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0. Introduction
In  m any languages o f  W est A frica  and also  in  the A frican-C arribean  C reo les there  ex ists  a un ique  
and p roductive  gram m atical phenom enon  involv ing  an in trica te  in terp lay  o f  a  series o f  v e rb s  and 
th e ir argum ents w ith in  the borders o f  w hat seem s to  be a  m onoclausal construction . V arious n am es 
have been  used to  designate  th is  phenom enon. A m ong them  are  serial verbs, v e rb  seria lisation , 
consecutive verbs, sequential verbs and serial v erb  constructions W e. here , adop t the  term  seria l 
verb  constructions (hereafter, SV Cs).

SV C s p resen t a n um ber o f  p rob lem s w ith  regard  to  in fo rm ation  ca tego risa tion  and  are therefo re  
the subject o f  in tense debate in  cu rren t g ram m atical theories. T h e  m ajo r issues a re  sum m arised  in  
section 1.2. In section  1 .3 ,1 g ive a b r ie f  p resen tation  o f  rep resen ta tive  approaches cu rren tly  be ing  
suggested w ith in  the  various gram m atical theo ries and form alism s.

M y hypo thesis in  th is p ap e r lies w ith in  a com putational lingu istic  fram ew ork  w here  I regard  SV C s 
as com plex pred icates derived from  the  conceptual o r  a rgum ent s truc tu re  o f  tw o  o r  m o re  v erbs , 
first by  the form al p rocess o f  un ification  and then  by  PS  ru les o f  the  language  in  q u e s tio a  I tak e  it 
that un ification  operates at all levels  o f  the g ram m ar, itK luding th e  lex icon , th e  m orphosyn tac tic  
level and the gesta lt level (to  be  defined  in  section  2 .4). In  section  2 .0 , w e b rie fly  in troduce  
unification , a concep t popu larly  em ployed  w ith in  co m pu ter science and lingu istics as an  in fo rm a
tion  com bining opera tion  on feature structures. In  subsequen t sections w e then  b eg in  to  dem onstra te  
the un ification  form alism  w ith  SV C s as they  o ccu r in  D agaare  and o th e r V o ltaic  lan g u ag es a t the  
various gram m atical levels.

1.0 Serial Verb Constructions
1.1. Data: The structure o f  Voltaic SVCs
T h e fo llow ing  data  (1 -  6) illustrate  the  structure  o f  S V C s as th ey  o ccu r in  som e m ajo r V oltaic  
languages (D agaare. K usaal, D agbane). D ata  from  som e K w a languages (A kan , E w e, Y oruba) are 
also added fo r com parative purposes.
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(1 ) D a g a a re  (a  V oltaic  language in G hana, B u ik ina  F aso  and C dte d ’Ivoire):

(1) Bayuo daac Ayuo loo
push+ p .c  A yuo fall 

B ayuo  pushed  A yuo dow n

(ii) Bayoo Ome la Ayoo k u  
b ea t p .c  k ill

B ay o r beat A yor to  death

(Hi) Bayoo na dugee ncn kuor  
F U T  boil-t-p.c m eat sell 

B ay o r w ill boil m eat and sell it

(iv ) Bayoo na dugee nen a kuor  ( n o n  s v e )
F U T  boil-t-p.c m eat and sell 

B ay o r w ill boil m eat and then  sell it

(v ) *  Bayoo na dugee nen na kuor
F U T  boil-t-p.c m eat FU T  sell 
B ay o r w ill boil m eat and sell it

(2 ) K u s a a l  (a V o ltaic  language in G hana, B urk ina F aso  and T ogo):

(i) O bu ol ne koom nu
s/he pour-i-PAST p.c w ater drink-i-PAST 

S /he  poured  w a te r and d rank  it

(ii) * 0  bu o l ne k6bm o nu
s /h e  pour-t-PAST p .c  w ater s/he drink-t-PAST 

S /he poured  w ater and drank it

(Hi) * 0  bu o l ne koom nu o
S /he  pour-i-PAST p .c  w ater drink-i-PAST it 

S ^ e  poured  w ater and drank  it

(3) D a g b a n e  (a V oltaic  language in G hana and T ogo):

(i) O zaO la kpargu yi
s/he took p .c sh irt w ore 

S /he  took a shirt and w ore it

(ii) * O zaO la kpargu y i la
s /h e  took p .c  sh irt w ore p .c 
S /he  took a sh irt and w ore it

(iii) DzemI kpaa la kpam naO mwali ni
poured  p .c  o il pu t riv e r inside 

D zem i poured  oil into the river

ii\) *D zem i kpaa la kpam naO kpam mwall ni 
poured  p .c  oil p u t o il river inside 

D zem i poured  oil in to  the river

(4 ) A k a n  (a K w a language in  G hana):

0 ) Kofi too nsuo num ui
buy  w ater d rink  

K ofi bough t w ate r and drank  it
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(ii) *Kofl too nsuo num ui nu  
buy  w ater drink  it 

K ofi bough t w ate r and d rank  it

(S) E w e  (a K w a language in  G hana and T ogo  and B enin):

(i) Komi fo Ami dze any!
b ea t fall g round 

K o m i knocked  A m i dow n

(ii) Kofi fo Ama wul
b ea t kill-i-pron 

K ofi bea t A m a to  death

(iii) ?Koml fo Ama wu 
bea t k ill 

K ofi beat A m a to  death

(iv) *  Kofi fo Ama wu 
beat k ill+ pron  

K ofi beat A m a to  death

Ama

(6) Y o ru b a  (a K w a language in  T ogo , B enin  and N igeria):

(i) Olu gbo a$o wo 
took  dress w ear 

O lu pu t on  som e clothes

T hese  characteristics are cap tured  by  the fo llow ing  w ell-fo rm edness cond itions in  (7) below :

(7)
A ll the verbs in  an  SV C  m ust share  a single structural subject.

