
A statistical and structural approach to extracting 
collocations likely to be of relevance in relation to an LSP

sub"domain text

Bjarne Blom
D ep artm en t o f  L ex ico g rap h y  and  C o m p u ta tio n a l L ingu istics  

T he A arh u s B u sin ess  S choo l 
b b @ ln g .h h a .d k

1. Background.
T his  article* ske tches a  m e th o d  by  m eans o f  w h ich  lik e ly  tex t-re lev an t co lloca tional w o rd  strings 
m ay  b e  ex trac ted  fro m  su b -d o m ain  L S P -tex ts. B ecau se  o f  the rep e titiv e  n a tu re  o f  co llo ca tio n s, a  
s ta tis tica l and  s tru c tu ra l ap p ro ach  is suggested . T h e  go al o f  th is  p ro jec t is tw o-fo ld : (a )  to  exp lo re  
th e  d eg ree  to  w h ich  co m p u ta tio n a l m e th o d s a re  su itab le  fo r ex trac tin g  co llocations; (b )  to 
ex p lo re  th e  d eg ree  to  w h ich  it is p o ssib le  to  ex trac t in fo rm atio n  p articu la r  to th e  overall to p ic  o r 
d o m ain  o f  a  L S P  tex t, i.e. te rm in o lo g y , b y  m ean s o f  k n o w led g e-p o o r techn iques. A s th is s tudy  
h as  ru n  o n  a  tim e-lim ited  b asis , m o st im portance  h as  b een  p laced  o n  (a).

2. What is understood by **coIIocation”,
A  "co llo ca tio n ” is o ften  d efin ed  as e ither "an arb itra ry  an d  recu rren t w ord  com bination" (B en so n
1990) o r  " the co o ccu rren ce  o f  tw o  o r m o re  w o rd s w ith in  a  sh o rt space o f  each  other" (S in c la ir
1991) . H ow ever, su ch  d efin itio n s  ten d  to  leav e  tw o  im p o rtan t questio n s o u t o f  co n sid era tio n , cf. 
th e  tw o  fo llo w in g  ex am p les:

(a )  ... sh o u ld n 't h av e  do n e  that. This  p ro m p ted ........
(b )  ......... seem s u n lik e ly  th a t th is  sh o u ld  b e  th e  case

T h e  tw o  d e fin itio n s ab o v e , w h ich  are  in  e ffec t fa irly  rep resen ta tiv e  o f  th e  m a jo r p a r t o f  
d e fin itio n s o ffered , do  n o t tak e  tw o  p o in ts  in to  co n sid era tio n s, n am ely  the d is tin c tio n  b e tw een  
lex ica l co llo ca tio n s  lik e  p r im e  m in is te r  an d  sy n tac tic  co llo ca tio n s lik e  th a t th is  - o r  th e  issue 
w h e th e r w o rd s  sh o u ld  b e  a llo w ed  to  c ro ss  sen ten ce  b o u n d arie s. R e ly in g  o n  e ith e r o f  th e  above 
d efin itio n s w o u ld  re su lt in  m ass iv e  overg en era tio n , so  co n seq u en tly  w e  w ill d e fin e  th e  co n cep t 
o f  "co llocation" a s  to  b e tte r  su it a  q u an tita tiv e  approach :

A  co llo ca tio n  is  a  w o rd  string  co n sis tin g  o f  a  m in im u m  o f  tw o  w o rd s’ w ith  th e  fo llo w in g  
charac teristics:

*This is a brief description o f the method designed and the findings made in connection with the research project 
UDOG (Udforskelse af Dansk Ordforråd og Grammatik - Exploration of Danish Vocabulary and Grammar) under 
fhe auspices of The Danish Research Council for the Humanities. A broader outline is given in Danish in Blom 
1997 and (1998 - forthcoming).

'For the purposes of this study, we will impose the restriction on the minimum word string length that it must 
contain at least one content word, cf. section six.
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(1 ) the  en tire  w ord  s trin g  is  o ccu rin g  w ith in  a  g iven  tex tua l seg m en t a.

