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Today's talk

e Language resources and tools at Spridkbanken (the
Swedish language bank).

e A quick introduction to Corpus Workbench.

e Demonstration of some of Sprakbanken's tools.



A couple of years ago: Legacy systems at
Sprakbanken

e Sprikbanken has been around since 1975.
e Service unit for linguists = LT research unit.

e The old way to fly: a language resource = database +
interface

e The structure of the LR was largely irrelevant (as long as
everything looked nice in the interface).

e Made linguists (somewhat) happy, and LT researchers
unhappy.
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1923 rav bittre anpassade bestAmmelser . 1923 rs svenska motorkrénika rymmer visserligen utéver den na
1023 ari p2 Edsviken framst , och de darvid satta svenska hastighetsrekorden for s&val bil som motoreyk
1923 rsig svart att ge ett allmant omdsme om den svenska penningmarknaden &r 1923 . Frén viss synpunkt

1023 g . Isamband harmed bor kanske namnas , folkets 4 sparkas
1923 ller mindre delar av sina fonder , m& namnas Svenska Handelsbanken ( 105, 0 mill . kr. avskr . ta
1923 Ida bank (19, 0 resp. 17, 7 mill . ) samt Svenska lantméannens bank ( 18, 7 resp. 16, 1 mill .

1923 Fér att radda banken intradde d& som kant &r svenska staten sésom huvuddeldgare i banken . Karakte
1923  ar riksbankens rantepolitik betingats av den svenska kronans stallning till dollarn och darmed til
1923 utlandska valutorna i allmanhet har dock den svenska kronan &j blott havdat sin stélining , utan n
1923 it under Aret icke blott i forhallande till svenska kronor utan &ven till pund . Den fruktan for
1923 siffror f2 galla som norm . Jordbruket . Det svenska jordbruket har under de senaste iren kampat m
1923 mport av vets under 1923 ( se nedan ) &r det svenska jordbrukets 1age f. n . bekymmersamt . For at
1923  sattningen av tminstone storre delen av det svenska vetet ha de stérre kvarnarna i september fore
1923  betalningsbalans , vilken under den moderna svenska industriens grund laggningsperiod i slutet av
1923913 . Den &r sk mycket egendomligare som den svenska textilindustrien i allmanhet synes ha god sys
1923 et givetvis 2nnu Aterstér mycket , innan den svenska industrien kan anses arbeta for full drift .

1923 egeringen , universitstskonsistoriet och den svenska minoriteten uppburna . k. linjedelningsfersl
1923, som om det antagits varit agnat att trygga svenska spriksts framtida stallning vid universitstet




ariov Rad\g-va Visa_Historik Bokmarken Verktyo Hislp

Parole/SUC and Konkplus, ...

G D v QO B [Flrrimeaan g

]|

[EMest beskta v [6]Language Log ¥ Lingvistbloggen @ Tg3b.bmp (BMP-bi.._ ] The LNGUIST L

~ B institutionen for s B

Korpus sucz o] Hema mecowie s

Kontext 50 tecken

:
SB Visa 20 rader | Sortering esorterst

v | Trafflangd _max 10 erd

aven [ skiljetecken

Visa _end ord -

{53k [faf="svenska']

info | << | >> |Tot: 55

Kvar: [35

har speciella kinnetecken . Och dessa
Tiaglg td uppvaktade han sin
ofta bildats utifran samma m(

11467 skillnaderna mellan korta och linga a-jud i svenskan
25257 sina poem ph en rotvalska av saxiska och svenska
70140 har haft samma nskan
82123 mycket hellre Izra sin nya vaninna tala svenska
nmest i Bo Bennich-Bjérkman , Termen litteratur i svenskan
varvas traditionella dmnen som samhallskunskap .| svenska
-1 tvA Just nu aktuella romaner, den till | svenska
krog . Anna kunde inte ménga ord svenska

1084 flyttade Anna till Gunnar och bérjade sedan lasa,
och préstvigts ( mars 1740 ) och bida var *
sig om blyg innebar samma s=\ ~*

Swenskan

Under Idas och Williams sista & fanns
1750-1850 (1970 . Jamfdr Staffan Bjdrck
och pskologi med kunskap om handikappird
tersatta 1 de sista tingens land

det blev knackiga samtal dar gester och
genom arbetsmarknadsutbildningen AMU . §
cch finskan lika mchtige . Direktionen re,