i. In  an  SV C  there  is on ly  a single tense  node

ii. SV C s have a single po larity  clitic, (p .c)

V. T here  is an absence o f  connecto rs o r  com plem entizers w ith in  the s tring  o f  verbs.

V. D ydadic verbs m ust share in ternal argum ents.

T he w eU -form edness condition  in  (7i) wiU account fo r the u ng ram m atica lity  o f  (2 ii) since  there  
is an  undesirab le  copy  o f  the  subject p ronoun  ’s /h e ’. S im ilarly , the ex tra  occurences o f  the  fu ture 
tense m arker and the po larity  c litic  in  ( Iv )  and (3 ii) respective ly  v io la te  cond itions (7 ii) and (7 iii), 
thereby  rendering  them  ungram m atical. T h e  data  in (1 iv) illustrate  (7 iv) w h ich  is ac tually  a  sem antic  
w ell-form edness condition  because , even though  the construction  is  sy n tac tica lly  co rrec t, it do es  
no t have the norm al sem antic  read ing  o f  SV C s w here the  actions are  in tu itive ly  m o te  tig h tly  related . 
C ondition  (7v) is very  im portan t in  S V C  constructions in  V oltaic . It accoun ts fo r  th e  fac t th a t V 2s 
and subsequent verbs in  th e  S V C  d o n ’t need  in ternal argum ents w h e th e r in  th e  p ronom ina l fo rm s 
(2 iii) o r  as copies (3iv). N otice , how ever, tha t there  seem s to  be a  d iffe rence  b e tw een  V o ltaic  and  
K w a seria lisation  w ith  respect to  the  ex tra  occurrence  o f  in ternal a rgum en ts in  th e ir  pronom irtal 
form s. T h is d ifference exp la ins w hy (Sii) is  g ram m atica l and (2 iii) is not.

/ . 2  The issues
T he above characteristics o f  S V C s pose  a  n u m b er o f  p rob lem s fo r the  theory  o f  g ram m ar and the 
m ajo r issues being d iscussed  include  the  follow ing:
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1. W hat are the syntactic  and sem antic  p rocesses involved  in  these  com plex pred icates that are 
SV C s and at w hat level o f  the g ram m ar do  they  occur?

2. H ow  can  syntactic  and sem antic  inform ation  be categorised  in  these constructions?

3. D o  these  constructions express a single event o r  a  series o f  events and. i f  so , is v erb  o rder in 
these  constructions crucial to  the understand ing  o f  these phenom ena?

4 . A nd  w hy do  certain  languages seria lise  a t all w hile  o thers d o n ’t? In  o th er w ords, can  w e establish  
a  se ria lisation  param eter?

Issue no . I m igh t, fo r  instance, involve ou tlin ing  th e  syntactic  p rocesses tha t are  able to  b ring  so 
m any  verbs to g e th e r in  one  clause: bu t fo r m em ory  failu re , an  un lim ited  n u m b er o f  verbs can occur 
in  o n e  clause. W ould  these  be  cases o f  c o m p lo n en ta tio n , coord ination , ad junction  o r  som e o ther 
p rocesses?  A nd i f  so at w hat level o f  the g ram m ar are  these  like ly  to  o c c u r  the  lex icon , the 
d_struc tu re , th e  s_structu re  ?

Issue  no .2  is related  to  n o .l  bu t, in  addition , it  m igh t involve accoun ting  fo r  how  the inform ation 
fo r  each  ve rb  and its  argum ents are d istribu ted  in  the  w hole  com plex . W hat, fo r  exam ple, is it  that 
enab les a v e rb  to  share som e o f  its argum ents w ith  o thers?  T h is is w hat w e are d irec tly  concerned 
w ith  here  and a lthough the o th e r issues are  in teresting  in  th e ir  ow n  righ t it m igh t not be possib le  to 
suggest so lu tions fo r them  in  th is paper. In  the n ex t section  w e show  how  som e earlier analysis 
hav e  attem pted  to  so lve  the  problem s.

1 3  Possible solutions
A s a  reaction  to  the  above p rob lem s m any  so lu tions have been  p roposed  w ith in  various gram m atical 
theo ries and fo rm alism s. T h ere  are no  tigh t com partm en ts be tw een  these  approaches bu t it is 
possib le  to  g roup  them  into w hat I w ill call the lex ical-conceptual, the  syn tactico -sem antic  and the 
cogn itive  approaches.

13.1 The lexical •  conceptual approach
T h is  approach  to  the analysis o f  SV C s is curren tly  pursued  by  researchers such  as D dchaine (1987, 
1988) and L efebvre  (1986 , 1987, 1991), the  m ain  idea  being tha t SV C s ’are  derived  com plex 
p red icates w hich  are  fo rm ed  p rio r to  D -structu re  by  m eans o f  opera tions on  the lexical conceptual 
struc tu re  (L C S ) o f  v e rb s .’

T h e  rep resen ta tive  analysis from  th is  g roup  is  L efebvre (1991). W ith  data  from  causative SV Cs 
(w hat she term s ’tak e ’ serial verb  constructions) in  the  F on  language, L efebvre claim s that the 
p rocess o f  se ria lisation  o rig inates from  the le x ic o a  T h e  resu lting  com plex  p red icate  is then 
pro jec ted  onto  the syntax  as a b i-headed  V P. T h e  exam ple sentence she uses is show n below :

(8) Kbku s6 is o  yi'fwi i x f
K o k u  tak e  c rab  go /com e m arket

K oku b ro u g h t (d irection  aw ay / tow ards speaker) th e  crab  to  the  m arket.

T h e  L C S  o f  (8) w ill then  be  represen ted  as fo llow s in  (9):

(9)
[x cause  [y undergo  change o f  location]]
[y undergo  change o f  location  

aw ay from /tow ards speaker to  loca tion  z]
[x cause  [y undergo  change o f  location  

aw ay  ftom /iow ards sp eak er to  location  z]]

a. s d :
b. yffwi:

c. s6-y tfw i .

