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1. I n tr o d u c t io n  

T h is  d o c u m e n t c o m p r is e s  th e  d e liv e r a b le s  S P E C 3  a n d  I M P L 3  o f W o r k  P a c k a g e s  6  a n d  7  
( h e n c e fo r th : W P 6 , W P 7 ) , ta s k s  6 .3  a n d  7 .3 , o f th e  A G I L E  p r o je c t, w h ic h  h a v e  b e e n  
c o n c e r n e d  w ith  th e  s p e c ific a tio n  a n d  im p le m e n ta tio n  o f g r a m m a tic a l r e s o u r c e s  fo r  th e  F in a l 
P r o to ty p e . T h e  w o r k  n a tu r a lly  b u ild s  o n  th e  p r e v io u s  d e liv e r a b le s  S P E C 1 , S P E C 2  a n d  
I M P L 1 , I M P L 2 , w h ic h  p r e s e n te d  lin g u is tic  s p e c ific a tio n s  a n d  th e ir  im p le m e n ta tio n s  fo r  th e  
I n itia l D e m o n s tr a to r  a n d  th e  I n te r m e d ia te  P r o to ty p e .  

T h e  p r im a r y  g o a l o f A G I L E  c o n s is ts  in  d e v e lo p in g  a  s u ite  o f s o ftw a r e  to o ls  to  a s s is t 
te c h n ic a l w r ite r s  in  th e  p r o d u c tio n  o f u s e r  m a n u a ls  in  th e  C A D /C A M  d o m a in  in  s e le c te d  
la n g u a g e s  o f E a s te r n  E u r o p e  ( B u lg a r ia n , C z e c h  a n d  R u s s ia n ) . T h is  p r o b le m  is  a p p r o a c h e d  
b y  m e a n s  o f m u ltilin g u a l g e n e r a tio n  fr o m  a  c o m m o n  s e m a n tic  r e p r e s e n ta tio n  o f th e  
p r o c e d u r a l a s p e c ts  o f th e  ta s k  o f u s in g  s u c h  s o ftw a r e  to o ls . M u ltilin g u a l d o c u m e n ta tio n  is  
th u s  g e n e r a te d  d ir e c tly  fr o m  th e  u s e r  in te r fa c e  a n d  d o m a in  ta s k  m o d e l, in  c o n tr a s t to  th e  
c u r r e n t p r a c tic e  w h e r e  th e  in itia l d o c u m e n ta tio n  is  p r o d u c e d  in  o n e  la n g u a g e  o n ly  a n d  
s u b s e q u e n tly  tr a n s la te d . 

T h e  o b je c tiv e  o f W P 6  h a s  b e e n  to  p r o v id e  lin g u is tic  s p e c ific a tio n s  o f th e  p h e n o m e n a  
c o n s id e r e d  r e le v a n t fo r  m o d e lin g  in s tr u c tio n a l te x ts  in  th e  C A D /C A M  d o m a in  a c c o r d in g  to  
a n  in itia l c o r p u s  a n a ly s is  o f in s tr u c tio n a l te x ts  ( c f. d e liv e r a b le  C O R P ) . W P 6  h a s  b e e n  d iv id e d  
u p  in to  th r e e  ta s k s  in  w h ic h  th e  g r a m m a r  m o d e ls  fo r  B u lg a r ia n , C z e c h  a n d  R u s s ia n  h a v e  
b e e n  in c r e m e n ta lly  b u ilt u p , e n s u r in g  th a t e a c h  s ta g e  w a s  s e lf- c o n ta in e d  a n d  lin g u is tic a lly  
in te r e s tin g  a n d  th a t th e  fin a l d e s c r ip tio n  w a s  r o b u s t.  

T h e  o b je c tiv e  o f W P 7  h a s  b e e n  to  d e v e lo p  c o m p u ta tio n a l g r a m m a r s  b a s e d  o n  th e  
lin g u is tic  s p e c ific a tio n s  p r o v id e d  in  W P 6  a n d  a d e q u a te  fo r  th e  g e n e r a tio n  o f te x ts  in  th e  
C A D /C A M  d o m a in , b u t n o t r e s tr ic te d  to  th e  s u b la n g u a g e . L ik e  W P 6 , W P 7  h a s  b e e n  d iv id e d  
u p  in to  th r e e  ta s k s  in  w h ic h  th e  c o m p u ta tio n a l g r a m m a tic a l r e s o u r c e s  o f B u lg a r ia n , C z e c h  
a n d  R u s s ia n  h a v e  b e e n  s u c c e s s iv e ly  b u ilt u p  fr o m  a n  I n itia l D e m o n s tr a to r  to  a n  I n te r m e d ia te  
P r o to ty p e  to  th e  n o w  d u e  F in a l P r o to ty p e .  

T h e  F in a l P r o to ty p e  to  b e  d e liv e r e d  a t th is  s ta g e  o f th e  p r o je c t is  c a p a b le  o f g e n e r a tin g  
te x t in  m o r e  th a n  o n e  s ty le , b o th  fo r  e x p r e s s in g  c o m p le x  p r o c e d u r e s  a n d  fo r  d e s c r ib in g  th e  
fu n c tio n a lity  o f th e  a p p lic a tio n  b e in g  d o c u m e n te d  ( c f. T E X M 3 ) . W h ile  s ty le  c o n tr o l o p tio n s  
a r e  s e t a t th e  le v e l o f m a c r o p la n n in g  a n d  d is c o u r s e  m o d e ls , s ty le  e x p r e s s io n  m e c h a n is m s  a r e  
r e a lis e d  th r o u g h  le x ic o - g r a m m a tic a l m e a n s . T h u s , th e  ta s k s  6 .3  a n d  7 .3  o f W P s  6  a n d  7  
c o m p r is e d :  

• a c c o u n tin g  fo r    th e  r e la tio n s  b e tw e e n  s ty lis tic  fe a tu r e s  o f d is c o u r s e  a n d  le x ic o -
g r a m m a tic a l m e a n s  ( w h e r e v e r  a p p ly in g ) ; 

• d e s c r ib in g  th is  in  te r m s  o f  S y s te m ic  F u n c tio n a l G r a m m a r ; 

• r e v is in g  a n d  e x te n d in g  th e  g r a m m a r  m o d e ls  fo r  B u lg a r ia n , C z e c h  a n d  R u s s ia n  
a c c o r d in g ly ; 

• e x te n d in g  a n d  d e ta ilin g  o u t th e  g r a m m a r  im p le m e n ta tio n s  fo r  B u lg a r ia n , C z e c h  a n d  
R u s s ia n   



AG IL E  2  

 

 

1.1 G o a ls  o f t h is  d e liv e r a b le  

T h e  p r im a r y  g o a l o f th e  p r e s e n t r e p o r t is  to  p r e s e n t a  lin g u is tic  d e s c r ip tio n , s p e c ific a tio n  
a n d  im p le m e n ta tio n  o f th e  s e t o f g r a m m a tic a l p h e n o m e n a  th a t a r e  r e le v a n t fo r  th e  F in a l 
P r o to ty p e . T h is  d e s c r ip tio n  is  a  n a tu r a l e x te n s io n  o f th e  S P E C 2  a n d  I M P L 2  d e liv e r a b le s  in  
th e  fo llo w in g  tw o  s e n s e s : W e  d e s c r ib e  s o m e  a d d itio n a l g r a m m a r  p h e n o m e n a  th a t n e e d  to  b e  
tr e a te d  in  o r d e r  to  b e  a b le  to  g e n e r a te  th e  ta r g e t te x ts  o f th e  F in a l P r o to ty p e , a n d  w e  d e ta il 
o u t th e  d e s c r ip tio n  o f s o m e  g r a m m a r  p h e n o m e n a  a lr e a d y  d is c u s s e d  in  S P E C 2 , ta k in g  
a c c o u n t o f th e  la n g u a g e - s p e c ific  id io s y n c r a s ie s  o f th e  g r a m m a r s  o f B u lg a r ia n , C z e c h  a n d  
R u s s ia n . F o r  e x a m p le , w e  im p le m e n te d  a  c o n tr a s tiv e  a c c o u n t o f s p a tia l lo c a tin g  
c ir c u m s ta n tia ls  fo r  a ll th r e e  la n g u a g e s  a n d  r e v is e d  th e  a s p e c t d e s c r ip tio n  a n d  im p le m e n ta tio n  
g iv e n  in  S P E C 2  a n d  I M P L 2 .  D o in g  s o , w e  c o n tin u e d  a p p ly in g  th e  s tr a te g y  o f s h a r in g  
d e v e lo p m e n t e ffo r ts  a m o n g  th e  th r e e  s ite s  b y  d is tr ib u tin g  ta s k s  o f g r a m m a r  d e s c r ip tio n  a n d  
im p le m e n ta tio n  a m o n g  th e  p a r tn e r s  a c c o r d in g  to  lin g u is tic  p h e n o m e n a  r a th e r  th a n  in d iv id u a l 
la n g u a g e s . T h is  is  r e fle c te d  in  th e  o r g a n iz a tio n  o f th e  m a in  p a r t o f th e  r e p o r t ( C h a p te r  3 )  in  
th a t th e  in d iv id u a l s e c tio n s  a r e  o r g a n iz e d  a c c o r d in g  to  p h e n o m e n a  r a th e r  th a n  in d iv id u a l 
la n g u a g e s .  

 T h e  s e c o n d  g o a l o f th is  r e p o r t is  to  p r o v id e  th e  r a tio n a le  b e h in d  c h o o s in g  th e  
p a r tic u la r  a p p r o a c h  to  g r a m m a r  d e v e lo p m e n t ta k e n  in  AG I L E , its  u n d e r ly in g  th e o r y  a n d  th e  
m e th o d o lo g y  a d o p te d . S in c e  th is  is  th e  fin a l r e p o r t in  W P s  6  a n d  7  a n d  in  o r d e r  to  b e  a b le  to  
fu lly  a p p r e c ia te  th e  r e s u lts  a c h ie v e d  in  th e s e  tw o  w o r k  p a c k a g e s , it a p p e a r s  n e c e s s a r y  to  
r e c a p itu la te  th e  s ta r tin g  s itu a tio n  a t th e  b e g in n in g  o f th e  p r o je c t th a t le d  to  th e  c h o ic e  o f o u r  
a p p r o a c h  a n d  to  th e  a d o p tio n  o f o u r  p a r tic u la r  w o r k  s tr a te g y . 

1.2  O v e r v ie w  o f t h is  d e liv e r a b le  

W e  s ta r t o u r  r e p o r t w ith  r e c a p itu la tin g  th e  m o tiv a tio n s  fo r  c h o o s in g  th e  a p p r o a c h  o f 
g r a m m a r  d e v e lo p m e n t p u r s u e d  in  AG IL E  ( S e c tio n  2 .1 ) , its  th e o r e tic a l u n d e r p in n in g s  
( S e c tio n  2 .2 )  a n d  th e  m e th o d o lo g y  p u r s u e d  in  im p le m e n ta tio n , k n o w n  a s  re s o u rc e  s h a rin g  
( S e c tio n s  2 .3  a n d  2 .4 ) . S e c tio n s  2 .2   to  2 .4  a r e  s lig h tly  c o n d e n s e d  v e r s io n s  o f S e c tio n s  2  a n d  
3  o f th e  fir s t d e liv e r a b le  in   W P 7  ( I M P L 1 ) . S e c tio n  2 .5  b r ie fly  d e s c r ib e s  th e  th r e e  p h a s e s  o f 
w o r k  in  th e  W P s  6  a n d  7  a n d  th e  d is tr ib u tio n  o f r e s p o n s ib ilitie s  a c c o r d in g  to  p a r tn e r s . T h e  
te c h n ic a l p a r t o f th is  r e p o r t c o n ta in s  th e  lin g u is tic  d e s c r ip tio n , s p e c ific a tio n  a n d  
im p le m e n ta tio n  o f th e  lin g u is tic  p h e n o m e n a  w e  d e a lt w ith  in  ta s k s  6 .3  a n d  7 .3  ( C h a p te r  3 ) . 
T h e  lin g u is tic  p h e n o m e n a  tr e a te d  in  th is  r e p o r t a r e  th e  fo llo w in g  ( th e  p a r tn e r s  r e s p o n s ib le  
fo r  e a c h  a r e  g iv e n  in  b r a c k e ts ) : 

• T r a n s itiv ity  ( S e c tio n  3 .1 ; R R IAI) ; 

• As p e c t ( S e c tio n  3 .2 ; R R IAI) ; 

• M o o d  a n d  M o d a lity  ( S e c tio n  3 .3 ; B AS ) ; 

• W o r d  o r d e r  ( S e c tio n  3 .4 ; C U )  

• S u b je c t d r o p p in g  ( S e c tio n  3 .5 ; C U )  

• T e x tu a l c o n ju n c tio n s  ( S e c tio n  3 .6 ; C U )  

• C la u s e  c o m p le x ity  ( S e c tio n  3 .7 ; C U )  

• Q u a n tific a tio n  ( S e c tio n  3 .8 ; R R IAI)  
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• Ag re e m e n t ( S e c tio n  3 .9 ; C U )  

W e  c o n c lu d e  w ith  a  s u m m a r y  o f th e  a c h ie v e m e n ts  m a d e  in  W P s  6  a n d  7 , p r e s e n tin g  th e  
c u r r e n t c o v e r a g e  o f th e  g r a m m a r s  o f B u lg a r ia n , C z e c h  a n d  R u s s ia n  im p le m e n te d  in  AG I L E  
a n d  p o in tin g  o u t th e ir  lim its  a s  w e ll a s  a s s e s s in g  th e ir  r e - u s a b ility  fo r  o th e r  d o m a in s  a n d  
a p p lic a tio n s .  

1.3  N o t a t io n a l c o n v e n t io n s  in  t h is  d o c u m e n t  

F ig u r e  1  p r e s e n ts  th e  g e n e r a l n o ta tio n a l c o n v e n tio n s  u s e d  in  S y s te m ic  F u n c tio n a l G r a m m a r  
a n d  F ig u r e  2  s h o w s  th e  n o ta tio n  w e  a d o p te d  fo r  th e  s p e c ific a tio n  o f s y s te m  n e tw o r k s . F ig u r e  
3  p r o v id e s  th e  s y n ta x  o f c o m p u ta tio n a l s y s te m  n e tw o r k  s p e c ific a tio n s  in  K P M L . I n  r u n n in g  
te x t, fe a tu r e  n a m e s  a r e  g iv e n  in  b o ld  fa c e , s y s te m  n a m e s  a r e  g iv e n  in  c a p ita ls , a n d  a ls o  th e  
n a m e s  o f r e g io n s  a r e  g iv e n  in  c a p ita ls .  W ith in  th e  d e liv e r a b le , la n g u a g e s  a r e  a b b r e v ia te d  b y  
th e  fo llo w in g  c o d e s : B g  fo r  B u lg a r ia n , C z  fo r  C z e c h , a n d  R u  fo r  R u s s ia n . 

 

fu n c t io n a l  e le m e n t s    Ac to r ,  S u b je c t, e tc  

s y s t e m  n a m e s    M O O D  

g r a m m a t ic a l   fe a t u r e s   f e a tu r e   

s e le c t io n  e x p r e s s io n s :    

d e lic a c y    [ f e a tu r e - x  : f e a tu r e - y ,...]  

s im u lt a n e it y     [ f e a tu r e - x   &  f e a tu r e - y ,...]  

r e a liz a t io n  s t a t e m e n t s : 

in s e r t     + S u b je c t 

c o n fla t e    S u b je c t/Ac to r  

e x p a n d     M o o d ( F in ite )  

o r d e r     S u b je c t  ^   F in ite  

p r e s e le c t    S u b je c t:n o m in a l- g r o u p  

le x ic a l c o n s t r a in t s :  

c la s s ify     P r o c e s s ::d o in g - v e r b  

in fle c t ify    N o u n :::s in g u la r  

le x ify     N o u n  ! L E X E M E  

s y n t a c t ic  s t r u c t u r e s    tr e e s  ( p r e s e n te d  a s  s c r e e n  d u m p s ) 
 

F ig u re  1 : N o ta tio n a l c o n v e n tio n s  in  S y s te m ic  F u n c tio n a l G ra m m a r 

 
 
System-name → 
   [feature-a] (Function1 : feature-x) 
   [feature-b] (Function2 : feature-y, Function3 ! feature-z) 
   [feature-c] (Function4 : feature-f,feature-g) 

 

F ig u re  2 : N o ta tio n  fo r s y s te m  n e tw o rk s  
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(system 
 :name SYSTEM-NAME 
 :inputs (OR feature-x 
          (AND feature-y feature-z)) 
 :outputs ((0.5 feature-a  
                (insert Function-1)) 
           (0.5 feature-b 
                (conflate Function-2 Function-3) 
                (preselect Function-2 feature-c))) 
 :chooser SYSTEM-NAME-CHOOSER 
 :region REGION-NAME 
 :metafunction METAFUNCTION) 

:name g iv e s  th e   n a m e   o f  th e   s y s te m ; :inputs s p e c ifie s  th e   fe a tu r e s  th a t  a c t a s  e n tr y   c o n d itio n s  to   th e  s y s te m ; 
:outputs s p e c ifie s  th e  fe a tu r e s  o f   th e  s y s te m , w h e r e  fe a tu r e s  m a y   h a v e   r e a liz a tio n   s ta te m e n ts   a tta c h e d   (  
insert, conflate, preselect e tc .) ; :region s p e c ifie s  th e  fu n c tio n a l r e g io n   th e  s y s te m   b e lo n g s  to ---th is  
c a n   b e  th o u g h t  o f a s  a   fin e r  g r a in e d  s u b c la s s ific a tio n  o f m e ta fu n c tio n  g iv e n  in  th e  :metafunction s lo t a n d  is  u s e d  
fo r  th e  o r g a n iz a tio n  o f r e s o u r c e s . 

 
Fig u re  3 : S y n ta x  fo r c o m p u ta tio n a l s y s te m  n e tw o rk  s p e c ific a tio n s  

F u r th e r m o r e , th e  fo llo w in g  a b b r e v ia tio n s  a r e  u s e d : 

-  D M  fo r  d o m a in  m o d e l; 

-  A-b o x  fo r  As s e r tio n  B o x ; 

-  P O S  fo r  P a r t O f S p e e c h ; 

-  s o  fo r  s o m e o n e ; 

-  s th  fo r  s o m e th in g . 

T h r o u g h o u t th is  r e p o r t, in  th e  E n g lis h  g lo s s e s  o f th e  e x a m p le s  g iv e n , w e  u s e  a b b r e v ia tio n s  
o f m o r p h o lo g ic a l c a te g o r ie s . C a te g o r ie s  p r e s e n t in  th e  a b b r e v ia tio n s  a r e  in  th e  fo llo w in g  
o r d e r : P O S 1 , G e n d e r , N u m b e r , C a s e , P e r s o n  a n d  D e te r m in a c y . A c a te g o r y  is  o m itte d  if it is  
n o t r e le v a n t in  a  g iv e n  c o n te x t. T h e  p o s s ib le  v a lu e s  fo r  e a c h  c a te g o r y  a r e  th e  fo llo w in g  ( n o t 
a ll a r e  p r e s e n t in  a ll th r e e  la n g u a g e s ) : 

• P O S : Ad j ( a d je c tiv e ) , P a s tP a r t ( p a s t p a r tic ip le ) , N o m in a liz a tio n  ( n o m in a liz e d  v e r b ) , 
I m p e r  ( im p e r a tiv e  m o o d ) , I n d ic  ( in d ic a tiv e  m o o d ) , I n f ( in fin itiv e ) , G e r u n d  ( R u s s ia n  
v e r b a l a d v e r b ) ; 

• G e n d e r : M  ( m a s c u lin e , in  C z e c h  m a s c u lin e  a n im a te ) , I  ( m a s c u lin e  in a n im a te ) , F  
( fe m in in e ) , N  ( n e u te r ) ; 

• N u m b e r : S g  ( s in g u la r ) , P l ( p lu r a l) ; 

• C a s e : N o m  ( n o m in a tiv e ) , G e n  ( g e n itiv e ) , D a t ( d a tiv e ) , Ac c  ( a c c u s a tiv e ) , V o c  
( v o c a tiv e ) , L o c  ( lo c a le )  a n d  I n s  ( in s tr u m e n ta l) ; 

• P e r s o n : 1 , 2 , 3 ; 

• D e te r m in a c y : D e t ( d e fin itiv e  a r tic le  fo r  B u lg a r ia n ) ; 

                                                

 
1  S o m e tim e s  m o r e  d e ta ile d  th a n  c la s s ic a l d iv is o n  to  9  o r  1 0  P O S  c a te g o r ie s , e .g . P a s tP a r t ( p a s t p a r tic ip le ) . 

T h is  c a te g o r y  is  a ls o  o m itte d  if it is  th e  s a m e  fo r  th e  E n g lis h  w o r d . 
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• V o ic e : R e fl ( r e fle x iv e ) ; 

• As p e c t: I m p e r f ( im p e r fe c tiv e ) , P e r f ( p e r fe c tiv e ) . 

 

2. T h e o r y , m e t h o d s , t e c h n iq u e s  a n d  o r g a n iz a t io n  o f  g r a m m a r  
d e v e lo p m e n t  

2.1  M o t iv a t io n s  fo r  t h e  a p p r o a c h  o f m u lt ilin g u a l g r a m m a r  d e v e lo p m e n t  
p u r s u e d  in  A G I L E  

T h e  p la tfo r m  fo r  im p le m e n ta tio n  o f th e  g r a m m a tic a l r e s o u r c e s  o f B u lg a r ia n , C z e c h  a n d  
R u s s ia n  c h o s e n  in  AG I L E  is  th e  K o m e t- P e n m a n  M u ltiL in g u a l ( K P M L )  s y s te m  ( B a te m a n , 
1 9 9 7 ) , w h ic h  is  b a s e d  o n  th e  P e n m a n  s y s te m  fo r  g e n e r a tin g  E n g lis h  ( M a n n , 1 9 9 3 ; M a n n  a n d  
M a tth ie s s e n , 1 9 8 3 ; P e n m a n , 1 9 8 9 ) . B e lo w , w e  b r ie fly  e x p la in  th e  m o tiv a tio n s  fo r  c h o o s in g  
K P M L  a s  ta c tic a l g e n e r a to r  a n d  g r a m m a r  d e v e lo p m e n t w o r k b e n c h . T o  m a k e  th e  p r e s e n t 
d o c u m e n t s e lf- c o n ta in e d , w e  a ls o  p r o v id e  a  b r ie f d e s c r ip tio n  o f th e  th e o r e tic a l u n d e r p in n in g s  
o f th e  K P M L  s y s te m , S y s te m ic  F u n c tio n a l L in g u is tic s  ( S F L ; H a llid a y , 1 9 7 3 , H a llid a y , 1 9 8 5 , 
H a llid a y  &  M a tth ie s s e n , 1 9 9 9 )  ( S e c tio n  2 .2 )  a n d  d e s c r ib e  K P M L ’s  m u ltilin g u a l d e s ig n  a n d  
u s e  a s  a  w o r k b e n c h  fo r  d e v e lo p in g  g r a m m a tic a l r e s o u r c e s  ( S e c tio n  2 .3 ) .2   

T o  b e  a b le  to  fu lly  a p p r e c ia te  th e  a c h ie v e m e n ts  m a d e  in  g r a m m a r  d e v e lo p m e n t in  AG IL E , 
it is  im p o r ta n t to  n o te  w h a t th e  p a r tic u la r  s ta r tin g  s itu a tio n  w a s  a t th e  b e g in n in g  o f th e  
p r o je c t. At th e  v e r y  o u ts e t o f th e  p r o je c t, w e  d e c id e d  th a t w e  w a n te d  to  a v o id  a  s itu a tio n  in  
w h ic h  w e  w o u ld  h a v e  th r e e  d iffe r e n t g e n e r a to r s , u s in g  th r e e  d iffe r e n t a p p r o a c h e s  to  
g r a m m a r  a n d  th r e e  d iffe r e n t fo r m a lis m s . G iv e n  th e  s iz e  o f th e  ta s k , w e  a g r e e d  th a t w e  
n e e d e d  a  c o m m o n  a p p r o a c h , s o  th a t d e v e lo p m e n t e ffo r ts  c o u ld  b e  s h a r e d  in  a  m a x im a lly  
e ffic ie n t a n d  e ffe c tiv e  w a y  a m o n g  th e  p a r tn e r s . 

F ir s t o f a ll, a n d  n o t d is s im ila r  to  o th e r  m u ltilin g u a l p r o je c ts , th e  s ta r tin g  s itu a tio n  in  
AG I L E  w a s  th a t c o m p u ta tio n a l r e s o u r c e s  fo r  m o r e  th a n  o n e  la n g u a g e  h a d  to  b e  d e v e lo p e d . 
H o w e v e r , u n lik e  in  o th e r  m u ltilin g u a l p r o je c ts  lik e  D R AF T E R  ( P a r is  e t a l., 1 9 9 5 )  a n d  m a n y  
o th e r s , th e  la n g u a g e s  w e  h a v e  d e a lt w ith  in  AG I L E  h a d  n o t b e e n  tr e a te d  c o m p u ta tio n a lly  fo r  
th e  p u r p o s e  o f n a tu r a l la n g u a g e  g e n e r a tio n  a t a ll. W h ile  th e r e  e x is t c o m p u ta tio n a l 
c o m p o n e n ts  fo r  a ll o f B u lg a r ia n , C z e c h  a n d  R u s s ia n , in  p a r tic u la r  m o r p h o lo g ic a l 
c o m p o n e n ts  a n d  le x ic o n s ,3  th e r e  h a d  n o t b e e n  c o m p u ta tio n a l a c c o u n ts  o f th e ir  g r a m m a r s  
th a t c o u ld  b e  r e a d ily  r e - u s e d  fo r  th e  ta s k s  a t h a n d  in  AG I L E . N e ith e r  h a d  a n y  k in d  o f 
g e n e r a tio n  a lg o r ith m  b e e n  d e s ig n e d  fo r  a n y  o f th e  th r e e  la n g u a g e s . T h is  m e a n t th a t fo r  a ll 
th r e e  la n g u a g e s  ne w  g r a m m a r s  o f B u lg a r ia n , C z e c h  a n d  R u s s ia n  h a d  to  b e  d e v e lo p e d . 

S e c o n d , th e  e x p e r tis e  in  c o m p u ta tio n a l lin g u is tic s  fo r  B u lg a r ia n , C z e c h  a n d  R u s s ia n  is  
r a th e r  v a r ia b le . F o r  e x a m p le , w h ile  in  th e  C z e c h  R e p u b lic  a n d  in  R u s s ia , th e r e  is  a  la r g e  b o d y  

                                                

 
2      A s lig h tly  m o r e  d e ta ile d  d e s c r ip tio n  o f  th e  m a jo r  p r in c ip le s  o f S y s te m ic  F u n c tio n a l L in g u is tic s , its  u s e  

in  N a tu r a l L a n g u a g e  G e n e r a tio n  a n d  its  im p le m e n ta tio n  o f m u ltilin g u a lity  is  g iv e n  in  th e  I M P L 1  
d e liv e r a b le . 

3   E x is tin g  m o r p h o lo g ic a l c o m p o n e n ts  o f B u lg a r ia n , C z e c h  a n d  R u s s ia n  h a v e  b e e n  r e - u s e d  in  AG I L E  ( c f. 
e .g ., d e liv e r a b le  I M P L 2 ) . 



AG IL E  6  

 

 

o f w o r k  in  c o m p u ta tio n a l lin g u is tic s   —  in  p a r tic u la r  th e r e  is  a  lo n g - s ta n d in g  tr a d itio n  in  
m a c h in e  tr a n s la tio n  in  R u s s ia  —  th e r e  is  le s s  e x p e r tis e  in  th is  fie ld  c o n c e r n in g  B u lg a r ia n . 
T h u s , a n y  fr a m e w o r k  fo r  n a tu r a l la n g u a g e  g e n e r a tio n  a n d  g r a m m a r  d e v e lo p m e n t w o u ld  h a v e  
b e e n  n e w  to  a ll th e  p a r tn e r s  in v o lv e d  a n d  it th e r e fo r e  s e e m e d  d o u b ly  s ig n ific a n t to  a d o p t a n  
a p p r o a c h  w a s  e a s ily  a c c e s s ib le  fo r  a ll p a r tn e r s , i.e ., a  fr a m e w o r k  th a t w a s  s u ffic ie n tly  
d o c u m e n te d  a n d  w e ll te s te d . 

A th ir d  fa c to r  th a t h a d  to  b e  ta k e n  in to  a c c o u n t in  d e c id in g  fo r  a n  a p p r o a c h  to  g r a m m a r  
d e v e lo p m e n t a n d  ta c tic a l g e n e r a tio n  w a s  th e  lin g u is tic  tr a d itio n  in  E a s te r n  E u r o p e . E v e n  
th o u g h  fo r m a l, s tr u c tu r a lly  o r ie n te d  a p p r o a c h e s  e x is t, th e  p r im a r y  lin g u is tic  tr a d itio n  in  
E a s te r n  E u r o p e  is  a  fu n c tio n a l o n e . I n  p a r tic u la r , th e  P r a g u e  S c h o o l h a d  a  m a jo r  in flu e n c e  
o n  c o n tin e n ta l E u r o p e a n  lin g u is tic s  in  g e n e r a l; a n d  a ls o  in  R u s s ia  a n d  B u lg a r ia , th e r e  is  a  
s tr o n g  tr a d itio n  in  “ c o m m u n ic a tiv e ”  a p p r o a c h e s  to  la n g u a g e . F o r  a ll th r e e  la n g u a g e s  th e r e  
e x is t la r g e  b o d ie s  o f lin g u is tic - d e s c r ip tiv e  w o r k  in  th e  fu n c tio n a l tr a d itio n , w h ic h  w e  w a n te d  
to  b e  a b le  to  m a k e  u s e  o f in  o u r  d e s c r ip tio n s . G iv e n  th is , th e  a p p r o a c h  to  b e  ta k e n  in  AG I L E  
n e e d e d  to  b e  a s  c o m p a tib le  a s  p o s s ib le  w ith  th e  s ta n d in g  tr a d itio n  in  E a s te r n  E u r o p e . 

F in a lly , c o n c e r n in g  th e  lin g u is tic  p r o p e r tie s  o f th e  th r e e  la n g u a g e s  w e  h a d  to  d e a l w ith  in  
th e  p r o je c t, e v e n  th o u g h  a ll o f th e m  a r e  S la v o n ic  la n g u a g e s , th e y  b e lo n g  to  d iffe r e n t 
s u b ty p e s  —  C z e c h  is  a  W e s te r n - S la v o n ic  la n g u a g e , R u s s ia n  a n  E a s te r n - S la v o n ic  la n g u a g e  
a n d  B u lg a r ia n  a  S o u th e r n - S la v o n ic  la n g u a g e  —  w ith  d iffe r e n t ty p o lo g ic a l fe a tu r e s . I n  
p a r tic u la r , c o m p a r in g  th e  th r e e , w h ile  C z e c h  a n d  R u s s ia n  a r e  h ig h ly  in fle c tin g  la n g u a g e s , 
B u lg a r ia n  lo s t m o s t o f its  in fle c tio n s , a n d  th u s  a m o n g  th e  S la v o n ic  la n g u a g e s  it is  lik e  
E n g lis h  a m o n g  th e  G e r m a n ic  la n g u a g e s . G iv e n  th a t w e  w a n te d  to  u s e  a  c o m m o n  g e n e r a l 
lin g u is tic  a n d  c o m p u ta tio n a l a p p r o a c h  fo r  a ll th r e e  la n g u a g e s , th e  a p p r o a c h  c h o s e n  n e e d e d  
to  b e  fle x ib le  e n o u g h  to  a c c o m m o d a te  th e  p a r tic u la r itie s  o f S la v o n ic  la n g u a g e s , th e ir  
c o m m o n a litie s  a s  w e ll a s  th e ir  d iffe r e n c e s . 

I n  s u m m a r y , th e  c o n s tr a in ts  th a t h a d  to  b e  ta k e n  in to  a c c o u n t in  th e  d e c is io n  fo r  a  
lin g u is tic  a n d  c o m p u ta tio n a l a p p r o a c h  to  g r a m m a r  d e v e lo p m e n t a n d  ta c tic a l g e n e r a tio n  in  
AG I L E  a t th e  o u ts e t o f th e  p r o je c t c a n  b e  s u m m a r iz e d  u n d e r  th e  fo llo w in g  k e y w o r d s : 

• Co m p le x it y  &  s iz e  o f t h e  t a s k . C o m p u ta tio n a l r e s o u r c e s  fo r  th r e e  la n g u a g e s  th a t 
h a d  n o t b e e n  d e s c r ib e d  b e fo r e  fo r  th e  p u r p o s e  o f n a tu r a l la n g u a g e  g e n e r a tio n  h a d  to  
b e  d e v e lo p e d . 

• E x is t in g  e x p e r t is e . D iffe r e n t s ta r tin g  p o in ts  in  te r m s  o f e x is tin g  r e s o u r c e s  a n d  
g e n e r a l c o m p u ta tio n a l e x p e r tis e  r e la tin g  to  th e  th r e e  la n g u a g e s  h a d  to  b e  
a c c o m m o d a te d . 

• E x is t in g  lin g u is t ic  t r a d it io n s . I t a p p e a r e d  d e s ir a b le  to  b e  a b le  to  d r a w  o n  th e  
e x te n s iv e  b o d ie s  o f d e s c r ip tiv e  w o r k  in  th e  E a s te r n  E u r o p e a n  fu n c tio n a l lin g u is tic  
tr a d itio n .   

• T y p o lo g ic a l c o n s id e r a t io n s . T y p o lo g ic a l v a r ia tio n  a m o n g  th e  th r e e  la n g u a g e s  h a d  
to  b e  a c c o m m o d a te d . 

C o n s id e r in g  th e s e  c o n s tr a in ts  c a r e fu lly , w e  c h o s e  th e  K o m e t- P e n m a n  M u ltiL in g u a l 
( K P M L )  s y s te m  ( B a te m a n , 1 9 9 7 b )  a s  a  p la tfo r m  fo r  g r a m m a r  d e v e lo p m e n t a n d  a s  a  ta c tic a l 
g e n e r a tio n  s y s te m . N o te  th a t it is  n o t c o m m o n  to  fin d  b o th  fu n c tio n a litie s  d e v e lo p e d  a t e q u a l 
le v e ls  o f s o p h is tic a tio n  in  on e  s y s te m :  K P M L  is  d e s ig n e d  to  b e  a  ta c tic a l g e n e r a tio n  s y s te m  
a s  w e ll a s  a  w o r k b e n c h  fo r  im p le m e n tin g  c o m p u ta tio n a l g r a m m a r s  fo r  n a tu r a l la n g u a g e  
g e n e r a tio n . K P M L  s u p p o r ts  th e  d e s id e r a ta  w e  e s ta b lis h e d  a b o v e  in  th e  fo llo w in g  w a y s : 



AG IL E  7  

 

 

• Co m p le x it y  &  s iz e  o f t h e  t a s k . K P M L ’s  im p le m e n ta tio n  o f m u ltilin g u a lity  is  b a s e d  
o n  th e  n o tio n  o f re s o u rc e  s h a rin g , w h ic h  s a y s  th a t th e  s p e c ific a tio n  o f a  g r a m m a r  o f 
a  n e w  la n g u a g e  c a n  b e  b a s e d  o n  e x is tin g  s p e c ific a tio n s , e v e n  if th e r e  is  a  
c o n s id e r a b ly  ty p o lo g ic a l d is ta n c e  b e tw e e n  th e  n e w  la n g u a g e  a n d  th e  o n e  fo r  w h ic h  
a n  im p le m e n ta tio n  e x is ts . I n  fa c t, th r o u g h o u t th e  p r o je c t w e  h a v e  m a d e  e x te n s iv e  u s e  
o f th e  e x is tin g  g r a m m a r  o f E n g lis h  im p le m e n te d  in  K P M L , th e  N ig e l g r a m m a r  ( M a n n  
a n d  M a tth ie s s e n , 1 9 8 3 ) , e v e n  th o u g h  E n g lis h  is  c o n s id e r e d  ty p o lo g ic a lly  r a th e r  
d iffe r e n t fr o m  S la v o n ic  la n g u a g e s . M o r e  d e ta ils  a b o u t th e  n o tio n  o f r e s o u r c e  s h a r in g  
a r e  g iv e n  in  S e c tio n  2 .4  b e lo w . 

• E x is t in g  e x p e r t is e . K P M L  is  b a s e d  o n  o n e  o f th e  o ld e s t, m o s t e x te n s iv e ly  te s te d  a n d  
m o s t w id e ly  u s e d  g e n e r a tio n  s y s te m  fo r  E n g lis h , th e  P e n m a n  s y s te m  ( P e n m a n , 
1 9 8 9 ) .  E x te n s iv e  a n d  d e ta ile d  d o c u m e n ta tio n  o f K P M L  is  a v a ila b le  ( B a te m a n , 
1 9 9 7 a ) , s o  th a t th e r e  w a s  s u ffic ie n t m a te r ia l to  w o r k  fr o m  fo r  th e  p a r tn e r s  fo r  
a c q u ir in g  e x p e r tis e  in  u s in g  th e  s y s te m . Als o , in  th e  fir s t p h a s e  o f th e  p r o je c t, b a s e d  
o n  s e v e r a l tu to r ia ls  th a t w e r e  h e ld  b y  J o h n  B a te m a n  a n d  E lk e  T e ic h  fo r  th e  p a r tn e r s , 
tr a in in g  m a te r ia ls  w e r e  d e v e lo p e d . 

• E x is t in g  lin g u is t ic  t r a d it io n s . K P M L ’s  u n d e r ly in g  lin g u is tic  th e o r y  is  S y s te m ic  
F u n c tio n a l L in g u is tic s  ( S F L ; H a llid a y , 1 9 7 3 ; H a llid a y , 1 9 8 5 ; H a llid a y  &  M a tth ie s s e n , 
1 9 9 9 ) . T h u s , th e  a p p r o a c h  im p le m e n te d  in  th e  K P M L  g e n e r a to r  is  a  fu n c tio n a l o n e  
a n d  c a n  p o te n tia lly  b e  e a s ily  r e c o n c ile d  w ith  o th e r  k in d s  o f fu n c tio n a l a p p r o a c h e s . I n  
fa c t, w e  h a v e  in te g r a te d  in  K P M L  a n  a p p r o a c h  e m a n a tin g  fr o m  th e  P r a g u e  S c h o o l 
fo r  d e a lin g  w ith  w o r d  o r d e r , w h ic h  w a s  p r e v io u s ly  n o t h a n d le d  fle x ib ly  e n o u g h  fo r  
th e  r e q u ir e m e n ts  o f S la v o n ic  la n g u a g e s  ( c f. C h a p te r  4 ) . 

• T y p o lo g ic a l c o n s id e r a t io n s . K P M L  h a s  a  r a th e r  s o p h is tic a te d  n o tio n  o f 
m u ltilin g u a lity  w h e n  c o m p a r e d  w ith  o th e r  m u ltilin g u a l s y s te m s , e .g . m a c h in e  
tr a n s la tio n  s y s te m s . I t a c k n o w le d g e s  th e  s im p le  in s ig h t th a t n o  m a tte r  fr o m  w h ic h  
a n g le  y o u  c o m p a r e  a n y  tw o  la n g u a g e s , th e r e  w ill a lw a y s  b e  c o m m o n a litie s  a n d  
d iffe r e n c e s . W h ile  in  m a c h in e  tr a n s la tio n , e ith e r  c o m m o n a lity  is  a d o p te d  a s  th e  m a in  
p r in c ip le  ( in te r lin g u a  s y s te m s )  o r  d iv e r s ity  is  a s s u m e d  to  b e  p r e v a le n t ( tr a n s fe r  
s y s te m s ) , K P M L  a llo w s  b o th  a t a ll le v e ls  o f r e p r e s e n ta tio n . T h is  is  e s p e c ia lly  
d e s ir a b le  a n d  a c tu a lly  a  m u s t, if o n e  w a n ts  to  r e - u s e  e x is tin g  c o m p u ta tio n a l r e s o u r c e s  
o f o n e  la n g u a g e  fo r  th e  d e s c r ip tio n  o f a n o th e r , ty p o lo g ic a lly  r a th e r  d iffe r e n t 
la n g u a g e .  T h e  m o d e l o f m u ltilin g u a lity  u n d e r ly in g  K P M L ’s  m u ltilin g u a l fu n c tio n a lity  
is  b r ie fly  d e s c r ib e d  in  S e c tio n  2 .4  b e lo w . 

U s in g  K P M L  a s  th e  c o m m o n  a p p r o a c h  to  ta c tic a l g e n e r a tio n  a n d  a s  th e  c o m m o n  
g r a m m a r  d e v e lo p m e n t p la tfo r m  m a d e  it p o s s ib le  n o t o n ly  to  b u ild  u p o n  th e  e x is tin g  N ig e l 
g r a m m a r  o f E n g lis h , b u t a ls o  to  s h a r e  d e v e lo p m e n t e ffo r ts  a m o n g  th e  p a r tn e r s  in  s u c h  a  w a y  
th a t w o r k  w a s  d iv id e d  u p  n o t s o  m u c h  in  te r m s  if in d iv id u a l la n g u a g e s , b u t m o r e  in  te r m s  o f 
lin g u is tic  p h e n o m e n a . F o r  e x a m p le , th e  p r in c ip le s  g o v e r n in g  w o r d  o r d e r  in  B u lg a r ia n , C z e c h  
a n d  R u s s ia n  a r e  b a s ic a lly  th e  s a m e  fo r  th e  th r e e  la n g u a g e s , e v e n  if th e ir  s u r fa c e  r e a liz a tio n s  
d iffe r  s lig h tly . S im ila r ly , th e  b a s ic  c h o ic e s  o f a s p e c t a r e  th e  s a m e  in  B u lg a r ia n , C z e c h  a n d  
R u s s ia n , a g a in  w ith  s lig h t v a r ia tio n  in  te x tu a l in s ta n tia tio n s . T h u s , a fte r  id e n tify in g  th e  
p r in c ip a l a r e a s  o f c o m m o n a lity , it w a s  p o s s ib le  to  d is tr ib u te  th e  lin g u is tic  a n d  
im p le m e n ta tio n  w o r k  a c c o r d in g  to  lin g u is tic  p h e n o m e n a  ( s e e  S e c tio n  2 .5 ) . 

T o  c o n c lu d e , K P M L  h a s  b e e n  c h o s e n  a s  d e v e lo p m e n t p la tfo r m  b e c a u s e  it h a s  b e e n  
e x p lic itly  d e s ig n e d  fo r  th e  p u r p o s e  o f o ffe r in g  g e n e r a tio n  p r o je c ts  la r g e - s c a le  r e s o u r c e s  th a t 
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a r e  w e ll te s te d  a n d  a p p r o p r ia te  fo r  p r a c tic a l a p p lic a tio n s  a s  w e ll a s  s u p p o r tin g  to  w o r k  in  a  
c o n tr a s tiv e - lin g u is tic  fa s h io n . I n  o u r  v ie w , r e s o u r c e  d e v e lo p m e n t fo r  n e w  la n g u a g e s  h a s  th u s  
b e e n  c o n s id e r a b ly  fa c ilita te d  c o m p a r e d  to  d e v e lo p in g  g r a m m a r s  fr o m  s c r a tc h . 

I n  th e  fo llo w in g  s e c tio n s , w e  g iv e  a  b r ie f in tr o d u c tio n  to  th e  lin g u is tic  th e o r y  u n d e r ly in g  
K P M L , S y s te m ic  F u n c tio n a l L in g u is tic s  ( S F L ) , a n d  to  g e n e r a tio n  b a s e d  o n  S F L , a s  w e ll a s  
to  th e  m o d e l o f m u ltilin g u a lity  th a t is  s u p p o r te d  b y  S F L ’s  b a s ic  r e p r e s e n ta tio n a l c a te g o r ie s . 
R e a d e r s  fa m ilia r  w ith  S F L  a n d  th e  K P M L  fr a m e w o r k  m a y  c h o o s e  to  p r o c e e d  to  S e c tio n  2 .5 , 
w h ic h  g iv e s  a  s y n o p s is  o f th e  th r e e  p h a s e s  o f w o r k  in  W P s  6  a n d  7 , o r  m o v e  to  th e  te c h n ic a l 
d e s c r ip tio n  o f w o r k  in  ta s k s  6 .3  a n d  7 .3  d ir e c tly  ( C h a p te r  3 ) . 

2.2 T h e o r y :  S y s t e m ic  F u n c t io n a l L in g u is t ic s  

T h e  lin g u is tic - th e o r e tic a l b a s is  o f th e  K P M L  s y s te m  is  S y s te m ic  F u n c tio n a l L in g u is tic s  
( S F L ) . S F L  is  a  B r itis h  s c h o o l o f lin g u is tic s , b e lo n g in g  to  th e  tr a d itio n  o f fu n c tio n a l 
a p p r o a c h e s  to   la n g u a g e  ( H je lm s le v , 1 9 4 3 ; D ik , 1 9 7 8 ; H a llid a y , 1 9 7 3 , H a llid a y , 1 9 8 5 )   a n d  
s h o w in g  a ffin itie s  w ith  th e  C o n tin e n ta l- E u r o p e a n  P r a g u e  S c h o o l ( F ir b a s , 1 9 6 6 ; D a n e š , 1 9 7 4 ; 
S g a ll et a l., 1 9 8 6 ) . 

S F L  is  c h a r a c te r iz e d  b y  th e  n o tio n s  o f fu n c tio n  a n d  s y s tem . S F L  is  fu n c tio n a l in  th a t it 
a c k n o w le d g e s  th r e e  b r o a d  fu n c tio n s  la n g u a g e s  h a v e : th e  id e a tio n a l, th e  in te r p e r s o n a l a n d  th e  
te x tu a l ( s e e  fu r th e r  b e lo w  fo r  d e ta ils ) . S F L  is  s y s te m ic  in  th a t th e  m a in  fo c u s  in  d e s c r ip tio n  is  
o n  th e  g r a m m a tic a l s y s te m , i.e ., o n  th e  g r a m m a tic a l p a r a d ig m . T h e  k e r n e l o f S F L  is  
S y s te m ic  F u n c tio n a l G r a m m a r  ( S F G ) .  T h e  g r a m m a r  o f a  la n g u a g e  is  r e p r e s e n te d  a s  a  
s y s tem  n etw o r k , w h ic h  c a n  b e  r e a d  a s  a  d e c la r a tiv e  s ta te m e n t o f g r a m m a tic a l fe a tu r e s  a n d  
th e  c o - o c c u r r e n c e  c o n s tr a in ts  h o ld in g  b e tw e e n  th e m . S y s te m ic  F u n c tio n a l G r a m m a r  is  th u s  a  
c la s s ific a tio n - b a s e d  a p p r o a c h  to  g r a m m a r , r a th e r  th a n  a  r u le - b a s e d  o n e , in  w h ic h  a n  
in h e r ita n c e  h ie r a r c h y  o f g r a m m a tic a l ty p e s , h e r e  c a lle d  fea tu r es , w h ic h  a r e  o r g a n iz e d  in  
in c r e a s in g  d elic a c y , c o n s titu te s  th e  g r a m m a tic a l d e s c r ip tio n  —  v e r y  s im ila r  to  o th e r  m o d e ls   
o f g r a m m a r  c u r r e n tly  u s e d  in  c o m p u ta tio n a l lin g u is tic s , s u c h  a s  H e a d - D r iv e n  P h r a s e  
S tr u c tu r e  G r a m m a r  ( P o lla r d  a n d  S a g , 1 9 8 7 ; P o lla r d  a n d  S a g , 1 9 9 2 . 

W h a t m a k e s  S F G  s ta n d  o u t fr o m  o th e r  a p p r o a c h e s  u s in g  c la s s ific a tio n  is  th e  fu n c tio n a l 
m o tiv a tio n  o f g r a m m a tic a l ty p e s . G r a m m a tic a l ty p e s  a r e  fu n c tio n a lly  m o tiv a te d  in  th e  
fo llo w in g  w a y s . T h e  n o tio n  o f fu n c tio n  s u b s c r ib e d  to  in  S F L  is  p r e d o m in a n tly  m a n ife s te d  in  
th e  c o n c e p t o f m eta fu n c tio n s , a  s e t o f g e n e r a liz e d  fu n c tio n s  th a t la n g u a g e  is  s a id  to  fu lfil. 
T h e  id ea tio n a l m eta fu n c tio n  e n c o d e s  a  la n g u a g e 's  p r o p o s itio n a l c o n te n t. At th e  le v e l o f th e  
c la u s e , its  g r a m m a tic a l a s p e c t is  n o ta b ly  r e fle c te d  in  th e  s y s te m  o f tr a n s itiv ity , w h ic h  g iv e s  
r is e  to  c o n fig u r a tio n s  o f p r o c e s s e s  a n d  th e  p a r tic ip a n ts  a n d  c ir c u m s ta n c e s  th e r e in , s u c h  a s  
Ac to r , G o a l, S p a tia l C ir c u m s ta n tia l, T e m p o r a l C ir c u m s ta n tia l e tc .4  T h e  in ter p er s o n a l 
m eta fu n c tio n  e n c o d e s  s p e a k e r s ' r o le s  in  a n  in te r a c tio n , th e ir  a ttitu d e s  a n d  e v a lu a tio n s .  O n e  
o f its  m a jo r  g r a m m a tic a l r e fle x e s  is  th e  c la u s e  s y s te m  o f M O O D , w h ic h  d is tin g u is h e s  
b e tw e e n  d e c la r a tiv e , in te r r o g a tiv e  a n d  im p e r a tiv e  a n d  a c c o u n ts  fo r  th e  d iffe r e n c e s  in  
s y n ta c tic  s tr u c tu r e  th a t th e s e  d iffe r e n t m o o d s  c o m e  a lo n g  w ith . T h e  tex tu a l m eta fu n c tio n  
e n c o d e s  p r o p e r tie s  o f te x tu a l o r g a n iz a tio n , s u c h  a s  g lo b a l te x t s tr u c tu r e , c o h e r e n c e  a n d  
c o h e s io n .  I n  th e  g r a m m a r , th is  is  r e fle c te d  in  s y s te m s  o f th e m e - r h e m e  p a tte r n in g  a n d  

                                                

 
4   Ac to r , G o a l, C ir u m s ta n tia l e tc . a r e  c a lle d  fu n c tio n a l e le m e n ts  a n d  a r e  g iv e n  w ith  in itia l c a p ita ls  a s  a  

c o n v e n tio n . 



AG IL E  9  

 

 

in fo r m a tio n  s tr u c tu r in g  a t c la u s e  le v e l. T h e  fu n c tio n a lly  m o tiv a te d  s y s te m s  a n d  th e ir  fe a tu r e s  
a r e  a s s o c ia te d  w ith  r e a liz a tio n  s ta te m e n ts . R e a liz a tio n  s ta te m e n ts  a r e  th e  a ttr ib u te s  o f a  
fe a tu r e  a n d  s p e c ify  th e  s y n ta g m a tic , s u r fa c e - s y n ta c tic  c o n s tr a in ts  th a t th e  fu n c tio n a l c la s s  
d e n o te d  b y  th e  fe a tu r e  e x h ib its .  F o r  in s ta n c e , a  s u r fa c e - s y n ta c tic  c o n s tr a in t a s s o c ia te d  w ith  
th e  fe a tu r e  d e c la r a tiv e  o f fin ite  c la u s e s  in  E n g lis h  is  th a t in  s y n ta c tic  s tr u c tu r e  th e  S u b je c t is  
o r d e r e d  b e fo r e  th e  F in ite  V e r b . T h e  d is tin c tio n  b e tw e e n  p a r a d ig m a tic , fu n c tio n a lly  
m o tiv a te d  c la s s e s  a n d  s y n ta g m a tic  s tr u c tu r e  is  r e fe r r e d    to  a s  a x ia lity : a  lin g u is tic  
d e s c r ip tio n  in  S F G  a lw a y s  h a s  th e s e  tw o  a s p e c ts  th a t a r e  lin k e d  b y  th e  r e la tio n  o f r e a liz a tio n . 
Ap a r t fr o m  m e ta fu n c tio n  a n d  a x ia lity  a n d  d e lic a c y , a  lin g u is tic  d e s c r ip tio n  is  a ls o  o r g a n iz e d  
a c c o r d in g  to  r a n k . R a n k  is  im p le m e n te d  a s  th e  to p  s y s te m  in  th e  g r a m m a tic a l c la s s ific a tio n  
a n d  d is tin g u is h e s  b e tw e e n  c la u s e s , n o m in a l g r o u p s , p r e p o s itio n a l p h r a s e s , a d je c tiv a l a n d  
a d v e r b ia l g r o u p s , w o r d s  a n d  m o r p h e m e s .  T h is  r a n k  s c a le  g iv e s  th e  b a s ic  g r a m m a tic a l 
c la s s e s  fo r  w h ic h  p a r tic u la r  s e ts  o f s y s te m s  a n d  th e ir  fe a tu r e s  h o ld , w h e r e  th e  d e s c r ip tio n  o f 
a n y  tw o  r a n k s  is  p a ir w is e  d is jo in t. I n  th e  o v e r a ll m o d e l o f S F L , g r a m m a r  c o n s titu te s  th e  
le x ic o - g r a m m a tic a l s tr a tu m , w h e r e  th e  o th e r , m o r e  a b s tr a c t s tr a ta  a r e  s e m a n tic s  a n d  c o n te x t.  
T h e  s tr a ta  a r e  in  a  r e la tio n  o f in te r - s tr a ta l r e a liz a tio n , w h e r e  c a te g o r ie s  o f th e  c o n te x t 
s tr a tu m  a r e  s a id  to  b e  r e a liz e d  b y  s e m a n tic  c a te g o r ie s  a n d  th e s e , in  tu r n , a r e  r e a liz e d  b y  
le x ic o - g r a m m a tic a l c a te g o r ie s .  S e e  F ig u r e  1  fo r  a  g r a p h ic a l s u m m a r y  o f th e  fiv e  o r g a n iz in g  
p r in c ip le s  o f m e ta fu n c tio n a l d iv e r s ific a tio n , s tr a tific a tio n , r a n k in g , a x ia lity  a n d  d e lic a c y .5  

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

F ig u re  4 : O rg a n iz in g  p rin c ip le s  o f re p re s e n ta tio n  in  S F G  

                                                

 
5   F o r  a  fa ir ly   c o n c is e    in tr o d u c tio n   to   S y s te m ic   F u n c tio n a l G r a m m a r  s e e  ( B a te m a n , 1 9 9 2 ) . M o r e  

c o m p r e h e n s iv e    a c c o u n ts   o f th e  th e o r y  c a n  b e   fo u n d   in  ( H a llid a y , 1 9 7 8 ; H a llid a y  a n d  M a tth ie s s e n , 
1 9 9 9 ) . 

s e m a n tic s  
le x ic o -
g r a m m a r  

a x ia lit y  

d e lic a c y  

M e t a fu n c t io n  
( a c r o s s  s t r a t a ) :  

- id e a tio n a l 

- in te r p e r s o n a l 

- te x tu a l 

s t r a t ific a t io n  

c o n te x t r a n k  
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I n  th e  fo llo w in g  s e c tio n  w e  r e la te  th e  p r o p e r tie s  o f S F G  to  th e  ta s k s  in v o lv e d  in  ta c tic a l 
g e n e r a tio n  a n d  d e s c r ib e  th e  p r o c e s s  o f g e n e r a tio n  w ith  a n  S F G  a s  im p le m e n te d  in  th e  
P e n m a n - b a s e d  g e n e r a to r  K P M L .  

2.3  T a c t ic a l g e n e r a t io n  in  K P M L  

Ad o p tin g  a  s y s te m ic  fu n c tio n a l m o d e l a s  a  lin g u is tic  b a s is  fo r  g e n e r a tio n  g e n e r a lly  s u p p o r ts  
th e  m o d e llin g  o f ta s k s  in v o lv e d  in  g e n e r a tio n  b e c a u s e  m a n y  o f its  c h a r a c te r is tic s  a r e  
s u g g e s tiv e  o f th e  k in d s  o f r e s o u r c e s  n e e d e d  in  N a tu r a l L a n g u a g e  G e n e r a tio n .  T h is  is  
e v id e n c e d  b y  th e  fa c t th a t m a n y  g e n e r a tio n  s y s te m s  a r e  b a s e d  o n  o r  h a v e  b e e n  in s p ir e d  b y  
S F L  ( e .g ., P e n m a n  ( P e n m a n , 1 9 8 9 ) , K P M L  ( B a te m a n , 1 9 9 7 ) , C O M M U N AL  ( F a w c e tt a n d  
T u c k e r , 1 9 8 9 ) , M u lte x  ( M a tth ie s s e n  et a l., 1 9 9 5 ; M a tth ie s s e n  et a l., 1 9 9 8 ) , C o m e t 
( M c K e o w n  et a l., 1 9 9 0 ) , S u r g e  ( E lh a d a d , 1 9 9 0 ; E lh a d a d  a n d  R o b in , 1 9 9 6 ) )  a n d  m a n y  
p r o je c ts  h a v e  u s e d  th e  S F G - b a s e d  ta c tic a l g e n e r a to r s  P e n m a n  a n d  K P M L , e .g ., th e  G e r m a n  
K O M E T  p r o je c t ( B a te m a n  et a l., 1 9 9 1 a ; B a te m a n  a n d  T e ic h , 1 9 9 5 ; T e ic h  et a l., 1 9 9 6 ; 
B a te m a n  et a l., 1 9 9 8 ) , th e  G e r m a n  T E C H D O C   p r o je c t ( R o e s n e r  a n d  S te d e , 1 9 9 2 ; R o e s n e r  
a n d  S te d e , 1 9 9 4 ) , th e  B r itis h  D R AF T E R  p r o je c t  ( P a r is  et a l., 1 9 9 5 ;  H a r tle y  a n d  P a r is , 
1 9 9 7 )  a n d   th e  C a n a d ia n  H e a lth d o c  p r o je c t ( D iM a r c o  et a l., 1 9 9 5 ; W a n n e r  a n d  H o v y , 
1 9 9 6 ) . 

F o r  d e s c r ib in g  h o w  S F G - b a s e d  g e n e r a tio n  w o r k s  in  P e n m a n - s ty le  g e n e r a to r s , le t u s  
b r ie fly  r e c a ll th e  ta s k s  in v o lv e d  in  ta c tic a l g e n e r a tio n  a n d  th e n  s e e  h o w  th e s e  ta s k s  a r e  
h a n d le d  in  a n  S F G - b a s e d  g e n e r a to r . T h e  ta s k s  in v o lv e d  in  ta c tic a l g e n e r a tio n  a r e  to  d o  w ith  
b r e a k in g  u p  a  te x t p la n  in to  u n its  th a t a r e  g r a m m a tic a lly  r e a liz a b le , s u c h  a s  c la u s e s , n o m in a l 
g r o u p s  e tc ., a n d  ta k in g  c a r e  o f th e ir  g r a m m a tic a l a n d  le x ic a l r e a liz a tio n . T h u s , th e r e  a r e  tw o  
s u b ta s k s  ( c f. T e ic h , 1 9 9 9 ) : 

• ta s k  1 : to  in te r p r e t a  s e m a n tic  in p u t e x p r e s s io n  in  te r m s  o f th e  g r a m m a r  a v a ila b le ; 

• ta s k  2 : to  s p e ll o u t th e  s y n ta c tic  c o n s tr a in ts  o f th e  la n g u a g e  in  w h ic h  a n  u tte r a n c e  is  to  
b e  g e n e r a te d . 

