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Preposition-Noun Constructions — /:,if?
Definition and Examples LY

e A Preposition-Noun Construction (PNC) is a prepositional phrase
with a determinerless nominal complement (that would normally have
to be accompanied by a determiner).

e Sometimes also called ‘determinerless PP’

e Examples
auf Anfrage (after being asked), auf Aufforderung (on request),

durch Beobachtung (through observation), in Anspielung (alluding to),
mit Vorbehalt (with reservations), unter Androhung (under threat),

ohne Vorwarnung (without warnings)



Preposition-Noun Constructions — /;i&
Problem \d E j‘&,

e Nouns that usually have to occur with a determiner can
occur without one in PNCs.

e Singular count common nouns

An sich habe ich ja den Grundsatz, dass ich nicht auf Anfrage blogge.
‘Normally | have the principle that | do not blog upon request.’

(praegnanz.de/weblog/bloggen-auf-anfrage-ein-versuch)

wir werden *(die) Anfrage unverziglich bearbeiten

‘We will process the request immediately.’
(http://www.golfenweltweit.de/noscan/Anfragen_villa_sp.htm)



Preposition-Noun Constructions —
Problem

e The missing determiner in PNCs conflicts with descriptive
grammar, generative theory and typological observations

Rule 442 from the German Duden Grammar (Duden 2005, p. 337)
“Nouns with the feature combination countable plus singular thus
always have an accompanying determiner with them [...]"

“We assume that common nouns subcategorize for their
determiners [...].” (Pollard and Sag 1994, p. 49)

Languages typically require a singular count noun to be realized
with a determiner if the language has a determiner system,

a singular/plural, and a count/mass distinction.

(Himmelmann 1998)



Preposition-Noun Constructions — /';iﬂj
. - . C Ik W9
Properties — Compositionality \E'_

e PNCs are often regarded as exceptions, as fixed expressions
that can be listed (cf. Duden 2005, p. 306; Fleischer 1982) or
as complex prepositions (Trawinski 2003; Trawinski et al. 2006)

e But the nouns contained in PNCs can be modified:
[op P [y - N ..U

auf parlamentarische Anfrage (after being asked in parliament),
durch kritische Beobachtung (through critical observation),

mit leisem Vorbehalt (with quiet reservations),

unter sanfter Androhung (under gentle threat)



Preposition-Noun Constructions —
Properties — Compositionality
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Preposition-Noun Constructions —
Properties — Productivity
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Preposition-Noun Constructions — ¢
Further Properties L%

e Productive and compositional, but restricted in ill-understood
ways
unter (der) Voraussetzung des Einverstandnisses des Ensembles
unter *(der) Pramisse des Einverstandnisses des Ensembles
‘on (the) condition of the approval by the ensemble’

e Can often be replaced by regular PPs without a change in
meaning
Milosevic unterschrieb auch unter Androhung/der

Milosevic signed even under threat,, / the
Androhung/Androhungen von NATO-Bombardementen nicht.
threat / threats, of bomb attack-by-NATO  not

‘Milosevic did not even sign under pain of NATO bomb attacks.’

e Speakers do not have good intuitions about PNCs and are
reluctant to produce or judge new examples
10



Extracting Preposition-Noun
Constructions — Corpus

e We use volumes 1993 t01999 of Neue Zlrcher Zeitung
(NZZ2), a German-language newspaper from Zurich.

e This corpus comprises more than 208 million tokens.
e A dally issue contains about 98,000 tokens on average.

e We are planning to at least double the size of our corpus

Volumes 2000 to 2004 of NZZ
Volumes 1986 to 1999 of taz (taken from the TUPP-D/Z corpus)
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Extracting Preposition-Noun
Constructions — Automatic Annotation

e Tokenization

e Sentence boundary detection
(PUNKT system, Kiss and Strunk 2006)

e Heuristic recognition of document structure
e Headlines
e Paragraphs

e Important since headlines allow telegraph style with
anomalous lack of determiners

