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Overview

We want to obtain data to verify or develop linguistic theories

If we search through a corpus, what then are we searching
for?
I What are the entities referred to by linguists to describe

a linguistically relevant set of data?
I word forms and parts of speech and sequences thereof
I multiple word forms and parts of speech in

specific domains
I topological fields (Vorfeld, . . . )
I constituents and their categories (NP, . . . )
I grammatical relations (adjunct, . . . )

I How can one search for such entities and
what kind of corpus annotation is needed for this?
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Basic searching (without syntactic annotation)

The data source: Tübingen Treebank of Written German
(TüBa-D/Z)

I Text basis: newpaper ’die tageszeitung’, a daily
newspaper from Berlin

I Size: 27,000 sentences
I Annotation: parts-of-speech (POS), morphology,

constituent structure, grammatical functions, topological
fields (+ coreference and anaphora relations)
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TüBa-D/Z example

In an anonymous complaint, the Bremen public

prosecutor’s office was notified of details of

shady financial transactions.

4 / 64

Corpus Linguistics

Syntactic Searching

Introduction

Searching w/o
syntax
Basic searching

Meurers 2005
Word occurrences in domains

Topological Fields

Constituents

Grammatical relations

Searching w/ syntax
TIGERSearch

Meurers & Müller
2007
Fronted Particles

Extraposition and Subjacency

Multiple Fronting

Summary

LSE
Comparative correlatives

References

Searching in unannotated text

Example: ”search for inchoative usage of werden
(‘will/would’)” (inchoative: action about to start)

I First approximation: search for all forms of werden
I query: [werde | wirst | wird | werden | werdet]
I include the past forms: [werde | wirst | wird | werden |

werdet | wurde | wurdest | wurden | wurdet | geworden]
I Result: 3711 sentences

I inspection of the first 20: 19 passive sentences +
Wieviel da monatlich fällig wird ... (how
much will become due per month ...)
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Searching with POS tags

Would be nice to say “search for a form of werden and a
predicative adjective in the same sentence”

I POS annotation based on Stuttgart-Tübingen tagset
(STTS)

I possible query tool: corpus query workbench, IMS
Stuttgart

Query:

[word = "w[e$\mid$u]rde([n$\mid$t])?" $\mid$ word = "wirst"

$\mid$ word = "wird" $\mid$ word="geworden"]

[]*

[tpos = "ADJD"]

within s
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Searching with POS tags (2)

Query: “search for a form of werden and a predicative
adjective in the same sentence”

I Result: 1318 sentences
I inspection of the first 20: 5 inchoatives, 3 passives, 9

adverbs (mostly passives), 3 within different clauses
I second inchoative sentence: ...daß dieser
asketische Kunstradfahrer endlich mal gegen
Ausgrenzung aktiv wird ...

I (that this ascetic trick cyclist finally becomes active
against marginalization)
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Searching with lemma information

Query: [word =”w[e|u]rde([n|t])?” | word = ”wirst” | word =
”wird” | word=”geworden”] []* [tpos = ”ADJD”] within s

I Still rather awkward, would be easier if we could state
that all these are forms of the lemma ”werden”

I this can only be used in a query if lemma information is
possible

I Resulting query: [lemma =”werden”] []* [tpos = ”ADJD”]
within s

I should not change number of retrieved sentence, but
mistakes are possible in lemmatization

Query could not be tested because Tüba-D/Z does not
include lemma information at present
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A basic setup for corpus searches
Meurers 2005

Corpora
I 39,5 million words Frankfurter Rundschau (FR)
I 8,5 million words Donaukurier (DK)

Corpus preparation (Helmut Feldweg, Oliver Christ)
I tokenization
I tagging with ELWIS tagset (46 tags,→ STTS)
I sentence segmentation

Search tool: cqp/Xkwic (Oliver Christ, Bruno Schulze)

To search for theoretically relevant examples, a phenomenon
has to be characterized in terms of

I occurrences of word forms and part of speech tags in
I direct linear sequence or
I linear sequences within a search window.
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Word occurrences in domains

Exploration of a phenomenon:
What hypotactic chains of modal verbs in what
interpretations are possible in German?

