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Background in SFB 632

ANNIS: ANNotation of Information Structure

(Dipper et al. 2004, Chiarcos et al. 2008; Zeldes et al. 2009)
http://www.sfb632.uni-potsdam.de/d1/annis/

Open-source web-based corpus search tool

Developed in project D1 of SFB 632 on
Information Structure

Requirements:

— Archive data from different projects in a unified format
— Deal with heterogeneous annotations for IS & beyond
— Search and visualization of complex data structures


http://www.sfb632.uni-potsdam.de/d1/annis/

Different Research Questions

What is the role of Information Structure for the

development of German word order?
(Petrova 2006, Donhauser et al. 2006, Petrova & Solf, to appear)

Which topic markings are possible in the Chadic

languages and under what circumstances?
(Hartmann 2006, Zimmermann, to appear)

How do universal IS categories influence

prosody, morphology and syntax?
(Féry 2006, Fanselow 2007, Dipper et al. 2007)

Can IS be inferred from morphosyntax, lexis and
discourse structure?



Different Data Structures

Token and span annotations

syntax trees / DAGs (with / without non-
terminal units)

Labeled pointing relations
Multimodal data, Metadata, Alignment...



Different Tools/Formats

o Automatic tools with proprietary formats
(taggers, parsers, machine learning)

* Diverse dedicated manual tools
(transcription, annotation, treebanking,
discourse analysis)

* Asynchronously produced annotations
from different sources and theories
referring to the same data



Annotation Formats

Token Annotations
(e.g. TreeTagger)

— POS Tagging

— Lemmatization

— Morphology

— Phonology/Phonetics

e Grids

— EXMARaLDA
(Schmidt 2004)

— ELAN

(Wittenburg et al.
2006)

— Toolbox
(Stuart et al. 2007)

 Tree/Graph

Bracketing formats
(e.g. Penn, Bies et al. 1995)

Generic Inline XML

Tiger XML / Negra (Synpathy,
Tiger, annotate, Brants & Plaehn,

2000)
RST tool

(rhetorical sentence trees,

O'Donnel 2000)

* Pointing Relations

— MMAX2
(Muller & Strube 2006)

— PALInkA
(Orasan 2003)

— Serengeti (TODO)




Modeling Multilevel Data ‘

.
’
. Annotator ¢
» Reduction to typed and @

labeled nodes and edges

* Independent layers
(stand-off)

— Retroactively insert /
update / replace layers

— Alternative interpretations
(multiple pos-tags, parses,
even tokenizations)




PAULA stand-off XML (simplified)

(Dipper, 2005, Dipper & Gotze, 2005)

Discourse;

Topicality: \
_—

1-3 5-8 26-29
(The) | | (dogs) (they)

N

Tokens:

The dogs are faster than they




Human Readable AQL

 SQL queries too complex for users
o Simple query language based on nodes
and relations: (cf. NiteQL Carletta et al. 2003, TIGERSearch Lezius 2002)

cat="S" & node & cat="S" & pos="PRP" &
#1 >[func="sb"] #2 &
#3 >[func="sb"] #4 &
#4 ->[coref="anaphor-antecedent"] #2 &
meta::language="en"



Query Builder

Search Form =]
AnnisCL: no. N" & node & i Create Mode
cat="S5"&node & #3 > #1 & al
#3 = [tiger:func="58"] #2 & =il
#1428 #4 #1E¥3 o add Clear
Match Count: v alid Query Field op  Yalue
r r
More Corpara B - B
| hame - Texts Token
ONMTOMOTES w1 6_4 100 53875 ;j
| OMTOMOTES_wi 6_small 4 450 :
| falko_docDay 1 252 / \,/ \
| poe-11 1 1939
-_J: pocl 76 176 33722 = v %
pec3 3 573
| pooa_mmax2exmaralda 3 573 - = [tigenfunc="04"] = ot »[tiger:func="5B"] +
Simple Search Query Builder Skatistics / Y \
Edge Add Clear X add  Clear % Edge Add Clear ¥
Field op | Walue y Field op  Yalue 5 Fieldd op Walue
L H0s = TwvEn | N
b w