T h e  verbs s6  and yi'/w i w ill receive the L C S  as show n in  (9a) and (9b) respectively . T o  
L efebvre , a certa in  prcxxss (w hich  she fails to  m en tion ) ’co n fla te s’ the L C S  to form  the com plex
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lexical pred icate  in  (9c). T h is  com plex  p red icate  then  pro jec ts in to  the syntax  as a b i-headed  V P  in 
an  essen tia lly  com plem entation  configuration  (as show n in (10))

( 10)

VP

N P V

K 6 k u

V P

so
N P

/% «fta s  3

yi/wa axi

by the fo llow ing  X -b ar theory  (11)

( 11)
a. X P  - »  S p ecX ’ X ’
b. X ’ ->  X  Y P
A s L arson  (1991) po in ts  ou t, such  a theo ry  allow s heads to  have  at m ost a  s ing le  com plem en t 
from  a m axim al p ro jection , forcing  a b inary  b ranch ing  structure  in  w hich  the tw o  head s o f  the 
com plex pred icate  are inse tted  in to  tw o availab le  V  positions.

1 J 2  The syntacU co-sem antie approach

W hile the foregoing g ro u p  o f  researchers co n sid er S V C s to  be  a p roduct o f  th e  lex ico n , o thers such  
such  as B aker (1989, 1991) A yew ole (1988) and  H ale (1991) co n sid e r it to  be  a  post-lex ical 
phenom erron, tak ing  p lace at the  level o f  syntax  (and possib ly , o th e r  post-lex ical levels). B ak er 
(1989) is the  represen tative analysis fo r th is  group.

T he structural characteristics o f  the S V C  th a t w e saw  ea rlie r in  (7) (sec tion  1.2) th rea ten  the 
en tire ty  o f  the  theta-theory , especially  the  P ro jec tion  P rincip le  (P P ) and the  the ta  criterion . 
N atu ra lly , therefo re , m o st analyses w ith in  the  G B  fram ew oik  are  concerned  w ith  ana lysing  SV C s 
in  the  l i ^ t  o f  the  problem s posed  b y  the th rea t to  the ta  theory . O ne recen t analysis  in  th is  d irec tion  
is B aker (1989). M ost o f  the  SV C s w e have seen  so far seem  to  v io la te  the  P ro jec tio n  P rinc ip le  as 
stated  by  C hom sky (1981) as in  (13) below :

(12) K ofi naki A m ba kiri 
h it k ill

Kofi struck  A m ba dead

(taken  from  B aker O ln d )) .

(13) T h e  pro jection  princip le

Suppose a  is a  lexical category  and P is a position  o f  argum en t type.

a. I f  p  is  an  im m ediate  constituen t o f  a o ne-bar level p ro jec tion  o f  a  a t som e syn tac tic  level, then  
a  6-m arks p  in a ’
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A ll the V 2s e .g  lOO, yl, n Um Ul, kirif wo in  the above exam ples are transitive verbs but 
there  is no  a rgum en t fo llow ing  them  in the  su rface structure. T he object seem s to be ’d e le ted ’ at 
th is  level by  iden tity  w ith  the ob jec t o f  V 1, from  the  po in t o f  v iew  o f  o ld-fashioned transform ational 
g ram m ar. T h is  m ean s then  th a t the com plem entation  p roperties o f  such  verbs are no t represented 
at all the  levels  o f  the  syntax  o f  SV C s, thereby  v io la ting  the  P P  as sta ted  above.

T o  so lve d iis  p rob lem . B aker proposes tha t double-headed  V P s be  allow ed in  serialising 
languages, thereby  m ak ing  it possib le  fo r  bo th  verbs to  ’sh a re ’ the  sing le  ob jec t N P s in  each  o f  the 
constructions. F igu re  (14) be low  (also  taken  from  B ak e r (ib id )) illustrates the  p rincip les fo r th is 
app roach  w ith  th e  Sranan  sen tence in  (12). A ccord ing  to  h im , to  ge t a double-headed  V P  one o f  the 
verbs m u st p ro jec t im m edia te ly  to  the  V ’ level. T h e  V P  and h ig h er V ’ w ould then  be projections 
o f  bo th  v erbs , ’n a k i’ and  ’k ir i’. 'The arrow s ind icate  theta-ro le  assignm ents. A ccord ing  to the 
standard  cond itions o n  theta-ro le  assignm ent (sta ted  in  C hom sky (1986)) ’naki ’ d irec tly  theta-m arks 
’A m b a’ w hile  ’k ir i’ ind irectly  o r  pred icationally  theta-m arks ’A m b a’. Q uo ting  W illiam s (1984), 
B ak er again  claim s tha t the tw o  verbs can  theta-m ark  ’K o fi’ by  the fact that the external (agent) 
theta-ro les o f  the verbs perco late  to  th e ir  m axim al p ro jec tions, w hich  is the  V P, thereby  being 
assigned  to  the  subject. In  th is  w ay , accord ing  to  B aker, the lex ical theta-ro le-assign ing  properties 
o f  bo th  v e rb s  are  satisfied  in  th is  structure, and  the  P P  w ould  then  be obeyed.

b. If a  6-maiks ^  as a lexical property, then a 6-maiks p at all syntactic levels

(14)

T h e  conc lusions behind  such  an  approach  are  th a t X ’ theo ry  is  ex tended  in such  a w ay diat 
seria lis ing  languages allow  V ’s to  em bed  w ith in  V ’ to  form  a double-headed  construction . F inally , 
he  ou tlines th e  k ind  o f  consequences tha t these  conclusions m ay  have on  w hat k ind o f  verbs m ay 
com bine  in  an  S V C , th e ir  lin ea r o rd er and  the structural positions o f  th e ir  argum ent N P s as follow s 
in  (15):

46

46Proceedings of NODALIDA 1991



a. E ach  verb  m ay o r m ay no t 6-maric the subject o f  the w hole serial VP.
b. F o r each o ther argum ent a  in  the SV C:

i. a  m ust be 6-mariced by  all the verbs that fo llow  i t
ii. a  m ust be 0-marlced by  the v erb  tha t im m ediately  p recedes it.
iii. a  is no t 0 -m aiked  by any v e rb  that p recedes it o th er than  as in  (ii).

c. F o r each  verb  in  the  SV C , the  argum ents o f  th a t verb  m ust ap p ear in th e  fo llow ing  
h ierarchical o rd e r  A gent> Instrum ent>Patien t/T hem e>G oa]/L ocation .