(2 ) th e  least frequen t w o rd (s) in  th e  w o rd  string  occur(s) a t le a s t h  tim es  in  th e  
corpus,

(3) all w ords in  the w o rd  s trin g  o ccu r w ith  a  span  o f  c  w o rd s to  its  neighboixr 
co llocate

(4 ) all w ords in  the  w o rd  s trin g  o ccu r in  d  p articu la r sequences

T h is  d e f in itio n  is ra th e r a  set o f  p a ram ete rs  to  b e  ad ju sted  acco rd ing  to  th e  p a rticu la r  scien tific  
c o n tex t in  w h ich  th ey  are to  b e  u tilised , th u s  (1) re fers  to  w h e th er a  w o rd  s trin g  is considered  to  
b e  a  p h ra se , a  syntagm a, an  en tire  sen tence , o r ev en  p erm itted  to  cross sen ten ces boundaries; (2) 
re fe rs  to  a  lo w er th resh o ld  value  d ec id ed  o n  fo r  a  g iv en  p u rp o se  in  o rd e r to  f ilte r o f f  in frequen t 
o ccu rren ces  ; (3) refers to  th e  issue w h e th e r in te rru p ted  structu res sh o u ld  b e  tak en  in to  account; 
(4 ) re fe rs  to  th e  question  w h eth er in v e rted  s tru c tu res  shou ld  be  taken  in to  acco u n t. In  th is  artic le  
w e  le t a  be  sen tence level, i.e . w e accep t a  c lausual s tructu re  as a  co llo ca tio n  ra ther than  
im p o sin g  so m e arb itrary  value  as a  m a x im u m  w ord  string  length ; w e  le t h  b e  four, i.e. a  w ord 
o ccu rrin g  th ree  tim es or less is n o t co n sid ered  to  b e  sign ifican t; w e le t c b e  zero , i.e. w e do no t 
in c lu d e  in te rru p ted  structures, as  su ch  s tru c tu res  req u ire  qu ite  an  ex ten siv e  s ta tis tica l setup ( c f  
Ik eh ara , S h ira i &  U chino  1996), and  su ch  s tru c tu res  are  o u ts id e  th e  sco p e  o f  th is  study; w e le t d  
b e  le ft-to -rig h t, in  the  sense th a t w e do n o t lem m atize  b ig ram  stru c tu res, i.e, a fg ift beta les  =  
b e ta le s  a fg ift  in  o rder to  secu re  th e  in c lu s io n  o f  underrep resen ted  item s. H ow ever, in  case 
in v e rted  s truc tu res  are  s ign ifican tly  rep resen ted  in  the  co rpus, they  w ill b e  in c lu d ed  as valid  
co llo ca tio n s.

3. Finding likely relevant words (unigram level).
T h e  ap p ro ac h  is founded  on  th e  assu m p tio n  th a t a  w ord  h as  b o th  s ta tis tica l an d  g ram m atical 
p ro p e rtie s  w h ich  m ay  serve as a  c lue  to  its  te rm in o lo g ica ln ess, a t least th is  is  b e lieved  to  b e  th e  
case  fo r v e ry  hard-core  L S P  tex ts . A s an  ex am p le  o f  such  a  tex t, th e  D an ish  V A T  ac t has been  
ch o sen . T h e  leg isla tive  genre  has  b een  ca re fu lly  selected , as leg is la tiv e  te rm in o lo g y  tends to  b e  
u n am b ig u o u s  in  the  sense th a t o n e  p a rticu la r  co n cep t is u sually  b ack ed  b y  o n e  particu lar 
o rth o g rap h y . A s opposed  to  L G P , th e  u se  o f  synonym y, paraphrases  an d  o th e r  s ty lis tic  w ays o f  
rep resen tin g  a  concep t o rth o g rap h ica lly  is  m in im ised  in  o rd er to  av o id  in te rp re ta tiv e  scope on  the  
leg a l c ircu m stan ces re la ting  to  a  g iv en  concep t. A s a  bonus, w e  m ay  ex p ec t p o ly sem y  n o t to  
co n s titu te  a  serious p rob lem  fo r th is  k in d  o f  study ,

