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Abstract
T h e  o b jec t o f  th is  p ap e r is to  p resen t ongo ing  w o rk  o n  th e  co n stru c tio n  o f  a  m o rp hosyn tac tica lly  
tag g ed  D an ish  co rpus, w h ich  is  an  in tegral s tep  in  th e  m ak in g  o f  a  C o n stra in t G ram m ar (C G ) 
p a rse r fo r  D an ish  an d  a lso  co n stitu te s  a  p a rt o f  th e  D an ish  co n trib u tio n  to  th e  E u ro p ean  P A R O L E  
pro ject. T h is  p ap er d iscu sses  v arious aspects  o f  the  m o rp h o lo g ica l d esc rip tio n  o f  D an ish  u se d  
h ere  as w ell as so m e o f  th e  gu ide lines develo p ed  fo r the  m an u a l d isam b ig u a tio n  p rocess. F ina lly , 
i t  a lso  b rie fly  g ives an  o v erv iew  o f  th e  o b jec tives o f  th e  tw o  p ro jec ts  invo lved .

1. Introduction
T h e w o rk  o n  th e  co n stru c tio n  o f  a  m orp h o sy n tac tica lly  tag g ed  D an ish  corpus as described  h ere  
w as u n d ertak en  as a  jo in t  e ffo rt b y  stud. P hD  T hom as B ilg ram , U n iv ersity  o f  A arhus, and cand . 
m ag. B ritt K eson  and  stud. m ag. D orte  H altrup  H an sen  from  D et D anske S prog- og  
L itte ra tu rse lsk ab  (D SL ), one o f  the  tw o  D an ish  p artners in  th e  P A R O L E  pro ject. O ne o f  the  a im s 
o f  th e  P A R O L E  p ro jec t is to  p ro d u ce  a  m o rp h o sy n tac tica lly  tag g ed  corpus o f  approx , 250 ,000  
ru n n in g  w o rd s fo r the  lan g u ag es o f  each  o f  the  E u ro p ean  partners. F o r T hom as B ilg ram , the  
tag g ed  co rp u s w ill serve as te stin g  m ateria l fo r th e  d ev e lo p m en t o f  a  C o n stra in t G ram m ar 
au to m atic  tag g e r/p a rse r fo r D an ish .

T h e  D an ish  te x t m a te ria l to  be  tag g ed  w as co m p o sed  o f  a  ran d o m  se lec tio n  o f  approx . 1600 
excerp ts  co n ta in in g  one o r m o re  consecu tive  p arag rap h s (each  ex cerp t to ta llin g  approx . 1 5 0 - 1 8 0  
w o rd s) ex trac ted  in  p a rt fro m  th e  40  m ill, w o rd  co rp u s o f  th e  D an ish  D ic tionary  a t D SL . T h is  
su bcorpus w as th e n  an a ly sed  usin g  a  T w o -lev e l d esc rip tio n  o f  D an ish  m orph o lo g y , D A N - 
T W O L , to  ass ig n  to  each  w o rd  a ll o f  th e  p o ssib le  m o rp h o sy n tac tic  analyses, a fte r w h ich  the  
co irec t an a ly sis  w as  ch o sen  du rin g  a  m anual d isam b ig u a tio n  p rocess. In  o rder to  m ak e  the  re su lt 
a s  co n sis ten t as p o ssib le , th is  d isam b ig u atio n  p ro cess  w as  fo r th e  m o s t p a rt carried  o u t in  para lle l 
o n  th e  sam e  tex ts , an d  la te r consensus o n  p o ssib le  d iffe ren ces w as ach iev ed  am o n g  th e  h u m an  
taggers. T h e  firs t 50 ,0 0 0  rum iing  w o rd s w ere  trea ted  as a  p ilo t p ro jec t to  en su re  th a t th e  
in fo rm atio n  y ie ld ed  b y  D A N -T W O L  w as su ffic ien tly  d e ta iled  fo r th e  pu rp o ses  o f  b o th  p ro jec ts , 
an d  to  d ev e lo p  a  tag g in g  m an u a l to  gu ide  th e  h u m an  tag g ers  in  th e  d isam b ig u a tio n  p rocess.
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2.DAN-TWOL

2.1 TWOL: A short introduction
TTie T w o -lev e l a lg o rith m  w as o rig in a lly  d esig n ed  b y  BCinuno K o sk en n iem i [K oskenn iem i 83]. A  
T W O L  is  b ased  o n  th e  p rin c ip le  th a t a  w o rd  can  be reg ard ed  a s  h a v in g  tw o  separate  levels, a  
su rface  a n d  a  lex ical level, as  w ell as  a  d esc rip tio n  o f  th e  re la tio n  b e tw ee n  th e se  tw o  levels. T he 
su rfece  lev e l is th e  w o rd  as it ap p ea rs  in  a  tex t. T he lex ical level c o n s is ts  o f  (i) th e  m orphem es 
(i.e , lem m as, deriva tional m o rp h em es an d  in flectional m o rp h em es), (ii) a  d escrip tion  o f  the  
m o rp h o tax  -  i.e. -inflections, d e riv a tio n s, an d  co m pound ing  ~  a n d  (iii) a  descrip tio n  o f  
a llo m o rp h y . T h e  D A N -T W O L  w as  m ad e  du rin g  the  
g rad u a te  stu d ies  o f  T hom as B ilg ram  [B ilg ram  94]. F ig . 1.

