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A bstract
Representing polysemy in an economical way is an issue of major impor­

tance within lexical semantics. Polysemy is found both within single lexi­
cal entries, and systematically in some lexical classes with common semantic 
properties. Prepositions in various languages are generally considered highly 
polysemic in an unpredictable way. The latter participate in what can be 
called systematic polysemy. This work is highly inspired by work as different 
as Pustejovsky [Pus91], Copestake and Briscoe [CB95], and Lakoff [Lak94].

1 will sketch a framework or the fundamentals of a formalism in which 
important polysemic properties can be described. The interpretational se­
mantics is built as typed lambda-calculus. This choice is not essential to the 
formalism, which might be extended to situation-theoretical notation and in­
terpretation. Currently, situation-theoretical issues are not discussed within 
the framework.

It is briefly outlined how the lexical semantics as construed in this paper 
can be implemented in a typed feature structure formalism compatible to 
HPSG [PS94]. Accounts of various aspects of prepositional semantics are given 
in this formalism, with special emphasis on the Danish preposition rued.

1 Systematic polysemy
C erta in  p h en om en a  are usually  referred to  as p o lysem y. O n e such ex a m p le  is the 
w ell-know n exam p le  by  P u ste jovsk y  [Pus91]:

(1 ) a. M ary en joy s  the m ov ie

b. M ary en joys w atch ing the m ov ie

T h e  sentences ( l a )  and ( l b )  are sy n on y m ou s, and in order to  m a in ta in  c o m p o - 
sition ality  and avoid  m u ltip le  lex ica l entries for the verb e n jo y ,  the sem an tics is 
accou n ted  for  by c la im in g  th at e n j o y ’s sem antics ENJOY is a tw o -p la ce  p red icate  
taking an event as its secon d  argum ent. T h e  n oun  m o v i e  b e lon g s to  a class o f  
com p lex  lex ica l entries th at enables it to  act sem an tica lly  b o th  as an event in vo lv ­
ing som e w atch ing and as a sim p le  o b je c t  th at can  b e  w atched . T h e  tw o senses 
are related by a process ca lled  ty p e -r a is in g . M o v i e  and  sim ilar nouns ob v iou sly  
fo rm  a class, w hich  can be represented in a h ierarch ica l lex icon  as be in g  m arked  for 
su sceptib ility  to  type-raising.

T h e  p h enom enon  is referred to  as log ica l m e to n y m y  becau se  the re la tion  betw een  
a m ov ie  and the event o f  w atch in g a m ov ie  can  be  ju d g e d  to  be  fam ilia r  w ith  usual 
m eton y m ic  relations p ictu red  in ( 2) , w here the underlined N P ’s can  b e  said  to  be 
interpreted iden tica lly  in certain  contexts.

(2 ) a. D enm ark  v oted  against the treaty
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b. T h e  m a jo r ity  o f  the D anish  voters v oted  against the treaty

B y  accou n tin g  for  the p h en om en on  in sem an tic  term s, on e d oes n ot have to  p osit 
th at the sy n ta ctic  d ifference betw een  t h e  m o v i e  and  w a t c h in g  t h e  m o v i e  shou ld  
trigger d ifferent lex ica l entries o f  e n jo y .  F u rtherm ore, en joy in g  different sorts o f  
events can  still b e  described  by  the sam e verb entry:

(3 ) Franz en joy ed  the sausage

B y  inserting  the sem an tics for  ty p ica l events in vo lv in g  sausages in to  the sem an ­
tics for  s a u s a g e ,  on e can  infer th at the sem an tics fo r  the clause (3 ) contains som e 
eatin g  event.

2 Extending the scope: Lexical metaphor
W ith in  th eoretica l lin gu istics , po lysem y, m eton y m y  and m etap h or are trad ition a lly  
regarded  as i f  n ot o u t o f  b ou n d s, then  at least as m arg in a l p h en om en a  n ot w orth  
p a y in g  t o o  m uch  atten tion  to  w hen d escrib in g  the language system  as it is typ ica lly  
con strued  by  linguists. In com p u ta tion a l lingu istics it is o ften  th ou gh t that such 
to p ics  sh ou ld  be treated  in an A I fash ion , w ith ou t em p loy in g  the know n structures 
o f  the lin gu istic  system . In m y  view , p o ly sem y  con stitu tes an at least em p irica lly  
in d istin gu ishab le  p art o f  the language system s. It is the n orm  rather than the 
ex cep tion  that w ords are used in  different bu t related senses. It is a lex ico log ica l 
cha llen ge to  a ccou n t for  a system  w ith in  w hich the senses o f  every lexem e are related 
instead  o f  ju s t  listing  the various senses o f  the in d iv id u a l lexem es, in m uch  the sam e 
sense as it is a cha llenge for the p h on o log is t to  state  and arrange the ph onem es o f  
a  lan guage in a  system  statin g  generalizations on  p roperties across sounds instead 
o f  listing  the in d iv id u a l sounds.

