
Norwegian Computational Lexicon {N orK om pLeks)
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D ept, o f  L in g u is tic s
N o rw eg ian  U n iv ers ity  o f  S c ien ce  and  T ech n o lo g y  (N T N U )

T ro n d h e im
N o rw ay

Background
T h ere  is n o  g en era lly  accessib le  lex ico n  fo r th e  N o rw eg ian  lan g u ag e . T h is  s itu a tio n  p reven ts  
d ev e lo p m en t o f  genera l language en g in eerin g  app lica tio n s fo r th is  language . In  add ition , 
lin g u is ts  can n o t u se  m o d e m  lex ical to o ls  in  th e ir  research . G iven  th is  b ack g ro u n d , the lex icon  
p ro jec t « N o rsk  k o m p u tas jo n e lt leksikon»  (N o rw eg ian  C o m p u ta tio n a l I.,exicon), ab b rev ia ted  as 
N o rK o m p L eks, h as  th e  fo llow ing  goals:

1. C rea te  a  m o rp h o lo g ica l lex icon  fo r th e  w ritten  s tan d ard  B okm ål
2. C rea te  a  m o rp h o lo g ica l lex icon  fo r th e  w ritten  s tandard  N ynorsk
3. P ro v id e  p h o n o lo g ica l d escrip tions fo r b o th  stan d ard s
4. D esc rib e  a rg u m en t structu res fo r re lev an t lex ica l item s (verbs, p rep o sitio n s , c e rta in  nouns)

« B o k m ålso rd b o k a»  (65000  item s) and « N y n o rsk o rd b o k a»  (90000 item s), b o th  o w n ed  by S ection  
o f  L ex ico g rap h y  a t th e  U n iversity  o f  O slo , d e fin e  the  coverage o f  th e  tw o  lex icons. T hese 
d ic tio n aries  co n ta in  th e  «offic ia l»  lex ico g rap h ic  in v en to ry  o f  N o rw eg ian , as d e fin e d  b y  N o rsk  
S p råk råd  (T h e  N o rw eg ian  L anguage  C o u n cil). In  w h a t fo llow s th e  resu lts  o f  th e  p ro jec t w ill be 
b rie fly  d esc rib ed , and  specia l a tten tio n  is g iv en  to  a rg u m en t s tru c tu re  d esc rip tio n s  and  h ow  
lex ica l d esc rip tio n s  can  b e  converted  in to  lin g u is tic  fo rm alism s.

T h e  p ro jec t « N o rsk  k o m p u tasjo n e lt lek sikon»  (N o rw eg ian  C om puta tional L ex ico n ) is fun d ed  by 
th e  N o rw eg ian  R esea rch  C ouncil (N F R ) an d  T e len o r (T he N atio n a l T elem atic  C o m p an y ).' T he 
p ro jec t p e rio d  is  fro m  Jan u ary  1996 th ro u g h  D ecem b er 1998. T he p artn e rs  are

•  L in g u is tic s  D epartm en t, N T N U , T ro n d h e im
•  « D o k u m en tasjo n sp ro sjek te t»  (a  n a tio n a l d o cu m en ta tio n  p ro jec t w ith in  th e  h u m an ities). 

U n iv e rs ity  o f  O slo
•  C o m p u tin g  C en tre  fo r the  H um an ities , U n iv e rs ity  o f  B ergen
•  T e len o r

' Project assistants: Jardar Eggesbø Abrahamsen (Bokmål and Nynorsk morphology), Bodil Aurstad (Bokmål 
morphology and argument structure), Kristin Hide (Nynorsk morphology), Bente Moxness (Phonology), Eli 
Sætherø (Argument structure).
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Morphology
T h e m o rp h o lo g y  o f  th e  w ritten  standard  B okm ål (g rap h em ic  b ase  form s and  m orpho log ica l 
p arad igm s) w as fin ished  in  D ecem b er 1996. T h e  fo rm at o f  th e  lex icograph ic en tries in  
B o k m ålso rd b o k a  is

N B 0 0 «  B ase  F o rm
N B 0 0 « a  In flec tio n a l parad ig m (s)
NBOOnb V ersio n  n u m b er (in  case o f  h om onom y)
A R T N R  Id en tifica tio n  lab e l (an  in teger)
T R 007  L ex ico g rap h ic  in fo rm atio n  (e tym ology , defin itio n s, ex am p les , etc.)