Kanzlerin gibt Garantie fir Spareinlagen

‘Chancelor provides guarantee for savings’
(http://www.finareo.de/news/kanzlerin-gibt-garantie-fuer-spareinlagen.php)
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Extracting Preposition-Noun
Constructions — Automatic Annotation

e Regression Forest Tagger (RFT) (Schmid and Laws 2008)
Robust POS tagging with high accuracy

Morphological analysis and lemmatization based on
SMOR (Schmid et al. 2004)

Trained on complete lexicon extracted from the corpus

Provides number feature for nouns

Preliminary evaluation resulted in over 97 % accuracy wrt. number
evaluated on a small sample of 500 nouns taken from NZZ 1995

e TreeTagger (Schmid 1995)
Additional POS annotation

Non-recursive minimal chunks
Most importantly preposition chunks (PC)

13



Extracting Preposition-Noun
Constructions — Aggregation

We aggregate the output of
RFT and TT in one format

e Inline XML format

And define global IDs

e Used across all tools and
formats

e Hierarchical
e Human readable

NZZ 1994 04 27 a32 seg5 sl13 t4

We will switch to stand-off
formats

e MMAX2 for manual annotation
e PAULA in the long run

Name of newspaper NZZ
Year 1994
Month 04
Day 27
Number of article 32
(in daily issue)

Number of segment 5

(in article)

Number of sentence 13
(in segment)

Number of token 4

(in sentence)
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Extracting Preposition-Noun

Constructions = Inline XML Format

<corpus>[...]

<art source="Neue Zircher Zeitung" genre="WETTER/VERMISCHTE MELDUNGEN" date="18.12.1999"

misc="Nr.295" id="NZZ_1999 12 18 a63">/[...]
<para><sid="NZZ_1999 12 18 a63 seg4 s7">][...]
<tt_chunk type="PC">

<tok tt_pos="APPR" rft_pos="APPR" rft_lemma="unter" rft_morph="Unter"
tok_id="NZZ 1999 12 18 a63 seg4 s7_t5">unter</tok>

<tok tt_pos="NN"rft_pos="N"rft_lemma="Verweis" rft_morph="Reg.Dat.Sg.Masc"
tok _id="NZZ 1999 12 18 a63 seg4 s7_t6">Verweis</tok>

</tt_chunk>
<tt_chunk type="PC">

<tok tt_pos="APPR" rft_pos="APPR" rft_lemma="auf" rft_morph="Auf"
tok id="NZZ 1999 12 18 a63 seg4 s7_t7">auf</tok>

<tok tt_pos="ART" rft_pos="ART" rft_lemma="die" rft_morph="Def.Acc.Pl.Fem"
tok id="NZZ 1999 12 18 a63 seg4 s7_t8">die</tok>

<tok tt_pos="ADJA" rft_pos="ADJA" rft_lemma="laufend" rft_morph="Pos.Acc.Pl.Fem"

tok_id="NZZ_1999 12 18 a63 seg4 s7_t9">laufenden</tok>

<tok tt_pos="NN"rft_pos="N" rft_lemma="Ermittlung" rft_morph="Reg.Acc.Pl.Fem"
tok_id="NZZ_1999 12 18 a63 seg4 s7_t10">Ermittlungen</tok>

</tt_chunk>[...]
</s> </para> </art> </corpus>
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Extracting Preposition-Noun Constructions | ~v
— Countability Classification (AL

e Building a training set

Manual annotation of 10,000 German noun lemmas
for their countability preference (Allan 1980)

Auto (car) = +count

Wasser (water) - -count

Performed by four trained linguists
Lemmas that the annotators disagreed on were discarded

Lemmas that did not show a class-plausible ratio of singular and
plural occurrences (based on RFT) were also dismissed