Search in the DK
How does one find a hypotactic chain of modals?
A) Restrict problem to: two occurrences in a sentence

[tpos="V.*" & (word="(ge)?k[aöo]nn.*" | word="(ge)?w[oi]ll.*" |

word="(ge)?d[aü]rf.*" | word="(ge)?soll.*" | word="(ge)?m[üu][sß]s.*" |

word="m[a][g].*" | word="(ge)?m[öo][gc].*")] []*

[tpos="V.*" & (word="(ge)?k[aöo]nn.*" | word="(ge)?w[oi]ll.*" |

word="(ge)?d[aü]rf.*" | word="(ge)?soll.*" | word="(ge)?m[üu][sß]s.*" |

word="m[a][g].*" | word="(ge)?m[öo][gc].*")]

within s 2053 matches

Expressing queries in terms of regular expressions on word
forms is error prone and cumbersome
⇒ lemmatization of corpora very useful
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Word occurrences in domains (cont.)

B) Additionally eliminate the following material in-between
two occurrences of a modal verb in a sentence:
I commas, begin/end of direct speech
I coordinating elements

87 matches (70 actual examples)

(1) Und
and

irgendwann
at one point

will
want

ich
I

auch
also

ein
a

Löschfahrzeug
fire.truck

steuern
steer

können.
be able to

‘At one point I want to be able to steer a fire truck.’

(2) Ich
I

möchte
want

dies
this

nicht
not

entscheiden
decide

müssen.
must

‘I do not want to have to decide this.’
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(3) Montags
Mondays

und
and

mittwochs
Wednesdays

sollen
shall

sich
self

die
the

Mitarbeiter
employees

voll
fully

auf
on

die
the

Sachbearbeitung
paperwork

konzentrieren
concentrate

können.
be.able.to

‘On Mondays and Wednesdays, the employees are supposed to be able to concentrate entirely
on their paperwork.’

(4) In
in

Eichstätt
Eichsätt

sollen
shall

die
the

Kinder
children

mehr
more

mitbestimmen
decide

dürfen,
be.allowed.to

etwa
for.example

beim
concerning

Straßenbau.
building.of.streets

‘In Eichstätt the children are supposed to be allowed to decide more, for example concerning
which streets are built.’

(5) “Wenn
if

wir
we

schon
already

das
the

führende
leading

Wirtschaftsland
economic.force

sind,
are

sollte
should

kein
no

Deutscher
German

mehr
only

mit
with

850
850

DM
DM

nach
to

Hause
home

gehen
go

müssen”,
must

erklärte
declared

der
the

bayerische
Bavarian

Landesvorsitzende.
party.leader

‘If we are one of the leading economic powers, no German should have earn only 850 DM,
declared the Bavarian party leader.’

(6) Das
that

sei
is

eine
a

ganz
very

wichtige
important

Funktion
function

des
of.the

Treffens,
meeting

erklärte
declared

die
the

gastgebende
hosting

Äbtissin,
abbot

denn
since

die
the

Frauen
women

müssen
must

gegenseitig
among.each.other

ihre
their

Erfahrungen
experiences

austauschen
exchange

können.
be.able.to

‘This is a very important function of the meeting, declared the hosting abbot, since women must
be able to exchange their experiences.’
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Topological Fields

Generalization (den Besten and Edmondson 1983):
Speakers of Middle-Bavarian, South-Bavarian and
Franconian use an otherwise inexistent verbal complex order
when they “attempt to sound non-dialect like”.

(7) daß
that

er
he

singen3

sing
hat1
has

müssen2

must

‘that he has had to sing’

(8) damit
so.that

unser
our

Lager
camp

von
of

einer
an

Lawine
avalanche

nicht
not

getroffen4

hit
hätte1

had
werden3

been
können2

be.possible

‘so that our camp had not been possible to be hit by an
avalanche’
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Topological Fields

Checking the generalization with a search in FR
A sequence of three immediately adjacent verbs outside of
the verbal complex is rare, so we try the query:

[tpos = "V.*"] [tpos = "VFIN"] ([tpos = "V.*"] |

([tpos = "PTKZU"] [tpos = "VINF"]))

189 matches (10 actual examples)

(9) Zu
at

dem
the

Zeitpunkt,
time

an
at

dem
which

ich
I

mich
me

entscheiden3

decide
hätte1

had
müssen2,
have

war
was

das
the

Gesangsbuch
hymn.book

wichtiger.
more.important

‘At the time at which I would have had to decide, the hymn
book was more important to me.’
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(10) der
the

Glaube,
belief

daß
that

jener
the

Clan,
clan

der
that

als
as

nächster
next

Mogadischu
Mogadischu

kontrolliert,
controls

sich
self

nach
after

dem
the

Vorbild
model

der
of.the

Marehan
Marehan

von
of

Siad
Siad

Barre
Barre

genauso
equally

bereichern3

enrich
wird1

will
können2

be.able

‘the belief that the clan which controls Mogadischu next will be able to enrich
following the model of Siad Barre’