A n  exam ple  fro m  the B o k m ål sou rce  (irre levan t ty p o g rap h ica l codes inc luded , i.e. $C , $B , @ , 
etc .):

NB001 fremme 
NBOOIa v24,v24a,v25 
NBOOtb 2 
ARTNR 17805 
TR007
..OPP #>$Cll fremme@ v1
..ETY (norr $Bfremja@, av $Bfram@)
..DEF $C1@ hjelpe fram, øke, påskynde, stimulere 
..UTR $Bf- en sak, et formål !@
..UTR SBtiltak som f-r kommunens økonomi !@
..UTR $Bf- salget av, interessen for !@
..DEF adj i pr pt:
..UTR $Bvirke f-nde på@
..FOR stimulerende
..DEF $C2@ legge fram til behandling, ta opp, reise 
..UTR $Bf- et forslag !@
..UTR $Bf- en sak for Stortinget, retten@
..DEF $C3@ sette i verk, gjennomføre

In  th e  m ore  co m p ac t co m p u ta tio n a l lex icon  th e  m o rp h o lo g ica l in fo rm atio n  is described , in  
P ro log , as

bm(fremme,[v24,v24a,v25],17805).

L ex icograph ic  in fo rm atio n  is rem oved , b u t can  b e  o b ta in ed  v ia  th e  num eric  id en tifie r 17805. 
v2 4 ,v2 4 a  an d  v2 5  are m o rp h o lo g ica l in flec tion  codes w h ich  d escrib e  in flection  p a tte rn s  fo r th e  
lex ica l item  fr e m m e  (« p ro p o se» ). A fter ex p an sio n  b y  th e se  co d es, w e g e t th e  fo llow ing  
parad ig m , in  acco rdance w ith  F aarlu n d , L ie  &  V an n eb o  (1996):

nkl_ff(frem,[verb,imperativ,aktiv,hovedverb,17805,fremme]).
nkl_ff(fremma,[adj,mfn,pos,best,pl,17805,fremme]).
nkl_ff(fremma,[adj,mfn,pos,best,sg,17805,fremme]).
nkl_ff(fremma,[adj,mfn,pos,ubest,pl,17805,fremme]).
nkl_ff(fremma,[adj,mfn,pos,ubest,sg,17805,fremme]).
nkl_ff(fremma,[verb,perf_part,indikativ,aktiv,hovedverb, 17805,fremme]).
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nkl_ff(fremma,[verb,perf_part,indikativ,passiv,hovedverb, 17805,fremme]). 
nkl_ff(fremma,[verb,pret,indikativ,aktiv,hovedverb,17805,fremmej). 
nkl_ff(fremme,[verb,infinitiv,indikativ,aktiv,hovedverb,17805,fremme]). 
nkI_ff(fremmede,[adj,mfn,pos,best,pl, 17805,fremme]). 
nkl_ff(fremmede,[adj,mfn,pos,best,sg,17805,fremme]). 
nkl_ff(fremmede,[adj,mfn,pos,ubest,pl, 17805,fremme]). 
nkl_ff(fremmende,[adj,mfn,pos,best,pl,17805,fremme]). 
nkl_ff(fremmende,[adj,mfn,pos,best, sg,17805,fremme]). 
nkl_ff(fremmende,[adj,mfn,pos,ubest,pl, 17805,fremme]). 
nkl_ff(fremmende,[adj,mfn,pos,ubest,sg,17805,fremme]). 
nkl_ff(fremmende,[verb,pres_part,indikativ,aktiv,hovedverb,17805,fremme]). 
nkl_ff(fremmer,[verb,presens,indikativ,aktiv,hovedverb,17805,fremme]). 
nkl_ff(fremmes,[verb,presens,indikativ,passiv,hovedverb,17805,fremme]). 
nkl_ff(fremmet,[adj,mfn,pos,ubest,sg,17805,fremme]). 
nkl_ff(fremmet,[verb,perf_part,indikativ,aktiv,hovedverb, 17805,fremme]). 
nkl_ff(fremmet,[verb,perf_part,indikativ,passiv,hovedverb,17805,fremme]). 
nkl_ff(fremmet,[verb,pret,indikativ,aktiv,hovedverb, 17805,fremme]). 
nkl_ff(fremmete,[adj,mfn,pos,best,pl, 17805,fremme]). 
nkI_ff(fremmete,[adj,mfn,pos,best,sg, 17805,fremme]). 
nkl_ff(fremmete,[adj,mfn,pos,ubest, pi, 17805,fremme]).