Result: 4,267 classified nouns (74 % +count, 26 % -count)
16



Extracting Preposition-Noun Constructions
— Countability Classification

e Naive Bayes Classifier
Probability of noun being

+count given its context C  piat pro viel 0 1765 0.0005
KOKOM CONJ wie 327 1200 0.2145
P(+count|C)
VMFIN VFIN sollen 37 237 0.1376
Context: immediately ART ART einen 246 15 0.9391
preceding token PIAT PRO keine 4287 2969 0.5907
RFT-POS ... 819 different contexts ...
TT-POS
Lemma Classification thresholds
P(+count|C) < 0.35 - -count
Contexts are aggregated P(+count|C) > 0.5 - +count

to classify noun types otherwise = unknown

17
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Extracting Preposition-Noun Constructions ¢ 2% 7
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— Countability Classification o

e Decision Tree Classifier (J4.8)
e Trained on 7,814 noun types
e Using 10-fold crossvalidation
e Uses singular/total ratio of noun as sole feature
e Accuracy over 90 %

e Singular/total-ratio <= 0.98: +count
Singular/total-ratio > 0.98
| Singular/total-ratio <= 0.997: unkown
| Singular/total-ratio > 0.997: -count

18
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— Countability Classification o

e Combination of classifiers
o Classifiers have to agree
e Otherwise the noun is classified as unkown

e Evaluated on 100 nouns classified as +count and
100 nouns classified as -count
Accuracy for +count: 93 %
Accuracy for -count: 88 %

e \We plan to use bootstrapping to increase the size of the
training set

19



Extracting Preposition-Noun
Constructions — Extraction

e Using (Open) Corpus Workbench / Corpus Query
Processor (Evert 2005)
Able to index and query shallow linguistic annotation
Can cope with huge amounts of data
Still could not index and search NZZ 1993-1999 in one go
Only minimal conversion necessary from inline XML format

Information about tokens - positional attributes
Information about larger units = structural attributes

20



Extracting Preposition-Noun /';iﬂj
Constructions — Extraction \&'_

e CQP query

<tt chunk type = "PC">
[ (word="an" %cd) & (rft_pos="APPR")]

[(rft_pos! =" ( ART| e) ") &
(tt pos! =" (ART| e) ") ] *

[(tt _pos=""NN") & (rft_morph!="_*\_PI\._.*") &
(countability="count')]
</tt_chunk_ type>

e List of 23 prepositions that typically take noun complements and
assign them case

e an, auf, bei, binnen, dank, durch, fur, gegen, gemal, hinter, in, mit, mittels,
nach, neben, ohne, seit, Gber, um, unter, vor, wahrend, wegen

21



Extracting Preposition-Noun
Constructions — Evaluation

e Creating a Gold Standard

e One dalily issue of NZZ chosen randomly
April 3, 1997
6,081 sentences and 91,357 tokens

e Extraction of all occurrences of the 23 prepositions
5,304 hits
Based only on their word form

e Manually marked all true PNCs
161 true PNCs

22



Extracting Preposition-Noun
Constructions — Evaluation

e Jestset

Extraction of putative PNCs headed by the 23 prepositions
using the CQP query and the automatic annotation

Results
+count 56 48.21% 16.77 % 24.88 %
+count and unknown 610 23.44 % 88.82 % 37.09 %

-count as a knockout criterion increases recall more than fivefold

High recall is more important to us than high precision



Extracting Preposition-Noun
Constructions — Discussion

e Low recall
Data sparseness > PNCs are indeed productive!

Very cautious strategy of countability classification resulting in a low
coverage of the countability classifier (cf. Stadtfeld et al. 2009)

Be less cautious and increase amount of training data for
countability classification

e Less than optimal precision
Determinerless nouns in headlines
Idiomatic preposition noun combinations

Binominal constructions such as unter Dach und Fach
under roof and case

‘done and dusted’
Chunking errors
Try to exclude headlines and binominal constructions
by refining CQP query
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Outlook — Manual Annotation

e Extraction of sentence IDs from the output of CQP

e Aggregation in small batches of 50 sentences as
convenient working packages

e Manual annotation
Tool: MMAX2 (Mdiller and Strube 2006)

Stand-off annotation

Unlimited number of annotation layers that can be added incrementally
Markables and pointer relations between them