B ak er’s p roposals certain ly  constitu te  an  im portan t con tribu tion  to  the  d iscussion  o n  S V C s as 
long as w e lim it ourselves to  the  k ind  o f  V  N P  V  structures th a t he  m ain ly  em ploys as the  m o tivation  
fo r  h is analysis. A  c lo ser look at lo n g er strings w ould  reveal a  n u m b er o f  o b jec tio n s to  som e o f  
B aker’s cotK lusions. A s an illustration , co n sid er (16) v isa  v is ( IS b i)  repeated  below :

(15bi). a  m ust be  6 -m aiked  by  all the verbs th a t fo llow  it.

(15)

(16) Z o  g a a  wuo haani wa k u  ma 
run  go co llect b lackberries com e give m e 

"G o and co llect som e b lackberries fo r  m e"

W hile the v e rb  ’g iv e ’ w ould  0-m ark  b lackberries it canno t be  said  tha t ’c o m e ’ does the sam e w ith  
b lackberries, thereby  v io la ting  (bi). In  o th e r  w ords (16) is a co u n te r exam ple  to  B a k e r’s charac
terisation  o f  SV C s. F u rth er still, th is  w hole idea  o f  abstracting  doub le-headedness in  seria lis ing  
languages m ight in troduce m ore prob lem s than  so lu tions, fo r  it is d ifficu lt to  see h o w  th ree , four 
o r five verbs m ay have th e ir  argum ent structure  crunched  to g eth er w ithou t ge tting  in  to  con flic t 
w ith  som e G B - theoretic  issues like the 0 -crite rion  and certain  p rinc ip les o f  w ord  o rder. F o r 
exam ple, as A w oyale  (1988: p .6) po in ts ou t, it  m igh t no t be possib le  on  (G B ?) theore tical g rounds 
fo r one verb  to  form  p a n  o f  the argum ent structure  o f  ano ther verb. A s an o th er exam ple  to  one o f  
the above reservations, the theta  criterion , at least, in  its classical sense  w ould  n o t be  obeyed  in 
B aker’s p roposed analysis, since in  effect each  o f  the tw o N P s in  the  con figuration  rece iv es  tw o 
theta  roles.

H ow ever, som e o f  these ob jections w ould  on ly  seem  to  reflec t G B  in ternal p ro b lem s crea ted  by 
B ak er’s ’double-headed  V P ’ approach. T h e  con tribu tion  o ffers us a lo t o f  good  p rem ises to  bu ild  
upon.

I J J  T he cognitive approach

W hile the approaches d iscussed  above usually  concern  them selves w ith  m ain ly  g ram m atica l issues, 
the cognitive approaches w ould  concern  them selves w ith  the rela tionships tha t ex ist be tw een  
g ram m atical categorisation  and m ental categorisa tion  i.e  the ’g ram m atica l p ack ag in g ’ v is-a -v is  the 
’cognitive pack ag in g ’. T hey  are therefo re  m ostly  in terested  in  issues lik e  the  c lausehood  and 
eventhood o f  SV C s. A n exam ple o f  such  approaches is G ivdn  (1991).

T h is study is  m ost in terested  in  the sense in  w hich  the  series o f  v e rb s  in  an  S V C  jo in tly  form  a 
single event. W hile gram m atical approaches w ould  use  structural d iagnoses lik e  the  d istribu tion  o f  
in flection  and agreem ent, G iv6n  em ploys a d ifferen t m ethod  invo lv ing  an  e lic ita tion  o f  serial and 
non-serial constructions in  d iscourse to  see the w ay in  w hich  native  speakers o f  serial and  non-seria l 
languages structure  th e ir  in form ation . 'The underly ing  princip le  fo r  th is  investiga tion  is  the D istance  
Princip le , an iconicity  princ ip le  w hich  relates g ram m atical o rgan isa tion  to  concep tual o rgan isa tion . 
T his is stated below  in  (17):

(17) T he tem poral-physical d istance betw een  chunks o f  lingu istically -coded  in fo rm ation  co r
relates d irectly  w ith the  conceptual d istance betw een  them .
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O ne in te ip ie ta tio n  o f  th is p rinc ip le  is that pause separations d iv id ing  fin ite  clauses (single event 
dom ains ) in  non-seria l languages should  be com parab le  to  those separating  verb  sequences in 
seria lis ing  languages i f  SV(Ts really  define a single event.

G iv d n ’s m ethodo lgy  involved  presen ting  speakers o f  seria lising  and  non-seria lising  languages 
w ith  a sho rt m ovie  w hich  they  w ere asked to  describe  orally  later. Pause  m easurem ents w ere taken  
and  the  p robab ilities  th a t w ere com puted  show ed that there  w ere no  sign ifican t d ifferences betw een 
pau ses  separa ting  fin ite  c lauses in  non-seria lising  languages and those separating  SV C s in  seria li
s ing  languages.

2.0 Unification grammar
In  th is  section  o f  th e  study  w e p ropose  o u r ow n  so lu tions to  som e o f  the problem s posed by  attem pts 
to  rep resen t the  s truc tu re  o f  SV(Ts. W e do th is  from  a g ram m ar form alism  that has  been  variously  
referred  to  as unification gram m ar, unification-based gram m ars, irtform ational gram m ars o r  
in form ation-based gram m ars. A  represen ta tion  o f  g ram m ar from  th is  v iew poin t is  in  consonance 
w ith  the  structure  o f  S V C s outlined  in  (7) as h igh ly  in fo rm ation-sharing , the argum ent being  that 
th is  is  possib le  because  o f  a  un ification  opera tion  w hich  can  occu r a t any level o f  the gram m ar.