T h e  m ost general system  in w hich  all senses o f  all lexem es can be  represented is 
n o t in teresting  for  m y  p u rpose: con stru ed  as a  feature-stru cture system  the num ber 
o f  p rim itiv e  features w ou ld  have the sam e m a gn itu d e  as the n um ber o f  lexem es.

W h a t  on e  needs is a lim ited  system  w ith  a  few  d im ension s a lon g  w hich the 
sense ex ten sion s take place . A s it is the case for  any kind o f  lin gu istic  ca tegoriza ­
tion , such d im ension s or features m u st b e  em p irica lly  m otiv a ted . T h is  restricts the 
d om a in  o f  the fu n ction s  in qu estion  to  be  a qu ite  narrow  one. T h e  sense extensions 
m ust be testab le  either in the co g n it iv e /p h y s ica l system  or as a  m eans to  underpin  
g ra m m a tica l generalizations.

T h e  set o f  sense exten sion  fu n ction s  that ap p ly  to  the w hole  range o f  lex ical item s 
is be lieved  to  be a  very sm all, general one. O ne such fu n ction  is the m eron ym ic 
PA RT-O F fu n ction , w hich  is present in R ay  J a ck en d o ff’s [Jac91] and several other 
a u th ors ’ accoun ts . O ther, m ore  sp ecia l fu n ction s  a p p ly  to  sp ecia l dom ain s. Lexem es 
w hose sem an tics have an inherent sp atia l a n d /o r  tem p ora l stru ctu re like activ ity  
verbs and p rep osition s  can have sp atia l fu n ction s  ap p lied  to  them .

I shall restrict m y se lf to  treat lex ica l m etap h or. It is n ot yet clear to  m e w hether 
or how  phrasal m etap h or sh ou ld  be  described  as a lin gu istic  process.

A cco rd in g  to  [Lak94], on e m ust d istinguish  betw een m etap h or and m etap h or 
■use. M eta p h or  is here constru ed  as a fu n ction  betw een  structured  sense dom ains. 
M eta p h or  use is a pair con ta in in g  a m etap h or and a  source sense. T h e  m etap h or is 
a m a p p in g  from  source senses to  target senses. B oth  source and target senses are 
linked to  the sam e lexem e, i.e ., they are expressib le w ith  the sam e p h on o logy . S om e 
target senses seem  to  recur m ore  o ften  than others; a  linguist m igh t ju d g e  som e 
recurrent senses as lex tca liz ed  m e ta p h o r ic a l  u ses , becau se they can b e  convention a l 
and  have ach ieved  u n p red icta b le  con n ota tion s , use o f  the latter can  b e  characterized 
as c r e a t iv e  m e ta p h o r ic a l  u ses . I em p h asize  th at I can state  n oth in g  a b o u t the
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p sych o log ica l sta tus o f  the senses nor w hether the sense ex ten sion  fu n ction s  m irror  
how  any senses com e  a b ou t in the m in d  o f  the language user. Just like phrase- 
stru cture rules in form al g ra m m a r are o ften  u n d erstood  as a ccep ta b ility  constra in ts 
on  syn tax , sense extension  fu n ction s  sh ou ld  be con ce iv ed  o f  as fo rm a l rela tions 
betw een in terpretations.

T h e  lex ica lized  uses are parts o f  the language system  a ccord in g  to  w hich  c o m ­
p u ta tion a l linguists m igh t consider it w orth  to  en able  the com p u ter  to  parse as well 
as generate.

T h e  creative uses are h igh ly  relevant for  parsing , bu t p ro b a b ly  o f  m in o r  im ­
p orta n ce  w ith  respect to  co m p u ta tio n a l generation , becau se com p u ter  users d o  n ot 
ex p ect any k ind o f  n on con ven tion a l creative  b eh av iou r  fro m  com p u ters .

T h e  im p orta n t p o in t is th at b o th  lex ica lized  and  creative  uses arg u a b ly  can be 
described  w ith  the sam e set o f  fu n ction s , and on ly  s ta tistica l m e th o d s  can  d istin ­
guish betw een  the tw o.

T h e  cogn itiv is t ap proach  states som e m eta p h ors  in a qu ite  e la b ora te  h ierarch ica l 
system  [Lak94]. T h is  system  is h igh ly  in teresting , certa in ly  n o t becau se  the co g n i­
tivist p os ition s  reflect the observation s o f  vagueness th at m a n y  lin gu ists strive  to  
a ccou n t for, bu t s im p ly  becau se it fo rm s an in form al version  o f  a stron g  h yp oth es is  
a b ou t interesting  parts o f  the language system .