( Y a n g  e t a l., 1 9 9 1 )  c h a r a c te r iz e  ta s k  1  a s  in v o lv in g  ” d e c ip h e r in g  th e  g o a ls  g iv e n  b y  th e  
s p e a k e r  p r o g r a m  a n d  d e te r m in in g  h o w  th e y  c a n  b e  r e a liz e d  in  la n g u a g e ”  ( Y a n g  et a l., 1 9 9 1 , 
p .2 0 7 )  a n d  ta s k  2  a s  e n s u r in g   ” th a t th e  e n d  p r o d u c t a d h e r e s  to  th e  s y n ta c tic  r u le s  o f th e  
la n g u a g e ”  ( Y a n g  et a l., 1 9 9 1 , p .2 0 7 ) . T h e  fir s t is  th e  fu n c tio n a l a s p e c t o f ta c tic a l g e n e r a tio n ; 
th e  la tte r  is  th e  s y n ta c tic  a s p e c t. 

F o r  a n  S F G - b a s e d  g e n e r a to r  lik e  K P M L , th e  ‘g e n e r a tio n  q u e s tio n ’ c a n  th e n  b e  
fo r m u la te d  a s  fo llo w s : W h e n  to  c h o o s e  w h ic h  fe a tu r e  fr o m  th e  g r a m m a tic a l s y s te m  n e tw o r k   
( to g e th e r  w ith  its  a s s o c ia te d  s y n ta c tic  c o n s tr a in ts  in  th e  fo r m  o f r e a liz a tio n  s ta te m e n ts )  
a c c o r d in g  to  a  s e m a n tic  in p u t e x p r e s s io n ?  

T h e  g e n e r a tio n  p r o c e s s  s ta r ts  w ith  a n  in p u t e x p r e s s io n  in  th e  fo r m  o f S P L   ( S e n te n c e  
P la n n in g  L a n g u a g e )  ( K a s p e r , 1 9 8 9 ) . S e e  F ig u r e  2  s h o w in g  tw o  s u c h  S P L  e x p r e s s io n s  
( h e n c e fo r th : S P L s )  fo r  th e  s a m p le  s e n te n c e s  

( 1 )  T h e u s er  c h o o s es  th e P L I N E  c o m m a n d . 
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a n d   

( 2 )  Ch o o s e  th e  P L I N E  c o m m a n d . 

 

T h e  S P L s  a r e  in s ta n c e s  o f th e  U p p e r  M o d e l ( B a te m a n  e t a l., 1 9 9 0 ; H e n s c h e l a n d  
B a te m a n , 1 9 9 4 ) , w h ic h  is  th e  r e s o r t o f id e a tio n a l ( i.e ., p r o p o s itio n a l)  m e a n in g  in  K P M L .  
B e s id e s  th e  id e a tio n a l in fo r m a tio n  e x p r e s s e d  in  a n  S P L , a ls o  in te r p e r s o n a l in fo r m a tio n  ( e .g .,  
:speechact command)  a n d  te x tu a l in fo r m a tio n  ( e .g ., :identifiability-q 

identifiable, :theme o1) is  c o n ta in e d .6  

 

( S P L - 1 )   T h e  u s e r  c h o o s e s  th e  P L I N E  c o m m a n d . 

(p / choose 

:speechact assertion 

:theme o1 

:actor (o1 / user 

  :identifiability-q identifiable) 

:actee (o2 / command 

  :identifiability-q identifiable 

  :class-ascription (c / software-command 

   :name PLINE))) 

 

( S P L - 2 )    Ch o o s e  th e  P L I N E  c o m m a n d . 

(p / choose 

:speechact command 

:actee (o2 / command 

  :identifiability-q identifiable 

  :class-ascription (c / software-command 

                         :name PLINE))) 

 
Fig u re  5 : In p u t to  g e n e ra tio n  w ith  K P M L  

G iv e n  a n  in p u t s u c h  a s  ( S P L - 1 )  o r  ( S P L - 2 )   ( F ig u r e  2 ) , th e  tr a v e r s a l o f th e  g r a m m a tic a l 
s y s te m  n e tw o r k  is  s ta r te d . F o r  E n g lis h , th is  is  th e  N ig e l g r a m m a r  ( M a n n  a n d  M a tth ie s s e n , 
1 9 8 3 ) . At e a c h  c h o ic e  p o in t ( e a c h  s y s te m ) , a  c h o o s e r  is  in v o k e d  th a t c h e c k s  th e  in p u t 
r e p r e s e n ta tio n  fo r  th e  s e m a n tic  g r o u n d s  to  m a k e  a  c h o ic e . A c h o o s e r  is  a  d e c is io n  p r o c e d u r e  
th a t is  a s s o c ia te d  w ith  a  s y s te m  ( M a tth ie s s e n , 1 9 8 8 ) . I ts  ta s k  is  to  m e d ia te  b e tw e e n  s e m a n tic  

                                                

 
6   T h r e e  k in d s  o f k e y w o r d s  a r e   d e fin e d  fo r  S P L : U p p e r  M o d e l o r  d o m a in  c o n c e p ts  ( e .g .,  choose, 

actor) , in q u ir ie s  ( e .g ., :identifiability-q identifiable)  a n d   m a c r o s ,  w h ic h  c o n s is t o f  a  
s e t o f in q u ir ie s  ( e .g ., :speechact command, :theme o1) . 
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a n d  g r a m m a tic a l in fo r m a tio n .  A c h o o s e r  is  o r g a n iz e d  a s  a  tr e e , th e  n o d e s  o f w h ic h  a r e  
in q u ir ie s , w h ic h  a r e  th e  a c tu a l in te r p r e te r s  o f s e m a n tic  k n o w le d g e  fo r  th e  g r a m m a r . T h e  
p r o c e s s  o f c h o o s in g  is  a p p lie d  th r o u g h o u t th e  tr a v e r s a l o f th e  s y s te m  n e tw o r k , in v o k in g  th e  
c h o o s e r  o f e a c h  s y s te m , a n d  r e a liz a tio n  s ta te m e n ts  s u c c e s s iv e ly  b u ild  u p  s y n ta g m a tic  
s tr u c tu r e  a t a ll r a n k s . T h e  r e s u lts  o f g e n e r a tio n  o f ( S P L - 1 )  a n d  ( S P L - 2 )  a r e  s h o w n  in  F ig u r e  
6 . 

 

 

 

 

F o r  a  s y s te m ic a lly - b a s e d  a p p r o a c h  to  ta c tic a l g e n e r a tio n  s u c h  a s  th e  o n e  im p le m e n te d  in  
K P M L , ta s k  1  o f ta c tic a l g e n e r a tio n  —  th e  g r a m m a tic a l in te r p r e ta tio n  o f th e  in fo r m a tio n    
c o n ta in e d  in  a n  in p u t s e m a n tic  r e p r e s e n ta tio n  —  m e a n s  c h o ic e  o f a  s e t o f p a r a d ig m a tic  
fe a tu r e s  fr o m  th e  g r a m m a tic a l s y s te m  n e tw o r k ; a n d  ta s k  2  o f ta c tic a l g e n e r a tio n  —  b u ild in g  

 

 
Fig u re  6 : O u tp u t s tru c tu re s  (c la u s e  le v e l) fo r S P L -1  a n d  S P L -2  
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u p  a  s y n ta c tic  s tr u c tu r e  —  m e a n s  s p e llin g  o u t th e  r e a liz a tio n  s ta te m e n ts  th a t a r e  a s s o c ia te d  
w ith  th e  p a r a d ig m a tic  fe a tu r e s .7  

2.4  M u lt ilin g u a l g r a m m a r  d e v e lo p m e n t  w it h  K P M L  

I n  th e  p r e s e n t s e c tio n  w e  d e s c r ib e  th e  m o d e l o f m u ltilin g u a lity  u n d e r ly in g  th e  K P M L    
s y s te m . W e  p r e s e n t a  s e t o f d im e n s io n s  o f m u ltilin g u a l d e s c r ip tio n s  th a t r e fle c t in  w h ic h  
r e s p e c ts  la n g u a g e s  c a n  d iffe r  o r  b e  th e  s a m e  ( S e c tio n  2 .4 .1 )  a n d  th e n  b r ie fly  s k e tc h  th e  
fu n c tio n  o f K P M L  a s  e n v ir o n m e n t fo r  th e  d e v e lo p m e n t o f g r a m m a tic a l r e s o u r c e s  ( S e c tio n  
2 .4 .2 ) . 

2.4 .1  R e s o u r c e  s h a r in g :  c o n t r a s t iv e  g r a m m a r  

T h e  r e p r e s e n ta tio n  o f m u ltilin g u a lity  in  K P M L  is  b a s e d  o n  th e  o b s e r v a tio n  th a t la n g u a g e s    
a lw a y s  e x h ib it d iffe r e n c e s  an d  c o m m o n a litie s . D e p e n d in g  o n  th e  le v e l o f lin g u is tic  
a b s tr a c tio n  a t w h ic h  o n e  c a r r ie s  o u t a  c o n tr a s tiv e  a n a ly s is  o f tw o  o r  m o r e  la n g u a g e s , o n e  
w ill fin d  m o r e  o r  le s s  c o m m o n a lity  o r  m o r e  o r  le s s  d iffe r e n c e s . H o w e v e r , n o  m a tte r  h o w  
a b s tr a c t th e  le v e l is  o n e  c h o o s e s  fo r  c r o s s - lin g u is tic  c o m p a r is o n , th e r e  w ill m o s t lik e ly  
a lw a y s  b e  d iffe r e n c e s .  T h e s e  a r e  h a r d  to  c a p tu r e , if o n e  a s s u m e s  a n  in te r lin g u a  a t o n e  
p a r tic u la r  le v e l ( s e m a n tic , c o n c e p tu a l) , a t w h ic h  e v e r y th in g  is  s u p p o s e d  to  b e  id e n tic a l.8  T h e  
m e th o d  o f d e s c r ib in g  m u ltilin g u a lity  in  K P M L  c ir c u m v e n ts  th is  p r o b le m  b y  n o t e n fo r c in g  
o n e  le v e l o f r e p r e s e n ta tio n  a t w h ic h  th in g s  h a v e  to  b e  th e  s a m e . R a th e r , s e v e r a l d im e n s io n s  
o f c r o s s - lin g u is tic  c o m m o n a lity  an d  c o n tr a s t a r e  a c k n o w le d g e d  a n d  th e  c o n tr a s tiv e - lin g u is tic  
d e s c r ip tio n  c a n  th u s  b e  ju s t a s  fle x ib le  a s  it n e e d s  to  b e .   

W h e n  w e  in v e s tig a te  th e  c o n tr a s tiv e - lin g u is tic  p r o p e r tie s  o f tw o  o r  m o r e  la n g u a g e s  u s in g  
th e  r e p r e s e n ta tio n a l c a te g o r ie s  o f S y s te m ic  F u n c tio n a l L in g u is tic s , w e  c a n  m a k e  th e  
o b s e r v a tio n  th a t th e  g r a m m a r s  o f d iffe r e n t la n g u a g e s  m a y  b e  id e n tic a l o r  d iffe r e n t a lo n g  th e  
fo llo w in g  d im e n s io n s : 

• At th e  le v e l o f g r a m m a r , la n g u a g e s  te n d  to  b e  s im ila r  in  te r m s  o f s y s te m s  ( fu n c tio n a l 
p a r a d ig m s )  a n d  d iffe r e n t in  te r m s  o f s y n ta g m a tic , s u r fa c e - s y n ta c tic  r e a liz a tio n .  

• G r a m m a tic a l s y s te m s  o f lo w  d e lic ac y  ( g r a m m a tic a l ty p e s  lo c a te d  h ig h  in  th e  
c la s s ific a tio n  h ie r a r c h y )  te n d  to  b e  s im ila r  a c r o s s  la n g u a g e , a n d  s y s te m s  o f h ig h e r  
d e lic a c y  te n d  to  b e  d is s im ila r . 

• T h e r e  m a y  b e  d iffe r e n t p r e fe r e n c e s  in  d iffe r e n t la n g u a g e s  c o n c e r n in g  th e  r an k  ( c la u s e , 
n o m in a l g r o u p , p r e p o s itio n a l p h r a s e  e tc .)  a t w h ic h  a  c e r ta in  p h e n o m e n o n  is  e x p r e s s e d  
( e .g ., n o m in a lly  v s . v e r b a lly ) . 

• L a n g u a g e s  te n d  to  e x h ib it m o r e  s im ila r ity  o n  th e  h ig h e r  s tr ata o f d e s c r ip tio n  a n d  m o r e  
d iffe r e n c e s  o n  lo w e r  s tr a ta  ( e .g ., m o r e  s im ila r ity  o n  th e  s e m a n tic  p la n e  th a n  o n  th e  
le x ic o - g r a m m a tic a l p la n e ) . 

• L a n g u a g e s  m a y  d iffe r  a c c o r d in g  to  w h ic h  m e tafu n c tio n  a  p a r tic u la r  fo r m a l m e a n s  
s e r v e s . 

                                                

 
7    F o r  m o r e  d e ta ils  o n  th e  ta c tic a l g e n e r a tio n  p r o c e s s  in  K P M L  s e e  ( B a te m a n , 1 9 9 7 a ) . 
8   T h is   is   a  m a jo r   p r o b le m   w ith  in te r lin g u a - b a s e d   m a c h in e  tr a n s la tio n . 
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T h e  r e p r e s e n ta tio n a l c o n s tr u c ts  o f s tr a tific a tio n , m e ta fu n c tio n a l d iv e r s ific a tio n , r a n k in g , 
a x ia lity  a n d  d e lic a c y  th u s  s e t u p  a  s p a c e  o f d im e n s io n s  o f m u ltilin g u a l v a r ia tio n  a lo n g  w h ic h  
la n g u a g e s  c a n  b e  d e s c r ib e d  a s  b e in g  s im ila r  o r  d iffe r e n t. F o r  a  g r a p h ic a l o v e r v ie w  o f th e s e  
d im e n s io n s  s e e  F ig u r e  5  ( a d a p te d    fr o m  ( B a te m a n , 1 9 9 5 ) ) . T h is  is  w h a t is  m a d e  u s e  o f   in  
c o n tr a s tiv e - lin g u is tic  r e p r e s e n ta tio n  in  K P M L  a n d  u n d e r lie s  th e  p o s s ib ility  o f w h a t is  c a lle d  
re s o u rc e  s h a rin g . 

 

 

 

 

 

 

 

 

 

 

 

 
Fig u re  7 : D im e n s io n s  o f m u ltilin g u a l d e s c rip tio n  

G iv e n  a  c o m p u ta tio n a l s p e c ific a tio n  o f th e  g r a m m a r  o f a  la n g u a g e  a c c o r d in g  to  r a n k , 
m e ta fu n c tio n , a x is  a n d  d e lic a c y , a n d  g iv e n  th a t la n g u a g e s  c a n  e x h ib it c o m m o n a lity  a lo n g  
th e s e  d im e n s io n s , o n e  c a n  a tte m p t to  r e - u s e  a n  e x is tin g  g r a m m a tic a l d e s c r ip tio n  fo r  th e  
d e s c r ip tio n  o f a n o th e r  la n g u a g e . R e - u s in g  a n  e x is tin g  d e s c r ip tio n  w ill w o r k  to  a  la r g e  e x te n t, 
e s p e c ia lly  o f fu n c tio n a l p a r a d ig m s , b u t c h a n g e s  to  th e  d e s c r ip tio n  ta k e n  a s  a  b a s is  m u s t a ls o  
b e  a llo w e d  fo r  to  a c c o u n t fo r  la n g u a g e - s p e c ific  fe a tu r e s . F o r  th e  la n g u a g e s  w e  d e a l w ith  
h e r e  th e s e  a r e  n o ta b ly  to  d o  w ith  th e  fa c t th a t B u lg a r ia n , C z e c h  a n d  R u s s ia n  c o u n t a s  fr e e  
w o r d  o r d e r  la n g u a g e s , a n d  th a t C z e c h  a n d  R u s s ia n  a r e  h ig h ly  in fle c tin g .  

T h e  m e th o d  o f r e - u s in g  a n  e x is tin g  d e s c r ip tio n  o f s o m e  la n g u a g e  fo r  th e  d e s c r ip tio n  o f 
a n o th e r  la n g u a g e  in c lu d in g  th e  p o s s ib ility  o f a d a p tin g  th a t d e s c r ip tio n  is  w h a t is  c a lle d  
r e s o u r c e  s h a r in g  in  K P M L  ( c f. B a te m a n , 1 9 9 5 ; B a te m a n  e t a l., 1 9 9 1 b ; T e ic h , 1 9 9 5 ) . M o r e  
g e n e r a lly , th e  s tr a te g y  o f b u ild in g  u p  g r a m m a tic a l d e s c r ip tio n s  o n  th e  b a s is  o f e x is tin g  o n e s  
h a s  b e e n    r e fe r r e d  to  a s  tra n s fe r c o m p a ris o n  in  th e  lite r a tu r e  ( H a llid a y  e t a l., 1 9 6 4 ) .  

2.4 .2 K P M L  a s  a  d e v e lo p m e n t  e n v ir o n m e n t  fo r  m u lt ilin g u a l g r a m m a r s  

T h e  K P M L  d e v e lo p m e n t e n v ir o n m e n t im p le m e n ts  a  s e r ie s  o f to o ls  th a t s u p p o r t r e s o u r c e  
s h a r in g  in  th e  s e n s e  d e s c r ib e d  a b o v e .  M u ltilin g u a l r e s o u r c e  d e v e lo p m e n t is  p a r tic u la r ly  
s u p p o r te d  in  th a t m u ltilin g u a l d e s c r ip tio n s  a r e  c o n s tr u c te d  a r o u n d  th e  p a r a d ig m a tic , 
fu n c tio n a l p a r t o f th e  g r a m m a r  r a th e r  th a n  th e  s y n ta g m a tic , s u r fa c e - s y n ta c tic  o n e . T h u s , 
c o m m o n a litie s  a m o n g  la n g u a g e s  c a n  b e  m a d e  u s e  o f, e v e n  b e tw e e n  ty p o lo g ic a lly  r a th e r  
d iffe r e n t la n g u a g e s , w h ile  a t th e  s a m e  tim e  a llo w in g  th e  a c c o m m o d a tio n  o f c r o s s - lin g u is tic  
d iffe r e n c e s . T h u s , p o te n tia lly  th e  e ffo r t o f w r itin g  g r a m m a r s  fo r  n e w  la n g u a g e s  is  r e d u c e d . 

s e m a n tic s  le x ic o -
g r a m m a r  

a x ia lit y  

d e lic a c y  

M U L T I L I N G U A L  V A R I A T I O N :  
m e t a fu n c t io n  

M U L T I L I N G U A L  V A R I A T I O N :  

M U L T I L I N G U A L  V A R I A T I O N :   s t r a t ific a t io n  

c o n te x t 
r a n k  
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As  m e n tio n e d  a b o v e , th e  K P M L  e n v ir o n m e n t is  a n  e x te n s io n  o f th e  P e n m a n  s y s te m  
( P e n m a n , 1 9 8 9 ) . I t g o e s  b e y o n d  th a t s y s te m  n o ta b ly  in  te r m s  o f m u ltilin g u a lity , b u t  a ls o  in  
te r m s  o f e a s ie r   h a n d lin g  a n d   b e tte r   d e v e lo p m e n t s u p p o r t.  Am o n g  th e  a d d e d  fu n c tio n a litie s  
fo r  e n h a n c e d  d e v e lo p m e n t  s u p p o r t a r e  th e  fo llo w in g  fe a tu r e s  ( c f. B a te m a n , 1 9 9 7 a ) :  

• te s t s u ite s  a r e  in te r lin k e d  w ith  r e s o u r c e  d e fin itio n s , th u s  p r o v id in g  th e  p o s s ib ility  o f 
lo o k in g  a t th e  r e s o u r c e s  e ith e r  fr o m  th e  in s ta n c e  p e r s p e c tiv e  ( a  s tr in g )  o r  fr o m  th e  
g r a m m a r  p e r s p e c tiv e  ( th e  s y s te m  n e tw o r k ) ; 

• d e b u g g in g  is  g e n e r a lly  g r a p h ic a lly  d r iv e n ; 

• g r a m m a tic a l r e s o u r c e s  a r e  h ig h ly  m o d u la r is e d  ( m o n o lin g u a lly  a n d  m u ltilin g u a lly ) ; 

• e x te n s iv e  g r a p h ic a l a n d  te x tu a l in s p e c tio n  o f a ll a s p e c ts  o f th e  g r a m m a tic a l r e s o u r c e s  
a n d  th e ir  u s e  a r e  p r o v id e d  ( fo r  a n  e x a m p le  o f o n e  o f th e  g r a p h in g  fa c ilitie s  s e e  F ig u r e  
8 ) . 

 

 

 
Fig u re  8 : G ra p h  o f a  s y s te m  n e tw o rk  h a v in g  u s e d  th e  IN S P E C T  o p tio n  in  th e  d e v e lo p m e n t w in d o w  

K P M L  is  c u r r e n tly  b e in g  u s e d  b y  a  n u m b e r  o f r e s e a r c h e r s  in  n a tu r a l la n g u a g e  g e n e r a tio n  
a n d  is  c o n tin u o u s ly  r e fin e d  a c c o r d in g  to  th e  r e q u ir e m e n ts  o f its  u s e r s .  

B e fo r e  p r o c e e d in g  to  th e  d e s c r ip tio n  o f th e  lin g u is tic  s p e c ific a tio n  a n d  im p le m e n ta tio n  o f 
th e  p h e n o m e n a  th a t h a v e  b e e n  u n d e r  fo c u s  in  ta s k s  6 .3  a n d  7 .3 , s o m e  c o m m e n ts  a b o u t th e  
o r g a n iz a tio n  o f w o r k  in  W o r k  P a c k a g e s  6  a n d  7  a r e  in  p la c e . T h e  p a r tic u la r  o r g a n iz a tio n  o f 
w o r k  a d o p te d  fo r  W P s  6  a n d  7  th r o u g h o u t th e ir  d u r a tio n  w a s  o n ly  m a d e  p o s s ib le  b e c a u s e  o f 
th e  m e th o d  o f r e s o u r c e  s h a r in g  m a d e  a v a ila b le  th r o u g h  K P M L , w h ic h  a llo w e d  n o t o n ly  to  
b u ild  u p o n  its  g r a m m a r  o f E n g lis h , N ig e l, b u t a ls o  to  d is tr ib u te  d e v e lo p m e n t e ffo r ts  
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a c c o r d in g  to  lin g u is tic  p h e n o m e n a  r a th e r  th a n  a c c o r d in g  to  in d iv id u a l la n g u a g e s . A tr u ly  
c o n tr a s tiv e - lin g u is tic  m e th o d  o f w o r k  w a s  th u s  m a d e  p o s s ib le .  

2.5  O r g a n iz a t io n  o f w o r k  in  W o r k  P a c k a g e s  6  &  7  

W o r k  p a c k a g e s  6  a n d  7  w e r e  d iv id e d  in to  th r e e  p h a s e s  o f lin g u is tic  s p e c ific a tio n  a n d  
im p le m e n ta tio n , W p 6  fe e d in g  in to  W P 7 . P h a s e  I  r e s u lte d  in  th e  I n itia l D e m o n s tr a to r  ( m o n th  
6 ) , p h a s e  I I  c o n tr ib u te d  to  th e  I n te r m e d ia te  P r o to ty p e  ( m o n th  1 8 )  a n d  p h a s e  I I I  c o n tr ib u te d  
to  th e  F in a l P r o to ty p e . E a c h  p h a s e  w a s  a c c o m p a n ie d  b y  a t le a s t o n e  w o r k in g  m e e tin g  o f a  
w e e k  a t o n e  p a r tn e r  s ite , w h ic h  p r o v id e d  th e  o p p o r tu n ity  to  d is c u s s  p r o b le m  a r e a s  o f 
lin g u is tic  s p e c ific a tio n s  a n d  c o m p le m e n tin g  im p le m e n ta tio n s . 

 

P h a s e  I :  t a s k s  6 .1  a n d  7 .1  

T h e  p r a c tic a l g o a l o f th e  fir s t p h a s e  o f lin g u is tic  s p e c ific a tio n  a n d  im p le m e n ta tio n  w a s  to  
c o v e r  th e  lin g u is tic  p h e n o m e n a  o f th e  ta r g e t te x ts  o f th e  I n itia l D e m o n s tr a to r . T h e  s tr a te g y  
o f r e s o u r c e  s h a r in g  b a s e d  o n  th e  E n g lis h  g r a m m a r  N ig e l w a s  fo llo w e d  r a th e r  c lo s e ly  in  th e  
fir s t p h a s e  o f r e s o u r c e  im p le m e n ta tio n . I n  e ffe c tiv e ly  th r e e  m o n th s 9 , s e n te n c e s  o f th e  
c o m p le x ity  o c c u r r in g  in  th e  fir s t s e t o f s a m p le  te x ts  in  B u lg a r ia n , R u s s ia n  a n d  C z e c h  c o u ld  
b e  g e n e r a te d   ( s e e  Ap p e n d ix  I I  o f I M P L 1 ) . T h is  w a s  o n ly  p o s s ib le  b e c a u s e  w e  c o u ld  m a k e  
u s e  o f th e  s tr a te g y  o f r e s o u r c e  s h a r in g  a s  a d o p te d  in  K P M L  a n d  e m p lo y  th e  s u p p o r t to o ls  
o ffe r e d  b y  K P M L  fo r  a p p ly in g  s u c h  a  s tr a te g y . M in im a l c h a n g e s  w e r e  m a d e  to  th e  E n g lis h  
g r a m m a r , e .g ., a d o p tin g  p a r tic u la r  s y s te m  n e tw o r k s , s u c h  a s  e .g ., th e  M O O D  s y s te m , a n d  
o n ly  c h a n g in g  r e a liz a tio n  s ta te m e n ts . I n  th is  fir s t p h a s e , w o r k  w a s  d is tr ib u te d  a c c o r d in g  to  
la n g u a g e , i.e ., th e  B u lg a r ia n  p a r tn e r s  w o r k e d  o n  B u lg a r ia n , th e  C z e c h  p a r tn e r s  o n  C z e c h , 
th e  R u s s ia n  p a r tn e r s  o n  R u s s ia n . 

 

P h a s e  I I :  t a s k s  6 .2 a n d  7 .2 

Afte r  a n  a n a ly s is  o f a  c o r p u s  o f B u lg a r ia n , C z e c h  a n d  R u s s ia n  in s tr u c tio n a l te x ts  ( r e p o r te d  
o n  in  th e  C O R P  d e liv e r a b le ) , w e  h a d  a  c le a r  id e a  o f w h a t k in d s  o f g r a m m a tic a l p h e n o m e n a  
h a d  to  b e  d e a lt w ith  in  th e  p r o je c t in  o r d e r  to  b e  a b le  to  g e n e r a te  in s tr u c tio n a l te x ts  in  
d iffe r e n t s ty le s . I n  o r d e r  to  a v o id  a  s u b la n g u a g e - b ia s , w e  m e r g e d  th is  lis t o f p h e n o m e n a  w ith  
th e  fu n c tio n a l r e g io n s  th a t a r e  e s ta b lis h e d  fo r  s y s te m ic  fu n c tio n a l g r a m m a r s  in  K P M L  ( s e e  
T a b le  1  g iv e n  b e lo w ) . W e  th u s  h a d  a  b a s is  fo r  a  m e th o d  o f lin g u is tic  d e s c r ip tio n  a n d  
r e s o u r c e  im p le m e n ta tio n  th a t w a s  in s ta n c e - o r ie n te d  ( c o r p u s  a n a ly s is  o f te x ts  o f th e  g iv e n  
r e g is te r )  a n d  s y s te m - o r ie n te d  (  k e e p in g  in  v ie w  th e  w h o le  g r a m m a tic a l s y s te m )  a t th e  s a m e  
tim e . 

 

 

                                                

 
9   W o r k  o n  ta s k  7 .1  s ta r te d  o n ly  in  th e  s e c o n d  w e e k  o f F e b r u a r y  1 9 9 8  w ith  th e  k ic k - o ff w o r k s h o p  in  P r a g u e .  

F o r  a n o th e r  m o n th  th e  p a r tic ip a n ts  in  W P 7  o n ly  h a d  a  s ta n d - a lo n e  im a g e  o f K P M L  a n d  v a r io u s  g r a m m a r  
e x p lo r a tio n  to o ls  a t th e ir  d is p o s a l. D u r in g  th a t tim e , K P M L  w a s  p o r te d  to  H a r le q u in  L is p ; th e  H a r le q u in  
v e r s io n  w a s  d is tr ib u te d  in  m id - M a r c h  1 9 9 8 . 
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Ta b le  1 : F u n c tio n a l re g io n s  in  K P M L  g ra m m a rs  

Als o , a t th e  e n d  o f th e  fir s t p h a s e  th e  lim its  o f r e s o u r c e  s h a r in g  w ith  E n g lis h  s ta r te d  to  
b e c o m e  a p p a r e n t. I n  p a r tic u la r , in  S la v o n ic  la n g u a g e s  w e  e n c o u n te r  a  n u m b e r  o f r a th e r  
c o m p le x  a g r e e m e n t p h e n o m e n a  a n d  a  r a th e r  fle x ib le  w o r d  o r d e r , w h ic h  is  d e te r m in e d  
p r a g m a tic a lly  in  th e  fir s t p la c e . Als o , th e  c o n c e p t o f a s p e c t is  r a th e r  s p e c ific  to  S la v o n ic  
la n g u a g e s  a n d  h a d  n o t b e e n  d e a lt w ith  e x p lic itly  in  th e  N ig e l g r a m m a r .  G iv e n  th a t a c c o r d in g  
to  s ta n d a r d  la n g u a g e  ty p o lo g y  B u lg a r ia n , C z e c h  a n d  R u s s ia n  b e lo n g  to  th e  s a m e  g r o u p  o f 
la n g u a g e s , it a p p e a r e d  d e s ir a b le  to  tr y  to  e ffe c t r e s o u r c e  s h a r in g  a m o n g  th e  th r e e  la n g u a g e s  
u n d e r  in v e s tig a tio n  in  th e  v e r y  p r o c e s s  o f g r a m m a r  d e v e lo p m e n t. T h e r e fo r e , in  th e  s e c o n d  
p h a s e  o f W P  6  a n d  7 , w e  d iv id e d  u p  th e  w o r k  in v o lv e d  in  ta s k s  6 .2  a n d  7 .2  a c r o s s  th e  
p a r tn e r s  a c c o r d in g  to  lin g u is tic  p h e n o m e n a  a n d  fu n c tio n a l r e g io n s  ( tr a n s itiv ity , 
c ir c u m s ta n c e , q u a lific a tio n , c la s s ific a tio n  e tc .) , p a y in g  s p e c ia l a tte n tio n  to  lin g u is tic  fe a tu r e s  
s p e c ific  to  S la v o n ic  la n g u a g e s , s u c h  a s  w o r d  o r d e r  a n d  a g r e e m e n t. F o r  e x a m p le , th e  C z e c h  
p a r tn e r s  w o u ld  d e a l w ith  w o r d  o r d e r , u s in g  C z e c h  a s  th e  p r im a r y  la n g u a g e  to  te s t th e ir  
s p e c ific a tio n s  a n d  im p le m e n ta tio n s  o n  a n d  th e n  u s e  th e  p a r tn e r s  a s  in fo r m a n ts  a b o u t 
B u lg a r ia n  a n d  R u s s ia n  a n d  a d a p t th e ir  a c c o u n t a c c o r d in g  to  th e  r e q u ir e m e n ts  o f th e  o th e r  
tw o  la n g u a g e s . S u b s e q u e n tly , th e  c o m p u ta tio n a l s p e c ific a tio n s  w e r e  e x c h a n g e d  a m o n g  th e  
p a r tn e r s  a n d  in te g r a te d  in to  th e ir  g r a m m a r s  a t th e ir  s ite s . 

T a b le  2  b e lo w  r e p r o d u c e s  th e  ta b le  o f fu n c tio n a l r e g io n s  g iv e n  a b o v e , th is  tim e  
h ig h lig h tin g  th e  r e g io n s  u n d e r  fo c u s  in  g r a m m a r  s p e c ific a tio n  a n d  im p le m e n ta tio n  in  W o r k  
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P a c k a g e s  6  a n d  7 . R e s p o n s ib ilitie s  o f th e  p a r tn e r s  a r e  g iv e n  in  b r a c k e ts . T h e  r e g io n s  n o t 
h ig h lig h te d  h a v e  a ls o  b e e n  tr e a te d , h o w e v e r  o n ly  w ith  r e s p e c t to  th e  r e q u ir e m e n ts  o f th e  
ta r g e t te x ts  n o t w ith  a  v ie w  to  e n tir e  g r a m m a tic a l s y s te m s . 

T h e  p r a c tic a l g o a l o f th is  s e c o n d  p h a s e  w a s  to  d e s c r ib e  th e  lin g u is tic  p h e n o m e n a  
o c c u r r in g  in  th e  ta r g e t te x ts  fo r  th e  I n te r m e d ia te  P r o to ty p e . T h e  s y n ta x  in  th e s e  te x ts  w a s  
m o r e  v a r ie d  th a n  p r e v io u s ly , w h ic h  m e a n t th a t o th e r , p r e v io u s ly  n o t tr e a te d  lin g u is tic  
p h e n o m e n a  h a d  to  b e  d e a lt w ith  ( c f. T E X S 2  fo r  th e  k in d s  o f ta r g e t te x ts  fo r  th e  I n te r m e d ia te  
P r o to ty p e ) . Ag a in , r a th e r  th a n  ju s t b e in g  d r iv e n  b y  th e  r e q u ir e m e n t o f b e in g  a b le  to  g e n e r a te  
th e  ta r g e t te x ts  a n d  tr e a tin g  th e  p h e n o m e n a  th a t o c c u r r e d  in  th e s e  te x ts  o n ly , w e  p r o c e e d e d  
in  s u c h  a  w a y  th a t a  lin g u is tic  c o v e r a g e  w o u ld  b e  a c h ie v e d  th a t w a s  s y s te m - b a s e d , 
c o n s id e r in g  th e  th r e e  la n g u a g e  s y s te m s  a s  a  w h o le  r a th e r  th a n  ju s t th e  s u b la n g u a g e .  
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  c o m p le x   s im p le x  

P L U S : w o r d  o r d e r  a n d  a g r e e m e n t  ( b o th : C U ) ; in te r f a c in g  e x te r n a l m o r p h o lo g ic a l c o m p o n e n t s  
( R R IAI). N o te  th a t d e te r m in a tio n  h a s  b e e n  p la c e d  a t c la u s e  le v e l a s  w e ll b e c a u s e  in  R u s s ia n  a n d  
C z e c h  it is  a ls o  c la u s e  p h e n o m e n o n . As p e c t h a s  b e e n  p la c e d  in  th e  e x p e r ie n tia l m e ta f u n c tio n  a t c la u s e  
le v e l. 

Ta b le  2 : F u n c tio n a l re g io n s  u n d e r fo c u s  in  A G IL E  
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Ph a s e  I I I :   t a s k s  6 .3  a n d  7 .3  

I n  th e  fir s t tw o  p h a s e s  o f th e  p r o je c t, ta s k s  6 .1 , 6 .2 , 7 .1  a n d  7 .2  w e r e  d e a lt w ith  
c o n s e c u tiv e ly , 6 .1  a n d  6 .2  s e r v in g  a s  in p u t to  7 .1  a n d  7 .2 , r e s p e c tiv e ly . G iv e n  th a t a fte r  th e  
s e c o n d  p h a s e  r e a s o n a b le - s iz e d  g r a m m a r  c o m p o n e n ts  fo r  a ll o f B u lg a r ia n , C z e c h  a n d  R u s s ia n  
a lr e a d y  e x is te d  a n d  in  o r d e r  to  c a r r y  o u t ta s k s  6 .3  a n d  7 .3  a s  e ffic ie n tly  a s  p o s s ib le , w e  
d e c id e d  to  c a r r y  th e m  o u t a s  o n e  c o m b in e d  ta s k . T h e  w a y  o f w o r k  d is tr ib u tio n  a d o p te d  in  
p h a s e  I I  w a s  c o n tin u e d  fo r  th e  c o m b in e d  ta s k  6 .3 /7 .3 , p a r tn e r s  b e in g  r e s p o n s ib le  fo r  th e  
d e s c r ip tio n  a n d  im p le m e n ta tio n  o f p a r tic u la r  p h e n o m e n a  r a th e r  th a n  fo r  th e ir  o w n  la n g u a g e .  

T h e  p r a c tic a l g o a l o f th is  p h a s e  w a s  to  r e fin e  th e  e x is tin g  im p le m e n ta tio n s  in  te r m s  o f 
la n g u a g e - s p e c ific  r e q u ir e m e n ts  a n d  e x te n d  th e  r e s o u r c e s  a c c o r d in g  to  th e  n e e d  fo r  
g e n e r a tin g  th e  ta r g e t te x ts  fo r  th e  F in a l P r o to ty p e . S p e c ia l a tte n tio n  w a s  p a id  to  th e  
r e fin e m e n t o f lin g u is tic  s p e c ific a tio n s  a n d  to  th e  p h e n o m e n a  s p e c ific  to  S la v o n ic  la n g u a g e s , 
s u c h  a s  a s p e c t, w o r d  o r d e r  a n d  a g r e e m e n t. F o r  th e  la tte r  tw o , th e  c a p a b ilitie s  o f K P M L  h a d  
to  b e  e x te n d e d .  

I n  s u m m a r y , th e  a d o p te d  s tr a te g y  o f w o r k  d is tr ib u tio n  a c c o r d in g  to  lin g u is tic  p h e n o m e n a  
r a th e r  th a n  in d iv id u a l la n g u a g e s  s tim u la te d  s o m e  p r o d u c tiv e  p h a s e s  o f g e n u in e  c o n tr a s tiv e -
lin g u is tic  a n a ly s is  a n d  s h a r e d  im p le m e n ta tio n s  —  e v e n  if th is  k in d  o f w o r k  d is tr ib u tio n  w a s  
h a r d e r  to  c a r r y  th r o u g h  th a n  a  s im p le  d is tr ib u tio n  a c c o r d in g  to  la n g u a g e  b e c a u s e  it r e q u ir e d  
s e ttin g  u p  in te r a c tio n  s tr u c tu r e s  th a t s u p p o r te d  fr e q u e n t e x c h a n g e s  a n d  c o n tin u o u s  
in fo r m a tio n  flo w  b e tw e e n  p a r tn e r s , in c lu d in g , fo r  in s ta n c e , w e e k ly  r e p o r tin g  to  w o r k  
p a c k a g e  c o o r d in a tio n , a n d  th e  d is c ip lin e  to  a d h e r in g  to  th e s e  s tr u c tu r e s . 

3 . L in g u is t ic  s p e c if ic a t io n  a n d  im p le m e n ta t io n  o f  g r a m m a t ic a l r e s o u r c e s  
f o r  th e  F in a l Pr o t o ty p e  

T h is  p a r t o f th e  d e liv e r a b le s  d e s c r ib e s  th e  e x te n s io n s  to  th e  g r a m m a r s  o f B u lg a r ia n , C z e c h  
a n d  R u s s ia n  m a d e  d u r in g  p h a s e  I I I  o f lin g u is tic  s p e c ific a tio n  a n d  im p le m e n ta tio n  in  ta s k s  6 .3  
a n d  7 .3  o f W P s  6  a n d  7 .  

B e lo w  w e  p r o v id e  a  b r ie f s y n o p s is  o f e a c h  p h e n o m e n o n  d e a lt w ith . E a c h  s e c tio n  d e a ls  w ith  
o n e  p h e n o m e n o n  o r  r e g io n  a n d  s ta r ts  w ith  s o m e  r e le v a n t th e o r e tic a l c o n s id e r a tio n s  a n d  th e n  
m o v e s  to   lin g u is tic  s p e c ific a tio n  a n d  im p le m e n ta tio n . 

T r a n s it iv it y  ( S e c t io n  3 .1 ) . I n  th e  g r a m m a r  o f E n g lis h , th e  p a r tic ip a n ts  o f th e  p r o c e s s  a n d  
its  c ir c u m s ta n tia l e le m e n ts  a r e  d is tin g u is h e d  b y  d iffe r e n t r e a liz a tio n  c o n s tr a in ts . P a r tic ip a n ts  
a r e  r e a liz e d  a s  n o m in a l g r o u p s , w h ile  c ir c u m s ta n tia l e le m e n ts  a r e  r e a liz e d  a s  p r e p o s itio n a l 
p h r a s e s . I n  th is  d e liv e r a b le , w e  c o n s id e r  th e  b o r d e r  s itu a tio n s  w h e r e  a  c o n c e p t th a t is  a  
s e m a n tic a lly  a  p a r tic ip a n t is  r e a liz e d  b y  a  p r e p o s itio n a l p h r a s e . W e  d e s c r ib e  s o m e  c h a n g e s  in  
th e  d o m a in  m o d e l a n d  a p p ly  m o r e  d e lic a te  s y s te m s  to  r e a liz e  th e  d o m a in  m o d e l c o n c e p ts  
a d e q u a te ly  fo r  th e  th r e e  le x ic o - g r a m m a r s . W e  a ls o  c o n s id e r  th e  c a s e  w h e r e  fu n c tio n a l 
e le m e n ts  a r e  tr e a te d  a s  C ir c u m s ta n tia ls , b u t c a n  b e  r e a liz e d  b y  m e a n s  o f e ith e r  n o m in a l 
g r o u p s  o r  p r e p o s itio n a l p h r a s e . 

S u p p o r t  v e r b s  ( S e c t io n  3 .1 ) . T h e  p h e n o m e n o n  o f s u p p o r t v e r b s  is  r e la te d  to  th e  le x ic a l 
m e a n s  a v a ila b le  in  a  la n g u a g e , c u ltu r a l tr a d itio n s  a n d  th e  s ty le  o f s p e e c h . T h e  r e g is te r  o f 
s o ftw a r e  m a n u a ls  d o e s  n o t c o n ta in  a  s ig n ific a n t p r o p o r tio n  o f s u p p o r t v e r b s , b u t th e y  o c c u r  
in  th e  R u s s ia n  c o r p u s . W e  c o n s id e r  ju s t o n e  ty p e  o f s u p p o r t c o n s tr u c tio n s  w h e r e  th e  v e r b  
h a r d ly  c o n tr ib u te s  a n y th in g  to  th e  p r o c e s s  s e m a n tic s , b u t m e r e ly  s e r v e s  a s  a  p la c e h o ld e r  fo r  



AG IL E  2 0  

 

 

s o m e  s y n ta c tic  fe a tu r e s  s u c h  a s  te n s e , n u m b e r , e tc . ( e .g ., R u s s ia n : ���������
	���������  
��	���
������������
��� �  	
�!"��	
���  —  E n g lis h : to  c a r r y  o u t a n  a u to m a tic  in s e r tio n ) .  

Cir c u m s t a n t ia ls  ( S e c t io n  3 .1 ) . W e  p r e s e n t a  m o r e  e la b o r a te  a c c o u n t o f s p a tio - te m p o r a l 
p r e p o s itio n a l p h r a s e s  in  S la v ic  la n g u a g e s . T w o  p h e n o m e n a  d is tin g u is h in g  S la v ic  la n g u a g e s  
fr o m  E n g lis h  a r e  c o n s id e r e d . T h e  fir s t is  th a t in s te a d  o f d is tin g u is h in g  th r e e  ty p e s  o f 
lo c a tio n s  a c c o r d in g  to  th e  n u m b e r  o f d im e n s io n s  im p lie d , S la v ic  la n g u a g e s  d is tin g u is h  o n ly  
tw o . S e c o n d , th is  d is tin c tio n s  c o m e  w ith  d iffe r e n t r e a liz a tio n  p a tte r n s . I n  B u lg a r ia n  
r e a liz a tio n  is  b y  c h o ic e  o f p r e p o s itio n , b u t in  C z e c h  a n d  R u s s ia n   a ls o  c a s e  is  u s e d , e .g ., fo r  
e x p r e s s in g  th e  d iffe r e n c e  b e tw e e n  m o tio n  a n d  r e s t p r o c e s s e s  a n d  fo r  e x p r e s s in g  th e  
a d d itio n a l, n e w ly  a d d e d   o p p o s itio n  o f c o n ta c t v s . v ic in ity   

A s p e c t  ( S e c t io n  3 .2 ) . F o r  th e  tr e a tm e n t o f a s p e c t w e  c o n s id e r  tw o  o p p o s itio n s . O n e  
c o n c e r n s  th e  p r o c e s s  a s  r e p e a te d /n o t r e p e a te d . T h e  o th e r  c o n s id e r  th e  p r o c e s s  a s  a  s e q u e n c e  
o f p h a s e s  in c lu d in g  th e  s ta te  p r e c e d in g  th e  p r o c e s s  a n d  th e  r e s u ltin g  s ta te  a fte r  th e  p r o c e s s  is  
fin is h e d . Als o , w e  d is c u s s  th e  c h o ic e  o f a s p e c t in  r e la tio n  to  s ty le s  o f d is c o u r s e  ( e .g ., 
R u s s ia n  a n d  B u lg a r ia n  u s e  im p e r fe c tiv e  fo r  th e  im p e r s o n a l s ty le . w h e r e a s  C z e c h  p r e fe r s  
p e r fe c tiv e ) .  

M o d a lit y  ( S e c t io n  3 .3 ) . M o d a lity  b e lo n g s  to  th e  in te r p e r s o n a l r e s o u r c e s  o f g r a m m a r , 
e x p r e s s in g  a  s p e a k e r ’s  a s s e s s m e n t o f a  p r o c e s s  in  te r m s  o f its  d e fin ite n e s s . M o d a lity  is  
c lo s e ly  r e la te d  to  p o la r ity . W h ile  e a c h  F in ite  v e r b a l o p e r a to r  h a s  p o s itiv e  a n d  n e g a tiv e  fo r m s , 
m o d a lity  a llo w s  u s  to  r e fe r  to  in te r m e d ia te  d e g r e e s  b e tw e e n  th e  p o s itiv e  a n d  n e g a tiv e  p o le s , 
th u s  in tr o d u c in g  v a r io u s  le v e ls  o f in d e te r m in a c y . I n s tr u c tio n a l te x ts  b y  n a tu r e  d o  n o t e x h ib it 
th e  fu ll s p e c tr u m  o f m o d a lity  o p tio n s : T h e  m o s t fr e q u e n t m o d a l e x p r e s s io n s  o c c u r  in  
e x p la n a tio n s  a b o u t th e  p o s s ib ilitie s  a v a ila b le  to  th e  u s e r  in  a  p a r tic u la r  s o ftw a r e  to o l o r  
r e fle c t n e c e s s ity  ( e .g ., in  p r e c o n d itio n s  o r  w a r n in g s ) . F o r  th e  F in a l P r o to ty p e  w e  fo c u s  o n  
th e  g e n e r a tio n  o f m o d a l c la u s e s  e x p r e s s in g  p o s s ib ility , s in c e  th is  is  th e  p r e v a le n t ty p e  o f 
m o d a lity  in  th e  ta r g e t te x ts . 

S u b j e c t  d r o p p in g  ( S e c t io n  3 .4 ) . C z e c h  a n d  B u lg a r ia n  a r e  c h a r a c te r iz e d  a s  s o - c a lle d  p r o -
d r o p  la n g u a g e s . T h is  c h a r a c te r is tic  r e fle c ts  th e  fa c t th a t th e  S u b je c t in  a  d e c la r a tiv e  c la u s e  
( in d ic a tiv e  o r  in te r r o g a tiv e  m o o d )  c a n  b e  u n e x p r e s s e d /u n r e a liz e d  o n  th e  s u r fa c e . T h is  c a n  b e  
tr e a te d  a s  th e  S u b je c t e ith e r  b e in g  le ft im p lic it o r  r e a liz e d  b y  a  z e r o  s tr in g . F o r  th e  s a k e  o f 
c o m p a r is o n , w e  p r e s e n t a  fo r m a liz a tio n  o f b o th  v ie w s . I n  th e  im p le m e n ta tio n  w e  h a v e  
d e v e lo p e d  s o  fa r , w e  a d o p t th e  s u r fa c e  d e le tio n  a p p r o a c h . 

W o r d  o r d e r  ( S e c t io n  3 .5 ) . S la v ic  la n g u a g e s  a r e  k n o w n  a s  fr e e  w o r d  o r d e r  la n g u a g e s . 
W o r d  o r d e r  is  p r im a r ily  p r a g m a tic a lly  d e te r m in e d . W e  p r e s e n t a  w o r d  o r d e r in g  a lg o r ith m  
th a t is  m u c h  m o r e  fle x ib le  th a n  th e  o n e  p r e v io u s ly  u s e d  in  th e  N ig e l g r a m m a r , ta k in g  in to  
a c c o u n t s o m e  n o tio n s  e s ta b lis h e d  b y  th e  P r a g u e  S c h o o l ( c o m m u n ic a tiv e  d y n a m is m , 
c o n te x tu a l b o u n d n e s s /n o n b o u n d n e s s )  a n d  s h o w  h o w  th is  h a r m o n is e s  w ith  th e  g r a m m a tic a l 
c a te g o r ie s  im p le m e n te d  in  th e  N ig e l g r a m m a r , n o ta b ly  th e  c a te g o r y  o f T h e m e .  

T e x t u a l c o n j u n c t io n  ( S e c t io n  3 .6 ) . T h e  te x tu a l c o n ju n c tio n s  u n d e r  fo c u s  h e r e  c o n c e r n  
th e  m a r k in g  o f s e q u e n c e  ( c o n ju n c ts  s u c h  a s  ‘fir s tly ’, ‘s e c o n d ly ’, … a n d  s o  o n , a s  fa r  a s  
‘n o w ’, ‘th e n ’, ‘fin a lly ’) . W e  c o n s id e r  d iffe r e n t s ty le s  o f s e q u e n c e  p r e s e n ta tio n : u n m a r k e d  v s . 
lin g u is tic a lly  m a r k e d  ( w ith  te x tu a l c o n ju n c tio n s )  v s . n u m e r ic a l lis ts . F o r  th e  F in a l P r o to ty p e , 
w e  fo c u s  o n  o n e  ty p e  o f d is c o u r s e  m a r k e r s  r e p r e s e n tin g  s e q u e n c e  c a lle d  te m p o r a l s e q u e n c e  
r e g u la tio n .  
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Ag r e e m e n t  ( S e c t io n  3 .7 ) . I n  S la v ic  la n g u a g e s , a g r e e m e n t p h e n o m e n a  c a n  b e  fo u n d  a t 
v a r io u s  s y n ta c tic  le v e ls . I n  th is  r e p o r t w e  c o n s id e r  a g r e e m e n t a t c la u s e  le v e l ( S u b je c t- F in ite  
a n d  S u b je c t- P r e d ic a to r  a g r e e m e n t)  a n d  a t n o m in a l g r o u p  le v e l ( D e ic tic - Q u a lity - T h in g  
a g r e e m e n t) .  

Q u a n t ific a t io n  ( S e c t io n  3 .8 ) . T h e  Q u a n tific a tio n  c o n s tr u c tio n s  w e  c o n s id e r  h e r e  a r e  o f 
tw o  ty p e s : c a r d in a ls , fo r  e x a m p le , on e , tw o, th r e e  p oin t( s ) , a n d  q u a n tity  s e le c tio n , fo r  
e x a m p le , on e  of th e  follow in g  m e th od s . T h e  la tte r  r e q u ir e s  a  d iffe r e n t tr e a tm e n t o f B u lg a r ia n  
fr o m  R u s s ia n  a n d  C z e c h , w h ic h  a g a in  s h o w s  th a t B u lg a r ia n  is  m o r e  s im ila r  to  E n g lis h  th a n  
to  C z e c h  o r  R u s s ia n  in  m a n y  r e s p e c ts .  

C la u s e  c o m p le x it y  ( S e c t io n  3 .9 ) . W e  p r o v id e  d e ta ile d  fo r m a l s p e c ific a tio n s  c o n c e r n in g  
th o s e  ty p e s  o f c la u s e  c o m p le x ity  w h ic h  o c c u r  in  th e  ta r g e t te x ts  o f th e  F in a l P r o to ty p e . T h is  
in v o lv e s  a  b r ie f r e c a p itu la tio n  o f th e  g e n e r a l s p e c ific a tio n  o f c la u s e  c o m p le x ity  a d o p te d  fr o m  
S F G , a n d  a  d e ta ile d  s p e c ific a tio n  c o n c e r n in g  th e  ty p e s  o f c la u s e  c o m p le x ity  c o v e r e d  in  o u r  
g r a m m a r s . T h e  g r a m m a r s  h a n d le : p a r a ta c tic  e x te n s io n  ( a d d itio n  a n d  v a r ia tio n  ty p e ) , 
p a r a ta c tic  e n h a n c e m e n t ( R e s u lt a n d  T e m p o r a l S e q u e n c e  C ir c u m s ta n tia ls ) , h y p o ta c tic  
e n h a n c e m e n t ( M a n n e r , P u r p o s e  a n d  C o n d itio n a l c ir c u m s ta n tia ls ) . W e  p a y  s p e c ia l a tte n tio n  
to  th e  a d d itio n a l c o v e r a g e  o f c la u s e  c o m p le x ity  th a t is  o ffe r e d  in  th e  F in a l P r o to ty p e  
g r a m m a r s  in  c o m p a r is o n  to  th e  g r a m m a r s  fo r  th e  I n te r m e d ia te  P r o to ty p e . S e c o n d ly , w e  
d e s c r ib e  th e  im p le m e n ta tio n s  o f th e  c la u s e  c o m p le x ity  r e g io n  in  th e  F in a l P r o to ty p e  
g r a m m a r s , a n d  w e  p r e s e n t e x a m p le s  o f th e  g e n e r a te d  s e n te n c e s . 
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3.1  T r a n s it iv it y  

I n  th is  s e c tio n  w e  d e ta il o u t th e  d e s c r ip tio n  a n d  im p le m e n ta tio n  o f tr a n s itiv ity  fe a tu r e s  fo r  
S la v ic  la n g u a g e s  w e  s ta r te d  in  d e liv e r a b le s  S P E C 1  a n d  S P E C 2 . T r a n s itiv ity  fe a tu r e s  a s  ty p e s  
o f p r o c e s s e s  a n d  c ir c u m s ta n c e s  w e r e  d e s c r ib e d  in  th e  S P E C 2  a n d  I M P L 2  d e liv e r a b le s . I n  
th is  c h a p te r  w e  a d d r e s s  th e  p h e n o m e n a  r e le v a n t fo r  th e  F in a l P r o to ty p e , in c lu d in g  th e  
r e a liz a tio n  o f p r o c e s s  p a r tic ip a n ts  b y  p r e p o s itio n a l p h r a s e s . W e  d e s c r ib e  th e  c a s e s  w h e r e  
p r e p o s itio n a l p h r a s e s  a r e  tr e a te d  a s  p a r tic ip a n ts  in  D M  a n d  p r e s e n t a  s y s te m ic  d e s c r ip tio n  
fo r  th e  th r e e  S la v ic  la n g u a g e s  fo r  s p a tia l lo c a tio n s  r e a liz e d  b y  p r e p o s itio n a l p h r a s e s  ( P P s )  
w h ic h  a r e  th e  m o s t im p o r ta n t ty p e  o f c ir c u m s ta n tia l e le m e n ts  o f th e  c la u s e  s tr u c tu r e  fo r  o u r  
te x ts  ( S e c tio n  3 .1 .2 ) . W e  a ls o  d e s c r ib e   s u p p o r t v e r b  c o n s tr u c tio n s , i.e ., c o n s tr u c tio n s  in  
w h ic h  th e  m a in  v e r b  p r im a r ily  s e r v e s  a s  c a r r ie r  o f s y n ta c tic  in fo r m a tio n  ( s u c h  a s  te n s e , 
p e r s o n , n u m b e r , g e n d e r )  a n d  th e  a r g u m e n t o f th a t v e r b  is  th e  m a in  c a r r ie r  o f th e  p r o c e s s  
m e a n in g  ( o fte n  r e a liz e d  a s  a  n o m in a liz a tio n )  ( S e c tio n  3 .1 .3 ) . T h e  u s e  o f s u p p o r t v e r b s  
c o n s tr u c tio n s  is  r e la te d  to  s o c io  c u ltu r a l tr a d itio n s  a n d  r e le v a n t m o r e  fo r  R u s s ia n  a n d  le s s  fo r  
B u lg a r ia n  a n d  C z e c h  o n  o u r  te x t ty p e . 

