1l,oki(n):5,

i 7— dbshow{sent{mriick3.2».de.dep,anapgspl,.**'."'>.

Mit Spannung wird die Verabschiedung der Rahmenrichtlinie auf EU-Ebene erwartet. diﬂ:erent aux”iary structures

Dependence tree.

- top sCeruart . 2143432 mtu{ind:dclonwh. tf<{pres. B . H1>. . pr:[[ervartll
+——— uprep s{mit,477132> < prepéimittdeati—Ereiri > one event node
i +—— objprepfdat? s{szpannung. 6488713 nounten . dat . —{—{persd . sqr . f2. [1):[[emot . mass, s}
+———— ohj<n>» s{yerabhschiedunyg,. 7383712 noun<cn,acc,.—{—C{persld,. sgr. £f>.[1>:[[event .verahs
i +—— ndet sldie d> det{acc,—{—{persd sqgld £ [defld:[[d.diell
i +——— nohj<ul s{rahmenrichtlinie . 5589862 noun<cn.gen.—<{—<{perz3d,.sg2. f>,. [1>:[[anordnungB. .y
H +— ndet sCder d> det{gen, —{—<persd sq £ . [defl>:[[d.derl]
+————— Uprep sCauf 511632 prept[auf lacc ], [Inwh1>:[[auf 1]
+—— ohjprepfacc? s={ebene_ 1768552 nountcn . acc, . —$—<persd . sql fI), . [1>:[[ebhene,.stall
+— ncompound sCEU.216683> noun<prop.cmp,—C—<persld ., . sqgr f2. [1>2:[[EU.inst1]
time: 148 msec it The adoption of the Framework Directive at EU level is awaited with anticipation.
Dependence tree.
i top sCawait, 879848 mtuviind:dclonwh. tf<{pres B 8>, . pr:[[awvait]]
+————— ohjin> sCadoption,. 85782 =L = 3
I ndet sCthe . 1381148 det{acc,—{—<pers3.sg).nt), [defl>:[[thell
I nohj<n> sCdirective 1592982 nountcn,.gen,.—4t—4<persd.sgr.nt),. [1>:[[directivell
H ———— ndet s(the . 1381148 det<gen,—<{—<pers3.=g).nt), [def1>:[[thell
i ————— nnoun s(framewvork.1829828> noun<cn, [nom,accl,—<{—C(persd,.sgr.ntd,. [1>-[[artefactB.fr:
H ———— nprep sCat 8761862 prepiat, Inwhl1>:[[at. pprefu. staticpll
i +——— ohjprepfacc? sC(level . 1897188 noun<cn,acc,.—{—C(persld.sgr. nt>,.[1>:[[1level,.tonounll
H +— nnoun sCEU, 2166125 nountcn, lnom.accl. —<—<Cpers3d.sgd ntd, [1>:[[EU, humcoll1]
+————————— Uprep sCyuith, 1347183 prepiwith, Inwhl1>:[[nonlocyp,.pprefu, withll
—— obhjpreptacce? s{anticipation.214388) nounicn,acc,—{—{persd sgd ntd_ [1>:[[anticipationll




RB-analysis — structure-based SMT W

dep = abstract dependency structure (shallow semantic structure)

SYs a1 content
charact| in| character varying(20000)

anapga l | [tnode (11, s {await, 879048} ,mtv{ind:dcl:nwh, tf (pres, 0,00 . ph 2 ([ [awaitl 1), top, [head, ok () 22, veprep: 12,
ganapga)l | [tnode {12, s {erwart, 214343) ,mtv{ind:dcl:nwh, tf{pres, 0, 1),p):[[erwart]].top, [head, vprep:1l,oki(n):5,

» Source and target structures are more similar
» structure-based’ SMT on the basis of abstract dependency analyses

> better SMT
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Current hybrid developments W&o

 Lingenio background:
,Rule-based* analysis & translation (DE, EN, ES, FR,...)

» Investigation of corpora and annotation of corpus segments
» Different hybrid methods

— extract mono- and multilingual rules from corpora on the basis
of frequency information and annotations

— determine probabilities for structural and lexical disambiguation
decision schemes

— Compute translation models for structure-based SMT

» Faster go-to-market, better systems 48



Research W

e Improving accuracy and coverage of analysis &
translation

» EU Marie Curie project HF‘Pra UNIVERSITY OF LEﬂ

(Hybrid high quality machine translation)

/ZIM
» BMWiI project FlexNeuroTrans (.’::;i::f:nm.m

Mittelstand

(Flexible MT for medium-sized businesses using neural nets)
» Hybrid methods, information from the internet for MT,...
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Thank you for your attention!

Questions ?

Contact: info@lingenio.de, 0049 6221 9146751, www.lingenio.de