The TWOL tagset vs. other tagsets
T h e  fu n d am en ta l id ea  in  a  T W O L  is th a t a  w o rd  is an a­
ly se d  b y  a  p ro cess  o f  accep tin g  o n e  le tte r o f  th e  w ord a t 
a  tim e . W h en  a  sequence o f  le tte rs  is accep ted  as a  
m o rp h em e , th e  p a rt o f  th e  an a ly sis  th a t th is  m orphem e 
co n stitu te s  is appended  to  th e  an a ly sis  s tring . H ence, the 
re su ltin g  an a ly ses  hav e  a  v ery  m o d u la r ap p ea ran ce ’ (See 
F ig . 1).

b il+ 0 + 0 + 0  = K FLS SG UBEST NOM

b il+ 0 + 0 + s  = K FLS SG UBEST GEN

b .ll+ e r+ 0 + 0  = N FLS PL DBEST NOM

b i l+ e r + 0 + s  = N FLS PL UBEST GEN

b il+ 0 + e n .+ 0  = N FLS SG BEST NOM

b il+ 0 + e n + s  = N FLS SG BEST GEN

b il+ e r+ n e + 0 =  N FLS PL BEST NOM

b il+ e r + n e + s =  N FLS PL BEST GEN

T liis  m o d u la rity  m akes the  an a ly ses  lo o k  so m ew h at d iffe ren t fro m  o th e r  PoS  analysis  system s 
(s u c h  a s  th e  C L A W S w ord  tag g in g  sy stem  [G arside 97]), w h ere  a s ing le , an d  often  quite 
co m p ac t, tag  bears all th e  m o rp h o lo g ica l (an d  o ften  syn tac tic  an d  sem an tic ) in form ation . 
H o w ev er, in  genera l the  fu ll se t o f  fea tu res  in  th e  T W O L  can  b e  co m p ared  to  a  tag  in  o th e r 
sy stem s, an d  th is  leads to  a  la rger an d  m u ch  m ore  deta iled  tag  in v en to ry . T h e  defin itions o f  the  
ta g s  (i.e . s trin g s o f  featu res) in  a  T W O L  is fo cu sed  o n  the  co n ten ts  o f  th e  m o rp h o lo g ica l features, 
a n d  h e n c e  th e  n u m b er o f  tag s  is a  d irec t p ro d u c t o f  the  n u m b er o f  fea tu res . A t p resen t, a  D an ish  
co rp u s  o f  25 0 ,0 0 0  ru n n in g  w o rd s w as  g iv en  ju s t  over 500 d iffe ren t ta g s  w h e n  an a ly sed  by  D A N - 
T W O L . T h is  fig u re  can  b e  co m p ared  to  o th e r ta g  system s, su ch  a s  th e  P en n  T reeb an k  corpus 
(tg jprox. 50 tag s) an d  th e  B ro w n  C o rp u s (ju s t o v er 200  tags).^

2.1.2 DAN-TWOL
T h e  re s u lt o f  a  D A N -T W O L  an a ly sis  is  a  lis t o f  a ll the p o ssib le  m o rp h o sy n tac tic  analyses o f  a 
g iv e n  w o rd . M o re  th an  h a lf  o f  th e  w o rd s  in  th e  co rpus w ere  am b ig u o u s, an d  the  average  lev e l o f  
a m h ig u ity  w as approx . 2  an a ly ses  fo r  ev ery  w ord . M ak ing  th is  am b ig u ity  ex p lic it is  the  p rim ary  
g o a l fo r  th e  T W O L , an d  a  w o rd  an d  th e  p o ss ib le  ana lyses g iv en  to  it  b y  D A N -T W O L  is referred  
to  a s  a  cohort. *

* The PoS and gender information (bold type) is part of the lexicon. The number, definiteness and case 
in&nnation (underlined) is a result of the acceptance o f ~  possibly nil -  morphemes.

 ̂The differences in the tagsets in different taggers render it virtually impossible to make a comparison of 
perfonnance and output from different automatic taggers. An attempt has been made by Jochen Leidner in a CLUE 
report [Leidner 97]. The figures mentioned here are from this report.
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D A N -T W O L  is co m p o sed  o f  a  d esc rip tio n  o f  a  lex ico n  o f  D an ish  (i) lem m as, (ii) in flec tiona l an d  
(iii) d e riv a tio n a l m o rp h em es, a s  w ell as  a  d esc rip tio n  o f  so m e a llo m o rp h y . T h e  lem m as in  th e  
lex ico n  a re  b ased  o n  a  m ach in e-read ab le  v e rs io n  o f  th e  1986 ed itio n  o f  R etskrivn in g so rd b o g en  
[S p ro g n æ v n  8 6 ] th e  o ffic ia l O rth o g rap h ica l D ic tio n ary  o f  D anish . F ro m  th is , a ll th e  reg u la r 
lem m as w ere  ex trac ted  and  co n v erted  in to  th e  fo rm a t n eed ed  in  D A N -T W O L . F o r exam ple , 
n o uns w ere  co d ed  fo r gender, n u m b er an d  d efin iten ess  m orp h em es, an d  v erbs w ere  coded  fo r 
tense  and  p artic ip le  m o rp h em es. A ll irreg u la r lem m as w ere  h an d co d ed  in  th e  lex icon . T h e  
lex ico n  h as  since  b een  inc rem en ta lly  u pdated  from  its o rig ina l size o f  approx . 42 ,0 0 0  en tries to  
p resen tly  ju s t  o v e r 4 9 ,0 0 0  en tries. T he in flec tio n a l an d  deriv a tio n a l p a rts  w ere  im p lem en ted  o n  
th e  b as is  o f  [A rnd t 92] an d  a re  v ery  s im ila r to  th e  m o rp h o lo g y  o u tlin ed  in  th e  O rthograph ica l 
D ic tionary  [S p ro g n æ v n  96].

T he a ssu m p tio n  in  T W O L  th a t th e  lex ico n  o ffers  fu ll co v erag e  o f  a ll th e  w o rd s fo im d in  a  g iv en  
te x t is  v e ry  ra re ly  true. L arge rea l-life  co rpus tex ts  w ill a lw ay s co n ta in  w ords n o t in c lu d ed  in  the  
lex icon , and  th ese  w o rd s are  re tu rned  as u n an a ly sed  by  D A N -T W O L , and  h en ce  have to  b e  
h an d led  b y  o th e r m ean s^  A  co nsequence  o f  th e  re la tiv e ly  free co m p o u n d in g  in  D A N -T W O L  is 
th a t w o rd s w hich  sh o u ld  n o t h av e  rece ived  an  an a lysis  by  D A N -T W O L  erro n eo u sly  are  an a ly sed  
as v ario u s com pounds. F o r exam ple , the  n am e ‘B ilg ram ’ is ana lysed  a s  a co m p o u n d  o f ‘b il’ {car) 
and  ‘g ra m ’ (gram ). T h is  s itu a tio n  can  be  reg ard ed  as a  con tinuum ; a t one en d  w e  hav e  a  system  
based  on  a  clo sed  lis t o f  fu lly  in flected  w ords reco g n ised  by  the  ana lyse r, and  at th e  o th e r end  w e 
have a  v ery  libera l m o rp h o tac tica l system . T h e  fo rm er system  y ie ld s  very  good  analyses o f  all 
th e  reco g n ised  w ords, b u t leaves a  g rea t n u m b er o f  w o rd s un reco g n ised , w h ile  th e  la tte r system  
y ie lds an  an a lysis  for a lm o st every  w ord  in  th e  tex t, b u t th e  analyses p ro p o sed  b y  the  system  are 
n o t a lw ay s  accep tab le . T he T W O L  sy stem  is c learly  lo ca ted  at the  lib e ra l end  o f  th is  con tinuum .