(best=definite, ubest=indefinite,mfn=masculine,feminine and neuter, hovedverb= main verb, 
perf_part=past participle, pos=positive, pres=present tense, pret=pase tense, presj3art=present 
participle)

T h is  ex p an sio n  is designed  so th a t it m ee ts  th e  req u irem en ts  o f  a  ta g g e r b e in g  dev elo p ed  at the 
U n iv e rs ity  o f  O slo . T he ex pansion  can  b e  d efin ed  d ifferen tly , fo r  in stan ce  w ith  w ord  class 
in fo rm a tio n  on ly  (the  deta ils  o f  th is  p ro cess  w ill b e  exp lained  below ):

nkl_ff(frem,[verb]).
nkl_ff(fremma,[adj]).
nkl_ff(fremma,[verb]).
nkl_ff(fremme,[verb]).
nkl_ff(fremmede,[adj]).
nkl_ff(fremmende,[adj]).
nkl_ff(fremmende,[verb]).
nkl_ff(fremmer,[verb]).
nkl_ff(fremmes,[verb]).
nkl_ff(fremmet,[adj]).
nkl_ff(fremmet,[verb]).
nkl_ff(fremmete,[adj]).

F u ll fo rm  e x p an s io n  is co n tro lled  b y  th e  in fo rm a tio n  co n n ec ted  to  th e  in flec tio n  codes. C onsider 
th e  co d e  v2 4  (fro m  th e  se t o f  p a rad ig m  co d es  fo r th e  v erb  frem m e):

code(v24,
[inf_v:>0,
imp_v:>[1:0,1:0],
pres_v:>'V',
pret_v:>T,
p_part_.v;>"r,
pr_part_v:>"nd8",
pass_part_v:>''t".

% fremme 
% frem 
% fremmer 
% fremmet 
% fremmet 
% fremmende 
% fremmet

(infintive)
(imperative)
(present)
(past)
(past participle)
(present participle) 
(passive participle form)
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sj3ass_v:>"s ,
pos_ub_sg_v:>T,
pos_b_sg_v;>"de",
pos_pl_v:>"de",
pos_v:>"nde"]).

% fremmes («s-passive»)
% fremmet (adjective,positive,indefinite,singular)
% fremmede (adjective,positive,definite,singular)
% fremmede (adjective,positive,plural)
% fremmende (adjective, positive)

T h e  ex p ressio n  in f_y:> 0  m ean s th a t the in f jy  (the  in fin itiv a l fo rm ) is ach ieved  i f  no th in g  is done 
to  th e  lex ica l s tem . T h e  im p era tiv e  is gen era ted  by  d e le tin g  th e  tw o  rig h tm o st characters  o f  the 
stem , th e  p resen t ten se  req u ire s  th a t the  string  «r» is ad d ed  to  th e  stem , and  so on. T hus, each 
genera ted  fo rm  is tied  to  a  m orp h o sy n tac tic  code  {inf_y, im p  v, ...). T hese codes m u st be  g iven  
an  in te rp re ta tio n  acco rd in g  to  the req u irem en ts  o f  th e  lex ico g rap h er, lingu ist o r system  designer 
w ho  is g o in g  to  u se  th e  lex icon . The sym bol p res_ v  h as  th e  in te rp re ta tio n  verb , p re sen t tense, 
ind icative , ac tive , m a in  verb . In  Prolog:

m_kode(pres_v,[verb,presens,indikativ,aktiv,hovedverb]).

N o te  th a t th e  lis t [verb,presens,indikativ,aktiv,hovedverb] is a su b lis t o f
[verb,presens,indikativ,aktiv,hovedverb,17805,fremme], i.e . th e  m orp h o lo g ica l in fo rm atio n  

asso c ia ted  w ith  the  p resen t fo rm  fr e m m e r  in  th e  ex am p le  above. B y  chang ing  th e  in te rp re ta tio n  
o f  the  code p r e s _ v  n ew  lex ica l descrip tions can  b e  g en era ted , fo r in stan ce  in  acco rdance  w ith  T E I 
o r E A G L E S  spec ifica tions. T h e  sam e is true  o f  all m o rp h o lo g ica l codes in  the  lex icon . T hus, the  
codes is  a  m e th o d  fo r d esc rib in g  the p roperties  o f  m o rp h o lo g ica l d istinc tions in  N o rw eg ian , and  
th e  descrip tio n s can  be  ad ap ted  to  various th eo ries  an d  fo rm alism s, s im ply  by ch an g in g  the  
in te rp re ta tio n  o f  th e  codes. A triv ia l exam ple  is th e  a lte rn a tiv e  w h ere  w ord class in fo rm atio n  is 
th e  on ly  in fo rm atio n , as  in  th e  exam ple above:

m_kode(pres_v,[verbj).