Show Resulk |




List of AQL Operators

Name lllustration | Options
direct AB
precedence
x indirect A B nm
precedence
S direct ? >secedge
dominance B >[func="0A"]
A
- |
- |nd|rgct sn.m
dominance |
B
Labeled LABEL
->LABEL pointing
relation B A
LABEL LABEL
_>LABEL* | -abeled
pointing path A
_ identical AAA
- coverage BBB
o overla AAA —ol_
—- b BBB “or_
i inclusion AAA

Name Ilustration
. AAA
1
1 left aligned BB
. . AA
_r_ right aligned BBB
A
>@l left-most child / ]\
B
A
>@r right-most child / |\
B
X
Common parent
¥ node /\
AB
X
g+ Common ancestor
node /\
A B
X
#x:arity=n Arity / |\
1...n
X
#x:length=n Length /\
1..n




Visualization

der wie eine fluirmie: auf der Bank sitzence ukrainizche Coach
tiger:morph = Mom.50.Fem = exmaralda
Select Displayed Annotation Levels =
Focus_newlinf nf-unzal
r=to pay movie producers far showing their films . Saudi Arabia | for s pa Inf-Stat HCC-gen giv-active
and to apply the law to computer software az well az to literary works | W wp P MR
. They will remain on a lowwer-priarity list that includes 17 other countries . | pp FP exmaralda:Inf-Stat = giv-ackive
of zome concern to the U.S . but re deemed to pose [ess-serious problems o0 S
[ . Gary Hoffman |, & Washington lawyer specializing in intellectual-property Topic = =h
h that protecting intellectual property iz in a country 's own interest | prom die  Ukrains stiirete T R R - TR =N
i@ . wWhat this tells us iz that LS. trade law is working |, " be =aid . He =ai : £
list because of itz effarts to craft a nesw patent lasvwe . Mrs. Hills said that the US. iz =till
ritinuing slow progress in Malaysia - " She did Nt elaborate | athough earlier U5 trade
nd disregard for ULS. pharmacewtical patents in Turkey . The 1955 trade act requires hirs.
ritties by April 30 . Sa far | Mrs. Hils has nt deemned any cases bad enough to merit an
izion of the act .
COORD
[ UP
FRED_GCO
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| ve I
SBJ ADV
| (TI:P\[ 1
COORD HD
ep)
| {CPH |
0BJ_CO HD 0BJ_CO
LP
HD COORD
(ep) N
| — [ B |
ATR_CO HD ATR_CO ATR ATR ATR HD
I | | I I I
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B4: T-Codex (, Muspillli, Heliand...)
(Petrova et al. 2009)

bithiu =ie uuarun simones ginoza

¢ |IS (SFB
guio
 Morpho-

syntactic
annotation

 “Interlinear’

Latin

elines)

H exmaralda
H paula
H Paula Text

niki hér neme inti iz Of

H exmaralda
H paula
H Paula Text

niki hér neme inti iz Of héue

= exmaralda

Select Displayed Annotation Levels =

LAT
aboutness
align

bibl

cat
clause-status
comment
definiteness
af
givenness
pos

position
syl_no

tok
H Paula

Monne tenehit & leuakbit
ret ret
L6 L4
| 7108, 29BstalcE
| ne N | MNP ADvP | WP
MAIMINT
eingeflgtes Subjektzpronomer;
DEF DEF
SUB VEIN | Do acvdr | vFIN |
Gl Gl
| cons | pRowPRs | v | cond | promeRs | apvor | v |
INIT egﬁ;}gla;:pus = iZ0N]
| 2 1 2 | 2 [ B
niki hér MEme it iz uf héve



MHG Speculum Ecclesiae
(WIP, Hagen Hirschmann/Sonja Linde et al.)