Tedigera Viga  Histork _Bokmérken Verkyg " tialp

dimension finns &ven i iy
av skam och frmjulele  sger Philip i 638 ¥

M=

© & [F]ridemos spraakdnia gusenorialos’

u taden. sahan pé halfg oo

~ B nstitutionen for s

[8]Language Log “#iLingvistbloggen (8] Tg3b.bmp (BMP-bil. The LINGUIST Li.

alla passade nastan . Och | afféren

[Ceox Jwa [ oos [ono [ an | oves] pes [ 0n | o7 |[ oo

po1 | poz | pos || pos || pos | pos | po7

[svenska
Stkresula

sok

][ osaining || iip || ormaton

(==l

sidor. Nuvisassidan | 1000 | (G5t 5d:]

tréffar visas p&

nnsbar stort or KU . med intresse snom EU -
Erin viigen Tyskdand . Den a
P 528 mil aret fore . A 6 Skandha. chton B itk
‘Wolrath har giort Skane
ands om mfods inepects

sina kunder att
som inforde lanebojkott
Kunder att

i somras , har nu gjort ett lappkast
betyder s prakuiken ait Skandia dter har

sk
1 prakiiken att Skandia dter har
av januar att Skandia har havt sin kepbojkat. b
e over Trygg - Hansas and , men den svensia frsakengskoncarnan har besuea ot e fst vid in

exporten skerdar nu st

¢ kopstopper

land . MOSKVA. Den
storstad brott danspopen - av
néstan som en sanning , att r d efter kalla avarten
om tuation . B tant. fré Thatlands huvudstad Bangkok fick pé fredagen
nista vecka , sager Anna - Lisa Trulsson pé Bangkok . Jens
vills Jens P Det har dock f han

overens . Saval de thatlandska myndigheterna som de svenska. Ay AV : BJSRN §]0 A Metall och




... ITG and Litteraturbanken, et cetera, moreover
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.Dalin and Old Swedish, ...
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What to do?




Changing the situation

e Put the resources in the center, not the interfaces
(downloadable resources in a common format, so far
IPR permits)

e Centralize and think in term of research infrastructure (=
technological solutions that try to enable as much new
research as possible)

e Korp — corpora infrastructure
e Karp — lexical infrastructure

e Link all the resources to a pivot resource (GF speak: a
lexical abstract syntax), SALDO; that is, create a large
LT resource network (a macro-resource).



SALDO

SALDO is a full-scale (~ 130k word senses, 2M word
forms) lexical-semantic resource for Swedish with
semantic relations between all word senses (including
MWE).

Available under an open license: CC-BY.

SALDO is a directed graph with so called primary and
secondary relations.

The fundamental unit is the word sense (the first version
of SALDO did only contain word senses).

All word senses is given one or more formal descriptions,
referred to as lemgrams (lemgram=paradigm-+lemma
—inflection table)



SALDO “PIDs"

e SALDO has id’s for:

senses (grad..1)
lemgrams (grad..nn.1)
parts of speech (nn)
paradigms (nn_3u_£film)

e the id's are designed to be

unique (no other id's should be necessary, e.g., database
keys)

atomic (no built-in assumptions about sense—subsense
relationships, etc.)

usable in Semantic Web formalisms (RDF, OWL):
id's are well-formed XML names

human-readable (makes resources easier to work with)



Details about SALDO

All (except a few) have a obligatory primary descriptor,
and an optional set of secondary descriptors.

41 senses lack primary descriptor, joined together with an
artificial zero-sense PRIM..1 (E.g., farg 'color’, 'rak’
'straight’, tanka 'think’, ...)

A primary descriptor should be semantically close and
more central: more frequent, stylistically more neutral,
morphologically simpler, and more.

The secondary descriptors help discriminate the sense (no
special criteria).



SALDO example: bota 'cure’

Saldo ()
Sense  Lemgam  POS  Primary Children (primary) Children (secondary)
o>

verb @ . ® kvacka fuska

A (77467 /' . behaningﬁ{moj/ig o medicin? medel
‘healthy’ © botande-  Nireat’

‘cure’ botlig méjlig

doktor -

elektroterapi elektricitet

hela - w.secondary

.
.