(11) laut
according

der
to.which

der
the

Landeszuschuß
subsidy

nicht
not

bei
for

den
the

Betriebskosten
operating.costs

berücksichtigt4
considered

hätte1

have
werden3

be
sollen2

should

‘according to which the subsidy should not have been considered for the
operating costs’

(12) die
the

Ortskernsanierung
sanitation

in
of

Steinkirchen,
Steinkirchen

die
which

sicher
surely

1993
1993

abgeschlossen4

completed
werden3

be
hätte1

have
können2

could

‘the sanitation of Steinkirchen, which surely could have been completed by
1993’
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Direct reference to topological fields

Leaving out the topological field information results in low
precision, e.g., due to

1. other example patterns matching the query:
I topicalized [V V] followed by finite verb-second
I finite verb-last followed by extraposed [V V]
I [V V] followed by extraposed intransitive V
I special constructions, e.g.,

(13) Doch
but

gelernt
learned

ist
is

gelernt.
learned

‘Things you really learned, you remember.’

(14) Von
of

der
the

Sowjetunion
Soviet Union

lernen
learn

heißt
means

siegen
win

lernen
learn

‘To learn from the Soviet Union means to learn how to win.’
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Direct reference to topological fields (cont.)

Other topological field notions (Mittelfeld, Nachfeld) are
impossible to translate into words and POS-tags.

⇒ Annotating corpora with topological information is highly
useful for linguistically motivated corpus searches.
(→ structural tags, treebanks)

2. erroneous corpus annotation, e.g., tagging errors

⇒ Annotation tools (taggers, shallow parsers) usually
geared towards disambiguation at any cost. For linguistic
searches preferable to preserve certain ambiguities.
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Constituents

Exploration of a phenomenon:
Müller (1999) mentions an example with a topicalized
constituent consisting of a past participle and an agentive
“von [by]”-PP

(15) [Von
of

Grammatikern
grammarians

angeführt]
mentioned

werden
are

auch
also

Fälle
cases

mit
with

dem
the

Partizip
participle

intransitiver
intransitive

Verben.
verbs

‘Grammarians also mention cases with the participle of
intransitive verbs’

Is a “[von-PP passive-participle]” constituent generally
available with passives?
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Constituents (cont.)

Search in DK corpus
requires approximation of
I the structure of a von-PP
I the Vorfeld as topological field before the finite verb

<s> "Von" [tpos != "VFIN"]* [tpos = "NN"]

[tpos = "VPP"] [tpos = "VFIN"] within s

35 examples
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Constituents
Search Results: Agentive passive (Vorgangspassiv)

(16) [Von
by

ihrer
her

21
21

Monate
months

alten
old

Enkelin
granddaughter

ausgesperrt]
lock.out

wurde
was

Montag
Monday

mittag
noon

eine
a

58jährige
58-year-old

Hausfrau
housewife

aus
from

der
the

Mercystraße.
Mercystreet

‘On Monday at noon, a 58 year old house wife living on Mercystreet
was locked out by her 21 month old granddaughter.’

(17) [Von
by

den
the

Bürgern
townsmen

angeregt]
suggested

wurde,
was

an
at

der
the

Straße
road

in
in

Richtung
direction

Friedhof
cemetery

eine
a

weitere
further

Straßenlampe
street-lamp

anzubringen.
attach.

‘It was suggested by the townsfolk to add another street lamp at the
road towards the cemetery.’
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Constituents
Search Results: Stative passive (Zustandspassiv)

(18) [Von
by

den
the

Entwicklungen
developments

auf
at

dem
the

Arbeitsmarkt
job-market

besonders
particularly

betroffen]
affected

sind
are

laut
according-to

Arbeitsamt
labor-exchange

Ingolstadt
Ingolstadt

Männer
men

und
and

ausländische
foreign

Arbeitnehmer.
employees

‘Labor exchange at Ingolstadt reports that the current development
of the work market particularly affected men and foreign workers.’

(19) [Von
by

Baggern
excavators

umklammert]
embraced

ist
is

derzeit
currently

Riedenburg.
Riedenburg

‘Riedenburg is currently embraced by excavators.’
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Constituents
Search Results: Other passives

Stative passive embedded under raising verb (or idiomatic)

(20) Von
By

Pech
bad.luck

verfolgt
followed

scheint
seems

in
in

dieser
this

Saison
season

Abwehrspieler
defense.player

Dietmar
Dieter

Habermeier
Habermeier

zu
to

sein
be

. . .