B efore em bark ing  o n  the  form al represen tation  o f  SV C s from  th is inform ation  processing  
perspec tive  a t o u r  th ree  proposed  levels, w e p resen t a b r ie f  characterisa tion  o f  un ification  gram m ar 
in  section  2 .1 . F o r  the purpose  o f  ach iev ing  a  concise  analysis w e do  no t envisage g iv ing  a full 
exposito ry  accoun t o f  un ification  and un ification  gram m ar. A n adequate n u m b er o f  introductory  
references ex ist in  the  literature  fo r the  purpose  e .g  S h ieber (1985), C arlson  and L inden  (1987) and 
U szk o re it(1 9 9 0 ).

2.1 The Concept
T h e general idea  behind  unification  is that it is a com putational (i.e. a  fo rm a l) operation  that m erges 
the  in fo rm ation  o f  tw o  o r  m ore feature  structures i f  th is  in form ation  is consistent. In  o th er w ords, 
it is  an opera tion  w hich  enables tw o  featu re  structu res to  share the sam e consisten t inform ation. 
U szkoreit (1990) g ives a m uch  m ore form al defin ition  o f  the  concep t o f  un ification  as fo llow s in
(18) and (19):

(18) A  type  to is the un ification  o f  tw o types t] and t2 , i f f  to is the least in fonnative  type tha t is 
subsum ed  by  both  tj and t2 .

o r

(19) A  type  to is  th e  un ification  o f  tw o types t] and  t2 , i f f  to is subsum ed b y  bo th  t] and t2  and to 
subsum es all o th e r  ty p es tj th a t are a lso  subsum ed by  t i  and t2 .

B elow  in  (20) is an  exam ple o f  un ification  (from  S h ieb er (ib id)) as an  opera tion  w hich  com bines 
th e  in fo rm ation  from  tw o  fea tu re  struc tu res to  ob ta in  a feature  structure  that includes all the 
in fo rm ation  o f  both.

(20)
un ifies w ith

[cat: np]
[ agreem ent: [n u m b ersin g u la r] ]

r
cat: np

L ag reem en t:

48

48Proceedings of NODALIDA 1991



In  (21) w e have an  exam ple o f  an a ttem pt a t un ification  w hich  fails because  o f  inconsisten t 
in form ation  in  bo th  featu re  structures:

(21) [agr[per:3]] un ifies [agr{per.2]] =  failu re

U nification  is o ften  said to  be  com m utative, associative  and  indem potent.

A n y  grarrunar form alism  a  part o f  w hich  con ta ins un ification  as described  above w ould  then  be 
term ed  a un ification  g ram m ar o r  a  un ification-based  g ram m ar fo rm alism . S u ch  a  form alism  do es 
no t necessarily  have  to  conform  to  any  p articu la r g ram m ar theory ; it  cou ld  a lso  b e  b u ilt ju s t  as a 
tool fo r  form ulating  and  testing  theories o f  na tu ra l language. In  th is  sense  w e w ould  say  there  are 
basica lly  tw o  groups o f  un ification-based  g ram m ar form alism s. L ex ica l F u n c tian a l G ram m ar 
(L FG ) and  G eneralised  Ph rase  S tructu re  G ram m ar (G PSG ) are  those recogn ised  in  th e  lite ra tu re  to  
be  based  on  gram m atica l theo ries w hile  the  second  consists  o f  F unc tiona l U nifica tion  G ram m ar 
(FU G ) and P A T R  w hich  w ere developed  as too ls  fo r  evaluating  g ram m atica l theories.

W hat is, how ever, m ore  im portan t is  tha t these  fo rm alism s, irrespective  o f  w h e th e r th ey  w ere  
developed  as too ls  o r  as grarrunatical theories in  th e ir  ow n  righ t, are  b u ilt  o n  th e  sam e p rincip les. 
A ll the curren t fo rm alism s are  characterised  by  a  com bination  o f  a  u n ifica tio n  fram ew ork  fo r 
p rocessing  grarrunatical in fo rm ation  w ith in  com plex  featu re  struc tu res and  a  co n tex t free  phrase  
structure  part.

2.2 The lexicon: LCS unification
In  L efeb v re ’s d iag ranunatica l rep resen ta tion  (figure repeated  below ) o f  how  com plex  p red icates 
are form ed in d ie  lex icon  she fails to  m en tion  the p rocess w hich  she says ’co n fla te s ’ the  p red icates 
o f  the various verbs. D eveloping  tha t idea further, w e c la im  that th a t p rocess is indeed  a  un ification  
operation: th e  L C S s o f  the various verbs can be  represen ted  as fea tu re  s truc tu res  and  m erged  
together as long as the  in form ation  in  bo th  structu re  do  no t conflict. W e illu stra te  th is  w ith  the 
fo llow ing D agaare sentence (22) w hich  has an alm ost equ ivalen t transla tion  as L e feb v re ’s exam ple  
sen tence (8) from  Fon.