High customizable

Levels of manual annotation
Lexical semantics of noun and preposition
Morphology complexity and etymological status of the noun
Valency of the noun
Metadata

25



Outlook — Manual Annotation —
MMAX2

=] MMAX2 1.12 F\Arbeit\Kiss\MMAX2\testprep5SDipper\testprepS.mmax [modified] 8 & ¥ & . [=1=] = |
File Settings Display Tools Plugins Info [ | Show ML Panel

| »

[pC im Kanton] [, _herrschenden Bedrfnis] [pC nach Raumen] [ dieser Grosse] . [, jede Bank] [_konnte] [ _das Hau |£:| MMAX2MarkableBrowser [1]

E Levels Order I:‘KWIC view Font I:‘Auto-selec‘l
an verantwortlicher Stelle]

§[nzz_1996_01_03_a25 seg3_s2: [ 1995] [, wurden] [ 56 Menschen] [, auf Anordnun der Justiz [, exekutierf] , [f [lanvierter Position]
[an vorderster Front]

[angeboten werden]
[anstelle einer fortl
im eidgendssischen U [antreten]

mj [arbeitet]
[auf]
[auf 150 Mio. Fr.]
[auf 37%]
[auf 46,7%]
[auf Anfrage]
[auf Anordnung]
Fanrzeuge] [, beteiligt W |lauf Antrag)
[auf begriindetes Gesuch]
[auf bereits iberbauten Parzellen]
[auf breiter Front]
nzz_1996_01_05_as_seg3_s10: Doch schon [ zu Prozessbeginn] [, wurde] [ auf Antrag] [ der Staatsanwalischafl] [ J|fsuf das franzosische Beispiel

eines] nicht namentlich [ erwahnten Juden] [pC im weissrussischen Dorf] [ Turets] [pC am 27] . [auf den ersten Blick]
[auf den Vordersitzen]

| »

fenden konvex-konkaven B gung]

nzz_1996_01_03_a135_segé_s7: [ Mit dem neuen Abfaligesetz] [ wird] aber auch [
'[pCfUr Haushalte] [, auf kantonaler Ebene] [, konkretisiert] . wobei [ _die Durchse

|Hand Entsorgungssysteme] nicht mehr [ subventionierf]

desselben] [, mit dem Zi

nzz_1996_01_03_a139_seg3_s3: Wie [ ein Sprecher] [ der Kantonspolize] [, auf JAnfrage]

o mitteite] . [ wurden] [

nachmittag [ auf Kantonsgebiet] [ 56 Unfille] [_gemeldet] . [ bei denen] insgepamt [ 6

[auf der Lenzerheide]
- [auf der Olympia-Strecke]
1|nzz_1996_01_05_as5 seg9_s3: [pC In Westeuropa] [ scheint] [ der Redimensionierungstrend] weitgehend [ gestoppf] . ||[auf der Rickwand]

. [auf die]
| [pC auf Lager] [\tC produziert hat] . [auf die 2,7%ige Expansion]

4]

1|nzz_1996_01_05_a74_seg3_s1: [ Am Tokioter Aktienmark] [ ist] [
Kursanstieg] [pC auf breiter Fronf] [,_gekommen]

nc €] [, @m ersten Handelstag] [ des neuen Jahres] [, zu einem] ausserordentich [ kréftigen

\
e T
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Outlook — Further Annotation Cycles

\ 4

automatic annotation
Tagging (RFT, TT)
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SMOR Inflectional Morphology
Phrasal Chunks (TT)

count-mass _
Naive Bayes stand-off annotation
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lexical semantics
lexeme properties
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e Work on relatively rare, linguistically “non-core” and partly irregular

constructions such as PNCs
Cannot be based on speaker intuitions

Necessitates the use of large corpora and annotation mining
(Chiarcos et al. 2008)

Use of automatic annotation tools and countability classification
shows great promise for this kind of research

There is still much room for improvement in the extraction of PNCs

Many practical problems
Amount of data too large for many tools
Much of the work consists in converting between data formats

Difficult to build and maintain the infrastructure for such a data-intensive
linguistic research project
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