O ne w ell-know n m etap h or is TIM E IS s p a c e . I con ce iv e  o f  th is m eta p h or  as a 
sense extension  fu n ction  w hich is n o  less fo rm a lly  describa b le  than w h a t is usually  
the case w ith in  fo rm a l linguistics. F u rtherm ore, it fu lfills the testa b ility  requ ire­
m ent. T h e  fu n ction  is an in stance o f  a general sense ex ten sion  fu n ction  th at con ­
nects tw o partia lly  isom orp h ic  dom ain s. In th is case, the tim e  d om a in  is m a p p e d  
on to  on e o f  the d im ension s in the sp atia l d om a in . A ctu a lly , the tim e  d om a in  can  be  
construed  as a particu lar in stan ce o f  a on e -d im en sion a l su b d o m a in  o f  the general 
three-d im ensiona l spatia l d om ain . W ith  th is construa l, TIM E is  s p a c e  is a  reflex­
ive m etap h orica l fu n ction , i.e ., a fu n ction  from  a  d om ain  to  the d om a in  itse lf or  a 
su bd om ain  thereof.

B ecause the fu n ction  is reflexive, the inverse m etap h or  SPACE is  t i m e  is au ­
tom a tica lly  present. In oth er w ords, it is p ossib le  to  view  tim e  as a tra je cto ry  in 
space, and thus com m u n ica te  a b o u t tim e in  sp atia l term s. V ice  versa, on e can  c o m ­
m u n ica te  a b ou t sp ace in tem p ora l term s. Y ou  can express a d istance  by  referring 
to  the tim e it con vention a lly  takes to  travel it.

B ecause o f  the reflexive nature o f  the sense exten sion  fu n ction , it is n ot very  well 
argued that either tim e or sp ace is the basic  d om a in  o f  the relevant p rep osition s . 
O ne cou ld  as well p ostu la te  th at the basic  d om a in  is a on e -d im en sion a l ordered  
space, and ap p ly  triv ia l sense extension  fu n ction s  to  evoke the attested  uses. W i t h  
the sketched m e th o d  it is n ot possib le  to  dev ise  on e basic  sense. In th is case, the 
choice  o f  basic sense is arbitrary.

W h en  ap p ly in g  sense-exten sion  fu n ction  to  p rep osition a l argum ents, on e can 
accou n t for basic  senses o f  prep osition s  in the fo llow in g  exam ples.

(4 ) a. Jeg bor  10 m inu tter fra  universitetet 
‘ I live 10 m inutes from  the u n iversity ’

b. T og e t standsede 8 m inu tter efter Helsinki 
‘T h e  train  s top p ed  8 m inu tes after H elsinki’

c. V andet varede 10 k ilom eter 
‘T h e  w ater lasted 10 k ilom etres ’

A ll the uses in (4 ) —  w hich I can n ot determ ine as lex ica lized  or creative 
be a ccoun ted  for using the fu n ction s  in (4 ') .
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(4 ')  a. P E R IO D (x ) —> D IST A N C E (v3a(x)) 

b . LO C A TIO N (x ) —► M O M E N T (y ?t(x ))

C. D ISTA N C E (x ) —> P E R IO D (y> c(x ))

T h e  first o f  these fu n ction s  s im p ly  states th at a  sense o f  the ty p e  PERIOD is 
m a p p e d  to  a derived sense o f  ty p e  DISTANCE. T h e  argum ent x  is the p er iod , and 
the fu n ction  ipa is a  ph ysica lly  derm in ed  fu n ction  th at m a p s a certa in  p eriod  o f  tim e 
to  the d istance usually  covered  in th at p er iod e  o f  tim e. T h e  oth er fu n ction s  can be 
described  in a parallel way.

P o ly sem y  is p ossib le  a ccord in g  to  the TIM E IS SPACE m etap h or. (5 ) is am bigu ous 
in the con tex t o f  a  train  voyage th at P eter p erform s every  day. T h e  P P  TO m inutter 
efter K ø g e ’ can  refer to  (a ) a  lo ca t io n  at w hich  the train  is usually  lo ca ted  10 m inutes 
after leavin g  the sta tion  o f  K øge , and  to  (b )  the tim e 10 m inutes after the train 
leaves K øg e , regardless o f  how  far the train  has actu a lly  gone.^

(5 ) P eter spiser a ltid  sin m ad p ak k e 10 m in u tter efter K øge  
‘ P eter alw ays eats his lunch  10 m inutes after K ø g e ’

T h e  lex em e f r a  ( ‘ f r o m ’ ) is stated  to  have the sense

( 6 ) ([A (a  ; d is ta n ce ).A (6 : lo c a t io n ) .(c  : location )|dis<ance(6, c )  =  a] : sense)

T h e  lex em e e f t e r  ( ‘ a fter ’ ) is stated  to  have the sense

(7 ) ([A (a  ; p e r io d ) .A(6 ; m o m e n t ).(c  : m om ent)| period (6 , c ) =  a] : sense)

T h e  t i l  ( ‘ t o ’ ) and f ø r  ( ‘ b e fo re ’ ) senses are stated  parallel to  that.
( 6) is n oth in g  m ore  than a ty p ed  lam bd a-exp ression  statin g  th at the m ap p in g  

from  pa irs o f  lengths o f  paths and lo ca tion s  to  lo ca tion s  w ith  a  certain  cogn itive  or 
p h ysica l re la tion  betw een  th em  is a  sense. T h e  ph ysica l relation  here is the on e o f  
d is ta n ce .