(22) Bader di la kyl gaa daa 
tak e  p .c  m ille t go  m arket 

B ad er took som e m ille t to  the m arke t

T he verbs ’ta k e ’, ’g o ’ and th e ir  com pound will have  an  identical L C S  as in  (9), repeated  below :

(9)
a. S 3 :
b. yi7wa

[x cause [y undergo  change o f  location]]
[y undergo  change o f  location

aw ay  from /tow ards speaker to  loca tion  z]
c. s6- ytfvra: [x cause [y undergo  change o f  loca tion

aw ay  firom /towards speaker to  location  z]]

T h e  reanalysis o f  th is rep resen tation  in  a un ification  form alism  is  show n  b e lo w  in  (23). T h e  L C S s 
such  as (9) are seen  in  term s o f  feature structures con ta in ing  bu n d les  o f  concep tua l in fo rm ation . 
T h e  conceptual feature  structure  o f  ’ta k e ’ is  th en  m erged  w ith  the  concep tual fea tu re  s tru c tu re  o f  
’g o ’ th rough a p rocess o f  un ification  m arked  b y  the  ’U ’ in  (23a).
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(23a)

r
I V undergo ch. c/t toe. ]

[cause \J

__1

_ y  undergo ch. of toe. _

_gaa
_ aw ay  to z

T h e  resu lting  com plex  L C S  is  represen ted  in  (23b) as a feature  structure  w hich  is m ore  com plex 
th a t die  p rev ious tw o. A s w ill be  no ticed  parts  o f  the structure  w ith  sim ila r in fo im ation  are m arked 
w ith  s im ila r num bers  (here  1). It is these  parts  w hich  are  m erged  to g eth er because they  contain 
consisten t in fo rm ation . T h is  is the sense in  w hich  w e say  un ification  can  take p lace also  inside the 
le x ic o a

(23b)

; c a u s e
_ y  u n d erg o  ch . of loc. ]

_ a w a y  to z  

■ d i-g a a

In  the  n ex t section , w e see how  the  un ification  opera tion  w ould  com bine consisten t syntactic  
in fo rm ation  abou t a rgum ents o f  tw o p red icates toge A e r  to  form  com plex  syntactic  feature  structu
res. W e w ill a lso  see th a t the  resu lt o f  th is  conceptual un ification  show s up  in  the syntax , first, as 
d iscon tinuous p red ica tes  in  the c-structu re , and  then  as p redchains in  the  f_structure.

2.3 The syntactic level: LFG unification
In  section  1.3.2, w e  saw  that B ak e r’s analysis o f  SV C s is essen tia lly  at the  syntactic  level w here he 
regards th e  tw o  verbs in  the  series as  sharing  the  in ternal argum ent. W e take a m uch  m ore  radical 
approach  and claim  that no t ju s t on ly  the in ternal argum ent b u t o th er un its like the external
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argum ent, tense and polarity  c litics are also  shared. T his w e claim  is possib le  th rough  the un ification  
operation  being  discussed.

W e adopt essen tia lly  B ak e r’s approach  w hereby V ’s can  be  em beded  w ith in  V ’s to  form  
double-headed constructions. B y  th is ex tension , w e are  able to  account fo r  the recursive  n a tu re  o f  
V Ps in  SV C s. (24) can  be  regarded as p a rt o f  the PS ru les  o f  an  S V O  seria lis ing  language like 
D agaare:

(24) S - »  N P , A U X , V P.
V P V ’.
V ’ - ♦  V ,N P , V ’.
V ’ ->  V.
V ’ V ,N P .
V ’ - ♦  V , PP.
N P ->  D E T , N.
A U X  ->  T E N SE .

T hese ru les can  then  generate  the  data  ( l i i i ) ,  repeated  be low  as (25):

(25) Bayoona dugec nen k vo r  
P U T  boil-t-p.c m ea t sell

B ay o r w ill boil m ea t and sell

T his structure  can be represented  in L FG  style c-structu re  and f-structure as show n in the  d iagram s 
below  in (26a) and (26b) respectively . T o  ind ica te  how  un ifica tion  opera tes w ith in  th e  c-structure , 
w e use the  m etavariab le  no tation  o f  L F G  in  w hich u p  and dow n arrow s are used  on the  N P  and  V P 
nodes, w hich are  regarded as feature  structures, to  show  the  d irec tion  in  w hich  g ram m atica l 
in form ation  flow s from  one feature  structure  to  another. In the  d iagram  below , th en , th e  up  and 
dow n arrow s on the N P  and V P  nodes are read respectively  as "ups sub jec t is dow n" and  "up  is 
dow n". T he "up" refers to  the  feature  structure  o f  the  m o th er node, w hich  in  th is  case  is S and  the 
"dow n" refers to  the feature  structure  o f  the node itself. S o  th is w ould  m ean  th a t, w ith  respect to  
(T S U 6 J )= i  all the  functional in fo rm ation  carried  by  the N P  in  (26) goes in to  the s u b je a  p art o f  
the  m o th er’s (i.e  S ’s) feature structure  w hile  w ith  respec t to  T=i all th e  functional in fo rm ation  
carried  by the V P  (i.e  the V P ’s feature struc tu re) is also  d irect in fo rm ation  abou t the  m o th e r’s feature  
structure. T h is is exactly  the no tion  o f  un ification  w e have been  allud ing  to  so f a r  the  in fo rm ation  
o f  the N P  is unified  w ith  tha t o f  S and the in fo rm ation  o f  the V P  is  a lso  un ified  w ith  tha t o f  S. T h e  
= in  each  o f  these  represen tations expresses th is idea  o f  un ification  m uch  c le a re r  the  in fo rm ation  
o f  the ’daugh ter’ node ind icated  by  X is  iden tified  o r  un ified  w ith  th e  in fo rm ation  o f  the  ’m o th e r’ 
node, ind icated  by  T. T h e end  resu lt is tha t bo th  m o th er and d au g h te r share  th e  sam e inform ation . 
P u t in  a sim p ler w ay, N P  is the sub jec t o f  S and V P  the fim ctional head  o f  S.