3.1 .1  T h e o r e t ic a l b a c k g r o u n d   

T h e  N ig e l g r a m m a r  o f E n g lis h  s e p a r a te s  p a r tic ip a n ts  o f th e  p r o c e s s  fr o m  c ir c u m s ta n tia l 
e le m e n ts  b y  a s s ig n in g  th e m  d iffe r e n t r e a liz a tio n  c o n s tr a in ts . All p a r tic ip a n ts  a r e  r e a liz e d  a s  
n o m in a l g r o u p s  ( N G s ) , w h ile  c ir c u m s ta n tia l e le m e n ts  a r e  r e a liz e d  a s  P P s .  H a llid a y  ( 1 9 8 5 )  
tr e a ts  P P s  a s  c o n tr a c te d  fo r m s  o f c la u s e s , w h ile  N G s  a r e  e x te n d e d  w o r d s  ( c f. C h . 6 .1  a n d  
6 .5 ) .   A ty p ic a l n o m in a l g r o u p  c o n ta in s  e le m e n ts  th a t a d d  m o r e  in fo r m a tio n  to  th e  
d e s c r ip tio n  o f a n  o b je c t d e n o te d  b y  its  T h in g  e le m e n t ( H e a d ) , w h ile  a  P P  fu n c tio n in g  a t 
c la u s e  r a n k  a d d s  in fo r m a tio n  a b o u t th e  c ir c u m s ta n c e s  in  w h ic h  a  p r o c e s s  ta k e s  p la c e .  F o r  
th is  r e a s o n , th e  n o m in a l g r o u p  th a t b e lo n g s  to  a  p r e p o s itio n a l p h r a s e  is  c a lle d  th e  Min ir a n g e  
e le m e n t, w h ile  th e  p r e p o s itio n  is  c a lle d  th e  Min o r p r o c e s s  e le m e n t.  H a llid a y  g iv e s  s e v e r a l 
r e a s o n s  w h y  p r e p o s itio n s  in  E n g lis h  a r e  s im ila r  to  p r o c e s s e s .  H is  a r g u m e n ta tio n  s e e m s  to  b e  
v a lid  in  S la v ic  la n g u a g e s  a s  w e ll:  

• th e  p o s s ib ility  o f m u tu a l s u b s titu tio n  b e tw e e n  s o m e  v e r b s  a n d  p r e p o s itio n s :  

E n : a b o u t th e  tr ia l c o n c e r n in g  th e  tr ia l 

R u : �  ��� �������	���  
�� � � ������  ��� �����	��� �  
B g : ��  ��� ������� �  � �  �	�  ����� � ���  � �  ��� ������� �  
C z : o  p r o c e s u  c o  s e  tý � e  p r o c e s u  

• th e  d e r iv a tio n  o f s o m e  p r e p o s itio n s  fr o m  v e r b a l fo r m s :  

E n : in c lu d e  < - >  in c lu d in g   r e g a r d  < - > r e g a r d in g     

R u : �	
�������� � �   < - > ��
!������� �   "�#��$ � �����&% �'�  < - >  "����$ � ����� �  

B g : �	
������(��*) < - > �	
������(��,+�
*%  "�#��$ � ����� �  < - >  "����$ � ����� ��� % �  � �  
C z : p o m o c i ( h e lp , a id )  < - >  p o m o c í+ g e n  ( w ith  th e  h e lp  o f)  

  o h lé d n o u t s e   - >  n o u n : o h le d  ( r e g a r d ) < - >  o h le d n -  ( r e g a r d in g )  

• th e  p o s s ib ility  o f n e g a tio n  a n d  o th e r  m o d ific a tio n s  o f p r e p o s itio n s :  

E n : n o t w ith o u t s o m e  m is g iv in g s   r ig h t b e h in d  th e  d o o r  
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R u : ���  � ���  ����	�
 ������     
���	 ���  � 	  ��� � �����  

B g : ���  � ���  ����	�
 ������     ��� ����
�� � ��
���� ��� �  � 	��  ����	���	�� 	  

C z : n e  b e z  n e h o d y     r o v n o u /h n e d  z a  d v e ! m i 

H o w e v e r , th e  d a ta  o f S la v ic  la n g u a g e s  s u g g e s t th a t w h ile  p r o p e r  c ir c u m s ta n tia l e le m e n ts  
lik e  s p a tia l lo c a tio n s  a r e  r e a liz e d  a s  p r e p o s itio n a l p h r a s e s  ( s im ila r  to  E n g lis h ) , p o te n tia l 
p a r tic ip a n ts  c a n  b e  e x p r e s s e d  e ith e r  a s  n o m in a l g r o u p s  o r  p r e p o s itio n a l p h r a s e s  ( s e e  
e x a m p le s  ( 1 )  a n d  ( 2 )  b e lo w ) . W e  a c c o u n t fo r  th is  p o s s ib ility  a s  a  c h o ic e  in  th e  r e a liz a tio n  o f 
th e  a d d r e s s e e  a s  a  n o m in a l g r o u p  o r  a  p r e p o s itio n a l p h r a s e  a t a  le v e l o f d e lic a c y  a b o v e  th e  
c h o ic e  b e tw e e n  p a r tic ip a n ts  a n d  c ir c u m s ta n c e s .  

( 1 )  R u : � � ��	��  �"��
 �  #  ����$%� � ����	�� � $ ��&  

tu r n   to  u s e r s - D a t 

a p p r o a c h  th e  u s e r s  ( w ith  a  s u g g e s tio n )  

( 2 )  C z : k le p n o u t n a  tla ' ítk o  

                c lic k    o n  b u tto n -Ac c  
                c lic k  a  b u tto n  

Alte r n a tiv e ly , th e  Ad d r e s s e e  c a n  b e  r e a liz e d  a s  a  n o m in a l g r o u p  u s in g  th e  d a tiv e  c a s e  a s  
in  ( 3 )  o r  a c c u s a tiv e  c a s e  a s  in  ( 4 ) : 

( 3 )  R u : 
��(��	��)#*	  ������
�#�	 ��+ ��	 � �  ����$,� � ����	�� � $-�  

            h in t- N o m  s u g g e s t- S g - 3   u s e r - D a t 
            a  h in t te lls  th e  u s e r  

( 4 )  R u : 
���� ��. ������  ���/ �0� &� � �1� �  ����$%� � ����	�� � $ �  � …   

            m e s s a g e - N o m  in fo r m - P l- 3   u s e r -Ac c  a b o u t…  
            a  m e s s a g e  te lls  th e  u s e r  w h e n …  

T h e  c h o ic e  o f th e  r e a liz a tio n  o f th e  Ad d r e s s e e  d e p e n d s  o n  th e  v e r b  ty p e . Als o , e x a m p le s  
( 1 ) - ( 4 )  s u g g e s t th a t th e  d iffe r e n c e  b e tw e e n  p a r tic ip a n ts  a n d  c ir c u m s ta n c e s  in  m a n y  c a s e s  
c o n s titu te s  a  c lin e : ( 1 )  is  r a th e r  a  c ir c u m s ta n c e , b e c a u s e  it c a n  b e  r e p la c e d  b y  a n o th e r  
d e s tin a tio n  s p e c ific a tio n , fo r  e x a m p le , “ � � ��	��  �"��
 �  �  � ��. � 
������  ����$%� � ����	�� � $ ���  
#2� & ���3� � �4��� ”  ( to  a p p ly  to  th e  c o m p u te r  u s e r s  s o c ie ty ) , w h ile  ( 3 )  a n d  ( 4 )  a r e  r a th e r  
p a r tic ip a n ts , b e c a u s e  th e y  a r e  r e a liz e d  b y  Ad d r e s s e e  a n d  D ir e c tc o m p le m e n t fu n c tio n s .  

T h e  N ig e l g r a m m a r  d e a ls  w ith  s im ila r  c a s e s  in  E n g lis h  b y  a d d in g  m a r k e r s  to  N G s : T h e y  
w e r e  c r e a te d  b y  u s ;  I  to ld  a  s to r y  to  h e r  ( b y  a n d  to  a r e  tr e a te d  a s  m a r k e r s , w h ic h  a r e  p u t in  
fr o n t o f N G s ) . I n  th e  I n te r m e d ia te  P r o to ty p e , w e  in h e r ite d  th is  r e p r e s e n ta tio n , s o  e m p ty  
p r e p o s itio n s  th a t g o v e r n  d a tiv e  o r  in s tr u m e n ta l c a s e  w e r e  u s e d . W e  fo llo w  th e  s a m e  
te c h n iq u e  in  th e  F in a l P r o to ty p e  to o , s in c e  th e  d e lic a te  r e a liz a tio n  o f Ad d r e s s e e  is  n o t 
r e q u ir e d .  

3.1 .2  G o v e r n m e n t  p a t t e r n s  a n d  c ir c u m s t a n t ia ls  

T o  c o v e r  s o m e  m o r e  o f th e  r e le v a n t r e a lis a tio n s  o f p r o c e s s  p a r tic ip a n ts  in  th e  F in a l 
P r o to ty p e , w e  n e e d  s o m e  e x te n s io n s  o f th e  d o m a in  m o d e l ( D M )  c o n c e r n in g  p r o c e s s  ty p e . I n  
th e  I n te r m e d ia te  P r o to ty p e  p r o c e s s e s  w e r e  c la s s ifie d  a s  u s e r - a c tio n  w h ic h  m a p p e d  o n to  th e  
U p p e r  M o d e l ( U M )  c o n c e p t o f d is p o s itiv e - m a te r ia l- a c tio n . F o r  th e  F in a l P r o to ty p e  w e  n e e d  
th e  D M  to  d is tin g u is h  tw o  s u b c la s s e s  o f u s e r - a c tio n : o n e  w h ic h  is  d ir e c te d  a n d  a n o th e r  o n e  
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w h ic h  is  n o n d ir e c te d , th e  U S E R -AC T I O N - D I R E C T E D  c o r r e s p o n d in g  to  th e  o ld  u s e r -
a c tio n  a n d  U S E R -AC T I O N - N O N D I R E C T E D  r e p r e s e n tin g  p r o c e s s e s  th a t a r e  s im ila r  to  U M  
m o tio n  p r o c e s s e s . T h e ir  m a in  c h a r a c te r is tic  is  th e  la c k  o f th e  Ac te e  s lo t a n d  th e  im p lic a tio n  
o f a  s o u r c e  o r  d e s tin a tio n  fr o m  w h ic h  o r  to w a r d s  w h ic h  th e  p r o c e s s  e x te n d s . T h e s e  c h a n g e s  
a r e  n e e d e d  b o th  to  fa c ilita te  th e  te x t p la n n in g  o f o v e r v ie w s  a n d  fu n c tio n a l d e s c r ip tio n s , a s  
w e ll a s  to  e n a b le  u s  to  g e n e r a te  th e  c o r r e c t r e a liz a tio n s  o f p a r tic ip a n ts  a n d  c ir c u m s ta n c e s  in  
o u r  la n g u a g e s . 

P r e p o s itio n a l p h r a s e s  w ith  n o  c le a r  c ir c u m s ta n tia l m e a n in g s  c a n  b e  r e g a r d e d  a s  
c ir c u m s ta n c e s  o r  p a r tic ip a n ts  d e p e n d in g  o n  th e  s e m a n tic s  o f th e  p r e d ic a te  a n d  o n  th e  
c o n te x t. F o r  e x a m p le , th e  p r e p o s itio n  “ � ”   in  R u s s ia n  o r  “ s ”  in  C z e c h , n o r m a lly  s ig n a lin g  a  
c ir c u m s ta n tia l m e a n in g ,  c a n  a ls o  e x p r e s s  a  r e la tio n  b e tw e e n  a  p r o c e s s  a n d  a n  in h e r e n t 
p a r tic ip a n t in  th a t p r o c e s s , fo r  e x a m p le ,  

( 5 )  R u : �������������
	��  �
�������������  	��������          �     ���������������  	����������  
      c o n n e c t       s ta r t-Ad j     p o in t-Ac c  w ith  e n d -Ad j    p o in t- I n s   

          to  c o n n e c t th e  s ta r t p o in t w ith  th e  e n d  p o in t 

( 6 )  C z : s p o jit    p o � á te � n í b o d           s       k o n c o v ý m  b o d e m  
     c o n n e c t in itia l p o in t-Ac c  w ith        fin a l          p o in t- I n s   

           to  c o n n e c t th e  s ta r t p o in t w ith  th e  e n d  p o in t 

H e r e , s ta r t p o in t ( R u : �
�������������  	 ������� )  a n d  e n d  p o in t ( R u : ���������������  	���������� )  a r e  
p a r tic ip a n ts  o f th e  p r o c e s s  c o n n e c t ( R u : �������������
	�� ) . T h e  p a r tic ip a n ts  c a n  a ls o  b e  p r e s e n te d  
a s  c o n fla te d  in  o n e  fu n c tio n a l e le m e n t, a  G o a l, a s  in  1  b e lo w . 

( 7 )  R u : �������������
	��  ( ! 	 � )  	��������   

           c o n n e c t ( th e s e )  p o in ts - P l-Ac c       

           to  c o n n e c t th e  p o in ts  

C o n s id e r in g  d e s tin a tio n  a s  o n e  o f fe a tu r e s  r e a liz in g  s p a tia l- lo c a tin g , w e  a ls o  n o te  th e  fa c t 
th a t d e s tin a tio n , s ig n a le d  b y  th e  p r e p o s itio n s  R u : � , B g : ��"�# , C z :  k + D a t, n a + Ac c , d o + G e n ,  
r e a liz e s  a ls o  p a r tic ip a n t r o le s  o f s o m e  c o n c e p ts  o f th e  D M . T h is  c o n c e r n s  fo r  e x a m p le  th e  
fo llo w in g  tw o  c o n c e p ts , w h ic h  h a v e  a n  Ac te e  a n d  a  D e s tin a tio n  s lo t: D M ::S N AP  a n d  
D M ::AP P L Y - P R O P E R T Y , s e e  e x a m p le s  ( 8 )  a n d  ( 9 )  b e lo w . W e  a d d e d  a  D E S T I N AT I O N  
s lo t in  th e  c o n c e p ts  S N AP  ( s n a p  s o m e th in g  to  s o m e th in g )  a n d  AP P L Y - P R O P E R T Y  ( a p p ly  
s o m e th in g  to  s o m e th in g ) . 

( 8 )  … s o  th e  a r c  s n a p s  to  th e  e n d  p o in t o f th e  lin e . 

( a )  R u : …  ��	���$&%  ')( ��*)+�,-�	.�  ����/0�  �  ���������������  	��������  ��������� , 
           in  o r d e r  to  a tta c h   a r c -Ac c  to  e n d  p o in t- D a t lin e - G e n  

( b )  B g :  ,-  �
     ')( ��������
	��  ��"1/2��
  ��"�#  � ( ����
�	3  	 ������  �
  ��������+&	3  
     in  o r d e r   to  a tta c h          a r c    to     e n d          p o in t   o f  lin e  

( c )  C z : p r o  p 4 ic h y c e n í k o n c o v é h o  b o d u         o b lo u k u  k   � á 4 e , 
      fo r   s n a p p in g    e n d -Ad j    p o in t- G e n  a r c - G e n  to  lin e - D a t 

( 8 )  e x p r e s s e s  a  r e la tio n  s im ila r  to  th a t o f c o n n e c tio n  ( n o te  th a t n o  v ic in ity  is  m e a n t h e r e , a n  
a tta c h m e n t im p lie s  a  lin k ) .  Als o , th e  R u s s ia n  p r e p o s itio n  “  �  ”  c a n  e x p r e s s  th e  ta r g e t o f a n  
a c tio n : 
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( 9 )  to  a p p ly  a  s ty le  to  a n  ite m  

( a )  R u : ����������	
����  � ������  �  � �
������	����  
      a p p ly   s ty le -Ac c  to  ite m - D a t 

( b )  B g : ���������
�����  � �������  ��� �  ���
������	����  
     a p p ly          s ty le      to      ite m  

( c )  C z : a p lik o v a t s ty l          n a  e le m e n t  
      a p p ly        s ty le -Ac c  to  e le m e n t-Ac c  

T h e   D E S T I N AT I O N  s lo t is  u s e d  w ith  tw o  o th e r  d o m a in  c o n c e p ts : D M ::R E T U R N - T O  a n d  
D M ::S W I T C H - M O D E . I n  S la v ic  la n g u a g e s  th e s e  c o n c e p ts  a r e  e x p r e s s e d  b y  v e r b s  h a v in g  
n o  Ac te e  r o le , s o  w e  m a d e  R E T U R N - T O  a n d  S W I T C H - M O D E   s u b c o n c e p ts  o f U S E R -
AC T I O N - N O N D I R E C T E D : 

( 1 0 )      S w itc h  to  th e  X  m o d e  

( a )  R u : � �!����"��#�  $  ���&%'���  X  
      g o         in to  m o d e -Ac c  X  

( b )  B g : ( ��� $�� �
)+* $ ���  	��     ���&%'���  X  
      s w itc h              in to  m o d e      X  

( c )  C z :     P , e p n o u t d o     r e ž im u      X  
          s w itc h       in to  m o d e - G e n  X  

( 1 1 )  R e tu r n  to  th e  X  m o d e  

( a )  R u : $ �!��	����- ��.  $  ���&%'���  X  
     r e tu r n - R e fl  in to  m o d e -Ac c  X   

( b )  B g : / � �10 ���  � �  $       ���2%'���   X  
       R e tu r n - R e fl  in to  m o d e     X  

( c )  C z : V r á tit   s e      d o     r e ž im u       X   
       r e tu r n - R e fl   in to  m o d e - G e n   X  

As  e x a m p le s  ( 8 ) - ( 1 1 )  illu s tr a te , in  R u s s ia n  th e  c o n c e p ts  h a v in g  Ac te e  r e a lis e  th e  r o le  b y  
th e  de s t in a t io n  a n d   v ic in it y  fe a t u r e s   ( s e e  S e c tio n  3 .1 .2 .1  b e lo w )  a n d  th e  c o n c e p ts  h a v in g  
n o  Ac te e  r o le  r e a lis e  it b y  de s t in a t io n  a n d  c o n t a c t . T h e  c h o ic e  b e tw e e n  v ic in ity /c o n ta c t is  
c o n tr o lle d  in  th e  fo llo w in g  in q u ir y  c o d e : 

 
(defun REACHING-PROCESS-Q-CODE (locativerelation place) 
  (let ((parent (term-graph-parent (SYMBOL-VALUE place)))) 
    (if (or  
         (term-type-p parent 'dm::snap)  
         (term-type-p parent 'dm::apply-property) 
         (fetch-feature 'reaching-process-q place)) 
       'nonreaching  
       'reaching))) 

T h e  s tr u c tu r e  p r o d u c e d  b y  th e  S P L  g iv e n  b e lo w  is  s h o w n  in  F ig u r e  9 :  

 
(x / DM::SNAP :speechact imperative  

         :actee (y / DM::ARC)  
         :destination (z / DM::POINT))) 
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Fig u re  9 : G o v e rn m e n t p a tte rn  re a liz a tio n  

T h e  r e a lis a tio n  o f D M ::S AV E  is  q u ite  in te r e s tin g  in  th e  th r e e  S la v ic  la n g u a g e s , b e c a u s e  
in  a d d itio n  to  th e  Ac te e  r o le , th e r e  is  a n  a d d itio n a l s p a tia l- lo c a tin g  r o le , w h ic h , h o w e v e r , 
d iffe r s  in  th e  th r e e  la n g u a g e s . W h ile  R u s s ia n  a n d  B u lg a r ia n  u s e s  a  n o n o r ie n tin g  lo c a tio n  
( c o r r e s p o n d in g  to  th e  E n g lis h  “ s a v e  in  a  file ” ) , C z e c h  u s e s   a  d e s tin a tio n  ( c o r r e s p o n d in g  to  
th e  E n g lis h  “ s a v e  in to  a  file ” ) .  W e  h a n d le  th is  d is c r e p a n c y  a m o n g  th e  la n g u a g e s  a s  fo llo w s : 
W e  m o d e l th e  c o n c e p t S AV E  a s  h a v in g  tw o  s lo ts  in  th e  D M , n a m e ly  a n  AC T E E  a n d  a  
T AR G E T  s lo t. T h e  T AR G E T  s lo t is  th e n  a p p r o p r ia te ly  tr a n s la te d  in to  e ith e r  n o n o r ie n tin g  
lo c a tio n  ( R u  a n d  B g )  o r  d e s tin a tio n   ( C z )  in  th e  s lo t- m a p p e r  w ith in  th e  s p liz e r .  

( 1 2 )  Sa v e  th e  file  X  in /in to  th e  d ir e c to r y  Y  

( a )  R u : ���������
	�����  � �
���  X  �  � ����������������  Y  
       S a v e  file  X  in  d ir e c to r y - L o c  Y  

( b )  B g :    � ������������  � �
�����  X  �  � ����� �!"�����$#  Y   
          s a v e           file      X   in  d ir e c to r y      Y  

( c )  C z : U lo ž te  s o u b o r   X   d o     a d r e s á % e         Y   
      S a v e    file -Ac c   X  in to   d ir e c to r y - G e n  Y  

3.1 .2 .1  R e a lis a tio n  a s  P r e p o s itio n a l p h r a s e  v s . N o m in a l g r o u p  

T h is  is  a  v a r ia tio n  th a t is  p r e s e n te d  in  th e  F in a l P r o to ty p e  fo r  M e a n s  c ir c u m s ta n c e s , w h ic h  
c a n  b e  e x p r e s s e d  in  C z e c h  a n d  R u s s ia n  b y  a  n o m in a l g r o u p  in  th e  in s tr u m e n ta l c a s e : 
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( 1 3 )  By /w ith  th e  O F F S E T  c o m m a n d  y o u  c a n  c r e a te  c o p ie s . 

( a )  R u :  
���������
	
�
�

 O F F S E T  ��  
�����������

 � ����	��
���  � �����
�   
C o m m a n d - I n s  O F F S E T  y o u - N o m  c a n  c r e a te  c o p ie s -Ac c  

( b )  C z :  P � ík a z e m         O F F S E T   m � ž e te  v y tv á � e t              k o p ie   
       C o m m a n d - I n s  O F F S E T  c a n - P l- 2  c r e a te  c o p ie s -Ac c  

( c )  B g :    � �������
	��
���    O F F S E T   
�����!�"���

 
	��

 ��# ��	���	
���$�  � �����
�                
     W ith  c o m m a n d  O F F S E T  c a n - P l- 2  c r e a te  c o p ie s  

o r  b y  a  p r e p o s itio n a l p h r a s e  w ith  th e  p r e p o s itio n   �  �����%�
&'�"( - (b y  m e a n s  o f) :  

( 1 4 )  By  m e a n s  o f th e  O F F S E T  c o m m a n d  y o u  c a n  c r e a te  c o p ie s . 

( a )  R u :   
�������
&)�"(

 � �������
	   O F F S E T         ��  
�����!���$�

 � ����	��
�*�  � �����
�   
    W ith - h e lp - o f c o m m a n d - G e n  O F F S E T  y o u - N o m  c a n  c r e a te  c o p ie s -Ac c  

( b )  C z : P o m o c í         p � ík a z u         O F F S E T   m � ž e te  v y tv á � e t k o p ie   
W ith - h e lp - o f   c o m m a n d - G e n  O F F S E T   c a n - P l- 2  c r e a te  c o p ie s -Ac c   

( c )  B g :   
�������
&��

 
���

 � �������
	��
���  O F F S E T   
�����������

 
	��

 ��# ��	���	
���$�  � �����
�   
       W ith - h e lp - o f   c o m m a n d  O F F S E T  c a n - P l- 2           c r e a te  c o p ie s  

T h e  o n ly  c o n te x t w h e r e  w e  g e n e r a te  M E AN S  r e a liz e d  b y  a  n o m in a l g r o u p  in  
I n s tr u m e n ta l c a s e  in  th e  in s tr u c tio n a l te x ts  g e n e r a te d  in  th e  F in a l P r o to ty p e  is  th e  c o n te x t 
w h e r e  th e  M E AN S  r e fe r s  to  m e th o d s  in  a n  a b s tr a c t w a y   ( lik e  in  “ u s in g  o n e  o f th e  fo llo w in g  
m e th o d s ” ) . I n  a ll o th e r  c a s e s  o f c o n c r e te  in s tr u m e n ts  ( fu n c tio n a l o b je c ts –  b u tto n  o r  s im ila r )  
w e  g e n e r a te  th e  r e a lis a tio n  u s in g  a  p r e p o s itio n a l p h r a s e  ( lik e  in  “ u s in g  a  h a r d w a r e  to o l” , 
“ u s in g  a  c o m m a n d ” ) . T h e  d is tin c tio n  is  b a s e d  o n  d o m a in  c o n c e p t ty p e s .  

I n  th e  a r e a  o f s p a tia l P P s , th e  c h o ic e  o f a  p a r tic u la r  p r e p o s itio n  in  E n g lis h  u n d e r lie s  a  
d is tin c tio n  in  th e  d im e n s io n a lity  o f th e  o b je c t th a t r e a liz e s  th e  r a n g e  o f th e  r e la tio n  e x p r e s s e d  
b y  th e  P P . F o r  b o th  P P s  e x p r e s s in g  a  lo c a tio n  a n d  P P s  e x p r e s s in g  m o tio n , E n g lis h  
d is tin g u is h e s  b e tw e e n  th r e e - d im e n s io n a l o b je c ts  ( in , in to ) , o n e - o r - tw o - d im e n s io n a l o b je c ts  
( o n , o n to )  a n d  z e r o - d im e n s io n a l o b je c ts  ( a t, to ) .  T h is  is  fo r m a lly  e x p r e s s e d  b y  th e  fo llo w in g  
( s im p lifie d )  s y s te m  n e tw o r k : 
LOCATION-DIMENSION 

(spatial-process) → 
   [zero-dimension] 
   [one-two-dimensions] 

[three-dimensions] 
 
LOCATION-STATE 
(nonphoric-place) → 
   [rest] (spacelocative:rest-process) 
   [motion] (spacelocative:motion-process) 
 
MOTION-DIRECTION 

(motion) → 
   [towards-motion] (spacelocative : towards) 
   [away-from-motion] (spacelocative : away-from) 
 
AT 
(zero-dimension, rest-process) → 
   [at] (minorprocess ! at) 
 
FROM  

(away-from) → 
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   [from] (minorprocess ! from) 
 
IN  
(containment-implicit) → 
   [in] (minorprocess ! in) 
 
INTO  

(towards, three-dimensions) → 
   [into] (minorprocess ! into) 
 
ON 

(one-two-dimensions, rest-process) → 
   [on] (minorprocess ! on) 
 
ONTO 
(one-two-dimensions, towards) → 
   [onto] (minorprocess ! onto) 
 
TO 

(zero-dimension, towards) → 
   [to] (minorprocess ! to) 

B a s ic a lly  th e  s a m e  s y s te m  is  v a lid  fo r  S la v ic  la n g u a g e s  a s  w e ll.  T h e  s y s te m ic  c h o ic e  
n e tw o r k  a b o v e  w o r k s  fo r  B u lg a r ia n  w ith o u t a lte r a tio n s , e x c e p t fo r  le x ic a liz a tio n  o f th e  
m in o r  p r o c e s s : 
AT 
(zero-dimension, rest-process) → 
   [at] En: (minorprocess ! at) 
   Bg: (minorprocess ! pri) 
 
FROM  

(away-from) → 
   [from] En: (minorprocess ! from) 
   Bg: (minorprocess ! ot) 
 
IN  
(containment-implicit) → 
   [in]  En: (minorprocess ! in) 
   Bg: (minorprocess ! v) 
 
INTO  

(towards, three-dimensions) → 
   [into] En: (minorprocess ! into) 
   Bg: (minorprocess ! vutre_v) 
 
ON 

(one-two-dimensions, rest-process) → 
   [on] En: (minorprocess ! on) 
   Bg: (minorprocess ! na) 
 
ONTO 
(one-two-dimensions, towards) → 
   [onto] En: (minorprocess ! onto) 
   Bg: (minorprocess ! vurhu) 
 
TO 

(zero-dimension, towards) → 
   [to] En: (minorprocess ! to) 
   Bg: (minorprocess ! kum) 
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H o w e v e r , C z e c h  a n d  R u s s ia n  u s e  m o r p h o lo g ic a l c a s e  m a r k e r  fo r  e x p r e s s in g  th e  
d iffe r e n c e  b e tw e e n  m o tio n  a n d  r e s t p r o c e s s e s  in  r e a liz a tio n  o f N G s  in  a d d itio n  to  
p r e p o s itio n s .  T h u s , z e r o - o r - th r e e  d im e n s io n a l o b je c ts  ( r e a liz e d  w ith  th e  p r e p o s itio n s  �  in  
R u s s ia n  a n d  v + lo c  in  C z e c h )  a r e  o p p o s e d  to  o n e - o r - tw o - d im e n s io n a l o n e s  ( ���  R u , n a + lo c  
C z ) ; �  o r  ��� + p r e p o s itio n a l c a s e  ( v + lo c  n a + lo c  C z )  is  s e le c te d  fo r  lo c a tio n s , a n d  �  o r  
��� + a c c u s a tiv e  c a s e  ( d o + g e n  n a + a c c  C z )  fo r  a  m o v e m e n t to w a r d s  a n  o b je c t ( e n te r in g  o r  
r e a c h in g  th e  o b je c t, w h ic h  is  th e  u ltim a te  d e s tin a tio n  o f th e  m o v e m e n t) , a n d  � + d a tiv e  c a s e  
( k + d a t C z )  is  s e le c te d  fo r  m o v e m e n t to w a r d s  a n  o b je c t ( n o t n e c e s s a r ily  r e a c h in g  th e  o b je c t) . 
I n  th e  c o n v e r s e  r e la tio n , i.e . m o tio n  a w a y  fr o m  a n  o b je c t, th e  s a m e  d is tin c tio n  s h o w s  in  th e  
p r e p o s itio n : ( ��� + g e n  R u )  ( z + g e n  C z )  fo r  m o v e m e n t fr o m  a  z e r o - o r - th r e e  d im e n s io n a l o b je c t, 
( � + g e n  R u )  ( z + g e n  C z )  fo r  m o v e m e n t fr o m  a  o n e - o r - tw o - d im e n s io n a l o b je c t, ( 	�
 + g e n  R u )  
( o d + g e n  C z )  fo r  m o v e m e n t a w a y  fr o m  th e  v ic in ity  o f a n  o b je c t.   H e r e , a ll p r e p o s itio n s  ( ��� , 
� , 	�
 )  in  R u s s ia n  a n d  C z e c h  g o v e r n  th e  g e n itiv e  c a s e .  I n  th e  c a s e  o f B u lg a r ia n , th e r e  is  n o  
d iffe r e n c e  b e tw e e n  p r e p o s itio n s  e x p r e s s in g  th e  m o tio n  a w a y  fr o m  o b je c t, 	�
  is  u s e d  in  th e s e  
c ir c u m s ta n c e s . 

T h u s , th e  s y s te m  n e tw o r k  fo r  R u s s ia n  is  a s  fo llo w s : 
LOCATION-DIMENSION 

(spatial-process) → 
   [zero-three-dimensions] 
   [one-two-dimensions] 
 
LOCATION-STATE 

(nonphoric-place) → 
   [rest] (spacelocative:rest-process) 
   [motion] (spacelocative:motion-process) 
 
MOTION-DIRECTION 
(motion) → 
   [towards-motion] (spacelocative : towards) 
   [away-from-motion] (spacelocative : away-from) 
 
V-STAT 

(zero-three-dimensions, rest-process) → 
   [at] Ru: (minorprocess ! v) (Minirange : prep) 
        Cz: (minorprocess ! v) (Minirange : prep) 
 
NA-STAT 
{one-two-dimensions, rest-process)→ 
   [on] Ru:(Minorprocess ! na) (Minirange : prep) 
        Cz:(Minorprocess ! na) (Minirange : prep) 
 
TRAJECTORY-PROCESS-TYPE 

(motion-process) → 
   [contact] 
   [vicinity] 
  
V-MOTION 

(zero-three-dimensions, towards, contact)→ 
   [into] Ru:(Minorprocess ! v) (Minirange : acc) 
          Cz:(Minorprocess ! do) (Minirange : gen) 
 
NA-MOTION 
(one-two-dimensions, towards, contact) → 
   [onto] Ru:(Minorprocess ! na) (Minirange : acc) 
          Cz:(Minorprocess ! na) (Minirange : acc) 
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IZ 
(away-from, zero-three-dimensions, contact) → 
   [from] Ru:(Minorprocess ! iz) (Minirange : gen) 
          Cz:(Minorprocess ! z) (Minirange : gen) 

 
S 

(away-from, one-two-dimensions, contact) → 
   [from-2d] Ru:(Minorprocess ! s) (Minirange : gen) 
             Cz:(Minorprocess ! z) (Minirange : gen) 
 
K-PREPOSITION 
(towards, vicinity)→ 
   [to-vicinity] Ru:(Minorprocess ! k) (Minirange : dat) 
   [to-vicinity] Cz:(Minorprocess ! k) (Minirange : dat) 
 
OT-PREPOSITION 

(away-from, vicinity) → 
   [from-vicinity] Ru:(Minorprocess ! ot) (Minirange : gen) 
   [from-vicinity] Cz:(Minorprocess ! od) (Minirange : gen) 
 

T h e  TRAJECTORY-PROCESS-TYPE is  s h o w n  in  F ig u r e  1 0  w h ic h  a c c o u n ts  fo r  th e  
o p tio n s  in  th e  r a n g e  o f th e  tr a je c to r y  b y  ta k in g  in fo r m a tio n  fr o m  th e  s e m a n tic  s p e c ific a tio n  
o f fe a tu r e s  o f th e  p r o c e s s : w h e th e r  it im p lie s  c o n ta c tin g  th e  d e s tin a tio n  o r  n o t. T h e  s y s te m s  
a n d  g a te s  r e a liz in g  th e  s p a tia l p r e p o s itio n a l p h r a s e s  s im p ly  in c lu d e  th e  a p p r o p r ia te  fe a tu r e : 
co n t a ct  o r  v icin it y  a n d  r e a liz e  th e  a p p r o p r ia te  le x ic a lis a tio n  a n d  c a s e  in fle c tio n . 

 

 

Fig u re  1 0 : T h e  T R A J E C T O R Y -P R O C E S S -T Y P E  s y s te m  a n d  c h o o s e r. 
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3.1 .3 S u p p o r t  v e r b  c o n s t r u c t io n s    

3.1 .3.1  T h e o r e tic a l b a c k g r o u n d   

T h e  p h e n o m e n o n  o f s u p p o r t v e r b s  o c c u r s  in  m a n y  la n g u a g e s , in c lu d in g  E n g lis h  a n d  th e  th r e e  
S la v ic  la n g u a g e s  d e a lt w ith  h e r e . I n  tr a d itio n a l te r m s , th is  ty p e  o f s y n ta c tic  c o n s tr u c tio n s  
c o n s is ts  o f a  s u p p o r t v e r b , w h ic h  d e s ig n a te s  a  g e n e r ic  a c tio n , a n d  its  d ir e c t o b je c t, w h ic h  is  
th e  m a in  c a r r ie r  o f th e  p r o c e s s  m e a n in g .  S o m e  e x a m p le s  o f s u p p o r t v e r b  c o n s tr u c tio n s  a r e  
g iv e n  in  ( 1 5 ) . 

( 1 5 )   

( a )  E n : He  to o k  a  s h o w e r  

( b )  B g :  
�����

 ���  �	��
  ����  -  ( H e  to o k  a  s h o w e r )  

( c )  C z : p r o v é s t / u d � la t a n a lý z u  -  ( c a r r y  o u t / d o  a n  a n a ly s is )  

( d )  R u :  ���  �����������  ����  -  ( H e  to o k  a  s h o w e r )  

N o te  th a t in  th is  s e c tio n  w e  s o m e tim e s  u s e  d iffe r e n t e x a m p le s  fo r  d iffe r e n t la n g u a g e s , w h e n  
th e  id e n tic a l o n e s  a r e  im p o s s ib le  b y  r e a s o n  o f th e  d iffe r e n c e  in  la n g u a g e  c o n c e p tu a lis a tio n s  
r e fle c te d  in  p o s s ib le  w o r d  c o m b in a tio n s . 

T h e  p h e n o m e n o n  o f s u p p o r t v e r b s  is  r e la te d  to  th e  le x ic a l m e a n s  a v a ila b le  in  a  la n g u a g e , 
c u ltu r a l tr a d itio n s  a n d  th e  s ty le  o f d is c o u r s e . T h e  r e g is te r  o f s o ftw a r e  m a n u a ls  d o e s  n o t 
c o n ta in  a  s ig n ific a n t p r o p o r tio n  o f s u p p o r t v e r b s , b u t th e y  d o  o c c u r . T h e r e  a r e  tw o  
p o s s ib ilitie s  fo r  tr e a tin g  th is  p h e n o m e n o n . T h e  fir s t o n e  is  to  c o n s id e r  s u p p o r t v e r b s  a s  
id io m a tic  w a y s  to  e x p r e s s  le x ic a l fu n c tio n s  in  th e  tr a d itio n  o f M e l’ � u k ’s  M e a n in g - T e x t 
m o d e l ( M e l’ � u k  1 9 7 4 ) . T h e  s e c o n d  is  to  lo o k  a t it u n d e r  th e  s y s te m ic  p e r s p e c tiv e  
c o n s id e r in g  th e m  a s  q u ite  d e lic a te  le x ic o - g r a m m a tic a l c h o ic e s . T h e  c h o ic e s  a r e  a im e d  a t 
e x p r e s s in g  s o m e  s itu a tio n  b y  m e a n s  o f a  R a n g e  p a r tic ip a n t, w h ic h  fu r th e r  s p e c ifie s  o r  
r e s tr ic ts  th e  m e a n in g  o f th e  P r o c e s s  r a th e r  th a n  b e in g  a  g e n u in e  p a r tic ip a n t in  its  o w n  r ig h t, 
w h ile  th e  v e r b  s itu a te s  th e  e x p r e s s io n  w ith in  a  c la u s e  s tr u c tu r e , c f. ( H a llid a y , 1 9 8 4 : 1 3 5 ) . 
T h e  R a n g e  c a n  b e  m o r e  o r  le s s  s p e c ific , lik e  in  E n g lis h  th e y  p la y e d  g a m e s ;  th e y  p la y e d  a  
g o o d  g a m e ;  th e y  p la y e d  te n n is . 

W e  a s s u m e  th a t th e r e  is  a  c o n tin u u m  w h e r e  th e  v e r b  c a n  c o n tr ib u te  m o r e  o r  le s s  s e m a n tic s  
to  th e  d e s c r ip tio n  o f a n  e v e n t. I n  th is  s e c tio n  w e  c o n s id e r  ju s t o n e  e n d  o f th is  c o n tin u u m  
w h e r e  th e  v e r b  r e a lly  h a r d ly  c o n tr ib u te s  a n y  s e m a n tic s  a t a ll, b u t m e r e ly  s e r v e s  a s  a  
p la c e h o ld e r  fo r  te n s e , n u m b e r , e tc .  

S u p p o r t v e r b s  a r e  ty p ic a lly  u s e d  in  th e  fo llo w in g  s itu a tio n s :  

• L a c k  o f a n  a p p r o p r ia te  v e r b a l le x ic a l ite m , e .g .,  
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( 1 6 )   

( a )  E n : to  r e s u lt;  

( b )  R u : 
���������	�

 
������� �������  –  ( to  g iv e  a  r e s u lt) ;  

( c )  C z : d á v a t v ý s le d e k   ( to  g iv e  a  r e s u lt) ;  

( d )  B g : 
���������

 
������� �����  ( to  g iv e  a  r e s u lt) . 

• P r e fe r e n c e  o f a n  a d je c tiv e  m o d ifie r  fo r  a  n o m in a l g r o u p  in s te a d  o f a n  a d v e r b ia l m o d ifie r  
fo r  a  v e r b a l g r o u p , e .g ., 

( 1 7 )   

( a )  E n : to  in s e r t a u to m a tic a lly ; 

( b )  R u : ��
����� � � � � �	�  ����� � ����� �����������!  
� � ����� ���  – ( to  m a k e  a n  a u to m a tic  in s e r tio n ) ; 

( c )  C z : p r o v é s t / u d " la t a u tm a tic k é  u lo ž e n í ( c a r r y  o u t / d o  a u to m a tic  s a v in g )  

• S ty le  c o n s id e r a tio n s . S u p p o r t v e r b s  c o n s tr u c tio n s  a r e  p r e fe r a b ly  u s e d  in  S la v ic  in  s p e c ia l 
r e g is te r s  o r  ty p e s  o f te x ts  a n d  te x t e le m e n ts . F o r  e x a m p le , in  R u s s ia n  o r  in  C z e c h  th e y  
o fte n  u s e d  in  o ffic ia l o r  s c ie n tific  te x ts . B e c a u s e  o f th e  m o r e  fo r m a l c h a r a c te r  o f th e s e  
c o n s tr u c tio n s , th e y  a r e  b e tte r  u s e d  in  th e  n o n - p e r s o n a l s ty le  in  th e  r e g is te r  o f s o ftw a r e  
m a n u a ls  th a n  in  th e  p e r s o n a l s ty le . I n  B u lg a r ia n  o n ly  c o n s tr u c tio n s  w ith  n o  
n o m in a liz a tio n  a r e  u s e d  ( s e e  e x a m p le  ( 1 5 ) ) . S o m e tim e s  th e  c o n s tr u c tio n s  w ith  
n o m in a liz a tio n  o f th e  s e m a n tic a lly  fu ll v e r b  a r e  u s e d  in  h e a d in g s  in  o r d e r  to  h ig h lig h t th a t 
th e  te x t d e s c r ib e s  a  s e q u e n c e  o f a c tio n s  to  a c h ie v e  th e  g o a l e x p r e s s e d  in  th e  h e a d in g . 

T w o  p o s s ib ilitie s  o c c u r : T h e  n o m in a liz a tio n  fills  th e  S u b je c t fu n c tio n  o r  it fills  th e  
D ir e c tc o m p le m e n t fu n c tio n . C o n s e q u e n tly , it is  e ith e r  in  n o m in a tiv e  c a s e  ( fo r  R u  a n d  C z )  o r  
in  th e  a c c u s a tiv e  c a s e   ( fo r  R u  a n d  C z ) . E x a m p le s  ( 1 5 - 1 7 )  illu s tr a te  th e  r e a lis a tio n  w ith  
D ir e c tc o m p le m e n t. E x a m p le s  w ith  S u b je c t fu n c tio n  fo r  C z e c h  a n d  R u s s ia n  a r e  g iv e n  b e lo w . 

( 1 8 )  I f y o u  q u it a n d  th e n  r e s ta r t W o r d , th e  te m p la te  o r  a d d - in  is  n o t a u to m a tic a lly  
r e lo a d e d . 

( a )  R u : #$
��  �%��� � �! '&(� �   � ���!�)�*�  W o r d  +��  ��
�������,-� � � �  
����� � �.��� ���*��������/   ��0 
1������  

��2�&(��,  3 � 2�����+�� �  �  + ��� � � 
������ .  
       At n e x t-Ad j   s ta r tu p - L o c  W o r d - G e n   d o e s n ’t p e r fo r m - S g - 3  a u to m a tic -Ad j        
lo a d in g - N o m  g e n e r a l-Ad j- P l- G e n  te m p la te - P l- G e n  a n d  a d d - in - P l- G e n     

( b )  C z :  P 4 i n á s le d u jíc ím  s p u š t 5 n í W o r d  n e p r o v á d í a u to m a tic k é  n a ta ž e n í š a b lo n  a  
a d d - in  p r o c e d u r . ( lite r a l tr a n s la tio n  o f th e  R u s s ia n  s e n te n c e )  

( 1 9 )  T h e  a u to m a tic  s a v in g  o f th e  file  is  in  p r o g r e s s . 

( a )  C z : P r o b íh á                a u to m a tic k é      u k la d á n í           s o u b o r u  
     p r o g r e s s - S g - 3     a u to m a tic -Ad j- N o m   s a v in g - N o m    file - G e n  

T h e  S u b je c t fu n c tio n  o f th e  s e m a n tic a lly  fu ll v e r b  is  p o s s ib le  in  B u lg a r ia n  in  r e fle x iv e  
c o n s tr u c tio n , b u t r a th e r  n o m in a liz a tio n  o f th e  s u p p o r t v e r b  is  u s e d  fo r  title s :  
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( 2 0 )  to  in s e r t a u to m a tic a lly  

( a )  B g : ���������	�
���  ��  ���������������������  ������������� �  
 p e r fo r m in g - R e fl a u to m a tic          in s e r tio n - N o m  

( b )  B g : � �������	������� �  � �  ���������������������  ���!�"������� �  
    P e r fo r m in g - N o m  o f a u to m a tic       in s e r tio n - N o m  

I n  th is  d e liv e r a b le , w e  c o n s id e r  im p le m e n ta tio n  o f o n ly  o n e  ty p e  o f s u p p o r t v e r b  
c o n s tr u c tio n  -  th e  c o n s tr u c tio n  w ith  a  d ir e c t c o m p le m e n t th a t is  r e a liz e d  b y  a  n o m in a liz e d  
v e r b .  

3.1 .3.2  F o r m a l im p le m e n ta tio n  

W h e n  a  tr a n s itiv ity  u n it is  r e a liz e d , th e  fir s t c h o ic e  is  b e tw e e n  s im p le  a n d  c o m p le x  r e a liz a tio n  
o f th e  p r o c e s s : 

 
VERBAL-GROUP-TYPE 
(transitivity-unit) → 
   [simplex] (Process/Finite) 
   [complex] +Support (Process : nominal-group) (Process : accusative) 

T h e  c h o o s e r  ta k e s  in to  a c c o u n t s e v e r a l p a r a m e te r s  to  e x p r e s s  a  p r o c e s s  u s in g  a  c o m p le x  
v e r b a l g r o u p  s tr u c tu r e , s u c h  a s  th e  p r o c e s s  m e a n in g , e .g ., w h e th e r  th e  p r o c e s s  d e n o te s  a  
r e s u lt, o r  th e  p r o c e s s  q u a lity , o r  th e  s ty le .  T h e  c h o o s e r  is  s h o w n  in  F ig u r e  1 1 . 

T h e r e  a r e  m a n y  R u s s ia n  v e r b s  th a t a r e  u s e d  a s  s u p p o r t v e r b s  in  s u c h  c o n s tr u c tio n s , b u t 
o n ly  s e v e r a l o f th e m  a r e  im p o r ta n t fo r  o u r  p u r p o s e s :  

R u : ��� � �$# , % �������&# , ' �	��������� % � �$# , ' �	��� )( � % � �&#  (to  h a v e , to  g iv e , to  p e r fo r m , to  
o c c u r )  

C z : m ít, d á v a t, p r o v á d * t, p r o b íh a t (to  h a v e , to  g iv e , to  p e r fo r m , to  o c c u r )  

T h e  c h o ic e  m a y  d e p e n d  o n  c h a r a c te r is tic s  o f th e  p r o c e s s , a s  w e ll a s  o n  le x ic a l c o n s tr a in ts  
o n  its  r e a liz a tio n . 

 
Fig u re  1 1 : V e rb a l-g ro u p -ty p e -c h o o s e r 

SUPPORT-VERB-TYPE 
 (complex, lexical-verb-term-resolution) → 
   [static-support-verb] (Finite :: possesion-verb) 
   [dynamic-support-verb] (Finite :: effective-verb) 
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STATIC-SUPPORT-VERB-TYPE 
 (static-support-verb) → 
   [reception] (Finite ! imetj) 
   [giving] (Finite ! davatj) 
 
DYNAMIC-SUPPORT-VERB-TYPE 

 (dynamic-support-verb) → 
   [action] (Finite ! proishoditj) 
   [happening] (Finite ! proizvoditj) 

3.2  A s p e c t  

E x is tin g  tr e a tm e n ts  o f a s p e c t in  S la v ic  la n g u a g e s  in  d e s c r ip tiv e  o r  c o m p u ta tio n a l lin g u is tic s  
ty p ic a lly  p r o p o s e  a  c la s s ific a tio n  b a s e d  o n  th e  s y n ta g m a tic  c o n te x ts  o f a  v e r b  c a r r y in g  
a s p e c t. F r o m  th e  p e r s p e c tiv e  o f n a tu r a l la n g u a g e  g e n e r a tio n , h o w e v e r , w e  h a v e  to  s ta r t fr o m  
th e  d iffe r e n tia l me a n in g s  th a t a r e  e x p r e s s e d  b y  th e  c a te g o r y  o f a s p e c t. S ta r tin g  fr o m  th e  
p e r s p e c tiv e  o f m e a n in g  r a th e r  th a n  fo r m , th e  p r e s e n t s e c tio n  d e s c r ib e s  th e  th e o r e tic a l 
b a c k g r o u n d  a n d  th e  s p e c ific a tio n  a n d  im p le m e n ta tio n  o f th e  AS P E C T  r e g io n  fo r  B u lg a r ia n , 
C z e c h  a n d  R u s s ia n  in  th e  AG I L E  g r a m m a r s .  

T h e  S P E C 2  d e liv e r a b le  d is c u s s e d  th e  m a in  lin g u is tic  p r o p e r tie s  o f a s p e c t in  B u lg a r ia n , 
C z e c h  a n d  R u s s ia n  u s in g  a  tr a d itio n a l d e s c r ip tiv e  v ie w p o in t. Als o , a s p e c t p r o p e r tie s  w e r e  
n o t im p le m e n te d  in  r e la tio n  to  o th e r  g r a m m a tic a l c a te g o r ie s  e x is tin g  in  th e  c o m p u ta tio n a l 
v e r s io n  o f o u r  g r a m m a r s .  As p e c t c h o ic e  w a s  m o r e  o r  le s s  h a r d - w ir e d  w ith  o th e r  s e le c tio n s  
in  th e  g r a m m a r  in  th a t im p e r a tiv e  c la u s e s  w e r e  r e a liz e d  w ith  th e  p e r fe c tiv e  a s p e c t in  a ll th r e e  
la n g u a g e s , a n d  m e d io - p a s s iv e  c la u s e s  w e r e  r e a liz e d  w ith  th e  im p e r fe c tiv e  a s p e c t fo r  R u s s ia n  
a n d  B u lg a r ia n  a n d  w ith  p e r fe c tiv e  fo r  C z e c h . T h is  w a s  m o tiv a te d  b y  th e  tw o  s ty le s  o f te x t 
d e a lt w ith  in  th e  in te r m e d ia te  p r o to ty p e  ( c f. S P E C 2 ) . 

I n  th e  p r e s e n t d e liv e r a b le , w e  a tte m p t to  s p e c ify  a n d  im p le m e n t a  m o r e  g e n e r a l tr e a tm e n t 
o f a s p e c t s ta r tin g  fr o m  a  m e a n in g  p e r s p e c tiv e . W e  th e n  m o v e  to w a r d s  a  fo r m a l s p e c ific a tio n  
a n d  p r e s e n t th e  im p le m e n ta tio n . 

3.2 .1  T h e o r e t ic a l b a c k g r o u n d   

3.2 .1 .1  T h e  m e a n in g s  o f  a s p e c t  

T h e  a s p e c t c a te g o r y  in  S la v ic  la n g u a g e s  e x p r e s s e s  “ d iffe r e n t w a y s  o f v ie w in g  th e  in te r n a l 
te m p o r a l c o n s titu e n c y  o f a n  e v e n t o r  a  s itu a tio n ”  ( C o m r ie , 1 9 7 6 ) , o r  “ h o w  a n  e v e n t o c c u r s  
in  tim e  o r  h o w  is  it d is tr ib u te d  in  tim e ”  (

���������
	�������
 1 9 3 4 ) . T h e  a s p e c t c a te g o r y  in  S la v ic  

la n g u a g e s  is  a  le x ic o - g r a m m a tic a l c a te g o r y . T h a t is  e a c h  v e r b  b e lo n g s  to  o n e  o f th e  tw o  
c la s s e s , im p e r fe c tiv e  o r  p e r fe c tiv e . R a r e ly  th e  s a m e  le x ic a l u n it is  u s e d  fo r  b o th . T h e  
c la s s ific a tio n  o f le x e m e s  in  te r m s  o f a s p e c t p a ir  o p p o s itio n s  fo r  o u r  th r e e  la n g u a g e s  is  
p r e s e n te d  in  ( S P E C 2 , p p . 8 9 - 9 0 ) . S e m a n tic a lly , a s p e c t e n c o d e s  a  p e r s p e c tiv e  o n  a n  e v e n t o r  
p r o c e s s  a s  o n - g o in g , r e p e titiv e  o r  a c c o m p lis h e d . Ac c o r d in g  to  (

��������
��	�
 1 9 9 6 ) , V e n d le r ’s  

c la s s ific a tio n  ( V e n d le r , 1 9 6 7 ) , w h ic h  d is tin g u is h e s  b e tw e e n  s ta te s , a c tiv itie s , a c h ie v e m e n ts  
a n d  a c c o m p lis h m e n ts , is  r e le v a n t fo r  th e  m o d e lin g  o f S la v ic  a s p e c t.  

��������
��	��
 e x te n d s  

V e n d le r ’s  c la s s ific a tio n  b y  th e  o p p o s itio n  o f c o n tr o lle d  v s . n o n - c o n tr o lle d  p r o c e s s e s , fo r  
e x a m p le , n o n - c o n tr o lle d  a c h ie v e m e n t is  h a p p e n in g , n o n - c o n tr o lle d  a c c o m p lis h m e n t is  
lim ite d  p r o c e s s   -  ���
��������� �  ( to  me lt- p e r fe c tiv e ) , n o n - c o n tr o lle d  a c tiv ity  is  u n lim ite d  
p r o c e s s  –  ( to  b o il) . S ta te s  a r e  s u b d iv id e d  in to  te m p o r a l s ta te s  a n d  c o n s ta n t s ta te s  o r  
fe a tu r e s , a s  V e n d le r  a ls o  p o in ts  o u t, fo r  e x a m p le , to  s e e  ( n o w )  a n d  to  s e e  ( = a b le  to  s e e , fo r  
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e x a m p le  a fte r  o p e r a tio n  r e tu r n e d  th is  a b ility ) .   E v e n  th o u g h  V e n d le r ’s  c la s s ific a tio n  is  b a s e d  
o n  le x ic a l ite m s , a n d  w e  a r e  c o n c e r n e d  w ith  a  c la s s ific a tio n  o f s e m a n tic  c o n te x ts  a n d  
u ltim a te ly  g r a m m a tic a l c la s s e s , w e  ta k e  h is  c la s s ific a tio n  in to  a c c o u n t. 

���������
	����
 c o n s id e r s  a  

p r o c e s s  a s  a  s e q u e n c e  o f p h a s e s  in c lu d in g  th e  s ta te  p r e c e d in g  th e  p r o c e s s  a n d  th e  r e s u ltin g  
s ta te  a fte r  th e  p r o c e s s  is  fin is h e d . As p e c t h ig h lig h ts  o n e  p h a s e  o f th e  p r o c e s s : th e  
im p e r fe c tiv e  a s p e c t h ig h lig h ts  s o m e  m id d le  p h a s e  o f a  p r o c e s s , w h ile  th e  p e r fe c tiv e  a s p e c t 
h ig h lig h ts  th e  s ta te  a fte r  th e  p r o c e s s  w a s  a c c o m p lis h e d .  F o r  e x a m p le , th e  im p e r fe c tiv e  
im p e r a tiv e  fo r m  r e fe r s  th e  b e g in n in g  p h a s e : ch ita y te  ( r e a d )  m e a n s  n a ch n ite  ch ita tj ( s ta r t 
r e a d in g ) ; th e  im p e r fe c tiv e  in d ic a tiv e  fo r m  r e fe r s  to  th e  m id d le  p h a s e  o f a n  a c tio n  in  
p r o g r e s s : M is h a  ch ita e t ( M ik e  is  r e a d in g ) . Ap a r t fr o m  th e s e  g e n e r a l c o n s id e r a tio n s , a  
n u m b e r  o f s p e c ific  c o n s tr a in ts  h a v e  to  b e  ta k e n  in to  a c c o u n t: 

• S in c e  in  S la v ic  la n g u a g e s  th e  p e r fe c tiv e  a s p e c t h ig h lig h ts  th e  s ta te  a fte r  th e  p r o c e s s  w a s  
a c c o m p lis h e d  it is  n o t p o s s ib le  w ith  p h a s e  v e r b s  –  b e g in , co n tin u e , fin is h , w h ic h  
h ig h lig h t o n ly  a  s ta g e  o f th e  p r o c e s s  p r o p e r , e .g ., 

( 2 1 )  B e g in  w r itin g  

( a )  R u : ( �������������  / ���������� )   �
���������  / * ����
���������  
( b e g in - I m p e r f / b e g in - P e r f)  w r ite - I m p e r f / * w r ite - P e r f 

( b )  B g :  ( �����
�
����� �  / �����
�
���� )  �
��!"� /* #��  ����
��!"�  
 ( b e g in - I m p e r f / b e g in - P e r f)  w r ite - I m p e r f / * w r ite - P e r f 

( c )  C z :  z a $ ín a t  / z a $ ít              p s á t  / * n a p s á t   
 ( b e g in - I m p e r f / b e g in - P e r f)  w r ite - I m p e r f / * w r ite - P e r f 

• S ta te s  ( in  te r m s  o f V e n d le r ’s  c la s s ific a tio n )  o r  r e la tio n a l p r o c e s s e s  ( in  te r m s  o f th e  U p p e r  
M o d e l)  c a n  h a v e  n o  s ta te s  b e fo r e  o r  a fte r  th e  p r o c e s s  is  fin is h e d .  T h u s , in  S la v ic  
la n g u a g e s , th e y  c a n  o n ly  b e  r e a liz e d  b y  im p e r fe c tiv e  a s p e c t. 

• An  a c h ie v e d  s ta te  c a n  b e  e x p r e s s e d  b y  e ith e r  a  r e la tio n a l v e r b  o r  b y  a  v e r b  d e n o tin g  a n  
a c h ie v e m e n t/a c c o m p lis h m e n t.  F o r  e x a m p le , th e  fa c t o f a  b u tto n  r e s id in g  in  a  lo c a tio n  
c a n  b e  e x p r e s s e d  a s  a  r e la tio n  a s  in  ( 2 2 )  o r  a s  a  r e s u lt o f its  in s e r tio n  in to  a  lo c a tio n  a s  a  
m a te r ia l p r o c e s s  in  p a s s iv e  v o ic e  a s  in  ( 2 3 ) : 

( 2 2 )  T h e  X  b u tto n  { ca n  b e  fo u n d  / lie s  }  o n  th e  Y  to o lb a r . 

( a )  R u : %&����
'��  X  ���(���#����)�+*  (,-�
���
��.���/0�
1��)�+* )  ��  ���
�12.��  Y  
B u tto n  X  fin d s - R e fl ( s itu a te s )               o n  to o lb a r  Y  

( b )  B g : 3545�"���6��  7  ��1  �� �&�8,-�  ��  9:4;�'�<������� .=���*  ,>1�#  Y . 

 B u tto n  X  fin d s - R e fl o n  to o lb a r  Y  

( c )  C z : T la $ ítk o  X  { s e  n a ch á z í \ le ž í }  n a  p a n e lu  Y . 
B u tto n  X  fin d s - R e fl ( lie s )   o n  to o lb a r  Y  
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( 2 3 )  Th e  X  b u tto n  is  s itu a te d  o n  th e  Y  to o lb a r .  

( a )  R u : 
���������
	

 X  � 	�����
�������
��	
 
��	

 
��	��������

 Y  
B u tto n  X     is - s itu a te d   o n  to o lb a r  Y   

( b )  B g : ����� ����� �  �      
�
 � 	�����
���������

 
��	

 ��� ���! �������	!�����#"  � �
$  Y . 
T h e  X  b u tto n    is  s itu a te d         o n  th e  Y  to o lb a r . 

( c )  C z : Tla % ítk o  X  {  je  s itu o v á n o  \ je  u m ís t & n o }  n a  p a n e lu  Y . 
B u tto n  X           { is   s itu a te d      is   p la c e d }      o n  to o lb a r  Y  

T h e  v e r b s  � 	�����
������� �('  ( R u ) , � 	�����
��	�)*	  ( B g :) , s itu o v a t ( C z )  ( to  p la c e )  in  a c tiv e  v o ic e  
e x p r e s s  a n  a c tio n . H o w e v e r , in  2 3  th e y  h ig h lig h t th e  s ta te  th a t is  th e  r e s u lt o f th e  
a c c o m p lis h m e n t o f th e  a c tio n , i.e ., th e  fa c t th a t th e  b u tto n ’s  lo c a tio n  is  o n  th e  to o lb a r .  

I n  te r m s  o f s y s te m ic - c h o ic e  n e tw o r k , th is  is  e x p r e s s e d  b y  th e  o p p o s itio n  o f th e  fe a tu r e s  
a c tiv ity - h ig h lig h te d  v s . r e s u lt- h ig h lig h te d , w h ic h  le a d  to  c h o o s in g  th e  im p e r fe c tiv e  v s . 
p e r fe c tiv e  a s p e c ts , r e s p e c tiv e ly . 