‘This season, the defense player Dietmar Habermeier is followed by
his bad luck.’

Other passive

(21) [Von
by

einem
a

Unbekannten
person unknown

verfolgt]
followed

fühlt
feels

sich
himself

ein
a

Imker
bee-keeper

aus
from

Bad
Bad

Abbach.
Abbach

‘A bee-keeper from Bad Abbach feels followed by a person
unknown.’
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Grammatical relations

Generalization by Pafel (1995):
“[A]rguments of the noun can be extracted, but modifiers cannot:

(22) * Mit
with

rotem
red

Einband
cover

habe
have

ich
I

ein
a

Buch
book

gelesen.
read

[. . . ] Unextractability of noun modifiers is attested at least for
English (Huang 1982:488; Chomsky 1986:80), Italian (Giorgi &
Longobardi 1991: 62), and French (Godard 1992: 238).”

Checking the generalization with a search in FR
A) Restrict search to specific prepositions followed by a
simple NP structure at the beginning of a sentence, i.e.,
before a finite verb:

<s> "Aus" [tpos="ART"]? []? [tpos="N.*"]

[tpos="VFIN"]

1469 matches
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Grammatical relations
Search Results

(23) Aus
from

dem
the

English
English

Theater
Theater

stehen
stand

zwei
two

Modelle
models

in
in

den
the

Vitrinen.
display.cases

‘Two models from the English Theater are shown in the display cases.’

(24) Aus
from

dem
the

17.
17th

Jahrhundert
century

erklangen
sounded

in
in

dynamisch
dynamic

differenziertem
differentiated

Spiel
play

und
and

mit
with

weich
soft

gestaltendem
shaped

Ansatz
lipping

Tanzsätze
dances

von
by

Johann
Johann

Christoph
Christoph

Pezelius
Pezelius

und
and

Michael
Michael

Praetorius
Praetorius

‘Dances from the 17th century by Johann Christoph Pezelius and Michael
Praetorius were played.’

(25) Aus
From

der
the

A-Jugend
A-youth

stoßen
come

Jens
Jens

Schneider,
Schneider,

Thomas
Thomas

Gölzenleuchter
Gölzenleuchter

und
and

Achim
Achim

Nau
Nau

zu
to

den
the

Aktiven
actives

‘Jens Schneider, Thomas Gölzenleuchter and Achim Nau from the A-youth
join the grown-up team’
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Direct reference to grammatical relations

B) Use a treebank with special query tools:
I VERBMOBIL treebanks (Tübingen, OSU)
I NEGRA treebanks & search tools (Saarbrücken)

Tree description language to specify linear order,
dominance, grammatical functions, . . .
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Direct reference to grammatical relations
Returning to our example

Search a PP modifier, a finite verb to the right of it and a NP
modified by the PP to the right of the verb, so that the PP is
only dominated by constituents which also dominate the
finite verb.

⇒ Also finds examples with richer internal constituent
structure, e.g., coordinated NPs

(26) In
in

Cockpit
cockpit

und
and

Kabine
cabin

wurden
were

neue
new

Gehaltsstrukturen
salary structures

mit
with

“marktkonformen”
market adequate

Anfangsgehältern
starting.salaries

vereinbart.
agreed on

‘New salary structures in cockpit and cabin with starting
salaries in line with real marked conditions were agreed on.’

27 / 64

Corpus Linguistics

Syntactic Searching

Introduction

Searching w/o
syntax
Basic searching

Meurers 2005
Word occurrences in domains

Topological Fields

Constituents

Grammatical relations

Searching w/ syntax
TIGERSearch

Meurers & Müller
2007
Fronted Particles

Extraposition and Subjacency

Multiple Fronting

Summary

LSE
Comparative correlatives

References

Searching in tree structures

A problem for our first example (of “werden”):
I too many examples of adverbial use

I STTS does not distinguish between adverbs and
predicative adjectives

I But this information is present in syntactic annotation:
I predicative adjectives project to an adjectival phrase

with grammatical function ”PRED” (predicate)
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TIGERSearch

graphical search interface:

I allows to search in two-dimensional tree structures
I 2 forms of query design:

I text mode (logical query language):
#n1:[cat="SIMPX"] >∗ [word=("werden"|"wird")]

& #n1 >∗ [pos="ADJD"]
I graphical mode (construct partial trees)

I searchable relations: direct dominance, dominance
(transitive closure), direct linear precedence, linear
precedence (transitive closure)

