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Talk outline

Background: VISL project activities

A unified approach to grammar teaching

|nternet based teaching tools

Grammar Games

TextPainter: Visualising grammatical text properties
Research corpora: A ressource for teaching

Slot filler exercises: Towards evaluation



Teaching projects

CTU 1996-99: Internet based grammar teaching software
(research and development)

ELU1 1998-2000: VISL tools for Danish universities and
teacher seminaries

VISL-HHX 2001-03: VISL tools for Danish business schools
VISL-GYM 2001-02: VISL tools for Danish gymnasiums
PaNolLa, GREI 2002-2004: Major Nordic languages

VISL-SEM 2004-05: VISL didactics for teacher training
colleges

URKAS 2004-05: Language awareness (1.g)
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Advantages of the multi-lingual
unified approach

B Pooling of teaching time ressources across
languages, and even across grades

B Terminological facilitation: stable terms &
abbreviations

B | anguage awareness: direct structural and lexical
comparisons across languages

B Shared technology: Games, Corpus searches, ...

B Shared meta-information: texts, exercises, didactics:
“accidental” funding or teacher contributions can
easily be shared by others



NLP support

B Parsers as a pre-stage for revised analyses
(treebanks): more material for less money

B | anguage awareness: compilation, annotation and
search interfaces for (text) corpora

B Explorative use of structural analysis, text type
visualisation, category statistics

B Text-independence: any textbook, any quote, any
made-up sentence can be incorporated (either
revised or live)

B Teacher's angle: Finding examples
B Discussion errors: Grammar checking, MT



VISL research languages & treebank tools

revised syntactic

trees (tokens)

morphological analysis

syntactic analysis

semantics

[ ] 200.000* lexicon and rule based CG + DEP semantic prototypes
4 subcorpora analyzer + CG Po-Da MT, NER
=S 40.400 integrated TWOL/CG CG +PSG or DEP | WordNet based tagging
13 subcorpora (lingsoft) + add-on
1— 425.000* lexicon and rule based CG + PSG or DEP or semantic prototypes
9 subcorpora analyzer + CG topol. Da-En/Eo MT, NER
= 8.400 lexicon and rule based CG + tree-generator -
3 subcorpora analyzer + CG
_— 16.000 integrated TWOL/CG CG + PSG semantic prototypes
3 subcorpora (lingsoft) + add-on (experimental)
il 30.000 Decision Tree Tagger CG + PSG or DEP i
4 subcorpora (H.Schmid & A.Stein)
il 1.000 Decision Tree Tagger CG -
2 subcorpora (H.Schmid & A.Stein)
- morpheme based analyzer + CG Da-Esp MT

CG

(experimental)




The VISL teaching network

University teacling

Teaching corpora

Interactive trees

Cross & cuocle

(Games

Analyzed Live NLP

sentences

Reszearcher, teachers, student assistents, programuners (ca. 8§0)




Warschauer: Behaviouristic Communicative Integrational
Cognitive style behaviourism assimilation cognitivism, conceptual
favoured field-independent field-dependent differentiation
Learning explicit & route learning implicit explorative

drill & practice (inter)active language awareness
assessment discussion-based
Human dimension individual social, direct global, remote

Tools, hardware

single school PC/screen

shared/home PC
home PC, CD-ROM

networked PC
DVD

Tools, software

hot potatoes:
slot filler, matching &
completion exercises
multiple choice

simulated environment

spellcheckers, simple

concordances, games
(competition/ highscores)

full NLP, some MT

grammar checkers

annotated corpora
games

Language text book language productive, simulated live comm. (e.g. chat,
communicative e-mail), multi-genre
Media text beginning multimedia full multimedia (video,
computer as a versatile (speech production, speech recognition)
variety paper graphics, cd-rom) internet
Information static interactive/cooperative generalized
information handling dynamic




Placing VISL

Behaviouristic

Communicative

Integrational

Learning

explicit & route learning
drill & practice
[assessment]

prototype: AnimalQuiz

explorative

language awarencss
(URKAS)

Tools, hardware

user-side java &
javascript

[no videoconferencing]

internet interface
remote database access

Tools, software

hot potatoes
KillerFiller

games (competition,
highscores): WordFall,
Labyrinth, SpaceRescue
AnimalQuiz

live tree analysis
TextPainter
Grammar-checker
some MT

search interfaces

statistics
Language text book examples Grammy Story Line real-life corpora,
pedagogical treebanks [no live orspoken including chat, e-mail
communication] 26 languages with unified
descriptive system
Media on-line teaching texts graphics internet
some sound [no speech recognition]

some comments

[no video clips]




A unified descriptive system
for 25 languages: Function & form

B The VISL cafeteria of categories
¢ Functions: S, P, Od, Oi, Op, Cs, Co, A ...
¢ Forms:
* Complex: cl (clause), g (group), par (paratagma)
* Simple: n (noun), v (verb), adj, adv, prp, ...
B Pedagogical conventions

¢ Constituent trees for teaching, dependency for research

¢ No non-branching non-terminal nodes, conventions about
ellipsis, zero-constituents, discontinuity ...



