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Web Corpora

COW proje
t page:

http://hpsg.fu-berlin.de/
ow/

Download our 
orpora at:

http://hpsg.fu-berlin.de/
ow/download/

A

ess our web interfa
e:

http://hpsg.fu-berlin.de/
ow/
olibri/

The texrex tools:

http://sour
eforge.net/proje
ts/texrex/
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Web Corpora

Web Corpora: Bene�ts and Challenges

Major advantages of web 
orpora

�

free (but limited redistribution due to 
opyright)

�

potentially huge 
ompared to traditional 
orpora

�

low-frequen
y phenomena

�

emergent phenomena

�

lo
ally available (s
ripted a

ess)

�

non-standard grammar and orthography

�

potentially true random samples from a population of texts

�

top-level domains might a
tually represent national variants

(Cook and Hirst, 2012)

�

none of the intrinsi
 problems of �Google linguisti
s�

(Kilgarri�, 2006)

�

overview: Kilgarri� and Grefenstette (2003)
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Some problems with/obje
tions to web 
orpora

�

not �balan
ed�

�


omposition only assessable after 
onstru
tion

�

la
king some meta information

�

but see advan
es in automati
 extra
tion

�

noisy

�

foreign languages

�

non-native speakers

�

ads, markup, boilerplate, dupli
ation despite 
leansing

�

misspellings and �performan
e errors� are indistinguishable
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Web Corpora: Bene�ts and Challenges

Æ How web 
orpora are 
leaned

�

markup removal

�


odepage 
onversion

�

language identi�
ation (we use a method based on fun
tion

words, 
f. Grefenstette, 1995)

�

boilerplate removal (Baroni et al., 2008; Spousta et al., 2008)

�

(near-)dupli
ate removal (Broder, 2000; Henzinger, 2006)

�

suggested: spell-
he
king (Flet
her, 2011)

�

post-ho
 evaluation and 
omparison (Kilgarri�, 2001, to

appear 2012)

�

assessment of 
omposition (Sharo�, 2006)
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Noise in web 
orpora: Tokenization

� Fixable tokenization failure

With the TreeTagger (S
hmid, 1995) tokenizer,

we get these solvable problems in DECOW2012

(S
häfer and Bildhauer, 2012, similar to Baroni et al., 2009):

Token Original Context

!"Hallo Laykan ?!!"Hallo hörst du mi
h

:rolleyes :rolleyes: ja also für mi
h wars au
h nix.

!"/ "Wie s
hnell rennst Du dem Geld hinterher?!"/"Join us! Fu
k the Entwi
k-

lung einer eigenen Persönli
hkeit"

u.bellte Sie blieb an der Tür stehen u.bellte ihn re
ht zaghaft u.unsi
her an

übernehmen."Die alle 48 Arbeitnehmer der Gesells
haft zu übernehmen."Die Klägerin

'A
hso I
h: 'A
hso, das waren Sie ni
ht.

℄Und [...℄Und die IG denkt darüber na
h

-)Irgendwie ;-)Irgendwie s
hon

->s
hnell kann's nur weiterempfehlen ->s
hnell und langanhaltende Glätte

"-Diskussion die "I
h �nd diese Comi
s super!"-Diskussion

!":D:D "Wie, du au
h??!!":D:D
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Noise in web 
orpora: Tokenization

� True tokenization problems

Remaining �tokenization noise�

(no good solution to be expe
ted from any tokenizer):

Token Original Context

dbellte louis erst mal voll ers
hro
ken un dbellte sie an

!"#$%&'()*+ Der ASCII umfasst folgende Zei
hen:

?!"#$%&'()*+,-./0123456789:;<=>?�ABC

$RapperDenI
hNi
htKenne "Den einzigen Rapper, den i
h abkann, ist $Rap-

perDenI
hNi
htKenne. Aber der hat nen kleinen

Pimmel!"

%SystemRoot%\System32 Die Datei be�ndet si
h im Ordner

"%SystemRoot%\System32"

üüüüüübbbbeerrrraaaaaaalllll meine blöde Katze. die pisst mir überall hin aus

Trotz, üüüüüübbbbeerrrraaaaaaalllll, die ti
kt

einfa
h ni
ht sauber!
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Web Corpora: Bene�ts and Challenges

Noise in web 
orpora: Tokenization

Is tokenization noise a total desaster? I

�

Short
omings in tokenization tend to lead to a very high

number of di�erent types in the 
orpus.

�

The nature of web data (misspellings, foreign language

material, non-words) may translate into a very high number of

types as well.

�

Most of the these pseudo-types o

ur only on
e.

�

But, trivially, not all hapax legomena are non-words.