I limited negations
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TIGERSearch graphical interface
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Searching in tree structures

As with POS annotation, you need to know how phenomena
are annotated

I Goal: search for forms of ”werden” + adjectival phrase
with grammatical function ”PRED” (predicate)

I Result: 504 sentences
I Inspection of the first 20 sentences: 10 correct

sentences, 9 with 2 clauses, 1 passive sentence
I Restrict search to both occurrences in the same clause

I Result: 244 sentences
I Inspection of the first 20 sentences: 18 correct, 2

passives (verb complex not restricted to only head)
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Passive Example
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Limitations of query tools

I We can only search for phenomena that are present in
the annotation

I Generally, we cannot search for phenomena that involve
elided or deleted words, phrases, etc. (unless added)

There are particular phenomenon involving negation which
are impossible:
I We cannot search for subjectless sentences, e.g. Ihm
ist kalt. (To him is cold.)

I Query: find all trees which do not have an NX node that
has ON as function label

I We cannot search for coordinated sentences with a
subject gap in the second conjunct

I query: find all trees which have a KOORD node and a
FKONJ with no NX node that has ON as a function
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Limitations of query tools (cont.)

The reason for this limitation: variables in TIGERSearch are
existentially quantified

I i.e. they allow for searches ”there exists a node X that
...”

Here’s what happens:
I Search for subjectless sentences: find all trees which

do not have an NX node that has ON as function label
I But: negation can only be attached to existing nodes:

I e.g., Find all trees that have a node in the initial field
which is not an NX with function label ON

This restriction is in place in order to handle search
complexity
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Evasive Strategies

Inchoative werden:
I Assumption: we cannot restrict the verb complex to

have only a head (to exclude remaining passives)
I But actually: TIGERSearch allows to restrict a node to

have arity one

Determinerless PPs:

I Assumption: we cannot restrict the NX not to have a
determiner

I But actually: TIGERSearch allows to mark a direct
dominance relation to be either the left corner or the
right corner

I query: find all PXs with NPs where the left corner
daughter is not a determiner
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Fronted Particles: The Issue
Meurers & Müller 2007

I Until recently, almost all grammarians assumed that
verb particles cannot be fronted, unless it is a
predicative particle like auf in aufmachen
(open make = ‘to open’).

I Sometimes the non-frontability is even used to define
particle verbs.

I The claim, however, is not correct as the following
example illustrates:

(27) Los


ging
went

es
it

schon
already

in
in

dieser
this

Woche.
week

(taz, 11.10.1995)

‘It already started this week.’
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Can We Find Such Examples in a Corpus?

I Basic query: Search for verb particle followed by verb.
I Reasoning: Since particle and verb are usually written

as one word when realized clause finally, this query
finds examples for particles in the Vorfeld.

I Pro: Query doesn’t require syntactically annotated corpus.
I Con: False positives, requiring extensive manual filtering.

I A query based on the German treebank TIGER (Brants
et al. 2004):

[pos=”’PTKVZ”’] . [pos=finite]

This searches for a node with part of speech particle
immediately preceding a finite verb.
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Refining the Treebank Query

The query [pos=”’PTKVZ”’] . [pos=finite] wrongly matches
relative and interrogative clauses such as:

(28) dem
which

Anfang
beginning

der
of

neunziger
nineties

Jahre
years

Hohn
mock

und
and

Spott
sneer

zuteil


wurde
become

‘which were mocked at the beginning of the nineties’

A query with more explicit reference to specifics of the
syntactic annotation is required to exclude such examples.

38 / 64

Corpus Linguistics

Syntactic Searching

Introduction

Searching w/o
syntax
Basic searching

Meurers 2005
Word occurrences in domains

Topological Fields

Constituents

Grammatical relations

Searching w/ syntax
TIGERSearch

Meurers & Müller
2007
Fronted Particles

Extraposition and Subjacency

Multiple Fronting

Summary

LSE
Comparative correlatives

References

A More Explicit Treebank Query

#s:[cat=”’S”’] > #part:[pos=”’PTKVZ”’] &
#part . [pos=finite] &
#s >@l #leftcorner &
#leftcorner:[pos= ! (prorel | prointer | conjunction)]

1. Search for a sentence node (#s) that dominates a
particle (#part)

2. which is adjacent to a finite verb.

3. Search for the left edge of the #s.

4. The part-of-speech of the left edge may not be a
relative pronoun, interrogative pronoun or conjunction.

Caveat: The more elaborate a query, the stronger its
dependence on the specifics and quality of the syntactic
annotation.
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Extraposition and Subjacency: The Issue

(29) [NP Many books [PP with [stories t]] t’] were sold
[that I wanted to read].