From  the above explanation  w e m ay then  say  d iat the tw o  verbs and  ku o r  share
the sam e inform ation , n o tju s t  on ly  about the in ternal argum ent ncn bu t a lso  abou t d ie  future 
tense n a  and the po larity  clitic
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(26a)

(26b)

SUBJ

OBJ

AUX

PREDCHAIN

REST

[PRED Bayoo]
[PREDTien]

TENSE FU T [PRED ha*]

PREDl
«ugce<(TsuBJXtOBJ)>* 

PREDCHAIN PRED2 1(U3r<(tSUBJ)(TOBJ)>’

A s w as h in ted  a t th e  end  o f  section  2 .3 , the  p redchain  seen  in  (26b) is  the resu lt o f  the conceptual 
un ifica tio n  described  in  tha t section . N ow , the  un ification  at th is  syn tactico -sem antic  level o f  the 
g ram m ar invo lves th e  a rgum ents o f  th is  com plex  p red icate . In  the  nex t section  w e w ill see th a t the 
concep tual u n ifica tion  again  c rea tes a  com plex  p red ica te  o r  a  'sh a rin g  g es ta lt’ w hose  'p o in ts ’ are 
th en  un ified  d u e  to  the un ifica tion  opera ting  a t th a t level too.

2.4 The gestalt level: Gestalt unification
T h e  fie ld  o f  lingu istic  sem antics is in  a con tinuous and rapid sta te  o f  developm ent. Q uite apart from  
m ore  estab lished  theories like M o n tag u e’s G ogical) m odel theoretic  sem antics, L o n g ack er’s theory  
o f  cogn itive  gram m ar, LakofT’s cognitive sem antics and Jack en d o fT s conceptual sem antics, am ong 
m any  o thers , n ew er m odels are  com ing  u p  quite  often.
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O ne o f  such  theories is the G estalt theory  curren tly  being  developed  at the  U niversity  o f  
T rondheim , N orw ay (c f  H ellan  and D im itrova-V ulchanova (1991, forthcom ing)). O ne o f  the  m ain  
aim s o f  the theory  is to  p ay  m uch  c lo ser a tten tion  to  the  re la tionsh ip  b etw een  syn tac tic  and 
conceptual levels than  o ther theories do. B y the term  gesta lt o f  a sen tence  is  m ean t am ong  a coup le  
o f  usages, as the  idealised  m odel o f  reality  tha t any ’p iece ’ o f  rea lity  has to  m atch  in  the relevan t 
respects in  o rd er to  be realised  as the  in terp re ta tion  o f  tha t sen tence. F rom  th is  w e rea lise  tha t there 
is  n o  one-to -one  relationsh ip  betw een  gestalts and the  situa tions-in -the-w o ild  th ey  m odel: there  
m ay  be  several w ays o f  m odeling  a reality  as  show n below  in  (27):

(27)

1. H e knocked  John  on  the  head

2. H e knocked  the  head  o f  John

T he sentences 1 and 2 m ay  be said  to  be tw o  gesta lts  rep resen ting  w h a t is  p robab ly  one 
situation-in -the-w oild . D ifferen t languages have d ifferen t w ays o f  m odeling  these  gesta lts  and  it is 
one o f  the aim s o f  the  theory  to  show  how  th is is done and  also  the  n u m b er o f  g esta lts  in  languages 
o f  the w orld  (gesta lt language un iversals?) O ne o f  such  attem pts a t ex tracting  language  un iversa ls  
is  the estab lish ing  o f  the  com pletedness param eter, w hich  is one  o f  the  card inal n o tions o f  the  theo ry  
(D im itrova-V ulchanova and H ellan  (ib id)). A ccord ing  to  th is  param eter, languages o f  the w orid  
m odel gestalts, w hich  are  essen tia lly  conceptual no tions, o n  the  b asis  o f  th is  p a ram ete r and  they  
have m echan ism s fo r  ad justing  constructions n ea re r o r  aw ay  from  th is  p a ram ete r in  b o th  d im en 
sions. A s a result, w e can  have com pleted  and uncom pleted  gesta lts  o r  b e tte r  still m ore  o r  less 
com plete  gestalts.

L ike  the  Jackendo lian  m odel, th is  m odel also  has th ree m odules: the  conceptual m odule/level, 
the  gestalt m odule/level and the m o iphosyn tac tic  m odule/level. H ow ever, in  th is  w ork  w e w ill be 
concerned  w ith  ju s t  one level - the  gestalt level, w here w e hope to  show  how  the  uniH cation m odel 
w e have been  develop ing  m ay be used to  rep resen t structures a t th is  level.

A t th is level the basic  un it is the gestalt, w hose superord inate  form  is the su p er gestalt. A  su p er 
gestalt d iv ides in to  a roo t gesta lt (R G ) and a dependen t gesta lt (D P). T h e  topo logy  o f  the  R G  is 
m ade u p  o f  relations and  poin ts, the  po in ts  ,in tu rn , d iv id ing  in to  cen tre  p o in t and  lim ita tion  point. 
B ut w e also  have a pred icate . T h e  sen tences 1 - 4  be low  in  (28) illustrate  th is  b asic  topo logy :

(28)
1. H e w a lk e d :
2. H e is a te a c h e r :
3. H e pain ted  the h o u s e :
4 . H e pain ted  the  house  red:

C en trepo in t - re la tion  
C en trepo in t - rela tion  - pred icate  
C en trepo in t - re la tion  - lim ita tion  po in t 
C tre.p t. - re la tion  - lim itn .p t. - pred .

T here  are m any types o f  gestalts a t th is level bu t w e w ill be m o st in terested  in  a special ty p e  ca lled  
sharing gestalts. T h ese  are  instances o f  non-icon ic  gesta lts  in  w hich  d iffe ren t re la tions w ould  share  
po ints. H ere the w o rld ’s languages d iv ide  in to  tw o  m ain  ty p es o f  gestalts: dep en d en t gesta lts  and 
serial gestalts and the c la im , to  be  elaborated  in  subsequen t w ork  (B odom o (fo rthcom ing)), is  that 
in  the expression  o f  sharing  gestalts in  causative constructions o f  the  fo rm at (29):

( 2 9 ) S - > N P  +  V P [N P X P ]

the X P  o f  non-seria lis ing  languages like N orw egian , E ng lish  and  F rench  is  essen tia lly  -V  w hile 
tha t o f  seria lis ing  languages like  D agaare, E w e and  Y oruba  is essen tia lly  -t-V (seria lisa tion  
param eter fo r gesta lt fo rm ation). T h e  tw o cases are exem plified  by the fo llow ing  N orw eg ian  and 
D agaare sentences (30).
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(30a)

1 1.