Function categories

® Predicator (P), Verbal (V)

Auxiliary (Vaux), also as <= (D)

Main verb (V*, Vm), also as * (H, K)

Verb chain particle (Vpart), also as <= (D), sumplified as v (A)

Infinitive marker (Vi, INFM), also as <> (D)

Subject (S)

Formal or provisional subject (Sf), possibly with the subclass of situative subject (Sg)

Direct (accusative) object (Od)

(A) Formal or provisional object (Of)

Indirect (dative) object (O1)
Prepositional object (Op), at the lite level filtered into v (A)
Subject complement (Cs), Subject predicative (Ps)

[©@] Free subject predicative (fPs, {Cs), simplified as w(A)
Object complement (Co), Object predicative (Po)

[€] Free object predicative (fPo, fCo), simplified as v (A)
Adverbial (A), with possible subdivision of free (v fA) or bound (A bA, bAs, bAo)
Head (H), Kernel (K)

Dependents (D)
Subordinator (SUB)
Co-ordinator (CO)
Conjunct (CJT)
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X ®  a
said i
X @ ®
grammar was easy
A
Choose tool e€.g. inspection, build tree or label tree
Choose complexity e.g. minor (dynamic sentence dependent
reduction in category complexity) or major
Choose notation e.g. symbols or abbrebiations and/or colors
Choose teaching environment e.g. latinate Danish gymnasium
Choose meta-language e.g. English
Choose visualisation e.g. graphical trees or field analysis
Choose level e.g. VISL-lite (for schools)
Choose subcorpus e.g. VISL-HHX (business gymnasium)
Choose target language e.g. German or Swedish

Teaching corpora of analyzed sentences




Topic

word classes 1 (PoS)

optional: morphology

Complexity progression

Formalism

PoS color-coding

optional: inflexion endings

Method

1. black board-introduction, underlining, match form/function
2. Paintbox game (initially reduced PoS set)

3. ShootingGallery, WordFall

4. Labyrinth (later, in syntactic phase)

optional: morphology game (Balloons)

SVO functions (2) word-based cross & circle | 1. black board-introduction, cross & circle word level
later: adverbials / optional: case marking 2. Postoffice game (initially reduced category set)
predicatives

phrases/groups (5) phrase-based cross & circle, | 1. Cross & circle constituent level (underlining)
heads & dependents simple trees 2. Java SyntaxTrees (inspection): lite & minor

coordination (6)
verb groups (7)

syntactic tree structures

1. "flat"/word-based: Postoffice game
2. deep/group-based: Java SyntaxTrees (inspection)

subclauses (8)
infinitives (9)
punctuation rules

complex trees

1. Java SyntaxTrees (inspection): lite & major
2. SynTris game

3. SpaceRescue game

4. Java SyntaxTrees (interactive tree-building)

live sentences

unorthodox trees

p—

. Java SyntaxTrees: default & major




Grammy i Klostermglleskoven

Story-line
about
grammar

Comments for
teachers

Interactive
exercises
Book = IT

Explanations
for students



The Paintbox game

Espaiiol

Start Select

Manana vamos a ver una

pelicula espaficla

Super.

}iﬁ}r Ord tilbage: 4
Forkerte: 3




ShootingGallery: Hit a noun!

Score:; i Good shots: a8 Fart: 1

Hit rate; Bd. 2% Innocents shot;

—_—l

Ezcapees: 13



WordFall - Tetris for grammarians

e

s WordF all - Words Falling out of the sky =] E3 |

Moster har fesisang lavet denne gang

festsang

Fenalty box

Advarzel Java-applet-vindue




Labyrinth - a word class maze

int_i
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Post office - stamping syntactic function

Danslk Hizlp!

Gentag i Start walg I

Peter og Anne sa en god

X 4 o @@

film .
. @@d..
@ @)

Bl Fantastizsk. v Sound
45 15 Clauze
/ ord tilbage: 3

Forkerte: 0 Group




Syntris - syntax brick by brick

Message:



SpaceRescue: Alien syntax

HE!||:|

Key ltern
SPC I Laser
$ A (up) v A

& Co

& Cs
2 Od
@S (send) & Of
O oi
(P
X 5
¥ D (down) () Sf
F = S-hd Rescue
SCare:
Rescue Ships:

- LR b o




Constituent trees

ST
ficl
T
T, P B P Qact Al
Tl Wl [ron-pers wp i [p
= T | ! | S TN
SH s P i 1A WVaux han Wim D H H DF
Canj-s 1] w-fin  ady 1] =T w-inf  pron-indef  n farp i
Iy A I R\ | | T = A
Da ] R ] H karte hjem H DF kunne =1 mange  radyr pa DM DR H
art adj 1 [arp rp art  adj h
ol | A I
den damle salger i L H de wvade marker