N corpora hits

o kramplésande kramp+—descriptors

® kurativ -

® kurera -

o lska® -

o (Bkare>+— 'physician’

® medicin -

e obotad inte

e obotlig omdjlig

® operera -

® psykiatri psykisk

e sjukhus -

o svdrbotad svir

Hide

Saldo morphology o)

Lemgram POS  Paradigm Morphology

b)|verb vb_la_hitta po.o
presind aktiv botar q
pres ind s-form botas Inflectional

pretind aktiv botade forms
pret ind s-form botades



Linking backwards in time (I)

e Linking SALDO and Dalin (19th century Swedish) is
relatively straightforward.
e The vocabulary differences are mainly in the compounds,
e.g.:
e bafverhund 'dog used for beaver hunt’
e bafverhund — modernize — baverhund — compound
analysis — baver..nn.14+-hund..nn.1



Linking backwards in time (II)

e Linking the Old Swedish to SALDO is more challenging.
An illustrative example:

e bakvabi fatal accident resulting from a sword being
struck backwards without the striker looking in that
direction beforehand

e Link to what? Accident? Sword? Both? Others?



Korp pipeline: the annotation lab

™ Svenska W English

%RP Annotation Laboratory

Language of analysis:  Swedish v

(o O

‘ 1 Alla deltagare pd GFs sommarskola &lskar pizza.

“ Lexical analysis ¥ Compound analysis ¥ Dependency analysis

Show advanced settings

<paragraph> (show XiL]

<sentence i

Cugds

"8£7-83b"> [show XuL]

T Wy

Alla deftagare p& GFs sommarskola alskar ~ pizza

word

Ala
deltagare

pa

GFs
sommarskola
alskar

pizza

</sentence>

</paragraph>

msd lemma lex

DT. UTR+NEU. PLU. IND+DEF all all.pn.1

NN. UTR. PLU. IND. NOM deltagare  deltagare..nn.1

PP pa pa.pp.1

PM. GEN

NN. UTR. SIN. IND. NOM

VB. PRS. AKT alska alska..vb.2, alska..vb.1
NN. UTR. SIN. IND. NOM pizza pizza..nn.1

MAD

saldo

all.1
deltagare..1
pa.1

alska. 2, slska..1

pizza.1

prefix

sommar..nn.1

suffix

skola..nn.1

3 Run!

ref

® N o oo s w N

dephead
2

©w o N oo

°

ROOT
00



Korp: the corpora infrastructure

Modern | Parallel | Old Swedish | Litteraturbanken | Kubhist | Old texts | Fler ¥

Simple  Extended  Advanced Compare €3
searen | ~
alsoas initialpart final partand  case-insensitive

Cite orp Svenska | English I

Search history

Relaterade ord (SWE-FN)
bota, hela, laka
botande, helande, botlig...

KWIC:_hits por page: 25 [5] | sort within corpora: not sorted 5]  Statistics:  compile based on:word [~ Show word picture
KWIC | Statistics  Word picture Corpus
Results: 13,192 Abo Underrittelser 2012
« <123 4 5678810 1 12 1314 15 .. > » Gotopage of528 Showcontext
Textattributes
oo Unotssiaser 2012
Till slut undrar bladet om det méjligen i kan (I den sig till Dragsfjard. date: 2012-10-23
biiralitd dyrare att. bota an att forebygga.
- Ifall det har ar att bota . Word attributes
Det handlar om att hitta mediciner som botar eller forhindrar ller som aktiverar a
= part-of-speech: verb
bota h ser.
. baseform:
Ao Unoussieses 2013 bota
bota och han ska bl lemgram:
rasist som kan bli bt \drig botad bota [verb)
s 1960-1979 (does not support extended context) sense:
bota

3 kan botas.




Korp: word picture
* O R P 122 of 198 corpora selected — 1.64G 0f 9,106 tokens -’ Search history B

stmple Extended Advanced Compare  €)

bota (verb) Search | Relaterade ord (SWE-FN)

bota, hela, lika
alsoas |initial part  final part and " case-insensitive botande, helande, botlg...

KWIC: tits por page: 25 [ sortwitin corpora: not sorted [ Statstes: wd B @ E

KWIC  Statistics | Word picture

Show word class
Subject bota Object Adverbial

1. sjukdom 160 1 sjukdom 07 B 1 palrootal 10
2. medicin 3 B 2 cncer 200 2 finsukdom 120
3. cancer 2 B 3 frkiing 142 ® 3. fréncancer )
4. hom 16 B 4 huwdvak 142 B 4. ibukspottskrteln 6 ©
5. bajs 18 © 5 famatker 72 B 5. til 80
6. diabetes 12 B 6 dibetes 8 B 6 tllochmed 8 D
7. behandling 18 B 7. bakfylla 5 B 7 tllochmed 8 D
8 pblridsla 8 O & boksmalla 51 B 8 medibt a0
9. patient 21 B 9 homosexualitet4s B 9. utavgenterapi 4 O
10. likemedel 15 ® 10, patient ) )
1 huudvak 15 B 1Lfiygadsla 36 O 4o
12.spadbam 10 © 12 krampa ECN) 4o
13 baksmalla 10 B 13 Skomma 36 B 13foreavspark 3 D
14. homosexualitet 11 B 14, autism 37 B 14 undertid 70
15. komma 8 O 15depresson 39 O 15 numera 70