Z ip f  (1 9 4 9 ) suggested  th a t th e re  seem s to  ex ist an  inv erse ly  p ro p o rtio n a l in terdependence 
b e tw ee n  frequency  and  ran k  in  a  tex t, in  th a t a  v e ry  lim ited  n u m b er o f  w o rd s o ccu r w ith  v ery  
h ig h  freq u en cies , w hereas a  v e ry  la rg e  n u m b er o f  w ords o ccu r w ith  v ery  lo w  frequencies, 
D am era u  (1965), D enn is (1967) a n d  S to n e  &  R u b in o ff  (1968) d isco v ered  a  lin k  be tw een  
freq u en cy , ty p ica lity  - and  w o rd  c lass, so  th a t so -called  fu n c tio n  w o rd s (w h ich  ten d  to  accoun t 
fo r  q u ite  a  considerab le  p a rt o f  w o rd s  fo u n d  a t th e  h igh -frequency  en d  o f  th e  Z ip fian  d istribu tion) 
a n d  c o n ten t w o rd s have  d iffe ren t s ta tis tic a l b eh av io u r in  tex ts , as th e  fo rm er categ o ry  fo llow s a  
p o is so n  d is trib u tio n  closely , w h ereas  th e  la tte r  does no t. T hese  w o rk s  p ro v id e  theore tical 
fo u n d a tio n  fo r th e  in tu ition  th a t a  w o rd  lik e  "that" has a  g rea ter in te rtex tu a l d isp ers io n  th an  a  
w o rd  lik e  " therm odynam ics". B o o k s te in  &  S w an so n  (1974) (1975) and  H a rte r  (1975) sharpened
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th is  p o in t by  o fferin g  an  ex p lan atio n  w h y  certa in  co n ten t w ords (lik e  e.g . red, say, m a n )  have  
g rea te r in te rtex tu a l d isp e rs io n  th a n  o ther co n ten t w o rd s (lik e  e.g . en terprise , sub-clause, taxab le). 
T h e ir c la im  w as th a t w o rd s w h ich  sh o w  a  ran d o m  d is trib u tio n  in  a  p o isso n  p ro cess  are  lik e ly  n o t 
to  co n ta in  in fo rm a tio n  ab o u t th e  te x t in  w h ich  th ey  occu r, w h ereas  w ords vd iich  do  n o t fo llo w  a  
p o isso n  d is tr ib u tio n  ten d  to  co n ta in  in fo rm atio n  a b o u t th e  te x t in  w h ic h  they  occur.

F o r  th is  s tu d y , w e w ill re ly  o n  th e  very  sim p le  assu m p tio n  th a t g iv e n  th e  fact th a t w e  are d ea lin g  
w ith  a  v e ry  sp ec ia lised  su b -d o m ain  L S P  tex t, i.e. a  leg is la tiv e  g en re  tex t w ith in  th e  d o m a in  o f  
tax a tio n , tex t-re lev an t w o rd s  are  like ly  to  be  fo u n d  am o n g  h ig h -freq u en cy  co n ten t w o rd s. F o r 
th is  en d , th ree  step s  h av e  b een  necessary : (1 ) th e  te x t h a s  b een  tag g ed  fo r w o rd  c lass, (2) w o rd s 
sh arin g  an  id en tica l s tem  hav e  b een  lem m atised  to  av o id  in sig n ifican ce  aris in g  from  the  
u n d errep resen ta tio n  o f  a  g iv en  in flected  fo rm , and  (3 ) a  v e ry  s im p le  and  lim ited  stop  list h as  been  
ap p lied  to  f ilte r  o f f  sp a tio -tem p o ra l item s (eg. n am es o f  v a rio u s  E U  coim tries o r w o rd s re ferrin g  
to  a  dead lin e  by  w h ich  a  g iven  ta sk  is to  b e  carried  ou t), w h ich  te n d  to  be  rep resen ted  w ith  som e 
frequency  o w in g  to  th e  n a tu re  o f  the tex t, h o w ev er is  lik e ly  to  b e  irre levan t fo r the  p a rticu la r  
leg a l d o m ain  in  questio n . In  o rd er to  d e te rm in e  a  su itab le  th resh o ld  va lu e  fo r filte rin g  o f f  w ords 
w ith  n o  o r yery  little  re lev an ce , a  n um ber o f  su b -sec tio n s o f  th e  V A T  ac t h av e  b een  ran d o m ly  
p ick ed  in  o rd e r to  co m p are  th e  frequency  o f  occu rren ce  o f  w ords in  th e  sub -sec tion  w ith  th e ir  
freq u en cy  o f  occu rren ce  in  th e  en tire  tex t. T h is  w as d o n e  in  o rder to  find a  su itab le  c u t-o ff  p o in t 
b e lo w  w h ich  w o rd s are  lik e ly  n o t to  be  o f  re lev an ce  to  th e  te x t (fo r an  exam ple  o f  th is, see B lo m  
1997), an d  th e re  seem ed  to  b e  a  case  fo r o m itting  item s b e lo w  th e  freq u en cy  o f  four.