Pron-poss  n

zin hil



Interactive syntactic trees

i ¥ISL - Vizuel Interaktiv Syntaks Laering - |O] x]
|J_|Fi|e Symbolz  Digplay Esxtraz Language Settings Tools  Help |
Sentence: Who said grammar was easy ¢
Function: bl By wl [ SEm R/ e i) = H <>k ees
Farm: [ e L —

Fold treeet sammen ﬂ
L L 1
Fold treeet ud
[
X P A
Who said =

X ® X

gramimar was  edsy

Analyse 1 af 1 a | b

|.-'3-.|:Ivarsell Java-applet-vindue




BuildTree: Drag & drop constituents

J_|Fi| Sumbalz  Dizplay Estraz  Language  Settings Weerktmer Help

arp | AU intj | infrm =

164101 0| | 1| Ol ]| #] 1 o

Seetning: Hyvis du har lvst, ma du gerne lane min hest i ferien .
Funktion:
Faorm: 1 | prop | adj [ Part|f pran

Bl stil valn

Combhbine Modes

Yis formifunktion

Show Structure

Showe Daughter Hvis
Show Mother

du | jhar| kst ma

ExpandiCollapse

Tool: 2

Mode: IEEIEHE,M
Time u=ed: 1:51
Completed: &%

Errars: 1]

N T

du germe lane

N

min  hest

Rigtig.

ferien




LabelTree: Drag & drop syntactic function

v ¥I5L - Yisuel Interaktiv Syntaks La&ring _ [O] x|

J_|Fi| Symbaler - Traebillede Ekstra Sprog  Opsaetning Yeerkteer Hislp

Saetning: Hyis du har lyst, ma du gerne 1ane min hestiferien .

wan xix) @ [Kuo] 88l A il ¥l okl

| conj [ num [HTITI | i S ' | =

Veely alt ﬂ

MHulstil valg

Forbind knuder //’\l"‘“——n________—_

Wis forrm S funktion

Form:

R Hvis| | dullhar| st m& du geme lane i ferien
Wis datter /\\

YWis moder
Fold ud / fold sammen min hest
Svmhbol: Od
Modus: INavngiv "I
Tastatur:

Analysis 1 of 1 i | .,|—|
Tidsfarbrug:  13:07 Teenk pd rollefordelingen,  hverdhvad  er det der ger noget, og hverndhvad  er  det  der
Afsluttet: 10% gar ud over? Det direkte objekt er den det ofr ud ower, ikke den der gsr det
Errors: 16 Model: 5 eder Od. Det er objektkaninen der edes, og  subjektreeven  der ger  det

|.-'-‘-.-:|varse|! Java-applet-vindue




Does it work in real life?

GREI user evaluation
(Oslo University, Kristin Hagen & Janne
Bondi Johannessen)

* 3 levels (7th, 8th and 9th grade)

* Use of a VISL group and a control group with
traditional grammar teaching.

Before & after testing of VISL and control
groups on grammar knowledge after 4 lessons



User feed-back

*subjective learning impression: I feel I'm better
at grammar now (43% 7th grade, 100% 9th
grade)

* games more fun than syntactic tree-building
(100%), but many felt they learned more from
the more formal tree-exercise (about 2/5 of

/th grade, 1/4 of 9th grade)



Test results

% improvent in

Score

Word class

Sentence Analysis

Total

7th grade

1.5% (-3.8%)

17.5% (-2.9%)

11.0% (-3.5%)

8th grade

16.7% (10.5%)

15.2% (6.9%)

15.8% (8.5%)

8th grade

45% (41%)

28.5% (11.3%)

38.6% (26.6%)




Cross-language problems:
Infinitive marker

" At kumnesove hele dagen' To be able to sleep all day

= O JC k4 (English default)
Hun sad og sov. She sat (there) and slept
¥ O = o (aspect = sleeping)
Der Schnee war am schmelzen. (Tysk) The snow was melting

x O = ) (aspect)
Il vient de se tromper. (Fransk) He has just made a mistake
x O < A o (recent past)
Tenemos que trabajar mas. (Spansk) We have to work

Q = o R4 (=“that” we work)



Cross-language problems:
participal clauses

= = #*
Den /\ gymnastiksal
k4 o ®
//A\\ udsmykkede
* <
tl lejligheden

English: Given the fact that ... Once built, the houses ...

Danish: Den til lejligheden festligt udsmykkede gymnastiksal
(The for the occasion lavishly adorned sports hall

Portuguese: Feito o trabalho, ... Chegado no aeroporto, ...
(Finished the work,... Arrived at the airport, ...)

German: Der yvom Rat genehmigte Zuschuss
(The subsidies conceded by the Council)




Cross-language problems:

Discontinuitv
_A- e x ~A
ved vi /‘\
e x ® A -
han /\ roser ‘
= > * *
Maria har sendt til
Marta know we he has  sent roses to
x W - o-- s --®
Pie1rte ‘ ‘ ‘ ‘
* = < ¥

sait danser.