T h e sam e co d in g  sy stem  w ill b e  used  fo r th e  N y n o rsk  m a te ria l, an d  th is  w ork  w ill b e  fin ished  in  
th e  sp ring  o f  1998.^

Phonology
T h e p ro jec t h as  co m p le ted  phon o lo g ica l d esc rip tio n s o f  approx . 65 .000  B okm ål en tries. T he 
d escrip tions are  w ritten  in  S A M P  A . C o n sid er som e ex am p les  (begynne = begin):

f re m m e
b eg y n n e

""frem ®
b@"jyn@

VOl
v 21

17805
49 7 4

O bserve  th a t s tress an d  to n e s  are  m arked: A  sing le  " m e an s  stress w ith  tonem e 1, an d  d o u b le  
signals  s tress  w ith  to n e m e  2.^

 ̂The derivation of «verbal adjectives» is different in the Nynorsk lexicon where a verb licenes an adjective base 
form together with an adjective code. This pair serves as the basis for generating a normal adjective paradigm. The 
description of verbal adjectives in the Bokmål material will be changed to this format when time and resources are 
available, hopefully in the fall 1998.
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T h e p h o n o lo g ica l d escrip tions are  b ased  o n  th e  m o st co m m o n  p ro n u n c ia tio n  patterns in  the  
S o u th  E as te rn  p arts  o f  N o rw ay , w h ere  m o s t N o rw eg ian s live. In  co n tro llin g  th e  phono log ical 
rep resen ta tio n s th e  developers u se  an  au to m atic  speech  g en era tio n  sy stem  d ev e lo p ed  by  T elenor 
R esearch .
A s in  the  m o rp h o lo g y  p h o n o lo g ica l p a rad ig m s w ill be genera ted , u s in g  th e  sam e descrip tion  
fo rm at. T hus, w h en  the  p ro jec t is fin ish ed  p h o n o lo g ica l rep resen ta tio n s w ill b e  av a ilab le  to g e th er 
w ith  m o rp h o lo g ica l form s, b o th  fo r th e  b ase  en tries  in  th e  lex ico n  an d  in  the  expanded  (« fu ll 
fo rm ») lex icon .

P h o n o lo g ica l co d in g  o f  n y n o rsk  en tries  h as  s ta rted  and  w ill b e  f in ish e d  in  1998. G eneration  and 
co n tro l o f  phon o lo g ica l parad ig m s w ill b e  acco m p lish ed  in  1998.

Argument Structure in NorKompLeks
T h ere  is a  w ell-k n o w n  ten sio n  b e tw een  lin g u is tic  so p h is tica tio n  in  lex ical d esc rip tio n s and  the 
tim e  av ailab le  fo r develop ing  a  lex ico n  o f  an  adequate  size. A n  im p o rtan t q u estion  in  
N o rK o m p L e ks  is h o w  to  describe  a rg u m e n t stru c tu re  in  a  lin g u is tic a lly  so u n d  w ay , and  at the 
sam e tim e  be in g  ab le  to  m ake  th ese  d escrip tio n s in  a  fin ite  am o u n t o f  tim e , i.e. 20  m onths w ork  
fo r o n e  person .

It is v e ry  im p o rtan t for th e  reu sab ility  o f  a  lex ico n  th a t th eo re tica l ad ap ta tio n  can  be  ach ieved  
w ith o u t reb u ild in g  the  en tire  lex icon . C onsequen tly , the  lex ico n  sh o u ld  b e  th eo ry  neutral 
(w ith o u t be in g  an ti-theo re tica lly ). T h e  p ro jec t b u ild s  on p rev io u s lex ico n s fo r N orw eg ian : the 
T R O L L  lexicon '' and  N o r L ex  verb  lists  (U n iv ersity  o f  B ergen , 1992 - 1993).

A b so lu te  th eo ry  in dependence  is im p o ssib le  (and  undesirab le). B u t th eo re tic a l « id iosyncrasies»  
and  « h ang-ups»  m u s t be avo ided , fo r in stan ce  lingu istic  th eo ries  w h ich  in s is t th a t reference to 
g ram m atica l fu n c tio n s is irre lev an t in  th e  lex ico n , as  in  G o v ern m en t and  B in d in g  and  M in im alist 
ap p ro ach es, see e.g. C h o m sk y  (1981 , 1986) and  C h o m sk y  (1994). A  c rite rio n  fo r success is th a t 
th e  lex ico n  can  be  used  to  genera te  a rg u m en t d escrip tions in  v ario u s  th eo ries , fo r  instance 
L ex ica l-F u n c tio n a l G ram m ar (see e.g . D a lry m p le , K ap lan , M ax w ell &  Z ae n en  1995), H ead- 
D riv en  P hrase  S tructu re  G ram m ar (see  P o lla rd  and  Sag 1994) an d  G B -ty p e  argum en t 
d esc rip tio n s  (see  th e  references ab o v e), b y  so m e lim ited  adap tations.