An o th e r  m e a n in g  e x p r e s s e d  b y  a s p e c t c o n c e r n s  th e  r e p e titio n  o r  ite r a tio n  o f a  p r o c e s s . I n  
th is  c a s e , th e  im p e r fe c tiv e  a s p e c t e x p r e s s e s  e ith e r  o n e  o f th e  tw o  m e a n in g s : h a b itu a lity  ( r e a l 
o r  p o te n tia l)  o r  m u ltip le  in s ta n tia tio n  o f th e  s a m e  p r o c e s s . An  e x a m p le  o f im p e r fe c tiv e  
a s p e c t u s e  fo r  m u ltip le  in s ta n tia tio n s  fr o m  o u r  s a m p le  te x ts  is  g iv e n  in  ( 2 3 ) . 

( 2 4 )  P r e s s  r  e v e r y  tim e  

( a )  R u : + 	����
,-	�. � �  �*��	�/
��0 �  r  
�
	���$�12.

 � 	�� ... 
p r e s s - I m p e r f  k e y  r  e v e r y  tim e  …   

( b )  B g : 3 �
���4�  
��� �  

��	 � ���
�
	�. � �  �*��	�/���05	  r . 
E v e r y  tim e  p r e s s - I m p e r f k e y  r  

( c )  C z : P o k a ž d é  tis k n & te             k lá v e s u  r  
E v e r y  tim e  p r e s s - I m p e r f k e y  r  

A r e p e a te d  p r o c e s s  is  n o t a  s im p le  ite r a tio n  o f a c tio n s . A c o n s tr u c tio n  d e n o tin g  s e v e r a l 
s u c c e s s iv e  e v e n ts  d o e s  n o t m e a n  a  “ r e p e a te d  q u a lity ” , w h ic h  is  r e q u ir e d  fo r  s e le c tio n  o f th e  
im p e r fe c tiv e  fo r m . F o r  e x a m p le , th e  im p e r fe c tiv e  a s p e c t is  h a r d ly  r e le v a n t to  a n  e x p lic it 
q u a n tity  o f s te p s  in  a  s e q u e n c e  o f c o m m a n d s :  

( 2 5 )  D o u b le - c lic k  th e  m o u s e  b u tto n  

( a )  R u : 6 /	���$�1
 
��	��7,8� � �  ,9120 ' . 

c lic k - P e r f m o u s e  tw ic e   

( b )  B g : :7� 	��!��� � �  $�/#	  
��� � �  

�
 
,8��0;�
	 � 	 . 

c lic k - P e r f tw ic e  th e  m o u s e .  

( c )  C z : D v a k r á t k lik n & te | k lik e jte          m y š í. 
T w ic e  C lic k P e r f/ C lic k - I m p e r f th e  m o u s e .  

W e  s e e  th a t th e  s ty le  c o n s id e r a tio n  ( in s tr u c tio n - s te p )  is  h e r e  th e  m a in  fo r  th e  a s p e c t 
c h o ic e  s in c e  in  a n o th e r  d is c o u r s e , th e  im p e r fe c t w ith  q u a n tific a tio n  is  q u ite  p o s s ib le .  

T h e  r e p e a te d  p r o c e s s  fe a tu r e  d e p e n d s  o n  th e  le x ic a l, s y n ta g m a tic  a n d  p r a g m a tic  c o n te x t 
o f th e  c la u s e  ( <5=>�?�@�A
B�=  1 9 9 6 ) .  T h e  c h o ic e  o f th is  fe a tu r e  c a n  d e p e n d  o n  th e  le x ic a l 
m e a n in g  o f a  v e r b  ( C �  D ��$�� �  

/
 
,-	�)*	��
���

 –  H e  g o e s  s h o p p in g ) , o r  o n  s y n ta g m a tic  
c o n s tr a in ts  (

�
	���$�1E.
 � 	�� , a t e v e r y  tim e ) , o r  o n  s ty le s  o f r e a liz a tio n  o f e v e n ts  ( + 	 � ��� � . � �  
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���������	��
  � ��������  v s . ������� ��� �   ���������	��
  � �������� ; s e e  th e  d is c u s s io n  b e lo w ) .  T h e s e  
c o n s tr a in ts  te n d  to  b e  la n g u a g e - s p e c ific  r a th e r  th a n  th e  s a m e  a c r o s s  C z e c h , B u lg a r ia n  a n d  
R u s s ia n . F o r  e x a m p le , in   e x a m p le  ( 2 5 )  a b o v e , p e r fe c tiv e  is  p o s s ib le  fo r  C z e c h , w h ile  it is  
n o t p o s s ib le  fo r  B u lg a r ia n  o r  R u s s ia n . B a s e d  o n  th e s e  o b s e r v a tio n s , w e  s u g g e s t a  s e c o n d  
d is tin c tio n  th a t is  r e le v a n t fo r  th e  a s p e c t c h o ic e : r e p e a te d /n o n r e p e a te d .  

G e n e r a lly  s p e a k in g , th e  m o tiv a tio n s  fo r  a s p e c t c h o ic e  a r e  n o t a lw a y s  c le a r ly  d e te c ta b le . 
F o r  e x a m p le , th e  c h o ic e  o f th e  im p e r fe c tiv e  a s p e c t in  th e  im p e r s o n a l s ty le  in  B u lg a r ia n  a n d  
R u s s ia n  c a n  b e  d e s c r ib e d  e ith e r  a s  a  c o n s e q u e n c e  o f h a b itu a lity  o r  r e p e titio n  o r  a s  a  
c o n s e q u e n c e  o f h ig h lig h tin g  th e  m id d le  s ta g e  o f a  p r o c e s s . I n  C z e c h , th e  im p e r s o n a l s ty le  
p r e fe r a b ly  u s e s  th e  p e r fe c tiv e  fo r m , th u s  h ig h lig h tin g  th e  r e s u lt s ta g e . Als o , th e r e  is  a n  
in flu e n c e  o n  a s p e c t c h o ic e  b y  d iffe r e n c e s  in  le x ic a l m e a n in g s  o f v e r b s  in  th e  
p e r fe c tiv e /im p e r fe c tiv e  p a ir , a s  w e ll a s  th e  im p o r ta n t in te r a c tio n  b e tw e e n  a s p e c tu a l a n d  te n s e  
m e a n in g s . F o r  e x a m p le , fo r  B u lg a r ia n  a n d  R u s s ia n  th e  p r e s e n t fo r m  +  p e r fe c tiv e  a s p e c t is  
th e  fo r m  fo r  fu tu r e  te n s e . E v e n  th o u g h  th is  is  th e  fo r m  s e le c te d  in  th e  im p e r s o n a l s ty le  in  
C z e c h , h e r e , th e  fo r m  is  n o t p r im a r ily  c h o s e n  to  e x p r e s s  fu tu r e : th e  m o tiv a tio n  lie s  in  th e  
te x t s ty le  a n d  th e  fu tu r e  m e a n in g  o f th e  fo r m  is  p u s h e d  in to  th e  b a c k g r o u n d , a s  it w e r e . 
T h e r e  a r e  a ls o  in te r r e la tio n s  b e tw e e n  a s p e c tu a l m e a n in g  a n d  th e  m e a n in g s  o f c e r ta in  
c ir c u m s ta n tia l e le m e n ts . T h e s e  c o - o c c u r r e n c e  c o n s tr a in ts  a r e  o fte n  u s e d  in  d e s c r ip tiv e  
lin g u is tic s  a s  te s ts . F o r  e x a m p le , fo r  B u lg a r ia n  a n d  R u s s ia n  th e  a d v e r b  � � � ���  ( B g )  a n d  
�	��� ���  ( R u )  c a n  b e  u s e d  o n ly  w ith  th e  im p e r fe c tiv e  a s p e c t fo r m : 

T h e  m o tiv a tio n s  fo r  a  p a r tic u la r  a s p e c t c h o ic e  a r e  n o t a lw a y s  c le a r ly  d e te c ta b le . F o r  
e x a m p le , th e  c h o ic e  o f th e  im p e r fe c tiv e  a s p e c t in  th e  im p e r s o n a l s ty le  in  B u lg a r ia n  a n d  
R u s s ia n  c a n  b e  d e s c r ib e d  e ith e r  a s  a  c o n s e q u e n c e  o f its  h a b itu a l r e p e titio n  o r  a s  a  
c o n s e q u e n c e  o f h ig h lig h tin g  th e  m id d le  s ta g e  o f a  p r o c e s s . I n  C z e c h , th e  im p e r s o n a l s ty le  
p r e fe r a b ly  u s e s  th e  p e r fe c tiv e  fo r m , th u s  ( im p lic itly  a t le a s t)  h ig h lig h tin g  th e  r e s u lt s ta g e .   

As p e c t c h o ic e  in  th e  AG I L E  s y s te m  is  c o n tr o lle d  b y  c o n s tr a in ts  in s e r te d  in to  S P L  b y  th e  
T e x t S tr u c tu r in g  M o d u le , w h ic h  d o e s  n o t ta k e  in to  a c c o u n t s o m e  d e lic a te  c o n s id e r a tio n s  o f 
th e  S la v ic  a s p e c tu a l s y s te m . W e  a ls o  d o  n o t c o n s id e r  th e  in flu e n c e  th e  a s p e c t c h o ic e  c a u s e d  
b y  d iffe r e n c e s  in  le x ic a l m e a n in g s  o f v e r b s  in  th e  p e r fe c tiv e /im p e r fe c tiv e  p a ir , a s  w e ll a s  th e  
im p o r ta n t in te r a c tio n  b e tw e e n  a s p e c tu a l a n d  te n s e  m e a n in g s . F o r  e x a m p le , fo r  B u lg a r ia n  a n d  
R u s s ia n  th e  p r e s e n t fo r m  p e r fe c tiv e  d e fin ite ly  m e a n s  fu tu r e  te n s e  th a t c o n tr a d ic ts  to  
im p e r s o n a l s ty le  s e m a n tic s , b u t in  C z e c h  it s e e m s  th a t th e  fu tu r e  tim e  s e m a n tic s  d o e s  n o t 
a ffe c t th e  s itu a tio n . T h e r e  a r e  a ls o  in te r r e la tio n s  b e tw e e n  th e  a s p e c tu a l m e a n in g  a n d  th e  
m e a n in g s  o f c e r ta in  c ir c u m s ta n tia l e le m e n ts . T h e s e  c o - o c c u r r e n c e  c o n s tr a in ts  a r e  o fte n  u s e d  
in  d e s c r ip tiv e  lin g u is tic s  a s  te s ts  fo r  th e  c o n te x ts  c la s s ific a tio n . F o r  e x a m p le , fo r  B u lg a r ia n  
a n d  R u s s ia n  th e  Ad v e r b   R u : ����� ��� , B g : � � � ���  c a n  b e  u s e d  o n ly  w ith  th e  im p e r fe c tiv e  
a s p e c t v e r b s : 
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( 2 6 )  He  o fte n  w r o te  le tte r s  

( a )  R u : 
���

 �����	��
  ����	���    (*
� ������	��� )  ����������  

      H e  o fte n  w r o te - I m p e r f le tte r s  

( b )  B g : ��
��  �����	��
  ����������  (* ����	� )  �������� . 
 H e  o fte n  w r o te - I m p e r f le tte r s  

( c )  C z : � a s to  p s a l                     d o p is y  (d o p is ) .      
O fte n  w r o te - I m p e r f- S g - 3  le tte r s  ( a  le tte r ) .      
H e  o fte n  w a s  w r itin g  le tte r s . ( n o  a s s u m p tio n  a b o u t w h e th e r  a  s in g le  o r  
m u ltip le  le tte r ( s )  o n  e a c h  o c c a s io n )  

( d )  C z :   � a s to  n a p s a l              d o p is y  (d o p is ) .  
O fte n  w r o te - P e r f- S g - 3    le tte r s            ( a  le tte r ) . 
H e  o fte n  w r o te  le tte r s . ( m u ltip le  le tte r s  o n  e v e r y  o c c a s io n )   

T h is  is  n o t tr u e  fo r  C z e c h . I n  C z e c h , p e r fe c tiv e  a s p e c t is  u s e d  m u c h  m o r e  o fte n . I n  
c o n tr a s t to  B u lg a r ia n  a n d  R u s s ia n  it is  a ls o  p o s s ib le  to  u s e  p e r fe c tiv e  w ith  a d ju n c ts  d e n o tin g  
h a b iltu a lity  o r  ite r a tio n , s u c h  a s   � a s to  ( o fte n ) :  

I n  S F G , s y n ta g m a tic  c o - o c c u r r e n c e  c o n s tr a in ts  lik e  th e  o n e  ju s t m e n tio n e d  a b o v e  is  
r e fe r r e d  a s  “ h a r m o n y ” .  I n  th e  p r e s e n t im p le m e n ta tio n , w e  d o  n o t m o d e l th e s e  r e la tio n s , 
s in c e  th e y  n e e d  e x te n s iv e  d is c o u r s e  a s  w e ll a s  c o n te x tu a l m o d e ls .  

3.2 .1 .2  M o tiv a tio n  f o r  th e  a s p e c t c h o ic e  f r o m  d is c o u r s e  

I n  th is  s e c tio n  w e  b r ie fly  d is c u s s  s o m e  o f th e  d is c o u r s e  p a r a m e te r s  w h ic h  c o n tr o l a s p e c t 
c h o ic e  fo r  th e  m a in  p r e d ic a te  o f a  s e n te n c e . H o w e v e r , n o n e  o f th e m  a r e  im p le m e n te d  a t th e  
m o m e n t b e c a u s e  m o r e  s o p h is tic a te d  d is c o u r s e  r e p r e s e n ta tio n s  th a n  c u r r e n tly  a v a ila b le  w o u ld  
b e  n e e d e d . 

T h e  tw o  m a in  s ty le s  o f p r o c e d u r a l te x ts  –  p e r s o n a l a n d  im p e r s o n a l –  r e q u ir e  th e  s e le c tio n  
o f s p e c ific  a s p e c ts  fo r  th e  d e liv e r y  o f th e  s a m e  A-b o x  c o n te n t fr o m  th e  d o m a in  m o d e l.  I n  
B u lg a r ia n   a n d  in  R u s s ia n , a c tio n s  a r e  r e a liz e d  w ith  th e  p e r fe c tiv e  a s p e c t a n d  im p e r a tiv e  
m o o d  in  th e  p e r s o n a l s ty le  a n d  w ith  th e  in d ic a tiv e  m o o d , im p e r fe c tiv e  a s p e c t a n d  m e d io -
p a s s iv e  v o ic e  in  th e  im p e r s o n a l s ty le .  F o r  C z e c h , th e  p e r fe c tiv e  is  p r e fe r r e d  b o th  fo r  th e  
p e r s o n a l a n d  im p e r s o n a l s ty le s  ( th o u g h  th e  im p e r fe c tiv e  a s p e c t is  a ls o  p o s s ib le  in  C z e c h  in  
im p e r s o n a l s ty le ) :  

( 2 7 )  D r a w  a  lin e  s e g m e n t v s . A  lin e - s e g m e n t is  d r a w n . 

( a )  R u :  ���!"��$#%�����  
��&!"�('�
�)  ��!&*���
��  v s . +"��$#%�	����*  
��,!"�('�
�)  ��!&*���
��   
d r a w - P e r f- I m p e r  s e g m e n t-Ac c  lin e - G e n  v s . d r a w s - I n d ic a tiv e - I m p e r f- R e fl 
s e g m e n t- N o m  lin e - G e n   

( b )  C z : N a k r e s le te  r o v n ý  s e g m e n t  v s . N a k r e s lí s e  r o v n ý  s e g m e n t. 
d r a w - P e r f- I m p e r  s tr a ig h t-Ad j s e g m e n t-Ac c  v s .  D r a w - I n d ic a tiv e - P e r f- R e fl 
s tr a ig h t-Ad j s e g m e n t- N o m  

( c )  C z : K r e s le te  r o v n ý  s e g m e n t      v s . K r e s lí s e  r o v n ý  s e g m e n t. 
d r a w - I m p e r f- I m p e r  s tr a ig h t-Ad j s e g m e n t-Ac c  v s .  D r a w - I n d ic a tiv e - I m p e r f-
R e fl s tr a ig h t-Ad j s e g m e n t- N o m  

( d )  B g :   -�.���/!0�1�������  
��������2)�� . v s . 3&�/!0�1���  �4�  
��5�����2)�� . 
d r a w - P e r f- I m p e r  lin e - s e g m e n t v s . d r a w - I n d ic a tiv e - I m p e r f- R e fl lin e - s e g m e n t 
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B e lo w  w e  o u tlin e  a  d iffe r e n c e  b e tw e e n  th e  s tr u c tu r e  o f th e  c o m m u n ic a tiv e  s itu a tio n  a n d  th e  
te x t ty p e  s tr u c tu r e .  T h e  m a in  c o m m u n ic a tiv e  g o a l o f in s tr u c tio n s  is  fo r m u la te d  a s  fo llo w s : 
to  m a k e  th e  u s e r  a b le  to  d e a l w ith  a  m a c h in e , in c r e a s e  h is /h e r  k n o w le d g e  a b o u t it ( H a r tle y  &  
P a r is , 1 9 9 6 ) . I n  th is , “ d e a lin g  a n d  k n o w in g ”  is  c o n s id e r e d  a s  a  g e n e r a liz e d  e v e n t to  b e  
a c c o m p lis h e d  a s  th e  r e s u lt o f th e  c o m m u n ic a tiv e  s itu a tio n . T h u s , th e  s tr u c tu r e  o f th e  
c o m m u n ic a tiv e  s itu a tio n  o f in s tr u c tio n a l te x ts  c o n s is ts  o f th e  th r e e  e le m e n ts : 

 
1 . G e n e r a liz e d - s p e a k e r ; 
2 . Ad d r e s s e e  ( w h ic h  in  th e  c a s e  o f th e  p e r s o n a l in s tr u c tio n a l te x ts  is  a ls o  th e  G e n e r a lis e d  

Ac to r  p r e s e n te d  b y  p o te n tia lly  in fin ite  a m o u n t o f U s e r s ) ; 
3 . E v e n t o f “ d e a lin g  a n d  k n o w in g ” .  

T h e  G e n e r a lis e d  s p e a k e r ’s  g o a l is  to  e n a b le  th e  u s e r  to  a c h ie v e  th e  e v e n t.  T h is  s tr u c tu r e  
d e fin e s  c o n d itio n s  fo r  in te r a c tio n  b e tw e e n  th e  S p e a k e r  a n d  th e  Ad d r e s s e e , th u s , it p e r ta in s  to  
th e  in te r p e r s o n a l m e ta fu n c tio n . I t a ls o  h a s  n o  s p e e c h  tim e  r e fe r e n c e , th u s , it h a s  n o  r e la tio n  
to  te n s e  a n d  a s p e c t. I n  c o n tr a s t to  th is , th e  te x t s tr u c tu r e  is  d e fin e d  fo r  p a r tic u la r  p r e d ic a te s , 
r e p r e s e n tin g  s o m e  a c tio n  in  th e  A-b o x : 

 
1 . Au th o r - o f- th e - te x t;  
2 . Ad d r e s s e e - o f- th e - te x t =  U s e r ; 
3 . O b s e r v e r ; 
4 . An  a c tio n . 

T h e  te x t s tr u c tu r e  is  b a s e d  o n  th e  r e a liz a tio n  o f th e  c o m m u n ic a tiv e  s itu a tio n , a c c o r d in g  to  
m e a n s  a v a ila b le  in  th e  s ty le s  a n d  le x ic o - g r a m m a tic a l r e s o u r c e s  o f a  ta r g e t la n g u a g e . I n  th e  
te x t s tr u c tu r e  th e  r o le  o f O b s e r v e r  is  in c lu d e d  w h ic h  c o n tr o ls  th e  c o n s is te n c y  o f th e  c o n te n t 
d e p lo y m e n t. S ty le  d is c o u r s e  c h a r a c te r is tic s  a r e  th e  r e s u lt o f th e  in te r r e la tio n  b e tw e e n  th e  
tw o  s tr u c tu r e s .   

I n  th e  p e r s o n a l s ty le , th e  Au th o r - o f- th e - te x t c o in c id e s  w ith  th e  G e n e r a liz e d - s p e a k e r  r o le  
in  th e  c o m m u n ic a tiv e  s tr u c tu r e  m o d e l. T h e  im p e r a tiv e  m o o d  o f th e  te x t ty p e  ju s t c o p ie s  th e  
s tr u c tu r e  o f th e  c o m m u n ic a tiv e  s itu a tio n : th e  u s e r  is  c o m m a n d e d  to  a c c o m p lis h  a n  a c tio n . 
T h e  O b s e r v e r  r o le  is  c o n fla te d  w ith  th e  G e n e r a lis e d - S p e a k e r  r o le  th a t is  c o m p e te n t to  
o r g a n is e  th e  s e q u e n c e  o f a c tio n s . 

T h e  im p e r fe c tiv e  a s p e c t in  th e  im p e r a tiv e  m o o d  h ig h lig h ts  th e  b e g in n in g  s ta g e  o f th e  
p r o c e s s  r e p r e s e n tin g  th e  a c tio n . T h e  c h o ic e  o f th e  im p e r fe c tiv e  v e r b  fo r  “ c lic k  th e  b u tto n ”  
e x p r e s s e s  th e  m e a n in g  o f “ b e g in  to  c lic k in g  th e  b u tto n ” . O n ly  th e  p e r fe c tiv e  a s p e c t 
im p le m e n tin g  th e  re s u lt - h ig h lig h t e d  fe a tu r e  is  a p p r o p r ia te  h e r e  ( w ith  th e  e x c e p tio n  o f th e  
r a r e  s itu a tio n s  w h e r e  th e  re p e a t e d  fe a tu r e  s e le c te d  fo r  th e  p r o c e s s  le a d s  to  a  r e a liz a tio n  in  
th e  im p e r fe c tiv e  a s p e c t) .  T h is  m o tiv a tio n  is  th e  s a m e  fo r  th e  th r e e  S la v ic  la n g u a g e s . 

I n  th e  im p e r s o n a l s ty le , th e  Au th o r - o f- th e - te x t r o le  c o in c id e s  r a th e r  w ith  th e  
c o m m u n ic a tiv e  r o le  o f Ad d r e s s e e . I n  th is  c a s e , th e  in te n tio n  is  s till th a t th e  U s e r  =  Au th o r  =  
O b s e r v e r  e x e c u te s  a  p r o c e s s . O r , in  a n o th e r  p e r s p e c tiv e , th e  s o ftw a r e  s y s te m  e x e c u te s  a  
p r o c e s s . T h e s e  tw o  p o s s ib le  p e r s p e c tiv e s  s o m e tim e s  c a u s e  th e  a m b ig u ity  ( w h o  c a r r ie s  o u t 
th e  a c tio n  –  th e  u s e r  o r  th e  s y s te m ? ) , w h ic h  m a k e s  th e  im p e r s o n a l s ty le  n o t q u ite  a p p r o p r ia te  
fo r  in s tr u c tio n a l te x ts  in  R u s s ia n . F o r  C z e c h  th e  im p e r s o n a l s ty le  is  v e r y  c o m m o n  fo r  
in s tr u c tio n a l te x ts  in  g e n e r a l. S o  im p e r s o n a l s ty le  is  u s e d  fo r  th e  w h o le  te x t o f in s tr u c tio n , if 
n o  a m b ig u ity  a r is e . An o th e r  s e t o f A-b o x e s  is  r e q u ir e d  to  b e  s u ita b le  fo r  th is  s ty le : T h e ir  
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g o a l, in  th is  c a s e , is  to  p r o v id e  in fo r m a tio n  a b o u t th e  s o ftw a r e , r a th e r  th a n  a  p la n  fo r  
a c h ie v in g  u s e r ’s  g o a ls . T h is  w a s  th e  r e a s o n , w h y  Ag ile  e v a lu a to r s  o b je c te d  th e  u s e  o f th e  
im p e r s o n a l s ty le  ( E V AL 1 ) .  T h e  S la v ic  la n g u a g e s  o f th e  p r o je c t d iffe r  in  th e ir  w a y s  fo r  
p r e s e n tin g  th e  im p e r s o n a l s ty le . T h e  S o u th e r n  a n d  E a s te r n  S la v ic  la n g u a g e s  ( B u lg a r ia n  a n d  
R u s s ia n )  u s e  th e  im p e r fe c tiv e  a s p e c t a n d  d iffe r  fr o m  C z e c h , w h ic h  p r e fe r s  th e  p e r fe c tiv e  
a s p e c t ( th o u g h  th e  im p e r fe c tiv e  is  a ls o  p o s s ib le ) . O u r  h y p o th e s is  is  th a t B u lg a r ia n  a n d  
R u s s ia n  r e fle c t th e  in tr o s p e c tio n  p e r s p e c tiv e  o n  a  p r o c e s s  in  w h ic h  th e  u s e r  a c ts  a s  th e  
O b s e r v e r , w h e r e a s  C z e c h  p r e fe r s  a n  e x te r n a l p e r s p e c tiv e  o n  th e  p r o c e s s  w h e r e  th e  u s e r  a n d  
O b s e r v e r  r o le s  a r e  d is jo in te d . 

3.2 .2  A s p e c t  c h o ic e  in  s u b o r d in a t e d  c la u s e s  

M o tiv a tio n  fo r  a s p e c t c h o ic e  in  s u b o r d in a te d  c la u s e s  is  d iffe r e n t fr o m  th e  m o tiv a tio n  fo r  
m a in  c la u s e s  d is c u s s e d  a b o v e . I n  s u b o r d in a te d  c la u s e s , a s p e c t c h o ic e  d e p e n d s  o n  th e  a s p e c t 
c h o ic e  in  th e  m a in  c la u s e . T h is  is  a c h ie v e d  in  th e  T e x t S tr u c tu r in g  M o d u le   u p o n  c o n s id e r in g  
th e  a g g r e g a tio n  o f u s e r  a c tio n s . W e  h a v e  o n e  d o m a in  m o d e l c o n s tr u c tio n  w h ic h  is  
a g g r e g a te d : G o a l –  M e th o d . T h e r e  a r e  tw o  p o s s ib ilitie s   

1 . T h e  G o a l e le m e n t o f th e  te x t p la n  is  p r e s e n te d  a s  a  s u b o r d in a te  P u r p o s e  c la u s e : 

( 2 8 )  Clic k  A d d  to  a d d  th is  e le m e n t 

( a )  R u : 
���������
	��

 ����
����  A d d , � 	 �����  ����� �����
	��
 � 	 � 	  � � �!��� � 	 . 

P r e s s  b u tto n  Ad d   in - o r d e r - to  a d d –  I n f- P e r f th is  e le m e n t 

( b )  B g : 
�"��	���# � �$	��

 �%� 	 ��� �  A d d ,  & �  � �  ����� �����
	��
   

	 ��& �  
� � �!�'� � 	 . 

P r e s s  b u tto n  Ad d  in - o r d e r - to  a d d  – I n d ic - P e r f- P l- 2  th is  e le m e n t 

( c )  C z : S tis k n ( te  tla ) ítk o   A d d , a b y s te  te n to  e le m e n t p * id a li. 
P r e s s  b u tto n  Ad d   s o th a t- y o u  th is  e le m e n t a d d e d - I n d ic - P e r f- P l- 2    

2 . T h e  M e th o d  is  p r e s e n te d  a s  a  s u b o r d in a te  M e a n s  c la u s e :  

( 2 9 )  A d d  th e  e le m e n t b y  c lic k in g  A d d . 

( a )  R u : +,��� ���$	-�
 � 	 � 	  � � �!��� � 	 , � ���.���

 ����
����  /   
    Ad d - P e r f    th is  e le m e n t b y - p r e s s in g - G e r u n d  b u tto n  X  

( b )  B g : +���� �����$	��
 
	 ��& �  

� � �!��� � 	 ,  ��	 �      � ��	-��# � �$	-�
                         �%� 	 ��� �  / . 

    Ad d - P e r f    th is  e le m e n t b y - c o n j p r e s s - I n d ic - P e r f- P l- 2   b u tto n  X . 

( c )   C z :   S tis k n ( te  tla ) ítk o  A d d  p r o  p * id á n í e le m e n tu .   
P r e s s  b u tto n  Ad d  fo r  a d d in g -Ac c  e le m e n t- G e n . 

E x a m p le  ( 2 9 )  s h o w s  th a t th e  M e a n s  c la u s e  in  S la v ic  la n g u a g e s  c a n  b e  r e a liz e d  in  th r e e  
w a y s : a s  g e r u n d  ( R u ) , a s  fin ite  c la u s e  ( B g )  a n d  a s  n o m in a liz a tio n  ( C z ) .  I n  B u lg a r ia n , a ll 
th r e e  o p tio n s  a r e  p o s s ib le , b u t th e  fin ite  c la u s e  is  p r e fe r r e d ; in  R u s s ia n , th e  g e r u n d  a n d  th e  
n o m in a liz a tio n  a r e  p o s s ib le , a n d  th e  g e r u n d  is  p r e fe r r e d ; a n d  in  C z e c h , th e  s u b o r d in a te  fin ite  
c la u s e  a n d  th e  n o m in a liz a tio n  a r e  p o s s ib le , a n d  th e  n o m in a liz a tio n  is  p r e fe r r e d .  

I r r e s p e c tiv e  o f th e  ty p e  o f r e a liz a tio n , th e  r e s u lt o f th e  s u b o r d in a te d  p r o c e s s  is  
h ig h lig h te d . S o , w e  c h o o s e  th e  r e s u lt- h ig h lig h te d  fe a tu r e  fo r  th e  s u b o r d in a te  c la u s e .  As  fo r  
th e  n o m in a liz a tio n , B u lg a r ia n  d o e s  n o t a llo w  n o m in a liz a tio n s  in  p e r fe c tiv e  a s p e c t, R u s s ia n  
a llo w s  th e m , b u t th e y  o c c u r e  r a r e ly . I n  C z e c h , n o m in a liz a tio n  a s p e c t p a ir s  a r e  r a th e r  r e g u la r . 
B e lo w  w e  p r e s e n t s o m e  C z e c h  a s p e c tu a l p a ir s  fo r  v e r b s  a n d  th e ir  n o m in a liz a tio n s  a n d  th e  
c o r r e s p o n d in g  R u s s ia n  n o m in a liz a tio n s , w h e n e v e r  p o s s ib le : 
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( 3 0 )   

V e r b s :  C z : k r e s lit  -  n a k r e s lit, R u : r is o v a tj –  n a r is o v a tj ( d r a w )  

N o u n s : C z : k r e s le n í –  n a k r e s le n í, R u : r is o v a n ije  -  * n a r is o v a n ije  ( d r a w in g )  

V e r b s :  C z : o te v ír a t –  o te v
�
ít, R u : o tk r y v a tj –  o tk r y tj ( o p e n )  

 N o u n s : C z : o te v ír á n í –  o te v
�
e n í, R u : o tk r y v a n ije  –  o tk r y tije  ( o p e n in g )  

T h e  a s p e c t c h a r a c te r is tic s  o f a  n o u n  a r e  u s e d  in  th e  C z e c h  le x ic o - g r a m m a tic a l r e s o u r c e s , 
fo r  e x a m p le , fo r  th e  title s  th e  im p e r fe c tiv e  n o m in a liz a tio n s  a r e  c h o s e n . F o r  R u s s ia n  a n d  
B u lg a r ia n  th e  a s p e c t fo r  n o m in a liz e d  p r o c e s s  is  fix e d  b y  th e  le x ic a l ite m . 

3.2 .3 T h e  A s p e c t  r e g io n  s p e c ific a t io n  

T h e  r e a liz a tio n  o f th e  a s p e c t ta k e s  in to  c o n s id e r a tio n  th e  p r o c e s s  ty p e s . F o r  th e  S la v ic  
a s p e c t m o d e llin g  w e  n e e d e d  to  e x p a n d  V e n d le r ’s  c la s s ific a tio n  o f p r o c e s s e s . I n  N ig e l w e  
o n ly  h a v e  a  tr a n s itiv ity - o r ie n te d  c la s s ific a tio n  th a t a llo w s   c h o o s in g  th e  c o n fig u r a tio n  o f 
p a r tic ip a n ts , b u t th is  is  n o t d ir e c tly  a p p r o p r ia te  fo r  a s p e c t c h o ic e . B u t w e  c a n  u s e  it in  o u r  
r e s tr ic te d  a r e a  s in c e  w e  h a v e  tw o  m a in  ty p e s  o f p r o c e s s e s  in  o u r  te x ts  –  m o s tly  m a te r ia l a n d  
s o m e  r e la tio n a l p r o c e s s e s . S o  w e  c a n  c o n s id e r  th e  o p p o s itio n  r e la tio n a l ( " s ta te s "  in  
V e n d le r ’s  c la s s ific a tio n )  v s . o th e r s  ( " a c tiv itie s " , " a c c o m p lis h m e n ts " , " a c h ie v e m e n ts " )  a s  
r e le v a n t to  th e  p r o je c t p u r p o s e s . 

T h e  c h o ic e  o f a s p e c t is  r e p r e s e n te d  in  a  n e w  g r a m m a r  r e g io n  –  As p e c t. T h e  to p m o s t 
c h o ic e  in  th e  r e g io n  is  b e tw e e n  n o tr e p e a te d  a n d  r e p e a te d . T h e  la tte r  d ir e c tly  le a d s  to  th e  
r e a liz a tio n  o f th e  v e r b  a s  im p e r fe c tiv e  ( fe a tu r e : im p e r fe c t) :  
(TRANSITIVITY-UNIT) →  

  [notrepeated], 
  [repeated].      

T h e  d e fa u lt c h o ic e  is  n o tr e p e a te d , w h ile  in  th e  c a s e  o f r e p e a te d  p r o c e s s e s  th e  S P L  s h o u ld  
h a v e : r e p e a te d - q  r e p e a te d . 

T h e  s e c o n d  c h o ic e  is  b a s e d  o n  th e  ty p e  o f p r o c e s s . R e la tio n a l p r o c e s s e s  a r e  s ta te s , s o  
th e y  la c k  s ta g e s  o f d e v e lo p m e n t to  b e  h ig h lig h te d  u s in g  th e  a s p e c t p e r s p e c tiv e . L e x ic a l u n its  
w h ic h  fu n c tio n  o n ly  a s  r e la tio n a l p r o c e s s e s  h a v e  n o  a s p e c t o p p o s itio n s  a n d  a r e  a lw a y s  
r e a liz e d  a s  im p e r fe c tiv e , fo r  e x a m p le , R u : ����������	�
����� , E n : to  b e , B g : ������	����  �� , C z : b ý t 
(b e ) , n a c h á z e t s e  (b e  s ita te d ) . I n  th e  fo r m a l s p e c ific a tio n , w e  d o  n o t c o n s id e r  th e  c o m p le x  
c a s e , w h e n  a n  a c tio n  v e r b  c a n  b e  u s e d  to  d e n o te d  a  r e la tio n  ( c f. th e  d is c u s s io n  o f 
���������������	�
��  a b o v e ) . T h u s , th e  c h o ic e  is  a s  fo llo w s : 
(notrepeated) →  

[aspect-relational], 
[aspect-others].      

T h e  th ir d  o p p o s itio n  ta k e s  in to  a c c o u n t w h e th e r  a  p r o c e s s  is  o r ie n te d  its e lf ( V e n d le r ’s  
a c tiv itie s )  o r  is  a im e d  to w a r d s  a  r e s u lt ( a c c o m p lis h m e n ts  o r  a c h ie v e m e n ts ) :  
(aspect-others) →  

[activity-highlighted], 
[result-highlighted].      

T h e  d e fa u lt c h o ic e  is  r e s u lt- h ig h lig h te d , w h ile  in  th e  im p e r s o n a l s ty le  th e  T e x t S tr u c tu r in g  
M o d u le  m u s t a d d  th e  fo llo w in g  to  th e  S P L :  
 
:NONSTATIC-PROCESS-ASPECT-Q ACTIVITY-HIGHLIGHTED 
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F in a lly , w e  in c lu d e  tw o  g a te s  fo r  le x ic a liz a tio n  a n d  to  e n s u r e  th a t le x ic a l te r m  r e s o lu tio n  
h a p p e n s  a fte r  th e  a s p e c t m e a n in g  is  s e le c te d :  

 
IMPERFECTIVE-ASPECT-SELECTION 
(or repeated activity-highlighted aspect-relational) →  

  [lexverb-imperfective] (classify process imperfect). 
 
PERFECTIVE-ASPECT-SELECTION 

 (result-highlighted) →  
  [lexverb-perfective] (classify process perfect). 

 

3.2 .4  T h e  A s p e c t  r e g io n  im p le m e n t a t io n  

F o r  th e  p u r p o s e s  o f a  p r o p e r  a s p e c tu a l d e s c r ip tio n , w e  in tr o d u c e d  a  n e w  r e g io n  in to  th e  
g r a m m a r : AS P E C T  r e g io n . T h is  r e g io n  is  s h o w n  in  F ig u r e  1 2 . 
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Fig u re  1 2 : T h e  A s p e c t re g io n  o f g ra m m a r. 

C h o o s e r s  o f th e  As p e c t r e g io n  a r e  s h o w n  in  F ig u r e  1 3 : C h o o s e r s  fo r  th e  As p e c t r e g io n . 
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T h e  AS P E C T - P R O C E S S - C H O O S E R  is  b a s e d  o n  th e  s ta tic - c o n d itio n - q  in q u ir y  fo r  N ig e l 
m o d u le . 

 
Fig u re  1 3 : C h o o s e rs  fo r th e  A s p e c t re g io n . 
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3.3 M o d a lit y  

I n  th e  d e liv e r a b le s  S P E C 2  a n d  I M P L 2  w e  d is c u s s e d  o n e  o f th e  m a jo r  s y s te m s  in  th e  
in te r p e r s o n a l d o m a in , th e  s y s te m  o f M O O D , a n d  its  r e a liz a tio n  in  th e  th r e e  S la v ic  la n g u a g e s  
fo r  th e  p u r p o s e s  o f th e  p r o je c t a n d  p r o v id e d  a  c o m p u ta tio n a l a c c o u n t. T h e  o th e r  m a jo r  
s y s te m  a t c la u s e  r a n k  in  th e  in te r p e r s o n a l m e ta fu n c tio n  to  b e  a c c o u n te d  fo r  is  M O D AL I T Y . 
I n  th is  c h a p te r  w e  w ill p r e s e n t lin g u is tic  s p e c ific a tio n s  fo r  m o d a lity  a s  r e le v a n t fo r  th e  ta r g e t 
te x t o f th e  F in a l P r o to ty p e  ( S e c tio n  3 .3 .1 ) , w e  g iv e  a  fo r m a l d e s c r ip tio n  ( S e c tio n  3 .3 .2 )  a n d  
d e s c r ib e  th e  im p le m e n ta tio n  ( S e c tio n  3 .3 .3 ) . 

3.3.1  L in g u is t ic  S p e c ific a t io n  

I n s tr u c tio n a l te x ts  b y  n a tu r e  d o  n o t e x h ib it th e  fu ll s p e c tr u m  o f m o d a lity  o p tio n s . H e r e , w e  
th e r e fo r e  c o n c e n tr a te  o n  th e  o p tio n s  th a t a r e  in s ta n tia te d  in  th e  ta r g e t te x ts  o f th e  F in a l 
P r o to ty p e .  

T h e  m o s t fr e q u e n t m o d a l e x p r e s s io n s  o c c u r  in  e x p la n a tio n s  a b o u t th e  p o s s ib ilit ie s  
a v a ila b le  to  th e  u s e r  in  a  p a r tic u la r  s o ftw a r e  to o l ( c f. S P E C 2 )  o r  r e fle c t n e c e s s it y  ( e .g ., in  
p r e c o n d itio n s  o r  w a r n in g s ) . F o r  th e  F in a l P r o to ty p e  w e  c o n c e n tr a te  o n  th e  g e n e r a tio n  o f 
m o d a l c la u s e s  e x p r e s s in g  p o s s ib ility  ( c f. th e  n e w  s ty le s  in tr o d u c e d  in  th e  F in a l P r o to ty p e : 
F u n c tio n a l d e s c r ip tio n   a n d  O v e r v ie w ) . 

T h e  e x a m p le s  g iv e n  in  e x a m p le  ( 3 1 )  b e lo w  s h o w  ty p ic a l e x p r e s s io n s  o f p o s s ib ility  in  
B u lg a r ia n , C z e c h  a n d  R u s s ia n  a s  th e y  o c c u r  in  o u r  c o r p u s  fo r  th e  F in a l P r o to ty p e . 

( 3 1 )  Yo u  c a n  d r a w  a n  a r c . 

( a )  B g : 
�����

 ���	� ��
��
  	�  �	��� ����
 � ��
��  ������ . 

                  Y o u  c a n - P l2       d r a w - P l2      a r c  

( b )  C z :  M � ž e te    k r e s lit  o b lo u k . 
        Y o u   c a n - P l2   d r a w - I n f a r c  

( c )  R u : 
���

  ���	� ��
��
   �	� ����� �� �� 
"!   $#��%#  

Y o u   c a n - P l2     d r a w - in fin itiv e  a r c -Ac c  

I n  a ll th r e e  la n g u a g e s  p o s s ib ility  m o d a lity  is  e x p r e s s e d  b y  a  m o d a l a u x ilia r y  -  a n a lo g o u s ly  
to  th e  E n g lis h  ” c a n ” . T h e  s e m a n tic s  o f  “ g e n e r a l p o s s ib ility ”  in  th e  th r e e  la n g u a g e s  ( ju s t lik e  
in  E n g lis h )  is  e x p r e s s e d  b y  th e  s a m e  k in d  o f s tr u c tu r e : M o d a l O p e r a to r  fo llo w e d  b y  M a in  
V e r b .  

An o th e r  k in d  o f m o d a lity  e x p r e s s io n  w e  c o n s id e r  in  th e  F in a l P r o to ty p e  is  illu s tr a te d  in  
e x a m p le  ( 3 2 )  b e lo w . All o f th e m  h a v e  th e  m e a n in g  o f e n a b lin g  s o m e o n e  to  d o  s o m e th in g . I n  
th e  p r o c e s s  a r e  in v o lv e d  a n  I n itia to r  a n d  a n  Ag e n t, th e  fo r m e r  b e in g  th e  p r o v id e r  o f th e  
p o s s ib ility  o f d o in g  s o m e th in g , a n d  th e  la tte r  b e in g   th e  r e a l “ d o e r ”  o f th e  a c tio n .  

( 3 2 )  T h e  s y s te m  e n a b le s  (y o u )  to  c r e a te  a  m u ltilin e . 
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( a )  B g :( i)
���������
	�����

  ��������������� �   � �  
��� ��� � � �����

 
	�� � ��� � ����� � . 

  S y s te m - D e t     e n a b le - S g 3   c r e a te - P l2 I m p e r f. m u ltilin e  
        ( ii)   

��������� 	����!�
   ��������������� �      

��� ��� � � �����             
�"�

  
	#� � ��� � ����� � . 

S y s te m - D e t    e n a b le - S g 3    c r e a te - n o m in a liz a tio n  o f  m u ltilin e  

( b )  C z :( i)   S y s té m   u m o ž $ u je   v y tv o % it  m u lti & á r u . 
             S y s té m - S g  e n a b le - S g 3   c r e a te - I n f P e r f. m u ltilin e . 

         ( ii)  S y s té m       u m o ž $ u je  v y tv o % e n í  m u lti & á r y . 
S y s té m - S g  e n a b le - S g 3  c r e a te - n o m in a liz a tio n  m u ltilin e . 

( c )  R u : 
��������� 	��

    �����������'� ���   
� ����� � � ���)(

          
	#� � (*��� � �������  

            S y s te m - S g 3  e n a b le - S g 3  c r e a te - I n fin itiv e   m u ltilin e  

W e  a c c o u n t fo r  th e  s tr u c tu r e  o f s u c h  c o n s tr u c tio n s  in  th e  v e r b a l g r o u p  c o m p le x .  

All ty p e s  o f v e r b a l g r o u p  c o m p le x e s  in  E n g lis h  a r e  d e s c r ib e d  in  ( H a llid a y  8 5 ) . F ig u r e  1 4  
b e llo w  s h o w s  th e  c la s s ific a tio n  o f v e r b a l g r o u p  c o m p le x e s  in  E n g lis h  w ith  e x a m p le s .  

V e r b a l g r o u p  c o m p le x e s  
( i) P a r a ta x is  
( i) - I  E la b o r a tin g   
“ S h e  go t k ille d , go t r u n  o v e r  b y  a  lo r r y .”  
( i) - I I  E x te n d in g   
” I  n e ith e r  lik e  n o r  d is lik e  it.”  
( i) - I I I  E n h a n c in g   
“ H e  tr ie d , b u t f a ile d , to  e x tr a c t th e  p o is o n . 
( ii)  H y p o ta x is : “ tr ie d  to  d o ”  
P r im a r y  v e r b a l g r o u p  ( “ tr y ” )  c a r r ie s  th e  m o o d  o f th e  c la u s e  
S e c o n d a r y  v e r b a l g r o u p  ( “ d o ” )  h a s  a  d e p e n d e n t s ta tu s  
( ii) - I  E x p a n s io n  
  I a  E la b o r a tin g  a  p r o c e s s : p h a s e  
“ s to p s  d o in g” , ” tu r n s  o u t to  d o ”  
  I b  E x te n d in g  a  p r o c e s s : c o n a tio n   
” a v o id  d o in g” , ” le a r n  to  d o ”  
  I c  E n h a n c in g  a  p r o c e s s : m o d u la tio n  
” h a p p e n  to  d o ” , ” h e lp  to  d o ”  
( ii) - I I  P r o je c tio n -  m e n ta liz e d  o r  v e r b a liz e d  
“ w a n t to  d o ” , ” p r e te n d  to  d o ” , “ b e  s c a r e d  to  d o ”   

Fig u re  1 4 : C la s s ific a tio n  o f V e rb a l g ro u p  c o m p le x e s  s e m a n ic s  (H a llid a y  9 4 ) 

T h is  c la s s ific a tio n  s e e m s  v a lid  fo r  o u r  S la v ic  la n g u a g e s  a s  w e ll. I n  th e  fo llo w in g  w e  
c o n c e n tr a te  o n  th e  c la s s  o f h y p o ta c tic  e x te n d in g  v e r b a l g r o u p  c o m p le x e s , b e c a u s e  th is  is  th e  
o n ly  ty p e  th a t o c c u r s  in  o u r  ta r g e t te x ts . T h e  s h o r te r  n a m e  g iv e n  to  h y p o ta c tic  e x te n d in g  
v e r b a l g r o u p  c o m p le x e s  is  co n a t io n .  T h e r e  a r e  fo u r  s u b ty p e s  o f th is  ty p e  o f v e r b a l g r o u p  
c o m p le x : 

C o n a t iv e  

( 3 3 )  ” tr y  to  d o ” , “ a tte m p t to  d o ” , ” a v o id  d o in g ”  

( a )  B g :   �"� �"� � ��	  � �        
����+,� 	 �  

���
  � �       

� ��-*�/.�� ��	  � �  

              T r y         to         a tte m p t- R e fl to        a v o id        to  
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( b )  C z :   zk o u š e t   p o k u s it s e      v y h n o u t s e  

                tr y  to      a tte m p t to    a v o id  d o in g  

( c )  R u :   �������������	��
	��  ���	��� 
	��        ��� � ��
���
	�� ���  ���	��� 
	��  
                  T r y               d o - I n f.      a tte m p t  d o - I n f. 

 

R e u s s iv e   

( 3 4 )  ” s u c c e e d  in  d o in g ” , “ m e n a g e /g e t to  d o ” , “ fa il d o in g /to  d o ” …  

( a )  B g :   ��� � � ��
��  � 
  � 
	����
�� �      ������� ���� 
��  � 
  � 
	����
�� �  

               s u c c e e d    to  d o                fa il        to   d o  

( b )  C z :   u s p ! t      p o d a " it s e      s e lh a t 

            S u c c e e d     m a n a g e  to  d o     fa il 

( c )  R u :     ��� 
��#
	�� ���  ���	��� 
	��   
              s u c c e e d       d o - I n f. 

  

P o t e n t ia l  

( 3 5 )  ” b e  (u n ) a b le  to  d o ” ,    “ k n o w  h o w  to  d o ”  

( a )  B g :  ( �	�  �%$ � )  �  �%$&� �'� �(�	)	�  ��$ �     � 
  � 
	����
�� �    *�� 
 �           � 
  ����
�� �  

            ( n o t b e - S g 1 )  a b le           b e - S g 1  to  d o      k n o w - S g 1  to  d o  

( b )  C z :   b ý t (n e b ý t)     s c h o p e n  v ! d ! t, ja k  

             b e  ( n o t to  b e )  a b le   k n o w  h o w  to  

( c )  R u : �&+,��     �  � � � �'� �(�	)	)  ���	��� 
	��     *�� 
	�� ,  
   �%�	��� 
	��  
         B e - I n f.        a b le          d o - I n f.         k n o w   h o w  d o - I n f. 

 

A c h ie v a l  

( 3 6 )  ” le a r n  to  d o ” , “ p r a c tis e  d o in g “  

( a )  B g :  �.- 
    ���     � 
  ����
�� �        � ����
	/ �#� �#
��  ���    � 
   ����
�� �  

              le a r n - R e fl. to  d o               e x e r c is e - R e fl.        to  d o  

( b )  C z :   u 0 it s e     c v i 0 it  
              le a r n        p r a c tis e  

( c )  R u :  � 
 �.-1) �� ���  �	��� 
	��   
le a r n - R e fl. d o - I n f. 

C o n a tio n   in  th e  th r e e  la n g u a g e s  is  ty p ic a lly  r e a liz e d  in  a c tiv e  v o ic e , e ith e r  w ith  a  
r e fle x iv e  fo r m  o r  a s  a  c a u s a tiv e  s tr u c tu r e . P a s s iv e  c o n s tr u c tio n s  a r e  a ty p ic a l fo r  S la v ic  
la n g u a g e s .  
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I n  B u lg a r ia n  a n d  C z e c h  th e r e  a r e  d iffe r e n t c o n s tr u c tio n s  to  e x p r e s s  c o n a tio n -  I n  
B u lg a r ia n  “ d a - c o n s tr u c tio n ”  ( s e e  e x a m p le   ( 2 a ( i) )  a b o v e )  a n d  n o m in a liz a tio n  ( 2 a ( ii) )  a fte r  
th e  p r im a r y  v e r b , in  C z e c h -  in fin itiv e  ( 2 b ( i) )  o r  n o m in a liz a tio n   ( 2 b ( ii) )  a fte r  th e  p r im a r y  
v e r b . I n  R u s s ia n  o n ly  in fin itiv e  c o u ld  a p p e a r  a s  s e c o n d a r y  v e r b  ( 2 c ( i) ) .   

C o n a tiv e  a n d  R e u s s iv e  v e r b a l g r o u p  c o m p le x e s  te n d  to  in v o lv e  o n e  a n d  th e  s a m e  p e r s o n  
in  b o th  p r o c e s s e s  ( p r im a r y  a n d  s e c o n d a r y ) , s o  th e y  a r e  u s u a lly  r e a liz e d  b y  a c tiv e  v o ic e . 
M o r e  fr e q u e n tly , P o te n tia l a n d  Ac h ie v a l a r e  e x p r e s s e d  b y  a  c a u s a tiv e  s tr u c tu r e , w h ic h  m a k e s  
b o th  th e  I n itia to r  a n d  th e  r e a l “ d o e r ”  e x p lic it:  

( 3 7 )  En a b le  s o m e o n e  to  d o  s o m e th in g  

( a )  B g :  
���������

 
�	��
������������

/ � �
	��	���������
 
������	���

 
���

 � � ����!
 
��"�#$

  

                     g iv e     p o s s ib ility     /e n a b le              s o - D a t  to  d o       s th   

( b )  C z : U m o ž n it n % k o m u  n % c o  u d % la t. 

                    E n a b le  s o - D a t  s th   to  d o  

( c )  R u :  
���������'&

 
�	�
��(���������'&

 
��	�)�

-
��!�*+�,��&

 
��"-�����.&

   / �0
-
��!�*+�,��&

 

                   g iv e       p o s s ib ility          s o - D a t            d o - I n f. s th  

( 3 8 )  T e a c h  s o m e o n e  to  d o  s o m e th in g  

( a )  B g : 
� / �    

�������1�
 
���

 � � ���	!
  
��"	#2

 

                    te a c h  s o      to  d o      s th .  

( b )  C z : U 3 it       n % k o h o  n % c o  d % la t. 

                     to  te a c h  s o      s th    d o - in f 

( c )  R u :  
� / !��'&

 
���1�

-
��!�*+�,��&

 
��"-�����.&

 / �0
-
��!�*+�,��&

 

                     te a c h    s o         d o - in f.  s th  

I n  e x a m p le  ( 3 2 )  a b o v e , th e  s e m a n tic s  r e fle c te d  is  “ to  g iv e  p o s s ib ility  in  g e n e r a l” , w h ic h  
m a k e s  th e  r e a l d o e r  (Ag e n t o f s e c o n d a r y  v e r b )  n o t e x p lic it, b u t g e n e r ic . T h is  is  r e a liz e d  b y  
a n  in fin itiv a l fo r m  o f th e  s e c o n d a r y  v e r b  in  C z e c h  a n d  R u s s ia n  a n d  b y  a  n o m in a liz a tio n  in  
B u lg a r ia n . T h e  s a m e  fe a tu r e  c o u ld  b e  s tr e s s e d  b y  o m ittin g  th e  s u r fa c e  r e a liz a tio n  o f th e  
Ag e n t o f th e  s e c o n d a r y  p r o c e s s . W e  p r e fe r  r e a liz a tio n  w ith o u t p r o n o u n  ( s e e  e x a m p le s  ( 3 9 )  
a n d  ( 4 0 )  b e lo w ) .  

( 3 9 )  I m p lic it A g e n t o f s e c o n d a r y  p r o c e s s   

( a )  B g : 4 !����0"��5���6�
  � �
	��	�������

  
���

 � � ���	!��0"
 
�0����

. 

                   S y s te m - D e t     a llo w - S g 3  to  d o - P l2     it 

( b )  C z : S y s té m   u m o ž 7 u je  u d % la t  to . 

                    S y s té m   a llo w - S g 3  to  d o - I n f s m th .  

( c )  R u : 4 !����0"��5�
  � �
	��	����"��

  
��"-�����.&

/
�	��"������'&

  8 �9
 

                    S y s te m         a llo w - S g 3        d o - I n f.P e r f/I n f.I m p e r f it. 

 

( 4 0 )  Ex p lic it A g e n t o f s e c o n d a r y  p r o c e s s  
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( a )  B g : 
���������
	�����

  � �
                ��������������� �    � �  ��� � � �����

 
� ��� � . 

             S y s te m - D e t   y o u -Ac c P l2    a llo w - S g 3    to    d o - P l2  it 

( b )  C z : S y s té m  v á m   u m o ž � u je  u d � la t to . 

            S y s té m  y o u - D a tP l a llo w - s g š  to  d o     it. 

( c )  R u : 
���������
	��

  ������� ����� ���    � ��	
   � � � ���"!

/
� � � � ���#!

        $ � � . 

             S y s te m  a llo w - S g 3     y o u - D a t d o - I n f.P e r f/I n f.I m p e r f  it. 

 

T h e  n e x t s e c tio n  p r e s e n ts  th e  fo r m a l g r a m m a r  s p e c ific a tio n s  fo r  th e  th r e e  S la v ic  
g r a m m a r s  to  c o v e r  th e s e  ty p e s  o f m o d a lity , m a d e  o n  th e  b a s e  o f E n g lis h  g r a m m a r  N ig e l. 

3.3.2  F o r m a l S p e c ific a t io n s  

3.3.2 .1  M o d a l O p e r a to r  ( P O S S I B I L I T Y )  

W e  a d o p te d  th e  m a in  p a r t o f s y s te m  n e tw o r k  p r e s e n te d  b e llo w  fr o m  N ig e l g r a m m a r .  
 
System: DEICTICITY  
FINITE-CLAUSE %  
 TEMPORAL (+TEMPO0, TEMPO0/FINITE) 
 MODAL  (+MODAL, MODAL::MODAL-AUX) 
Chooser: DEICTICITY-CHOOSER 
 If a modal operator is specified in the clause 
  Then choose MODAL 
  Else choose TEMPORAL 

I n  B u lg a r ia n , C z e c h  a n d  R u s s ia n  m o d a l v e r b s  h a v e  te n s e  fo r m s , b u t fo r  th e  p u r p o s e  o f 
g e n e r a tio n  o f o u r  p a r tic u la r  e x a m p le s  a n d  la c k  o f d iffe r e n t te n s e s  in  o u r  r e g is te r  in  g e n e r a l 
w e  k e e p  th e  “ te m p o r a l- m o d a l”  o p p o s itio n  h e r e . 

T h e  n e x t th r e e  s y s te m s  d e a l w ith  th e  s e m a n tic s  o f m o d a l v e r b . 

 
System: VOLITIONALITY  
MODAL %  
 VOLITIONAL  (MODAL::VOLITION-AUX) 
 NONVOLITIONAL   
Chooser: VOLITIONALITY-CHOOSER 
 If the process is ambient 
  Then choose NONVOLITIONAL 
  Elseif the process is existential 

Then choose NONVOLITIONAL 
Elseif the modal operator is explicitly specified as 
volitional 
 Then choose VOLITIONAL 
 Else choose NONVOLITIONAL 

 
System: DEGREE-OF-MODALITY  
NONVOLITIONAL %  
 POSSIBILITY (MODAL::POSSIBILITY-AUX) 
 NECESSITY  (MODAL::NESSECITY-AUX) 
Chooser: DEGREE-OF-MODALITY-CHOOSER 
 If a modal operator is explicitly specified as necessity 
  Then choose NECESSITY 
  Else choose POSSIBILITY 
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System: POSSIBILITY-TYPE  
POSSIBILITY 

�
 

 ABILITY   (MODAL::ABILITY-AUX) 
 GENERAL-POSSIBILITY (MODAL::NOT-ABILITY-AUX) 
Chooser: POSSIBILITY-TYPE-CHOOSER 
 If the process is ambient 
  Then choose GENERAL-POSSIBILITY 
  Elseif the process is existential 

Then choose GENERAL-POSSIBILITY 
Elseif the modal operator is explicitly specified as 
ability 
 Then choose ABILITY 
 Else choose GENERAL-POSSIBILITY 

T h e  g e n e r a tio n  o f s e n te n c e s  o n  e x a m p le  ( 1 )  fr o m  th e  p r e v io u s  s e c tio n  g o e s  th r o u g h  th e  
NONVOLITIONAL, POSSIBILITY a n d  GENERAL-POSSIBILITY b r a n c h e s  a n d  th e  
fe a tu r e s  c o lle c te d  fo r  M o d a l a r e  p o s s ib ility - a u x  a n d  n o t- a b ility - a u x . T h e  s y s te m s  a r e  
id e n tic a l fo r  a ll th r e e  la n g u a g e s .  