Senses o f  sp a tio -te m p o ra l prep osition s  used w ith ou t m easures can b e  derived 
fro m  the a b ov e  senses.

2.1 Representing semantics and metaphor
C o m p o s it io n a l rules com b in in g  sy n tax  and sem an tics serve to  fill in the prop er argu­
m ents. U n fortun ately , th is paper leaves n o sp ace to  describe the details concern ing 
the syn tax . H ow ever, I shall g ive  a b r ie f ou tlin e  o f  the m etap h or representation  
system  im p lem en ted  in a feature-stru cture calcu lus co m p a tib le  w ith  H PSG^

T h e  tricky  part is to  g ive a form ally  op era tion a l defin ition  o f  the n otion  o f  
d om ain s. I shall ju s t  sketch how  the d om ain s w ork in th is paper.

D om a in s  are n ot parts o f  sem an tics, b u t stru ctu red  con cep ts  to  w hich  the lexical 
sem an tics m ust adhere. D om ain s contain  con d ition s  th at d om ain  m em bers m ust fu l­
fill, and m a p p in gs betw een  lin gu istica lly  stated  relations betw een  item s be lon g in g  to  
the d om a in  and rea l-w orld  relations. D om ain s are arranged in m u ltip le  inheritance 
h ierarchies. T h is  calls for an exam ple.

 ̂(4b) sulfers from  the same structural ambiguity. Since the event only occurred once, it is not 
decidable whether one thinks o f the time or the place o f  the event.

^The semantics is slightly deviant from  the HPSG standard. For simplicity, it is assumed that 
a suitable representation o f the interpretable semantics is a string o f A-expressions to be evaluated 
by a gramm ar-external device. The semantics o f a phrase is built by concatenating the semantics 
o f its constituents.

62Proceedings of NODALIDA 1995



i> d tm en5ton ‘‘

ORDER T  
INTERVAL T

O R D £R  Xcib.CL ^spatia l b ORDER X ^b.d  *Ctemporal b

INTERVAL Xabc.\a —spatial =  C
time

INTERVAL Aa6c.|a temporal

(8)

l-dim-gpace

D om ain s are represented as ty p ed  feature structures. T h e  ab ove  defin ition  ( 8 ) 
ensures —  due to  a  general w ellform edn ess criterion  on  ty p ed  feature structures —  
that all su b d om a in s o f  1 -d im e n s io n  have the features ORDER and i n t e r v a l . T h e  
values o f  these features are in terpretation  fu n ction s  relevant to  the in d iv id u a l d o ­
m ains. T h e  actu al in terpretation  fu n ction s  are here represented as A -abstraction s o f  
log ica l expressions w ith  d om ain -sp ec ific  op era tors  and rea l-w orld  argum ents. T h ese  
argum ents are p ro je c tion s  o f  lo ca tion s  and tim es on  d om a in -sp ec ific  scales. T h e  
exam p le  is s im plified , the in terpretation  fu n ction s  sh ou ld  be ty p ed  A -expressions.

T h e  isom orp h y  cru cia l to  the m etap h orica l sense exten sion s is represented in the 
w ellform edness criteriu m  to  w hich  the ty p ed  feature structures m ust con fo rm . T h a t 
is, m etaph ors ex p lo itin g  1-d im en sion a l stru ctu re are fu n ction s  betw een  su b d om a in s  
o f  the 1-d im e n s io n  d om ain .

T h e  lex ica l entry o f  f ø r  is stated  in (9 ) . T h e  DOMAIN feature constra in s the 
sem antic  content o f  f ø r  to  a fu n ction  relevant to  a particu la r  d om a in . I have (ar­
b itrarily ) stated  th at the rela tiona l con tent o f  the lex ica l entry  m ust adhere to  the 
dom ain  tim e . S tructure-sharing (b y  the in d ex  [i]) im p lies th at the value o f  the 
CONTENT feature is X a bc.a  < tem porat b.

a r g I and a r g 2 contain  the sem an tics o f  the su b je ct  and  o b je c t  o f  the p re p o ­
sition , respectively . W e shall presently  look  away from  the in con sistency  regard ing  
that su b jects  o f  tem p ora l p rep osition s usually d en ote  events, and the p rop osed  
representation  is som e representation  o f  a m om en t.

T h e  m etap h or is represented as an H P S G -sty le  lex ic a l  ru le  in  (1 0 ). (1 0)  ap p lied  
to  (9 ) y ields the derived lex ica l entry (1 1 ), w hich  con ta in s the sem an tics o f  the 
spatia l m etap h orica l use o f  f ø r .

