Corpuslinguistics
Annis,-Corpus query tool
searching in Falko

Marc Reznicek, Anke Lideling, Amir Zeldes, Hagen Hirschmann
marc.reznicek@staff.hu-berlin.de

... and many more members of the HU corpus team


mailto:marc.reznicek@staff.hu-berlin.de
mailto:marc.reznicek@staff.hu-berlin.de
mailto:marc.reznicek@staff.hu-berlin.de

ANNIS2 SEB 632

ANNotation of Information Structure \
(Dipper et al. 2004; Chiarcos et al. 2008; Zeldes et al. 2009)
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m search engine for deeply annotated linguistic
corpora

= foken (-annotation) |

edge
= Spans | —

m {rees token token token token

. A )
= pointer POS._ = POs | _#Os POS

\/

span span



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

web Interface: query

http://korpling.german.hu-berlin.de/falko-suche/search.html
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web Interface:hits

Search Result - word="gleich" (5, 5) m]||4

Page 1of4 b M| & Token Annctations *  Shaw Citation LURL Displaying Results 1 - 10 of 39

i Berufsleben sind  Frauven und Manner gleich . Ist es  aber gut °
Berufsleben sein Frau und  Mann gleich . sein es  aber gut

L WAFIM MM KON MR ADJD §WAFIN PPER ADY ADID
= falka (grid)

Select Displayed Annotation Levels =

lemma| Berufsleben sein Frau und hlann gleich . sein es aber gut

worid Eerutsleben sind Frauen und tanner | gleich . Ist es aber gut partltu re
pos MM WAFIN | MM KON | MM ADJD . | WAFIN FFER [ ADY | ADJD <
tok Berufsleben sind Frauen und hanner gleich . Ist es aber qut |earner teXt

= ZH1 (grid)

Select Lugllayed Annotation Levels =

ZHllemma| Berufsleben sein Frau und hlann gleich . sein es aber gut

ZH1pos e SAFIN e KON MM PTEWE | SLAELRL boED- [ ADY | ADJD partltu re TH 1

ZH1:ZH1llemma = gleich

ZH1 Berufzleben sind Frauen und Manner | gleich | [ - aber gut

tok Berufzleben sind Frauen und hanner gleich . Ist 85 aber gut

@ 22 gid more partitures

H THwerb (grid)

H text (grid)

= alltext

" Der Feminismus hat den Interessen der Frauen mehr geschadet als gendtzt " Friher hatten die Frauen wiel weniger Freiheit als heute . Es gab eine riesige Menge
von gesellschaftlichen “erurteilen | wie sich die Frauen benehmen und sogar leben sollten . Mehmen wir zum Beispiel den bekannten Regel von " 3K " . Es ist

wersténdlich |, was won Frauen damals erwartet wurde und es ist auch klar | dass solch ein Leben nicht alle befriedegen konnte . Die Frauen hatten den Wunsch
am gesellschaflichen Leben teilzunehmen | gleich  wie Ménner  zu arbeiten und  zu verdienen | aber nicht zu Hause mit den Kinder zu bleiben . Sie haben
dafir gekampft und den Kampf gewonnen . Heute gibt es keine Gesetze mehr | die den Frauen eine bestimmte gesellschaftliche Rolle worschreiben oder ihre
Maglichkeiten und Rechte begrenzen . Frauen und Manner haben gleiche Chancen im  Paolitik | Beruf oder in der Gesellschaft . Matirlich ist es nicht Oberall so .
Biz jetzt ewistieren nicht nur in den sogenannten Landern der 3. Welt | sondern auch in den  hochentwickelten Staaten werschiedene Unternernen | in denen die
Frauen weniger verdienen nur deswegen ., weil sie Frauen sind | obwohl sie die gleiche Arbeit machen . Schon heute | wenn die Frauen das Gewlnschte erreicht
haben |, taucht sofort ein neues Problem auf : der Feminismus scheint mehr ein Ubel | als eine  langerwartete Freiheit zu sein . Das lasst sich in allen Bereichen
des Lebens merken . Im Berufsleben sind Frauen und Manner gleich . Ist es aber gut 7 Dieser Regel von " 3K " hat aus dem Frauenleben nicht
wersrhwinden  Sie hahen wiel Hansarheit 700 tun Ganz nft arhtet man daranf arst dann wenn sie nicht demarcht wird  VWann ez in der Familie klrine Kindar nikt
< >



principle 1: variable-value pairs

m word

T

variablei
("word form")