T he a rg u m en t struc tu re  fo r a  verb  m u s t co n ta in  in fo rm atio n  ab o u t th e  b a s ic  co n stru c tio n  types  
th a t th e  v erb  can  b e  engaged  in . T h is  in fo rm a tio n  can  be  en co d ed  a t v a rio u s  lev e ls  o f  abstraction , 
an d  lin g u is tic  th eo ries  w ill ty p ica lly  ten d  to  rep resen t th is  in fo rm atio n  in  a  co m p ac t fo rm at w h ich  
can  b e  in te rp re ted  b y  th eo ry  in te rn a l m ech an ism s. A  co m p u ta tio n a l le x ico n  w ith  reusab ility  
am b itio n s  sh o u ld  tak e  th e  o p p o site  ap p ro ach ; D escribe  th e  co n stru c tio n  ty p e s  tran sp aren tly , and  
sh o w  h o w  th ese  co n stru c tio n  ty p es can  b e  in te rp re ted  by lin g u is tic  theo ries .

 ̂ The code VOl is an original morphological code from Bokmålsordboka. This code will be replaced by new 
morphological codes (v24,v24a,v25) and phonological codes (work in progress).

'' See Hellan and Johnsen 1988.
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•  In tran sitiv e  v erb  w ith  ex p le tiv e  su b jec t 
D et reg n er  (It ra ins)

•  In tran sitiv e  v erb  w ith  ex p letive  su b jec t and  req u ired  adverb ia l
D et k va k k  i hen n e  (« It su d d en ly -su rp r ised  her», ‘sh e  w a s  su d d en ly  su rp r ised  by  so m e th in g  )

•  In tran sitiv e  verb  w ith  agen tive  sub jec t 
S tu d en ten e  ten ker  (The s tu d en ts  think)

•  In tran sitiv e  verb  w ith  experiencer su b jec t 
G utten  fr y s e r  (The b o y  is free z in g )

A  co n stru c tio n  ty p e  is charac terised  by  its o b lig a to ry  argum en ts. E ach  construction  ty p e  is g iven  
a  u n iq u e  label. T hus, th e  construction  ty p e  « In tran sitiv e  v erb  w ith  ex p le tiv e  sub ject»  is called  
nu llv  (m ean in g  n u llverd ig  o r «zero  valency»). T he arg u m en ts  o f  a  co n stru c tio n  ty p e  is d escribed  
as a  trip le  w ith  in fo rm atio n  ab o u t syn tactic  function , th e m atic  ro le  an d  categoria l rea lisa tion . T he 
code n u llv  is in te rp re ted  as

arg_code(nullv,[arg1;su;;norole;;np]).

T his s im p ly  m ean s th a t a  v erb  w ith  th is  code  can  tak e  a  su b jec t N P  w ith  no  th em atic  ro le , i.e. an  
ex p letive  sub ject. T h e  co d e  fo r in transitive  verb  w ith  ag en tiv e  su b jec t is

arg_code(intrans1,[arg1;su::ag::np]).

T h at is, a  co n stru c tio n  w ith  a  su b jec t N P  w h ich  h as  th e  th em atic  ro le  agent.

P assiv iza tio n  is a  reg u la r p ro cess  in  m o st languages, b u t ce rta in  v erbs can  n o t en te r th e  passive  
construc tion . A  w ell-k n o w n  exam ple  in  th e  sy n tac tic  lite ra tu re  is so -ca lled  erg a tiv e  verbs, like 
arrive . In  N o rK o m p L ek s  p assiv iza tio n  p o ssib ilitie s  a re  tied  to  co n stru c tio n  types. T here fo re , 
in tran sitiv e  verb s  o f  th e  «arrive» -type  h as  the  label in tra n s2  w h ich  is  co m p o sed  as

arg_code(intrans2,[arg1:su;:th::np,-passiv]).