1 1 1 .

(30b)

Sigurd  slo  S igrid  ned  
h it+ P A S T  dow n 

S igurd  knocked  S igrid  dow n

G øran sparket ballen f la t
k ick + P A S T  ba ll+ D E F  fla t 

G øran  k icked  the  ball flat

Ingebjørg sp iste kjø leskapet tom t
ca t+ P A S T  fridge+D E F  em pty 

Ingeb jø rg  a te  u p  (the contents of) the refrigerator

Bayuo Ome la Ayuo b o
b ea t p .c  dow n

B ayuo knocked  A yuo dow n

Doodaa Ome la a bool pur 
b ea t p .c  D B F ball exp lode  

D o rd aa  k icked  the ball flat

BoOlsikyer d l la a trigyl baar
ea t p .c  D B F fridge fin ish

B o n lach er ate u p  (the conten ts o f) the  refrigerato r

H av ing  said  th is, w e p roceed  to  analyse how  an SV C  can  be  represen ted  w ith in  the fram ew ork 
o f  w hat w e ca ll a  gesta lt un ification  g ram m ar (G U G ). T he represen tative sen tence here  is ( l i )  
repeated  below :

11.

1 1 1.

00 Bayuo daae Ayuo loo 
push-i-p.c A yuo fall 

B ayuo  pushed  A yuo dow n

T h e  v e rb  ’p u sh ’ to g e th e r w ith  its argum ents expresses g e s tl w h ile  ’f a ll’ w ith  its argum ents 
exp resses gest2 . In  w hat w ay  then  o r  b y  w hat m echanism  do  w e say  tha t the tw o gestalts ’sh a re ’ 
p o in ts?  A gain , as w as done in  p rev ious sections, w e rein terp re t the gesta lt topo logy  as a  feature 
s truc tu re  o f  the  attribu te  value type. T h is  situa tion  is dep icted  in  (31a) w here  structures w hich 
co n ta in  s im ila r in fo rm ation  about po in ts are  m arked  w ith  thesam e n u m b er (here 1 and 2). A 
un ifica tio n  opera tion , sym bolised  by  ’U ’ runs o v er these  structu res, m erg ing  th e ir inform ation 
together.

(31a)

r _ lo c a l  f. P  " 1 r local f.
1 X -,1

L_ctr.pL

t^ re ll

[•
local f

C iB a y u c G j  1 

r ^ a c  ^  I
\J

l_ctr.pt.

^12

[ •

local f

[ i B a y u c G j  J

r 1—
^ o c a l  f. r local f.

n

i f  L lim .p t. [; C A yuo  □ j e s t t J_jim .pt. [■ C A yuo  □  4
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(31b)

L, \T' “»̂3 ]
[ .rel1-rel2

compl.g«st

Q
local f

.local f.

Qdaae* 1:^

C A yu o ^S

■3 ]

3] J
T h e resu lt o f  th is in form ation  is (31b) above. B riefly , w e say  th a t th e  various local features 

(attribu tes o f  the com ponen t parts  o f  the gesta lt), especially  th o se  o f  the  rela tions, w ou ld  then  
com bine to g eth er to  specify  the global features (attribu tes o f  the w hole  com plex). A s a  resu lt o f  the 
m erg ing  together o f  the  po in ts  th rough  the  un ifica tion  opera tion  at th is  level, w e say  tha t th e  various 
gestalts (w hich  have now  becom e a  com plex  gesta lt) share  po in ts. T h is  is h o w  w e m ay  a rrive  a t a 
com plex o r  a  ’sharing  g esta lt’ w ith in  a un ification  g ram m ar fram ew ork.

3.0 Conclusion
In  conclusion, the  m ain  concerns o f  th is  p a p e r have  been  to  o ffe r  an a lternative  approach  to  the 
representation  o f  S V C s from  a c o m p u ta tio n ^  lingu istic  perspective. A fte r  a  b r ie f  d iscussion  o f  the 
characteristics o f  SV C s w ith in  m ajo r V oltaic  languages o f  W est A frica  w e g av e  a  b r ie f  exposition  
o f  som e earlier trea tm en ts o f  SV C s. T h e  rest o f  the p ap e r then  consisted  o f  an  acco u n t o f  SV C s 
using  a un ification  g ram m ar fram ew ork.

T he unification  operation , as has been  show n, is a  pow erfu l tool w hich  can  be  used  to  analyse 
linguistic  da ta  independent o f  theory . In  th is  p ap e r it h as  been  show n to b rin g  to g e th e r analyses 
from  d iverse  theories, includ ing  lex icalist, syn tac tico -sem anticist and  concep tua list ones. F rom  th is  
perspective w e claim  the un ification  g ram m ar approach  to  be  a  clean , un ify in g  w ay  o f  represen ting  
SV Cs.

T he paper, w hich  is m ain ly  a dem onstra tion  o f  how  in fo rm ation  is  p rocessed  b e tw een  ve rb s  and  
th e ir argum ents w ith in  an  SV C , has, how ever, n o t accounted  fo r  m any  o th e r issu es  concern ing  
SV C s such  as eventhood, c lausehood , ve rb  o rd er and p aram etrisa tion  and shou ld  constitu te  top ics 
fo r fu ture research .

Note
In  th is  and m any  o f  the  featu re  structures in  th is  p a p e r it  has been  necessa ry  to  do  som e 
represen tational im derspecifications in  o rd e r arch ieve s im p ler fea tu re  s truc tu res and  thereby  
arch ieve useful generalisations. H ere, it  w ould  have  been  necessary , fo r  in stance, to  accoun t 
fo r  how  die po larity  c litic  -e, like  the future tense  particle , is a lso  shared  by  the tw o  v e rb s  in  the 
construction .
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