T he O rth o g rap h ica l D ic tio n ary  [S prognæ vn  96] co n ta in s  a  few  n o te s  (§ 35 an d  §36) o n  th e  
ch an g e  o f  PoS  th a t tak es  p lace  in  co n n ec tio n  w ith  th e  in flec ted  fo rm s o f  ce rta in  lem m as. F o r 
exam ple, p a s t p a rtic ip les  can  ap p ear in flec ted  acco rd in g  to  n u m b er an d  d efin iten ess  in  th e  sam e 
w ay  th a t ad jec tiv es  are , an d  (typ ica lly  th e  - t  in flec ted  fo rm  of) ad jec tives can  a lso  o ccu r w ith  an  
ad v erb ia l function . In  th e  C G  ap p ro ach  th e re  is a  c lea r-cu t d is tin c tio n  b e tw een  th e  PoS  and  the  
syn tac tic  fu n c tio n  and  a lso  an  accep tance  o f  th e  fac t th a t w ords o f  a  ce rta in  PoS  in  th e  lex ico n  
can  ap p ea r in  sy n tac tic  p o sitio n s ty p ica lly  o ccu p ied  b y  w o rd s o f  an o th er P oS . H ence , th e  o p tio n  
o f  ad d in g , fo r exam ple , a ll p a s t pa rtic ip les  to  th e  lex ico n  as possib le  ad jec tiv es  w as  de lib era te ly  
avo ided . In stead , th e  p o ssib ility  o f  ad d in g  th is  sy n tac tic  in fo rm atio n  d u rin g  th e  m an u al 
d isam b ig u a tio n  p ro cess  w as in troduced .

2.2 PoS Definition in DAN-TWOL
T he P o S  d e fin itio n  in  D A N -T W O L  is b ased  o n  th e  d iffe ren ce  in  th e  se t o f  app licab le  featu res. 
N o u n s  h av e  one se t o f  fea tu res , verb s  ano ther, p ro n o u n s  a  th ird , e tc . F ig . 2  is a  lis tin g  o f  th e  
d iffe ren t P o S  ca teg o ries  an d  p o ssib le  fea tu res fo r th o se  u sed  in  D A N -T W O L .

’ A natural part o f a CG tagger is a heuristic module that supplies the unrecognised word with a cohort.
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F ig . 2.
PoS
N

1 2 3
Definiteness

4 5 6 7
Gender Number Case

v Mood Tense Voice (Gender N u m b e r Definite­
ness

Case)

A Decree Gender Number Definiteness Case

------ ----
PRON Number Definiteness Case
NUM Ord/Cad Case
EGEN Case

I f  th is  is 
co m p ared  to  the  
P A R O L E  tag se t 
in  sec tio n  5, one 
w ill n o tice  tha t 
g en e ra lly  the 
sam e  fea tu res  are  
p resen t. T he
m a jo r  d iffe ren ces are  due to  the T W O L  d is tin c tio n  b e tw een  the  tru ly  m o rp h o lo g ica lly  derivab le  
in fo rm a tio n  an d  in fo n n a tio n  th a t is  m o re  sy n tac tica lly  o rien tated . T h e  la tte r  in fo rm atio n  is g iven  
in  E .g . U  < c O ,  U  <cs> , U  < in f> , U  <prep> , U  <adv> , U  < m id lsu b j> . T h e  '<  > ' are  u sed  to  
rep re sen t o th er k inds o f  d is trib u tio n a l o r tex tua l in fo rm atio n  as w ell: F o r exam ple , <*>  (in itia l 
cap ita l le tter), < up l>  (n o u n  w ith o u t a  p lu ra l fo rm ) and  < x -sg >  (re fe ren t o f  p ro n o u n  is  singular).

3. The Disambiguation Process
D u rin g  th e  d isam b ig u atio n  p ro cess , th e  h u m an  tag g er eva lua ted  all th e  an a ly ses  in  the  cohort and 
m ark e d  th e  analysis  reg ard ed  a s  co rrec t w ith  the  tag  < C o rrect!> , A s m en tio n ed  in  2 .1 .2 , the 
ta g se t d e fin ed  fo r the  P A R O L E  n ecess ita ted  th e  add ition  o f  'tran sca teg o riza tio n ' tags du ring  this 
d isam b ig u a tio n  p ro cess  (ex am p les  in  sec tio n  4 .2).

T h e  ac tu a l d isam b ig u atio n  p ro cess  w as  p erfo rm ed  using  te ln e t co rm ections to  a linux  server. T he 
te x ts  w ere  h an d led  in  a  re s tric tiv e  m o d e  fo r th e  tex t ed ito r em acs, a llo w in g  on ly  m o v em en t in  the 
te x t an d  th e  add ition  and  d e le tio n  o f  th e  v ario u s types o f  'correct' tag s . H en ce , it w as no t possib le  
to  e d it th e  actual tex ts  by  m istake.