 
System: MODALITY-CONDITIONALITY 
MODAL 

�
 

 MODALITY-CONDITIONAL (FINITE::CONDITIONALITY-AUX, 
FINITE^MODAL) 

 MODALITY-NONCONDITIONAL  (FINITE/MODAL) 
Chooser: MODALITY-CONDITIONALITY-CHOOSER 
 If the clause is explicitly specified as conditional 
  Then choose MODALITY-CONDITIONAL 
  Else choose MODALITY-NONCONDITIONAL 
 
 
System: MODALITY-POLARITY 
MODAL 

�
 

MODALITY-POSITIVE  
 MODALITY-NEGATIVE  
Chooser: MODALITY-POLARITY-CHOOSER 
 If the clause is explicitly specified as negative 
  Then choose MODALITY-NEGATIVE 
  Else choose MODALITY-POSITIVE 
 

M o d a l v e r b a l g r o u p s  in  B u lg a r ia n  a r e  c o n s tr u c te d  b y  a  m o d a l v e r b  a n d  a  s o  c a lle d  “ d a -
c o n s tr u c tio n ”  c o n s is tin g  o f th e  “ d a ”  p a r tic le  fo llo w e d  b y  th e  m a in  v e r b , w h ic h  is  th e  s a m e  
p e r s o n  a n d  n u m b e r  a s  th e  F in ite . T h e  N ig e l fu n c tio n  fo r  th is  m a in  v e r b  is  Au x s te m . F in ite -
Au x s te m  a g r e e m e n t is  d is c u s s e d  in  d e ta il in  Ag r e e m e n t c h a p te r  ( I N S E R T  R E F E R E N C E  
H E R E  L AT E R )  o f th is  d e liv e r a b le .  

I n  C z e c h  a n d  R u s s ia n  ( a s  in  E n g lis h )  th e  m a in  v e r b  in  m o d a l c o n s tr u c tio n  is  a n  in fin itiv e , 
r e a liz e d  in  th e  g r a m m a r  n e tw o r k  b y  in fle c tify in g  th e  Au x S te m  fu n c tio n  a s  S te m .T h e  s y s te m  
AU X S T E M - I N S E R T E D  p r e s e n te d  b e lo w  s h o w s  th e  d iffe r e n c e  b e tw e e n  B u lg a r ia n  a n d  th e  
o th e r  tw o  S la v ic  la n g u a g e s  in  th is  r e s p e c t. I n  B u lg a r ia n  c a s e  th e  “ d a - c o n s tr u c tio n ”  is  b u ilt b y  
in s e r tin g  d a - p a r tic le , le x ify in g  it a n d  s p e c ify in g   th e  o r d e r  “ d a - p a r tic le  b e fo r e  Au x s te m ” . 
F in ite -Au x s te m  a g r e e m e n t in  p e r s o n  a n d  n u m b e r  is  d o n e  h e r e .  I n  C z e c h  a n d  R u s s ia n  
Au x s te m  is  in s e r te d  a n d  in fle c tifie d  a s  S te m . 

 
Gate: AUXSTEM-INSERTED 
MODAL 

�
 

AUXSTEM-INSERTED BG:  (+AUXSTEM, +DA-PARTICLE, 
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    DA-PARTICLE!DA, DA-PARTICLE^AUXSTEM, 
    FINITE~AUXSTEM PERSON-FORM, 
    FINITE~AUXSTEM NUMBER-FORM) 
   CZ: (+AUXSTEM, AUXSTEM:::IFINITIVE-FORM) 
   RU: (+AUXSTEM, AUXSTEM:::IFINITIVE-FORM) 

I n  th e  th r e e  la n g u a g e s  th e  m a in  v e r b  in  th e  m o d a l c o n s tr u c tio n  is  th e  c a r r ie r  o f v o ic e . T h is  
is  r e a liz e d  b y  th e  c o n fla tio n  Au x s te m /V o ic e  in  th e  s y s te m  AU X S T E M - V O I C E  s h o w n  
b e lo w . 

 
Gate: AUXSTEM-VOICE 
AUXSTEM-INSERTED 

�
 

AUXSTEM-VOICE (AUXSTEM/VOICE) 

 

3.3.2 .2  V e r b a l G r o u p  C o m p le x   

T h e r e  is  n o  im p le m e n ta tio n  o f v e r b a l g r o u p  c o m p le x e s  in  th e  N ig e l g r a m m a r . T h e  o n ly  
c o m p le x  v e r b a l g r o u p  c o v e r e d  th e r e  is  P H AS E  v e r b a l g r o u p , s o  w e  u s e d  its  p r in c ip le  id e a  in  
o r g a n iz in g  th e  s y s te m  n e tw o r k  fo r  g e n e r a tio n  o f C O N AT I O N  v e r b a l g r o u p  c o m p le x e s . T h e  
s o lu tio n  is  c o m m o n  fo r  th e  th r e e  la n g u a g e s , d iffe r e n c e s  a r e  e x p lic itly  s tr e s s e d  in  fo llo w in g  
p r e s e n ta tio n . 

T h e  s y s te m  o f C O N AT I O N  in tr o d u c e s  C o n a tio n  a n d  C o n a tio n d e p e n d e n t e le m e n ts  in to  
th e  s tr u c tu r e  o f th e  c la u s e  to  b e  g e n e r a te d .  

 
System: CONATION 
TRANSITIVITY-UNIT 

�
 

NOT-CONATION  
 CONATION (+CONATION, +CONATIONDEPENDENT,  

CONATION/VOICE, CONATIONDEPENDENT/LEXVERB)  
Chooser: CONATION-CHOOSER 
 If the clause contains conation verbal group complex 
  Then choose CONATION 
  Else choose NOT-CONATION 

E a c h  s u b ty p e  o f CONATION le a d s  to  p a r tic u la r  le x ic a l ite m s  in  e a c h  la n g u a g e . S e e  th e  
s y s te m  CONATION-TYPE: 

 
System: CONATION-TYPE 
CONATION 

�
 

CONATIVE leads to the choice of the verb “try” 
 REUSSIVE leads to the choice of the verb “succeed” 
 POTENTIAL leads to the choice of the verb “allow” 
 ACHIEVAL leads to the choice of the verb “learn” 
Chooser: CONATION-TYPE-CHOOSER 
 If the verbal group complex is explicitly specified as conative 
  Then choose CONATIVE 
  Elseif the verbal group complex is explicitly specified as  

Reussive 
Then choose REUSSIVE 
Elseif the verbal group complex is explicitly specified 
As expressing potential  
 Then choose POTENTIAL 
 Else choose ACHIEVAL 
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T h e  s y s te m  CONATIONDEPENDENT-TYPE o f th e  B u lg a r ia n  g r a m m a r  is  s h o w n  b e lo w . 
W h e n  th e  b r a n c h  d a - c o n a tio n  is  c h o s e n  D a - p a r tic le  a n d  C o n a tio n d e p e n d e n t a r e  in s e r te d  to  
b u ild  th e  “ d a - c o n s tr u c tio n ” . I n  th e  c a s e  o f c o n a tio n - n o m in a liz a tio n  th e  C o n a tio n d e p e n d e n t  
e le m e n t is  p r e s e le c te d  to  b e  a  n o m in a l g r o u p  w ith  fe a tu r e  p r o c e s s u a l fo r  th e  h e a d  n o u n  
( T h in g ) . 

 
System: CONATIONDEPENDENT-TYPE 
CONATION 

�
 

DA-CONATION   (+DA-PARTICLE, DA-PARTICLE!DA, 
    DA-PARTICLE^CONATIONDEPENDENT) 

 CONATION-NOMINALIZATION (CONATIONDEPENDENT:NOMINAL-GROUP,  
CONATIONDEPENDENT:PROCESSUAL-IN-CONATION)  

Chooser: CONATIONDEPENDENT-TYPE-CHOOSER 
If the realization of the secondary process is explicitly chosen as 
nominalization realization 

  Then choose CONATION-NOMINALIZATION 
  Else choose DA-CONATION 

T h e  g r a m m a r s  o f C z e c h  a n d  R u s s ia n  u s e  th e  fo llo w in g  s y s te m : 

 
Gate: CONATIONDEPENDENT-TYPE 
CONATION 

�
 

CONATION-INFINITIVE (CONATIONDEPENDENT:::INFINITIVE-FORM) 

 

T h e  s y s te m  CONATION-SECOND-AGENT d e a ls  w ith  th e  Ag e n t o f S e c o n d a r y  p r o c e s s  in  
th e  v e r b a l g r o u p  c o m p le x . 

C o n a tio n - n o m in a liz a tio n  in  B u lg a r ia n  c la u s e s  m a k e s  e x p lic it s u r fa c e  r e a liz a tio n  o f th e  
Ag e n t o f S e c o n d a r y  p r o c e s s  im p o s s ib le . T h is  fe a tu r e  g iv e s  d iffe r e n t in p u t c o n d itio n s  to  th e  
CONATION-SECOND-AGENT  s y s te m  fo r  B u lg a r ia n , o n  th e  o n e  h a n d ,  a n d  fo r  C z e c h  a n d  
R u s s ia n , o n  th e  o th e r  h a n d . 

I n  a ll th e  in s tr u c tio n a l te x ts  g e n e r a te d  in  th e  F in a l P r o to ty p e  o f th e  AG I L E  s y s te m  th e  
U s e r  p la y s  s u b s ta n tia l r o le . S /H e  is  th e  H e a r e r  a n d  o fte n  th e  Ac to r  in  th e  s e n te n c e  p la n s . 
H e r e  S /H e  b e c o m e s  th e  Ag e n t o f th e  s e c o n d a r y  p r o c e s s  in  th e  v e r b a l g r o u p  c o m p le x  a n d  in  
B u lg a r ia n  “ d a  c o n s tr u c tio n ”  th is  is  v is ib le  in  P e r s o n  a n d  N u m b e r  o f th e  s e c o n d a r y   v e r b  
( C o n a tio n d e p e n d e n t) . C o n a tio n d e p e n d e n t e le m e n t is  in fle c tifie d  h e r e  a s  s e c o n d p e r s o n - fo r m  
a n d  p lu r a l- fo r m  o f th e  v e r b . 

 
System: CONATION-SECONDAGENT 
 BG: DA-CONATION 
 CZ: CONATION 
 RU: CONATION  

�
 

GENERIC-AGENT BG: (CONATIONDEPENDENT:::SECONDPERSON-FORM, 
CONATIONDEPENDENT:::PLURAL-FORM) 

SPECIFIED-AGENT  
Chooser: CONATION-SECONDAGENT-CHOOSER 

If the target meaning verbal group complex is “generalization” or 
statement in general  

then choose generic agent 
else choose specified-agent 

F o r  th e  p u r p o s e s  o f g e n e r a tio n  c o n s tr a in e d  to  th e  te x ts  o f F in a l P r o to ty p e  o f AG I L E  
p r o je c t th e  c h o ic e  is  fix e d  to  th e  c h o ic e  o f G e n e r ic - a g e n t b r a n c h .  



AG IL E  5 3  

 

 

3.3.3 I m p le m e n t a t io n  

3.3.3.1  M o d a l o p e r a to r  ( P O S S I B I L I T Y )  

W e  p r e s e n t b e llo w  th e  s y s te m s  a n d  c h o o s e r s  fr o m  B u lg a r ia n  g r a m m a r  r e s o u r c e s  n e e d e d  to  
g e n e r a te  m o d a l c la u s e s  in  th e  Ag ile  F in a l P r o to ty p e  te x ts . W e  s h o w  a n  e x a m p le  o f g e n e r a te d  
B u lg a r ia n  s e n te n c e  w ith  m o d a l o p e r a to r . C z e c h  a n d  R u s s ia n  g r a m m a r s  u s e  th e  s a m e  s y s te m s  
a n d  c h o o s e r s  ( a d o p te d  fr o m  N ig e l g r a m m a r )  w ith  th e  m in o r  d iffe r e n c e s  d is c u s s e d  in  
p r e v io u s  p a r t ( F o r m a l s p e c ific a tio n s ) .  

 

 
Fig u re  1 5 : D E IC T IC IT Y  s y s te m  (B g ) 

 
Fig u re  1 6 : D E IC T IC IT Y -C H O O S E R  (B g ) 
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Fig u re  1 7 : V O L IT IO N A L IT Y  s y s te m  (B g ) 

 
Fig u re  1 8 : V O L IT IO N A L IT Y -C H O O S E R  (B g ) 

 

 
Fig u re  1 9 : D E G R E E -O F-M O D A L IT Y  s y s te m  (B g ) 
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Fig u re  2 0 : D E G R E E -O F-M O D A L IT Y -C H O O S E R  (B g ) 

 

 
Fig u re  2 1 : P O S S IB IL IT Y -T Y P E  s y s te m  (B g ) 
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Fig u re  2 2 : P O S S IB IL IT Y -T Y P E -C H O O S E R  (B g ) 

 

 
Fig u re  2 3 : M O D A L IT Y -C O N D IT IO N A L IT Y  s y s te m  (B g ) 
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Fig u re  2 4 : M O D A L IT Y -C O N D IT IO N A L IT Y -C H O O S E R  (B g ) 

 

 
Fig u re  2 5 : M O D A L IT Y -P O L A R IT Y  s y s te m  (B g ) 
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Fig u re  2 6 : M O D A L IT Y -P O L A R IT Y -C H O O S E R  (B g ) 

 
Fig u re  2 7 : A U X S T E M -IN S E R T E D  s y s te m  (B g ) 
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Fig u re  2 8 : A U X S T E M -V O IC E  s y s te m  (B g ) 

T h e  fo llo w in g  e x a m p le  illu s tr a te s  th e  g e n e r a tio n  o f a   B u lg a r ia n  s e n te n c e  w ith  m o d a l 
o p e r a to r  fo r  e x p r e s s in g  p o s s ib ility . I n  F ig u r e  2 9  w e  p r e s e n t th e  c o r r e s p o n d in g  S P L , a n d  in  
F ig u r e  3 0  th e  g e n e r a te d  g r a m m a tic a l s tr u c tu r e  is  s h o w n . 

 

( 4 1 )  Yo u  c a n  d r a w  a n  a r c . 

( a )  B g : 
�����

 ���	� ��
��
   	�  �	��� ����
 � ��
��  ������ . 

             Y o u  c a n - P l2      d r a w - P l2            a r c . 

 
 
(|a1| / DM::DRAW 
       :MODAL-PROPERTY-ASCRIPTION     GENERAL-POSSIBILITY  
       :ACTOR (HEARER / DM::USER  :IDENTIFIABILITY-Q IDENTIFIABLE) 
       :ACTEE (|a2| / DM::ARC))  

 

Fig u re  2 9 : S P L  fo r th e  s e n te n c e  in  E x a m p le (1 1 )  
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 F ig u re  3 0 : G ra m m a tic a l s tru c tu re  g e n e ra te d  fro m  th e  S P L  in  F ig u re  2 9  b y  th e  B u lg a ria n  g ra m m a r 

T h e  m o s t im p o r ta n t lin e  in  r e s p e c t to  M o d a lity  in  th e  S P L  a b o v e  is   

:MODAL-PROPERTY-ASCRIPTION     GENERAL-POSSIBILITY 

T h is  w a y  w e  c o d e  in  th e  S P L  th a t th e  c la u s e  is  m o d a l a n d  th e  ty p e  o f M o d a lity  is  
GENERAL-POSSIBILITY. 

T h e  F E AT U R E S  d e fin e d  fo r  th e  m o d a l v e r b  C AN  in  th e  le x ic o n s  o f th e  th r e e  la n g u a g e s  
a r e  th e  s a m e : 

 
(LEXICAL-ITEM 
:NAME   CAN 
:SPELLING   Bg: " ������� " 
   Ru: " �����
	���	 " 
   Cz: "moci" 
:FEATURES   (NOT-ABILITY-AUX POSSIBILITY-AUX  

OUTCLASSIFY-MODALITYNEGATIVE   
OUTCLASSIFY-CONDITIONALITY-AUX 
MODAL-AUX VERB)) 

 

3.3.3.2  V e r b a l G r o u p  C o m p le x  ( P O T E N T I A L )  

W e  p r e s e n t b e llo w  th e  s y s te m s  a n d  c h o o s e r s  fr o m  B u lg a r ia n  g r a m m a r  r e s o u r c e s  n e e d e d  to  
g e n e r a te  v e r b a l g r o u p  c o m p le x e s  w ith  c o n a tio n  in  th e  Ag ile  F in a l P r o to ty p e . W e  s h o w  tw o  
e x a m p le s  o f B u lg a r ia n  s e n te n c e s  w ith  c o n a tio n  to  illu s tr a te  g e n e r a tio n  o f “ d a - c o n s tr u c tio n ”  
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a n d  g e n e r a tio n  o f n o m in a liz a tio n  in  c o n a tio n . C z e c h  a n d  R u s s ia n  g r a m m a r s  u s e  th e  s a m e  
im p le m e n ta tio n s  w ith  th e  m in o r  d iffe r e n c e s  d is c u s s e d  in  p r e v io u s  p a r t ( F o r m a l 
s p e c ific a tio n s ) . 

 

 
Fig u re  3 1 : C O N A T IO N  s y s te m  (B g ) 

 

 
Fig u re  3 2 : C O N A T IO N -C H O O S E R  (B g ) 
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Fig u re  3 3 : C O N A T IO N -T Y P E  s y s te m  (B g ) 

 

 
Fig u re  3 4 : C O N A T IO N -T Y P E -C H O O S E R  (B g ) 
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Fig u re  3 5 : C O N A T IO N D E P E N D E N T -T Y P E  s y s te m  (B g ) 

 

 
Fig u re  3 6 : C O N A T IO N D E P E N D E N T -T Y P E -C H O O S E R  (B g ) 
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Fig u re  3 7 : C O N A T IO N -S E C O N D A G E N T  s y s te m  (B g ) 

T h e  fo llo w in g  e x a m p le  illu s tr a te s  th e  u s e  o f c o n a tio n  p o te n tia l in  a   B u lg a r ia n  s e n te n c e  
w ith  “ d a - c o n s tr u c tio n ” .  

( 4 2 )  SA V E  b u tto n  a llo w s  s a v in g  o f th e  m u ltilin e . 

( a )  B g : 
�����������	�

     SA V E   
 �������������    � �  
��� 
 ����������                   � ��������������������� . 

                   B u tto n - d e t. S AV E  a llo w - 3 p ,s in g   s a v e - “ d a - c o n s tr u c tio n ” 2 p .,p l.  m u ltilin e - d e t. 

I n  F ig u r e  3 8  w e  p r e s e n t th e  c o r r e s p o n d in g  S P L , a n d  in  F ig u r e  3 9  th e  g e n e r a te d  
g r a m m a tic a l s tr u c tu r e  is  s h o w n . 

 
(S / DM::SAVE 
    :CONATION-ASPECT POTENTIAL 
    :ACTOR (A1 / DM::BUTTON 
              :CLASS-ASCRIPTION (KPML::|a71| / DM::GUI-SAVE))  
    :ACTEE (A2 / DM::MULTILINE :IDENTIFIABILITY-Q DM::IDENTIFIABLE) 
 ) 

Fig u re  3 8 : S P L  fo r th e  s e n te n c e  in  E x a m p le (1 1 )  
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Fig u re  3 9 : G ra m m a tic a l s tru c tu re  g e n e ra te d  fro m  th e  S P L  in  Fig u re  3 8  b y  th e  B u lg a ria n  g ra m m a r 

T h e  S P L  s ta te m e n t :conation-aspect potential in  th e  S P L  in  F ig u r e  3 8  is  a n  
a b b r e v ia tio n  u s in g  a n  S P L  m a c r o . T h e  S P L  m a c r o s  fo r  d iffe r e n t c o n a tio n  ty p e s  a r e  a s  s h o w n  
in  F ig u r e  4 0 : 

 
(defspl-macro :conation-aspect ( 
;try 
(conative :conationfocus-q focus 
  :conation-id (conative / conative :lex opitvam)) 
;succeed 
(reussive  :conationfocus-q focus 
   :conation-id (reussive / reussive :lex uspiavam)) 
;allow 
(potential :conationfocus-q focus 
   :conation-id (potential / potential :lex pozvoliavam)) 
;learn 
(achieval  :conationfous-q focus 
   :conation-id (achieval / achieval :lex ucha-se)) 
)) 

Fig u re  4 0 : S P L  m a c ro s  fo r c o n a tio n  in  B u lg a ria n  re s o u rc e s  

 

W e  s h o w  b e llo w  a n  e x a m p le  to  illu s tr a te  th e  u s e  o f c o n a tio n  p o te n tia l in  a   B u lg a r ia n  
s e n te n c e  w ith  n o m in a liz a tio n .  

( 4 3 )  SA V E  b u tto n  a llo w s  s a v in g  o f th e  m u ltilin e . 

( a )  B g : 
�����������	�

     SA V E  

�������������

       
���


����������

          
���

 �
���������������������

. 

            B u tto n - D e t. S AV E  a llo w - S g 3   s a v e - N o m in a liz a tio n   o f  m u ltilin e - D e t. 
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I n  F ig u r e  4 1  w e  p r e s e n t th e  c o r r e s p o n d in g  S P L , a n d  in  F ig u r e  4 2  th e  g e n e r a te d  
g r a m m a tic a l s tr u c tu r e  is  s h o w n . 

 
    (S / DM::SAVE 
    :CONATION-ASPECT  POTENTIAL 
    :UNREALIZED-SITUATION-Q NOTUNREALIZED 
    :ACTOR (A1 / DM::BUTTON 
               :CLASS-ASCRIPTION (KPML::|a71| / DM::GUI-SAVE))  
    :ACTEE (A2 / DM::MULTILINE 
               :IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 
 

Fig u re  4 1  : S P L  fo r th e  s e n te n c e  in  E x a m p le  (1 2 )  

 

 
Fig u re  4 2 : G ra m m a tic a l s tru c tu re  g e n e ra te d  fro m  th e  S P L  in  Fig u re  4 1  b y  th e  B u lg a ria n  g ra m m a r 
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3.4  S u b j e c t  d r o p p in g  

3.4 .1  D e s c r ip t io n  o f t h e  P h e n o m e n o n  

C z e c h  a n d  B u lg a r ia n  a r e  c h a r a c te r iz e d  a s  s o - c a lle d  pr o - d r o p la n g u a g e s . T h is  c h a r a c te r is tic  
r e fle c ts  th e  fa c t th a t th e  S u b je c t in  a  d e c la r a tiv e  c la u s e  ( in d ic a tiv e  o r  in te r r o g a tiv e  m o o d )  
c a n  b e  u n e x p r e s s e d /u n r e a liz e d  ( o n  th e  s u r fa c e ) .1 0  I t c a n  a ls o  b e  s a id  th e  S u b je c t is  le ft 
im p lic it, p e r h a p s  in  a  s im ila r  w a y  a s  a  S u b je c t is  le ft im p lic it in  a  s e n te n c e  in  im p e r a tiv e  
m o o d  ( a ls o  in  E n g lis h ) . C o m p a r e  th e  e x a m p le s  b e lo w  ( w e  s h o w  a ls o  th e  R u s s ia n  
c o u n te r p a r ts , w h ic h  illu s tr a te  th e  fa c t th a t R u s s ia n  p a tte r n s  w ith  E n g lis h  in  th is  c a s e  a s  a  
la n g u a g e  w h ic h  d o e s  n o t d r o p  S u b je c ts ) : 

( 4 4 )   I m p e r a t iv e  m o o d  

( a )  E n : O pe n  th e  Sty le s  d ia lo g  b o x . 

( b )  C z : O te v
�
e te         d ia lo g o v é  o k n o             Sty le s . 

      S a v e - P l2   d ia lo g u e    w in d o w -Ac c  S ty le s . 

( c )  B g : O �������	�
���      ����������
����
�  ���	�������	���  Sty le s . 
      O p e n - P l2    d ia lo g u e       w in d o w      S ty le s . 

( d )  R u : O �����	������      ���������
�����  �����               Sty le s . 
      O p e n - P l2    d ia lo g u e        w in d o w -Ac c   S ty le s . 

( 4 5 )  I n d ic a t iv e :  D e c la r a t iv e  m o o d  

( a )  E n : W e  o pe n  th e  Sty le s  d ia lo g  b o x . 

( b )  C z : O te v
�
e te       | O te v

�
e m e   d ia lo g o v é  o k n o              Sty le s . 

      S a v e - P l2  | S a v e - P l1 P l1   d ia lo g u e    w in d o w -Ac c  S ty le s . 

( c )  B g : O ������� �!���   | O ������� ��"#�  ���������
����
�  ���	�������	���  Sty le s .  
      O p e n - P l2  |  O p e n - P l1   d ia lo g u e       w in d o w      S ty le s . 

                                                

 
1 0   E v e n  th o u g h  th e  S u b je c t is  n o t e x p r e s s e d , th e  m a in  fin ite  v e r b  in  th e  s e n te n c e  e x h ib its  a g r e e m e n t w ith  it 

in  g e n d e r  a n d  n u m b e r . T h is  c a s e  o f a  s e n te n c e  w ith  a n  u n e x p r e s s e d  S u b je c t n e e d s  to  b e  d is tin g u is h e d  
fr o m  th e  c a s e  o f a  s e n te n c e  w ith  n o  S u b je c t a t a ll. An  e x a m p le  o f th e  la tte r  w o u ld  b e  th e  fo llo w in g  u s e  o f 
r e fle x iv e  p a s s iv e , w h e r e  th e  G o a l a c c o m p a n y in g  a  n o n - tr a n s itiv e  v e r b  is  r e a liz e d  b y  a  p r e p o s itio n a l 
p h r a s e  a n d  th e r e fo r e  c a n n o t b e c o m e  th e  S u b je c t in  p a s s iv e  v o ic e , s in c e  o n ly  th e  G o a ls  o f tr a n s itiv e  v e r b s  
( r e a lis e d  in  a c c u s a tiv e  in  a c tiv e  v o ic e )  c a n  ta k e  th e  S u b je c t fu n c tio n  in  p a s s iv e  v o ic e . 

C z : K lik n e    s e     n a   tla $ ítk o  O K  
      C lic k s     r e fl  o n  b u tto n     O K  
      O n e  c lic k s  o n  th e  O K  b u tto n . / T h e  O k  b u tto n  is  c lic k e d  o n . 

I n  th is  c a s e , in  a  c la u s e  w ith  n o  S u b je c t, th e  F in ite  e le m e n t ta k e s  th e  th ir d  p e r s o n  s in g u la r  fo r m  in  C z e c h  
( H a n a  S k o u m a lo v á , p .c .) .   

J o h n  B a te m a n  ( p .c .)  h a s  s u g g e s te d  a n  a lte r n a tiv e  a p p r o a c h , s ta r tin g  fr o m  th e  v ie w  th a t th e  g e n d e r  a n d  
n u m b e r  o f th e  F in ite  e le m e n t in  a  c la u s e  w ith  a  d r o p p e d  S u b je c t d o e s  n o t a g r e e  w ith  a n y  n o n - e x is te n t 
S u b je c t, b u t in s te a d  s e r v e s  e x a c tly  th e  s a m e  fu n c tio n  a s  s u c h  m a r k e r s  in  s w itc h - r e fe r e n c e  la n g u a g e s ; i.e .,  
it in d ic a te s  w h e th e r  o r  n o t th e  S u b je c t h a s  c h a n g e d  o r  n o t. H o w e v e r , th e  d r o p p e d  S u b je c t c a n  c o r r e s p o n d  
a ls o  to  e n titie s  fr o m  th e  p r e c e d in g  c la u s e ( s )  th a t w e r e  n o t S u b je c ts  b e fo r e , b u t w h ic h  a r e  ju s t 
p r o n o m in a liz e a b le .  T h is  a d d s  a n  in te r e s tin g  e x tr a  tw is t to  th e  s w itc h - r e fe r e n c e  c a s e s . U n fo r tu n a te ly , w e  
h a v e  to  d e fe r  th e  in v e s tig a tio n  o f th is  a lte r n a tiv e  v ie w  to  th e  fu r tu r e . 
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( d )  R u : 
���

 o �����	��
��
  | � �
 o ����	��
��  ������������������
  �������               Sty le s .  

      O p e n - P l2   | O p e n - P l1   d ia lo g u e        w in d o w  -Ac c  S ty le s . 

( 4 6 )  In d ic a t iv e :  In t e r r o g a t iv e  m o o d  

( a )  E n : D o  y o u  o p e n  th e  Sty le s  d ia lo g  b o x ?  

( b )  C z : O te v � e te         d ia lo g o v é  o k n o                    Sty le s ?  
      S a v e - P l2        d ia lo g u e     w in d o w -Ac c       S ty le s ?  

( c )  B g : O ��������� �
     ���  ���������������!���  "��	��#��$�	
�%   Sty le s ?  
      O p e n - P l2            d ia lo g u e        w in d o w      S ty le s .  

( d )  R u : 
���

  o ����	��
��
      ������������������
  �������                 Sty le s ?  
      Y o u  o p e n - P l2         d ia lo g u e       w in d o w -Ac c     S ty le s ?  

H o w e v e r , th e  a p p a r e n t p a r a lle l b e tw e e n  im p e r a tiv e  a n d  in d ic a tiv e  m o o d  a s  fa r  a s  S u b je c t 
im p lic itn e s s  g o e s  d o e s  n o t s tr e tc h  v e r y  fa r , a s  it a p p lie s  o n ly  to  in te r a c ta n ts : w h ile  in  a n  
o r d in a r y  im p e r a tiv e  s e n te n c e , th e  S u b je c t is  o n e  o f th e  in te r a c ta n ts , ty p ic a lly  th e  h e a r e r , in  a n  
in d ic a tiv e  s e n te n c e , th e  S u b je c t is  a s  c o m m o n ly  a n  in te r a c ta n t a s  a  n o n - in te r a c ta n t, a n d  s till 
it c a n  b e  d r o p p e d . F o r  e x a m p le , c o n s id e r  th e  s e n te n c e  in  ( 4 7 )  b e lo w  a s  a  c o n tin u a tio n  a fte r  
( 4 5 )  a b o v e : 

( 4 7 )  In d ic a t iv e :  D e c la r a t iv e  m o o d  ( c o n t. a fte r  ( 4 5 ) )  

( a )  E n : I t a p p e a r s  in  th e  m id d le  o f th e  s c r e e n . 

( b )  C z : O b je v í    s e    u p r o s t � e d        o b r a z o v k y . 
      Ap p e a r s  r e fl  m id d le - P r e p    s c r e e n - G e n . 

( c )  B g : &'���(�)�(���   *�
  �   %�
����+��    ���  ,����-�.���  
      Ap p e a r s   r e fl  in  m id d le   o f  s c r e e n . 

( d )  R u : O ���  ".���/�����*��       �   %�
!���0�	
   ,����-�.���   
       I t      a p p e a r s - r e fl  v   m id d le   s c r e e n - G e n . 

T h e  c o n d itio n s  fo r  d r o p p in g  a  S u b je c t a p p e a r  to  b e  v e r y  s im ila r  to  th e  c o n d itio n s  fo r  
S u b je c t- r e a liz a tio n  b y  a  w e a k  ( r e d u c e d  o r  u n s tr e s s e d )  fo r m  o f p r o n o u n  ( in  n o n - p r o - d r o p  
la n g u a g e s  lik e  E n g lis h ) . T h a t is : 

• T h e  e n tity  r e fe r r e d  to  b y  th e  S u b je c t h a s  to  b e  s a lie n t in  th e  c o n te x t, e ith e r  in  th e  
( im m e d ia te ly )  p r e c e d in g  te x t o r  in  th e  s itu a tio n  s h a r e d  b e tw e e n  th e  s p e a k e r  a n d  
th e  h e a r e r . 

• T h e  e n tity  r e fe r r e d  to  b y  th e  S u b je c t m u s t b e  p r e s e n te d  a s  G iv e n  ( c o n te x tu a lly  
b o u n d , s e e  th e  S e c tio n  3 .5  fo r  a  d e ta ile d  d is c u s s io n  o f th e s e  n o tio n s )  a s  fa r  a s  
in fo r m a tio n  s tr u c tu r e  is  c o n c e r n e d , a n d  it m u s t b e  n o n - c o n tr a s te d  w ith  a n o th e r  
e n tity . 

D r o p p in g  o f a  S u b je c t r e fe r r in g  to  a  c o n te x tu a lly  s a lie n t e n tity  in  C z e c h  a n d  B u lg a r ia n  
h a s  b e e n  illu s tr a te d  in  th e  e x a m p le s  ( 4 5 )  a n d  ( 4 7 )  a b o v e . I n  ( 4 5 ) , th e  S u b je c t r e fe r s  to  a n  
in te r a c ta n t. T h e  in te r a c ta n ts  in  a n  e x c h a n g e  ( in  p a r tic u la r  in  a n  in s tr u c tio n a l te x t)  c a n  a lw a y s  
b e  c o n s id e r e d  s u ffic ie n tly  s a lie n t. T h e r e fo r e , th e  S u b je c t r e fe r r in g  to  a n  in te r a c ta n t c a n  
a lw a y s  b e  d r o p p e d , u n le s s  it is  p r e s e n te d  a s  N e w  o r  c o n tr a s te d  w ith  a n o th e r  e n tity . Alth o u g h  
it w o u ld  b e  in  g e n e r a l p o s s ib le  in  th e  in s tr u c tio n a l te x ts  to  e n c o u n te r  c o n tr a s t b e tw e e n  a n  
in te r a c ta n t a n d  a n o th e r  e n tity  ( a s  illu s tr a te d  in  ( 4 8 )  a n d  ( 4 9 )  b e lo w ; b o ld  d e p ic ts  th e  
S u b je c ts ) , s u c h  c a s e s  d o  n o t o c c u r  in  th e  in s tr u c tio n a l te x ts  w e  a r e  g e n e r a tin g  in  Ag ile . 
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( 4 8 )  C z :  
Sy s té m  z o b r a z í  o b r y s  o k n a .              V y             p a k  m u s íte      u r

�
it     je h o  p o lo h u . 

S y s te m  d is p la y s  fr a m e  w in d o w - G e n . Y o u - n o m  th e n  m u s t- P l2  s p e c ify  its   lo c a tio n -Ac c  
T h e  s y s te m  d is p la y s  a  w in d o w  c o n to u r . Y o u  th e n  h a v e  to  s p e c ify  its  lo c a tio n . 

( 4 9 )  C z :  
S ty l           m u s íte        d e fin o v a t v y . 
S ty le -Ac c   m u s t- P l2   d e fin e       y o u - N o m . 
T h e  s ty le  m u s t b e  d e fin e d  b y  y o u . / Y o u  m u s t d e fin e  th e  s ty le  y o u r s e lf. 

I n  ( 4 8 ) , th e  in te r a c ta n t- S u b je c t " v y "  ( y o u )  a s  G iv e n  ( c o n te x tu a lly  b o u n d )  a s  fa r  a s  
in fo r m a tio n  s tr u c tu r e  is  c o n c e r n e d , b u t it is  c o n tr a s te d  w ith  th e  n o n - in te r a c ta n t S u b je c t o f 
th e  p r e c e d in g  s e n te n c e , n a m e ly  " s y s té m "  ( s y s te m ) . I n  ( 4 9 ) , o n  th e  o th e r  h a n d , th e  
in te r a c ta n t- S u b je c t is  p r e s e n te d  a s  N e w  a s  fa r  a s  in fo r m a tio n  s tr u c tu r e  is  c o n c e r n e d . Ag a in , 
th e r e  is  a n  e le m e n t o  c o n tr a s t in v o lv e d . H o w e v e r , in  th e  Ag ile  ta r g e t te x ts , in te r a c ta n ts  a r e  
n e v e r  p r e s e n te d  a s  n e w  a n d /o r  c o n tr a s te d , a n d  th e r e fo r e  S u b je c ts  r e fe r r in g  to  in te r a c ta n ts  
a lw a y s  e n d  u p  b e in g  d r o p p e d . 

I n  B u lg a r ia n , th e  s itu a tio n  is  s im ila r , a s  illu s tr a te d  in  th e  fo llo w in g  p a r a lle l e x a m p le s . 

( 5 0 )  B g :  �������	��
�����
 
�������������������

 
����
��������

  �   ! �"�����#�"�%$&� .  
S y s te m         d is p la y s        fr a m e        o f   w in d o w - d e t 
T h e  s y s te m  d is p la y s  th e  w in d o w  c o n to u r . ')(+*

 
�,�-�+�&���

    . �  
������/0���1�

  ��2����%�&�1�  

3�4���	�

. 
Y o u  m u s t- P l2       s p e c ify      its              lo c a tio n -Ac c  
Y o u  h a v e  to  s p e c ify  its  lo c a tio n . 

( 5 1 )  B g : 5 ���
 
�,�-�+�&���

 . �  . ��6��  �#�����1�  ���1��7&� .  
y o u   m u s t          d e fin e - P l2      s ty le - d e t   
Y o u  m u s t d e fin e  th e  s ty le  y o u r s e lf.  

( 5 2 )  B g : �8�	��7�9:�
    
�-�-�+�&���

    . �  
���

     . ��6��  �#���  
�&�

     
5 ���

. 
s ty le - d e t     m u s t- P l2        r e fl  d e fin e         b y       y o u -Ac c . 
T h e  s ty le  m u s t b e  d e fin e d  b y  y o u . 

( 5 3 )  
�8�	��7�9:�

    
�-�-�+�&���

     . �  
���

      . ��6��  �#���   
�&�

 
5 ���

. 
s ty le - d e t       m u s t- P l2        r e fl    d e fin e - r e fl. b y   y o u -Ac c  
T h e  s ty le  m u s t b e  d e fin e d  b y  y o u .   

 

U n lik e  in te r a c ta n ts  w h o  c a n  b e  c o n s id e r e d  a lw a y s  s a lie n t, n o n - in te r a c ta n ts  b e c o m e  s a lie n t 
in  a  c o n te x t. I n  g e n e r a l, n o n - in te r a c ta n ts  c a n  e ith e r  b e c o m e  s a lie n t s itu a tio n a lly  o r  th e y  c a n  
b e  m a d e  s a lie n t te x tu a lly . E v e n  th o u g h  th e  w r ite r  o f a n  in s tr u c tio n a l te x t c a n  p r e s u m e  th a t 
th e  r e a d e r  c a n  s e e  p a r tic u la r  s c r e e n - c o n fig u r a tio n s  o r  o b je c ts  o n  th e  s c r e e n , th e  s itu a tio n a l 
c o n te x t is  s h a r e d  b y  th e  w r ite r  a n d  th e  r e a d e r , a n d  th e r e fo r e , th e  s itu a tio n a lly  a v a ila b le  
e n titie s  c a n n o t b e  c o n s id e r e d  s u ffic ie n tly  s a lie n t w ith o u t e x p lic itly  in tr o d u c in g  th e m  in to  th e  
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te x tu a l c o n te x t. T h e r e fo r e , s itu a tio n a l s a lie n c e  is  n o t e n o u g h  to  a llo w  fo r  S u b je c t d r o p p in g  
in  a n  in s tr u c tio n a l te x t,1 1  a s  th e  n e x t e x a m p le  illu s tr a te s : 

( 5 4 )  C z :  
Stis k n

�
te   Ctrl-O   p r o  o te v � e n í  d o k u m e n tu .       V y b e r te  s o u b o r     a      k le p n

�
te  n a  O K .  

P r e s s         Ctrl-O   fo r   o p e n in g   d o c u m e n t- G e n . C h o o s e   file -Ac c  a n d  c lic k        o n  O K . 
P r e s s  Ctrl-O  to  o p e n  a  d o c u m e n t C h o o s e  a  file  a n d  c lic k  O K . 
 
?  Z m iz í.  
   D is a p p e a r s - S g 3  
   I t d is a p p e a r s . 

( 5 5 )  B g : ��������	�
�����
 Ctrl-O  � �  � ���������
��  
��  ��������� ��
���� .  

P r e s s - P l2    Ctrl-O  fo r  o p e n in g    o f d o c u m e n t- d e t  � �! �"�#����  $ �&%�'  
�
     


�������	�
�����
 O K . 

C h o o s e      file     a n d   c lic k              O K . 
P r e s s  Ctrl-O  to  o p e n  a  d o c u m e n t C h o o s e  a  file  a n d  c lic k  O K . 
 
?  
� �!( � � �� . 

   D is a p p e a r s - S g 3  
   I t d is a p p e a r s . 

 

I n  b o th  C z e c h  a n d  B u lg a r ia n , it is  im p o s s ib le  to  d r o p  th e  S u b je c t o f th e  la s t s e n te n c e  o n  th e  
b a s is  o f s itu a tio n a l s a lie n c e  o f th e  d ia lo g u e  w in d o w . D u e  to  th e  in s u ffic ie n c y  o f s itu a tio n a l 
s a lie n c e  fo r  S u b je c t d r o p p in g  in  w r itte n  in s tr u c tio n s , o n ly  te x tu a l s a lie n c e  is  c o n s id e r e d  in  
th e  te x ts  g e n e r a te d  in  Ag ile .  

T e x tu a l s a lie n c e  is  u s u a lly  th o u g h t o f a s  b e in g  a  m a tte r  o f d e g r e e  ( s e e  fo r  e x a m p le  
( H a ji ) o v á  1 9 9 3 ) , ( S tr u b e  1 9 9 9 ) ) . R o u g h ly  s p e a k in g , e n titie s  r e fe r r e d  to  m o r e  r e c e n tly  in  th e  
te x t a r e  c o n s id e r e d  m o r e  s a lie n t, w h ile  th e  s a lie n c e  o f e n titie s  r e fe r r e d  to  e a r lie r  o n  fa d e s  
a w a y  a s  th e  te x t p r o g r e s s e s .  

H a ji ) o v á  ( 1 9 9 3 )  a ls o  p r o p o s e d  to  ta k e  in fo r m a tio n  s tr u c tu r e  a n d  th e  fo r m s  o f r e fe r r in g  
e x p r e s s io n s  in to  a c c o u n t w h e n  d e te r m in in g  th e  d e g r e e  o f s a lie n c e  o f a n  e n tity  o n c e  it is  
e x p lic itly  in tr o d u c e d  in to  th e  c o n te x t, o r  w h e n  it is  s u b s e q u e n tly  c o - r e fe r r e d . I n  a d d itio n , 
w h e n  a  te x t is  c o n s id e r e d  to  c o n s is t o f h ie r a r c h ic a lly  r e la te d  s e g m e n ts , a n d  th e  s e g m e n ts  a r e  
c o n s id e r e d  to  c o n s titu te  " fo c u s  s p a c e s "  ( G r o s z  a n d  S id n e r  1 9 8 6 ) , th e  s a lie n c e  o f e n titie s  
r e fe r r e d  to  in  a n  e m b e d d e d  s e g m e n t m a y  d r o p  s ig n ific a n tly  w h e n  s u c h  a n  e m b e d d e d  s e g m e n t 
is  " c lo s e d  o ff" , w h ile  w h e n  a  s e g m e n t is  " r e tu r n e d  to " , th e  s a lie n c e  o f th e  e n titie s  r e fe r r e d  to  
in  it m a y  r a is e  a g a in  ( r e c o v e r ) .  

H o w e v e r , S u b je c t d r o p p in g  is  a  r a th e r  lo c a l p h e n o m e n o n 1 2 . I t s e e m s  im p o s s ib le  to  d r o p  a  
n o n - in te r a c ta n t S u b je c t u n le s s  it w a s  e x p lic itly  r e fe r r e d  to  in  a n  im m e d ia te ly  p r e c e d in g  

                                                

 
1 1   T h e  in s u ffic ie n c y  o f s itu a tio n a l s a lie n c e  fo r  S u b je c t d r o p p in g  in  w r itte n  in s tr u c tio n s  c o n s titu te s  a n  

im p o r ta n t d iffe r e n c e  b e tw e e n  w r itte n  a n d  s p o k e n  in s tr u c tio n s ; in  th e  la tte r , th e  s p e a k e r  a n d  th e  h e a r e r  
s h a r e  th e  s a m e  s itu a tio n a l c o n te x t, a n d  th e r e fo r e , s itu a tio n a l s a lie n c e  m a y  s u ffic e  to  a llo w  fo r  S u b je c t 
d r o p p in g . 
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s e n te n c e .1 3  T h e  fo llo w in g  e x a m p le s  illu s tr a te  th is : ( 5 6 )  p r o v id e s  th e  fir s t s e n te n c e , a n d  ( a ) , 
( 5 7 ) ( a )  a n d  ( 5 7 ) ( b )  a r e  a lte r n a tiv e  c o n tin u a tio n s . 

( 5 6 )  C z : Za d e jte  n á z e v  s o u b o r u .  
       S p e c ify  n a m e   file - G e n     
       S p e c ify  th e  n a m e  o f th e  file .  

( 5 7 )  C z : 

( a )  O b je v í   s e      v   h o r n í liš t
�
   o k n a                  e d ito r u .  

Ap p e a r s  r e fl  in  to p     le d g e   w in d o w - G e n    e d ito r - G e n  
I t a p p e a r s  in  th e  title  b a r  o f th e  e d ito r  w in d o w . 

( a )  ?  S tis k n
�
te  En te r. O b je v í   s e      v   h o r n í liš t

�
   o k n a                e d ito r u .  

   P r e s s        E n te r . Ap p e a r s  r e fl  in  to p     le d g e   w in d o w - G e n   e d ito r - G e n  
   P r e s s  En te r. I t a p p e a r s  in  th e  title  b a r  o f th e  e d ito r  w in d o w . 

( b )  S tis k n
�
te  En te r. N á z e v  s e    o b je v í   v   h o r n í liš t

�
   o k n a                e d ito r u .  

P r e s s        E n te r . N a m e   r e fl a p p e a r s  in  to p     le d g e   w in d o w - G e n   e d ito r - G e n  
P r e s s  En te r. T h e  n a m e   a p p e a r s  in  th e  title  b a r  o f th e  e d ito r  w in d o w . 

W h ile  ( 5 6 ) + ( a )  is  fin e , ( 5 6 ) + ( 5 7 ) ( a )  d o e s  n o t a p p e a r  v e r y  fe lic ito u s . Alth o u g h  it is  s till 
p o s s ib le  to  fig u r e  o u t th e  r e fe r e n t o f th e  d r o p p e d  S u b je c t in  th e  la s t s e n te n c e  o n  le x ic o -
s e m a n tic  g r o u n d s , o u r  ju d g e m e n t is  th a t S u b je c t d r o p p in g  is  im p r o p e r  in  th is  c a s e . 
( 5 6 ) + ( 5 7 ) ( b ) , o n  th e  o th e r  h a n d , is  a  c o m p le te ly  flu e n t a n d  n a tu r a l p ie c e  o f c o n tin u o u s  te x t. 

I n  B u lg a r ia n , th e  S u b je c t c a n n o t b e  d r o p p e d  in  a n y  o f c o n tin u a tio n s . E ith e r  a  p e r s o n a l 
p r o n o u n  o r  a  n o m in a l g r o u p  h a s  to b e  u s e d , a s  illu s tr a te d  b e o w : 

( 5 8 )  B g : �����������
	  ���	      ���  �������� .  
         S p e c ify   n a m e    o f  file - d e t    
         S p e c ify  th e  n a m e  o f th e  file .  

( 5 9 )  B g :  

( a )  ���  ��	  �������������     �  ���� !����������    "#	�      ���  �!"#�$��%"#	&�� .  
 it    a p p e a r s  r e fl  in  to p             le d g e   o f  w in d o w - d e t 
 I t a p p e a r s  in  th e  title  b a r  o f th e  w in d o w . 

( b )  '(���)������	��)	  En te r. ���  ��	  �������������          �   ���� !�*��������  "#	��      ���  �!"#�$��%"#	�&�� . 
P r e s s              E n te r .   it       a p p e a r s  r e fl  in  to p              le d g e   o f  w in d o w - d e t 
P r e s s  E n te r . I t a p p e a r s  in  th e  title  b a r  o f th e  w in d o w . 

( c )  '(���)�����	��)	  En te r. +-,/.0-�   ��	    �����1�!�1�!�   �   ���� !�*��������  "#	��      ���  �!"#�$��%"#	�&�� .  
P r e s s          E n te r .  N a m e - d e f  r e fl a p p e a r s   in  to p              le d g e   o f  w in d o w - d e t 
P r e s s  E n te r . T h e  n a m e   a p p e a r s  in  th e  title  b a r  o f th e  w in d o w . 

T h e s e  e x a m p le s  illu s tr a te  th a t S u b je c t d r o p p in g  is  m o r e  r e s tr ic te d  in  B u lg a r ia n  th a n  in  
C z e c h . T h e  g e n e r a liz a tio n  s e e m s  to  b e  th a t B u lg a r ia n  a llo w s  S u b je c t d r o p p in g  o n ly  w h e n  
r e fe r s  to  a n  e n tity  w h ic h  w a s  r e fe r r e d  to  b y  th e  S u b je c t o f th e  im m e d ia te ly  p r e c e d in g  c la u s e . 

                                                                                                                                               

 
1 2   W e  a r e  h e r e b y  le a v in g  a s id e  th e  c a s e s  o f " p e r m a n e n tly  s a lie n t e n titie s "  in  a  te x t, e n titie s  w h ic h  w o u ld  

c o n s titu te  a  d is c o u r s e  to p ic , a n d  w o u ld  th e r e fo r e  a llo w  S u b je c t d r o p p in g  a t a n y  p o in t in  th e  te x t. 
1 3   T h is  is  a n o th e r  p a r a lle s  w ith  th e  s o - c a lle d  s w itc h - la n g u a g e s  ( J o h n  B a te m a n , p .c .)  
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T h e  o b s e r v a tio n s  m a d e  o n  th e s e  k in d  o f te x tu a l c o n tin u a tio n s  p r o m p t to  ta k e  th e  
Ce n te r in g  T h e o r y  in to  c o n s id e r a tio n  ( G r o s z  e t a l. 1 9 9 5 ) . C e n te r in g  T h e o r y  r e la te s  fo c u s  o f 
a tte n tio n , c h o ic e  o f r e fe r r in g  e x p r e s s io n s  a n d  th e  c o h e r e n c e  o f u tte r a n c e s  w ith in  a  d is c o u r s e  
s e g m e n t. I n  C e n te r in g  T h e o r y , a n  u tte r a n c e  h a s  its  b a c k w a r d - lo o k in g  c e n te r  ( o f a tte n tio n ) , 
C b , w h ic h  lin k s  it to  th e  p r e c e d in g  u tte r a n c e , a n d  a  p a r tia lly  o r d e r e d  lis t o f fo r w a r d - lo o k in g  
c e n te r s , C f. T h e  o r d e r in g  o f th e  C f lis t r e fle c ts  th e  r e la tiv e  p r o m in e n c e  o f th e  e le m e n ts  in  a n  
u tte r a n c e . F o r  E n g lis h , it w a s  a r g u e d  to  d e p e n d  o n  g r a m m a tic a l r o le s , w ith  
S U B J E C T > O B J E C T > O T H E R  ( h a v in g  in  m in d , h o w e v e r , th a t o th e r  fa c to r s  a r e  a ls o  im p o r ta n t, 
s u c h  a s  w o r d  o r d e r , c la u s a l s u b o r d in a tio n , a n d  le x ic a l s e m a n tic s ) . T h e  r a n k in g  o f th e  
fo r w a r d - lo o k in g  c e n te r s  a ffe c ts  th e  c h o ic e  o f th e  b a c k w a r d - lo o k in g  c e n te r  o f th e  s u b s e q u e n t 
u tte r a n c e . C e n te r in g  th e o r y  e x p r e s s e s  c o n s tr a in ts  o n  th e  r e a liz a tio n  o f c e n te r s  b y  lin g u is tic  
e x p r e s s io n s  a n d  o n  th e  tr a n s itio n s  fr o m  o n e  b a c k w a r d - lo o k in g  c e n te r  to  a n o th e r  a c r o s s  
u tte r a n c e s  w ith in  a  d is c o u r s e  s e g m e n t. T h e  c o n n e c tio n  b e tw e e n  th e  C b  o f u tte r a n c e  U n + 1  a n d  
th e  C f lis t o f u tte r a n c e  U n  m a y  b e  o f s e v e r a l ty p e s : 

1 . C E N T E R  C O N T IN U AT IO N : C b ( U n + 1 )  = C b ( U n ) , a n d  th is  e n tity  is  th e  m o s t h ig h ly  r a n k e d  e le m e n t 
o f  C f( U n + 1 ) . I n  th is  c a s e , C b ( U n + 1 )  is  th e  m o s t lik e ly  c a n d id a te  f o r  C b ( U n + 2 ) ; it c o n tin u e s  to  b e  
C b  in  U n + 1 , a n d  c o n tin u e s  to  b e  lik e ly  to  b e  C b  in  U n + 2 . 

2 . C E N T E R  R E T AIN IN G : C b ( U n + 1 )  = C b ( U n ) , b u t th is  e n tity  is  n o t th e  m o s t h ig h ly  r a n k e d  e le m e n t 
o f  C f( U n + 1 ) . I n  th is  c a s e , C b ( U n + 1 )  is  n o t th e  m o s t lik e ly  c a n d id a te  f o r  C b ( U n + 2 ) ; a lth o u g h  it is  
r e ta in e d  a s  C b  in  U n + 1 , it is  n o t lik e ly  to  b e  C b  in  U n + 2 . 

3 . C E N T E R  S H IF T IN G : C b ( U n + 1 )  ≠ C b ( U n ) .  

T h e  c o h e r e n c e  o f a  d is c o u r s e  s e g m e n t is  a ffe c te d  b y  th e  k in d s  o f c e n te r in g  tr a n s itio n s  
e n g e n d e r e d  b y  a  s p e a k e r 's  c h o ic e s  o f lin g u is tic  r e a liz a tio n s  in  th e  u tte r a n c e s  c o n s titu tin g  th a t 
s e g m e n t. S e q u e n c e s  o f c o n tin u a tio n  a r e  p r e fe r r e d  o v e r  s e q u e n c e s  o f r e ta in in g ; a n d  
s e q u e n c e s  o f r e ta in in g  a r e  p r e fe r r e d  o v e r  s e q u e n c e s  o f s h iftin g . 

O u r  s p e c u la tiv e  g e n e r a liz a tio n  c o n c e r n in g  S u b je c t d r o p p in g  is  a s  fo llo w s : 

S u b je c t d r o p p in g  is  lic e n s e d  in  U n + 1   if a n d  o n ly  if th e  S u b je c t o f U n + 1  is  a  Cb   
a n d  th e  tr a n s itio n  fr o m  U n  to  U n + 1  is  a  c e n te r  c o n tin u a tio n . 

H o w e v e r , th e r e  h a s  n o t b e e n  a n y  r e s e a r c h  th a t w o u ld  in v e s tig a te  th e  a p p lic a b ility  a n d /o r  
a d a p ta b ility  o f C e n te r in g  T h e o r y  to  C z e c h  o r  a n y  o th e r  S la v o n ic  la n g u a g e  s o  fa r , a n d  
c a r r y in g  o u t s u c h  a  m o r e  g e n e r a l r e s e a r c h  o u r s e lv e s  h a s  tu r n e d  o u t to  b e  b e y o n d  o u r  
c a p a c ity  w ith in  th e  Ag ile  p r o je c t. B e s id e s , s u c h  m o r e  g e n e r a l in v e s tig a tio n  a ls o  d id  n o t 
a p p e a r  n e c e s s a r y  in  o r d e r  to  d e s c r ib e  th e  c a s e s  o f S u b je c t d r o p p in g  o c c u r r in g  in  th e  te x ts  w e  
a r e  g e n e r a tin g . T h e r e fo r e , w e  c a n n o t o ffe r  m o r e  th a n  th e  a b o v e  s p e c u la tio n  a t th is  m o m e n t. 
H o w e v e r , th is  is  a n  in te r e s tin g  to p ic  w h ic h  w e  w o u ld  lik e  to  p u r s u e  in  th e  fu tu r e . 

B e fo r e  w e  p r o c e e d  to  p r e s e n t th e  fo r m a l d e s c r ip tio n  o f S u b je c t d r o p p in g  fo r  th e  s a k e  o f 
th e  Ag ile  F in a l P r o to ty p e , le t u s  n o w  b r ie fly  s u m m a r iz e  th e  o b s e r v a tio n s  p r e s e n te d  s o  fa r : 

• In t e r a c t a n t s  a r e  a lw a y s  s a lie n t. I n  o u r  te x ts , in te r a c ta n t a r e  a lw a y s  p r e s e n te d  a s  
G iv e n  ( c o n te x tu a lly  b o u n d )  a n d  a r e  a ls o  n e v e r  c o n tr a s te d  w ith  a n o th e r  e n tity . A 
S u b je c t r e a liz in g  a n  in te r a c ta n t c a n  th e r e fo r e  b e  a lw a y s  d r o p p e d .  

• N o n - in t e r a c t a n t s  c a n  h a v e  v a r y in g  d e g r e e  o f s a lie n c e  a s  te x t p r o g r e s s e s . F r o m  
th e  p o in t o f v ie w  o f S u b je c t- d r o p p in g , th e  s a lie n c e  o f a  n o n - in te r a c ta n t e n tity  
d e c r e a s e s  v e r y  q u ic k ly . T h e r e fo r e , a  S u b je c t r e fe r r in g  to  s u c h  a n  e n tity  c a n  o n ly  
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b e  d r o p p e d  in  th e  im m e d ia te ly  s u c c e e d in g  s e n te n c e , a n d  o n ly  if it is  p r e s e n te d  a s  
G iv e n  a n d  n o t c o n tr a s te d  w ith  a n o th e r  e n tity . 

I n  th e  n e x t s e c tio n , w e  p r e s e n t a  fo r m a liz a tio n  w h ic h  r e fle c ts  th e s e  c o n c lu s io n s . 

3.4 .2  F o r m a l s p e c ific a t io n s  

T h e r e  a r e  tw o  p o s s ib le  a lte r n a tiv e  v ie w s  o f w h a t S u b je c t d r o p p in g  m e a n s  fo r  th e  
g r a m m a tic a l s tr u c tu r e  o f a  s e n te n c e : 

• E v e r y  s e n te n c e  is  c o n s id e r e d  to  h a v e  a n  e x p lic it S u b je c t c o n s titu e n t. I n  c a s e  o f 
S u b je c t d r o p p in g , th is  c o n s titu e n t e ith e r  d o e s  n o t h a v e  a n y  s u r fa c e  r e a lis a tio n  o r  
is  r e a lis e d  b y  a n  e m p ty  s tr in g . B e c a u s e  o f th e  p r e s e n c e  o f a  S u b je c t c o n s titu e n t in  
th e  g r a m m a tic a l s tr u c tu r e , b u t th e  a b s e n c e  o f a  s u r fa c e  r e a lis a tio n  fo r , S u b je c t 
d r o p p in g  is  th u s  c o n c e iv e d  o f a s  a  c a s e  o f s u r fa c e  d e le t io n  u n d e r  th is  v ie w . 

• T h e  a s s u m p tio n  th a t e v e r y  in d ic a tiv e  s e n te n c e  h a s  a n  e x p lic it S u b je c t c o n s titu e n t 
c a n  b e  g iv e n  u p . I n  c a s e  o f S u b je c t d r o p p in g , th e  s e n te n c e  is  c o n c e iv e d  o f a s  
h a v in g  a n  im p lic it  s u b j e c t . As  a  r e s u lt, th e r e  is  n o  S u b je c t c o n s titu e n t in s e r te d  
in to  in to  th e  g r a m m a tic a l s tr u c tu r e . S u b je c t d r o p p in g  in  in d ic a tiv e  m o o d  is  th u s  
h a n d le d  in  th e  s a m e  fa s h io n  a s  th e  ( ty p ic a lly )  im p lic it s u b je c t in  im p e r a tiv e  m o o d . 