Pierre not can not dance



VISL source notation

VISL lite vertical tree

(non-graphical notation, filtered)

UTT:cl

S:prop VISL
P.v er
Cs:g

=D:art et

=H:n forskningsprojekt
=D:cl

==S:pron der

==P:v involverer
==0d:g

===D:pron mange
===D:adj forskellige
===H:n sprog

VISL vertical tree

(non-graphical notation, incl. morphology)

STA:fcl

S:prop("VISL") VISL

P:v-fin("vere",pr,akt) er

Cs:mp

=DN:art("en",neu,sg,idf) et
=H:n("forskningsprojekt”,neu,sg,idf,nom) forskningsprojekt
=DN:fcl

==S:pron-rel("der",nG,nN,nom) der
==P:v-fin("involvere",pr,akt) involverer

==0d:np

===DN:pron-indef("mange",nG,pl,nom)  mange
===DN:adj("forskellig",nG,pl,nD,nom) forskellige
===H:n("sprog",neu,pl,idf,nom) sprog



“VISL

er

et
forskningsprojekt

der
mvolverer
mange
forskellige
Sprog

CG source notation
(function/dependency)

[VISL] <heur> <*>
[vaere] <vk>

[en]

[forskningsprojekt]

[der] <rel>
[iInvolvere] <vt>
[mange] <quant>
[forskellig]

[sprog]

PROP NOM

V PR AKT

ART NEU S IDF

N NEUS IDF NOM

INDP nG nN NOM
V PR AKT &MV
DET nG P NOM
ADJ nG P nD NOM
N NEU P IDF NOM

@SUBJ=
@FMV
Ir@.:, =N

(i @:'_*:::ISC

lr{j':'S UBJ=
@FS-N<
ﬁj‘:‘ =N
({j’:‘ =N
@<ACC

#1->2
#2-=0
#3->4
#4-=2
#5-=0
#6-=7
#7-=4
#8-=10
#9-=10
#10-=7
#11-=0



Supported xml-formats

* TIGER-xml (constituents)
* TIGER-xml (dependency)
* MALT-xml

* VISL data file markers:
pedagogical topic and chaptering attributes
for dynamic html-layout




The advantage of using a corpus
rather than introspection

empirical, reproducable: Falsifiable science

* objective, neutral: The corpus is always (mostly) right, no
interference from test-person's respect for textbooks

* definable observation space: Diachronics, genre, text
type

* statistics: Observe linguistic tendencies (%) as opposed to
(speaker-dependent) “stable” systems, quantify ?, ??, *, **

* context: All cases count, no “blind spots”



The Portuguese example

* Portuguese object pronouns need an “attractor”
(negation, subject) in order to allow pre-verbal
position

* More so in Portugal than in Brazil or Mozambique
* Diachronic fluctuation, sociolect / speaker status
* [ntrospection gives normative results

* Corpus gives true(er) results (NURC, Tycho Brahe,
Folha vs. Publico ....)



How to enrich a corpus

B Meta-information: Source, time-stamp etc.

B Grammatical annotation: Part of speech (PoS),
inflexion, syntactic function, syntactic structure,
semantics ...

B Manual vs. automatical annotation



e.g. Korpus90 and Korpus2000

B mixed text, ca. 20 (28) mill. ord each
B sentence-randomized “quote” corpus
B compiled by DSL (www.dsl.dk)

B grammatically annotated by VISL (visl.sdu.dk)
¢ a) automatically with the DanGram parser
¢ b) 1% manually revised (Arboretum treebank)



How to annotate

All annotation is theory dependent, but some schemes less so than
others. The higher the annotation level, the more theory dependent

double role of corpora: (a) as goal, (b) as (gold-standard annotated) data
for machine learning: rule-based systems for boot-strapping

PoS (tagging): needs a lexicon (“real” or corpus-based)

(a) probabilistic: HMM-base line, DTT, TnT, Brill etc., F ca. 97+%
(b) rule-based:

--- Disambiguation as a “side-effect” of syntax (PSG etc.)

--- Disambiguation as primary method (CG), F ca. 99%

Syntax (parsing): function focus vs. form focus
(a) probabilistic: PCFG (constituent),

MALT-parser (dependency F 90% after PoS)
(b) rule-based: HPSG, LFG (constituent trees),

CG (syn. function F 96%, shallow dependency)



Constraint Grammar

= A methodological rather than descriptive paradigm (Karlsson 1995)
Token-based assignment and contextual disambiguation of tag-
encoded grammatical information

= Grammars need lexicon/analyzer-based input and consist of thousands
of MAP, SUBSTITUTE, REMOVE and SELECT rules.