(9 ) ■pHON f ø r

DOMAIN ORDER E]
time*- ■*

SEM CONTENT S  E] 0
a r g I 0

a r g 2 0

(10 ) [SEM

( 11)

DOMAIN J-dim ension^^  | d q MAIN 1 ■ dim-space^

■pHON f ø r

DOMAIN ORDER [T]Ao6.a < ,pa U al 6|
l-dim-space^

SEM CONTENT 0  0  0
A R G l 0
a r g 2 0

T h e  use o f  the type system  ensures a p a rsim on iou s d escrip tion , becau se  the 
features values specific to  every su b d om a in  and co m m o n  to  various su b d om a in s  are 
stated  on ly  on ce, and because the d om ain s and  su b d om a in s are c o m m o n  to  several 
lex ica l entries.

T h e  defin ition  o f  the d om a in  ty p e  system  is in  fa c t a cogn itive  th eory  itself, 
because it has to  reflect the sem an tic  features to  w hich  m etap h or  is ju d g e d  to  apply.
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It stan ds as a link betw een  the pure lin gu istic sem an tics and the tru th -con d ition a l 
in terp retation  fu n ction s  by  w hich  the language describes the w orld .

A s a first a p p rox im a tion  o f  a  th eory  o f  lex ica l m etap h or, all lex ica l m etaph ors 
m u st be  represented as instances o f  the lex ica l rule (1 2 ). T h e  con d ition  ensures that 
the d om ain s a  and P  have on e or m ore  features in  co m m o n , to  secure isom orphy .

(1 2 ) [sEM I DOMAIN a]=> [sEM \ DOMAIN 0\, f e a i u r e s { o )  C\ f e a t u r e s ^

T h e  use o f  H P S G -lik e  lex ica l rules in com p u ter  im p lem en ta tion s is n ot u n p rob ­
lem atic  for  know n  reasons, bu t such issues are ou tsid e  the scop e  o f  the current 
treatm ent.

T h e  arb itrary  ch oice  o f  basic sense o f  f ø r  has n o ram ifica tion s for  the accoun t. 
I f  on e chooses the ab stra ct 1 -d im e n s io n  as the basic  d om ain  for  f ø r ,  m etaph ors 
derived fro m  (1 2 ) d o  the jo b  o f  d eriv in g  the sp ecific  spatia l and tem p ora l senses. I 
am  currently  ignoran t o f  how  a  th eory  sh ou ld  respon d  to  these questions.

3 Sense extension in grammar
T h e  h igh ly  p o ly sem ic  D anish  p rep osition  m e d  —  largely  translatable  as English 
‘ w ith ’ —  is used in  several sy n ta ctic  con texts  w ith  different senses attached  to  it. 
T h e  sem an tics is tra d ition a lly  a ccou n ted  for  by  p os itin g  either h om on y m y  or co m ­
b in in g  very different sem an tic  con ten t w ith  each sy n tactic  con stru ction . T h e  latter 
ap p roa ch  is m otiv a ted  by  the fa ct th at on e ty p ica l sense o f  m e d  resem bles the i n ­
s t r u m e n t a l  sense o f  the instru m enta l case in  e.g. S lavon ic languages. O ften , if 
on e  sense is g ra m m a tica lized  in on e influential language, the scien tific com m u n ity  
w ill soon  regard th at sense as p r im itiv e  in the sem an tic  descrip tion  o f  a  n um ber o f  
o th er  languages, w hether or n ot th at particu lar sense p lays a role  in  the in d iv idu al 
g ra m m a r. In stru m en ta lity  is n ot attested  as a sem an tic  elem ent in D anish  m or­
p h o log y . O ne can n ot derive the oth er senses o f  m e d  from  the instrum en ta l sense, 
so  i f  the lexem e has on e basic  sense, it can n ot b e  the instrum enta l sense.

In trosp ectiv e ly  and by  ex am in in g  parts o f  a D anish  w ritten  language corpus 
[Ber],I sta te  the fo llow in g  senses.

a Han slog  hende m ed en h am m er 
‘ He h it her w ith  a h a m m er ’

Instrum ental

b Han læ ssede vogn ene m ed  ost 
‘ He loa d ed  the trucks w ith  cheese ’

Increm enta l them e

c H an ven dte tilba ge  m ed  succes 
‘ He returned w ith  su ccess ’

C ircu m stan tia l su b jective  
pred icate

d H an øved e  m ed  sangerne^
‘ He h ad  the singers p ra c tice ’
(lit . ‘ He p ra cticed  w ith  the singers ’ )

C ausative

e H an gik  til ba l m ed  sine venner 
‘ He went to  a ba ll w ith  his fr ien d s ’

C oagen tive

f konen  m ed  æ ggene 
‘T h e  w om an  w ith  the eg gs ’

C on tro l, P rox im ity

g pigen  m ed  det lyse hår 
‘T h e  g irl w ith  the b lon d  h a ir ’

P a r t /W h o le

h D ansen  m ed den slem m e pige 
‘T h e  d ance  w ith  the naughty  g ir l ’

(D everb a l) C oagen tive

i U lykken m ed  den væ ltede tan k vogn  
‘T h e  accid en t w ith  the overturned  tan k er ’

U nspecified  p a rtic ip a tion

(13)
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T h e  upper b lock  (13 a -e ) show s use o f  m e d  in  p rep osition a l phrases in verb­
m od ify in g  p osition s, typ icjilly  in the final part o f  clauses. T h e  low er b lo ck  show s 
(1 3 f-i) p rep osition a l phrases m o d ify in g  a n ou n , i.e ., con trib u tin g  to  a n oun  phrase.