"System”

T

value

— |word Sofern |das Sys%em herrscht
POS KOUS |ART |NN VVFIN
lemma |sofern |d System | herrschen




principle 1: variable-value pairs

m Word "SYSten e/ tnisat

...finds System (and nothing else)



principle 1: variable-value pairs

. p%s — IINNII
~_ variable2 vaITue
("word form")
word Sofern |das |System | herrscht
— |posS KOUS |ART |NN YVVFIN

lemma |sofern

System

herrschen




principle 1: variable-value pairs
B POS =  "NN-"

...finds Riesen, Frauen, Student, ...
glants, women, students



principle 1: variable-value pairs

- IerrT\ma = "System”
- variables Va'lTue
("lemma")
word Sofern |das |System | herrscht
POS KOUS |ART |NN VVFIN
—llemma |sofern |d Systemv herrschen




principle 1: variable-value pairs
m lemma = "System"”

...finds  System, Systemen,Systems...
system.nom/dat/gen



searching strings

m Find all word forms "meinen" in
FalkoEssaylL2V2.3:

word = "meinen"

~TWhat do you find?
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lemma

m "base forms" of words
m Find all forms of the verb "meinen":

lemma = "meinen"

m - problem: lemmatization is not always
intuitive.
m example: lemma of sich
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patterns (regular expressions)

m Annis allows pattern matching on all
annotation layers

m for patterns use / / instead of " "
m Find all words including "mein"

word = /.*mein.*/
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patterns: Joker .

m an arbitrary character al. - als, alt, ...

= = two arbitrary characters al.. = alle, alte, also

= = = three arbitrary characters al... - alles, altes,
alias, ...



task

m What do you get for?

word = /g.b./
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patterns: ? and * +

g f,} the last character Is optional
as: 20, S > da, das
d aQ the last character occurs 0 to ®© times
-2 0,S,SS,... > da, das, dass, dassssssss
daS[-\l- the last character occurs 1 to * times

- S, SS,... > das, dass, dassSSSSSSSSSSE
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task

m What happens, if you combine those
operators?

word = /Frau.”

word = /Frau.*/

word = /Frau.+/




task

m Try to find all word forms associated with
base forms ending in -lang
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task

m Try to find all word forms associated with
base forms ending in -lang

— | lemma =/.*lang/

nits e.g.:
nislang
ebenslang
jahrelang
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task

m Try to find all word forms associated with
base forms starting in -lang

—  lemma = /lang.+/

nits e.qg.:
ange
angsam
angweilig
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alternatives: a or b = (al|b)

m parentheses and | ("or") allow for simultaneous
search of different words:

m different forms:

word = /(Mann|Frau|Kind)/

m strings:

word = /(Mann|Mannes)/

m substrings

word=/bes(ser|t).?/

20



task

m Find all forms of the verb "meinen" In
present tense below and only those.

mein| e
mein | st
mein | t
mein | en
mein | t
mein | en




solution

word =/mein(s?t|len?)/

word =/mein(e|st|t|en)/

- Often there are different ways to get the same results

22






search for part-of-speech (POS)

m different types of POS-tag sets

m most German corpora use STTS

ADJA attributives Adjektiv
ADV Adverb

ART Artikel

NN normales Nomen
VVFIN finites Verb

http://www.ims.uni-stuttgart.de/projekte/corplex/TagSets/stts-table.html

24
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Stuttgart-Tubingen-Tagset (STTS)

ADJektive | Noun Blaren Verb | ParTiKel | KOnjunction
ADJA NN PDS VVFIN PTKZU KOUI
ADJD NE PDAT VVIMP PTKNEG KOUS

PIS VVINF PTKVZ KON
PIAT VVIZU PTKANT
PIDAT VVPP PTKA
PPER VAFIN
PPOSS VAIMP
PPOSAT VAINF
PRELS VAPP
PRELAT VMFIN
PRF VMINF
PWS VMPP
PWAT

PWAV




Stuttgart-Tubingen-Tagset (STTS)

VERB full auxihar modal
verb verb verb
finite VVFIN VAFIN VMFIN

imperativ | VVIMP | VAIMP

Infinite VVINF | VAINF VMINF

Infinitive with
ZU VVIiZU

participle 2 | VVPP VAPP VMPP




task

m Find all possessive pronouns

pos =/PPOS(S|AT)/
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principle Il: relations

m single variable-value pairs are connected by &
m VVV-pairs may not stay unrelated
m You refer to VV-pairs via # plus index.