(30) [NP Many proofs [PP of [the theorem t]] t’] appeared
[that I wanted to think about].

Baltin (1981) and Chomsky (1986, p. 40):
I Relative clause cannot be related to t, since Subjacency

excludes crossing of more than one barrier.

This view is very common, including recent textbooks
(Haegeman 1994, p. 422, Klenk 2003, p. 96, Baltin To Appear).
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Extraposition is a Non-Local Dependency
Adjuncts

Extraposition may cross arbitrarily many NP boundaries (cf. Müller 1999,
2004):

(31) Karl
Karl

hat
has

mir
me

[ein
a

Bild
picture

[einer
of.a

Frau
woman

i ]] gegeben,
given

[die
who

schon
already

lange
long

tot
dead

ist]i .
is

(32) Karl
Karl

hat
has

mir
me

[eine
a

Fälschung
forgery

[des
of a

Bildes
picture

[einer
of a

Frau
woman

i ]]]

gegeben,
given

[die
who

schon
already

lange
long

tot
dead

ist]i .
is

(33) Karl
Karl

hat
has

mir
me

[eine
a

Kopie
copy

[einer
of a

Fälschung
forgery

[des
of a

Bildes
picture

[einer
of a

Frau
woman

i ]]]] gegeben,
given

[die
who

schon
already

lange
long

tot
dead

ist]i .
is

‘Karl gave me a copy of a forgery of the picture of a woman who
has been dead for a long time.’
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Extraposition is a Non-Local Dependency
Complements

I Some proposals assume that extraposed adjuncts, such
as those in the previous example, are base-generated and
that coreference/coindexation is established via special
mechanisms (Kiss 2005).

I But it is also possible to extrapose sentential complements:

(34) Ich
I

habe
have

[von
of

[der
the

Vermutung
assumption

i ]] gehört,
heard

[daß
that

es
it

Zahlen
numbers

gibt,
exist

die
which

die
the

folgenden
following

Bedingungen
conditions

erfüllen]i .
satisfy

and such extraposition is equally non-local.
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Extraposition is a Non-Local Dependency
Complements

(35) Ich
I

habe
have

[von
of

[einem
the

Beweis
proof

[der
of the

Vermutung
assumption

i ]]] gehört,
heard

[daß
that

es
it

Zahlen
numbers

gibt,
exist

die
which

die
the

folgenden
following

Bedingungen
conditions

erfüllen]i .
satisfy

(36) Ich
I

habe
have

[von
of

[dem
the

Versuch
attempt

[eines
of.a

Beweises
proof

[der
of.the

Vermutung
assumption

i ]]]] gehört,
heard

[daß
that

es
it

Zahlen
numbers

gibt,
gives

die
that

die
the

folgenden
following

Bedingungen
conditions

erfüllen]i .
satisfy

‘I have heard of the attempt to prove the assumption that there
are numbers for which the following conditions hold.’

Selectional restrictions of the matrix head have to be ensured so that
one cannot avoid establishing a relation between the governing noun
and the extraposed element. 43 / 64
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Can We Find Such Examples in a Corpus?

I A basic query using and unannotated corpus:
Search for nouns that take sentential complements + daß
(or use a reverse dictionary to search for ung, i.e., gnu).

I Reasoning:
I We know many verbs that govern an object clause.
I Heavy clauses tend to be extraposed, so looking for

nominalizations that actually appear with the
complement clause should provide some results.

I Pro: Query doesn’t require syntactically annotated corpus.
I Con: False positives, requiring extensive manual filtering.

I Can we improve on this with a query based on a treebank?
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A Query Based on the TIGER Treebank

#xp:[cat=”’NP”’] >OC [ ] &
[cat=(”’NP”’|”’PP”’)] > #xp &
discontinuous(#xp)

1. Search for an NP node (#xp),
that immediately dominates an object clause (OC).

2. #xp is immediately dominated by a NP or PP node.

3. #xp is discontinuous,
that is, the object clause is usually extraposed.

We get 12 hits in the 2003 version of the Tiger corpus
(40018 sentences).

I We get this result in 1.1 seconds + time for typing the
query in comparison to several hours that are needed
for the manual approach.
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Multiple Fronting: The Issue

I German is a V2 Language: Usually only one constituent
can be placed in front of the finite verb.

(37) a. Maria
Maria

stellt
introduces

Max
Max

Peter
Peter

vor.