B o th  v ie w s  a r e  s u b je c t o f o n g o in g  lin g u is tic  d e b a te . W h ic h  o f th e  tw o  v ie w s  o n e  a d o p ts  
d e p e n d s  o n  w h e th e r  o n e 's  g r a m m a r  th e o r y  a llo w s  fo r  e m p ty  c o n s titu e n ts  o f a n y  k in d  o r  n o t.. 
T h e  im p lic it s u b je c t v ie w  w o u ld  b e  c o n s is te n t w ith  a  th e o r y  lik e  S te e d m a n 's  C o m b in a to r y  
C a te g o r ia l G r a m m a r  ( S te e d m a n  1 9 9 6 ) , w h e r e  n o  tr a c e s  o r  o th e r  e m p ty  c a te g o r ie s  a r e  
a s s u m e d . Alth o u g h  w e  a r e  n o t a w a r e  o f a n y  tr e a tm e n t o f s u b je c t d r o p p in g  in  S F G , it s e e m s  
to  u s  th a t th e  im p lic it s u b je c t v ie w  w o u ld  a ls o  b e  c o n s is te n t w ith  S F G . 

T h e  s u r fa c e  d e le tio n  v ie w  is , fo r  e x a m p le , a d o p te d  in  th e  F u n c tio n a l G e n e r a tiv e  
D e s c r ip tio n  ( F G D , S g a ll e t a l. 1 9 8 6 , H a ji

�
o v á  e t a l. 1 9 9 9 ) . H o w e v e r , F G D  is  a  m u lti- le v e l 

a p p r o a c h ; a  n o d e  c o r r e s p o n d in g  to  th e  S u b je c t is  p r e s e n t in  th e  u n d e r ly in g  te c to g r a m m a tic a l 
r e p r e s e n ta tio n  ( d e e p  s tr u c tu r e ) , b u t n o t n e c e s s a r ily  in  a n y  o f th e  r e p r e s e n ta tio n s  a t th e  le v e ls  
a b o v e  te c to g r a m m a tic s , to w a r d s  th e  s u r fa c e  r e a liz a tio n . 

F o r  th e  s a k e  o f a  c o m p a r is o n , w e  p r e s e n t h e r e  a  fo r m a liz a tio n  o f b o th  v ie w s . I n  th e  
im p le m e n ta tio n  w e  h a v e  d e v e lo p e d  s o  fa r  a n d  w e  d e s c r ib e  in  S e c tio n  3 .4 .3 , w e  c u r r e n tly  
a d o p t th e  s u r fa c e  d e le tio n  v ie w .  

3.4 .2 .1  F o r m a liz a tio n  o f  th e  I m p lic it S u b je c t A p p r o a c h  

I n  th is  a p p r o a c h , w e  it n o t a s s u m e d  th a t e v e r y  in d ic a tiv e  c la u s e  h a s  a n  e x p lic it S u b je c t 
c o n s titu e n t. S u b je c t is  in s e r te d  in  th e  s y s te m  S U B J E C T - IN S E R T E D : 

 
System: SUBJECT-INSERTED �  

  [SUBJECT-INSERTED] (+SUBJECT) 

T h e  in p u t fe a tu r e s  o f th is  s y s te m  c o v e r  th e  c a s e s  w h e r e  a  s u b je c t is  o b lig a to r y , a n d  th e  c a s e s  
w h e r e  s u b je c t is  n o t d r o p p e d . T h e  c a s e s  o f o b lig a to r y  s u b je c t a r e  r e fle c te d  in  th e  S U B J E C T -
IN S E R T IO N  s y s te m : 

 
System: SUBJECT-INSERTION �  [DO-INSERT-SUBJECT] 
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I n  th e  c a s e s  w h e r e  s u b je c t d r o p p in g  is  p o s s ib le , th e  S U B J E C T - D R O P P IN G  s y s te m  b e lo w  
d e c id e s  w h e th e r  th e  s u b je c t c a n  b e  d r o p p e d . T h e  su b j e c t - n o t d r o p  fe a tu r e  c o r r e s p o n d s  to  a n  
o v e r t s u b je c t, th e  su b j e c t - d r o p  fe a tu r e  c o r r e s p o n d s  to  th e  s u b je c t b e in g  im p lic it. I n  th is  
c a s e , n o  S u b je c t is  in s e r te d .  

 
System: SUBJECT-DROPPING 

�
 

[SUBJECT-DROP] 
[SUBJECT-NOTDROP] 

 

T h e  d e c is io n  c h o ic e  b e tw e e n  su b j e c t - d r o p  a n d  su b j e c t - n o t d r o p  is  b a s e d  o n  c r ite r ia  
d is c u s s e d  a b o v e , r e fe r r in g  to  in fo r m a tio n  s tr u c tu r e  ( c o n te x tu a l b o u n d n e s s  o r  
n o n b o u n d n e s s ) , th e  p r e s e n c e  o r  a b s e n c e  o f c o n tr a s t a n d  th e  d e g r e e  o f s a lie n c e . 

 
Chooser: SUBJECT-DROPING-CHOOSER 
    If the entity is contextually nonbound 
      Then choose subject-notdrop 
        Else   
          If the entity is contrasted 
            Then choose subject-notdrop 
            Else 
              If the entity is an interactant  
                Then choose subject-drop  
                Else  
                  If the entity is salient  
                     Then choose subject-drop  
                     Else choose subject-notdrop  
 

I n  th e  su b j e c t - d r o p  c a s e , th e r e  is  n o  S u b je c t c o n s titu e n t in s e r te d  in to  th e  g r a m m a tic a l 
s tr u c tu r e . S u b je c t d r o p p in g  in  in d ic a tiv e  m o o d  is  th u s  h a n d le d  in  th e  s a m e  fa s h io n  a s  th e  
( ty p ic a lly )  im p lic it s u b je c t in  im p e r a tiv e  m o o d . 

3.4 .2 .2  F o r m a liz a tio n  o f  th e  S u r f a c e  D e le tio n  A p p r o a c h  

F o llo w in g  th is  a p p r o a c h , a  S u b je c t is  in s e r te d  in  a n y  c a s e , s o  w e  d o  n o t n e e d  th e  s y s te m  
S U B J E C T - IN S E R T I O N . I ts  in p u t fe a tu r e s  a r e  in c lu d e d  in  th e  in p u t c o n d itio n  o f th e  s y s te m  
S U B J E C T - IN S E R T E D : 

 
System: SUBJECT-INSERTED 

�
 [SUBJECT-INSERTED] 

 

N e x t, it h a s  to  b e  d e c id e d  w h e th e r  th e  s u b je c t c a n  b e  d r o p p e d . T h is  d e c is io n  c o n c e r n s  
o n ly  n o m in a t iv e  S u b je c ts . N o n - n o m in a tiv e  S u b je c ts , e .g . p r o p o s itio n s , c a n n o t b e  d r o p p e d . 
W h e n  th e y  a r e  p r e s e n te d  a s  G iv e n  ( c o n te x tu a lly  b o u n d )  a n d  n o n - c o n tr a s te d , th e y  m a y  b e  
p r o n o m in a liz e d  ( fo r  e x a m p le , a  p r o p o s itio n  c a n  b e  r e fe r r e d  to  b y  th e  p e r s o n a l p r o n o u n  " to "  
o r  a  d e m o s tr a tiv e  p r o n o u n , e .g . " to to "  in  C z e c h , in  th e  s a m e  w a y  a s  in  E n g lis h  p r o p o s itio n s  
c a n  b e  r e fe r r e d  to  a n a p h o r ic a lly  b y  " it"  o r  " th is " ) . T h e r e fo r e , th e  d e c is io n  w h e th e r  o r  n o t to  
d r o p  a  S u b je c t in  th e  S U B J E C T - D R O P P IN G  s y s te m  is  m a d e  fo r  n o m in a tiv e  S u b je c ts  o n ly . 

 
System: SUBJECT-DROPING 

�
  

    [SUBJECT-DROP] (Subject:nominal-group-drop) 
    [SUBJECT- NOTDROP] 

Chooser: SUBJECT-DROPING-CHOOSER 
    If the entity is contextually nonbound 
      Then choose subject-notdrop 
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        Else   
          If the entity is contrasted 
            Then choose subject-notdrop 
            Else 
              If the entity is an interactant  
                Then choose subject-drop  
                Else  
                  If the entity is salient  
                     Then choose subject-drop  
                     Else choose subject-notdrop  
 

Ag a in , th e  su b j e c t - n o t d r o p  fe a tu r e  c o r r e s p o n d s  to  a n  o v e r t s u b je c t, th e  su b j e c t - d r o p  
fe a tu r e  c o r r e s p o n d s  to  th e  s u b je c t b e in g  im p lic it. I n  th is  c a s e , a  p r e s e le c tio n  is  m a d e , w h ic h  
w ill le a d  to  th e  c o r r e s p o n d in g  d e c is io n  a t a  lo w e r  r a n k .  

T h e  lo w e r  r a n k  is  th a t o f a  n o m in a l g r o u p . W e  h a v e  th e  fo llo w in g  tw o  p o s s ib ilitie s : 

• to  in s e r t T h in g  in  a n y  c a s e , a n d  s u b s e q u e n tly  le x ify  it a s  a n  e m p ty  s tr in g  ( th e  
p r e s e le c tio n  u n d e r  th e  fe a tu r e  n o m in a l- g r o u p - d r o p  s e r v e s  th e  p u r p o s e  o f 
m a k in g  th e  r ig h t c h o ic e  a t th e  n e x t lo w e r  r a n k )  
 
System: NOMINAL-GROUP-SIMPLEX 

�
 

 [NOMINAL-GROUP-SIMPLEX] (+THING)  
System: NOMINAL-GROUP-SIMPLEX-DROP 

�
 

 [NOMINAL-GROUP-NOTDROP] 
 [NOMINAL-GROUP-DROP] (Thing:drop-pronoun) 

• n o t to  in s e r t a  T h in g  a t a ll 
 
System: NOMINAL-GROUP-SIMPLEX 

�
 

 [NOMINAL-GROUP-SIMPLEX] (+THING) 
 [NOMINAL-GROUP-DROP]  

 

T h e  d e c is io n  w h e th e r  to  c h o o s e  n o m in a l- g r o u p - d r o p  is  d r iv e n  b y  a  p r e s e le c tio n  fr o m  
th e  h ig h e r  r a n k  ( c la u s e )  in  b o th  c a s e s . I f n o  p r e s e le c tio n  h a s  b e e n  m a d e , th e  d e fa u lt c h o ic e  is  
fo r  th e  o th e r  fe a tu r e , th a t is  fo r  n o m in a l- g r o u p -sim p le x  in  th e  fir s t c a s e , o r  n o m in a l-
g r o u p - n o t d r o p  in  th e  s e c o n d  c a s e .  

 
Chooser: NOMINAL-GROUP-SIMPLEX-CHOOSER 
    If there are preselections 

    Then choose according to the preselections 
    Else choose nominal-group-simplex by default 

Chooser: NOMINAL-GROUP- DROP-CHOOSER 
    If there are preselections 

    Then choose according to the preselections 
    Else choose nominal-group-notdrop by default 
 

I n  th e  fo llo w in g  s e c tio n  w e  d e s c r ib e  th e  im p le m e n ta tio n  w e  h a v e  a d o p te d . 

3 .4 .3  I m p le m e n t a t io n  

3.4 .3.1  I m p le m e n ta tio n  in  th e  C z e c h  G r a m m a r  

W e  d e s c r ib e d  th r e e  p o s s ib le  s o lu tio n s  to  h a n d le  S u b je c t d r o p p in g  in  th e  p r e c e d in g  s e c tio n : 

• I m p lic it s u b je c t a p p r o a c h  



AG IL E  7 6  

 

 

• E x p lic it s u b je c t a p p r o a c h  e ith e r  w ith  a  T h in g  in s e r te d  a n d  r e a liz e d  b y  a n  e m p ty  
s tr in g , o r  w ith  n o  T h in g  in s e r te d  a t a ll 

O n c e  a g a in , w e  a r e  th u s  fa c in g  a  d e c is io n  w h ic h  r e q u ir e s  b a la n c in g  o u t a lte r n a tiv e  s o lu tio n s  
e a c h  o f w h ic h  in tr o d u c e s  s o m e  a d d itio n a l d iffic u ltie s .  

T h e  im p lic it s u b je c t h a s  th e  fo llo w in g  te c h n ic a l c o m p lic a tio n : th e  im p lic it s u b je c t 
a p p r o a c h  r e q u ir e s  e x te n s io n s  in  th e  r e g io n  h a n d lin g  a g r e e m e n t b e tw e e n  S u b je c t a n d  F in ite . 
T h is  r e g io n  c u r r e n tly  r e lie s  o n  a  S u b je c t b e in g  in s e r te d  in  a ll in d ic a tiv e  c la u s e s , a n d  it th e n  
e n s u r e s  th a t th e  v a lu e s  o f th e  r e le v a n t c o n g r u e n c e  fe a tu r e s  p e r ta in in g  to  th e  S u b je c t ( i.e ., 
n u m b e r  a n d  g e n d e r )  a r e  h a n d e d  o v e r  to  th e  F in ite  e le m e n t o f th e  c la u s e . T h e r e fo r e , if n o  
S u b je c t is  in s e r te d , th e  v a lu e s  o f th e s e  fe a tu r e s  if th e  F in ite  e le m e n t c a n n o t b e  d e te r m in e d . 
T h is  is  n o t a n  o b s ta c le  th a t c a n n o t b e  o v e r c o m e , if o n e  d e c id e s  fo r  th e  im p lic it s u b je c t 
a p p r o a c h . H o w e v e r , a t th e  m o m e n t, w e  d o  n o t ( y e t)  h a v e  th e s e  a d d itio n a l im p le m e n ta tio n s . 

O n c e  th e s e  a d d itio n a l im p le m e n ta tio n s  r e g a r d in g  n u m b e r  a n d  g e n d e r  d e te r m in a tio n  o f th e  
F in ite  e le m e n t w o u ld  b e  a v a ila b le , th e y  c o u ld  b e  e m p lo y e d  to  h a n d le  n u m b e r  a n d  g e n d e r  
d e te r m in a tio n  fo r  th e  F in ite  e le m e n t in  b o th  in d ic a tiv e  a n d  im p e r a tiv e  c la u s e s  w ith  im p lic it 
s u b je c t. T h is  s o lu tio n  w o u ld  th e n  h a v e  th e  n ic e  p r o p e r ty  th a t it w o u ld  r e fle c t th e  p a r a lle lis m  
b e tw e e n  e x p lic itn e s s  v s . im p lic itn e s s  o f S u b je c t in  in d ic a tiv e  a n d  im p e r a tiv e  m o o d  w e  n o te d  
in  S e c tio n  3 .4 .1 .  

B e c a u s e  w e   c u r r e n tly  d o  n o t h a v e  th e  a d d itio n a l im p le m e n ta tio n s  c o n c e r n in g  g e n d e r  a n d  
n u m b e r  o f th e  F in ite  e le m e n t, w h ic h  w o u ld  e n a b le  u s  to  a d o p t th e  fo r m e r  s o lu tio n , w e  o p t 
fo r  a  s o lu tio n  in v o lv in g  e m p ty  e le m e n ts  fo r  th e  tim e  b e in g . E ith e r  o f th e  tw o  d e s c r ib e d  
e m p ty - e le m e n t a p p r o a c h e s  h a s  th e  fo llo w in g  d is a d v a n ta g e : I t c o m p lic a te s  w o r d  o r d e r in g . I n  
p a r tic u la r , e m p ty  e le m e n ts  c o m p lic a te  th e  o r d e r in g  o f s u c h  e le m e n ts  w h ic h  a r e  fix e d  to  o r  
p r e fe r r e d  a t a  p a r tic u la r  p o s itio n  in  a  c la u s e . T h is  is  th e  c a s e  o f c litic s  in  C z e c h , a s  th e y  h a v e  
to  o c c u r  in  th e  s o - c a lle d  W a c k e r n a g e l p o s itio n , r o u g h ly  c h a r a c te r iz e d  a s  th e  s e c o n d  p o s itio n  
in  a  c la u s e  ( s e e  th e  s e c tio n  o n  w o r d  o r d e r  in  th is  d e liv e r a b le  a n d  in  L S P E C 2 ) . An o th e r  s u c h  
c a s e  is  th e  v e r b - s e c o n d n e s s  p r e fe r e n c e . T h e  c o m p lic a tio n  a r is in g  fr o m  e m p ty  e le m e n ts  is  th a t 
a n y  e m p ty  e le m e n t s till c o u n ts  a s  a n  e le m e n t w h e n  in  fa c t it s h o u ld  n o t, b e c a u s e  it is  e m p ty . 
M o r e  c o m p le x  h a n d lin g  o f o r d e r in g  is  th e r e fo r e  r e q u ir e d , w h ic h  ta k e s  e m p tin e s s  o f a n  
e le m e n t o c c u p y in g  th e  fir s t p o s itio n  in to  a c c o u n t: th e  W a c k e r n a g e l p o s itio n  is  o n ly  a fte r  th e  
fir s t n o n - e m p ty  e le m e n t.  

L e t u s  n o w  p r e s e n t th e  im p le m e n ta tio n  o f o n e  o f th e  e m p ty - e le m e n t s o lu tio n s , n a m e ly  th e  
o n e  w h ic h  in v o lv e s  in s e r tin g  a  S u b je c t a n d  n o t in s e r tin g  a n y  T h in g  e le m e n t, a s  im p le m e n te d  
in  th e  C z e c h  g r a m m a r . As  w e  s a id  a b o v e , th e  d e c is io n  w h e th e r  to  d r o p  o r  n o t d r o p  th e  
S u b je c t is  r e le v a n t fo r  n o m in a tiv e  s u b je c ts , a n d  is  m a d e  in  th e  s y s te m  S U B J E C T - D R O P P IN G , 
s e e  F ig u r e  4 3 . T h e  c o r r e s p o n d in g  c h o o s e r  is  s h o w n  in  F ig u r e  4 4 . 
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Fig u re  4 3 : S U B J E C T -D R O P P IN G  s y s te m  

As  w e  s a id  a b o v e , th e  p r e s e le c tio n  w h ic h  is  m a d e  w h e n  th e  fe a tu r e  su b j e c t - d r o p  is  
c h o s e n  d e te r m in e s  th e  d e c is io n  w h e th e r  o r  n o t to  in s e r t T h in g , w h ic h  is  m a d e  a t th e  
n o m in a l- g r o u p  r a n k , in  th e  N O M I N AL - G R O U P - S I M P L E X  s y s te m , s e e  . T h e  c o r r e s p o n d in g  
c h o o s e r  ( F ig u r e  4 4 )  ju s t n e e d s  to  s p e c ify  w h a t is  th e  d e fa u lt c h o ic e  in  c a s e  th e r e  is  n o  
p r e s e le c tio n  c o m in g  fr o m  th e  h ig h e r  r a n k . 

 
Fig u re  4 4 : S U B J E C T -D R O P P IN G  c h o o s e r 
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Fig u re  4 5 : N O M IN A L -G R O U P -S IM P L E X  s y s te m  

 
Fig u re  4 6 : N O M IN A L -G R O U P -S IM P L E X  c h o o s e r 

L e t u s  n o w  illu s tr a te  S u b je c t d r o p in g  v s . n o t- d r o p p in g  b y  p r o v id in g  s e v e r a l e x a m p le s  o f 
g e n e r a te d  s e n te n c e s  a n d  th e  c o r r e s p o n d in g  in p u t S P L s . F ig u r e  4 7  a n d  F ig u r e  4 8  s h o w  th e  
g e n e r a te d  g r a m m a tic a l s tr u c tu r e s  w ith  d r o p p e d  S u b je c t in  ( 6 0 )  a n d  ( 6 1 ) , r e s p e c tiv e ly .  

( 6 0 )  C z : 

( a )  P
�
id á te                                   o b r á z e k .  

Ad d - p e r fe c tiv e .P l2 - p r e s e n t   d r a w in g -Ac c .N B  
Y o u  a d d  a  s ty le . 

( b )  S P L : 
(|a121| / DM::ADD 
 :ACTEE (|a105| / DM::DRAWING ) 
 :ACTOR (HEARER / DM::USER 
                  :IDENTIFIABILITY-Q DM::IDENTIFIABLE ) ) 

( 6 1 )  C z :  

( a )  V y    p
�
id á te                                   o b r á z e k .  

Y o u  a d d - p e r fe c tiv e .P l2 - p r e s e n t   d r a w in g -Ac c .N B  
Y o u  a d d  a  s ty le . 

( b )  S P L : 
(|a121| / DM::ADD 
 :ACTEE (|a105| / DM::DRAWING ) 
 :ACTOR (HEARER / DM::USER 
          :SUBJ-MINIMAL-ATTENTION-Q NONMINIMAL 
          :IDENTIFIABILITY-Q DM::IDENTIFIABLE 
          :CONTEXTUAL-BOUNDNESS yes ) ) 
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Fig u re  4 7 : G e n e ra te d  g ra m m a tic a l s tru c tu re  fo r (6 0 ) 

( 6 2 )  C z :  

( a )  P
�
id á                                          o b r á z e k .  

Ad d - p e r fe c tiv e .S g 3 - p r e s e n t     d r a w in g -Ac c .N B  
I t a d d s  a  s ty le . 

( b )  S P L : 
(|a121| / DM::ADD 
 :ACTEE (|a105| / DM::DRAWING ) 
 :ACTOR (SYSTEM / DM::OPERATING-SYSTEM :LEX SYSTE2M 
          :RECOVERABILITY-Q DM::RECOVERABLE 
          :PREVIOUS-CLAUSE-Q DM::MENTION 
          :CONTEXTUAL-BOUNDNESS yes) ) 

( 6 3 )  C z :  

( a )  S y s té m  p
�
id á                                              o b r á z e k .  

S y s te m  a d d s  Ad d - p e r fe c tiv e .S g 3 - p r e s e n t  d r a w in g -Ac c .N B  
S y s te m  a d d s  a  s ty le . 
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( b )  S P L : 
(|a121| / DM::ADD 
 :ACTEE (|a105| / DM::DRAWING ) 
 :ACTOR (SYSTEM / DM::OPERATING-SYSTEM :LEX SYSTE2M 
          :RECOVERABILITY-Q DM::RECOVERABLE 
          :PREVIOUS-CLAUSE-Q DM::NOT-MENTION 
          :CONTEXTUAL-BOUNDNESS yes) ) 

 
Fig u re  4 8 : G e n e ra te d  g ra m m a tic a l s tru c tu re  fo r (6 1 ) 

3.4 .3.2  I m p le m e n ta tio n  in  th e  B u lg a r ia n  G r a m m a r  

F o r  th e  p u r p o s e s  o f g e n e r a tio n  c o n s tr a in e d  to  th e  te x ts  v a r ia tio n s  o f AG IL E  F in a l 
P r o to ty p e , w e  u s e d  in  B u lg a r ia n  g r a m m a r  th e  s a m e  s im p le  w a y  a s  s h o w n  fo r  C z e c h  
g r a m m a r  to  a c h ie v e  g e n e r a tio n  o f in d ic a tiv e  c la u s e s  w ith  a n d  w ith o u t S u b je c t in  th e  s u r fa c e  
r e a liz a tio n .   

W e  s h o w  b e llo w  tw o  e x a m p le s  to  d e m o n s tr a te  b o th  c a s e s . 

 

( 6 4 )  B g : ( F ig u r e  4 9 )  
(|a121| / DM::ADD 
 :ACTEE (|a105| / DM::STYLE ) 
 :ACTOR (HEARER / DM::USER 
              :IDENTIFIABILITY-Q DM::IDENTIFIABLE )) 
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( 6 5 )  B g : (  F ig u r e  5 0 )  
(|a121| / DM::ADD 
 :ACTEE (|a105| / DM::STYLE ) 
 :ACTOR (HEARER / DM::USER 

:SUBJECT-MINIMAL-ATTENTION-Q MINIMAL 
    :IDENTIFIABILITY-Q DM::IDENTIFIABLE ) ) 

 

 
Fig u re  4 9 : G e n e ra te d  g ra m m a tic a l s tru c tu re  w ith  s u b je c t 
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Fig u re  5 0 : G e n e ra te d  g ra m m a tic a l s tru c tu re  w ith o u t s u b je c t 

 
Fig u re  5 1 : S U B J E C T -D R O P P IN G  s y s te m  (B g ) 
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Fig u re  5 2 : S U B J E C T -D R O P P IN G  c h o o s e r (B g ) 

 
Fig u re  5 3 : N O M IN A L -G R O U P -S IM P L E X  s y s te m  (B g ) 

 
Fig u re  5 4 : N O M IN A L -G R O U P -S IM P L E X  c h o o s e r (B g ) 
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3.5  W o r d  o r d e r  

T h e  p r o b le m  o f g e n e r a tin g  c o r r e c t o r d e r in g  o f c la u s e  e le m e n ts  is  a  v e r y  im p o r ta n t a n d  
c h a lle n g in g  o n e  in  N L G , e s p e c ia lly  w h e n  th e  g e n e r a tio n  o f c o n n e c te d , n a tu r a l te x t ( s p o k e n  
o r  w r itte n )  is  c o n c e r n e d . W ith o u t a  p r o p e r  h a n d lin g  o f w o r d  o r d e r  a n y  g e n e r a te d  te x t is  
m u c h  le s s  flu e n t th a n  it s h o u ld  b e , a n d  w r o n g  w o r d  o r d e r in g  c a n  e v e n  le a d  to  
m is in te r p r e ta tio n . W e ll k n o w n  e x a m p le s  fo r  E n g lis h  in c lu d e  in te r p r e ta tio n s  th a t a s s ig n  
d iffe r in g  p r e fe r r e d  q u a n tifie r  s c o p e s  d e p e n d in g  o n  th e  o r d e r  in  w h ic h  th e  lin g u is tic  
e x p r e s s io n s  in tr o d u c in g  th o s e  q u a n tifie r s  a p p e a r  in  th e  s u r fa c e  s tr in g ; o th e r s  in c lu d e  
c o n tr o llin g  p r e fe r r e d  s ite s  o f p r e p o s itio n a l p h r a s e  o r  r e la tiv e  c la u s e  a tta c h m e n t b y  c a r e fu l 
o r d e r in g . T h e s e  p r o b le m s , s ig n ific a n t th o u g h  th e y  a r e  fo r  E n g lis h , b e c o m e  s u b s ta n tia lly  m o r e  
im p o r ta n t w h e n  w e  c o n s id e r  la n g u a g e s  w ith  h ig h e r  d e g r e e s  o f w o r d  o r d e r  fr e e d o m , lik e  th e  
S la v ic  la n g u a g e s . T h e  is s u e  o f c o n tr o llin g  w o r d  o r d e r  s e le c tio n  fo r  s u c h  la n g u a g e s  m u s t b e  
a d d r e s s e d  in  N L G  b e c a u s e  th e  v a r io u s  w o r d  o r d e r  v a r ia n ts  o f a  s e n te n c e , a lth o u g h  
gr a m m a tic a lly  w e ll- fo r m e d , d o  n o t n e c e s s a r ily  h a v e  th e  s a m e  m e a n in g  a n d  a r e  g e n e r a lly  n o t 
in te r c h a n g e a b le  in  a  g iv e n  c o n te x t. F in d in g  th e  o r d e r in g  a p p r o p r ia te  fo r  a  g iv e n  c o n te x t is  
th e n  a n  e s s e n tia l N L G  ta s k  fo r  s u c h  la n g u a g e s .  

A d e ta ile d  d is c u s s io n  o f th e  p h e n o m e n a  c o n c e r n in g  o r d e r in g  e le m e n ts  a t th e  c la u s e  le v e l 
h a s  b e e n  p r e s e n te d  in  L S P E C 2 ,1 4  a n d  w e  r e h e a r s e  o n e  e x a m p le  in  S e c tio n  3 .5 .1  b e lo w . 

Alth o u g h  S la v ic  la n g u a g e s  a r e  in  g e n e r a l c h a r a c te r is tic  b y  a llo w in g  a  r e la tiv e  h ig h  d e g r e e  
o f w o r d  o r d e r  fr e e d o m , th is  d o e s  n o t m e a n  th a t w o r d  o r d e r  is  a r b itr a r y . O n  th e  c o n tr a r y , it 
r e fle c ts  th e  c u r r e n t d is c o u r s e  c o n te x t a n d  th e  c o m m u n ic a tiv e  in te n tio n ( s ) . D iffe r e n c e s  in  
w o r d  o r d e r  v e r y  o fte n  c o r r e s p o n d  to  d iffe r e n c e s  in  in fo r m a t io n  s t a t u s  o f th e  e n titie s  a n d  
p r o c e s s e s  a b o u t w h ic h  th e  te x t is , in  p a r tic u la r  w h e th e r  th e y  a r e  a lr e a d y  fa m ilia r  o r  n o t, a n d  
w h e th e r  th e y  a r e  a s s u m e d  to  b e  s a lie n t fo r  th e  a d d r e s s e e . B u t a ls o , lik e  in  o th e r  la n g u a g e s , 
w o r d  o r d e r  r e fle c ts  te x t o r g a n iz a tio n  w h ic h  h a v e  to  d o  w ith  th e  w a y  h o w  s o m e  in fo r m a tio n  
is  to  b e  p r e s e n te d  to  th e  a d d r e s s e e . 

C o n s id e r a tio n s  o f th is  k in d  a r e  r e fle c te d  in  th e  S F G  fr a m e w o r k  I n  p a r tic u la r , S F G  
r e c o g n iz e s  th e  t h e m a t ic  s t r u c t u r e  a n d  th e  in fo r m a t io n  s t r u c t u r e , a n d  th e y  b o th  h a v e  to  
d o  w ith  o r d e r in g  o f c o n s titu e n ts  w ith  r e s p e c t to  th e  la r g e r  c o n te x t. I n  th e  L S P E C 2  a n d  
I M P L 3  d e liv e r a b le s , w e  p r o p o s e d  e la b o r a te  th e  S y s te m ic  F u n c tio n a l G r a m m a r  ( S F G , 
H a llid a y  1 9 8 5 )  tr e a tm e n t c o n c e r n in g  in fo r m a tio n  s tr u c tu r e  b y  in c o r p o r a tin g  in s ig h ts  fr o m  
th e  P r a g u ia n  fr a m e w o r k  o f F u n c tio n a l G e n e r a tiv e  D e s r ip tio n  ( F G D , S g a ll e t a l. 1 9 8 6 ) , a n d  
w e  p r o p o s e d  a n  o r d e r in g  a lg o r ith m  b a s e d  o n  th e  c o m b in e d  in s ig h ts . 

H o w e v e r , th e  a p p r o a c h  p r o p o s e d  in  th e  L S P E C 2  a n d  I M P L 3  d e liv e r a b le s  w a s  n o t 
im p le m e n te d  in  th e  I n te r m e d ia te  P r o to ty p e , b e c a u s e  K P M L 2 .0  d id  n o t in c lu d e  th e  
im p le m e n ta tio n  o f h a n d lin g  th e  :c o n te x tu a l-b o u n d n e s s  p a r a m e te r  in  S P L s . T h is  is  s u p p o r te d  
in  K P M L 2 .1  a n d  h ig h e r , s o  w e  a r e  n o w  in  th e  p o s itio n  th a t w e  c a n  a p p ly  o u r  fle x ib le  
o r d e r in g  a lg o r ith m . 

I n  th is  c h a p te r , w e  d e s c r ib e  th e  p a r tic u la r  a p p r o a c h  to  h a n d lin g  w o r d  o r d e r  w e  h a v e  
d e v e lo p e d  w ith in  th e  AG I L E  p r o je c t. W e  fir s t b r ie fly  illu s tr a te  th e  w o r d  o r d e r in g  
p h e n o m e n a  in  o u r  th r e e  la n g u a g e s  a s  th e y  w e r e  d is c u s s e d  in  L S P E C 2 , in  o r d e r  to  fa c ilita te  

                                                

 
1 4   S e e  a ls o  ( K r u ijff- K o r b a y o v á  e t a l. in  p r e p .) . 
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th e  r e a d e r s ' u n d e r s ta n d in g  o f th e  n o tio n s  w e  u s e  in  th e  o r d e r in g  a lg o r ith m  a n d  th e  p r o b le m s  
th e  a lg o r ith m  is  a im e d  to  s o lv e  ( S e c tio n  3 .5 .1 ) . T h e n  w e  b r ie fly  r e c a p itu la te  o u r  te x t 
p la n n in g  s tr a te g y  a n d  th e  in te r fa c e  b e tw e e n  th e  te x t p la n n e r  a n d  th e  s e n te n c e  g e n e r a to r , in  
o r d e r  to  m a k e  c le a r  th e  in te r a c tio n  b e tw e e n  th e  m o d u le s  in v o lv e d  in  te x t g e n e r a tio n  
( S e c tio n 3 .5 .2 ) . 

I n  S e c tio n  3 .5 .3  w e  p r e s e n t th e  fle x ib le  o r d e r in g  a lg o r ith m , w h ic h  o p e r a te s  o n  th e  
e le m e n ts  in  a  c la u s e  a n d  ta k e s  b o th  g r a m m a tic a l c o n s tr a in ts  o n  o r d e r in g  a n d  in fo r m a tio n  
s tr u c tu r e  in to  a c c o u n t. T h is  a lg o r ith m  h a s  b e e n  a p p lie d  to  C z e c h  ( S e c tio n  3 .5 .3 .2 )  a n d  
R u s s ia n  ( S e c tio n  3 .5 .3 .3 ) . T h e  m a in  c h a r a c te r is tic s  o f th e  a p p r o a c h  to  w o r d  o r d e r in g  w e  
a d o p t in  th e  C z e c h  a n d  R u s s ia n  g r a m m a r s  in  Ag ile  c a n  b e  s u m m a r iz e d  a s  fo llo w s : W e  
p r e s e r v e  th e  S F G  n o tio n  o f T h e m e  a s  a p p e a r in g  a t th e  b e g in n in g  o f a  c la u s e  a n d  b e in g  
d e te r m in e d  b y  te x t o r g a n iz a tio n . F o r  o r d e r in g  o f n o n - th e m a tic  c o n s titu e n ts  w ith in  a  c la u s e  
w e  u s e  n o tio n s  a d o p te d  fr o m  F G D , n a m e ly  th e  s o - c a lle d  s y s te m ic  o r d e r in g  in  c o m b in a tio n  
w ith  th e  d is tin c tio n  b e tw e e n  c o n te x tu a lly  b o u n d  a n d  n o n - b o u n d  e le m e n ts . C o n te x tu a lly  
b o u n d  e le m e n ts  a r e  o r d e r e d  s e p a r a te ly  fr o m  th e  n o n - b o u n d  o n e s . T h e  o r d e r in g  o f th e  la tte r  
fo llo w s  s y s te m ic  o r d e r in g . T h e  o r d e r in g  o f th e  fo r m e r  d o e s  n o t h a v e  to  fo llo w  s y s te m ic  
o r d e r in g , b u t w e  u s e  s y s te m ic  o r d e r in g  a s  a  d e fa u lt. 

B e s id e s  th e  c o n s tr a in ts  o n  w o r d  o r d e r  im p o s e d  b y  in fo r m a tio n - s tr u c tu r e , e a c h  la n g u a g e  
im p o s e s  c e r ta in  a m o u n t o f s tr u c tu r a l c o n s tr a in ts . As  w e  s a id  e a r lie r , in d iv id u a l la n g u a g e s  
d iffe r  in  th e  d e g r e e  to  w h ic h  w o r d  o r d e r  is  c o n s tr a in e d  b y  th e  g r a m m a r  o r  " fr e e "  ( i.e ., 
d e te r m in e d  b y  in fo r m a tio n  s tr u c tu r e ) . W e  a d d r e s s  th e  is s u e  o f s tr u c tu r a l c o n s tr a in ts  in  
S e c tio n  3 .5 .4 . I n  C z e c h , th e  n e e d  fo r  s tr u c tu r a l c o n s tr a in ts  a r is e s  w ith  r e s p e c t to  th e  
p la c e m e n t o f c litic s , a s  th e y  o c c u p y  th e  s o - c a lle d  W a c k e r n a g e l’s  p o s itio n , i.e . s e c o n d  
p o s itio n  in  a  c la u s e . W e  d e s c r ib e  th e  h a n d lin g  o f c litic s  in  th e  C z e c h  g r a m m a r  in  S e c tio n  
3 .5 .4 .1 . F o r  B u lg a r ia n , th e  w o r d  o r d e r in g  a lg o r ith m  u s in g  in fo r m a tio n  s tr u c tu r e  h a s  n o t b e e n  
e m p lo y e d  in  Ag ile , b u t r a th e r , a ll o r d e r in g  is  d o n e  b y  s tr u c tu r a l c o n s tr a in ts  im p o s e d  b y  th e  
g r a m m a r , e s s e n tia lly  in  th e  s a m e  w a y  a s  in  th e  N ig e l g r a m m a r  fo r  E n g lis h . T h e  
im p le m e n ta tio n  o f w o r d  o r d e r in g  in  th e  B u lg a r ia n  g r a m m a r  is  d e s c r ib e d  in  S e c tio n  3 .5 .4 .2 .  

3.5 .1  W o r d  O r d e r  F r e e d o m  in  C z e c h , R u s s ia n  a n d  B u lg a r ia n  

S e n te n c e s  w h ic h  d iffe r  o n ly  in  w o r d  o r d e r  ( a n d  n o t in  s y n ta c tic  r e a liz a tio n s  o f c o n s titu e n ts )  
a r e  n o t fr e e ly  in te r c h a n g e a b le  in  a  g iv e n  c o n te x t in  C z e c h , R u s s ia n  a n d  B u lg a r ia n . At th e  
s a m e  tim e , th e  d e g r e e  o f w o r d  o r d e r  fr e e d o m  is  n o t th e  s a m e  in  a c r o s s  th e  th r e e  la n g u a g e s  
u n d e r  c o n s id e r a tio n . I n  o r d e r  to  r e c a ll th e  d iffe r e n c e s  in  m e a n in g  th a t a r e  o fte n  r e fle c t b y  
d iffe r e n c e s  in  w o r d  o r d e r , le t u s  n o w  c o n s id e r  a n o th e r  e x a m p le  in  a ll th r e e  la n g u a g e s . T h e s e  
e x a m p le s  illu s tr a te  h o w  w o r d  o r d e r  r e fle c ts  in fo r m a tio n  s tr u c tu r e  in  o u r  la n g u a g e s . 
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( 6 6 )  C z : 

( a )  Ote v
�
e te        s o u b o r      p

�
ík a z e m           Op e n . 

O p e n - im p      file -Ac c    c o m m a n d - I n s   O p e n  
O p e n  a |th e  file  b y  th e  Op e n  c o m m a n d . 

( b )  S o u b o r       o te v
�
e te       p

�
ík a z e m           Op e n . 

F ile -Ac c     o p e n - im p    c o m m a n d - I n s    O p e n . 
O p e n  th e  file  b y  th e  Op e n  c o m m a n d . 

( c )  P
�
ík a z e m            Op e n   o te v

�
e te      s o u b o r . 

c o m m a n d - I n s     O p e n   o p e n - im p   file -Ac c  
B y  th e  Op e n  c o m m a n d  o p e n  a  file . 

( d )  P
�
ík a z e m         Op e n    s o u b o r    o te v

�
e te . 

c o m m a n d - I n s  O p e n   file -Ac c    o p e n - im p  
B y  th e  Op e n  c o m m a n d  o p e n  th e  file . 

( e )  Ote v
�
e te    p

�
ík a z e m            Op e n            s o u b o r . 

o p e n - im p   c o m m a n d - I n s    O p e n - im p   file -Ac c   
O p e n  a  file  b y  th e  O p e n  c o m m a n d . 

( f)  S o u b o r     p
�
ík a z e m             Op e n    o te v

�
e te . 

F ile -Ac c   c o m m a n d - I n s     O p e n   o p e n - im p . 
O p e n  th e  file  b y  th e  Op e n  c o m m a n d . 

T h e  s e n te n c e  in  ( 6 6 ) ( a )  is  n e u tr a l. I t c a n  b e  u s e d  “ o u t o f th e  b lu e ” , o r  in  a  c o n te x t w h ic h  
c a n  b e  a p p r o x im a te d  b y  th e  q u e s tio n  W h a t s h o u ld  w e  d o ?  T h e r e  a r e  n o  im p lic a tu r e s  
c o n c e r n in g  th e  p r e s e n c e  o f a  file , o r  th e  id e n tity  o f th e  file  to  b e  o p e n e d . S o , b o th  file  a n d  
c o m m a n d  a r e  p r e s e n te d  a s  c o n te x tu a lly  n o n - b o u n d . 

T h e  s e n te n c e  in  ( 6 6 ) ( b )  is  a p p r o p r ia te  w h e n  s o m e  file  is  s a lie n t, fo r  in s ta n c e  w h e n  th e  
u s e r  is  w o r k in g  w ith  a  file , b e c a u s e  it m e a n s  o p e n in g  o f a  s p e c ific  file . T h a t is  w h y  w e  p u t 
th e  d e fin ite  a r tic le  in to  th e  E n g lis h  tr a n s la tio n . T h e  a c tio n  o f o p e n in g  c a n , b u t d o e s  n o t h a v e  
to , b e  s a lie n t, to o . T h e  c o n te x ts  in  w h ic h  ( 9 b )  c a n  b e  a p p r o p r ia te ly  u s e d  c a n  b e  c h a r a c te r iz e d  
b y  th e  q u e s tio n s  W h a t s h o u ld  w e  d o  w ith  th e  file ?  o r  H o w  s h o u ld  w e  o p e n  th e  file ?  T h is  
m e a n s  th a t th e  file  is  p r e s e n te d  a s  c o n te x tu a lly  b o u n d  in  th is  s e n te n c e , w h ile  th e  c o m m a n d  is  
p r e s e n te d  a s  n o n - b o u n d . 

T h e  v e r b  fo r m  in  ( 6 6 )  ( b )  is  h o m o n y m o u s  in  im p e r a tiv e  a n d  d e c la r a tiv e  m o d e . T h e  
d e c la r a tiv e  s e n te n c e  c o u ld  a ls o  b y  u s e d  in  a  g e n e r ic  m e a n in g , e q u iv a le n t to  A (n y )  file  c a n  b e  
o p e n e d  b y  th e  O p e n  c o m m a n d , b u t in  th is  c a s e  a ls o  th e  v e r b  w o u ld  h a v e  to  b e  in te r p r e te d  
n o t a s  b o u n d  to  th e  p a r tic u la r  s itu a tio n  a n d  o n e  e v e n t o f o p e n in g . W e  c o n c e n tr a te  o n  th e  
m e a n in g s  c o n c e r n in g  o n e  p a r tic u la r  a c tio n  o f o p e n in g  th r o u g h o u t th e  e x a m p le  in  ( 6 6 ) .  

Als o  ( 6 6 )  ( f)  p r e s u m e s  s a lie n c e  o f a  file , a n d  a ls o  o f th e  O p e n  c o m m a n d . S o , th e y  a r e  
b o th  p r e s e n te d  a s  c o n te x tu a lly  b o u n d . T h e  c o n te x ts  in  w h ic h  ( 6 6 )  ( f)  c a n  b e  a p p r o p r ia te ly  
u s e d  c a n  b e  c h a r a c te r iz e d  b y  th e  q u e s tio n s  W h a t s h o u ld  w e  d o  to  th e  file  w ith  th e  O p e n  
c o m m a n d ?   

( 6 6 )  ( c ,d ,e )  a ll p r e s u m e  th e  s a lie n c e  o f th e  O p e n  c o m m a n d . ( 6 6 )  ( d )  p r e s u m e s  a ls o  a  
s a lie n t file , th a t is  w h y  w e  u s e d  th e  d e fin ite  a r tic le  in  E n g lis h . T h e  c o n te x ts  in  w h ic h  ( 6 6 )  ( c )  
c a n  b e  u s e d  a r e  c h a r a c te r iz e d  b y  th e  q u e s tio n  W h a t s h o u ld  w e  d o  b y  th e  O p e n  c o m m a n d ? . I t 
is  a ls o  p o s s ib le  to  u s e  ( 6 6 )  ( c )  in  a  c o n te x t c h a r a c te r iz e d  b y  th e  q u e s tio n  W h a t s h o u ld  w e  
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do ?  if it is  s o m e h o w  p r e s u m e d  th a t w e  a r e  ta lk in g  a b o u t u s in g  v a r io u s  c o m m a n d s  ( o r  
v a r io u s  m e a n s  o r  in s tr u m e n ts )  to  d o  v a r io u s  th in g s . I n  th e  la tte r  ty p e  o f c o n te x t, th e  O p e n  
c o m m a n d  in  p a r tic u la r  d o e s  n o t h a v e  to  b e  s a lie n t. ( 6 6 )  ( c )  d o e s  n o t in d ic a te  s p e c ific ity  o f 
th e  file . S o , th e  file  is  p r e s e n te d  a s  n o n - b o u n d , w h ile  th e  c o m m a n d  is  p r e s e n te d  a s  
c o n te x tu a lly  b o u n d . 

F o r  ( 6 6 )  ( d ) , th e  a p p r o p r ia te  c o n te x ts  a r e  c h a r a c te r iz e d  b y  th e  q u e s tio n  W h a t s h o u ld w e  
do  w ith  th e  file  b y  th e  O p e n  c o m m a n d?  I n  th is  c a s e  b o th  file  a n d  c o m m a n d  a r e  p r e s e n te d  a s  
c o n te x tu a lly  b o u n d .. T h is  is  w h y  th is  v e r s io n  is  th e  m o s t r e s tr ic te d . 

( 6 6 )  ( e )  p r e s u m e s  th e  s a lie n c e  o f th e  o p e n in g  a c tio n  a n d  o f th e  O p e n  c o m m a n d . T h e  
c o n te x ts  fo r  its  u s e  c a n  b e  c h a r a c te r iz e d  b y  th e  q u e s tio n  W h a t s h o u ld w e  o p e n  b y  th e  O p e n  
c o m m a n d?  S o , th is  s e n te n c e  p r e s e n ts  th e  c o m m a n d  a s  c o n te x tu a lly  b o u n d  a n d  th e  file  a s  
n o n - b o u n d . 

( 6 7 )  R u : 

( a )  
���������
	���

    ��� 	��       
����� ���
� �
	        Op e n . 

O p e n - im p      file -Ac c    c o m m a n d - I n s  O p e n  
O p e n  a |th e  file  b y  th e  Op e n  c o m m a n d . 

( b )  ��� 	��             
��������
	���

 
����� ���
� �
	       Op e n . 

F ile -Ac c      o p e n - im p      c o m m a n d - I n s  O p e n . 
O p e n  th e  file  b y  th e  Op e n  c o m m a n d . 

( c )  � ��� ���
� �
	          Op e n   
���������
	���

 ��� 	�� . 
c o m m a n d - I n s     O p e n    o p e n - im p    file -Ac c  
B y  th e  Op e n  c o m m a n d  o p e n  a |th e  file . 

( d )  ??? ���� "!�#�$��&%     Op e n    ' !�%&(          �*),+�-��&%
),. . 
c o m m a n d - I n s  O p e n      file -Ac c    o p e n - im p  
B y  th e  Op e n  c o m m a n d  o p e n  th e  file . 

( e )  ??? �/������
	����  ����� ���
� �
	         Op e n            ��� 	�� . 
o p e n - im p      c o m m a n d - I n s   O p e n             file -Ac c   
O p e n  a  file  b y  th e  Op e n  c o m m a n d . 

( f)  *** ��� 	��      
����� ���
� �
	           Op e n    

��������
	����
. 

F ile -Ac c   c o m m a n d - I n s     O p e n    o p e n - im p . 
O p e n  th e  file  b y  th e  Op e n  c o m m a n d . 

( g )  ��� 	��           
�������021 � �3�465       

����� ���
� �
	  Op e n . 
F ile -Ac c      o p e n - 3 - p e r s - r e fl   c o m m a n d - I n s  O p e n . 
A|th e  file  is  o p e n e d  b y  th e  Op e n  c o m m a n d . 

( h )  � ��� ���
���            Op e n    
�������0"1 � �3�   ��� 	��70 . 

c o m m a n d - n o m  O p e n       o p e n - 3 - p e r s  file s - P lAc c  
T h e  Op e n  c o m m a n d  o p e n s  a  file . 

As  w e ll a s  in  C z e c h , th e  w o r d  o r d e r  o f th e  R u s s ia n  ( 6 7 )  ( a )  is  n e u tr a l, w h ile  ( 6 7 )  ( d - f)  a r e  
im p o s s ib le  in  a  w r itte n  te x t. ( 6 7 )  ( b )  a n d  ( 6 7 )  ( c )  a r e  p o s s ib le  w ith  a p p r o x im a te ly  th e  s a m e  
a c c e p ta b ility  c o n d itio n s  a s  in  C z e c h  ( n o te  th e  d iffe r e n c e  th a t ( 6 7 )  ( c )  d o e s  n o t in d ic a te  
s p e c ific ity  o f th e  file , th is  e x a m p le  r a th e r  d is c u s s e s  p o s s ib ilitie s  o f  th e  O p e n  c o m m a n d ) . 
H o w e v e r , w id e  u s e  o f im p e r s o n a l c o n s tr u c tio n s  in  R u s s ia n  te x ts  in  th is  r e g is te r  s u g g e s ts  
e x p r e s s io n s  o f m e a n in g s  c o r r e s p o n d in g  to  ( 6 6 )  ( b )  a n d  ( 6 6 )  ( c )  a s  ( 6 7 )  ( g )  a n d  ( 6 7 )  ( h )  ( c f. 
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th e  s e c tio n s  o n  d ia th e s is  in  th is  r e p o r t) .  G e n e r a lly  th e  n o n - s p e c ific  r e a d in g  o f th e  n o u n  file  
c a n  b e  e m p h a s is e d  in  th e s e  e x a m p le s  b y  u s e  o f th e  p lu r a l n u m b e r , w h ile  th e  u s e  o f s p e c ific  
d e te r m in e r s  lik e  �������  ( th is )  s u g g e s ts  d e fin ite  r e a d in g , fo r  e x a m p le , in  ( 6 7 )  ( b )  

� �����  �
	���  ��������� � ���  ����� 	���� � �  O p e n  ( c f. th e  d is c u s s io n  o f d e te r m in a tio n  in  th is  r e p o r t) . 

( 6 8 )  B g  

( a )   
( i)   � �������������    ��	���            �        ����� 	�����	 � 	           Op e n . 
      O p e n - im p     file - in d e f    w ith   c o m m a n d - d e f      O p e n  
      O p e n  a  file  b y  th e  Op e n  c o m m a n d . 
( ii)  � �������������    �
	��� a       �        ����� 	�����	 � 	             Op e n . 
      O p e n - im p     file - d e f    w ith   c o m m a n d - d e f- I n s     O p e n  
      O p e n  th e  file  b y  th e  Op e n  c o m m a n d . 

( b )  � 	����	     ���������������    �       ����� 	�����	 � 	             Op e n .  
 F ile          o p e n - im p    w ith  c o m m a n d - d e f       O p e n . 
 O p e n  th e  file  b y  th e  Op e n  c o m m a n d . 

( c )   
( i)    !       ����� 	�����	 � 	          Op e n    ���������������  ��	��� . 
       W ith  c o m m a n d - d e f      O p e n     o p e n - im p    file - in d e f 
       B y  th e  O p e n  c o m m a n d  o p e n  a  file . 
( ii)    !       ����� 	�����	 � 	           Op e n    ���������������  ��	���"	 . 
       W ith  c o m m a n d - d e f-       O p e n     o p e n - im p     file - d e f 
       B y  th e  O p e n  c o m m a n d  o p e n  th e  file . 

( d )  *  #        $�%�&('�)+*�'-,.'   Op e n   /('�0+1�'      %2,"3"%54�67,"6 .  
    W ith  c o m m a n d      O p e n     file - d e f  o p e n - im p  
    B y  th e  Op e n  c o m m a n d  o p e n  th e  file . 

( e )   
( i)    � �������������    �         ����� 	�����	 � 	  Op e n          �
	����	 .  
      O p e n - im p        w ith  c o m m a n d      O p e n - im p   file - d e f 
      O p e n  th e  file  b y  th e  O p e n  c o m m a n d . 
( ii)    89,.3�%�4�6-,"6     :       $"%+&;'�)+*�'-,"'       Op e n          /;'�0+1 .  
        O p e n - im p    w ith  c o m m a n d         O p e n - im p   file - in d e f 
        O p e n  a  file  b y  th e  Op e n  c o m m a n d . 

( f)  *  � 	����	     �        ����� 	�����	 � 	       Op e n   ��������������� . 
     F ile        w ith   c o m m a n d           O p e n   o p e n - im p . 
     O p e n  th e  file  b y  th e  Op e n  c o m m a n d . 

( g )   � 	����< �  � �   ����� 	 �>=   �       �.��� 	�����	 � 	       Op e n .  
  F ile         r e fl o p e n s     w ith  c o m m a n d - d e f    O p e n . 
  T h e  file  is  o p e n e d  b y  th e  Op e n  c o m m a n d . 

( h )  !      �.��� 	�����	 � 	         Op e n    � �  ����� 	 �>=    ��	��� . 
W ith  c o m m a n d - d e f  O p e n    r e fl o p e n - r e fl  file  
B y  th e  Op e n  c o m m a n d  is  o p e n e d  a  file . 

T h e  s e n te n c e s  ( 6 8 ) ( d )  a n d  ( 6 8 ) ( f)  a r e  u n g r a m m a tic a l in  B u lg a r ia n . T h e  w o r d  o r d e r  in  
s e n te n c e  ( 6 8 ) ( a )  s h o w s  th e  d e fa u lt w o r d  o r d e r  in  B u lg a r ia n : L e x v e r b - D ir e c tc o m p le m e n t-
M e a n s . I t is  im p o r ta n t w h e th e r  D ir e c tc o m p le m e n t e le m e n t ( G o a l)  h a s  d e te r m in a tio n  m a r k e r . 
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M a r k e r ’s  p r e s e n c e  in d ic a te s  th a t th e  e le m e n t “ file ”  is  a lr e a d y  s p e c ifie d , c o n te x tu a lly  b o u n d  
( 6 8 ) ( a ( ii) ) . I n  th e  s e n te n c e  o f e x a m p le  ( 6 8 ) ( a ( i) )  th e  e le m e n t “ file ”  is  n o t d e te r m in e d  a n d  
c o n te x tu a lly  n o n - b o u n d . I n  B u lg a r ia n  C B  a n d  N B  e le m e n ts  a p p e a r  in  th e  s a m e  p o s itio n  a fte r  
th e  v e r b . 

I n  th e  s e n te n c e  s h o w n  o n  ( 6 8 ) ( b )  th e  v a r ia n t w ith  n o n - d e te r m in e d  D ir e c tc o m p le m e n t 
e le m e n t ( G o a l)  in  th e  fir s t p o s itio n  is  n o t p o s s ib le , b e c a u s e  th e  fir s t p o s itio n  is  r e s e r v e d  fo r  
T h e m e  in  a  s e n te n c e . “ F ile ”  is  c o n te x tu a lly  b o u n d  e le m e n t, w h ile  “ th e  c o m m a n d ”  is  
c o n te x tu a lly  n o n - b o u n d  e le m e n t. I n  w r itte n  B u lg a r ia n  r e fle x iv e - p a s s iv e  v e r b  fo r m  is  
p r e fe r r e d  ( 6 8 ) ( g )  to  e x p r e s s  th e  m e a n in g  o f “ u s u a lity ” : “ T h e  file  is  u s u a lly  o p e n e d  b y  O p e n  
c o m m a n d ” . 

T w o  c la u s e  v a r ia n ts  w ith  o n e  a n d  th e  s a m e  w o r d  o r d e r  a r e  p o s s ib le  in  e x a m p le  ( 6 8 ) ( c ) . 
T h e  fir s t o n e  ( 6 8 ) ( c ( i) )  h a s  th e  m e a n in g  o f “ A(n y )  file  c a n  b e  o p e n e d  b y  th e  O p e n  
c o m m a n d ” . “ F ile ”  is  n o n - b o u n d  e le m e n t th e r e , w h ile  th e  c o m m a n d  is  c o n te x tu a lly  b o u n d  
e le m e n t. T h e  s e m a n tic s  o f th is  c la u s e  is  o fte n  e x p r e s s e d  b y  r e fle x iv e - p a s s iv e  v e r b  fo r m  
( 6 8 ) ( h )  if th e  im p e r a tiv e  is  n o t o b lig a to r y  fix e d  o r  n e e d e d . T h e  s e c o n d  c la u s e  ( 6 8 ) ( c ( ii) )  
c o n ta in s  tw o  c o n te x tu a lly  b o u n d  e le m e n ts  “ c o m m a n d ”  a n d  “ file ” . “ C o m m a n d ”  ta k e s  th e  fir s t 
p o s itio n  in  th e  c la u s e  b e in g  th e  T h e m e . “ F ile ”  is  o r d e r e d  a m o n g  th e  o th e r  c la u s e  e le m e n ts  
a c c o r d in g  to  th e  d e fa u lt L e x v e r b - D ir e c tc o m p le m e n t o r d e r .  

T w o  c la u s e  v a r ia n ts  c o n ta in in g  d e te r m in e d  o r  n o t- d e te r m in e d  “ file ”  e le m e n t a r e  p o s s ib le  
w ith  w o r d  o r d e r  s h o w n  in  e x a m p le  ( 6 8 ) ( e ) . I n  th e  s e n te n c e  ( 6 8 )  ( e ( i) )  “ file ”  e le m e n t is  
c o n te x tu a lly  n o n - b o u n d . I n  th e  s e c o n d  v a r ia n t ( 6 8 ) ( e ( ii) )  “ file ”  e le m e n t is  a lr e a d y  s p e c ifie d  
i.e . c o n te x tu a lly  b o u n d . W h e n  is  p u t in  th e  la s t p o s itio n  in  th e  c la u s e , th e  e le m e n t “ file ”  h a s  
to  b e  in te r p r e te d  a s  th e  “ n e w ”  in fo r m a tio n  a n d  c a r r ie s  in to n a tio n a l m a r k e r . T h e s e  tw o  
c la u s e s  s h o w s , th a t th e  d e fa u lt o r d e r  L e x v e r b - D ir e c tc o m p le m e n t- M e a n s  c o u ld  b e  c h a n g e d  
to  L e x v e r b - M e a n s - D ir e c tc o m p le m e n t o r d e r , b u t th e  c o n te x t a n d  c o m m u n ic a tiv e  p u r p o s e s  o f 
s u c h  u s a g e  s h o u ld  b e  s tr o n g ly  d e fin e d . L a r g e  a n a ly s is  o f o c c u r r e n c e s , fo r m a l g r a m m a r  
s p e c ific a tio n s  o f fu n c tio n s  N e w  a n d  G iv e n , a n d  im p le m e n ta tio n s  in  th e  r e g is te r  o f AG I L E  
p r o je c t w e r e  n o t o u r  a im  w ith in  th e  p r o je c t fr a m e . 