T h at is, a  verb  w ith  a  th em atic  sub ject. T he tag  « —passiv »  signals th a t th is  co n stru c tio n  ty p e  
can ’t  u n d erg o  a  lex ica l p assiv iza tio n  p rocess, w h ereas  th e  ty p e  in tra n s l  does n o t h av e  th is  
restric tion . T h e  tag  « —passiv e»  is in  a  sen se  red u n d an t, g iv en  th a t it is em p irica lly  tru e  th a t verbs 
w h ich  ta k e  a  th em atic  su b jec t canno t b e  p assiv ized , b u t th is  tag  m ak es th e  codes m o re  ex p lic it 
and  th u s  red u ces th e  r isk  o f  w rong  code  assignm en ts.

T he p a ss iv iz a tio n  p ro ced u re  can  be  d efin ed  as

I f  a  verb  h a s the code in tra n s l, it a lso  h a s the p o s s ib le  rea lisa tio n  [a rg l:su ::n o ro le ::n p ]  w hen  it 
a p p ea rs  w ith  p a s s iv e  m orpho logy.
C o n sid er tw o  co d es fo r  tran s itiv e  constructions;

Consider some intransitive construction types with examples;
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•  atg_code(trans1,[arg1:su::ag:;np,arg2;obj::th::np]).
Example: dekomponere [decom pose)

•  arg_code(trans2,[arg1:su::ag::np,arg2:obj::th::s1]).
Example: dokumentere [to document, with clausal complement)

N o te  th a t each  argum en t in  the  co n stru c tio n  is rep resen ted  as a  tr ip le , b u t th e  a rg u m en t structure 
is  co n ce iv ed  as a  lis t  o f  su ch  triples.*

C o n tro l v e rb s  requ ire  th a t th e  n u m b e r o f  a rgum ents is spec ified  to g e th e r  w ith  th e  con tro ller o f  
th e  in fin itiv a l subject. T h is  is d o n e  as fo llo w s in  N orK om pL eks;

•  arg_code(trans3,[arg1:su::ag::np,arg2:obj;:th;;inf, arg2:su=arg1:su]).
Example: prøve (try)

T h e  ex p ress io n  a rg 2 :su = a rg l:su  says th a t th e  sub ject o f  the  second  a rg u m en t is  iden tica l to  the  
su b jec t o f  th e  firs t a rgum ent, i.e. su b jec t contro l.

L e t u s  n o w  tu rn  to  so m e exam ples from  th e  a rgum en t struc tu re  d esc rip tio n s :

w (dages,9088,[nullv]). (dawning, «The day is dawning»)
w (dampe,9220,[transl,intrans2]}. (steam) 
w (dandere,9237,[transl]). (shape, arrange)
w(dangle,9242,[intrans2,transl]) . (dangle, swing) 
w(danse,9265,[intransl,transl]). (dance)
w (danske,9279,[intransl]). (speak Danish affectedly)
w(dirre,9285,[intrans2]). (quiver, vibrate)

N o te  th a t a  v erb  can  en ter in to  a  se t o f  co n stru c tio n  types, as the  v e rb  d a n se  (dance) w h ich  can  be 
u sed  tran sitiv e ly  o r as a  s tan d ard  in tran s itiv e  verb .

Interpretation of Argument Structures in Grammatical Frameworks
T h e  a rg u m en t s tm c tu re  in fo rm atio n  in  N o rK o m p L eks  sa tisfies th e  b a s ic  req u irem en ts  o f  cu rren t 
g en e ra tiv e  theo ries. « C lassica l»  L F G , i.e . th e  1982 version , needs in fo rm a tio n  ab o u t syn tactic  
fu n c tio n  in  o rd er to  spec ify  th e  a rg u m e n t s tructu re  p o rtio n  o f  th e  lex ica l descrip tions. M ore 
rece n t v e rs io n s  o f  L F G  h as  a rg u m e n t lin k in g  in fo rm ation  w h ere  sy n tac tic  fu n c tio n s and  th em atic  
ro le s  a re  connected . N o rK o m p L ek s  seem s to  h av e  the  req u ired  in fo rm a tio n  fo r b o th  versions o f  
L F G . A  p re lim in ary  v ers io n  o f  a  co m p ile r  w h ich  tran sla tes  a rg u m en t d escrip tions in 
N o rK o m p L eks  in to  L F G -8 2  d esc rip tio n s  h as  b een  developed . T h e  P ro lo g  session  below  
illu s tra te s  th e  id ea  o f  tran s la tin g  N o rK o m p L e ks  descrip tio n s o f  v e rb s  in to  L F G -8 2  fo rm at (the 
in fo rm a tio n  is g iv en  in  P ro lo g  syn tax ). T h e  p ro g ram  co nsu lts  the  lex ica l d esc rip tio n s o f  a  w ord 
fo rm  (e .g . ta b le ) ,  tran sla tes  th e  co d e(s) in to  L F G -82  fo rm at, an d  re tu rn s  th e  transla tion . T he 
u su a l L F G  n o ta tio n  is a lso  g iven .