4. Finding words with collocational potential (unigram level).
T h e  o u tp u t co n sis ts  o f  a  lis t o f  un ig ram s ren d ered  te x t- re le v a n f  b y  th e  m ethod . W h at w e n eed  to  
fin d  o u t n o w  is w h ich  o f  th e se  un ig ram s ten d  to  o ccu r as e ith e r s in g le  w o rd s o r  as p a rt o f  a  m u lti­
w o rd  u n it.
T h ere  a re  ex istin g  s ta tis tica l m ethods fo r te s tin g  th e  "bondness" o f  w o rd  p a irs , th e  m o st 
p ro m in en t o n e  b e in g  m u tu a l in fo rm ation , cf. C h u rch  &  H anks (1990). M utual in fo rm atio n  is  a  
w id e ly  u sed  freq u en cy -b ased  fo rm alism  th a t ca lcu la tes  th e  p ro b ab ility  w h e th e r a  w o rd  p a ir  
occu rs to g e th e r  o r separa te ly  in  a  text. H ow ever, th is  ap p ro ach  is n o t adequate  fo r th is  s tu d y , as 
w e  p la c e  o u r fo cu s o n  co n ten t w ords. In  m u tu a l in fo rm a tio n  sta tis tic s , b o th  w o rd s o f  a  b ig ram  
rece iv e  eq u al w e ig h t irresp ec tiv e  o f  g ram m atica l s ta tu s. T h is  w o u ld  m ean  th a t fu n c tio n  w ords 
m ig h t ex e rc ise  u n d u e  in flu en ce  o v er th e  o vera ll M l-v a lu e  an d  th u s b ias  the  m easure . T h is  is no  
u n reaso n ab le  assu m p tio n , i f  w e co nsider th e  fac t th a t th e  m o st freq u en t w o rd s in  a  Z ip fian  
d is trib u tio n  te n d  to  b e  fu n c tio n  w ords. In  th is  s tu d y , w e  restric t o u r  scope to  k eep in g  co n ten t 
w o rd s a s  "nodes" an d  th e n  ex am in e  th e  w ay  th e y  co m b in e  w ith  th e ir  e ith er le ft o r  rig h t ad jacen t 
"co llocates" .

W e  vrill u se  th e  h eu ris tic s  th a t a  co n ten t w o rd 's  ab ility  to  en te r  in to  a  "bond" w ith  an o th e r w o rd  
d ep en d s o n  its  co n tex tu a l d is tribu tion , i.e, its  n u m b e r o f  ad jacen t e ith e r le ft o r  r ig h t w o rd s in  a  
tex t. T h e  few er su ch  ad jacen t w ords, th e  m o re  a  w o rd 's  u n ig ram  frequency  w ill b e  d is trib u ted  
rq)on p a r tic u la r  co llo ca tes . In  case  a  co n ten t w o rd  h as  a  la rg e  n u m b er o f  co llocates, its  u n ig ram

 ̂Future versions o f the method will try to incorporate more sophisticated heuristics such as the way a given 
content word is distributed over the entire number of sentences, or the number of content words used to describe a 
given content word in the entire text.
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fi^ q u en cy  w ill b e  w atered  out. C o n sid er a  co n ten t w o rd  w h ich  occu rs fo u rtee n  tim es  in  a  tex t and  
h a s  a n  eq u a l n u m b er o f  co llocates, th e n  each  b ig ram  gets a  frequency  o f  one. O n  th e  basis o f  
th e se  s ta tis tic s , w e can  safely  assu m e th a t th is  co n ten t Word d efin ite ly  co n stitu te s  a  sing le w ord  
u n i t  I t  o n  th e  o th e r hand , a  co n ten t w o rd  o ccu rring  fo u rteen  tim es is  rep resen ted  tw o  tim es w ith  
o n e  p a rtic u la r  ad jacen t w ord  an d  tw elv e  tim es  w ith  an o th er p a rticu la r ad jacen t w ord , w e can  
d ed u c t th a t th is  co n ten t w ord  is  p red o m in an tly  p a rt o f  a  m u lti-w ord  u n it. F o r  th e  p u rp o ses  o f  th is  
h eu ris tic s , w e  ap p ly  th e  fo llow ing  fo rm u la  in  w h ich  u  is th e  u n ig ram  freq u en cy  o f  th e  con ten t 
w o rd  a n d  c  is  th e  n u m b er o f  co lloca tes o f  the  co n ten t w ord:

5. Finding word-pairs with collocational strength (bigram level).
O u r p re se n t o u tp u t consists  o f  th e  u n ig ram  lis t from  th e  p rev io u s step  ex c lu siv e  o f  w ords w h ich  
th e  m e th o d  d o es  n o t ren d er p o ten tia l m u lti-w o rd  item s. W e w ill n o w  ex p lo re  th e  ab o v e  idea a  b it 
fu rther, as  w e  w ill focus on  the  s tren g th  o f  an y  g iven  b ig ram  in  w h ich  a  p a rticu la r  con ten t w o rd  
o ccu rs  in  o rd e r to  fin d  the  s treng th  o f  th e  b o n d  o f  th e  w ord-pair. T he b o n d  s tren g th  depends on  
th e  n u m b e r o f  tim es  a  w ord  occu rs in  a  g iv en  b ig ram  com pared  to  h o w  o ften  th e  w o rd  occurs as 
a  u n ig ram . O u r assum ption  is th a t co n ten t w o rd  n  exercises go o d  "a ttrac tiv e  pow er"  o n  w o rd  x  i f  
th e  b ig ram  freq u en cy  O^/tx) accoun ts fo r a  m a jo r p a rt o f  the  u n ig ram  freq u en cy  o f  con ten t w ord  
n  (fqn)- W e w ill try  to  m ake th is  s ta tis tica l p a ram ete r d ifferen tia te  b e tw een  w o rd s w ith  the sam e 
u n ig ram /b ig ram -ra tio , bu t w ith  d iffe ren t frequencies, eg. th e  instance w h ere  tw o  w o rd s w ith  ten 
co llo ca te s  each  o ccu r w ith  a  u n ig ram  freq u en cy  o f  te n  and  a  h undred , resp ec tiv e ly . W e w ill use 
th is  fo rm u la , in  w h ich  u  is th e  u n ig ram  frequency  and  b  is th e  b ig ram  freq u en cy , to  d iscrim inate  
b e tw een  su p e rio r and  less sup erio r co llo ca tio n al strength:

6. Expanding the bigrams (sentence level).
T h e  ouq)Ut fro m  th e  last tw o  step s  co n sis ts  o f  a  lis t o f  b ig ram s w h ich  are , o n  th e  basis  o f  the  
s ta tis tic s  ap p lied , considered  to  b e  o f  a  m u lti-w o rd  na tu re  ra th e r th an  a  s in g le -w o rd  nature. N o w  
w e  w ill ex p an d  each  b ig ram  to  find  each  p o ssib le  w o rd  string  in  w h ich  th e  b ig ram  occurs. In  
s te ad  o f  m ere ly  ex trac ting  th e  lo n g est p o ssib le  b ig ram  like fo r in stan ce  S m ad ja  (1993), w e w ill 
p e rm it a ll syn tac tica lly  w ell-fo rm ed  w o rd  strin g s in  w h ich  a  cand idate  b ig ram  occurs. T o th is  end  
a  co n tex tu a l a rray  is app lied , in  w h ich  a  g iv en  b ig ram  is sho w n  in  a ll its  con tex ts , so th a t the  
h o rizo n ta l ax is  accoun ts fo r sy n tag m atic  v a lu es, w h ile  the  vertica l ax is  acco u n ts  fo r  p arad igm atic  
v a lu es. T h e  fo llo w in g  ru les  ap p ly  to  th e  ex p an sio n  o f  o rth o g rap h ic  w o rd  s trings: (1) O nly  w o rd  
s trin g s  (n o n -ex p an d ed  as w ell as ex p an d ed  b ig ram s) occu rring  a t  least th ree  tim es  are  accepted ; 

(2 ) A  b ig ram  m ay  b e  expanded  b y  ± o n e  p o s i t i o n  o n ly  i f  t h e  s a m e  w o r d  o c c u r s  a t  t h e  s a m e  
sy n tag m atic  p o s itio n  in  th e  co n tex tu a l a rray ; (3) A  b ig ram  is le ft o u t o f  co n sid e ra tio n  in  case  a  
lo n g e r w o rd  s tring  occu rs w ith  a t le a s t th e  b ig ram  frequency  m inus o n e  occu rrence . T his is to  
a v o id  sy n tac tica lly  incom ple te  s tru c tu res, th e  freq u en t occu rrence  o f  w h ich  can  b e  ascribed  to  
sy n tac tic  reaso n s  on ly . T he lo n g er w o rd  s trin g  w h ich  the sam e o r n early  th e  sam e frequency  as 
th e  b ig ram  is  likely  to  be  th e  v a lid  one. A n  eas ie r so lu tio n  w o u ld  b e  to  fav o u r ce rta in  syn tactic  
s tru c tu re s , ty p ica lly  n o u n  sy n tag m as o r  p red ica tiv e -lik e  structu res like S m ad ja  (19 9 3 ), o r to  lim it 
th e  s tu d y  to  b ig ram s co n ta in ing  on ly  co n ten t w ords, h o w ev er th is  w o u ld  id io sy n c ra tica lly  fav o u r 
b e ta le  q fg ift  {C -C }to  b e ta lin g  a f  a fg ift  {C -F-C }.