4. Some examples from the tagging guidelines

4.1.1 Common Nouns
In  g en era l, a  cap ita lised  n o u n  w h ich  h as  rece iv ed  a  m o rp h o sy n tac tic  an a ly sis  as a  com m on  noun  
fi'om  th e  D A N -T W O L  w as tag g ed  a s  a  co m m o n  noun , un less  th e  w o rd  c learly  is  th e  nam e o f  
p e rso n , a  geograph ica l lo ca tio n  o r  th e  like. T h e  m o tiv a tio n  fo r th is  d is tin c tio n  b e tw een  com m on  
a n d  p ro p e r n o uns w as: (i) to  tak e  in to  co n sid era tio n  the  w id esp read  v a ria tio n  in  th e  use 
cap ita lisa tio n  in  v ario u s 'nam in g ' ex p ressio n s, and  (ii) to  av o id  o v erp o p u la tin g  th e  lex icon  w ith  
p o te n tia l (i.e . cap ita lised ) p ro p e r n o u n s , c rea tin g  an  u ndesirab le  am b ig u ity  3  

fo r  w o rd s  in  sen ten ce-in itia l p o s itio n . S ince co m p lex  n am in g  ex p ress io n s  
lik e  ‘d e t ko n serv a tiv e  fo lk ep a rti’ (the  con serva tive  p a r ty )  a re  n o t reco g n ised  
a s  a  s in g le  u n it b y  th e  m o rp h o lo g ica l an a ly se r, th ey  h ad  to  b e  tre a ted  o n  a  
s tr ic t w o rd -b y -w o rd  basis . A s seen  b e lo w , a  n u m b er o f  D an ish  p erso n a l 
n a m e s  in d eed  o verlap  w ith  co m m o n  n o u n  read ings, b u t in  th e se  cases  th e  
p ro p e r  n o u n  tag  w as p re fe rred  (m ark ed  b y  ®”), and  i f  m issin g , w as ad d ed  la te r to  com plete  the 
c o h o rt (m ark ed  by  ^ ) .

com m on noun  
>

proper noun
>

foreign  word
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n u  b a r  st.ntsrninistRr«»n b ed t departem en tscbefen  
undersøge sagen
(now te  p rim e  m in is te r  b as  asked  tb e  p e rm an en t 
u n d e rse c re ta ry  to  investiga te  tb e  m atte r)
*■ "stat\s#minister" N FLS SG BEST NOM

D et k u n n e  væ re in te re ssa n t a t  m øde S ta tsm in is te ren  
(It could  be in te re s tin g  to  m eet th e  P rim e M inister! 
*• "stat\s#minister" <*> N FLS SG BEST NOM

P e t k o n serv a tiv e  F o lk ep a rti e r  d e t stø rs te  
o p p o sitio n sp arti
IThe conservative  P a r ty  is the  la rg est opposition  p arty ) 

"den" <*> PRON SG BEST NOM <x-int> <w-pers>
"det" <*> U <midlsubj>

•■"den" <*> PRON SG BEST NOM <x-int> <w-demo/art> 
"konservativ" A POS UK PL UB NOM 

"»■"konservativ" A POS UK SG BEST NOM 
■»-"folk\e#parti- <*> N INT SG UBEST NOM

e t folketingsm edlem  fo r  D et K onservative F o lkeparti 
(a m em ber o f p a rliam e n t for The C onservative P arty )

"den" <*> PRON SG BEST NOM <x-int> <w-pers>
"det" <*> U <midlsubj>

■»■"den" <*> PRON SG BEST NOM <x-int> <w-demo/art> 
"konservativ" <*> A POS UK PL UB NOM 

-»-"konservativ" <*> A POS UK SG BEST NOM 
®-"folk\e#parti" <*> N INT SG UBEST NOM

‘D e t g iver en  m asse ru tin e ,” siger Thom as B iørn
(“I t  g ives a  lo t of experience,” Thom as Biørn/’hear’ says)

"bjørn" <*> N FLS SG UBEST NOM 
"»bjørn" EGEN NOM

P e te r  S øndergård  h a r  lev ere t en  levende m ontage 
(P e te r S øndergård /’so u th e rn  farm ’ has given a vivid 

m ontage)
"sønder\#gird" <*> N FLS SG UBEST NOM 

“'»Søndergård" EGEN NOM

4.1.2 Proper Nouns
B y far the  m o s t w ords to  be  m arked  as p ro p e r n o u n s  du ring  the  d isam b ig u a tio n  p ro cess  w ere  
nam es o f  p eo p le  and  geograph ical lo ca tions (co u n tries , c ities , rivers e tc .). In  ad d itio n , th e  p ro p e r 
n o u n  tag  w as  g iv en  to  the  ‘p ro p e r no u n  e lem en t’ o f  co m p lex  nam ing  ex p ressio n s fo r com pan ies, 
in s titu tio n s , sp o rts  team s, m u sic  g roups, b o o k  title s , film  title s  etc., leav in g  all w ords th a t overlap  
w ith  lex ica l co m m o n  nou n s to  be  tag g ed  as co m m o n  nouns. E arly  on, i t  b ecam e c lea r th a t m o s t 
o f  th e  cap ita lised  w o rd  u n recogn ised  by  the  D A N -T W O L  analyser in  fac t tu rn ed  o u t to  b e  
fo re ig n  w o rd s w ith  w h a t co u ld  be  reg ard ed  as p ro p e r n o u n  d eno ta tions, and  hen ce  th e  ‘p ro p e r 
n o u n  e le m e n t’ d e fin itio n  w as ex tended  to  in c lu d e  e ith e r (i) th e  (cap ita lised ) nam e o f  a  p e rso n  o r 
g eo g rap h ica l lo ca tio n  o r  th e  like, o r  (ii) an y  cap ita lised  w o rd  u n k n o w n  to  th e  D A N -T W O L  
analyser. In  th e  few  instances w here  th e  D A N -T W O L  analyser h ad  ass ig n ed  a  D an ish  
m o rp h o sy n tac tic  an a ly sis  to  a  cap ita lised  fo re ig n  w o rd  th a t w as p art o f  a  n o n -D an ish  p h rase , it 
w as d ec id ed  to  d is reg ard  th is  analysis  and  g iv e  co n sis ten t p ro p er n o u n  tags to  each  e lem en t o f  
the  w h o le  exp ressio n .

d e t b ø ta lin g sstau d sed e  firm a A ccum ulator Invest 
(the su sp en d ed  com pany  'A ccum ulator In v est') 

“»accumulator” EGEN NOM 
“»invest" EGEN NOM

i fo rå re t 1990 blev R ungsted  G ym nasium  in v ite re t 
(in  s p rin g  1990 R ungsted  G ram m ar School w as invited) 
-»- "»rungsted" EGEN NOM 
■»- "gymnasium" <*> N INT SG UBEST NOM

kvindlige og m and lige b e tjen te  fra  K øbenhavns P olitis 
s ta tio n
(fem ale an d  m ale police officers from  C openhagen 
Police s ta tio n )