‘Maria introduces Max to Peter.’

b. * Maria
Maria

Max
Max

stellt
introduces

Peter
Peter

vor.


I Sometimes this property of German is used as a
constituent test: Those elements that can be fronted
together form a constituent.
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However, sentences with multiple fronted constituents exist
(Müller 2003):

(38) [Trocken]
dry

[durch
through

die
the

Stadt]
city

kommt
comes

man
one

am
on

Wochenende
weekends

auch
also

mit
with

der
the

BVG.
BVG

(taz berlin, 10.07.1998)

(39) [Gezielt]
targeted

[Mitglieder]
members

[im
in.the

Seniorenbereich]
senior.group

wollen
wants

die
the

Kendoka
Kendoka

allerdings
however

nicht
not

werben.
advertise

(taz, 07.07.1999)

(40) [Wenig]
little

[mit
with

Sprachgeschichte]
language.history

hat
has

der
the

dritte
third

Beitrag
article

in
in

dieser
this

Rubrik
group

zu
to

tun,
do

(Zeitschrift für Dialektologie und Linguistik, 3/2002)

This data can be analyzed with an empty verbal head in the
Vorfeld,
which preserves the V2 property (Müller 2005),
but nevertheless such data is problematic for constituency tests.
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Can We Find Such Examples in a Corpus?

#s:[cat=”’S”’] >HD #fin:[pos=finite] &
#s >@l #sleftedge &
#s > #vf1 & #vf1 >@l #sleftedge &
#s > #vf2 & #vf1 . #vf2 & #vf2 . #fin

1. Search for a sentential node that immediately dominates
the finite Verb.

2. #s has a left edge #sleftedge.
3. #s immediately dominates #vf1
4. and #vf1 has the same left edge #sleftedge,

that is, #vf1 is the left-most node under #s.
5. #s immediately dominates another node #vf2.
6. #vf1 borders #vf2
7. and #vf2 borders the finite verb.

48 / 64

Corpus Linguistics

Syntactic Searching

Introduction

Searching w/o
syntax
Basic searching

Meurers 2005
Word occurrences in domains

Topological Fields

Constituents

Grammatical relations

Searching w/ syntax
TIGERSearch

Meurers & Müller
2007
Fronted Particles

Extraposition and Subjacency

Multiple Fronting

Summary

LSE
Comparative correlatives

References

False Positives

I The query unintentionally returns relative and
interrogative clauses and parts of coordinations.

I It also finds examples with adverbs such as indes,
jedoch, wiederum:

(41) Hier
here

wiederum
again

mangelt
lacks

es
it

an
of

Opferbereitschaft.
readiness to make sacrifice
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Making the Query More Precise

I Since the class of such adverbs is small,
one can rule them out explicitly by listing them:

#vf2:[! (word= (”’aber”’ | ”’also”’ | ”’auch”’ | ”’allerdings”’ |
”’dagegen”’ | ”’freilich”’ | ”’hingegen”’ |
”’jedenfalls”’ | ”’jedoch”’ | ”’nämlich”’ |
”’schließlich”’ | ”’wiederum”’))]

I Once we also exclude the relative clauses and
coordination sentences, we get: nothing!
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Summary (so far)

I Electronic corpora can be used to search for examples
of linguistically relevant phenomena in order to

I verify generalizations or
I obtain a wide empirical basis exemplifying the

phenomenon.

I Corpus data are attractive since they
I exhibit a wide variation of known and unknown

parameters and
I come with a context.

I The linguistic terminology used to single out the
relevant phenomenon needs to be reconstructed in
terms of the annotation of the corpus.

I Danger of selective results due to the translation of the
characterization of the phenomenon to the query
language.
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Summary (cont.)

I Depending on the task, the following levels of
annotations are needed:

I basic: word forms, part of speech tags, lemmata, simple
structural tags (e.g., sentence boundaries)

I topological fields and constituents: special structural
tags or treebanks

I grammatical relations: treebanks

I While many corpus annotations (lemmata, part of
speech tags, sentence segmentation, shallow parsing
chunks) can be obtained automatically, different from
standard use, annotation tools for linguistic purposes
should

I allow for ambiguity preserving annotation (for
ambiguities which cannot be resolved with high
accuracy by the efficient algorithms),

I possibly followed by more costly algorithms for
ambiguity resolution.
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Linguist’s Search Engine (LSE)
Resnik and Elkiss (2005)

Motviation:
I Linguistic judgments are imperfect
I A need for new data sources, on the scale of the web

(to deal with Zipf’s Law)
I But web searches do not allow for all the necessary

linguistic detail
I e.g., seeking instances of a particular verb used only

intransitively

The Linguist’s Search Engine (LSE)
(http://lse.umiacs.umd.edu:8080/) addresses these concerns
by:
I providing a natural interface for linguists to use
I which allows for syntactic searching over the web

See the paper for some description of the system
architecture
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A motivating example
Resnik et al. (2005)

What if we search for implicit object uses for rare verbs (e.g.,
titrate)?