e Syntactically
annotated
COrpus

e Normalization
over multiple
tokens

e Spans for
edition
references

e Similarly
Monsee
Fragments

| Result - cat=/5, & Mhd=/[Ww]lirne/ & #1 .1,4 #2 (5, 2)

Page 1 ofq .;? Token Annotations » Showe Citation URL Dizplaying Re:
FMomPlLMasc 3PPresind Mom.PlMasc PosMomPlhWasc -- MomSgMasc 3.3g.Presind Pos*** - Mom.ZgMasc - Dat.SgFem Dat.SgFem 3Acc.SgMasc - 3=
H tiger
H exmaralda
H Paula
H Paula Text
Fich darzou hat gerettet | daz er des tages . =0 =g wian dirre ettt sceidet \
FRF PRO&Y W AFIM WYPR OB, KOUS FPER ART i F, KOUs PPEFR: APFR PDAT KK wFIM ¥,
F.40c Sy Masc - 3ZgPresind Psp - - JMomZgMasc GenSghMazc GenSgMasc - - JhomSgMasc - DetSgFem Dat.SgFem 35g.Presind --
H tiger
H exmaralda
H Paula
H Paula Text
. goute zowuersitt hiake . Wiy ne scoften  nmimmer gerouwwen niakt noch tac \ e ne waken
¥ ADJA K5 WAFIM §. PPER  PTHMEZ  WMFIM ADY  WYINFOF, R KoM TR §, PPER  PTHMEZ  WAFIM
-- Pos.Acc Sg.Fem 5t Acc SgFem 3.59.Pres.Subj - 1.Mom P> - 1.PLPastInd - Inf -- AcczgFem - AccSgMasc -- 1.MomPL* - F.PLPastIn
= tiger
loc|
S,
1 G !
Mol [cd [ed]
s s
—— | | | N 1 [ | AN | 1
RE] [s8] [wg] ol oc| [se] [ng  [wD FD
—O&— | WP ]
0A W] [md] [ Juc] [oF
Ihie] ni [cd] [eo|  [cd [PH]
goute zovuersiht hahe Wir ne scolten nimmer  gerouwen naht noch tac wir ne waren danach
= exmaralda
Sele wiels
Bibl Melbourn, B3A54,23 ) / ellbourn, B3r154 24
Lemma oot | haben ( er | ne In niemer GErLIOVVEDN naht noch tac er ne =in danach
Mhd , govie zovuerliht hake Wirne colten ifmMmer GEFOVVVEDN , naht noch tac , wirne waren danach
Satz 5
tok , goute zovuersiht hake Wi ne scolten nimmer GErOUVYER , naht noch tac , it ne waren danach
H Paula

H Paula Text




OntoNotes: Coreference/Syntax/NER
(Weischedel et al. 2008)

i patentz in Turkey . The 1935 trade act requires Mrz. Hillz -- to issue another review

MRS W MRP 0 DT ZD MM KM WBE RRPOMRP ow TO B oT Flfd
R . A A

H tiger
= inline

Select Dizplayed Annctation Levels =

TYPE GPE PERZON

constTagHame | DOC
tok patents in Turkey . The 1958 trade act requires =, Hill= ta izzUe anothet