= e.g. REMOVE (@<SUBJ) (NOT 0 N-HUM) (*-1 V-HUM BARRIER
NON-PRE-N LINK 0 AKT) ;

» SELECT (AD]J + MS) (-1C ART + MS) (*2C NMS BARRIER NON-
ATTR OR (F) OR (P)) ;

= The VISL project (SDU) uses Consiraint Grarmrmar parsers to add form
and function tags to word tokens in corpora or running text

= Form: e.g. N = noun, P = plural, GEN = genitive
= Syntactic function: e.g. @SUBJ = subject, @ ACC = direct object

= Syntactic form: e.g. dependency markers (@SUBJ>, @<SUB)),
numbered dependency (e.g. #5->3) or secondary constituent trees


http://beta.visl.sdu.dk/visl2/constraint_grammar.html

A dependency grammar
for CG input

(cl) @FS-@N< -> (=NPHEAD, N.*@N<)
IF (L) TRANS:(@SUBJ>,@F-SUB J>,@S-SUBJ>)

(c2) @ADVL> -> (<mv>)

IF (R) BARRIER (@SUBJ>,@F-SUBJ>,@S-SUB J>
(c3) <np-close> -> (DET)

IF (L) HEADCHILD=(@>N)

(c4) @N< -> (N,PROP,PERS,INDP,«sNPHEAD)
IF (L) NOTHEAD=(<clb>) NOTTARGET=(@FS-@N<)

The grammar respects head-uniqueness, and tries to avoid circularities. It
allows forced and inverted attachments, as well as set definitions.



Evaluation of the Danish system (TLTO5)

1437 words

errors accuracy
1663 tokens (words, not tokens, out

of all)

Part of speech 10 99.4 %

- on raw text

Syntactic function (edge label) 73 95 %

- on raw text

Dependency (attachment) 102 93 %

- on raw text

Dependency 20 98.7 %

- on function-corrected input




Preprocessing

DanGram

/

Morphological analysis

CG corpora

\

CG-disambiguation

PoS/morph i
\

CG-syntax

Y

NER, case roles

Treebanks

PSG grammar

Dependency
grammar




Cg-results for Danish: PoS

recall precision F-score Class recall precision F-score
N 99.5 99.1 99.2  ART 99.3 99.3 99.3
PROP 100 100 100  DET 97.1 98.5 97.7
V PR 99.2 99.2 99.2  PERS 99.4 99.4 99.3
V IMPF 100 97.2 98.8 INDP 98.2 100 99.2
V INF 98.1 99.0 98.5 NUM 100 100 100
V PCP1 100 100 100  ADJ 96.8 94.4 95.5
V PCP2 94.9 97.4 96.1 ADV 95.8 98.0 96.8

INFM 100 100 100 PRP 99.4 99.1 99.2



CG-result for Danish: Syntactic function

Class recall precision F-score Class recall precision F-score
@SUBJ> 96.7 95.2 95.9 @>N 97.3 98.2 97.7
@<SUBJ 90.1 96.8 93.3 @N< 90.9 96.1 93.4
@F-SUBJ> 86.6 86.6 86.6 @APP* 100 87.5 93.3
@F-<SUBJ 100 100 100 @N<PRED 100 80.0 88.8
@<ACC 94.6 95.3 94.9 @>A 88.6 95.9 92.1
@ACC>* 88.8 88.8 88.8 @A< 89.4 94.4 91.8
@<DAT* 100 75.0 85.7 @P< 98.1 98.1 98.1
@<PIV 93.5 87.8 90.5 @FS-<SUBJ* 77.7 77.7 77.7
@<SC 92.0 84.3 87.9 @FS-<ACC 100 72.7 84.1
@<OC* 83.3 100 90.8 @FS-ACC> 100 91.6 95.6
@<SA 83.3 86.9 85.0 @FS-<ADVL 90.3 96.5 93.2
@<OA* 100 75.0 86.7 @FS-ADVL> 84.6 78.5 81.4
@<ADVL 93.2 90.6 91.8 @FS-P< 90.9 100 95.2
@ADVL> 96.9 93.2 95.0 @ICL-<SUBJ* 100 100 100
@KOMP<* 100 100 100 @ICL-P< 96.1 100 98.0




News text Fiction Historical Transcribed
C 0, rp us text speech
annotation N M
—

morphological analyzers
multi-level CG-parsers

¥
Manual revision CG-tagged annotated
documentation text — > corpus
Gold / .
standard PSG or equivalent with
CGE-corpus CG-tags as terminals
b
Manual revision Constituent
documentation analysis » | Treebank

(Gold

standard

treebank



The interface

standard search interface (old)
S T

user-frendly cop (new) E
eFTO0O®OCT I

(muded tour
WIEL credits mfo copynght publications hnks

I Treebanlcs



http://corp.hum.sdu.dk/

Simple text searches: e.g. Composita / affixes

~eatch for:

o -
mmm EHES notmal b

mearch || Feset | [ 1Eefine search

... de las sociedades occidentales reside en la hipertrofia de el individualismo juridico
Eficacia ¢ hiperreglamentacion no van parejas .