In  a  Z ip fian  d is trib u tio n  o f  w o rd s, th e  h ig h -freq u en cy  en d  is do m in ated  b y  g ram m atica l w ords
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lik e  p rep o sitio n s , co n ju n c tio n s  and  th e  like, w h ich  is  w h y  a  g rea t am o u n t o f  sy n tac tic  
co llo ca tio n s is to  b e  ex p ec ted  in  any  g iv en  b ig ram  ou tpu t. In  o rd e r to  reduce th e  likely  am o u n t o f  
overg en era tio n , w e  w ill tak e  in to  acco u n t o n ly  b ig ram s th a t co n ta in  a t least one  co n ten t w o rd  and  
w h ich  d o e s  n o t in c lu d e  a  p u n c tu a tio n  m ark . H av in g  ta k e n  th is  p rev en tiv e  step , w e  w ill assu m e 
th a t sy n tac tic  n o ise  is lik e ly  to  o ccu r a t th e  left- an d  r ig h tm o st p o s itio n s  in  a  w o rd  s tring  w h ere  a  
fu n ctio n  w o rd  m a y  b e  found . In  s tead  o f  m ere ly  leav in g  an  e x p e rt w ith  th e  ted io u s ta sk  o f  
f ilte rin g  o f f  item s irre lev an t o w in g  to  syn tac tic  n o ise , w e  w ill ap p ly  a  set o f  syn tactic  ru les  to  
se rv e  a s  a  filte r  fo r su ch  sy n tac tic  noise.

I h e r e  a re  fo u r sy n tac tic  m a in  ru le  c lasses (1-3), o n e  sy n tac tic  ex cep tio n  ru le  c lass  (4) a n d  one 
s ta tis tica l ex cep tio n  ru le  c lass  (5) as fo llow s: (1) a  p a rticu la r  ta g  (o r ta g  sequence) can n o t ta k e  up  
th e  le ftm o st s lo t (o r  s lo ts) o f  a  w o rd  string ; (2) a  p a rticu la r  tag  (o r ta g  sequence) can n o t tak e  up  
th e  rig h tm o st s lo t (o r s lo ts) o f  a  w ord  string ; (3) a  p a rticu la r  tag  seq u en ce  can n o t fo rm  e ith e r an  
en tire  w o rd  string  o r a  p ru t o f  a  g iven w o rd  s trin g  co u n tin g  fro m  th e  second  le ft- o r r ig h tm o st 
s lo t; (4 )  a  p a rticu la r  ta g  seq u en ce  d isch arg ed  by a  sy n tac tic  ru le  m ay  qualify , i f  it m a tch es  a  
^ e c i f i c  sy n tac tic  p a tte rn ; (5) a  p a rticu la r tag  seq u en ce  le ft o u t b y  a  syn tac tic  ru le  m ay  q u a lify  i f  
a  co n ten t w o rd  is im m ed ia te ly  succeeded  an d /o r p reced ed  by  a  p rep o sitio n  in  a t least 80%  o f  all 
cases. T h e  la tte r ru le  is  u sed  to  s ta tis tica lly  id en tify  p h rasa l v e rb s  (berettige til), as w e ll as 
co m p lex  p rep o sitio n s  ( i h en h o ld  til). A ll occu rren ces o f  (v b -p rep } an d  {p rep-sb-prep}have been  
ex am in ed  in  o rd e r to  ev a lu a te  th e  perfo rm ance  o f  th is  80% -ru le. A ll instances o f  p h rasa l verbs 
and  co m p lex  p rep o sitio n a l p h rases  are co rrectly  iden tified . C o nsequen tly , th is tech n iq u e  m igh t 
ev en  p ro v e  to  be  a  th eo re tic a l sp in o ff  o f  th is  p ro jec t.