= mmax

The US| claiming some success in s trade diplomacy | removed South Korea | Taivwan and Saudi &rabia from a list of countries 0 it is closely
weatching for allegedly failing to honor LS. patents | copyrights and other intellectual-property rights . Howewver | five other countries -- China |
Thailand |, India , Brazil and Mexico -- will remain on that so-called priovity watch list sz a result of aninterim revieww | LS. Trade Representative
Carla Hillz announced O . Under the nesy LS. trade law | those countries could face accelersted unfair-trade investigations and stiff trade
zanctions if they do nt improve their protection of intellectual property by next spring . Mes. Hills =aid 0 many of the 25 countries that ghe placed
under varying degrees of scrutiny have made ™ genuine progress " on this touchy issue . She =aid 0there iz ™ growing realization " around the
wearld that denial of intellectual-property rights harms all trading nations | and paricularly the = creativity and invertiveness of an { offending }
courtry 's owen citizens . " ULS. trade negotistors argue that countries with inadeguate protections for intellectual-property rights could be huring
themzelves by dizcouraging their ovwen scientists and authors and by deterring ULS. high-technology firms from investing or marketing their best
products there | Mes. Hills lauded South Korea for creating an intellectual-property task force and special enforcement teams of police officers and
prozecutors trained to pursue movie and book pirstes . Seoul alzo has instituted effective search-and-seizure procedures 0t aid these teams |
ghe =aid 0 . Taivwan has improved itz standing with the LS. by initialing & hilateral copyright agreement | amending its trademark law and
introducing legislation 0 to protect foreign movie producers from unauthorized showings of their films . That measure could compel Taipei 's
grovving number of small video-viewing parlors to pay movie producers for showing their films . Saudi Arabia | for its part | has vovwed to enact a
copyright lave compatible with irternational standards and to apply the law to computer software as well as to iterary works | Mes. Hills said 0
These three countries are n't completely off the hook | though . They will remain on a loswer-priority list that includes 17 other courtries . Thoze
countries -- including Japan |, faly | Canada , Greece and Spain -- are still of zome concern to the U.S. bt are deemed to pose less-setious
problems for American patent and copyright owners than thoze onthe ™ priority " list . Gary Hoffinan |, a Washinogton lawsyer specializing in
intellectual-property cases | said 0 the threat of LS. retaliation | combined with a growing recognition that protecting intellectual property is ina
courtry 's owen interest | prompted the improvements made by South Korea | Taivean and Saudi Arabia . * What this tells us iz that US. trade law
iz weorking |, " he =aid - He =said 0 Mexico could be one of the next countries 0to be removed from the priority list because of its efforts to craft a
nesy patent vy . Wes. Hills said that the U5, s still concerned about * disturking desvelopments in Turkey and continuing slow progress in
Malaysia . " She did nt elshorate | athough earlier U5 trade reports have complained of videocassette piracy in Malaysia and disregard for LS.
pharmaceutical patents in Turkey . The 1985 trade act requires Mes. Hills 1o izsue another revieswy of the perfarmance of these courtries by April
30 . 5o far |, Meg. Hills has nt deemned any cases bad enough to merit an accelersted investigation under the so-called special 301 provision of the
act .

T | |




PCC: RST, IS (stede 2004

| Search Result - cat (5,

Pae 1

5)

of &1

M|

/]

Token Annotations =

\

Showy Citation URL

8

Dizplaying Resultz 1 - 10 of 80

PP NP
Die Jugendlichen in Zossen wollen ain Musikcafé
H exmaralda
H paulg
H Pauls Text |
| fozzen wallen 2in hiuzikcafé Das forderten zie boei der ersten :
Zoszen weallen 2in Musikcafe der fordern zie bei det erster i
ME SRR ART (] DOLLAR_PERIOD PO WAFIR PPER  AFPFR ART A0,
Dat.Sg.Meut 3PLPresind Acc SgMeut Acc =g Meut Acc g Meut 3 PIPastind 3MomPlL* -  Dat.SgFem PozDat =g Fem
H el
H figer
= exmaralda
Select Displayed Annotation Levels ~
Focus_newlinf nf-unzal
Inf-Stat ey neyy giv-active giv-active MEyy
HP MP P P PP MP
PP PR PP
Sent g -]
Topic ak | ab f=
tok fozzen weallen Ein Muszikcaté Das forderten Sie bei der ersten Zozsener