T h is  s e t o f e x a m p le s  illu s tr a te s  n o t o n ly  th a t th e  th r e e  S la v ic  la n g u a g e s  e x h ib it h ig h  
d e g r e e  o f w o r d  o r d e r  fr e e d o m , a llo w in g  w o r d  o r d e r  to  r e fle c t in fo r m a tio n  s tr u c tu r e , b u t a ls o  
th a t w o r d  o r d e r  is  m o r e  fr e e  in  C z e c h  a n d  R u s s ia n  th a n  in  B u lg a r ia n . C z e c h  a n d  R u s s ia n  
a llo w  to  p r e s e r v e  th e  g r a m m a tic a l s tr u c tu r e  a n d  p e r m u te  th e  c o n s titu e n ts  a c c o r d in g  th e  
c o m m u n ic a tiv e  p u r p o s e  in  a  g iv e n  c o n te x t. T h e  c o n te x ts  c o r r e s p o n d in g  to  s o m e  o f th e  
p e r m u ta tio n s  m a y  o f c o u r s e  b e  le s s  lik e ly  to  o c c u r  in  th e  AG I L E  te x ts . B u lg a r ia n , o n  th e  
o th e r  h a n d , s e e m s  to  b e  c lo s e  to  E n g lis h .  

I n  c o m p a r is o n  to  E n g lis h , ( 6 8 ) ( e )  is  in te r e s tin g , b e c a u s e  in  th is  c a s e  B u lg a r ia n  a llo w s  a  
w o r d  o r d e r  w h ic h  in  n o t p o s s ib le  in  E n g lis h , i.e . O p e n  w ith  c o m m a n d  O p e n  a  file . S o  th e  
g e n e r a liz a tio n  a p p e a r s  to  b e  th a t th e  o r d e r  o f e le m e n ts  a fte r  th e  v e r b  is  fr e e , o r  a t le a s t m o r e  
fr e e , in  B u lg a r ia n  th a n  in  E n g lis h . W e  w o r k  w ith  th e  a s s u m p tio n  th a t th is  o r d e r  is  
d e te r m in e d  b y  th e  c o m m u n ic a tiv e  p u r p o s e , in  th e  s a m e  w a y  a s  in  C z e c h  a n d  R u s s ia n . - >  I n  
B u lg a r ia n  c o n te x tu a lly  b o u n d n e s s  o r  n o n - b o u n d n e s s  o f a  p a r tic u la r  c la u s e  e le m e n t is  
s ig n a lle d  n o t o n ly  b y  its  p o s itio n  a m o n g  th e  o th e r  c la u s e  e le m e n ts , b u t a ls o  b y  d e te r m in a tio n , 
w h ic h  is  m a n ife s te d  b y  ( p r e s e n c e  o r  a b s e n c e  o f)  a  m o r p h o lo g ic a l m a r k e r  c a r r ie d  b y  th e  
w o r d . 

I n  g e n e r a l, th e  o r d e r in g  a t e v e r y  le v e l o f g r a m m a tic a l s tr u c tu r e  c a n  r e fle c t in fo r m a tio n  
s tr u c tu r e  a t le a s t to  s o m e  d e g r e e . T h u s , w h a t is  b e in g  o r d e r e d  a r e  ( i)  c la u s e s  in  a  c o m p le x  
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s e n te n c e , ( ii)  e le m e n ts  o f in d iv id u a l s im p le x  c la u s e s , i.e . p r e p o s itio n a l p h r a s e s , n o m in a l 
g r o u p s , a d v e r b s , ( iii)  e le m e n ts  w ith in  e a c h  n o m in a l g r o u p , e tc . At e a c h  o f th e s e  le v e ls , a ls o  
in fo r m a tio n  s tr u c tu r e  is  o f r e le v a n c e . W e  illu s tr a te  th is  w ith  th e  fo llo w in g  C z e c h  e x a m p le s :1 5  

( 6 9 )  Cla u s e  o r d e r in g  w it h in  a  c o m p le x  s e n t e n c e  w it h  a  h y p o t a c t ic  r e la t io n  

( a )  C z :  
Kd y ž    p r o g r a m           n e r a g u je ,   s tis k n

�
te  Ctrl+ A lt+ D e l. 

W h e n  p r o g r a m - N o m   n o t- r e a c ts   p r e s s        C tr l+ Alt+ D e l 
W h e n  th e  p r o g r a m  d o e s  n o t r e s p o n d , p r e s s  Ctrl+ A lt+ D e l. 

( b )  C z :  
Ctrl+ A lt+ D e l  s tis k n � te , k d y ž    p r o g r a m           n e r e a g u je ,  
C tr l+ Alt+ D e l p r e s s        w h e n   p r o g r a m - n o m   n o t- r e a c ts    
W h e n  th e  p r o g r a m  d o e s  n o t r e s p o n d , p r e s s  Ctrl+ A lt+ D e l. 

( 7 0 )  O r d e r in g  o f c o n s t it u e n t s  a t  t h e  c la u s e  le v e l 

( a )  Z       m e n u            D a ta  v y b e r te  S ty l           M u lti� á ry . 
F r o m  m e n u - G e n   D a ta  c h o o s e   S ty le -Ac c   M u ltilin e - G e n   
F r o m  th e  D a ta  m e n u  c h o o s e  M u ltilin e  S ty le . 

( b )  V y b e r te   S ty l          M u lti� á ry   z         m e n u            D a ta . 
c h o o s e     S ty le - A c c   M u ltilin e   fr o m   m e n u - G e n     D a ta  
C h o o s e  M u ltilin e  S ty le  fr o m  th e  D a ta  m e n u . 

( 7 1 )  O r d e r in g  w it h in  a  n o m in a l g r o u p  
N e jd � ív e  u r � e te     p o � á te � n í b o d           o b lo u k u  a     p o to m  u r � e te    b o d          k o n c o v ý . 
F ir s t       s p e c ify   s ta r tin g      p o in t-Ac c  a r c - G e n  a n d  th e n     s p e c ify  b o d -Ac c  e n d in g  
F ir s t s p e c ify  th e  s ta r tin g s  p o in t o f th e  a r c  a n d  th e n  th e  e n d  p o in t. 

H o w e v e r , it is  th e  o r d e r in g  o f e le m e n ts  a t th e  c la u s e  le v e l th a t is  m o s t s tr o n g ly  in flu e n c e d  
b y  in fo r m a tio n  s tr u c tu r e , a n d  th a t c a n n o t b e  m o d e lle d  a d e q u a te ly  w ith o u t ta k in g  in fo r m a tio n  
s tr u c tu r e  in to  a c c o u n t. I t is  a ls o  th e  le v e l o f o r d e r in g  th a t is  m o s t w id e ly  m a n ife s te d  in  th e  
te x ts  g e n e r a te d  in  Ag ile . S in c e  th e  in flu e n c e  o f in fo r m a tio n  s tr u c tu r e -  a t th e  c la u s e  le v e l 
c o n s titu te s  th e  m o s t im p o r ta n t a n d  m o s t fr e q u e n t p r o b le m  in  th e  te x ts  g e n e r a te d  in  Ag ile , it 
is  th is  a s p e c t o f o r d e r in g  th a t w e  c o n c e n tr a te  o n . 

3 .5 .2  T e x t  G e n e r a t io n  O v e r v ie w  

T h e  e n tir e  te x t g e n e r a tio n  p r o c e s s  ta k e s  a s  a n  in p u t a  k n o w le d g e  r e p r e s e n ta tio n  o f th e  
c o n te n t to  b e  c o n v e y e d  b y  th e  te x t. I n  th is  s e c tio n , w e  e x p la in  h o w  o u r  o r d e r in g  a lg o r ith m  
fits  in to  th e  o v e r a ll a r c h ite c tu r e  o f te x t g e n e r a tio n  in  AG I L E . W ith in  AG I L E , w e  a im  a t s o -
c a lle d  " e n d - to - e n d "  g e n e r a tio n : A u s e r  p r o v id e s  a  c o n te n t s p e c ific a tio n  in  th e  fo r m  o f a n  A-
b o x  u s in g  a n  a u th o r in g  in te r fa c e , a n d  o b ta in s  a s  o u tp u t a  te x t r e a liz in g  th a t A-b o x , in  a  
p a r tic u la r  te x t s ty le .  

T h e  A-b o x  s e r v e s  a s  in p u t to  th e  T e x t S tr u c tu r in g  M o d u le  ( T S M )  w h ic h  y ie ld s  a  s e t o f 
fo r m u la s  in  a  S e n te n c e  P la n n in g  L a n g u a g e  ( S P L )  fo r  th e  s e n te n c e s  to  b e  g e n e r a te d  to  

                                                

 
1 5   O b v io u s ly , th e  w o r d  o r d e r - a lte r n a tiv e s  p r e s e n te d  in  ( 6 9 ) , ( 7 0 )  a n d  ( 7 1 )  a r e  g e n e r a lly  n o t m u tu a lly  

s u b s titu ta b le  in  a  g iv e n  c o n te x t. 
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c o n v e y  th e  g iv e n  c o n te n t, in  a  s ty le  th a t is  a p p r o p r ia te  g iv e n  th e  te x t s ty le . T o  g u id e  th e  te x t 
p la n n in g  d o n e  b y  th e  T S M , w e  e m p lo y  te x t s tr u c tu r e  e le m e n ts  th a t c o r r e s p o n d  to  
id e n tifia b le  p a r ts  in  a n  A-b o x  c o n fig u r a tio n , a n d  te x t te m p la te s  th a t s p e c ify  p a r tic u la r  te x t 
s ty le s .  

T h e  T S M  is  d e s c r ib e d  in  m o r e  d e ta il in  ( K r u ijff& K r u ijff- K o r b a y o v á  1 9 9 9 ) . T h e  e s s e n tia l 
id e a s  c a n  b e  s u m m a r iz e d  a s  fo llo w s . T h e  m a jo r  c o m p o n e n t  is  fo r m e d  b y  th e  te x t p la n n e r  
w h ic h  is  a  s y s te m ic  n e tw o r k s  fo r  te x t s tr u c tu r in g . I n  th e  s p ir it o f ( B a te m a n & T e ic h  1 9 9 4 ) , w e  
h a v e  c o n s tr u c te d  a  r e g io n  th a t d e fin e s  a n  a d d itio n a l le v e l o f lin g u is tic  r e s o u r c e s  fo r  th e  le v e l 
o f g e n r e . T h e  r e g io n  e n a b le s  th e  c o m p o s itio n  o f te x t s tr u c tu r e s  in  a  w a y  th a t is  v e r y  s im ila r  
to  th e  w a y  a  le x ic o - g r a m m a r  b u ild s  u p  g r a m m a tic a l s tr u c tu r e s . I n  fa c t, b y  u s in g  K P M L  to  
im p le m e n t th e  m e a n s  fo r  te x t s tr u c tu r in g , a  s m o o th  in te r a c tio n  b e tw e e n  g lo b a l le v e l te x t 
g e n e r a tio n  ( s tr a te g ic  g e n e r a tio n )  a n d  le x ic o - g r a m m a tic a l e x p r e s s io n  ( ta c tic a l g e n e r a tio n )  is  
fa c ilita te d .1 6 . 

T h e  m a in  o r g a n iz in g  p r in c ip le  e m p lo y e d  in  th e  r e g io n  is  th a t te x t te m p la te s  a n d  te x t 
s tr u c tu r e  e le m e n ts  a r e  e s s e n tia lly  o r th o g o n a l id e a s . T h e r e fo r e  it c o n s is ts  o f tw o  p a r ts . O n e  
p a r t d e a ls  w ith  in te r p r e tin g  th e  A-b o x  in  te r m s  o f te x t s tr u c tu r e  e le m e n ts . B y  tr a v e r s in g  th e  
n e tw o r k  th a t th e  s y s te m s  o f th is  p a r t m a k e  u p , w e  o b ta in  a  te x t s tr u c tu r e  fo r  th e  A-b o x  
c o n fo r m in g  to  th e  w a y  th e  A-b o x  s tr u c tu r e s  th e  c o n te n t. T h e  o th e r  p a r t o f th e  r e g io n  
im p o s e s  c o n s tr a in ts  o n  th e  r e a lis a tio n  o f th e  te x t s tr u c tu r e  e le m e n ts  th a t a r e  b e in g  
in tr o d u c e d  b y  tr a v e r s in g  th e  o th e r  p a r t o f th e  r e g io n . N a tu r a lly  it w ill d e p e n d  o n  o u r  c h o ic e  
o f a  p a r tic u la r  te x t te m p la te  ( s ty le )  w h ic h  c o n s tr a in ts  w ill b e  im p o s e d . T h e s e  c h o ic e s  a r e  
m a d e  th r o u g h  in te r a c tio n  b e tw e e n  th e  u s e r  a n d  th e  s y s te m . 

Afte r  a  te x t s tr u c tu r e  is  b u ilt b y  tr a v e r s in g  th e  s y s te m ic  n e tw o r k s , w e  d iv id e  th e  A-b o x  
in to  s m a lle r  p ie c e s  o f c o n te n t th a t c a n  b e  a s s o c ia te d  w ith  th e  te x t s tr u c tu r e  e le m e n ts  fr o m  
w h ic h  th e  te x t s tr u c tu r e  is  c o m p o s e d . I n  th e  s e ttin g  o f K P M L  th is  c a n  e a s ily  b e  d o n e  u s in g  
s o - c a lle d  I D - in q u ir ie s .  

F in a lly , th e  s o - c a lle d  s e n te n c e  p la n n e r  tr a n s la te s  th e  te x t p la n  in  to  a  s e t o f S P L s , 
s p e c ify in g  h o w  th e s e  in d iv id u a te d  p ie c e s  o f c o n te n t s h o u ld  b e  r e a liz e d , in  c o n ju n c tio n  w ith  
th e  r e a liz a tio n  c o n s tr a in ts  im p o s e d  b y  te x t te m p la te s . T h e  S P L s  th e n  s e r v e  a s  in p u t to  
la n g u a g e - s p e c ific  ta c tic a l g e n e r a to r s  th a t a c tu a lly  g e n e r a te  th e s e  s e n te n c e s .  

I t is  in  th is  s e ttin g , in  w h ic h  in d iv id u a l s e n te n c e s  a r e  s p e c ifie d  a n d  g e n e r a te d  th a t 
u ltim a te ly  m a k e  u p  a  te x t, th a t th e  is s u e  o f g e n e r a tin g  c o n te x tu a lly  a p p r o p r ia te  s e n te n c e s  
a r is e s . F o r  o n ly  in  th a t w a y  a  s m o o th  flo w  o f th e  te x t c a n  b e  a s s u r e d . T o  th is  e n d , th e  
s e n te n c e  p la n n e r  in tr o d u c e s  in d ic a tio n  o f in fo r m a tio n  s tr u c tu r e  in to  th e  S P L s  it p r o d u c e s . 

I n fo r m a tio n  s tr u c tu r e  is  in d ic a te d  in  te r m s  o f m a r k in g  in d iv id u a l s e m a n tic  u n its  in  th e  
S P L s  a s  e ith e r  c o n te x tu a lly  b o u n d  o r  c o n te x tu a lly  n o n - b o u n d  ( s e e  L S P E C 2  fo r  a  d e ta ile d  
d is c u s s io n  o f th e  te r m in o lo g y  w h ic h  is  a d o p te d  fr o m  S g a ll e t a l. 1 9 8 6 ) . N a tu r a lly , th e  
q u e s tio n  m a y  b e  r a is e d , w h a t ite m s  c a n  b e  c o n s id e r e d  a s  e lig ib le  fo r  b e in g  la b e lle d  e ith e r  a s  
c o n te x tu a lly  b o u n d , o r  c o n te x tu a lly  n o n b o u n d . I n  F G D  ( S g a ll e t a l. 1 9 8 6 ) , a n y  s e m a n te m e  

                                                

 
1 6   I n  th is  w a y   w e  tr y  to  o v e r c o m e  th e  n o to r io u s  p r o b le m  k n o w n  a s  th e  g e n e r a tio n  g a p  in  w h ic h  a  te x t 

p la n n in g  m o d u le  la c k s  c o n tr o l o v e r  th e  fin e - g r a in e d  d is tin c tio n s  th a t a r e  a v a ila b le  in  th e  g r a m m a r . I n  
o u r  c a s e , b o th  te x t p la n n in g  a n d  s e n te n c e  p la n n in g  a r e  in te g r a te d  in to  o n e  a n d  th e  s a m e  s y s te m , 
o r g a n iz e d  in  a  s tr a tific a tio n a l m a n n e r . 
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( o r  a u to s e m a n tic  w o r d )  c a n  b e  e ith e r  in  c o n te x tu a lly  b o u n d  o r  n o n b o u n d  - - fu n c tio n  w o r d s  
n o r m a lly  c a n n o t. R e la tin g  th a t to  th e  AG I L E  c o n te x t, w e  c a n  c o n c e iv e  o f e v e r y  in s ta n tia tio n  
o f a  co n te n t c o n c e p t ( i.e . a s  o p p o s e d  to  a  co n fig u r a tio n a l c o n c e p t lik e  P R O C E D U R E )  a s  
c o n s titu tin g  a  s e m a n tic  u n it, a n d  b e in g  m a r k e d  a s  e ith e r  c o n te x tu a lly  b o u n d  o r  n o n - b o u n d . 

T h e  s e n te n c e  p la n n e r  d e c id e s  o n  th e  c o n te x tu a l b o u n d n e s s  o f a  s e m a n tic  u n it a s  fo llo w s . 
W e  b u ild  a  d is co u r s e  m o d e l in  p a r a lle l to  b u ild in g  th e  te x t p la n , w h e r e b y  th e  d is c o u r s e  
m o d e l k e e p s  tr a c k  o f w h a t c o n c e p t id e n tifie r s  ( w h ic h  c a n  d o u b le  a s  d is co u r s e  r e fe r e n ts )  
h a v e  b e e n  u s e d . S u b s e q u e n tly , th e  s e n te n c e  p la n n e r  u s e s  th is  d is c o u r s e  m o d e l to  d e c id e  
w h e th e r  o r  n o t a  p a r tic u la r  c o n c e p t s h o u ld  b e  r e a liz e d  a s  c o n te x tu a lly  b o u n d : I f th e  id e n tifie r  
o f th e  c o n c e p t w a s  a lr e a d y  in tr o d u c e d  in  th e  p r e c e d in g  c o n te x t, th e n  th e  c o n c e p t w ill b e  
r e a liz e d  a s  c o n te x tu a lly  b o u n d . T h e  T S M  th u s  m o d e ls  th e  id e a  o f c o n te x tu a l b o u n d n e s s  a s  
r e - u s e  o f id e n tic a l c o n te n t. 

3.5 .3 A  W o r d  O r d e r in g  A lg o r it h m  U s in g  I n fo r m a t io n  S t r u c t u r e  

T h e  im p o r ta n t c o n c lu s io n  d r a w n  fr o m  th e  c o m p a r is o n s  o f th e  d e g r e e  o f w o r d  o r d e r  fr e e d o m  
in  C z e c h , R u s s ia n , B u lg a r ia n  a n d  E n g lis h  is  th a t in  d e v e lo p in g  a  u n ifo r m  m e c h a n is m  fo r  
h a n d lin g  w o r d  o r d e r  in  th e  AG I L E  m u ltilin g u a l g e n e r a tio n  s y s te m , w e  n e e d  to  a llo w  fo r  a  
s u ffic ie n t d e g r e e  o f fle x ib ility  s u c h  th a t e a c h  g r a m m a r  c a n  s e t w h a te v e r  g r a m m a tic a l 
c o n s tr a in ts  a r e  n e e d e d  in  th e  in d iv id u a l la n g u a g e , w h ile  a t th e  s a m e  tim e , le a v in g  
g r a m m a tic a lly  u n c o n s tr a in e d  o r d e r in g  to  b e  d e c id e d  b y  o th e r  a p p r o p r ia te  s tr a te g ie s .  

T h e  a p p r o a c h  to  w o r d  o r d e r in g  d e v e lo p e d  in  Ag ile  e m p lo y s  th e  fo llo w in g  p r in c ip le s : 

• T h e  g r a m m a r  im p o s e s  s tr u c tu r a l c o n s tr a in ts , s u c h  a s  th e  o r d e r in g  o f c o n n e c tiv e s , 
p la c e m e n t o f s e n te n tia l c litic s  a n d  p o s s ib ly  v e r b - s e c o n d  p o s itio n .  

• T h e  te x t p la n n e r  c a n  d e te r m in e  th e  e le m e n t to  b e c o m e  th e  T h e m e  in  o r d e r  to  r e fle c t 
a  p a r tic u la r  te x tu a l o r g a n iz a tio n . I f n o  p a r tic u la r  e le m e n t is  c h o s e n  a s  th e  T h e m e , th e  
g r a m m a r  c h o o s e s  th e  le a s t c o m m u n ic a tiv e ly  d y n a m ic  e le m e n t a s  th e  T h e m e . T h e  
T h e m e  is  th e n  p la c e d  a t th e  b e g in n in g  o f th e  c la u s e , a lth o u g h  n o t n e c e s s a r ily  a t th e  
v e r y  fir s t p o s itio n , a s  th is  m ig h t b e  o c c u p ie d , e .g ., b y  a  c o n n e c tiv e . T h e  p la c e m e n t o f 
th e  T h e m e  is  r e s o lv e d  b y  th e  g r a m m a r . 

• T h e  te x t a n d  s e n te n c e  p la n n e r  d e te r m in e  in fo r m a tio n  s tr u c tu r e , in  p a r tic u la r , 
c o n te x tu a l b o u n d n e s s  o f e a c h  ite m . C o n te x tu a l b o u n d n e s s  is  th e n  u s e d  to  c o n s tr a in  
w o r d  o r d e r  a t th e  c la u s e  le v e l a s  fo llo w s : 

o T h e  c o n te x tu a lly  b o u n d  ( C B )  e le m e n ts  ( if th e r e  a r e  a n y )  p r e c e d e  th e  
c o n te x tu a lly  n o n - b o u n d  ( N B )  e le m e n ts  in  th e  p r o to ty p ic a l c a s e s .1 7  

                                                

 
1 7   W h ile  C B  ite m s  p r e c e d e  N B  ite m s  a t th e  le v e l o f a  c la u s e  in  th e  p r o to ty p ic a l c a s e , th e  o r d e r  c a n  b e  

r e v e r s e d  in  n o n - p r o to ty p ic a l c a s e s . S u c h  r e v e r s e d  o r d e r  w h e n  N B  ite m s  p r e c e d e  C B  ite m s  a t th e  s e n te n e  
le v e l is  c a lle d  s u b je ctiv e  o r d e r in g  ( M a th e s iu s  1 9 3 9 , F ir b a s  1 9 9 2 ) . F o r  e x a m p le , th e  q u e s tio n  ( C z )  C o  
z m iz e lo ?   ( W h a t d is a p p e a r e d ? )  c a n  b e  a n s w e r e d  e ith e r  b y  a  s e n te n c e  w ith  th e  p r o to ty p ic a l o r d e r : ( C z )  
Z m iz e lo  o k n o , o r  b y  a  s e n te n c e  w ith  s u b je c tiv e  o r d e r in g  ( C z )  O k n o  z m iz e lo . N o t o n ly  w o r d  o r d e r , b u t a ls o  
in to n a tio n  p la y  a n  im p o r ta n t r o le  in  s u c h  c a s e s . S u b je c tiv e  o r d e r in g  is  p o s s ib le , b u t r a th e r  s c a r c e  in  
w r itte n  te x ts  in  a  fo r m a l r e g is te r , lik e  th e  te x ts  g e n e r a te d  in  Ag ile . T h e r e fo r e  w e  le a v e  s u b je c tiv e  
o r d e r in g  a s id e . 
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o T h e  m u tu a l o r d e r in g  o f m u ltip le  C B  ite m s  in  a  c la u s e  c o r r e s p o n d s  to  
c o m m u n ic a tiv e  d y n a m is m , a n d  th e  m u tu a l o r d e r in g  o f m u ltip le  N B  ite m s  in  a  
c la u s e  fo llo w s  s y s te m ic  o r d e r in g  ( S O )  - - w ith  th e  e x c e p tio n s  r e q u ir e d  b y  
g r a m m a tic a lly  c o n s tr a in e d  o r d e r in g  a s  d e s c r ib e d  b e lo w . T h e  d e fa u lt fo r  
c o m m u n ic a tiv e  d y n a m is m  is  s y s te m ic  o r d e r in g . 

o T h e  m a in  v e r b  o f a  c la u s e  is  o r d e r e d  a t th e  b o u n d a r y  b e tw e e n  th e  C B  
e le m e n ts  a n d  th e  N B  e le m e n ts , u n le s s  th e  g r a m m a r  s p e c ifie s  o th e r w is e  ( e .g . 
v e r b - s e c o n d  p o s itio n  in  C z e c h  o r  R u s s ia n ) . 

T o  s h o w  o u r  a p p r o a c h  in  a  n u ts h e ll, w e  p r e s e n t a n  a b s tr a c t w o r d  o r d e r in g  a lg o r ith m  in  
F ig u r e  5 5 . U s in g  " < "  fo r  lin e a r  p r e c e d e n c e , th e  o r d e r in g  it p r o d u c e s  ( fo r  C z e c h )  c a n  b e  
s c h e m a tiz e d  a s  fo llo w s : 

Theme < Clitics < Rest-CB < Verb < Rest-NB 

 
Given: 
    a set GC of ordering constraints imposed by the grammar 
    a list L1 of constituents that are to be ordered, 
    a list D giving ordering of CB constituents (default is SO) 
 
Create two lists LC and LN of default orderings: 
 
    Create empty lists LC and LN        % LC for CB items, LN for NB 
items 
    Repeat for each element E in L1 
            if E is CB, 
                then add E into LC, 
                else add E into LN. 
    Order all elements in LC according to D   % default for D is SO 
    Order all elements in LN according to SO 
    if the Verb is yet unordered then 
        Order the Verb at the beginning of LN 
 
Order the elements of L1 
    if GC is not empty then 
         use the contraints in GC, and 
         if the contraints in GC are insufficient, 
            apply first the default orders in LC and then those in LN 

Fig u re  5 5 : Fle x ib le  w o rd  o rd e rin g  a lg o rith m  

Ac c o r d in g  to  th is  a lg o r ith m , th e  o r d e r in g  c o n s tr a in ts  p o s e d  b y  th e  g r a m m a r  h a v e  th e  
h ig h e s t p r io r ity . N o te  th a t th is  in c lu d e s  th e  o r d e r in g  o f th e  te x tu a lly  d e te r m in e d  T h e m e . 
T h e n , a n y  e le m e n ts  w h ic h  a r e  n o t o r d e r e d  b y  th e  g r a m m a r , a r e  s u b je c t to  th e  o r d e r in g  
a c c o r d in g  to  in fo r m a tio n  s tr u c tu r e , i.e . s y s te m ic  o r d e r in g  in  c o m b in a tio n  w ith  th e  C B /N B  
d is tin c tio n . T h e  N B  e le m e n ts  a r e  o r d e r e d  b y  S O . T h e  o r d e r in g  o f th e  C B  e le m e n ts  c a n  b e  ( i)  
s p e c ifie d  o n  th e  b a s is  o f th e  c o n te x t, ( ii)  r e s tr ic te d  b y  th e  g r a m m a tic a l s tr u c tu r e , ( iii)  fo llo w  
S O . T h e  v e r b  is  p la c e d  b e tw e e n  th e  la s t C B  a n d  th e  fir s t N B  e le m e n t, u n le s s  it is  its e lf th e  
T h e m e .  

T h e  o r d e r in g  a lg o r ith m  a s  s u c h  is  th e  s a m e  fo r  a ll th e  th r e e  la n g u a g e s  u n d e r  
c o n s id e r a tio n . W h a t m a y  d iffe r  is  fir s t o f a ll th e  s y s te m ic  o r d e r in g . F u r th e r  d iffe r e n c e s  
b e tw e e n  th e  la n g u a g e s  a r e  e n c o u n te r e d  in  th e  c o n s tr a in ts  o n  w h ic h  e le m e n ts  c a n  b e  o r d e r e d  
r a th e r  fr e e ly  a n d  w h ic h  e le m e n ts  a r e  s u b je c t to  o r d e r in g  r e q u ir e m e n ts  p o s e d  b y  th e  s y n ta c tic  
s tr u c tu r e . 
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3.5 .3.1  I m p le m e n ta tio n  D e ta ils  

T h is  s e c tio n  d e s c r ib e s  th e  te c h n ic a l d e ta ils  o f th e  im p le m e n ta tio n  a n d  th u s  s e r v e s  a s  a  p a r t o f 
th e  d o c u m e n ta tio n  a c c o m p a n y in g  th e  w o r d  o r d e r in g  a lg o r ith m . T h e  n e w  o r d e r in g  
a lg o r ith m 1 8  w o r k s  w ith  th e  :c o n te x tu a l-b o u n d n e s s  s ta te m e n ts  in  S P L s , w h ic h  c a n  h a v e  th e  
v a lu e  y e s  o r  n o . I t is  d e fin e d  in  th e  file  cb-orderings.lisp a s  a  m e th o d  s p e c ia liz a tio n  fo r  
th e  p a r tic u la r  la n g u a g e  u s e d , e .g ., :CZECH-990015.  

T h e  m a in  n e w  fe a tu r e  a s  fa r  a s  im p le m e n ta tio n  is  c o n c e r n e d  is  th a t a c tu a lly  w e  n e e d  to  d o  
tw o  k in d s  o f o r d e r in g : th e  d e fa u lt ( s y s te m ic )  o r d e r in g  is  u s e d  fo r  th e  lis t o f c o n te x tu a lly  
b o u n d  ( L C B  in  th e  a lg o r ith m )  a s  w e ll a s  fo r  th e  lis t o f c o n te x tu a lly  n o n b o u n d  e le m e n ts  
( L N B ) , b u t s e p a r a te ly  fo r  e a c h  o f th e  lis ts . T h e  a lg o r ith m  a ls o  n e e d s  to  r e c o g n iz e  th e  m a in  
v e r b  is , s o  th e r e  a  g lo b a l v a r ia b le  w h ic h  is  s e t a s  fo llo w s  

(defvar *verb-functions* '(lexverb process)) 

I n  a d d itio n , th e  fo llo w in g  c h a n g e s  a r e  r e q u ir e d  in  th e  g r a m m a r  r e s o u r c e s : 

S y s te m ic  o r d e r in g  n e e d s  to  b e  d e fin e d  a s  o n e  o f th e  d e fa u lt o r d e r in g - c o n s tr a in ts , fo r  
e x a m p le , th e  in itia l v e r s io n  o f th e  S O  in  C z ig e l- F I N P  is :  

(agent timelocative spacelocative means goal) 

 

T h e  e n tir e  lis t o f d e fa u lt o r d e r s  th u s  b e c o m e s  a s  fo llo w s : 
 
(define-default-orders 
 :language :CZECH-990015  
 :orders '((agent timelocative spacelocative means goal)19 
;;the rest are the Nominal group, etc. orderings of the old constraints 
  (REPRESENTATIVE RSELECTOR PART PSELECTOR QUANTIFIER QSELECTOR  
ORDINATOR OSELECTOR SUPERLATIVE SSELECTOR TYPIC TSELECTOR DEICTIC POST-
DEICTIC NUMERATIVE SIZE STATUS AGE COLOUR PERIOD PROVENANCE 
LOCATIONCLASSIFIER USE PRE-EVENT MATERIAL CLASSIFIER4 CLASSIFIER3 
CLASSIFIER2 CLASSIFIER1 THING COMP-STANDARD-QUALIFIER QUALIFIER 
MEDIUMQUALIFIERMARKER AGENTQUALIFIERMARKER PHENOMENON PORTION 
ATTRIBUENDQUALIFIER ACCOMPANIMENT LOCATIVEQUAL BENEFICIARYQUALIFIER 
TEMPORAL EVENT) 
  (DEICTIC COMPARATOR QUALITY STANDARDINDICATOR STANDARD)  
  (PRE-CARDINAL MILLION THOUSAND HUNDRED SUPRATEN SUBTEN) 
  (PRE-CARDINAL TEMPERER APEX) 
  (PRE-CARDINAL THOUSANDDIGIT HUNDREDDIGIT TENDIGIT UNITSDIGIT DIGIT))) 

• ( s e e  file  ordering-constraints.gram)  

T h e  r e v is e d  K P M L  o r d e r in g  a lg o r ith m  th u s  e n a b le s  u s  to  h a n d le  th e  c o m b in a tio n  o f 
o r d e r in g  c o n s tr a in ts  im p o s e d  b y  ( i)  th e  g r a m m a r  a n d  ( ii)  in fo r m a tio n  s tr u c tu r e . T h e  
s tr u c tu r a l o r d e r in g  c o n s tr a in ts  o r ig in a tin g  fr o m  th e  g r a m m a r  a r e  ta k e n  in to  a c c o u n t fir s t, a n d  
in fo r m a tio n  s tr u c tu r e  is  u s e d  to  c o m p u te  a n  o r d e r in g  o f a n y  e le m e n ts  n o t o r d e r e d  b y  th e  
g r a m m a r  c o n s tr a in ts . 

                                                

 
1 8   T h e  n e w  o r d e r in g  a lg o r ith m  h a s  b e e n  im p le m e n te d  b y  J o h n  B a te m a n . 
1 9   N o te  th a t th e  a lg o r ith m  le a v e s  a n y th in g  th a t is  n o t in  th e  S O  u n p la c e d , s o  u n le s s  th e  g r a m m a r  d o e s  it, 

th e r e  w ill b e  m a n y  p o s s ib le  o r d e r in g s  fo r  s e n te n c e s  w ith  o th e r  c o n s titu e n ts  th a n  th o s e  m e n tio n  in  th e  S O  
lis t (agent timelocative spacelocative means goal) . 
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I n  th is  w a y , th e  o r d e r in g  a lg o r ith m  is  g e n e r a l, a n d  th e  g r a m m a r  o f e a c h  la n g u a g e  c a n  
d e te r m in e  to  w h a t e x te n t th e  w o r d  o r d e r  in  th a t la n g u a g e  is  " fix e d "  ( i.e ., s tr u c tu r a lly  
c o n s tr a in e d )  o r  " fr e e "  ( i.e ., c o n s tr a in e d  b y  in fo r m a tio n  s tr u c tu r e ) . I n  th e  n e x t tw o  s e c tio n  w e  
d e s c r ib e  th e  a p p lic a tio n  o f th e  o r d e r in g  a lg o r ith m  in  th e  C z e c h  a n d  R u s s ia n  g r a m m a r s . 

3.5 .3.2  A p p lic a tio n  o f  th e  a lg o r ith m  in  th e  C z e c h  G r a m m a r  

W e  s h o w  b e lo w  s e v e r a l in p u t S P L s  w h ic h  r e fle c t c o n te x tu a l b o u n d n e s s ,2 0  a n d  th e  
c o r r e s p o n d in g  g e n e r a te d  o u tp u t in  C z e c h  u s in g  th e  c u r r e n t v e r s io n  o f C z ig e l- F I N P . T h e  
g r a m m a tic a l c o n s tr a in ts  r e m a in  th e  s a m e  in  a ll th e  e x a m p le s : th e y  d e te r m in e  th e  o r d e r in g  o f 
th e  T h e m e  a t th e  fr o n t a n d  o f th e  r e fle x iv e  p a r tic le  ( c litic )  a fte r  th e  T h e m e . B r a c k e tin g  in  th e  
E n g lis h  g lo s s e s  o f th e  e x a m p le s  in d ic a te s  s e m a n tic  u n its . T h e  g lo s s e s  a ls o  c o n ta in  s u b s c r ip ts  
in d ic a tin g  th e  fu n c tio n s  o f th e  in d iv id u a l, i.e . G o a l, M e a n s , a n d  a n  in d ic a tio n  o f c o n te x tu a l 
b o u n d n e s s  ( C B )  a n d  n o n - b o u n d n e s s  ( N B ) . 

( 7 2 )   ( o p e n s )  ( r e fl)  ( c o m m a n d - in s  Open)Me a n s -N B  ( file ) G o a l-N B : 

( a )  I n p u t S P L : 
(S1 / directed-action :lex otevr3i2t 
  :speechact assertion :prefer-mention-agent-q withhold 
  :ACTOR (hearer / Person ) 
  :ACTEE (file / object :lex soubor ) 
  :Instrumental (command / object :lex pr3i2kaz 
    :class-ascription (label / object :name GUI-OPEN)))  

( b )  G e n e r a te d  o u tp u t:  
C z : O te v ír á  s e  p

�
ík a z e m  Open s o u b o r . 

I n  ( 7 2 ) ( a ) , n o  e le m e n t is  s p e c ifie d  a s  C B , s o  th e  g e n e r a te d  o r d e r in g  in  ( 7 2 ) ( b )  is  b a s e d  o n ly  
o n  th e  s tr u c tu r a l c o n s tr a in ts  im p o s e d  b y  th e  g r a m m a r , a n d  th e  S O  d e fa u lts . T h e  g r a m m a r  
c h o o s e s  th e  v e r b  a s  th e  d e fa u lt T h e m e .  

( 7 3 )  ( file ) G o a l-C B  ( r e fl)  ( o p e n s )  ( c o m m a n d - in s  Open)Me a n s -N B : 

( a )  I n p u t S P L : 
(S1 / directed-action :lex otevr3i2t 
  :speechact assertion :prefer-mention-agent-q withhold 
  :ACTOR (hearer / Person ) 
  :ACTEE (file / object :lex soubor :contextual-boundness yes) 
  :Instrumental (command / object :lex pr3i2kaz 
    :class-ascription (label / object :name GUI-OPEN)))  

( b )  G e n e r a te d  o u tp u t:  
C z : S o u b o r  s e  o te v ír á  s e  p

�
ík a z e m  Open. 

I n  ( 7 3 ) , 's o u b o r ' ( fie )  is  s p e c ifie d  a s  C B , a n d  it is  th e  o n ly  C B  e le m e n t. N o  T h e m e  h a s  b e e n  
s p e c ifie d . T h u s , 's o u b o r ' is  c h o s e n  a s  th e  d e fa u lt T h e m e  a n d  o r d e r e d  a t fr o n t, a n d  th e  
r e m a in in g  e le m e n ts  ( e x c e p t th e  c litic )  a r e  o r d e r e d  b y  S O . 

( 7 4 )   ( c o m m a n d - in s  Open)Me a n s -C B  ( r e fl)  ( o p e n s )  ( file ) G o a l-N B : 

( a )  I n p u t S P L : 
(S1 / directed-action :lex otevr3i2t 

                                                

 
2 0   W h e n  c o n te x tu a l b o u n d n e s s  e q u a ls  th e  d e fa u lt, i.e . c o n te x tu a ly  n o n - b o u n d , it is  n o t e x p lic itly  m e n tio n e d  

in  th e  S P L . 
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  :speechact assertion :prefer-mention-agent-q withhold 
  :ACTOR (hearer / Person ) 
  :ACTEE (file / object :lex soubor ) 
  :Instrumental (command / object :lex pr3i2kaz 
    :contextual-boundness yes 
    :class-ascription (label / object :name GUI-OPEN))) 

( b )  G e n e r a te d  o u tp u t:  
C z : P

�
ík a z e m  Open s e  o te v ír á  s o u b o r . 

I n  ( 7 4 ) , 'p � ík a z ' ( c o m m a n d )  is  s p e c ifie d  a s  C B , a n d  it is  th e  o n ly  C B  e le m e n t. N o  T h e m e  h a s  
b e e n  s p e c ifie d . T h u s , 'p � ík a z ' is  c h o s e n  a s  th e  d e fa u lt T h e m e  a n d  o r d e r e d  a t fr o n t, a n d  th e  
r e m a in in g  e le m e n ts  ( e x c e p t th e  c litic )  a r e  o r d e r e d  b y  S O . 

( 7 5 )  ( c o m m a n d - in s  Open) M e a n s -C B  ( r e fl)  ( file ) G o a l-C B  ( o p e n s ) : 

( a )  I n p u t S P L : 
(S1 / directed-action :lex otevr3i2t 
  :speechact assertion :prefer-mention-agent-q withhold 
  :ACTOR (hearer / Person ) 
  :ACTEE (file / object :lex soubor :contextual-boundness yes) 
  :Instrumental (command / object :lex pr3i2kaz 
    :contextual-boundness yes 
    :class-ascription (label / object :name GUI-OPEN)))  

( b )  G e n e r a te d  o u tp u t:  
C z : P

�
ík a z e m  Open s e  s o u b o r  o te v ír á . 

I n  ( 7 5 ) , b o th  's o u b o r ' ( file )  a n d  'p � ík a z ' ( c o m m a n d )  a r e  s p e c ifie d  a s  C B . N o  T h e m e  h a s  b e e n  
s p e c ifie d . T h u s , 'p � ík a z ' is  c h o s e n  a s  th e  d e fa u lt T h e m e , b e c a u s e  M e a n s  h a s  a  lo w e r  C D  th a n  
G o a l. 

( 7 6 )  ( file ) G o a l-C B  ( r e fl)  ( c o m m a n d - in s  Open) M e a n s -C B  ( o p e n s ) : 

( a )  I n p u t S P L : 
(S1 / directed-action :lex otevr3i2t 
  :speechact assertion :prefer-mention-agent-q withhold 
  :ACTOR (hearer / Person ) 
  :ACTEE (file / object :lex soubor :contextual-boundness yes) 
  :Instrumental (command / object :lex pr3i2kaz 
    :contextual-boundness yes 
    :class-ascription (label / object :name GUI-OPEN) 
    :theme file))  

( b )  G e n e r a te d  o u tp u t:  
C z : S o u b o r  s e  p

�
ík a z e m  Open o te v ír á . 

I n  ( 7 6 ) , a g a in  b o th  's o u b o r ' ( file )  a n d  'p � ík a z '( c o m m a n d )  a r e  s p e c ifie d  a s  C B , b u t th is  tim e  
's o u b o r ' h a s  b e e n  s p e c ifie d  a s  th e  T h e m e , a n d  th e r e fo r e  it is  o r d e r e d  a t fr o n t. 

O u r  c u r r e n t a p p r o a c h  a s  im p le m e n te d  s o  fa r  in  th e  C z ig e l- F I N P  g r a m m a r  h a s  th e  
fo llo w in g  s h o r tc o m in g . I t h a n d le s  o r d e r in g  a fte r  th e  d e te r m in a tio n  o f s y n ta c tic  s tr u c tu r e  a n d  
a fte r  th e  c o m p le tio n  o f s y n ta c tic  c o n s titu e n ts  a t a  g iv e n  le v e l, i.e . th e  c la u s e . T h e r e fo r e , 
w o r d  o r d e r  c h o ic e  is  c u r r e n tly  th e  o n ly  g r a m m a tic a l r e fle c tio n  o f in fo r m a tio n  s tr u c tu r e  in  th e  
C z e c h  s e n te n c e s  w e  g e n e r a te . 

I n  a n  im p r o v e d  v e r s io n  o f th e  C z ig e l- F in P  g r a m m a r , it w o u ld  b e  d e s ir a b le  to  ta k e  
in fo r m a tio n  s tr u c tu r e  in to  a c c o u n t a ls o  w h e n  m a k in g  p a r tic u la r  c h o ic e s  o f s y n ta c tic  
s tr u c tu r e s , fo r  e x a m p le , w h e n  d e c id in g  w h e th e r  to  u s e  p a s s iv e  o r  a c tiv e  v o ic e , o r  w h e th e r  to  
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u s e  a  s u b o r d in a te  c la u s e  o r  a  n o m in a liz a tio n . H o w e v e r  c h a lle n g in g  th is  is s u e  is , p u r s u in g  it 
in - d e p th  is  o u ts id e  th e  s c o p e  o f th e  Ag ile  p r o je c t. 

3.5 .3.3 A p p lic a tio n  o f  th e  a lg o r ith m  in  th e  R u s s ia n  G r a m m a r  

T h e  a lg o r ith m  h a s  b e e n  a ls o  a p p lie d  w ith  th e  R u s s ia n  g r a m m a r . 

3.5 .4  S t r u c t u r a l C o n s t r a in t s  o n  W o r d  O r d e r  in  t h e  g r a m m a r s  

As  m e n tio n e d  a b o v e , in fo r m a tio n  s tr u c tu r e  is  o n ly  o n e  s o u r c e  o f o r d e r in g  c o n s tr a in ts . 
An o th e r  im p o r ta n t s o u r c e  o f o r d e r in g  c o n s tr a in ts  is  th e  g r a m m a r  a s  s u c h . E v e n  in  la n g u a g e s  
w ith  a  h ig h  d e g r e e  o f w o r d  o r d e r  fr e e d o m , lik e  C z e c h  o r  R u s s ia n , in fo r m a tio n  s tr u c tu r e  c a n  
b e  s e e n  a s  p r o v id in g  a  d e fa u lt o r d e r in g  w h ic h  is  u s e d  u n le s s  o th e r  r e s tr ic tio n s  a p p ly . W h ile  
in  C z e c h  a n d  R u s s ia n , th e r e  a r e  r e la tiv e ly  fe w  s tr u c tu r a l ( g r a m m a tic a l)  r e s tr ic tio n s , 
B u lg a r ia n  is  m o r e  s im ila r  to  E n g lis h  w ith  r e s p e c t to  w o r d  o r d e r , in  th a t its  w o r d  o r d e r  is  
m o r e  fix e d  th a n  in  o th e r  S la v o n ic  la n g u a g e s .  

I n  th is  s e c tio n , w e  d is c u s s  th e  s tr u c tu r a l c o n s tr a in ts  o n  w o r d  o r d e r  th e  Ag ile  la n g u a g e s . 
I n  S e c tio n  3 .5 .4 .1 , w e  d is c u s s  a  p a r tic u la r  is s u e  o f s tr u c tu r a lly  c o n s tr a in e d  o r d e r in g  in  th e  
C z e c h  g r a m m a r , n a m e ly  th e  p la c e m e n t o f c litic s . 

S e c tio n  3 .5 .4 .2  a d d r e s s e s  th e  im p le m e n ta tio n  o f w o r d  o r d e r in g  in  th e  B u lg a r ia n  g r a m m a r . 
S in c e  th e  fle x ib le  w o r d  o r d e r in g  a lg o r ith m  p r o p o s e d  in  Ag ile  ( L S P E C 2  a n d  I M P L 2 )  a n d  
d e s c r ib e d  in  S e c tio n  3 .5 .3  h a s  n o t b e e n  a p p lie d  in  th e  B u lg a r ia n  g r a m m a r , th e  B u lg a r ia n  
g r a m m a r  a d o p ts  e s s e n tia lly  th e  h a n d lin g  o f w o r d  o r d e r  p r e s e n t in  th e  N ig e l g r a m m a r  fo r  
E n g lis h .  

3.5 .4 .1  C litic  P la c e m e n t in  C z e c h  

T h e  in s tr u c tio n a l te x ts  g e n e r a te d  in  AG I L E  c o n ta in  c o n s tr u c tio n s  w h ic h  b r in g  a b o u t th e  
p r o b le m  o f c lit ic  p la c e m e n t . I n  C z e c h , e x a m p le s  o f th e  u s e  o f c litic s  a r e  s e n te n c e s  
c o n ta in in g  th e  m e d io  p a s s iv e  a n d  le x ic a lly  r e fle x iv e  v e r b s , c o n d itio n a l m o o d  o r  w e a k  fo r m s  
o f p r o n o u n s , a s  illu s tr a te d  b e lo w .  

( 7 7 )  M e d io - p a s s iv e   
C z :Vy b e r e  s e    Co lo r. * Vy b e r e  Co lo r  s e . *  S e  v y b e r e  Co lo r. 
     S e le c ts  r e fl C o lo r   
    O n e  s e le c ts  th e  Co lo r c o m m a n d . 
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( 7 8 )  Re fle x iv e  v e r b ( s )  
C z : O b je v í    s e      o k n o . * O b je v í o k n o  s e . * S e  o b je v í o k n o . 
      Ap p e a r s   r e fl  b o x   
      A b o x  a p p e a r s . 

( 7 9 )  C o n d it io n a l m o o d  
C z : P r o g r a m  b y         s k o n

�
il. * P r o g r a m  s k o n

�
il b y . * B y  p r o g r a m  s k o n

�
il. 

      P r o g r a m   w o u ld   e n d   
      A/T h e  p r o g r a m  w o u ld  e n d . 

( 8 0 )  W e a k  p r o n o u n s  

( a )  C z : O z n a
�
te  

�
á r u . S m a ž te  ji s tis k n u tím         Del. 

       S e le c t     lin e   D e le te    it p r e s s in g  - I n s   Del. 
       S e le c t a  lin e . D e le te  it b y  p r e s s in g  th e  Del k e y . 

( b )  C z : S tis k n u tím  Del ji  s m a ž te . 

( c )  C z : * J i s tis k n u tím  Del s m a ž te . 

( d )  C z : S tis k n u tím  Del s m a ž te  ji.2 1  

T h e  c o r r e c t p la c e m e n t o f c litic s  in  C z e c h  is  a  d iffic u lt is s u e  in  g e n e r a l. I n  th e  I n te r m e d ia te  
P r o to ty p e , w e  h a v e  o n ly  a d d r e s s e d  th e  p la c e m e n t o f r e fle x iv e  p a r tic le s  ( u s e d  in  th e  r e fle x iv e  
p a s s iv e  fo r m  o r  in  th e  s o - c a lle d  " r e fle x iv e  ta n tu m "  v e r b  fo r m s ) , a n d  w e  o n ly  a d d r e s s e d  th e  
c a s e s  w h e n  a  s in g le  c litic  o c c u r r e d  in  a  s e n te n c e . 

T h e  fo llo w in g  e x a m p le  illu s tr a te s  th e  p la c e m e n t o f m u ltip le  c litic s  w ith in  a  s e n te n c e . 

( 8 1 )  M u lt ip le  c lit ic s  

( a )  C z : P r o g r a m  b y        s e    ji  p o k u s il s m a z a t. 
      P r o g r a m  w o u ld  r e fl it  tr ie d      d e le te  

( b )  C z : P r o g r a m  b y        s e    p o k u s il ji  s m a z a t. 
       P r o g r a m  w o u ld  r e fl tr ie d       it d e le te  
T h e  p r o g r a m  w o u ld  tr y  to  d e le te  it. 

I n  g e n e r a l, m u ltip le  c litic s  fo r m  a  c lit ic  c lu s t e r  w ith in  a  s e n te n c e  in  C z e c h . T h is  m e a n s , 
a ll s e n te n tia l c litic s  a r e  g r o u p e d  to g e th e r . T h e  p la c e m e n t o f th e  c litic  c lu s te r  is  s u b je c t to  th e  
s a m e  o r d e r in g  r e s tr ic tio n s  a s  th e  p la c e m e n t o f a  s in g le  c litic . I n  e x a m p le  ( 8 1 ) , w e  d e m o s tr a te  
a ll th e  p o s s ib le  c o r r e c t p la c e m e n ts  o f th e  c litic s  in  th e  g iv e n  s e n te n c e . 

T h e  m u tu a l o r d e r in g  o f c litic s  w ith in  th e  c litic  c lu s te r  is  a s  fo llo w s : 

• C z : a u x - b e - fo r m  ^  r e fle x iv e - c litic  ^  d a tiv e - p r o n o m in a l- c litic (s )  ^  a c c u s a tiv e -
p r o n o m in a l- c litic  

                                                

 
2 1   T h e  s e n te n c e  S tis k n u tím  Del s m a ž te  ji is  g r a m m a tic a l. H o w e v e r , th e  p r o n o u n  is  n o t a  w e a k  fo r m , a t 

le a s t n o t u n d e r  n e u tr a l s e n te n c e  in to n a tio n  p a tte r n  w ith  th e  in to n a tio n  c e n te r  a t th e  e n d . S u c h  s e n te n c e  
w o u ld  r e c e iv e  a  c o n tr a s tiv e  in te r p r e ta tio n , w h e r e  th e  r e fe r e n t o f th e  p r o n o u n  is  c o n tr a s te d  w ith  s o m e  
o th e r  e le m e n t in  th e  c o n te x t, a n  in te r p r e ta tio n  w h ic h  is  n o t s u p p o r te d  b y  th e  c o n te x t p r o v id e d .  
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I f a  s e n te n c e  c o n ta in s  a  fin ite  v e r b  m o d ifie d  b y  a n  in fin itiv e  v e r b  fo r m , a s  in  e x a m p le  ( 8 1 ) , 
th e n  th e r e  a r e  tw o  p o s s ib ilitie s  fo r  th e  p la c e m e n t o f th o s e  c litic s  w h ic h  o r ig in a te  fr o m  th e  
s u b o r d in a te d  v e r b : 

• T h e  c litic s  b e lo n g in g  to  th e  in fin itiv a l m o d ifie r  c a n  s ta y  a n d  b e  p la c e d  w ith in  th e  
" c la u s e - d o m a in "  o f th e  in fin itiv e  v e r b  fo r m . 

• T h e  c litic s  b e lo n g in g  to  th e  in fin itiv a l m o d ifie r  c a n  " c lim b "  to  th e  " m a in  c la u s e -
d o m a in "  a n d  b e  p la c e d  to g e th e r  w ith  o th e r  c litic s  ( if a n y )  b e lo n g in g  to  th e  fin ite  
v e r b  fo r m  T h e r e  a r e  tw o  r e s tr ic tio n s  o n  th is  c lim b in g  in  C z e c h :  

o T w o  id e n tic a l c litic  fo r m s  a r e  p r o h ib ite d  w ith in  o n e  c litic  c lu s te r . 

o T w o  r e fle x iv e  c litic s  a r e  p r o h ib ite d  w ith in  o n e  c litic  c lu s te r . 

T h e  e x a m p le  in  ( 8 2 )  illu s tr a te s  th e  p o s s ib ilitie s  o f c litic  p la c e m e n t in  c a s e  o f a  v e r b  p lu s  a n  
in fin itiv a l m o d ifie r  w h e r e  b o th  v e r b s  a r e  a c c o m p a n ie d  b y  a  c litic  in  C z e c h . I n  ( 8 2 ) ( a ) , th e  
r e fle x iv e  p a r tic le  se  s ta y s  w ith  th e  in fin itiv e  it b e lo n g s  to , in  ( 8 2 ) ( b )  it is  r a is e d  to  b e c o m e  
p a r t o f th e  c litic  c lu s te r  a t th e  m a in  c la u s e  le v e l, a s  a  r e s u lt o f w h ic h  th e r e  a r e  tw o  id e n tic a l 
c litic  fo r m s  n e x t to  o n e  a n o th e r , w h ic h  s itu a tio n  is  p r o h ib ite d  in  C z e c h , a n d  th e r e fo r e , th e  
tw o  o c c u r r e n c e s  o f se  a r e  " r e d u c e d "  ( c o lla p s e d )  to  ju s t o n e  a s  s h o w n  in  ( 8 2 ) ( c ) . 

( 8 2 )  Tw o  o c c u r r e n c e s  o f t h e  s a m e  c lit ic  

( a )  C z : P r o g r a m  b y        se    p o k u sil se    r e sta r to v a t. 
      P r o g r a m  w o u ld  r e fl tr ie d      r e fl r e s ta r t 

( b )  C z : * P r o g r a m  b y        se    se     p o k u sil r e sta r to v a t. 
         P r o g r a m  w o u ld  r e fl r e fl tr ie d       r e s ta r t.  

( c )  C z : P r o g r a m  b y        se    p o k u sil r e sta r to v a t. 
      P r o g r a m  w o u ld  r e fl tr ie d       r e s ta r t. 
      T h e  p r o g r a m  w o u ld  tr y  to  r e s ta r t its e lf. 

I n  th e  fo llo w in g  s e c tio n s , w e  p r e s e n t th e  s o lu tio n s  o f c litic  p la c e m e n t a d o p te d  in  th e  F in a l 
P r o to ty p e .  

I n  C z e c h , c litic s  h a v e  to  b e  p la c e d  in  th e  s o - c a lle d  W a c k e r n a g e l p o s it io n , c h a r a c te r iz e d  
r o u g h ly  a s  th e  p o s itio n  b e tw e e n  th e  fir s t a n d  th e  s e c o n d  e le m e n t in  a  c la u s e .2 2   I f th e r e  a r e  
m u ltip le  c litic s  in  a  s in g le  c la u s e , th e n  th e y  h a v e  to  b e  g r o u p e d  in  a  c lu s te r . T h e ir  m u tu a l 
o r d e r in g  d e p e n d s  o n  th e ir  fu n c tio n s  a n d  is  c o n s tr a in e d  b y  th e  g r a m m a r . 

V a r io u s  C z e c h  g r a m m a r ia n s  h a v e  d is c u s s e d  th e  c litic  p la c e m e n t p r o b le m , a n d  p r o p o s e d  
s o m e  s o lu tio n s  ( c f. B a u e r & G r e p l 1 9 7 2 , D a n e š  e t a l. 1 9 8 7 , K o p e

�
n ý  1 9 5 8 , T r á v n í

�
e k  1 9 4 9 , 

Š m ila u e r  1 9 6 6  c ite d  in  O liv a & Av g u s tin o v a  1 9 9 5 ) . W e  a c k n o w le d g e  th a t th is  is s u e  is  a  v e r y  
c o m p le x  o n e . T h e  ta r g e t te x ts  fo r  th e  F in a l P r o to ty p e  d o  n o t c o n ta in  th e  fu ll r a n g e  o f 
d iffic u lt c a s e s  in v o lv in g  m a n y  d iffe r e n t k in d s  o f c litic s  w ith in  a  s in g le  s e n te n c e  a n d  
c o m p lic a te d  c o m b in a tio n s  o f m u ltip le  s p a tia l o r  te m p o r a l e x p r e s s io n s , s u c h  a s  d is c u s s e d  in  

                                                

 
2 2   N a tu r a lly , th is  le a v e s  to  b e  d e fin e d  w h a t ` ` e le m e n t'' m e a n s . I t is  e a s y  to  s h o w  th a t ` ` fir s t e le m e n t'' d o e s  

n o t e q u a te  to  ` ` fir s t c o n s titu e n t'' in  a n y  s im p le  s e n s e , s in c e  th e  e le m e n t c a n  b e  o f a r b itr a r y  c o m p le x ity . I t 
is  a ls o  p o s s ib le  to  fin d  e x a m p le s  w h e r e  m u ltip le  e le m e n ts  p r e c e d e  th e  c litic  c lu s te r ; h o w e v e r , th e s e  c a s e s  
s e e m  to  b e  r e s tr ic te d  to  c a s e s  w h e r e  a ll th o s e  p r e - c litic  e le m e n ts  a r e  s tr o n g ly  b a c k g r o u n d e d  
( O liv a & Av g u s tin o v a  1 9 9 5 ) . 
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( O liv a & Av g u s tin o v a  1 9 9 5 ) . T h e r e fo r e , w e  c a n  r e s tr ic t th e  tr e a tm e n t to  th e  c a s e s  in v o lv in g  
c o m b in a tio n s  o f by  ( c o n d itio n a l)  a n d  s e  ( r e fle x iv e ) . 