’ Such a list is of special interest for subcategorization in HPSG.
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27 ?- translate_word(bable,Trans,Ifg82). ta b le  = babble  
Trans = [[up pred = bable(up subj)]]

LFG notation: ( t  PRED) = 'bable<(t SUBJ)>’

28 ?- translate_word(baktale,Trans,lfg82). baktale  = slander, speak ill o f  
Trans = [[up pred = baktale(up subj, up obj)]]

LFG notation: ( t  PRED) = 'baktale<(t SUBJ), ( t  OBJ)>’

29 ?- translate_word(boble,Trans,lfg82). boble = bubble  
Trans = [[up pred = boble(up sub])], [up pred = bobIe(up sub])]]

LFG notation: ( t  PRED) = 'boble<(t SUBJ)>’

30 ?- translate_word(beta,Trans,lfg82). beta = impress, fascinate 
Trans = [[up pred = beta(up subj, up obj)]]

LFG notation: ( t  PRED) = 'beta<(T SUBJ), ( t  OBJ)>’

31 ?-translate_word(begynne,Trans,lfg82). begynne = begin
Trans = [[up pred = begynne(up subj)], [up pred = begynne(up subj, up obj)], 
[up pred = begynne(up subj, up vcomp), up subj = (up vcomp, subj)]]

LFG notation: [ jT  PRED) = ‘begynne<(t SUBJ)>’^

j i t  PRED) = ■begynne<(t SUBJ), ( t  OBJ)>^

[( t  PRED) = 'begynne<(t SUBJ), ( t  VCOMP)>’
( t  SUBJ) = ( t  VCOMP SUBJ)

T h e la st v e rs io n  o f  th e  v erb  begynne  (beg in ) h as  a  con tro l equ atio n  w h ich  sta tes  th a t th e  m atrix  
su b jec t is th e  sam e as th e  sub ject o f  th e  vcom p. O bserve  th a t tran s la tio n  29  in  th e  P ro lo g  session  
g ives tw o  id en tica l a rg u m en t s truc tu res, w h ich  m eans th a t the lex ico n  m akes a  d is tin c tio n  th a t 
th is  L F G  co m p ile r d o esn ’t.

L ex ica l d esc rip tio n s in  H P S G  n eed  in fo rm a tio n  ab o u t catego ria l rea lisa tio n  an d  o rd erin g  am ong  
th e  a rg u m en ts . T h e  re lev an t o rdering  is im p lic itly  en co d ed  (a rg l is th e  sub ject, a rg 2  is the  ob ject, 
etc.). T h e  sem an tics  o f  lex ical item s H P S G  is  n o t p ro v id ed  by  N o rK o m p L eks, s im p ly  because 
th is  sem an tic  in fo rm atio n  is m ore  o r le ss in te rn a l to  H PSG .

G o v ern m en t and  B in d in g  approaches to  sy n tax  is n o t w idesp read  in  co m p u ta tio n a l lingu istics, 
b u t G B  g ram m ars (and  M in im alist ap p ro ach es) are  p o p u la r am ong  syn tac tic ian s . B ecause  the 
N o rK o m p L eks  lex ico n  is m ean t to  b e  usefu l a lso  fo r syn tactic ians w ho  are n o t N L P  p ractitioners, 
G B  tran s la tio n s  o f  lex ica l descrip tio n s h as  so m e in terest. L ex ical d esc rip tio n s in  G B requ ire  
in fo rm a tio n  ab o u t th em atic  ro les, ca teg o ria l in fo rm a tio n  and  w h eth er an  a rg u m en t is «ex ternal»
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o r « in ternal» . T he fo rm er tw o  ty p e s  o f  in fo rm atio n  is en co d ed  d irec tly , b u t th e  «external»  /  
« in ternal»  d icho tom y  is p resen t ind irec tly . A g en tiv e  su b jec ts  a re  «ex tern a l» , b u t th em atic  
su b jec ts  are  « in ternal» . T hus, th e  co d e  in tra n s l  has one ex te rn a l a rg u m en t in  G B  term s, and  
in tra n s2  has one in ternal a rg u m en t. S o m e ex am p les  o f  th e  tran s la tio n  p rog ram ;

22 ?- translate_word(bable,Trans,gb).
Trans = [bable lex_gb verb args [ag : np - 'E']]

T h e  expression  bable lex_gb  verb  a rg s  [ a g  : np  - 'E '] m ean s th a t bab le  is a  verb  w ith  one 
ex ternal agen t a rg u m en t w h ich  is  rea lized  as N P.