H Paula



Falko: Topological F

Search Result - cat (5, 5)

lelds, Errors

X

4 4 | Page I2 of 1743 | b B | &2 Token Annotations »  Show Cikation URL Displaying Results 11 - 20 of 17423
haken [ Momina ) Damit der Mensch  =ein  Erleben wersrbeiten kann |, braucht er  die Fahigket der Diskrimination | die  durch 22
WWEIMCBC MM B R KOUS ART MM PPOSAT MM WYINF WYMEIMF, YYFIMG PPER ART MM ART IM §, PRELS APPR
H tiger
H exmaralda
H Pauls
H Paulz Text
hakern [ Momina ] Damit cer Mensch  sein  Erlehen werarheften kann |, brsucht er die Fahigkeit der Diskrimination | die  durch
WWEIRCFC MM R HOUS ART MM PPOSAT RN WWIMF O WRFIN § Meta Data Faiid 3 w
H tiger ]
H exmaralda N =
H pavla idertifier fudd
H Paulz Text 1" g
acht zu  lazzen , gehdt zu den allgemeinen Fahigkeiten alle hdheren 2 e
CARD PTHZU WWINF §, WWFIN APPR ART  ADJA PR PIDAT  ADJA
H tiger 12-duration k&
=
exmaralda 3 de
Select Displayed Annokation Levels -
Rt 13-curation kA,
corrected_pos Pl mjor-subject Linguistik -|
Konstituenten-satz_1 x | | | ¥ I
konstituenten-gatz_1_felder| RSk_KS 2 T
lemma acht | U | laszen : | gehdren | U | d | allgemein | Fahigkeit | alle | hach |
matriz-satz ®
matrix-satz_felder WF_MS LEK_hS WF_K=
pos carp | prizu | wwnl | s | wwen | aper | ART | ADJa | m paT | apda |
target_hypothesis Achit aller
tok acht zu las=en : gehirt U den allgemeinen Fahigkeiten alle hiheren
H Paulz
H Paula Text
die Sprache werstarkt wird | Unterschiede  zu erkennen oder aber auch auler acht

ART
H tiger
H exmaralda

Al

(e WWPR O WAFIN F

WAIMF

APPR CARD

| o

Iy KON Kok ADY

PTHZL




Future Directions / Open Issues

e Subtokenization (cf. MAF, Clément & de la Clergerie 2005)

— Structural challenge to token based concept:
* "Physical" tokens (atoms) = smallest units

» "Reference" tokens (e.g. word forms) = unit of
reference for search operators (“within 5 tokens”)
and context visualization (“10 tokens left and right,
sort by second token to the right”)

— Users unaware Iif desired results are
subtokenized!



Future Directions / Open Issues

e Subtoken DAGSs, features - operators?
 Ambiguous subtoken-token alignment

Streich quar -t@n (‘string quartets”)

stressed I\ / \U \

g o o

onset rhyme onset rhyme onset rhyme onset rhyme

/\ nucleus coda /\ nucleus coda nucleus coda nucleus coda
/\ I I I I I |

ccc v V C cC C V C C V C C V

[ t R aI C k a e t £ \6 n

diphthong I_/



Parallel Corpora

Representation of aligned document sets

Edges to align multiple levels paragraph/
sentence/word... (Tei, Romary & Bonhomme 2000)

Handling of mismatching / circular /
iIncomplete alignment

Search and visualization




Summary

ANNIS Is an open-source search and
visualization architecture for multi-layer
corpora

Merge annotations from multiple tools

Annotate IS, syntax, morphology,
discourse structure...

Modular visualizations can be written for
further types of data — we’re always
looking for partners!



Thanks!

Christian Chiarcos, Thomas Krause, Anke
Lddeling, Julia Richling, Julia Ritz, Viktor
Rosenfeld, Manfred Stede, Amir Zeldes and
Florian Zipser

http://www.sfb632.uni-potsdam.de/~d1/annis/
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RelAnnis (simplified)

(WIP, Viktor Rosenfeld & Florian Zipser, cf. Grust et al. 2004)

cat==

L - . -,
(_  topic=aboutness )

func=sh

coref=anaphor
-antecedent

(_ enttty=person

kﬁltll::sl::-
Angela “said '
& 13
lemma=Angela lemma=Ierkel lemta=say lemta=she
pos=IF1 pos=IF1 pos=ViVD pos=FFH=1
coref=anaphor
-antecedent

1?22
1819 2[]21
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