Login Download resources ~ CiteKarp Svenska | English  About Karp
KA R I 21 lexical resources selected — 460,765 lexical entries

Search history

simple | Extended

B4 [bota (verb) Search | (] through Diapivot

73 Hitsperpage:( 25 ¢

E Fulthits (9) | El statistics

Swesaurus Swern Paroles Kelly wr Wordet Saldo Loxin Diakronisk pivot

Swesaurus (1)

S Dagree Sense  Type Soure
bota« 90 »hela syn fsl

bota « 100 » kurera syn fsl

bota « 60 » ldka syn dfsl
bota« 80 » laka? syn dfsl

SweFN ()

D Cure_mod

Domain Med

Coreelements  Affliction, Body_part, Healer, Medication, Patient, Treatment

Peripheral elements Degree, Duration, Manner, Motivation, Place, Purpose, Time
Example sentences  (Salvan]yegication [13Ker]L [skrubbsar och brannséragiction -

[Lakaren]jealer [botade], |y bade [ryggskott och vatten i knat]agiiction » innan hon hamnade i svarigheter efter att ha utfért ett féryngringsexperiment med patienten.
[Genterapilrastment [botade], y [dédssjuka  cancerlpatient

[Lakaren], [botar], .y [k I50dy._part:1 och [filosofen] [botar]yy [sjélen]gogy part:2 , men det krévs ett engagemang for att lyckas.
Traditionellt har [stafylokockinfektioner] iction enkelt [botats],; [med antibiotikalyegication -
Syftet med terapi for en g drming ar inte att [fullsténdi [botaly, [pati , eftersom det varken &r méjligt eller efterstravansvart.

Han ansag aven att [Gud]jicoler hade [helat],, (honom]paent [frdn cancerlagiiction -

[Transplantation]reatment kan ha [botat], ; [hiv-smittad]patient -

New frame / Ny ram . Den modifierade ramen bygger pa ramen Cure i BFN, men den ges hér en snavare tolkning som implicerar att ett
positivt resultat av medicinsk behandling foreligger.

Lexical units Sortby POS

Comment



An quick introduction to Corpus Workbench

<paragraph> [visa xuL]

<sentence id="8£7-83b"> (visa XiL]

PM: Egennamn

Ala deliagare pé GFs sommarskola Aiskar  pizza

ord
Alla
deltagare

pa

GFs
sommarskola
alskar

pizza

</sentence>

</paragraph>

msd lemma  lex

DT. UTR+NEU. PLU. IND+DEF all all.pn.1

NN. UTR. PLU. IND. NOM deftagare  deltagare..nn.1

PP P pa.pp.1

PM. GEN

NN. UTR. SIN. IND. NOM

VB. PRS. AKT diska aiska. vb.2, dlska..vb.1
NN. UTR. SIN. IND. NOM pizza pizza..nn.1

MAD

saldo
all.A
deftagare..1

pa.1

slska. 2, diska. 1

pizza.1

prefix

sommar..nn.1

suffix

skola..nn.1

Uses regular expressions over attributed words.
Part of the backend of Korp.

Input format:

ref

@~ o s on o

A database system for querying annotated texts.

dephead
2

6
2
5
3

6
6

deprel
ot
ss

T

o1
PA
ROOT
0o

P




Corpus Query Language (CQL)

Basic form, a box = word/token
[attr=value]

Example:
[word="pizza"]

Regular expression:
[word="pizz(alor)"]

Boolean expression:

[word="pizz(alor)" & (pos="VB" | pos="JJ")]



Corpus Query Language (CQL)

e Comparisons: =, 1=, <=, >=, I<=, I>= (==, |==)
[c >= 5]

e Sequences of tokens/words
[word="&alskar"] []{0,3} [word="pizza"]

e A longer example

"catch|caught" [tag="DT"] [tag="JJ"]1* [tag="N.*x"] |
[tag="N.*"] "was|were" "caught"



Demonstration: overview

. Korp annotation lab
<http://spraakbanken.gu.se/korp/annoteringslabb>
. Korp

<http://spraakbanken.gu.se/korp>

. Karp

<http://spraakbanken.gu.se/karp>


<http://spraakbanken.gu.se/korp/annoteringslabb>
<http://spraakbanken.gu.se/korp>
<http://spraakbanken.gu.se/karp>