23 ?- translate_word(baktaie,Trans,gb).
Trans = [baktale lex_gb verb args [ag ; np 'E', th ; np]]

H ere  th e  verb  bak ta le  h as  tw o  arg u m en ts , an  ex ternal ag en t N P and  an  in ternal them atic  N P.

24 ?- translate_word(boble,Trans,gb).
Trans = [boble iex_gb verb args [], boble lex_gb verb args [th : np]]

T h e em p ty  list s igna ls  a  v e rb  w ith  no  th e ta -m ark ed  a rg u m en ts  (th e  firs t v e rs io n  o f  boble). T h e  
seco n d  v ers io n  o f  the verb h as  one  a rg u m en t w h ich  is in te rn a l, w h ich  is the  th eo re tical 
d esc rip tio n  o f  an  erg a tiv e  verb .

T h e  verb  beta  has a  th em atic  ex tern a l a rg u m en t an d  an  in te rn a l a rg u m en t w ith  the ro le  
experiencer:

25 ?- translate_word(beta,Trans,gb).
Trans = [beta Iex_gb verb args [th : np - 'E', exp: np]]

T h e ac tu a l tran sla tio n  fro m  N o rK o m p L ek s  d escrip tio n s to  G B  d esc rip tio n s  is go v ern ed  b y  P ro log  
p red ica tes  like

arg_translation(gb,[arg1 : su :: ag :: np], [ag : np - 'E']). 

and

arg_translation(gb,[arg1 : su R O L E n p ,  -- passiv], [ROLE : np]).

T h e  th ird  argum en ts, i.e. [ag : n p  - 'E '] an d  [R O L E  : np] are  G B -tran s la tio n s  o f  N o rK o m p L ek s 
codes. R eca ll th a t [a rg l : su  :: ag  :: np] is th e  in te rp re ta tio n  o f  th e  code  in tr a n s l,  and  the  verb  
bab le  h as  th is  code. R O L E  is  a  P ro lo g  v a riab le  w h ich  has  th e  e ffec t o f  t r a n s f e r r in g  th e  
N o rK o m p L ek s  th e ta  ro le  on to  th e  G B  descrip tion . L F G  tran s la tio n s  is acco m p lish ed  by  the  sam e 
m e th o d , b u t w ith  o th e r in te rp re ta tio n s, o f  course:

arg_translation(!fg,[arg1:su::_ARG1ROLE::np], up pred = [up sub]]).

N o te  th a t th e  th em atic  ro le  is o f  n o  in te re s t here , and  it is m ad e  in v isib le  by  th e  anonym ous 
P ro lo g  v ariab le  _ A R G 1 R 0 L E .

42 NOD ALIDA, Copenhagen, January 1998



Argument Information and Morphological Information
T h e  v erb

w (d e b u te re ,9 4 3 4 ,[ in tr a n s l] ) .  (m a k e  o n e ’s d e b u t)

h as  an  id en tifie r 9434  w h ich  is a  « p o in ter»  into th e  stem  lex icon . T h e  s tem  lex icon  has 
in fo rm a tio n  ab o u t m orp h o lo g ica l p ro p erties  (co n ju g a tio n  c lasses an d  sp e lling ). G enerating  full 
fo rm s w ith  m orphosyn tac tic  (see th e  m o rp h o lo g ica l section  above) and  a rg u m en t structure 
in fo rm a tio n  is a  ra th e r triv ia l m atte r, b u t th e  de ta ils  are  o f  cou rse  d ep en d en t u p o n  theo re tical and 
fo rm al considera tions.

Conclusions
T h e b as ic  in g red ien ts  o f  th e  m o rp h o lo g ica l, phono lo g ica l and  sy n tac tic -sem an tic  p roperties  o f  
th e  N o rK o m p L e ks  lex icon  h as  been  described . M o st o f  the  w ork  is fin ished . T oday  the  lex icon  is 
u sed  a t  th e  U n iv ersity  o f  O slo  in  a  m le -b ased  P O S -tagger, and  it w ill b e  u sed  in  th e  N orw eg ian  
p a r t o f  th e  ongo ing  E U -pro jec t S C A R R IE . T E l in te rp re ta tions o f  th e  m o rp h o lo g ica l and 
sy n tac tic -sem an tic  in fo rm ation  w ill be  m ad e  la te r th is  year.
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