T h e  clausal uses o f  m e d  o ften  serve to  express the state  o f  a  secon d ary  agent 
to  be  related to  the expressed a ction . T h is  is qu ite con trary  to  the use o f  m e d  in 
n oun  phrases, w here con tro l or con tigu ity  betw een  th ings is expressed.

B u t, the ex cep tion s show  th at the in terpretive choice  betw een  the ev en t-p a rtic ip a tiv e  
and the n ou n -m od ify in g  sense is sem an tic  rather than sy n tactic . In (1 3 c) the o b je c t  
o f  the prep osition  clearly  m od ifies the su b je ct  o f  the phrase, a lth ou gh  it can also 
be sa id  to  describe the c ircu m stan ces o f  the event. T h e  fa ct th at ‘su ccess ’ can n ot 
really be  coun ted  as a particip an t triggers the ad n om in a l sense.

In (1 3 i), on  the other h and, a tanker can on ly  m eta p h orica lly  be  sa id  to  be  
‘ a part o f ’ an accident. T h e  tanker is rather in terpreted  as p a rtic ip a tin g  in an 
unspecified  role o f  the event o f  an acciden t. I can n ot say w hether the tanker caused 
the accident or its turning over was caused by it.

M e d  w ith  deverbal nouns clearly  can fu n ction  as con tro llin g  the orig ina l p rep o ­
sition al o b je c t  as in  (1 3 h ). T h e  particu lar sense is the sam e as i f  the p rep osition  
had been  con tro lled  by the orig ina l verb.

T h e  instrum ental sense is sp ecia l, becau se the ‘ in stru m en t’ is o ften  b o th  p a rtic i­
p a tin g  (n on -v o lu n ta r ily ) in an event and a part o f  the agent. T h a t is the C2ise w hen 
the agent uses a part o f  his b o d y  as in stru m ent, as in (1 4 ).

(14 ) Hun sparkede professoren  m ed  sin h øjre  fo d  
‘ She kicked the professor w ith  her right f o o t ’

B ut w hat is expressed as new in form a tion  is n ot th at the fo o t  is a p art o f  the 
person , bu t that the fo o t  is that part o f  the person  w hich  is u tilized  to  p er fo rm  the 
action . T h us, the con tro llin g  sense is the m ost im p orta n t one.

B asically, the senses o f  m e d  fall in to  tw o groups: P a rtic ip a tin g  in events and 
describ ing  ph ysica l ob je cts .

T h u s, superficially  m e d  is a  p rep osition  very different from  the w ell-stud ied  
spatial ones, w hich  keep their spatia l sense in the ad n om in a l use as well as in the 
adverbia l and verb a l-com p lem en tary  uses.

3.1 Participative and adnominal senses
Interestingly, the pred icative  senses o f  m e d  can  be  singled  ou t by su bstitu tin g  [ . . .
A  . . .  m ed  B] w ith  [B har A] —  in E nglish : [B ‘ h a s ’ A ].

T h e  rest o f  the senses are pa rticip a tive  in the sense that they relate a s e c o n d a r y  
p a r tic ip a n t  to  the expressed action , w hich 1 w ill describe w ith  sem an tic  roles o f  a 
‘ chain o f  a c t io n ’ as in [Cro93] and others.

T h e  question  is, o f  course, w hat has the ‘ h ave ’ re lation  g o t  in c o m m o n  w ith  the 
relation  o f  a secon dary  participan t.

T h e  link betw een the senses becom es m ore  ob v iou s  if  on e em p loys  the n otion  
o f  a c co m p a n im en t. I shall sh ortly  list som e im p orta n t circu m stan ces o f  the p a rtic i­
patin g  senses.

C o a g e n t i v i t y  S econ dary  particip an ts o ften  occu r  togeth er w ith  agents, w hich 
either con tro l th em  or p erform  the action  in com p a n y  w ith  th em . T h u s , the sec­
on dary  participan t can be  part o f  the ‘ agen tiv ity  s id e ’ in  the activ ity . W h en  the 
secon dary  p articip an t is coagen tive w ith  the agent (w h ich  is expressed as su b je ct  
or o b je c t ) ,  the secon dary  p articip an t is undergraded  on ly  for  p ra g m a tic  reasons.

^This construction also has the Coagentive sense.

5 21307
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T h e  expressed agent hcis n o con tro l o f  the secon dary  particip an t, and the agent and 
secon d ary  particip an t are in terchangeable.