�

In DECOW2012, the list of hapax legomena in
ludes the

following, whi
h are �ne words by all a

ounts:

Öldru
kkontrolleu
hte `oil pressure indi
ator light`

spürnasenmäÿig `having a good nose'

Birkenrindenbehälter `
ontainer for/made of bir
h bark'
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Web Corpora: Bene�ts and Challenges

Noise in web 
orpora: Tokenization

Is tokenization noise a total desaster? II

Illustrative �gures for DECOW2012 (partitioned into 8 sli
es):

N tokens: 9,108,097,177

N types: 63,569,767

N hapax legomena: 39,988,127

N types that o

ur in at least 7 sli
es: 2,808,253

N tokens 
overed by these types: 8,777,938,146 (=96.4%)

�

The type 
ount 
annot be taken at fa
e value, and

�

the token 
ount is not absolutely reliable either.

�

But in ordinary 
orpus studies, the noise just doesn't turn up!
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Web Corpora: Bene�ts and Challenges

Noise in web 
orpora: Misspellings

Misspellings

(from DECOW2012):

Milten sah auf Lykan der iorgentwas im s
half redete:" Laykan

?!!"Hallo hörst du mi
h ?",MIlten s
huttelte ihn, nix passierte er

ahute ihn eine rein

Milten sah auf Lykan der irgendwas im S
hlaf redete:" Laykan

?!!"Hallo hörst du mi
h ?",MIlten s
hüttelte ihn, ni
hts passierte

er haute ihn eine rein

"Milton looked at Lykan who was talking in his sleep: ' Laykan?!! '

Hello, 
an you hear me ?', Milten shook him, nothing happened, he

slapped him in his fa
e"
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Web Corpora: Bene�ts and Challenges

Noise in web 
orpora: Misspellings

Misspellings (II)

DECOW2012: some spelling variants of übernimmt (`takes over')

ubernimmt

überninmmt

übernimmnt

überniemt

öbernimmt

übernimnmt

übernimmet

übernimmt überniehmt

überniemt

übernihmt

überniiiiiiiimmmmmmmt

überniommt

übernimrnt

überniummt

überninnt

übernimmtt

. . .
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Web Corpora: Bene�ts and Challenges

Noise in web 
orpora: Misspellings

� Misspellings: Possible solutions

1. Augment tagger lexi
on and map spelling variants to a single

lemma:

�

explosion in lexi
on size

�

only allows you to sear
h for 
orre
ted lemmas, not forms

2. Repla
e misspellings with 
orre
ted spellings:

�

destru
tive: loss of information in the �nal 
orpus

�

prone to errors if done automati
ally

3. Add an annotation layer with (hypothesized) normalized

orthography:

�

non-destru
tive: preserves original information

COW 
orpora: no solution implemented so far

(but #3 will be explored in the future).
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Noise in web 
orpora: Misspellings

Corre
tion of misspellings

Word POS Lemma Corr.Word Corr.POS Corr.Lemma

. . . . . .

the DT the the DT the

players NNS player players NNS player

play VBP play play VBP play

. SENT . . SENT .

The DT the The DT the

FA NP FA FA NP FA

does VBZ do does VBZ do

abosolutley JJ abosolutley absolutely RB absolutely

nothing NN nothing nothing NN nothing

to TO to to TO to

help VB help help VB help

Clubs NNS 
lub Clubs NNS 
lub

, , , , , ,

. . . . . .
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Web Corpora: Bene�ts and Challenges

Noise in web 
orpora: Misspellings

Summary of problems

�

many �xable problems

�

some problems not �xable

�

however: noise distributed randomly

�

and: noise usually invisible in normal query results

�

but: size and availability make web 
orpora indispensable

�

now: some examples of su

essful work
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Web Corpora

Study I: Roman
e VN Compounds

Verb-noun-
ompounds in Roman
e

e. g. Spanish VN-
ompounds

(formally: 3. pers. sg. pres. ind. + noun)

to
adis
os ('re
ord player')

ras
a
ielos ('skys
raper')

rompeolas ('wave breaker')

�

Study: Morphologi
al produ
tivity of the VN-pattern in

Peninsular Spanish

�

Problem: How to extra
t all o

urren
es of VN-
ompounds

from a 
orpus?
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Web Corpora

Study I: Roman
e VN Compounds

Spanish VN-Compounds

1. list of verb forms 3. pers. sg. pres. ind.

2. extra
t all nouns from 
orpus (ESCOW 2011: 
a. 258M)

�

Examine every noun:

�

separate at xay or xey

�

look up 1st part in verb-list and 2nd part in noun-list

Noun pre�x su�x

ra|s
a
ielos ra s
a
ielos

ras
a|
ielos ras
a 
ielos

ras
a
ie|los ras
a
ie los

gua|rdaespaldas gua rdaespaldas

guarda|espaldas guarda espaldas

guardae|spaldas guardae spaldas

guardaespa|ldas guardaespa ldas

guardaespalda|s guardaespalda s

. . .