Example o f  a Class (1) rule:
input "den i stk. #num#" {det-prep-noun.abbr-num}
main rule: a word string cannot be initiated by tags {det-prep}- reduce word string by these words,
output "stk. #num" {noun.abbr-num}

Example o f  a Class (2) rule:
input "registrere som landbrug og" {vb.inf-konj-noun-konj}
main rule: a word string cannot be ended by tag {konj}- reduce word string by this word.
ouq}ut "registrere som landbrug" {vb.inf-konj-noun}

Example o f  a Class (3) rule;
input "opgøres på grund a f  {vb.pres.pass-prep-noun-prep}
m a in  ru le : a  w o rd  s tr in g  cam io t b e  eq u iv a len t to  tag s  { v b .o p t\o p t-p rep -n o u n -p rep }  w here
*prep -noun-p rep*  is  a

ou^ut:
co m p lex  p rep o sitio n a l p h rase  - o m it en tire  w o rd  string , 
0

E x am p le  o f  a  C lass  (4) ru le:
in p u t  "d en  i s tk  # n u m #  o m hand lede  afg ift"  {det-p rep -noun .abbr-num -vb .part.ad j-noun}
m a in  ru le : a  w o rd  s trin g  can n o t b e  in itia ted  b y  tag s  {det-p rep}- red u ce  w o rd  string  b y  th e se
w ords.

^This notation refers to optional filling o f  slot. The slots may be filled by a tag referring to a verbal tense, voice and 
mood.
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ex cep tio n ; a  w ord  string  in itia ted  b y  ta g s  {det-prep} can n o t b e  red u ced , i f  th e  w o rd  string  is 
en d ed  b y  tag s

{num -vb.pret.adj-noun}^.
o u tp u t "den i stk #num# om handlede afgift" {det-prep-noun.abbr-num-vb.part.adj-noun}

Exam ple o f  a Class (5) rule:
input: "fritage for" {vb.inf-prep}
main rule: a word string cannot be ended by tag {prep}- reduce word string by this words,
exception: a word string ended by tag {prep}cannot be reduced, if  (prep}has in its immediate left
position the

tag {vb.opt.opt}, and {vb.optopt}has in all its lem m atized form s the orthographic 
representation o f

{prep} in 80% or m ore o f  all cases, 
o u tp u t "fritage for" {vb.opt.opt-prep}

....... m stæ n d ig h ed er fritage en  v irksom hed  for.......

..... . k a n  ind røm m e fritagelse f o r ..... ...................... .

........ ..e r k a n  m eddele fritagelse f o r  fo rhø je lse  a f ...... .

........ ....o m h an d len d e fritagelser. d  . S pørgsm ål 1..... .

......... f  v irk so m h ed er fritage f o r  a t svare  a fg ift..... .

...........a re r  v ille  v æ re fritaget f o r  a fg ift efte r §............

......... d re  E F -lan d e  er fritaget f o r  a fg ift : 1 ......

........h ed e r v ille  væ re fritaget f o r  a fg ift . Stk. 5 ...... .

......... n d e t v ille  væ re fritaget f o r  a fg ift . 2 ) . . .............

...... s tk . 1 og  3 , er fritaget f o r  a t svare  a fg ift...... .

Fig. 1. Concordance for the lemma "fritage[-J" (frequency 
of occurrence: 10) and its immediate right collocates. In
eight out of ten cases, the lemma "fritage" has "for" as its 
adjacent right collocate. In this case, the {prep}tag is deemed 
to be a particle rather than a preposition, and thus a valid part 
of a phrasal verb.

7. Evaluating the syntactic filter.
T h e  sy n tac tic  filte r w as c rea ted  o n  th e  b as is  o f  th e  o rthograph ic  o u tp u t s trings. T h e  o u tp u t w as 
ex am in ed  in  o rd er to  d is tin g u ish  b e tw een  w o rd  strings w h ich  sh o u ld  e ith e r b e  p e rm itted  as 
sy n tac tica lly  w ell-fo rm ed  o r o m itted  as sy n tac tica lly  ill-fo rm ed . T h is  w as d o n e  in  o rd e r to  deduct 
sy n tac tic  ru le s  to  b e  gen era lised  w ith  a  v iew  to  crea tin g  th e  b es t p o ssib le  reca ll-p rec is io n  rate.