T h e  accom p a n im en t relation  betw een  agent and secon dary  p articip an t is clearly 
a m eron y m ic  relation  betw een  grou ps o f  in d iv idu als , and as such a subcase o f  a 
general Pa r t -OF relation .

I n s t r u m e n t a l i t y  a n d  in c r e m e n t a l  t h e m e s  W h en  the secon dary  p a rtici­
p an t is con tro lled  by the agent and can n ot be  ascribed  in tentiona lity , it is harder 
to  em p loy  the n otion  o f  be in g  part o f  the active  side. T h e  con tro l part is m ore 
im p o rta n t than contigu ity . B eing  an in strum ent also involves th at em p loy in g  the 
in stru m en t fo r  the in ten ded  p u rp ose  actu a lly  fo rm s a p art o f  the action . T h us, ‘ He 
h it her w ith  a h a m m er ’ and  ‘T h e  m an  w ith  the h am m er h it h er ’ differ exactly  on 
th is p o in t . T h e  instrum ent in terpretation  is triggered  by  the fa c t th at the prep o- 
siona l phrase is g ra m m a tica lly  linked to  a verb w hich  is lex ica lly  specified  for  taking 
in stru m en ts o f  the relevant k ind. ‘ ?H e read the paper w ith  a h a m m er ’ is n ot that 
reasonable.

T h e  sem an tic  role  o f  in c r e m e n ta l  th e m e  is m en tion ed  in [D ow 91]. T ra d ition ­
ally, separate  a ccou n ts have been  m a d e  o f  instrum enta lity  and in crem enta l them es, 
th ou gh  it is very d ifficu lt to  sing le  o u t the differences betw een th em . T h e  verbal 
sem an tics d ecide  w hether a secon d ary  p a rticip an t is an instrum en t or an in crem en­
tal th em e. T h ey  have the sam e p r im itiv e  sem an tic  p roperties w ith  respect to  the 
agent, i.e ., they are con tro lled  by  the agent and o ften  p rop elled  by  the agent. T h is  
p os ition  is su p p orted  by  the am bigu ity  o f  ‘ T h ey  loa d ed  the trucks w ith  sh ovels ’ .

T h e  d istin ction  betw een  in stru m en ta lity  and increm enta l th em a tic ity  is a  lexical 
m a tter  o f  the con tro llin g  verb, and I have n ot yet fu lfilled  the m a jo r  lex ica l-sem an tic  
task o f  p a rtition in g  the verbs a ccord in g  to  this d istin ction .

3.2 Causativity
T h e  cau sative  m e d  constitu tes a  sp ecia l p rob lem . [Han71] states an extrem e ex­
am ple:

(1 5 ) Jensen er nede i postkassen  m ed  et brev
litt. ‘ Jensen is dow n  in  the m a ilb o x  w ith  a  le tte r ’
m ea n in g  ‘Jensen p erform s an action  m ak in g  the letter g o  in to  the m a ilb o x ’

T h e  secon d ary  p a rticip an t is s im p ly  u n dergoing  the tra je cto ry  d escribed  in the 
p red ica te , leavin g  the agent w ith  the on ly  fu n ction  o f  causing the event, i f  on e does 
n ot consider the unlikely in terpretation  w here the agent ph ysica lly  ends up in the 
m a ilb o x .

T h e  secon d ary  p a rticip an t overtakes the part o f  the agentive role  fro m  the agent, 
w hich  the agent can n ot possib ly  fulfill. T h is  is a  very sp ecia l su bcase  o f  coagentiv ity , 
b u t it is governed  by p rin cip les n ot related to  the lex ica l sem antics o f  m e d .

3.3 Adnominal senses
T h e  im p orta n t features in a d n om in a l m od ifica tion  are con tigu ity , p a r t /w h o le  and 
con tro l.

T y p ic a lly  the prep osition a l su b je ct  cogn itive ly  con tro ls  the prep osition a l o b je c t , 
as in (1 3 f) .  O th erw ise ph ysica l con tigu ity  or a tta ch m en t is present, as in (1 3 g ). In 
such  cases the p rep osition a l o b je c t  is o ften  part o f  the prep osition a l su b ject.

In cases w hen n o  con tro l is in volved , su b je ct and o b je c t  can be interchanged. 
T h is  is a very fu n d a m en ta l issue th at ap plies also to  the coagentive cases. T h e
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use o f  m e d  in this case is s im p ly  p rag m atica lly  d eterm ined , and has the effect o f  
u ndergrading the entity  chosen as the p rep osition a l o b je c t .

I am  w orking on  a m ore  deta iled  accou n t o f  these issues.

3.4 The lexical entry of med
I state  the basic lex ica l sense o f  m e d  as fo llow s:

(16 ) ([A (a  : en tity ).A (6 : e n tity ).a  c o n tr o ls  6 V c o n tig u o u s  {a ,  b)] : sense)

T h e  sense o f  m e d  is the d is ju n ction  o f  a cogn itive  rela tion  o f  c o n tr o l  and  a 
physical relation  o f  co n tig u ity . It is yet to  b e  determ in ed  h ow  con tro l is to  be  
accoun ted  for. A s for  con tigu ity , a fo rm a l treatm en t o f  con tigu ity  is sta ted  in 
[Aur91].