(42) ?They titrated

I We need linguistic annotation to know that this is an
intransitive verb.

I But we need the scale of the web to find a range of
uses of a verb
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Query by example

For the case of titrate, we can enter John titrates the solution
into the query editor
I Then, click on “parse”
I Then, edit the tree (see next slide)
I And finally update the query to search

I e.g., (S1 (S NP (VP (VBZ titrates) (! NP))))

Note that you don’t have to agree (or completely understand)
the annotation, so long as it’s the same as what you’re
looking for

56 / 64



Corpus Linguistics

Syntactic Searching

Introduction

Searching w/o
syntax
Basic searching

Meurers 2005
Word occurrences in domains

Topological Fields

Constituents

Grammatical relations

Searching w/ syntax
TIGERSearch

Meurers & Müller
2007
Fronted Particles

Extraposition and Subjacency

Multiple Fronting

Summary

LSE
Comparative correlatives

References

Tree Editor

You can right click on a node and do any of the following:

I Edit Node
I Undo
I Revert
I Add Node
I Remove Nodes (e.g., the children under NP)
I Change Relation (e.g., specify that the VP does not

immediately dominate the NP)

Then, click on “update query” to change the query before
searching
See http://lse.umiacs.umd.edu:8080/lseuser/Tree Editor.html
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LSE interface concepts

I Minimize learning/ramp-up time
I Have a linguist-friendly look & feel
I Permit rapid interaction
I Permit large-scale searches
I Allow searches using linguistic criteria

These concepts come in conflict (e.g., searching linguistic
criteria vs. minimizing ramp-up time)
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Search features

You have different options for searching, allowing one to:
I download results in a KWIC format
I negate relationships
I match nodes based on WordNet relations
I restrict to particular level of difficulty
I filter offensive content
I use specified collections of text
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Build custom collection

You can build your own collection of pages to search
through, by having LSE:
I Query Altavista to find pages containing, e.g., any form

of titrate
I Extract only sentences containing this word
I Annotate & index those sentences
I Augment the collection by iterating with different

specifications
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Implicit object uses
Resnik et al. (2005)

Returning to the implicit object case before, the LSE reveals
examples like the following from a custom collection:

(43) a. You titrate with sulfuric acid using gloves and safety
glasses.

b. We titrated till we reached the final endpoint of pH
4.5.

c. Conversely, if we titrate in the opposite direction...
d. I no longer titrate, but that is because...

There are also non-implicit object uses (needing linguistic
judgment!)

(44) a. Note that the detected response titrates linearly.
b. The catheter is inserted and the optimal dose

titrated.
c. Although sulfite usually titrates as thiosulfate...
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Comparative correlatives
Resnik et al. (2005)

Much debate in the literature in how to handle comparative
correlatives, e.g.:

(45) The more pizza Romeo eats, the fatter he gets

An important issue is when the main copular verb can be
deleted, e.g.,:

(46) The better an advisor (is), the more successful the
student (is)

(47) The more obnoxious Fred is/*∅, the less attention you
should pay attention to him.
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Comparative correlatives (cont.)

Previously theorized that copula deletion occurs with generic
subjects
I LSE data showed that deletion occurs in the first clause

when it occurs in both clauses in all cases

There also appears to be a factor of phonological weight

(48) a. *The more obnoxious Fred, the less attention you
should pay to him

b. ?The more obnoxious a child, the less attention you
should pay to him

c. The more obnoxious Fred’s younger brother, the
less attention you should pay to him
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Comparative correlatives (cont.)

LSE also allowed for an investigation into the use of then in
the second clause

(49) a. The darker the coffee bean, then the less caffeine

b. The more playing time in the past then the less
regression to the mean needed

c. The more that you can arrange for everyday life to
happen almost automatically then the less you have
to concentrate on what is happening

I Corroborates the idea that these are conditionals
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Niemeyer Verlag.

Müller, Stefan (1999). Deutsche Syntax deklarativ. Head-Driven Phrase Structure
Grammar für das Deutsche. No. 394 in Linguistische Arbeiten. Tübingen: Max
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