Ñ 3750 
andidates
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Study I: Roman
e VN Compounds

Spanish VN-Compounds overview
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Web Corpora

Study I: Roman
e VN Compounds

Spanish VN-Compounds with base porta
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Web Corpora

Study II: Cliti
ization of the German Inde�nite Arti
le
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Web Corpora

Study II: Cliti
ization of the German Inde�nite Arti
le

Cliti
ized versions of the German inde�nite arti
le

�Expe
ted� 
liti
 forms:

�

ein Tis
h (nom. mas
.) ñ n Tis
h

�

ein Kind (nom. neut.) ñ n Kind

�

einen Tis
h (a

. mas
.) ñ nen Tis
h

�

ein Kind (a

. neut.) ñ n Kind

Alternative �reanalyzed� 
liti
s:

�

nen Kind (a

. neut.)

�

nen Tis
h (nom. mas
.)

�

E. g., Vogel (2006).
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Study II: Cliti
ization of the German Inde�nite Arti
le

Corpus eviden
e

�

Problem: Any good explanation in terms of leveling or

morphosynta
ti
/distributional fa
tors 
ru
ially depends

on the distribution of the forms.

�

Even for frequent nouns, DEWAC provides only around 10

hits for the alternation: not enough for statisti
al testing.

�

It's an example of a rare events phenomenon.

�

No other 
orpus than DECOW2012 is huge enough or 
ontains

this kind of variation.
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Web Corpora

Study II: Cliti
ization of the German Inde�nite Arti
le

Amounts of data

�

Queried:

�

[word="ein"%
℄ [pos="ADJA"℄* [pos="NN"℄ et
.

�

[word="n"%
℄ [pos="ADJA"℄* [pos="NN"℄ et
.

�

Results:

�

Non-
liti
ized forms (total): 122,237,751

�

Cliti
ized forms (total): 3,142,482
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Web Corpora

Study II: Cliti
ization of the German Inde�nite Arti
le

� In
oherent 
liti
ization in 
oordination

(1) a. Phyliss Jo, hatte i
h ja au
h, bei mir wars eher ein

Raus
hen und n Vibrieren oder so. . .

b. auf der hinfahrt gibts n quiz und ein tippspiel wo man

geile sa
hen gewinnen kann. . .

(2) a. i
h su
he bei eu
h na
h einem Newsletter oder nem

RSS-Fedd für die Releas-List, gibt es so was?

b. sollte i
h mir wel
he zulegen dann nur von nem Zü
hter

oder einem Händler mit Zü
hterna
hweis.
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Web Corpora

Study II: Cliti
ization of the German Inde�nite Arti
le

Barely enough 
ases

For the mixed 
liti
/non-
liti
 
oordination stru
tures, we wanted

to 
he
k for ordering preferen
es. There are barely enough 
ases for

even simple hypothesis testing:

Constr (Dat) Freq Constr Freq (A

)

einem N und einem N 33,119 einen N und einen N 26,102

einem N und nem N 110 einen N und nen N 202

nem N und einem N 115 nen N und einen N 189

nem N und nem N 714 nen N und nen N 1,768
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Web Corpora

Study II: Cliti
ization of the German Inde�nite Arti
le

� Fa
tors whi
h favor the 
liti
ized form

In the end, we 
ould take large samples (2,000) for rare events

regression (King and Zeng, 2001) with equal numbers of 
litized

and non-
liti
ized forms.

Predi
tor Signif Coe� OR

(Inter
ept) *** -0.909 0.403

GenMas
 *** 0.346 1.414

GenNeut *** 1.536 4.644

CasNom *** 0.353 1.425

CasDat *** 0.633 1.882

Adj1 *** 0.430 1.538

LeftPrp *** 0.553 1.739

LeftIntp *** 1.260 3.527

LeftSo *** -1.045 0.352

GenMas
:CasNom *** 1.131 3.100

GenNeut:CasNom * 0.520 1.683

GenMas
:CasDat *** -0.709 0.462

GenNeut:CasDat *** -1.428 0.240
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Web Corpora

Study II: Cliti
ization of the German Inde�nite Arti
le

Case and gender

Using the data from the regression, we 
ould show that

non-
liti
ization is preferred in those forms of the paradigm whi
h

are monosyllabi
 in the full forms anyway. Summed up 
oe�
ients

for the predi
tors 
ase and number (  0 favors 
liti
ization).

Fem Mas
 Neut

Nom -0.556 +0.921 +1,500

A

 -0.909 -0.563 +0.627

Dat -0.276 -0.639 -0.168

Results: Sayatz and S
häfer, 2013.
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Results and Outlook

Results

�

A lot of problems with web 
orpora (e. g., noise) are being

�xed.

�

Remaining noise is not problemati
 for most 
orpus studies.

�

S
ripted lo
al a

ess is a major advantage.

�

Size 
an be essential.

�

There is linguisti
ally interesting variation in web 
orpora

whi
h 
annot be found in other 
orpora.
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Results and Outlook

Outlook

We are working on:

�

improvement in post-pro
essing/
leaning,

�

improvement in (so far negle
ted) 
rawling strategies,

�

automati
 
lassi�
ation for post-ho
 �balan
ing�,

�

even bigger 
orpora
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