"»københavn" EGEN GEN 
"politi" <*><upl> N INT SG UBEST GEN 

■»- "station" N FLS SG UBEST NOM

bogen, som  kom m er f ra  Roval B otan ic G ardens 
(the  book, w hich  com es from  th e  'Roval B otan ic 
G ard en s ')

"royal" <»> A POS FLS SG UBEST NOM 
^  “»royal” EGEN NOM 
«■ “»botanic” EGEN NOM

"garde" <»> N FLS SG BEST GEN 
tJ “»gardens” EGEN NOM
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C o m p o u n d  nouns are  re la tiv e ly  freq u en t in  D an ish , and  h ere  th e  g en e ra tiv e  e lem en t o f  the  D A N - 
T W O L  m orp h o lo g ica l an a ly se r p ro v ed  particu la rly  u sefu l fo r id en tify in g  th e  com pound  w ords 
n o t a lread y  listed  in  th e  lex icon . In co rp o ra ted  in  th e  an a ly se r is  th e  d ec is io n  a lw ay s to  assign  th e  
P o S  o f  the la st e lem en t o f  a  co m p o u n d  w ord , regard less o f  th e  P o S  o f  th e  p reced in g  elem ent(s).

d a n se tru p p e n  b a r  b an an d an sen  m ed i p ro g ram m et 
( th e  d an ce  g roup  bas tb e  b an an a  dance  in  its  program ) 

'banan\#dans-en" <kentaur> N FLS SG UB NOM 
••  "banar\#dans" N FLS SG BEST NOM

a t  give den  gam le D ickens-b isto rie  en  Syvende s ta r t  
(to get tb e  old D ickens s to ry  off to  flying sta rt)
»• "♦dickens'^-bistorie" N FLS SG UBEST NOM

4.13 Foreign Words
A n o th e r  co m m o n  p o ten tia l d ilem m a ex ists  be tw een  an a ly sin g  a  w o rd  as a  (co m m o n  or p roper) 
n o u n  o r as a  fo re ign  w ord . In  o u r w ork , th e  < fo re ig n  w o rd >  tag  w a s  re ta in ed  o n ly  as an  abso lu te  
la s t re so rt fo r un recogn ised , n o n -cap ita lised  w ords th a t are  n o t o f  D einish o rig in , and  w hich, due  
to  th e ir  re la tiv e  obscu rity  o r  in freq u en cy , w e fe lt w o u ld  b e  u n reaso n ab le  to  ad d  to  the  lex icon , 
an d  w h ich  the re fo re  rem a in ed  co m p le te ly  unanalysed  a fte r th e  d isam b ig u a tio n  process. H ence, 
th e  < fo re ig n  w o rd >  tag  w as n o t  u sed  to  m ark  con tem porary  fo re ig n  lo an -w ords th a t fo r one 
rea so n  o r ano ther do  n o t ap p ea r in  th e  O rthograph ic  D ictionary . In s tead , th e se  loan-w ords w ere  
g iv e n  ‘p ro p e r’ D an ish  m o rp h o sy n tac tic  analyses, w h en ev er it w as fe lt th a t en o u g h  in fo rm ation  
w as  p re sen t to  do  so. T h e  d ec is io n  to  tag  cap ita lised  u n reco g n ised  w o rd s as p ro p e r nouns and  
n o n -cap ita lised  u n reco g n ised  w ords (m o st frequen tly ) as fo re ig n  w o rd s p ro v ed  to  b e  usefu l in  
m o s t in stances, an  o b v io u s ex cep tio n  be in g  fo re ign  so n g /film /b o o k  etc, title s  an d  nam es o f  
p eo p le , w h ere  cap ita lised  an d  n o n -cap ita lised  w ords m ay  o ccu r in  successio n .

T jen eren  und redede sig over aa u ad e n te n  
( tb e  w a ite r  w ondered  ab o u t tb e  aa u ad e n te ) 

"aquadente" N FLS SG BEST NOM

fra  den dag  t ilh ø re r  b a n  E rlan d e rs  no ikar 
(from  th a t  day on  he belongs to  E rlan d e r's  noikar) 

“pojkar” «fo re ign  w ord>

a t  s id d e  m ed en  p in t og “The S un”
(to  s i t  w ith  a  p in t an d  “The S un”)

"pine" V INF PCP2 UK SG UBEST NOM 
V ’ “pint" N FLS SG UBEST NOM

den  saud iske g e n e ra llø jtn an t K halid  b in  S u ltan  
(the  S aud i lieu ten an t-g en e ra l K halid b in  Sultan) 
*• "‘khalid" EGEN NOM 
tJ’ "bin" EGEN NOM «foreign  w ord>

"sultan" «*> N FLS SG UBEST NOM 
“‘ sultan" EGEN NOM

4.2 Adjectives, Adverbs and Participles
A d jec tiv es , adverbs and  p a rtic ip le s  a lso  rep resen t an  in te restin g  am b ig u ity  c lass  in  D anish . In  
th is  case , w ith  reg ard  to  th e  d iffe ren t n eed s o f  th e  p o ten tia l u se rs  o f  th e  tag g ed  tex ts , it w as 
d ec id ed  to  adhere  c lo se ly  to  th e  P oS  assig n m en ts  in  the O rth o g rap h ic  D ic tio n ary  p jg  ^
fo r  th e se  w ords, an d  n o t to  a ss ig n  th e  m em b ers  o f  th is  am b ig u ity  c lass  th e  
v a r io u s  p o ssib le  P oS  b y  ex p an d in g  th e  D A N -T W O L  lex ico n . In stead , 
’tran sca teg o riza tio n ' tag s, su ch  as < u s e -a d v > , w ere  u sed  to  m a rk  th e  syn tac tic  
u sa g e  o f  th ese  w o rd s in  a  p a rticu la r  co n tex t an d  th e reb y  c rea te  a  m ore  
in fo rm ativ e , an d  h en ce  m o re  f lex ib le , resu ltin g  tagset. A s w ill b eco m e  ev id en t 
f ro m  th e  exam ples be low , th e  g en era l ten d en cy  w ith  th is  am b ig u ity  c lass  w as to  
p re fe r  a  p a rtic ip le  an a ly sis  to  an  ad jec tiv a l ana lysis , an d  to  p re fe r a n  ad jec tiv a l analysis to  an  
ad v e rb ia l an a lysis  (S ee F ig . 4 .)
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4.2.1 Adjectives and adverbs
W h en  a  lex ica l ad jec tiv e  functions sy n tac tica lly  a s  an  adverb  in  a  g iv e n  con tex t, i t  w as  decided  to 
re ta in  th e  ad jec tiv e  PoS  analysis  and  to  add  th e  sy n tac tic  in fo rm a tio n  w ith  th e  < u s e -a d v >  tag. 
T h e  on ly  ex cep tio n s  to  th is  ru le  are  w o rd s w h ich  h av e  b een  ass ig n ed  b o th  an  ad jec tiv e  PoS and  
an  ad v erb  P o S  in  th e  O rthograph ic  D ic tio n ary , u su a lly  because o f  a  s ig n ifican t d iffe ren ce  in  
m ean ing .