4 8 %  o f  a ll o rthograph ic  w o rd  strin g s w ere  syn tac tica lly  ill-fo rm ed , w h ereas  52%  w ere  w ell- 
fo rm ed . T h is  50-50  ratio  d o es ce rta in ly  im p ly  a  ce rta in  h ig h e r p rin c ip le  o f  ran d o m n ess, w h ich  
m ig h t m ak e  sy n tac tic  fo rm aliza tio n  im p o ss ib le . H ow ever, i f  w e  ex am in e  sy n tac tic  ta g  sequences 
am o n g  th e  g roup  o f  o m itted  w o rd  s trings, w e d isco v er th a t som e 9 6 %  a re  ac tu a lly  un ique,

^This rule aims at including a syntactic pattern particular to the legal domain in Danish in which the head of a 
nominal phrase is pre-modified by a determiner followed by a preposition.
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w h ereas  so m e  4%  sh are  a  sy n tac tic  sequence w ith  a  m em b er o f  th e  g roup  o f  syn tac tica lly  w ell- 
fo im ed  w o rd  strings. W ith in  th e  g roup  o f  o m itted  w o rd  strings w ith  a  u n iq u e  ta g  sequence , 99%  
m a y  b e  su b jec t to  fo rm aliza tio n , w h ereas  o n ly  1%  co u ld  n o t b e  fo rm alised  in to  any  o p era tiona l 
ru le . T h is  o n e  p e r cen t acco u n t fo r a  m in o r  lo ss  o f  p rec is io n  (-0 ,6% ). T h e  fo rm aliza tio n  o f  the  
99%  w o rd  s trin g s  d id  n o t co n flic t w ith  ru les  ap p licab le  to  th e  sy n tac tica lly  w ell-fo rm ed  w o rd  
strings. A ll o f  th e  rem a in in g  4 %  am b ig u o u s w o rd  strin g s co u ld  b e  fo rm alised , h o w ev e r w ith  a  
m o d e ra te  lo ss  o f  reca ll (-3 ,4% ). T he syn tac tic  filte r  w orks w ith  96 ,6%  reca ll and  99 ,4%  
p rec isio n , and p ro v id es  so m e in d ica tio n  th a t sy n tax  u sag e  in  su b -d o m ain  L S P  tex ts  lik e  the 
p re s o it  o n e  is  o f  a  n a tu re  w h ich  accom m odates fo rm a lisa tio n  ru les.

8. How to evaluate the terminological relevance of the word strings extracted.
T h e  sy n tac tic  f ilte r en su res  a  w ell-fo rm ed  ou tp u t, b u t th is  is o f  co u rse  no  gu aran tee  th a t the  
o u tp u t m e e ts  a  ce rta in  q u a lita tiv e  s tandard  as to  te x t typ ica lity . H o w  can  w e k n o w  th a t th e  w ord 
s trin g s ex trac ted  are  n o t m ere ly  co m m onp lace  co llo ca tio n s  found  in  v irtua lly  an y  tex t. O ne 
o b v io u s  w ay  o f  ju d g in g  th e  o u tp u t w o u ld  b e  to  h av e  an  ex p ert ev a lu a te  it, h o w ev er o n e  o b v ious 
d raw b ack  to  th is  ap p ro ach  is th e  c ircum stance  th a t ex p erts  ten d  to  h av e  d iffe ren t an d  so m etim es 
ev en  co n flic tin g  op in io n s. H o w ev er an o th er m e th o d  m ig h t be  to  te s t h o w  th e  w ord  s trin g s  are 
d isp ersed  o n  a  c ro ss-sec tio n  o f  tex ts  from  v ario u s d o m ain s in  o rd e r to  find  o u t w h e th e r th e  sam e 
co llo ca tio n s tend  ap p ea r in  one o r m o re  o th e r tex ts , o r w h e th e r th e y  ten d  to  be  restric ted  to  the 
D an ish  V A T  A ct. O b v io u sly , w e can n o t lo o k  fo r the co llo ca tio n s in  all tex ts  ev er w ritten , b u t w e 
c a n  ascerta in  w ith  s ta tis tica l certa in ty  w h e th er a  g iv en  w o rd  s tring  is  res tric ted  to  th e  V A T  A c t or 
n o t  E v a lu a tio n  o f  L S P  re lev an ce  has b een  le ft o u t o f  c o n sid e ra tio n  for th is  p re sen t s tudy , b u t is 
an  in te res tin g  issue fo r fu rth er research .
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