.. sufre una crisis estructural y mercados rigidos e hiperregulados .

.. de satélites , de antenas , de ordenadores hiperpoderosos , utilizando ...

.. éste a la existencia de estas formas de trabajo hiperflexibilizadas ?

.. a el cabo , legitimar a estos precursores de la hiperflexiblidad .

.. el mito de que se puede ser " guapos , potentes e hipercativos " sin esfuerzo .

.. traslados de empresas , desertizacion rural , hiperconcentracion urbana ...



Menu-based searches

Search

HEENEEEEN

AR EEEN



Statistical tools

C OT}'WJ{TS ey(-f’ Help Troubleshooting Grammatical mformation Taglist

Left Context
Right Context

: Nk
m Inn corpus: DAN C2000

hk
|

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

Searched for [pos="{( * )TADI] *"M"] [extra="4z0"]

J]M Found 613 results (613).

1-50 next

Den nu

komtner dundrende ned fra bakkedraget med en

Et =zpil der appellerer til den

havde Juryen indfsrt en ekstra jurypris mwed
Hanzs blik winder ikke lzngere en

Hvis der i fjor war antydning af tvivl om den
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Annotated corpora (~1 billion words)

Annotated with morphological, syntactic and (some) dependency tags
e Europarl, parliament proceedings, 7 languages x 27M words (215M words)
*  Wikipedia, 8 languages (~ 200M words)

* ECI, Spanish, German and French news texts, 14M words

*  Korpus90 and Korpus2000, mixed genre Danish, 56M words

* DFK, mainly transscribed parliamentary discussions, 7M words

* BNC, balanced British English, 100M words

* Enron, e-mail corpus, 80M words

« KEMPE, Shakespeare historical corpus, 9M words

* Chat, English chat corpus, 24M words

« CETEMPublico, European Portuguese, news text, 180M words

* Folha de Sao Paulo, Brazilian news text, 90M words

* CORDIAL-SIN, dialectal Portuguese, 30K words

* NURC, transscribed Brazilian speech, 100K words

* Tycho Brahe, historical Portuguese, 50K words

Treebanks
* Floresta Sinta(c)tica, European Portuguese, 1M words (200K revised)
e Arboretum, Danish, 200-400K words revised



The case for treebanks

« A treebank is a corpus annotated with full syntactic structure, attaching
tokens to each other (dependency grammar) or to interconnected non-
terminal nodes (constituent grammar)

 Treebanks contain more syntactic detail than tagged corpora
« Treebanks allow to train or evaluate automatic systems of analysis

 Treebanks allow searches for complex units and their relations, rather
than individual tokens or their features. For instance, the sequence of
NPs with certain functions can be queried directly, or conditioned on their
being daughters of an embedded clause (subclause).

 Treebanks exist for a large number of languages (cp. CoNLL-X shared
task), e.g. Negra/TIGER (German), Penn (English), Mamba (Swedish),
Cast3LB (Spanish) ....

« The largest VISL treebank is the double-format Arboretum treebank for
Danish, annotated in both dependency and constituent grammar


http://beta.visl.sdu.dk/treebanks.html
http://corp.hum.sdu.dk/arboretum.html

Google as a corpus

B Advantages
¢ Much larger than any existing corpus

¢ Very accessible

¢ Contains data close to spoken language
(chats, blogs, discussion fora)

B Disadvantages
¢ Can't search for lemma, PoS or syntactic function
¢ Difficult to control genre, language level, diachronics
¢ Frequencies are not accurate (doubles etc.)
¢ No subsorting/statistics for adjacent tokens

¢ Results are harder to sift through (no concordance or
alphabetical sorting)



Nevertheless

Qualitative vs. Quantitative (e.g. language awareness)
¢ Find examples (at all)
¢ Check variation (e.g. Official vs. factual usage)
¢ Regional usage (site:/domain)

webcorp: Searching the internet as a corpus, slow but nice:

http://www.webcorp.org.uk/

web-conc: Concordancing with the whole internet as a corpus.

http://www.niederlandistik.fu-berlin.de/cgi-bin/web-conc.cgi

The internet as a monitor corpus:
http://www.it.usyd.edu.au/~vinci/webcorpus.html

Robb T. (2003) "Google as a Quick 'n Dirty Corpus Tool":
http://www-writing. berkeley.edu/TESL-EJ/ej26/int.html


http://www.webcorp.org.uk/
http://www.niederlandistik.fu-berlin.de/cgi-bin/web-conc.cgi
http://www.it.usyd.edu.au/~vinci/webcorpus.html
http://www-writing.berkeley.edu/TESL-EJ/ej26/int.html%22%20%5Ct%20%22_blank