variable, = value,; &= expressionl: #1

variable, = value, § €= expression 2: #2
#1 relaton H#2

28



principle Il: relations

variable, =
variable, =
#1 relation #2

value, &€= expression 1: #1
value, 8 €= expression 2: #2

Operator |Descriptiun |Illustratiun |I'~h:rtes
direct For non-terminal nodes, precedence is
L A B determined by the right most and left
precedence . o
most terminal children
indirect For specific sizes of precedence spans,
* . ' AxyzB .n,m can be used, e.g. .Z,4 - between
precedence = o o
CEC L b ) ) B B L "_\.l:-‘I o= lc"'_;ll]f_‘ﬂ.
_ identical A Applies when two annotation cover the
= = coverage B exack same span of tokens
- . - —BoAn PiepHes—rremore annotation covers a
i inclusion . . e .
== B span identical to or larger than another
A specific edge type may be specifed,
. A e.q.: »secedge to find secondary edges.
direct ) i . .
= . | Edges labels are specified in brackets,
dominance o . -
B e.q. >[func="0A"] for an edge with the




search for order:
e.g. noun following "zu"

| am at home
word = "zu" Ich bin Hause
00S :& "NN" | PPER | VAFIN || APPR
#1%#2 -

Subj Adv
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task: token order

m Find two successive adjectives

m attention: there are two types of adjectives
1ADJA & ADJD

pos = /ADJ./ &

pos = /ADJ./ &
#1.#2
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guestion

m How can | make sure that

1both adjectives belong to the same
constituent?

10ne adjective modifies the other?

pos = /ADJ./ &

pos = /ADJ./ &
#1.#2
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use target hypotheses

= differences between learner text (tok, ctok)
and target hypotheses (ZH1,ZH2) are
marked in (ZH1Diff, ZH2DIff).

ZHllemma | well sie ein | Aspekt | d |Gesellschaftjentdecken] ,

ZH1Diff MOVS J CHA | CHA

ZH1pos KOUS |PPER ART NN |ART NN
ZH1 weill sie einen| Aspekt | der |Gesellschaft] entdeckt
tok weill sie Jentdeckt] eine |Aspekte| der | Gesellschaft
ZHllemma| wie d Frau

ZH1Diff

ZH1pos |KOKOM|ART] ADJA NN

ZH1 wie die Janderen |Frauen

tok wie die | andere jFrauen

33




MOVS

edit tags

token inserted

token deleted

token changed

multiple tokens merged

token split into multiple tokens

token moved from here

MOVT

token moved here
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task

m Find all reflexive pronouns missing in the
learner text (ctok. ctokpos,ctoklemma)

m target hypotheses layers for TH1 are: ZH1,
ZH1pos,ZH1llemma Differences are
annotated on ZH1Diff, ZH1posDiff,
ZH1llemmabDiff.

ZH1pos="PRF" &
ZH1Diff="INS"&
#1 = #2

35



task

...all definite articles missing in the learner
text.

solution:

ZHllemma="d"&

ZH1Diff="INS"&
H1 = #2
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filter metadata

AMMIS? = | Tutorial

Search Form

AnnisgL: pos="1N"
Query Builder: Shiowy ==

ResLit: 21842

tore Corpora

|:| Mame « Texts
[[] FalkoEssayl1v2_0 a5
FalkoEzsayl2y2_0 243
[7] FalkoSummaryL1v1 2 a7
[7] FalkoSummaryL2v1 2 107
[7] FalkoSummaryLvt 0 12
|:| HUKonstruktionsgramima 22

Tokens
TOE0S
131599
2121
40865
11114
19340

Search Result - pos="NN" (5, 5)

Page 1 lof2185 | B Pl | &  Token Annotations ~ Show Citation URL

i Der Feminismus  hat  cen Interessen der Frauem
minizmus haben o Interesse o [unknown]
fh| WAFI ART Wb ART RN

71 (gri
4 THverh (grid
H 7H2 (orid)
A text (grid)

metadata

i Der Feminismus  hat

text- & learner based

d Feminigmus haben o  Interesse o [unknown] mebr schaden  als
ART MM WAFINART MM ART MM ADY  WWPR KOKOM
A falka (grid)