n å r  b lodet langsom t kom m er i kog 
(w hen th e  b lood slow ly begins to  boil)

"langsom" A POS INT SG UBEST NOM <use-adv>

d esv æ rre  d o r h u u  tid lig t i film en 
(u n fo rtu n a te ly  she d ies early  in  th e  movie)

"tidlig" A POS INT SG UBEST NOM <use-adv>

naboerne e r  lige ved a t  ringe ti l  b ø rn ev æ rn e t 
(the  neighbours a re  iu s t  ab o u t to  ca ll th e  RSPCC) 
*" "lige" U <adv>

"Uge" A POS UK UT UB NOM 
"lige" N FLS SG UBEST NOM 
"lig" A PO SU K PLU B N O M  
"lig" A POS UK SG BEST NOM

4.2.2 Participles
A s D an ish  lex ica l p resen t and  p a s t p a rtic ip les  o ften  ap p ear w ith  a n  ad jec tiv a l o r  adverb ial 
sy n tac tic  fu n c tio n  o n  p a r w ith  lex ical ad jectives, it  w as  decided  to  u se  tran sca teg o riza tio n  tags 
fo r p a rtic ip le s  as w ell. A ttrib u tiv e  ad jec tiv a l u se  o f  p resen t an d  p as t p a rtic ip les  is in d ica ted  w ith  
th e  < u s e -a d j>  ta g  as show n  below . H en ce  n o  a ttem p t has b een  m ade to  co n v ert lexical 
p a rtic ip les  to  ad jectival P oS , even  w h en  th e  (past) partic ip le  ap p ea rs  in flec ted  fo r num ber, 
d e fin iten ess  an d  (o ccasio n ally ) gender. A ttrib u tiv e  ad v erb ia l use  o f  p re sen t an d  p a s t pa rtic ip les  is 
m ark ed  w ith  th e  < u se -a d v >  tag.

hele fam ilien  overve jer folgende p u n k te r  
( th e  w hole fam ily is considering  the  follow ing po in ts) 

"følge" V INF PCPl NOM <use-adj>

H an v a r  ifø rt m eget stram m e, s lid te  cow boybukser 
(He w as w ea rin g  very  tig h t, w prn  jeans)

"slide" V IN FPC P2U K PL U B N 0M <use*adj>
"slide" V IN FPC P2U K SG BESTN O M

m in  m or k la re r  sig fo rbavsende godt 
(my m o th er does su rp ris in g ly  well)
"*■ "forbavse" V INF PC Pl NOM <use-adv>

en  s to r  g ruppe  form odet rask e  ø steu ro p æ isk e  børn  
(a la rge  g roup  of p resum ab ly  h ea lth y  E a s t E u ropean  
ch ild ren )
■»- "formode" V INF PCP2 UK SG UBEST NOM <use-adv> 

"for I mod" <upl> N INT SG BEST NOM

W h en  b o th  a  p a rtic ip le  analysis and  ad jec tiv a l an a ly sis  are  p ossib le , th e  p a rtic ip le  analysis  is 
u su a lly  p re fe rred , un le ss  (i) the  co rresp o n d in g  v e rb a l lem m a d o es n o t ex ist, o r  (ii) the  tw o 
an aly ses  d iffe r to o  g rea tly  in  m ean in g  (rare ly  th e  case). T he fo rm er case  is tru e  w h en  the  D A N - 
T W O L  m o rp h o lo g ica l an a ly se r h as  p ro d u c tiv e ly  g en era ted  an  analysis  as th e  p a rtic ip le  fo rm  o f  a  
n o n -ex is tin g  v erb a l lem m a.

k ræ ft i livm oderen  e lle r  tilg ræ n sen d e  o rg an e r 
(cancer in  th e  u te ru s  o r  a d jac en t o rgans)

"tilgrænsende" A POS UK UT UB NOM 
"tu I grænse" V INF PCPl NOM

M an e r  fød t m ed e t  b es tem t a n ta l h å rsæ k k e  
(One is b o rn  w ith  a  c e r ta in  nu m b er o f  h a ir  follicles)

"bestemme" V INF PCP2 UK SG UBEST NOM 
"be I stemme" V INF PCP2 UK SG UBEST NOM 

<»- "bestemt" A POS UK SG UBEST NOM

5. The PAROLE Project
T h e p u rp o se  o f  th e  E U -fu n d ed  L E -P A R O L E  p ro jec t is  to  p ro d u ce  a  la rge-sca le  h a rm o n ised  se t o f  
'co re ' co rp u s an d  lex ico n  reso u rces  fo r  the  lan g u ag es  o f  th e  E u ro p ean  U nion . O n e  o f  th e  tw o  
m a in  o b jec tiv e s  o f  th e  co rpus p a rt o f  th e  P A R O L E  p ro jec t is to  p ro d u ce  la rg e  m on o lin g u al 
co rp o ra  o f  app rox . 2 0  m illio n  ru rm ing  w o rd s, w h ich  vidll o bey  certain  co m m o n  m ark-up
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co n v en tio n s , n am ely  th e  P A R O L E  C o rp u s E ncod ing  S tan d ard  (C E S ) a s  p resen ted  in  [R id ings 
96 ], w h ich  is in  line w ith  th e  E A G L E S /M U L T E X T  C E S  g u id e lin e s  [Ide e t a l 95]. T he o th e r 
m a in  o b jec tiv e  is  to  co n stru c t a  su b co rp u s o f  approx , 25 0 ,0 0 0  ru n n in g  w ords, w hich  are to  be  
m o ip h o sy n tac tica lly  tag g ed  acco rd in g  to  p redefined  tag se ts  th a t  a re  co m p atib le  w ith  th e  
P A R O L E  lex icons. T h ese  re so u rces  p ro d u ced  by  P A R O L E  w ill b e  m ad e  ava ilab le  th rough  the  
E u ro p ea n  L anguage  R eso u rces  A sso c ia tio n  (ELRA).^