T h e  sense in (1 6 ) is cap ab le  o f  en com p assin g  events, w hen  the su b je ct  argum ent 
(th e event) is type-ra ised  in the sty le  o f  P u stejovsk y. T h e  event m ust s im p ly  be 
type-raised  to  y ie ld  the agent o f  the event.

3.5 Representing med in a typed feature structure system
1 shall give an overview  o f  the im p lem en ta tion  o f  m e d  in a system  like th e one 
sketched in section  2 .1.

T o  m ain tain  a unified accou n t o f  the sem antics o f  ad ju n cts  to  clauses an d  n ouns 
com p a tib le  to  H P S G  [PS94], let us assum e th at the ba sic  tem p la te  for  p rep osi­
tion  sem antics is as in (1 7 ). T h e  co m p o s itio n a l sem an tics o f  the a d ju n ction  is the 
con ju n ction  o f  the sem antics o f  the head (d]) (o r  su b je c t )  and  the sem an tics o f  
the ad ju nct. Let us furtherm ore assum e th at the basic lex ica l entry  o f  m e d  is as 
(1 8 ), w hich is a particu lar instance o f  (1 7 ). T h e  som ew h a t clum sy  A -expression  
owes its disgrace to  the general a d ju n ction  accou n t. T h e  entry in (1 8 ) is the on e 
that accoun ts for ad ju n ction  to  nouns. T h is  very sim p le  treatm en t does  n o t ac­
count for  m ore  su btle differences betw een  senses o f  m e d .  It d oes n ot rely  on  any 
m etap h orica l d escrip tion . T h u s , the d om a in  stated  in  (1 8 ) is ju s t  an a ll-p u rp ose  
dom ain  con ta in in g  ty p ica l relations a m on g  an im ate  and in an im ate  p h ysica l o b je cts . 
A ga in , all typ in g  in  the in terpretation al A -calcu lus is abstracted  from . W e shall 
n ot deal further w ith  the actu al in terpretation  fu n ction s . T h e  variables U \,i'2 are 
purely  sy m b o lic  devices w hich  feed the argum ents w ith  in dices lU and [H in to  b o th  
in terpretation  fu n ction s  Hi] and fu l.

(17 ) CONT d l A [3 (H [H]'
SEM ARGl [U

a r g 2 a  J .

(18 ) PHON m e d

SEM

ACCOMPANIMENT
CONTROL

[Jo]

[mDOMAIN
p h y S ’ O b j ^

CONT d] A A l/il/T .(r i^ iI/-) V [I3 î i I^2) [H I
A RG l d]
A R C  2 m

W h en  m e d -p h ra se s  describe events, a m e ton y m ic  sense exten sion  fu n ction  m ust 
be applied  to  raise the agent sem antics up from  the sem an tics o f  the su b je ct  clause. 
Such a sense exten sion  fu n ction  can be represented as in (1 9 ).
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(19) c o N T  E Ia SEHU]
SEM

ARG l E1[a GT S j
[SEM I CONT El A E S [U]

T h is  m e to n y m ic  fu n ction  seem s ap p licab le  w ith  other p reposition s. O ne can 
im ag in e  oth er m eton y m ic  fu n ction s. T o  accou n t for  the am bigu ity  o f  (20 ) related to  
the D anish  p rep osition  i, on e needs a  fu n ction  w hich  assum es e.g. a recip ient role, 
and type-ra ises its sem antics.

(2 0 ) Han sendte hende et brev  i S tock h o lm  
‘He sent her a  letter in S to ck h o lm ’

4 Conclusion
T h e  treatm en t o f  som e lexica l sem an tic  p roperties as a  very restricted  part o f  
m eta p h oric  and m e ton y m ic  th eory  accou n ts for som e  ob v iou s p rob lem s in the cur­
rent state o f  lex ica l sem an tics. T h is  can to  a large extent b e  don e  w ith  P u stejovsk y- 
style typ e-ra is in g  fu n ction s . M akin g  the cogn itiv is t a ssu m ption s m ore  precise opens 
the p ossib ility  o f  coverin g  m uch  larger aspects o f  pos ited  language system s than are 
usually  don e  in co m p u ta tio n a l linguistics.

A cco u n tin g  for  m etap h ors as a part o f  a N L P  system  seem s to  be  valuable m ain ly  
in the parsing  realm . D evices o f  the sketched kind w ill p rob a b ly  be  ju d g e d  as h ighly 
over-generatin g . T h is  is due to  the current p u b lic  ex p ecta tion s  to  the language use 
in com p u ter  system s. M ost creative m etap h orica l language is h igh ly  stilistica lly  
m arked , and it is hard to  im ag in e  any com m ercia l need for  a  system  generating 
m eta p h orica l language.
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