H 7H1 (grid)
A THverh (orid)
A 7H2 (gri)
H teut (grid)
H voltext

i/ Feminismuz hat den Interessen der  Frauem mehr geschadet sz genitzt
Feminizmus haben d  Interesse  d [unknown)] mehr schaden als nitzen

MM WAFIMNART MM ART MW ADY  WWPR KOKOM WWPP APPRART

H falka (grid)
H 7H1 (gri)

H THverh (orid)
H 7H2 (grid)

H et (grid)

H voltext

i/ mehrgeschadet als  genitzt Im Bereich cer Literstur ist  wiel Gher
mehr schaden  &ls nitzen im  Bergich d Literstur sein wiel ber
ADY  WVPR O KOKOM WWRP APPRART MM ART NN WAFIN ADY APPR
= falka (grid)
A ZH1 (gricd)

T sz

37



filter metadata

Meta Data for id 916

[ m etad ata- : SPKOIZ_1_duration 36

. SPRI2_1 _Jangschool Flrd,
Varlables and SPHXI2 1 zchool MiL,
values for || SPKO: variable
B t EXt SPROL2incex ol 95 R PR IR R MR PR,
SPRDname Sd3abd 23737 aZ {30244 C7 2603004 40eTh302a1
] I erner SPROrey V=10 B B T O T W
SPHDsex
major-subject chirtensiv
production-maocality
subCorpus fh_2006_07
topic Feminizmuz
transcription- 207068
transcriminnq V al ue K007 _2006_07
transcriptor MhAhay
projectilame FALKD Ezzay Corpuz L2 2.0
projectlIRL Falko project sie
{ y
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filter metadata

» metadata queries are formulated as
meta::variable = "value"

Find all word forms of lemma "Mann"
written by females: sex .

word="Mann" &

meta::sex="f"

39



filter metadata

= fllter via L1

= meta::reg=/I1:country code/

= Find all form of the adjective "deutsch”
In english texts: code= eng

lemma="deutsch"&
meta:.reg=/I1.eng/




filter metadata

= For a more specific selection of language
acquisition orders, you need a .* between
each VV-parr.

* meta:.reg=/variablei.valuei.*variablez:value2/

= Find all word forms of "deutsch" In texts
written by danish learners with L2 English
before German.

lemma="deutsch"&

meta::reg=/I1:dan.*2:eng .*I2:deu /

41



afr
dan
deu
ell
eng
fin
fra
heb
hun
ISl
Ita
Jpn
lat

language codes In Falko

(selection)
afrikaans . o
L niederlandisch
danisch .
nor norwegisch
deutsch .
N pol polnisch
neugriechisch .
. rus russisch
englisch .
e spa spanisch
finnisch :
. swe schwedisch
franzosisch o
tur turkisch
hebraisch o
unaarisch ukr ukrainisch
. g . uzb usbekisch
Islandisch
italienisch xho xhosa
. . yid jiddisch
japanisch
o Zho zulu
lateinisch

42



example

= compare missing

articles for spanish  total amount of articles
(spa) and danish
(dan) speakers
ZH1pos="ART"&
* |mportant: how

meta:.reg=/I1.dan/

many articles are
there In total?

- How many

/ZH1pos="ART"&

pOSSi_ble_ articles meta::reg=/11:ita/
are missing?



counting tokens

= Surpressing the value in a query includes all items
annotated for a variable

word —> amount of tokens

lemma —2> amount of lemmas

» This way you can find the amount of tokens for a
special L1 group

word &
meta:.reg=/I1:ita/

44



counting tokens

» How many tokens of japanese speakers are
Included in Falko?

word &

meta::reg=/11:jpn/
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counting texts

= Each text starts with TXTstructure = "start " und
ends mit TXTstructure = "end".

» How many texts of italian learners are included in
Falko?

TXTstructure="start" &

meta..reg=/I1:ita/

46



syntax
(authentic) study

m question: Is acquisition of relatives
iIndependent of the grammatical function of the
relative pronoun?

m hypotheses:

m 1. all syntactical functions for relatives are
acquired simultaneously

m 2. Initially only prototypical functions for
relatives are acquired.