Integrating live NLP
and language awareness teaching

Text Painter

Nouns ~
— direct/accusative ohjects @ OF |proper nouns or insert category label
Lo— adverbials (free ar bound) Oy AN |adjectives :
l\:-"l indirect/dative objects A adwverbs v
Enter text to parse:
trek, hwvor mwan kan bruge sin egen tekst. Hvis brugeren wil .
teste =2ig =elv, kan han bruge Text Painter interaktivt. L
[GD!] [ Feset l
Parzer. Standard Parser ¥ Visnalization: | Selected category highlight v

categories: (@STTET ... OF... NONE

Text=Fainter er et redskab til wisualisening af grammatiske traek | hwor man kan bruge sin egen telest . Hws brugeren wl
teste sig selv | kan han bruge Text=Painter mteraktit



KillerFiller: Towards evaluation

Please login to your VISL-game account
Ifyou do not have an account, create a new one by clicking herel

Jzername |eamer

Password
L v 3 o = 3 d}
Which language do you want to train?
& Sentence cellection | Grammy 1 v |
Word class W v
I Show sentence
Kasparow zu | (besiegen) | | (miissen -pr-) fiir den

Computer ein Genubf | | (sein) | | (sein)
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The most common syntactic categories

@SUBJ subject @ADVL | free (adjunct) adverbial
@ACC direct (accusative) object @PRED | free (adjunct) predicative
@DAT indirect (dative) object @APP apposition

@PIV prepositional object @>N prenominal dependent
@SC subject complement @N< postnominal dependent
@0OC object complement @>A adverbial pre-dependent
@SA subject related adverbial argument @A< adverbial post-dependent
@OA object related adverbial argument @P< argument of preposition
@MV main verb @INFM | infinitive marker

@AUX auxiliary @VOK vocative




Clause level dependents, left/right distribution in
Korpus90/2000
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Modifier position, distribution in Korpus90/2000
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LEESTISE
AMNALFSE

PREPROCESSOR
word boundaties, orthography, composite,
nathes, abhreviations

" DA NMORF"

lexeme-

MORPHOLOGICAL ANALYEZER

produces cohotts of alternative word-readings:
identification, inflexion, dervation, proper noun heuristics

POSTPROCESSOR
morphological heuristics, lexeme based valency tags
atid semantic class potential

tterative context based CG dizambiguation miles, based o
word clazs, word form, base form, valency potential, semantic prototypes | wpy a7y o

MORPHOLOGICAL DISAMBIGUATION

SYNTACTIC MAPNING

adds lists of possible syrtactic function tags / constituent markers (at word or subclauce lewvel) to words,

bazed on disambiguated morphology and context

tterative context based CG dizambiguation niles, handles:
argument structure, dependency relations at group and clavse lewvel

STNTACTIC DISAMBIGUATION

subclanse form and function "4 NEF

PROPRIUM-CG CASE ROLE-CG PSG
recognition of name types cotitext based mapring and generation of syrtactic tree strachares,
using cortextual CG miles dizatmbiguation of semantic using generative rewriting rales
case roles
(Baren Harder)
spell and gramimat checlang
MT-CG clause boundaties
context based mapping of translation teaching softwrare
"DANTRAD" equivalents Danish -> Esperanto language games

cotpas athotation



The DanGram system in current numbers

Lexemes in morphological base lexicon: 146.342
(equals about 1.000.000 full forms), of these:
proper names: 44839 (experimental)
polylexicals: 460 (+ names and certain number expressions)
Lexemes in the valency and semantic prototype lexicon: 95.308
Lexemes in the bilingual lexicon (Danish-English: 88.000, Danish-Esperanto: 36.000)

Danish CG-rules, in all: 6.233

morphological CG disambiguation rules: 2.678

syntactic mapping-rules: 1.701

syntactic CG disambiguation rules: 1.854

(plus 429 bilingual rules in separate MT grammars, and a smaller number of semantic case-role and proper name-
rules in the semantics and name grammars)

Danish PSG-rules: 490 (for generating syntactic tree structures)

Danish Dependency-rules: ~ 267 (alternative way of generating syntactic tree structures)

Performance:
At full disambiguation (i.e., maximal precision), the system has an average correctness of 99% for word class
(PoS), and about 96% for syntactic tags (depending, on how fine grained an annotation scheme is used)

Speed:

full CG-parse: ca. 400 words/sec for larger texts (start up time 3-6 sec)

morphological analysis alone: ca. 1000 words/sec



VISL parsing tools

B Preprocessing: word- and sentence boundaries,
polylexicals = Em = == =&

B Lexicon and rule based morphological analysis: %= B8 =
Inflexion, derivation, composita recognition

B Postprocessing: Valency and semantic ﬁOégntial

s
(X-X]
T

B Morphological contextual disambiguation (CG)E F =

B Syntactic mapping og diambiguation (CG) == BN ====11

%agation CG, Case role-CG
B PSG/Dep-layer: Teaching, Arboretum, Floresta

L& %l% - I I -
L1 — 1|



Externally co-funded research projects

B SHF 1999-2001: CG, syntax & semantics (da, en, po)
B AC/DC 1999-7: Portuguese CG-corpora