Fig. 5.
PoS Type 3 4 6 6 7 8 9 10
N o u s G ender N um ber Case

/«v’sWS'-alt i W c " -
D efin ite­
ness

~

V erb Mood Tense Person N um ber G ender D efin ite­
ness

T rC at Voice Case

Adj D egree G ender N um ber Case
*

D efin ite­
ness

T rC at

P ro n Person ■ G ender N um ber Case Possessor Reflexive R egister
Det P erson! Gender Number Case Possessor
Art Gender s * Number f Case i -

Adv D egree Function ‘ Wh-ness .... «. - .
A dpos Formation Gender- N um ber. T _
Conj Ctype Coord- ' 

posit -
“T V

Num Gender Number ‘ Case >
In te r j
K esidu
a l

- -

U nique

: ca tegories an d  fea tu res used in  th e  D an ish  PAROLE corpus
-I = ca tegories an d  fea tu res n o t used in  th e  D an ish  PAROLE corpus

T lie  D an ish  P A R O L E  tag g ed  su b co rp u s  w ill b e  b ased  o n  an  au to m atic  co n v ers io n  o f  th e  D A N - 
T W O L  m o rp h o sy n tac tic  tag s  to  th e  D an ish  P A R O L E  ta g se t fo rm a t (see  F ig . 5). T h e  co m m o n  
P A R O L E  tag se t fo rm at w as sp ec ified  in  th e  P A R O L E  M u ltilin g u a l C o rp u s  T a g se t Sp ec ifica tio n s  
[V o lz  a n d  L en z  96], w h ich  co n s titu te s  an  enhanced  v ers io n  o f  th e  E A G L E S /M U L T E X T  tag se t as 
p re sen te d  in  [M onach in i an d  C a lzo la ri 96]. In  th is  fo rm at, th e  f irs t p o s itio n  in  the  tag s tring  
co n ta in s  a  ch arac ter fo r th e  P o S , an d  th e  second  p o sitio n  co n ta in s  a  ch a rac te r rep resen ting  one  o f  
v a r io u s  p red efin ed  P oS  su b ca teg o riza tio n  types. T h e  p o s itio n s  3 - 7  co n ta in  m orpho log ical 
fea tu res  tak en  fro m  a  co m m o n  P A R O L E  featu re  set, w h ile  th e  p o s itio n s  8  an d  up  con ta in  
m o rp h o lo g ica l fea tu res  th a t a re  language-specific . U n d ersp ec ifica tio n  an d  am b ig u ities  are  
ex p ressed  using  a  co m b in a tio n  o f  v a rio u s  am bigu ity  m ark e rs  (an d  charac ters), w h ile  sym bo ls 
su c h  a s  a n d a r e  u sed  as fillers . In  th e  tag g ed  subcorpora , a  m o rp h o sy n tac tic  tag  is ex p ressed  
u s in g  th e  fo llo w in g  n o ta tio n a l fo rm at: < W  lem m a= w o rd _ lem m a m sd = "tag _ strin g "> w o rd < /w > .

T h e  fo llo w in g  ex am p le  (d iscu ssed  in  sec tio n  4 .2 ) d em o n stra tes  w h a t th e  con v ersio n  to  the  
D a n ish  P A R O L E  ta g se t an d  fo rm a t lo o k s  like:

*More information about the PAROLE project in general can be found at http://www-tei.uic.edu/orgs/tei/app/ 
leOZitmL Information about the two Danish PAROLE partners in particular is available at http://coco.ihi.ku.dk 

/-parole/par_eng.html (Det Danske Sprog- og Litteraturselskab) and http://www.cst.ku.dk/home.html (Center for 
Sprogteknologi).

136 NOD ALID A, Copenhagen, January 1998

http://www-tei.uic.edu/orgs/tei/app/
http://coco.ihi.ku.dk
http://www.cst.ku.dk/home.html


i  f o r å r e t  1990 b le v  R u n g s te d  G y m n a s iu m  in v i t e r e t :
<W lemma = "i" msd = "SP">i<A/V> <W lemma = "forår" msd = "NCNSU= =D">foråret<AV> 
< W lemma =" 1990" msd = "AC---U = > 1990 <A/V> < W lemma = "blive" msd = "VADA = A- 
">blev<AV>
<W lemma = "Rungsted" msd = "NP--U ==-">Rungsted<A/V>
<W lemma = "gymnasium" msd = "NCNSU= = I">Gymnasium<A/V>
<W lemma = "invitere" msd=*VAPA = S[CNll[ARV]-U">inviteret</W>

6. Using the Tagged Corpus as a Testing Corpus
A s  m e n tio n ed  above , th e  tagged  co rp u s m a te ria l p roduced  th ro u g h  th e  p ro cess  d escribed  here  
a lso  rep resen ts  a n  in teg ral s tep  in  th e  te s tin g  o f  a n  au tom atic  tag g er/p arse r, th e  D A N -C G . T he 
C o n s tra in t G ram m ar (C G ) is a  k n o w led g e-b ased  system  in  w h ich  ev e ry  p ie ce  o f  lingu istic  
in fo rm a tio n  is h an d -co d ed  in  th e  sy stem  b y  a  lingu ist. T he sy stem  d o es n o t m ak e  use  o f  
s ta tis tic a l in fo rm ation , and  does n o t ap p ly  an y  k in d  o f  au tom atic  le a rn in g  a lg o rith m s on  the 
co rp u s m ateria l. T h e  system  is con sid ered  to  b e  au to m atic  in  th a t it c a n  tak e  any  k in d  o f  tex t as 
in p u t an d  d e liv e r PoS  and  a  -  sh a llo w  -  sy n tac tic  F ig . 6 
an a ly sis  fo r the  w o rd s con ta ined  th e re in  as ou tput.
[K arlsso n  94] is an  in troduction  to  C G  and  its  
p rin c ip les , an d  a  sp ec ific  descrip tio n  o f  th e  E N G - 
C G  can  be found  in  [V ou tila inen  92].