47



most simple structure (subject)

m relative pronoun in subject position: relative pronoun

e

POS=/V.*/ & POS=/PREL.*/ & subject
#1 ->dep[deprel="SUBJ"] #2 |

m accusative object (=OBJA) or dative object
(=0BJD)

ZH1pos = /V.*/ & ZH1pos=/PREL.*/ &
/H1 & ZH1 & #1 = #3 & #2 = #4 &
#3 ->dep[deprel="OBJA"] #4

m dependencies relate only TH-layers directly



character sets| |

m With [ | you can describe sets of allowed characters:
1[aelou] — simple vocals
1[A-Z] — all capital letters between A and Z
1[0-9]+ - all hnumbers
m Beispiele:
OWhat kind of words do you find?

lemma = /[A-Z][a-z]+-[A-Z][a-z]+/




character sets| |:Umlaute

m [A-Za-zAOUR] — Umlaute special characters have to
pe mentioned expressively

m [A-Za-zAOUA6UR0-9-] — all charcters that can
occur in a word

lemma = /[A-ZAOU][a-zaduR]+-[A-ZAOU][a-zaouR]+/

50



excluded character sets|”" |

m [* | defines a set of characters which aren't allow to
occur at the given position

m ["aeioud0UAEIOUAQU] - no vocals
m [*46UAOU] — no Umlaute
m example:

Find all word without "R"!

word=/["R]+/
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Search on multiple layers

TOKEN

1 1

TOKEN ANNOTATION

| |

SPAN
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Search on multiple layers

Ich bin ZU Hause

POS PPER VAFIN || APPR NN

mode declarativ

Infostat accessible new
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Search on multiple layers

/vvord ="zu" Ich bin Hause
&
pos = "APPR™\ PPER VAFIN /1 APPR NN
& ' .
41 = #2 declalrativ
accessible new

expression 1: #1
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Search on multiple layers

/vvord ="zu" Ich bin ZU Hause
&
pos = "APPR"| PPER VAFIN NN
I
41 ‘E‘ 49 declarativ
- C 8 O |E new

b y

expression 2:
#H2
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Search on multiple layers

word = "zu" Ich bin ZU Hause
&

nos = "APPR"| PPER | VAFIN \[ APPR || NN
& . declarativ

#l_—_#2 accessible new

Search for a token with the value "zu" for the
variable "word", with the value "APPR" for
the variable "pos". Both annotations shall

refer to the same tokens.
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Search on multiple layers

Ich bin @ ause

word = "zu"
&
pos = "APPR"

PPER VAFIN || APPR

NN

&

IStat ="new"
&
#1 = #2
&

#3 | #1

declar
accessible #?mew

The token shall also be
Included in the span
"new" on the infostatus
layer.
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>(_ =

— 0+

tabc]
[Mabc]
(alb)
a{2,3}

summary - operators

arbitrary character

an arbitrary amount of the last character before
at least one instance of the character before
last character before is optional

Interpret next character as literary

not

one element of the set

element except the ones in the set

aorb

2 to 3 times "a"
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summary relations

m operators on t oken relationa

H#1 #2
H1 4H2
#1 = #2

#1 i #2

#1 directly followed by #2.
#1 indirectly followed by #2.

#1 and #2 refer to the same
token/span

#1 Is included In #2.
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summary ANNIS

m ANNIS allows:
(simultaneous) query of different corpora
guantify results
export results
filter metadata
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attention!

m corpora are always just samples of a
language variety

m different corpora (may) give different results
m (Ssometimes) corpora include errors

m corpora can still help support or reject
hypotheses
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Thanks!
Danke!



Literatur

m Llddeling, Anke; Doolittle, Seanna; Hirschmann, Hagen; Schmidt,
Karin; Walter, Maik (2008): Das Lernerkorpus Falko. In: Deutsch als
Fremdsprache 45 (2), S. 67-73.

m Reznicek, Marc; Walter, Maik; Schmidt, Karin; Ludeling, Anke;
Hirschmann, Hagen; Krummes, Cedric; Andreas, Thorsten (2010):
Das Falko-Handbuch. Korpusaufbau und Annotationen. Version 1.0.
Berlin: Institut fir deutsche Sprache und Linguistik, Humboldt-
Universitat zu Berlin. URL: http://www.linguistik.hu-
berlin.de/institut/professuren/korpuslinguistik/forschung/falko [Stand:
12. Oktober 2010].

m Zeldes, Amir; Ritz, Julia; Ludeling, Anke; Chiarcos, Christian
(2009): ANNIS. A Search Tool for Multi-Layer Annotated Corpora. In:
Proceedings of Corpus Linguistics 2009, Liverpool, July 20-23, 2009.

63