B Floresta 2000-7: Portuguese treebank

B DSL 2001-7?: Korpus90/2000 (Danish CG-corpora)

B Arboretum 2002-2005: Danish treebank

B PaNolLa 2002-2006: Integration of Nordic CG research

B Nomen Nescio (2003-2004), HAREM (2004-2005):
Automatic named entity recognition

B Nordic Treebank Network: 2003-2005



Running CG-annotation

[ da] KS @sUB
[ den] ART UTR S DEF
[ gammel ADJ nG S DEF NOM
[ sad ger] N UTR S | DF NOM @suUBJ >
[ kar e] <mv> V | MPF AKT @S- ADVL>
[ hj em N NEU P | DF NOM @<ACC
[i] PRP @<ADVL
[ sin] <poss> <refl> DET UTR S
[ bil] N UTR S | DF NOM @r<
[ se] <nmv> V | MPF AKT a@-W
[ han] PERS UTR 3S NOM @<SUBJ
[ mange] <quant > DET nG P NOM
[1il]e] ADJ nG P nD NOM
[dyr] N NEU P | DF NOM &ACI - SUBJ]  @ACC
[ pa] PRP @<OA
[ den] ART nG P DEF
[ vad] ADJ nG P nD NQM
[ve] ] N UTR P | DF NOM @<



Cross language perspective

e VISL uses a uniform descriptive system, with consistent
form and function categories, for 27 languages, handling
special cases at the subcategory level

* CorpusEye offers 2 large CG-annotated multi-language
corpora, allowing a certain degree of statistical
standardisation (genre, lexicon etc.) across languages

— 1. Europarl parallel corpus (da, de, en, es, fr, it, pt)
— 2. Wikipedia corpus (da, de, en, eo, es, fr, it, pt)
* Both the annotation (e.g. np-types), search system (e.g.

different statistics) and language inventory (e.g. se) can
be expanded in a project-driven way



Cross SL category distribution
da SV de en nl | GER| xx/fr | es it pt |ROM| fi el

words per sentence 25.5| 25.1| 25.3| 2577 231, 249 27.8| 321, 329| 332 32.7, 253 31.0
finite subclauses 3.81| 3.75| 3.47| 347 330 3.56| 3.16/ 4.04| 3.68 3.52 3.75| 3.00, 3.72
relative clauses 195 205 168 170/ 1.58| 1.79 1.72| 2.16, 2.10| 2.07| 2.11, 1.50| 2.09
direct object clauses 1.11 1.04 1.02 1.03] 095 1.03, 0.85 1.10, 090 0.81 094 0.78 094
adverbial clauses 0.63] 054 067, 0.61 0.63 062 0.52| 0.70| 0.63, 0.55| 0.63] 0.57 0.62
participial adverbial 292 215 320 435 452) 343 396 3.82] 409 471 4.21| 3.31| 4.78
subclauses (log-5)

auxiliary chain parts 3.46 335 3.34) 336| 3.13| 3.33| 2.89| 298 299 252| 2.83 3.02, 2.77
passive pcp2 047 045 042] 045 044 045 041 033 034 039 035 044 0.39
active pcp2 1.17)  1.14, 1.15) 1.33| 1.07| 1.17} 1.12| 1.22| 120, 0.95 1.12] 1.04] 1.17
infinitive 143 138 139 121 125 133 099 1.12 1.11, 093 105 120 0.89
subjunctive/vfin 499 558 476| 453 440 485 4.19| 476, 426 479 4.60 555 435
conditional 0.56| 0.56| 0.56| 0.62| 043 0.55| 043 049 043 040 0.44| 056 0.39
vocative 0.04| 0.04] 0.06] 0.05| 0.06) 0.05 0.05 0.06/ 0.07 0.04 0.06/ 0.05 0.05
attributive 670, 698 7.02) 7.01| 7.29 7.00 7.26| 7.37| 7.64 8.13| 7.71| 7.65| 7.62
common nouns 20.90, 21.26| 21.00| 21.33| 21.35| 21.2| 22.07| 21.37| 21.09| 22.14| 21.5| 22.66| 21.71
finite verbs 8.94| 859 848| 829 849 856 757 8.18| 7.78 7.23 7.73| 7.83| 7.86
coordinating conjunction 2.67 248 280 2.68 256/ 2.64 2.74 320 3.16| 3.28 3.21| 240 3.20
subordinating conjunct. 233 216 222 217 213} 220/ 1.84 235 2.01| 187 2.08] 1.88| 2.06
demonstrative 1.96| 2.14) 234 217 2.24| 217 199, 2.17| 198 2.02| 2.06, 1.82| 1.81

GER = Germanic average, ROM = Romance average, Red = high values, Blue = low values
Notables: Sentence length, inflexion vs. aux chains, subjunctive and conditional, ROM-ad;j
vs. GER-v, ROM-coord., DK vs. ES, xx-French (shorter than even GER), politeness vocative
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