T h e  fo u n d a tio n  o f  the  C G  tag g in g /p ars in g  p rocess 
is  th a t one  o f  th e  ana lyses in  any  co h o rt is the  
co rrec t o n e , and  th is  reduces th e  actual p ro cess  o f  
tag g in g /p a rs in g  to  a  cho ice  b e tw een  th e  an a ly ses  in 
th e  co h o rt, o r -  in  C G  te rm s -  to  a  d e le tio n  o f  the  
co n tex tu a lly  w ro n g  analyses.

N ye c y k le r  r u s t e r  h u r t i g t  
(N ew  b ik e s  r u s t  q u ic k ly )
"<nye>"

"ny" APOS UK PLUB NOM 
"ny" A POS UK SG BEST NOM <= see fig. 7. 

"<cykler>"
"cykle" V FIN PRS AKT <= see fig. 8
"cykel" N FLS PL UBEST NOM 

"<ruster>"
"ruste" V FIN PRS AKT 

"<hurtigt>"
"hurtig" A POS INT SG UBEST ______

T h e in p u t to  the  D A N -C G  is D A N -T W O L  m a te ria l o f  th e  k in d  u sed  as in p u t in  th e  m anual 
d isam b ig u a tio n  p ro cess  as described  above. A  se t o f  C G  ru les  is ap p lied  to  th is  m a te ria l in  o rder 
to  rem o v e  th e  ana lyses in  the  co h o rt th a t a re  co n sid ered  to  be 
w ro n g  in  th e  con tex t. In  th e  sen tence in  F ig . 6 one  can  see tha t 
‘n y e ’ is am b ig u o u s b e tw een  th e  A  S G  an d  th e  A  P L  analyses, 
a n d  ‘cy k le r’ b e tw een  the  N  P L  an d  V  F IN  analyses. T he 
c o n tex tu a lly  w ro n g  analyses are  m ark ed  in  ita lics .

F ig .7 .

T h e  C G  ru les u sed  to  d isam b ig u ate  
ap p ea ran ce  as sh o w n  in  F igs. 7  an d  8.

a t present^ have  the

REMOVE (A SG NOM)
(1C  N-PL-NOM )
(NOT * - l  V -T R I /V A L ) ;
Remove the A SG NOM from the 
cohort if the next word to the right 
(1) definitely (C) is a N P L  NOM, 
and no (NOT) trivalent verbal 
(TRI-VAL) can be found anywhere 
(*) to the left (•) starting the search 
from word 1(1).

’ This sentence was constructed as an example, since real texts most often contain more ambiguity. The rules are 
taken from the present CG rule file, which is changing constantly.
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REMOVE 
(NOT 0 
(*1C  
( * - l

BARRIER
OR

(V F IN )
V ERB-N O -C S)
V -F I N  BARRIER CLS-BOUND/POS) 
(>>>)

V -F IN
C L S -B O U N D /P O S );

Remove the V FIN analyses from the cohort if  the same 
(0) word is not (NOT) a verbal of the kind that can 
make a clause without a  clause marker (E.g. here’and  
‘se’) (VERB NO CS), and a word whose only reading is 
that of a finite verb (V  FIN) is found somewhere (*) to 
the right starting from the first position (1), and not 
preceded (BARRIER) by anything that can he a clause 
boundary (CLS BOUN/POS), and -  to the left -  no 
finite verbs (V  FIN) or possible clause boundaries 
(CLS-BOUND/POS) are found before (BARRIER) the 
beginning of the sentence (» > ) ._____  _____

'W hen app ly ing  th e  s tan d ard  m e th o d  o f  develop ing  a  C G , o n e  m a k es  u se  o f  th e  testin g  m o d e  o f  
th e  C G  softw are w h ich  is  d es ig n ed  to  re tu rn  a
w arn in g  w h en ev er an  an a ly sis  m ark ed  Fig- 8. ________________________
< C orrect!>  is rem o v ed  fro m  th e  cohort. W ith  
th is  m o d e  on, one can  q u an tify  th e  o u tp u t o f  
th e  C G  tag g er/p arser b y  co u n tin g  h o w  m any  
an a ly se s  m ark ed  < C o rrec t!>  a re  rem o v ed  by  
an y  g iv en  ru le  in  th e  system , co m p ared  to  h o w  
m a n y  analyses n o t  m a rk ed  < C o rrec t!>  are 
rem o v ed . H ence, i f  a  ru le  h ap p en s  to  rem ove 
th e  co rrect A  PL  an a ly sis  o f  ‘n y e ’ ab o v e  and 
leav es  th e  inco rrec t A  S G  B E S T  analysis , th is 
w o u ld  appear in  th e  log  file , and  th e  ru le  can  
b e  located  and  co rrec ted . T h ese  testing  
p ro ced u res  are  need ed  s in ce  th e  n u m b er o f  
ru le s  in  a  fu lly  dev e lo p ed  C G  is  qu ite  la rge (>
1000), and the am o u n t o f  ru n n in g  w ords 
n eed e d  for d evelop ing  it is  la rg e  as w ell (o ften  50 ,000  to  100 ,000  w ords). H ence m an u ally  
ev a lu a tin g  the o u tp u t w o u ld  s im p ly  b e  to o  tim e-consum ing.®

7. Perspective
T h e  co -opera tive  e ffo rt b e tw een  th e  P A R O L E  p ro jec t an d  D A N -T W O L /C o n stra in t G ram m ar 
p ro jec ts  has p ro v ed  to  be v ery  fru itfu l fo r b o th  p ro jec ts . T h e  co m m o n  ta g se t and  com m on  
d isam b ig u a tio n  p ro ced u re  a lso  ren d ered  all the in fo rm atio n  n ecessa ry  fo r b o th  p ro jects, and  the  
p a ra lle l perfo rm ance  o f  th e  m an u a l d isam b ig u a tio n  h as  g rea tly  im p ro v ed  th e  quality  o f  th e  
re su ltin g  tagged  corpus. W e h o p e  th a t th e  p ro d u c t o f  o u r e ffo rts  w ill a lso  b e  usefu l fo r o ther u se rs  
in  n e e d  o f  a  la rge  m o rp h o sy n tac tic a lly  tag g ed  D an ish  co rp u s in  th e  fu tu re .
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