O u r  a p p r o a c h  to  h a n d lin g  th e  c litic  p la c e m e n t p r o b le m  in  th e  F in a l P r o to ty p e  is  
fo r m u la te d  in  g e n e r a l te r m s  a n d  ta k e s  th e  fin d in g s  o f th e  a b o v e  c ite d  w o r k s  in to  a c c o u n t. 
H o w e v e r , w e  h a v e  o n ly  te s te d  it in s o fa r  th e  te x ts  g e n e r a te d  in  th e  F in a l P r o to ty p e  a r e  
c o n c e r n e d , a n d  n o t a g a in s t th e  fu ll r a n g e  o f e x a m p le s  p r e s e n te d  in  th e  w o r k s  c ite d  a b o v e . 
O u r  a p p r o a c h  c a n  b e  c h a r a c te r iz e d  a s  fo llo w s : 

• F o llo w in g  ( H a llid a y  1 9 8 5 ) , w e  a s s u m e  th a t e a c h  s e n te n c e  h a s  a  Th e m e . T h e  
T h e m e  c a n  c o n s is t o f a  Te x t u a l, I n t e r p e r s o n a l a n d  E x p e r ie n t ia l e le m e n t. T h e  
T h e m e  c o n ta in s  e x a c tly  o n e  e x p e r ie n tia l e le m e n t, th e  s o - c a lle d  To p ic a l Th e m e . 
T h e  o r d e r in g  w ith in  th e  T h e m e  is  T e x tu a l^ I n te r p e r s o n a l^ E x p e r ie n tia l. 

• T h e  T o p ic a l T h e m e  c a n  b e  d e te r m in e d  b y  th e  te x t p la n n e r . I f n o  p a r tic u la r  
e le m e n t is  c h o s e n  a s  th e  T h e m e , th e  g r a m m a r  c h o o s e s  th e  le a s t c o m m u n ic a tiv e ly  
d y n a m ic  e x p e r ie n tia l e le m e n t a s  th e  T h e m e .  

• T h e  g r a m m a r  c o n s tr a in s  th e  T h e m e  to  b e  o r d e r e d  a t th e  b e g in n in g  o f th e  c la u s e . 

• T h e  p la c e m e n t o f th e  c litic  c lu s te r  w ith in  a  c la u s e  is  d e c id e d  in  th e  g r a m m a r : th e  
c litic  c lu s te r  is  p la c e d  a fte r  th e  fir s t th e m a tic  e le m e n t. T h e r e  a r e  th u s  th e  fo llo w in g  
p o s s ib ilitie s  o f o r d e r in g  o f th e  C litic  C lu s te r  w ith  r e s p e c t to  th e  th e m a tic  e le m e n ts , 
d e p e n d in g  o n  w h a t th e m a tic  e le m e n ts  o c c u r : 

o T o p ic a l- T h e m e ^ C litic - C lu s te r  ( e x . … )  

o I n te r p e r s o n a l- T h e m e ^ C litic - C lu s te r  ( e x . … )  o r  
I n te r p e r s o n a l- T h e m e ^ C litic - C lu s te r  ^ T o p ic a l- T h e m e  ( e x . … )  

o T e x tu a l- T h e m e ^ C litic - C lu s te r  ( e x . … )  o r   
T e x tu a l- T h e m e ^ C litic - C lu s te r ^ I n te r p e r s o n a l ( e x . … )  o r  
T e x tu a l- T h e m e ^ C litic - C lu s te r ^ I n te r p e r s o n a l^ T o p ic a l- T h e m e  ( e x . … )  

• T h e  m u tu a l o r d e r in g  o f c litic s  w ith in  th e  c litic  c lu s te r  is  a s  m e n tio n e d  e a r lie r : 

o C z : a u x -be - fo r m  ^  r e fle x iv e - c litic  ^  d a tiv e - p r o n o m in a l- c litic (s )  ^  
a c c u s a tiv e - p r o n o m in a l- c litic  ( e x . … )  

3.5 .4 .2  I m p le m e n ta tio n  o f  W o r d  O r d e r in g  in  th e  B u lg a r ia n  G r a m m a r  

3.5 .4 .2 .1  R e fle c tio n  o f C o n te x tu a l B o u n d n e s s  in  th e  B u lg a ria n  G ra m m a r 

I n  B u lg a r ia n  s e n te n c e s  b o th  c o n te x tu a lly  b o u n d  a n d  c o n te x tu a lly  n o n - b o u n d  e le m e n ts  c a n  
a p p e a r  a fte r  th e  v e r b  ( s e e  ( 6 8 ) ( a ) ( 6 8 ) ( c ) ( 6 8 ) ( e ) ) . S o , w e  d o  n o t a p p ly   th e  a lg o r ith m  
d e s c r ib e d  a b o v e  to  B u lg a r ia n , b e c a u s e  it m a k e s  th e  v e r b  a  k in d  o f b o r d e r  b e tw e e n  C B  a n d  
N B  e le m e n ts . C o m m u n ic a tiv e  r e la tio n s h ip s  a m o n g  th e  c la u s e  e le m e n ts  in  B u lg a r ia n  c o h e r e n t 
te x t a r e  e x p r e s s e d  b y  c o m b in in g  tw o  m e a n s : d e te r m in a tio n  a n d  w o r d  o r d e r . C o n c e r n in g  
w o r d  o r d e r  o u r  a p p r o a c h  to  g e t th e  c la u s e  v a r ie tie s  g e n e r a te d  b y  F in a l P r o to ty p e  w a s  to  
a d a p t fu r th e r  th e  T h e m e  r e g io n  in h e r ite d  fr o m  N ig e l g r a m m a r . C o n c e r n in g  d e te r m in a tio n , 
in s te a d  o f c o n te x tu a l- b o u n d n e s s  m a r k e r  p r o v id e d  b y  th e  p r e s e n te d  W o r d  O r d e r in g  
Alg o r ith m  w e  g iv e  in  o u r  S P L s  d ir e c t a n s w e r  to  th e  in q u ir y  I D E N T I F IAB I L I T Y - Q . I n  fa c t, 
T e x t S tr u c tu r in g  M o d u le  p r o d u c e s  in  th e s e  c a s e s  S P L s  to  g e n e r a te  B u lg a r ia n  e x a m p le s , 
w h ic h  a r e  d iffe r e n t fr o m  C z e c h  a n d  R u s s ia n  o n e s  g e n e r a tin g  th e  c o r r e s p o n d in g  e x a m p le s . 
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W o r d  o r d e r  c o n s tr a in ts  a r e  g iv e n  b y  th e  g r a m m a r  ( d e fa u lt o r d e r s  o r  lo g ic  o f d e fa u lt o r d e r  
c h a n g e s ) : o r d e r in g  o f th e  T h e m e  a t th e  fr o n t p o s itio n , c litic  o r d e r in g , S u b je c t- F in ite  o r  F in ite  
– S u b je c t o r d e r . T h e  d e fa u lt o r d e r  d e fin itio n s  o f B u lg a r ia n  g r a m m a r  a r e  s h o w n  o n  th e  F ig u r e  
5 6  b e lo w . 

 
( d e fin e - d e fa u lt- o r d e r s  :la n g u a g e  :B U L G AR IAN  
         :o r d e r s  '( ( S U B J E C T  N O N - F I N I T I V E )   
 ( S U B J E C T  N E G AT O R  L E X V E R B  Q U AL I T Y  E X I S T E N T  AT T R I B U T E  D I R E C T C O M P L E M E N T  
          R AN G E  R E P O R T  AD D R E S S E E  B E N E F I C IAR Y  AG E N T M AR K E R  M E D I U M M AR K E R  
          I N T E R N AL M AT T E R  S P AC E E X T E N T  T I M E E X T E N T  S P AC E L O C AT IV E  
          T I M E L O C AT I V E  C AU S E  M E AN S  AC C O M P AN IM E N T  M AT T E R  R O L E  AT T I T U D E  
          C O N J U N C T I V E  D E P E N D E N T )  
 ( R E P R E S E N T AT IV E  R S E L E C T O R  P AR T  P S E L E C T O R  Q U AN T I F I E R  Q S E L E C T O R  
                 O R D I N AT O R  O S E L E C T O R  S U P E R L AT IV E  S S E L E C T O R  T Y P I C  
                 T S E L E C T O R  D E I C T I C  P O S T - D E I C T I C  N U M E R AT IV E  S I Z E  S T AT U S  
                 AG E  C O L O U R  P E R I O D  P R O V E N AN C E  L O C AT IO N C L AS S IF I E R  
                 M AT E R IAL  U S E  C L AS S I F I E R 4  C L AS S I F I E R 3  C L AS S I F I E R 2  
                 C L AS S I F I E R 1  T H I N G  C O M P - S T AN D AR D -Q U AL IF I E R  Q U AL I F I E R  
                 M E D I U M Q U AL I F I E R M AR K E R  AG E N T Q U AL I F I E R M AR K E R  P H E N O M E N O N  
                 P O R T I O N  AT T R I B U E N D Q U AL I F I E R  AC C O M P AN IM E N T  L O C AT I V E Q U AL  
                 B E N E F I C IAR Y Q U AL I F I E R  T E M P O R AL  E V E N T )  
 ( D E I C T I C  C O M P AR AT O R  Q U AL IT Y  S T AN D AR D I N D I C AT O R  S T AN D AR D ) 
 ( P R E - C AR D IN AL  M I L L I O N  T H O U S AN D  H U N D R E D  S U P R AT E N  S U B T E N )  
 ( P R E - C AR D IN AL  T E M P E R E R  AP E X )  
 ( P R E - C AR D IN AL  T H O U S AN D D I G I T  H U N D R E D D I G I T  T E N D I G I T  U N I T S D I G I T  D I G I T )  
 ( S U B J E C T  D A-C O N S T R U C T O R  T E M P O 0  F I N I T E  R E AL I T Y  T E M P O 1  T E M P O 2  T E M P O 3  
          V O I C E  L E X V E R B )  
 ( S T R U C T U R AL  T E X T U AL  I N T E R P E R S O N AL  T O P I C AL ) 
 ( I D E N T I F I E D  P R O C E S S  I D E N T I F I E R )  
 (AG E N T  F I N I T E ) ) )  

Fig u re  5 6 : D e fa u lt o rd e r d e fin itio n s  in  B u lg a ria n  g ra m m a r 

W e  s h o w  b e llo w  th e  S P L s  r e fle c tin g  th e  lo g ic  o f c o n te x tu a l b o u n d n e s s  o f s e n te n c e  
e le m e n ts  fr o m  B u lg a r ia n  c la u s e s  o n  e x a m p le  ( 6 8 )  ( s e e  th e  g iv e n  a n a ly s is ) .  

( 8 3 )  ( o p e n - im p )  ( file ) G o a l- C B  ( c o m m a n d  O p e n ) M e a n s - N B  
(S / DM::OPEN  
    :SPEECHACT IMPERATIVE 
    :ACTOR (HEARER / USER :IDENTIFIABILITY-Q IDENTIFIABLE)  
    :ACTEE (A / DM::FAIL  
:IDENTIFIABILITY-Q  IDENTIFIABLE )  
    :INSTRUMENTAL (I / DM::KOMMAND  
  :CLASS-ASCRIPTION (LABEL / OBJECT :NAME GUI-OPEN)))  

T h is  is  th e  im p le m e n ta tio n   o f e x a m p le   ( 6 8 ) ( a ) ( i) . T h e  G o a l e le m e n t “ file ”  is  d e te r m in e d  a n d  
c o n te x tu a lly  b o u n d . T h is  is  s ig n a le d  b y  th e  lin e  :I D E N T I F IAB I L I T Y - Q   I D E N T I F IAB L E  in  
Ac te e  d e s c r ip tio n  in  th e  S P L . M e a n s  e le m e n t “ c o m m a n d ”  is  n o n - b o u n d . 
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Fig u re  5 7 : G e n e ra te d  o u tp u t fo r (8 3 ) 

( 8 4 )  ( o p e n - im p )  ( file ) G o a l- N B  ( c o m m a n d  O p e n ) M e a n s - N B   
(S / DM::OPEN  
    :SPEECHACT IMPERATIVE 
    :ACTOR (HEARER / USER :IDENTIFIABILITY-Q IDENTIFIABLE)  
    :ACTEE (A / DM::FAIL  
:IDENTIFIABILITY-Q  NOTIDENTIFIABLE)  
    :INSTRUMENTAL (I / DM::KOMMAND  
  :CLASS-ASCRIPTION (LABEL / OBJECT :NAME GUI-OPEN))) 

T h e  ta r g e t c la u s e  is  s h o w n  o n  e x a m p le   ( 1 1 a ( ii) ) . T h e  G o a l e le m e n t “ file ”  is  n o t d e te r m in e d  
a n d  is  c o n te x tu a lly  n o n - b o u n d . T h is  is  e x p lic itly  g iv e n  b y  th e  lin e  :IDENTIFIABILITY-Q  
NOTIDENTIFIABLE in  Ac te e  d e s c r ip tio n  in  th e  fo llo w in g  S P L . M e a n s  e le m e n t 
“ c o m m a n d ”  is  c o n te x tu a lly  n o n - b o u n d . 
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Fig u re  5 8 : G e n e ra te d  o u tp u t fo r (8 4 ) 

( 8 5 )  ( file ) G o a l-C B  ( o p e n - r e fl)  ( c o m m a n d  O p e n ) M e a n s -N B  
(S / DM::OPEN  
    :THEME A 
    :PREFER-MENTION-AGENT-Q WITHHOLD 
    :ACTOR (HEARER / USER :IDENTIFIABILITY-Q IDENTIFIABLE)  
    :ACTEE ( A / DM::FAIL  
:IDENTIFIABILITY-Q  IDENTIFIABLE)  
    :INSTRUMENTAL (T / DM::KOMMAND  
  :CLASS-ASCRIPTION (LABEL / OBJECT :NAME GUI-OPEN)) 
) 

P r e fe r r e d  s u r fa c e  r e a liz a tio n  o f th e  s e m a n tic s  g iv e n  b y  th e  ( 6 8 ) ( b )  e x a m p le  r e q u ir e s  in  
w r itte n  B u lg a r ia n  m e d io - p a s s iv e  v e r b  fo r m . T a r g e t c la u s e  is  s h o w n  o n  e x a m p le  ( 6 8 ) ( f) . 
M e d io - p a s s iv e  c o n s tr u c tio n  o f th e  c la u s e  is  r e a c h e d  b y  th e  lin e  :PREFER-MENTION-
AGENT-Q WITHHOLD in  th e  S P L . T h e  G o a l e le m e n t “ file ”  is   d e te r m in e d , c o n te x tu a lly  
b o u n d  a n d  ta k e s  th e  r o le s  o f T h e m e  ( fir s t p o s itio n )  a n d  S u b je c t. D e te r m in a tio n  is  s ig n a le d  b y  
th e  lin e  :IDENTIFIABILITY-Q  IDENTIFIABLE in  Ac te e  d e s c r ip tio n . T H E M E  s lo t 
p o in ts  to  th e  v a lu e  o f AC T E E  s lo t ( G o a l e le m e n t) . M e a n s  e le m e n t ( I N S T R U M E N T AL  s lo t)  
“ c o m m a n d ”  is  c o n te x tu a lly  n o n - b o u n d . 
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Fig u re  5 9 : G e n e ra te d  o u tp u t fo r (8 5 ) 

( 8 6 )  ( c o m m a n d  O p e n ) M e a n s -C B  ( o p e n - im p )  ( file ) G o a l-C B  
(S / DM::OPEN  
    :THEME T 
    :SPEECHACT IMPERATIVE 
    :ACTOR (HEARER / USER :IDENTIFIABILITY-Q IDENTIFIABLE)  
    :ACTEE ( A / DM::FAIL  
:IDENTIFIABILITY-Q  IDENTIFIABLE)  
    :INSTRUMENTAL (T / DM::KOMMAND  
  :CLASS-ASCRIPTION (LABEL / OBJECT :NAME GUI-OPEN))) 

T h is  is  th e  im p le m e n ta tio n  o f th e  e x a m p le  ( 6 8 ) ( c ) ( i) . M e a n s  e le m e n t “ c o m m a n d ”  is  
c o n te x tu a lly  b o u n d  a n d  p la c e d  in  fir s t p o s itio n  in  th e  c la u s e . T h is  is  d ir e c te d  b y  th e  T H E M E  
s lo t, w h ic h  p o in ts  th e  M e a n s  e le m e n t d e s c r ib e d  in  I N S T R U M E N T AL  s lo t o f th e  S P L . G o a l 
e le m e n t is  c o n te x tu a lly  b o u n d , w h ic h  is  d e te r m in e d  b y  th e  lin e  :IDENTIFIABILITY-Q  
IDENTIFIABLE in  its  d e s c r ip tio n . 
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Fig u re  6 0 : G e n e ra te d  o u tp u t fo r (8 6 ) 

( 8 7 )  ( c o m m a n d  O p e n ) M e a n s -C B  ( o p e n - im p )  ( file ) G o a l-N B  
(S / DM::OPEN  
    :THEME T 
    :SPEECHACT IMPERATIVE 
    :ACTOR (HEARER / USER :IDENTIFIABILITY-Q IDENTIFIABLE)  
    :ACTEE ( A / DM::FAIL  
:IDENTIFIABILITY-Q  NOTIDENTIFIABLE)  
    :INSTRUMENTAL (T / DM::KOMMAND  
  :CLASS-ASCRIPTION (LABEL / OBJECT :NAME GUI-OPEN))) 

T h is  is  th e  im p le m e n ta tio n  o f th e  e x a m p le  ( 6 8 ) ( c ) ( ii) . T h e  o n ly  d iffe r e n c e  b e tw e e n  th is  
e x a m p le  a n d  p r e v io u s  o n e  is  c o n te x tu a l n o n - b o u n d n e s s  o f th e  G o a l e le m e n t g iv e n  e x p lic itly  
b y  th e  lin e  :I D E N T I F IAB I L I T Y - Q   I D E N T I F IAB L E  M e a n s  e le m e n t “ c o m m a n d ”  is  
c o n te x tu a lly  b o u n d  a n d  p la c e d  in  fir s t p o s itio n  in  th e  c la u s e . T h is  is  d ir e c te d  b y  th e  T H E M E  
s lo t, w h ic h  p o in ts  th e  M e a n s  e le m e n t fu lly  d e s c r ib e d  in  I N S T R U M E N T AL  s lo t o f th e  
fo llo w in g  S P L .  
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Fig u re  6 1 : G e n e ra te d  o u tp u t fo r (8 7 ) 

3 .5 .4 .2 .2  C litic  P la c e m e n t in  B u lg a ria n  

I n  B u lg a r ia n , c litic s  a r e  u s e d  in  s e n te n c e s  c o n ta in in g  m e d io - p a s s iv e  v e r b s , r e fle x iv e  v e r b s  o r  
w e a k  fo r m s  o f p r o n o u n s , a s  illu s tr a te d  b e lo w .  

( 8 8 )  Me d io - p a s s iv e  ���������
	
 ��  C o lo r . *

���������
	
 C o lo r   �� . *  �
�  ���������
	  C o lo r . 

S e le c ts  r e fl C o lo r   
O n e  s e le c ts  th e  C o lo r  c o m m a n d . 

( 8 9 )  R e fle x iv e  v e r b ( s )   

( b )  ����������� 	  ��  � ��	�� �������  � � � � � � �� . 

( c )  * �������������  � ��	�� �������  � � � � � � ��  �� . * ���  ����������� 	  � ��	�� �������  � � � � � � ��� . 
 Ap p e a r s   r e fl  d ia lo g  b o x  
 A d ia lo g  b o x  a p p e a r s . 
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( 9 0 )  We a k  p r o n o u n s  

( a )  
���������	�
������

  � ���������� . ��� ���������  �  �  ������ � �������     ���  D e l. 
S e le c t- im p P l2   lin e        D e le te       it  b y  p r e s s - n o m  o f   D e l. 
S e le c t a  lin e . D e le te  it b y  p r e s s in g  th e  D e l k e y . 

( b )  �  
������ � �������  ���  D e l 

�
 
� �  �������� . 

( c )  * !  �  ������ � �������  ���  D e l 
� � ��������� . 

( d )  * �  
������ � �������  ���  D e l 

� �  ��������  � . 

W h e n  m u ltip le  c litic s  a r e  u s e d  th e y  fo r m  a  “ c lu s te r ”  in  B u lg a r ia n  s e n te n c e s . T h e  fo llo w in g  
e x a m p le  illu s tr a te s  th e  fo r m in g  o f c litic  c lu s te r s  a n d  th e  u s e  o f m u ltip le  c litic s  in  a  s e n te n c e .  

( 9 1 )  F o r m in g  c lit ic  c lu s t e r s  c o n t a in in g  a c c u s a t iv e  p r o n o m in a l c lit ic   

( d )  " ���   � ��    #%$&# � � �         
��'(�

   
���

 ) ��� � � . 
y o u  b e - a u x . P l2  fill- P a s tP a r tic ip le P l2     n a m e  o f  file - d e t. 
Y o u  h a v e  fille d  th e  file  n a m e .  

( e )  " ���   � ��    
'�*

        #%$&# � � �          
��'+�

.  
y o u  b e - a u x . P l2  to  it/it- D a tM a s c     fill- P a s tP a r tic ip le P l2     n a m e   
Y o u  h a v e  fille d  its  n a m e .  

( f)  " ���   � ��    
'�*

        ,�-     #�$�# � � � .  
y o u  b e - a u x . P l2  to  it/it- D a tM a s c    it-Ac c M a s c   fill- P a s tP a r tic ip le P l2   
Y o u  h a v e  fille d  it.  

( 9 2 )  F o r m in g  c lit ic  c lu s t e r s  c o n t a in in g  r e fle x iv e  c lit ic   

( g )  " ���  � �    . ���%/ � 0� # ���� . 
y o u  y o u r s e lf- r e fl p r e s e n t- P l2  
Y o u  a r e  p r e s e n tin g  y o u r s e lf.  

( a )  " ���   � ��   � �    . ���%/ � 0� # � � � .  
y o u  b e - a u x .P l2  y o u r s e lf- r e fl p r e s e n t- P a s tP a r tic ip le - P l2  
Y o u  h a v e  p r e s e n te d  y o u r s e lf.  

( b )  " ���   � ��          
' *

          � �          . ����/ � �� # � � � .  
y o u  b e - a u x .P l2   to  h im /h e - D a t   y o u r s e lf- r e fl    p r e s e n t- P a s tP a r tic ip le - P l2  
Y o u  h a v e  p r e s e n te d  y o u r s e lf to  h im .  

 

T h e  e le m e n ts  in s id e  C litic  c lu s te r  h a v e  to  b e  a d ja c e n t in  th e  g iv e n  o r d e r : 

au x - b e - f o r m  ^  d ativ e - p r o n o m in al- c litic ( s )  ^  ac c u s ativ e - p r o n o m in al- c litic   

o r  

au x - b e - f o r m  ^  d ativ e - p r o n o m in al- c litic ( s )  ^  r e f le x iv e - c litic . 

 

I t is  in te r e s tin g , th a t in  th ir d  p e r s o n  s in g u la r  th e  a u x ilia r y  fo r m  ( a u x - b e - fo r m )  “ e ”   fo llo w s  
th e  p r o n o m in a l c litic s .  
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( 9 3 )  Clit ic  c lu s t e r  w it h  a u x - b e - fo r m  in   t h ir d  p e r s o n , s in g u la r  

( h )  
�����������
	�����

 �          ��� ��� ��� �          � 	 � ��  � �  � �
� � � . 
p r o g r a m - d e t  b e - a u x .S g 3   d e le te - P a s tP a r tic ip le S g 3 F e m   n a m e   o f   file  
T h e  p r o g r a m  h a s  d e le te d  th e  file  n a m e .  

( i)  
�����������
	�����

  
���

  �    ��� ��� ��� � .  
p r o g r a m - d e t   it-Ac c  b e - a u x .S g 3    d e le te - P a s tP a r tic ip le S g 3 F e m   
T h e  p r o g r a m  h a s  d e le te d  it.  

( j)  
�����������
	�����

   
	��

             
���

  �          ��� ��� ��� � .  
P r o g r a m          to  h im /h e - D a t  it-Ac c   b e - a u x .S g 3   d e le te - a s tP a r tic ip le S g 3 F e m   
T h e  p r o g r a m  h a s  d e le te d  it ( fo r  h im ) . 

F o r  th ir d  p e r s o n  s in g u la r  th e  r u le s  o f o r d e r in g  e le m e n ts  in s id e  c litic  c lu s te r  a r e  
tr a n s fo r m e d  to  th e  fo llo w in g  tw o  r u le s  r e s p e c tiv e ly : 

 d a tiv e - p r o n o m in a l- c litic ( s )  ^  a c c u s a tiv e - p r o n o m in a l- c litic  ^  a u x - b e - f o r m  ( e )  

o r  

d a tiv e - p r o n o m in a l- c litic ( s )  ^  r e f le x iv e - c litic  ^  a u x - b e - f o r m  ( e )  

T h e  p la c e m e n t o f th e  c litic  c lu s te r  is  s u b je c t to  th e  s a m e  o r d e r in g  r e s tr ic tio n s  a s  th e  
p la c e m e n t o f a  s in g le  c litic . C litic s  ( a n d  c lu s te r s )  in  B u lg a r ia n  h a v e  th e ir  r e s e r v e d  p la c e  
a m o n g  th e  o th e r  s e n te n c e  e le m e n ts . T h e y  c a n  a p p e a r  im m e d ia te ly  b e fo r e  o r  im m e d ia te ly  
a fte r  th e  e le m e n t p r e s e n tin g  th e  P r o c e s s  in  th e  c la u s e . O n  th e  o th e r  h a n d , c litic s  ( o r  c litic  
c lu s te r )  ta k e  th e  p o s itio n  im m e d ia te ly  a fte r  th e  la s t T h e m a tic  e le m e n t. I n  B u lg a r ia n  th e  
s e n te n c e s  b e g in n in g  b y  c litic  ( o r  c litic  c lu s te r )  a r e  n o t p o s s ib le , b e c a u s e  th e  fir s t p o s itio n  in  
th e  s e n te n c e  is  u n d e r  s tr e s s , it is  T h e m a tic  p o s itio n . 

S p e c ific ity  o f r e g is te r  c h o s e n  fo r  th e  p u r p o s e s  o f AG IL E  p r o je c t-  in s tr u c tio n a l te x ts  
s im p lifie d  o u r  ta s k s  a n d  a im s  c o n c e r n in g  g e n e r a tio n  o f s e n te n c e s  w ith  c litic s . C litic  c lu s te r s  
a r e  h a r d ly  u s e d  in  w r itte n  B u lg a r ia n  in  g e n e r a l a n d  in  in s tr u c tio n a l te x ts  in  p a r tic u la r . 
T y p ic a lly  in s tr u c tio n a l te x ts  te n d  to  b e  m a x im a lly  c le a r  in  n a m in g  th e  T h in g s  a n d  P r o c e s s e s  
in  d e s c r ib e d  s itu a tio n  a n d  p r o n o u n s  a r e  n o t fr e q u e n tly  u s e d .  

P r e s e n tin g  d iffe r e n t s ty le s  o f o u r  ta r g e t te x ts , P e r s o n a l a n d  I m p e r s o n a l, w e  fa c e d  th e  
p r o b le m  o f p la c in g  th e  c litic  “ s e ”  in  its  r ig h t p o s itio n  in  th e  s e n te n c e , b e c a u s e  e a c h  c la u s e  in  
I m p e r s o n a l s ty le  c o n ta in s  m e d io - p a s s iv e  v e r b  fo r m ( s ) . I n  B u lg a r ia n , w h e n  w e  d is r e g a r d  th e  
p la c e m e n t o f o th e r  c litic s , th e  r e fle x iv e  p a r tic le  “ c e ”  is  p la c e d  e ith e r  a fte r  o r  b e fo r e  th e  m a in  
fin ite  v e r b  fo r m  in  a  c la u s e , d e p e n d in g  o n  w h e th e r  th e  v e r b  is  c la u s e - in itia l o r  n o t. T h e  
s e n te n c e s  in  th e  fo llo w in g  e x a m p le s  s h o w  C litic ^ F in ite  a n d  F in ite ^ C litic  o r d e r . 

( 9 4 )  F in it e -Clit ic  o r d e r   �����! �"$#��
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  R E T U R N . 
p r e s s - m e d io .p a s s iv e    k e y - d e t  R E T U R N  
Y o u  a r e  p r e s s in g  R E T U R N  k e y ./R E T T U R N  k e y  is  p r e s s e d  b y  y o u .  

( 9 5 )  Clit ic - F in it e  o r d e r   ,�-�./��(10
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       R E T U R N . 
a d d - m e d io .p a s s iv e    e le m e n t  b y            p r e s s - r e fl.p a s s iv e   k e y - d e t R E T U R N  
A e le m e n t is  a d d e d  b y  p r e s s in g  R E T U R N  k e y .  

W e  s h o w  b e llo w  th e  s y s te m s  a n d  c h o o s e r s  o f B u lg a r ia n  g r a m m a r , w h ic h  d e a l w ith  th e  
r ig h t p la c e  o f ( m e d io - p a s s iv e )  r e fle x iv e  c litic . 
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P a s s iv e n e s s  P a r tic le  “ s e ”  a p p e a r s , w h e n  th e  P r o c e s s  is  p a s s iv e  a n d  in  m e d io - p a s s iv e  
c o n s tr u c tio n . T h e  F in ite  is  g iv e n  th e  c h a r a c te r is tic  “ r e fle x iv e - v e r b ” . 

 

 

 

 

M e d io - r e fle x iv e  p a s s iv e  c o n s tr u c tio n  c a n  b e  r e a liz e d  e ith e r  b y  C litic ^ F in ite ^ S u b je c t o r d e r  
o r  b y  F in ite ^ C litic ^ S u b je c t o r d e r . T h e  la te r  is  n a tu r a l a n d  p r e s e n ts  th e  d e fa u lt c a s e , w h e n  
F in ite  p r e c e d e s  S u b je c t. 
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G iv e n  th e  fe a tu r e  re fle x iv e - v e rb  M o r p h o lo g ic a l m o d u le  r e tu r n s  th e  s p e c ifie d  v e r b  fo r m  
( p e r s o n  a n d  n u m b e r )  a n d  “ s e ”  p a r tic le  is  a d d e d  a t th e  e n d . G iv e n  o n e  m o r e  fe a tu r e  “ p p - in -
fr o n t”  th e  r e s u ltin g  v e r b  fo r m  b e g in s  b y  p a r tic le  “ s e ” . 

T h e  S P L s  a n d  g e n e r a tio n  r e s u lts  fo r  th e  e x a m p le s  ( 9 7 )  a n d  ( 9 8 )  a r e  g iv e n  b e llo w . 

 

( 9 6 )   
(|a1| / DM::PRESS  
 :PREFER-MENTION-AGENT-Q WITHHOLD 
 :ACTEE  (|a2| / DM::KEY  
:CLASS-ASCRIPTION (|a3| / DM::GUI-RETURN)) 
      :ACTOR  (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE) 
) 
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( 9 7 )  
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  R e tu r n . 
P r e s s - m e d io - p a s s iv e  S g 3  r e fl.p a r tic le  k e y   R e tu r n  
 
(S / (DM::RST-MEANS DM::MANNER) 
       :PREFER-MENTION-AGENT-Q WITHHOLD 
  :DOMAIN (|a1| / DM::ADD-TO  
   :ACTEE  (|a2| / DM::OBJECT  
:LEX DM::ELEMENT  
:NUMBER DM::PLURAL) 
               :ACTOR  (HEARER / DM::USER  
:IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 
       :RANGE  (|a3| / DM::PRESS  
   :ACTEE  (|a4| / DM::KEY  
     :CLASS-ASCRIPTION (|a5| / DM::GUI-RETURN)) 
               :ACTOR  (HEARER / DM::USER  
:IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 
) 

 

 



AG IL E  1 1 2  

 

 

 

 

( 9 8 )  
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�������  Re tu rn  

 Ad d - m .p a s s iv e  S g 3  r e fl e le m e n t     b y      r e fl p r e s s - M .p a s s iv e S g 3  k e y              R e tu r n  
An  e le m e n t is  a d d e d  b y  p r e s s in g  th e  Re tu rn  k e y . 

 

3.5 .5  C o n c lu d in g  r e m a r k s  

T h e  fa c t th a t w o r d  o r d e r  is  r e la tiv e ly  fr e e  in  S la v o n ic  la n g u a g e s , b u t a t th e  s a m e  tim e  n o t 
a r b itr a r y  w ith  r e s p e c t to  a  g iv e n  c o m m u n ic a tiv e  in te n tio n  a n d  th e  c u r r e n t d is c o u r s e  c o n te x t, 
b r in g s  a b o u t tw o  im p o r ta n t is s u e s  fo r  th e  p r o c e s s  o f a u to m a tic  g e n e r a tio n  o f c o n tin u o u s  
te x ts : 
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• co v e r a g e : th e  g e n e r a to r  ( th e  g r a m m a r )  n e e d s  to  b e  a b le  to  g e n e r a te  a ll th e  
g r a m m a tic a lly  w e ll- fo r m e d  o r d e r in g s  p o s s ib le  in  a  g iv e n  la n g u a g e  

• co n t r o l: s in c e  w o r d  o r d e r  is  n o t a r b itr a r y , th e  g e n e r a to r  m u s t c h o o s e  th e  m o s t 
a p p r o p r ia te  g r a m m a tic a lly  w e ll- fo r m e d  o r d e r in g  w ith  r e s p e c t to  th e  
c o m m u n ic a tiv e  in te n tio n  a n d  th e  c o n te x t 

F r o m  a  c r o s s - lin g u is tic  p e r s p e c tiv e , o r  fr o m  th e  v ie w p o in t o f b u ild in g  a  m u ltilin g u a l N L G  
s y s te m , a n  a d d itio n a l is s u e  c o m e s  in : 

• fle x ib ilit y : w e  w a n t to  d e s c r ib e  w o r d  o r d e r  in  d iffe r e n t la n g u a g e s  in  u n ifo r m  
te r m s , s u c h  th a t w e  a r e  a b le  to  d r a w  c r o s s - lin g u is tic  g e n e r a liz a tio n s ;  

• fu r th e r m o r e , a  m u ltilin g u a l s y s te m  n e e d s  a  u n ifo r m  m e ch a n is m  h a n d lin g  w o r d  
o r d e r , w h ic h  c a n  b e  a d ju s te d  to  h a n d lin g  W O  in  th e  p a r tic u la r  la n g u a g e s  b y  
s e ttin g  a  fe w  p a r a m e te r s , o r  b y  p r o v id in g  la n g u a g e - s p e c ific  p r e fe r e n c e s . 

T h e  a p p r o a c h  to  w o r d  o r d e r in g  w e  h a v e  d e v e lo p e d  in  Ag ile  ta k e s  a ll th e s e  is s u e s  in to  
a c c o u n t, a n d  a d d r e s s e s  th e m  in  a  p r in c ip le d  w a y .  
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3.6  T e x t u a l c o n j u n c t io n  

3.6 .1  D e s c r ip t io n  o f t h e  P h e n o m e n o n  

I n  o r d e r  fo r  a  r e a d e r  o f a n  in s tr u c tio n a l te x t to  e a s ily  u n d e r s ta n d  h o w  to  a c c o m p lis h  th e  ta s k  
to  w h ic h  th e  in s tr u c tio n s  p e r ta in , th e  in s tr u c tio n a l te x t n e e d s  to  r e fle c t in  a  p e r s p ic u o u s  
fa s h io n  th e  h ie r a r c h ic a l o r g a n iz a tio n  o f th e  ta s k s  a t h a n d  a s  w e ll a s  th e  s e q u e n c e  o f s te p s  to  
b e  c a r r ie d  o u t. T h e  h ie r a r c h ic a l o r g a n iz a tio n  o f th e  ta s k s  is  r e fle c te d  s tr a ig h tfo r w a r d ly  b y  th e  
h ie r a r c h ic a l o r g a n iz a tio n  o f th e  te x t, o r  b y  th e  h y p o ta c tic  r e la tio n s h ip s  b e tw e e n  c la u s e s  
w ith in  c la u s e  c o m p le x e s . T h e  fo r m e r  is  a n  is s u e  o f la y o u t, w h ile  th e  la tte r  is  a  p a r t a n d  
p a r c e l o f a g g r e g a tio n  ( s e e  T E X M 3 , S e c tio n s  3 .3 .1  a n d  3 .3 .2 ) . T h e  la tte r  r e q u ir e s  th e  
g e n e r a te d  te x t to  r e fle c t th e  s e q u e n c in g  o f th e  b its  o f c o n te n t th a t a r e  b e in g  e x p r e s s e d , a n d  
m a r k  th e  s e q u e n c in g  o f s te p s  o v e r tly  w h e n  n e c e s s a r y  ( s e e  T E X M 3 , S e c tio n  3 .5 ) . 

T h e  b its  o f c o n te n t a s  s p e c ifie d  in  a n  A-b o x  a r e  in h e r e n tly  s e q u e n tia lly  r e la te d . T h e  
a s s u m p tio n  is  th a t th e  o r d e r  o f s u b - s te p s  s p e c ifie d  in  a n  A-b o x  c o r r e s p o n d s  to  th e  o r d e r  in  
w h ic h  th e  s te p s  a r e  to  b e  c a r r ie d  o u t. T h e r e fo r e , th e  g e n e r a te d  in s tr u c tio n s  n e e d  to  r e fle c t 
th is  u n d e r ly in g  " s e q u e n c in g "  o f s te p s . T h e  s tr a ig h tfo r w a r d  w a y  o f r e fle c tin g  th e  s te p  
s e q u e n c e s  is  b y  o r d e r in g  o f th e  s e n te n c e s  in  th e  o u tp u t. H o w e v e r , w h e n  th e  in p u t c o n te n t 
g e ts  m o r e  c o m p le x , m o r e  e la b o r a te  s tr u c tu r in g  o f th e  g e n e r a te d  te x t b e c o m e s  n e e d e d . T w o  
a lte r n a tiv e s  o f r e a lis in g  s u c h  m o r e  c o m p le x  c o n te n t b y  a  w e ll- s tr u c tu r e d  te x t a r e  
d e m o n s tr a te d  in  F ig u r e  6 2  a n d  F ig u r e  6 3  ( r e p e a te d  fr o m  T E X S 3 :3 .2 .1 , w h e r e  th e y  a r e  
d is c u s s e d  in  m o r e  d e ta il) . 

T o  d r a w  a  lin e  a n d  a r c  c o m b in a t io n  p o ly lin e   
1 . D r a w  a  lin e  s e g m e n t. 
 F ir s t s ta r t th e  P L I N E  c o m m a n d  u s in g  o n e  o f th e s e  M E T H O D s : 

W in d o w s : F r o m  th e  P o ly lin e  fly o u t o n  th e  D r a w  to o lb a r , c h o o s e  P o ly lin e . 
D O S  a n d  U N I X : F r o m  th e  D r a w  m e n u , c h o o s e  P o ly lin e . 

 T h e n  s p e c ify  th e  s ta r t p o in t o f th e  lin e  s e g m e n t a n d  th e  e n d p o in t o f th e  lin e  s e g m e n t. 
2 . D r a w  a n  a r c  s e g m e n t. 
 F ir s t s w itc h  to  Ar c  m o d e  b y  e n te r in g  a . T h e  Ar c  m o d e  c o n fir m a tio n  d ia lo g  b o x  a p p e a r s . S e le c t O K .  

T h e n  s p e c ify  th e  e n d p o in t o f th e  a r c .  
3 . D r a w  a n o th e r  lin e  s e g m e n t. 
 F ir s t r e tu r n  to  L in e  m o d e  b y  e n te r in g  l. T h e  L in e  m o d e  c o n fir m a tio n  d ia lo g  b o x  a p p e a r s . S e le c t 

O K .  
T h e n  e n te r  th e  d is ta n c e  a n d  a n g le  o f th e  lin e  in  r e la tio n  to  th e  e n d p o in t o f th e  a r c .  

4 . P r e s s  R e tu r n  to  e n d  th e  p o ly lin e . 
Fig u re  6 2 : A  c o m b in a tio n  o f s e q u e n c e  s ty le s : u s in g  n u m b e re d  lis t fo r th e  to p -le v e l G O A L s , a n d  

e x p lic it s e q u e n c e  d is c o u rs e  m a rk e rs  fo r th e  lo w e r-le v e l G O A L s , a lo n g  w ith  a g g re g a tio n . 
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To  d r a w  a  lin e  a n d  a r c  c o m b in a t io n  p o ly lin e   
F ir s t d r a w  a  lin e  s e g m e n t. 
 1 . S ta r t th e  P L I N E  c o m m a n d  u s in g  o n e  o f th e s e  M E T H O D s : 

W in d o w s : F r o m  th e  P o ly lin e  fly o u t o n  th e  D r a w  to o lb a r , c h o o s e  P o ly lin e . 
D O S  a n d  U N I X : F r o m  th e  D r a w  m e n u , c h o o s e  P o ly lin e . 

 2 . S p e c ify  th e  s ta r t p o in t o f th e  lin e  s e g m e n t. 
3 . S p e c ify  th e  e n d p o in t o f th e  lin e  s e g m e n t. 

T h e n  d r a w  a n  a r c  s e g m e n t. 
 1 . E n te r  a  to  s w itc h  to  Ar c  m o d e . T h e  Ar c  m o d e  c o n fir m a tio n  d ia lo g  b o x  a p p e a r s .  

2 . S e le c t O K . 
3 . S p e c ify  th e  e n d p o in t o f th e  a r c .  

T h e n  d r a w  a n o th e r  lin e  s e g m e n t. 
 1 . E n te r  l to  r e tu r n  to  L in e  m o d e . T h e  L in e  m o d e  c o n fir m a tio n  d ia lo g  b o x  a p p e a r s .  

2 . S e le c t O K .  
3 . E n te r  th e  d is ta n c e  a n d  a n g le  o f th e  lin e  in  r e la tio n  to  th e  e n d p o in t o f th e  a r c .  

F in a lly , p r e s s  R e tu r n  to  e n d  th e  p o ly lin e . 
Fig u re  6 3 : A  c o m b in a tio n  o f s e q u e n c e  s ty le s : u s in g  e x p lic it s e q u e n c e  m a rk e rs  fo r th e  to p -le v e l 

G O A L s  w ith in  th e  lis t o f s te p s , a n d  a  n u m b e re d  lis t fo r th e  lo w e r-le v e l s te p s . 

W e  d is c u s s e d  in  d e ta il v a r io u s  a lte r n a tiv e  w a y s  o f r e a liz in g  c o m p le x  c o n te n t in  S e c tio n  
3 .2  in  th e  T E X S 3  d e liv e r a b le . I n  T E X S 3 :3 .2 .1 , w e  s u b s ta n tia te d  th e  n e e d  fo r  e x p lic it 
m a r k in g  o f s e q u e n c e s  a s  a  m e a n s  to  fa c ilita te  a  r e a d e r 's  o r ie n ta tio n  in  a  te x t w h ic h  d e s c r ib e s  
c o m p le x  s tr u c tu r e d  ta s k s . E s s e n tia lly , w e  p r o p o s e d  to  d is tin g u is h  b e tw e e n  th e  fo llo w in g  
se q u e n c e  r e a liz a tio n  sty le s: 

�
R u n n in g  te x t s e q u e n c e  

�
U n m a r k e d  r u n n in g  te x t s e q u e n c e  ( r e a lis e d  b y  a  c o n tin u o u s  p a r a g r a p h  w h e r e  th e  
e le m e n ts  in  th e  s e q u e n c e  d o  n o t in c lu d e  a n y  o v e r t s e q u e n c e  m a r k e r s )  

�
L in g u is tic a lly  m a r k e d  r u n n in g  te x t s e q u e n c e  ( r e a lis e d  b y  a  c o n tin u o u s  p a r a g r a p h  
w h e r e  th e  e le m e n ts  in  th e  s e q u e n c e  in c lu d e  o v e r t s e q u e n c e  d is c o u r s e  m a r k e r s )  

�
L is t s e q u e n c e s  

�
U n m a r k e d  lis t s e q u e n c e s  ( r e a lis e d  b y  b u lle t lis ts  in  w h ic h  th e  e le m e n ts  in  th e  
s e q u e n c e  d o  n o t in c lu d e  a n y  o v e r t s e q u e n c e  d is c o u r s e  m a r k e r s )  

�
N u m b e r e d  lis t s e q u e n c e s  ( r e a lis e d  b y  n u m b e r e d  lis ts  in  w h ic h  th e  e le m e n ts  in  th e  
s e q u e n c e  d o  n o t in c lu d e  a n y  o v e r t s e q u e n c e  d is c o u r s e  m a r k e r s  in  a d d itio n  to  th e  
n u m b e r in g , w h ic h  in  its e lf c o n s titu te s  s u ffic ie n t o v e r t s e q u e n c e  m a r k in g )  

�
L in g u is tic a lly  m a r k e d  lis t s e q u e n c e s  ( r e a lis e d  b y  lis ts  o f e le m e n ts  in  w h ic h  th e  
e le m e n ts  in  th e  s e q u e n c e  in c lu d e  o v e r t s e q u e n c e  d is c o u r s e  m a r k e r s )  

B y  (lin g u istic )  se q u e n c e  d isc o u r se  m a r k e r s w e  m e a n  e x p r e s s io n s  lik e  'fir s tly ', 's e c o n d ly ', 
'fir s t', 's e c o n d ', 'th ir d ', e tc ., 'n o w ', 'th e n ', 'fin a lly ', 'la s tly ', 'fu r th e r ', e tc . ( a n d  th e ir  B u lg a r ia n , 
C z e c h  a n d  R u s s ia n  c o u n te r p a r ts , s e e  F ig u r e  6 4  b e lo w ) . T h e  fo llo w in g  e x a m p le s  ( 9 9 ) , ( 1 0 0 )  
a n d  ( 1 0 1 )  illu s tr a te  s im p le  s e q u e n c e s  e m p lo y in g  th e  th r e e  d iffe r e n t s e q u e n c e  r e a lis a tio n  
s ty le s  o f th e  s a m e  fr a g m e n t o f c o n te n t in  E n g lis h , C z e c h , B u lg a r ia n  a n d  R u s s ia n .  
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• En g lis h :  
2  e le m e n ts : Fir s t, N o w  
3  a n d  m o r e  e le m e n ts : Fir s t, ( T h e n ) + 2 3 , Fin a lly  

• B u lg a r ia n :  
2  e le m e n ts : 

���������	��
�
, ����� �  

3  a n d  m o r e  e le m e n ts : 
������������
�

, ( � 
 ���  
������

) + , � ���������
 

• C z e c h :  
2  e le m e n ts : N e jp r v e , N y n í 
3  a n d  m o r e  e le m e n ts : N e jp r v e , ( P o to m ) + , N a k o n e c  

• R u s s ia n :  
2  e le m e n ts : � ��������
�� , � �� �!  ( "#�%$�� �'&  is  a ls o  p o s s ib le , b u t th e  c o n te x t o f its  u s a g e  
is  r e s tr ic te d  to  th e  h e r e - a n d - n o w  in te r a c tio n  s ty le )  
3  a n d  m o r e  e le m e n ts : � �����	��
��  ,( � �� �! ) + , (  

�����)�� ��*  
 

Fig u re  6 4 : D iffe re n t lin g u is tic  m a rk e rs  d e p e n d in g  o n  th e  n u m b e r o f e le m e n ts  in  a  s e q u e n c e  

 

( 9 9 )  N u m b e r e d  lis t  

( a )  E n g lis h  
1 . C h o o s e  E le m e n t P ro p e rtie s . T h e  E le m e n t P ro p e rtie s  d ia lo g  b o x  a p p e a r s .  
2 . E n te r  th e  o ffs e t o f th e  m u ltilin e  e le m e n t in  th e  E le m e n t P ro p e rtie s  d ia lo g  b o x .  
3 . S e le c t A d d  to  a d d  th e  e le m e n t.  

( b )  C z e c h  
1 . V y b e r te  E le m e n t P ro p e rtie s . O b je v í s e  d ia lo g o v é  o k n o  E le m e n t P ro p e rtie s .  
2 . V  d ia lo g o v é m  o k n +  E le m e n t P ro p e rtie s  z a d e jte  o ffs e t e le m e n tu  m u lti , á r y .  
3 . P r o  p - id á n í e le m e n tu  v y b e r te  A d d .  

( c )  B u lg a r ia n  
1 . .0/21%324�32563   E le m e n t P ro p e rtie s . 708!9;:!9<:<=  >?3  @�A�=6B�8<C28<:<A%9!5  D%4�8</28!4�3?E  E le m e n t P ro p e rtie s .  
2 . FHG�:<3I@�32563  8!56JK3?>25!:<=6L�32568  L�=  3?B%3?JK3?L�56=  L�=  JM�B<56A�B%A�L�A�965!=  :  @�A�=!B%8<C28<:<A�9  D�4�8</28!4�3?E  E le m e n t 

P ro p e rtie s .  
3 . .0/21%324�32563   A d d , /2=  @�=  @�8<1�=6:<A�563  3?B�3?JK3?L�56= .  

( d )  R u s s ia n  
1 . NO=QPRJ�A�563  S<L�8<D�S?M  E le m e n t P ro p e rtie s . 708!9<:<A�56>29  @�A�=!B%8<C28<:<8<3  8<S<L�8  E le m e n t P ro p e rtie s . 
2 . F  @�A�=!B%8<C28<:<8<J  8<S<L�3  E le m e n t P ro p e rtie s  :<:<32@�A�563  >?JK3?T�3?L�A�3  UQB%3?JK3?L�56=  JM�B%VQ56A�B%A�L�A�A   
3 . NO=QPRJ�A�563  S<L�8<D�S?M   A d d , W�X%Y�Z[  \�Y�Z�]�^�_<X�`  acb�d�eHd�f<X .  

( 1 0 0 )  L in g u is tic a lly  m a r k e d  lis t  

( a )  E n g lis h  
F ir s t c h o o s e  E le m e n t P ro p e rtie s . T h e  E le m e n t P ro p e rtie s  d ia lo g  b o x  a p p e a r s .  
T h e n  e n te r  th e  o ffs e t o f th e  m u ltilin e  e le m e n t in  th e  E le m e n t P ro p e rtie s  d ia lo g  b o x .  
F in a lly  s e le c t A d d  to  a d d  th e  e le m e n t.  

                                                

 
2 3   ( X ) +  m e a n s  o n e  o r  m o r e  o c c u r r e n c e s  o f 'th e n '. 
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( b )  C z e c h  
N e jp r v e  v y b e r te  Ele m e n t P ro p e rtie s . O b je v í s e  d ia lo g o v é  o k n o  Ele m e n t P ro p e rtie s .  
P o to m  v  d ia lo g o v é m  o k n

�
 Ele m e n t P ro p e rtie s  z a d e jte  o ffs e t e le m e n tu  m u lti � á r y .  

N a k o n e c  v y b e r e t A d d  p r o  p � id á n í to h o to  e le m e n tu .  

( c )  B u lg a r ia n  �����	��
	����
 �	�������	� � �   Ele m e n t P ro p e rtie s . � ����������  ���  ��� ��������� � ���   ��  �  ����!  Ele m e n t P ro p e rtie s . "#� ���  

������
 
��$	� ���	� � �  ���% ��� ������� � ��  

���
 � � � % � �����  �	�  %'&��(� � � � � � �����  �  ��� ��������� � �   ��  �  ����!  Ele m e n t 

P ro p e rtie s . ) ��* � �+�  �	�,������� � �  A d d , � �  � �  �  � ��� � � �  � � � % � ����� .  

( d )  R u s s ia n  "#�	��
	�����
 
���+-.% � � �  *��	  *�&  E le m e n t P r o p e r tie s . � ���� � � � �  ��� ���������� �  �*���  E le m e n t P r o p e r tie s . /��+� � %  �	� �����������%  

�*�� �  E le m e n t P r o p e r tie s  
��� ���	� � �  � % ��01� � �	�  2 � � % � �����  %'&���3+� � � � � �	� .  4

 
�	��*��� ��!  

) �+-5% � � �  *��	  *�&   Ad d , 

��� ��6  �  � ��� � ��3  2 � � % � ��� . 

( 1 0 1 )  L in g u is tic a lly  m a r k e d  r u n n in g  te x t  

( a )  E n g lis h  
F ir s t c h o o s e  E le m e n t P r o p e r tie s . T h e  E le m e n t P r o p e r tie s  d ia lo g  b o x  a p p e a r s . T h e n  e n te r  th e  o ffs e t o f 

th e  m u ltilin e  e le m e n t in  th e  E le m e n t P r o p e r tie s  d ia lo g  b o x . F in a lly  s e le c t Ad d  to  a d d  th e  e le m e n t.  

( b )  C z e c h  
N e jp r v e  v y b e r te  Ele m e n t P ro p e rtie s . O b je v í s e  d ia lo g o v é  o k n o  Ele m e n t P ro p e rtie s . P o to m  

v  d ia lo g o v é m  o k n
�
 Ele m e n t P ro p e rtie s  z a d e jte  o ffs e t e le m e n tu  m u lti � á r y . N a k o n e c  v y b e r te  A d d  

p r o  p � id á n í to h o to  e le m e n tu .  

( c )  B u lg a r ia n  �����	��
	����
 �	�������	� � �   Ele m e n t P ro p e rtie s . � ����������  ���  ��� ��������� � ���   ��  �  ����!  Ele m e n t P ro p e rtie s . "#� ���  

������
 
��$	� ����� � �  ���% �+� ������� � ��  

�	�
 � � � % � �����  �	�  %7&���� � � � � � �����  �  �	� ������,�� � �   ��  �  �	��!  

Ele m e n t P ro p e rtie s . 
) ��* � �+�  �	�,������� � �  A d d , � �  � �  �  � ��� � � �  � � � % � ����� .  

( d )  R u s s ia n  "#�	��
	�����
 
���+-.% � � �  *��	  *�&  E le m e n t P r o p e r tie s . � ���� � � � �  ��� ���������� �  �*���  E le m e n t P r o p e r tie s . /���� � %  ��� �����������%  

�*�� �  E le m e n t P r o p e r tie s  
��� ����� � �  � % ��01� � �	�  2 � � % � �����  %'&���3�� � � � � �	� . 

4
 �	��*��� �+!  

�	��-.% � � �  *��	  *�&   Ad d , 

��� ��6  �  � ��� � ��3  2 � � % � ��� . 

 

As  is  a p p a r e n t fr o m  th e  c la s s ific a tio n  o f th e  s e q u e n c e  s ty le s  a b o v e , is s u e s  o f la y o u t a n d  
lin g u is tic s  r e a lis a tio n  a r e  in te r tw in e d  th e r e  in  th e  a r e a  o f s e q u e n c e  r e a lis a tio n : W h ile  th e  
d is tin c tio n  b e tw e e n  a  lis t a n d  a  r u n n in g  te x t is  a  m a tte r  o f la y o u t c h o ic e , th e  d is tin c tio n  
b e tw e e n  n u m b e r in g  a n d  d is c o u r s e  m a r k e r s  is  a  m a tte r  o f lin g u is tic  r e a lis a tio n  c h o ic e . T h e  
te x t a n d  s e n te n c e  p la n n in g  is s u e s  in v o lv e d  in  m a k in g  th e s e  c h o ic e s  w e r e  d is c u s s e d  in  d e ta il 
in  th e  T E X S 3  a n d  T E X M 3  d e liv e r a b le s . 

I n  th e  p r e s e n t s e c tio n , w e  c o n c e n tr a te  o n  th e  e x p lic it s e q u e n c e  m a r k in g  in  s e p a r a te  
s e n te n c e s  in  a  p r o c e d u r a l te x t, u s in g  lin g u is tic  m a r k e r s . I n  g e n e r a l, lin g u is tic  m a r k e r s  
e x p r e s s  no n-s t r u c t u r a l r e la t io ns  w h e r e  th e  r e la te d  c o n te n t is  r e a lis e d  in  d iffe r e n t s e n te n c e s , 
b u t th e  r e la tio n s h ip  is  m a d e  e x p lic it. T h e  r e la tio n s h ip  ( e .g ., s e q u e n c e , c a u s e )  r e fle c te d  b y  a  
lin g u is tic  m a r k e r  c o n s titu te s  a  c o h e s iv e  b o nd  b e tw e e n  th e  tw o  ( o r  m o r e )  s e n te n c e s .  

I n  S F G , th is  ty p e  o f c o h e s io n  is  k n o w n  a s  c o nj u nc t io n ( H a llid a y  1 9 8 5 , p p . 3 2 3 - - 3 3 0 ) . I n  
o r d e r  to  a v o id  p o te n tia l te r m in o lo g ic a l c o n fu s io n , w e  u s e  th e  te r m  t e x t u a l c o nj u nc t io n 
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h e n c e fo r th . H a llid a y  m e n tio n s  a  r a n g e  o f p o s s ib le  m e a n in g s  w ith in  th e  d o m a in s  o f 
ela b o r a t io n , ex ten s io n  a n d  en h a n c em en t 2 4  w h ic h  c a n  b e  e x p r e s s e d  b y  th e  c h o ic e  o f a  
c o n ju n c tiv e  Ad ju n c t ( i.e ., a n  a d v e r b ia l g r o u p  o r  p r e p o s itio n a l p h r a s e ) , o r  b y  o n e  o f a  s e t o f 
c o n ju n c tio n s  ( e .g ., an d , o r , n o r , b u t, y e t, s o , th e n ) . As  fo r  th e ir  p la c e m e n t in  a  s e n te n c e , th e  
c o n ju n c tiv e  a d ju n c ts  ty p ic a lly  a n d  th e  c o n ju n c tio n s  o b lig a to r ily  o c c u p y  a  p o s itio n  w ith in  th e  
T h e m e  a t th e  b e g in n in g  o f a  s e n te n c e  ( n o t o n ly  in  E n g lis h  a s  d is c u s s e d  b y  H a llid a y , b u t a ls o  
in  C z e c h , R u s s ia n  a n d  B u lg a r ia n ) . 

T h e  c la s s ific a tio n  o f te x tu a l c o n ju n c tio n  p r o p o s e d  b y  H a llid a y  is  s u m m a r is e d  b e lo w : 

• E la b o r a tio n  

o Ap p o s itio n  ( e x p o s ito r y , e x e m p lify in g )  

o C la r ific a tio n  ( c o r r e c tiv e , d is tr a c tiv e , d is m is s iv e , p a r tic u la r iz in g , 
r e s u m p tiv e , s u m m a tiv e , v e r ific a tiv e )  

• E x te n s io n  

o Ad d itio n  ( p o s itiv e , n e g a tiv e )  

o Ad v e r s a tiv e  

o V a r ia tio n  ( r e p la c iv e , s u b tr a c tiv e , a lte r n a tiv e )  

• E n h a n c e m e n t 

o S p a tio - te m p o r a l 
� S im p le  e x te r n a l ( fo llo w in g , s im u lta n e o u s , p r e c e d in g , c o n c lu s iv e )  
� C o m p le x  ( im m e d ia te , in te r r u p te d , r e p e titiv e , s p e c ific , d u r a tiv e , 

te r m in a l, p u n c tilia r )  
� S im p le  in te r n a l ( fo llo w in g , s im u lta n e o u s , p r e c e d in g , c o n c lu s iv e )  

o M a n n e r  
� C o m p a r is o n  ( p o s itiv e , n e g a tiv e )  
� M e a n s  

o C a u s a l 
� G e n e r a l 
� S p e c ific  ( r e s u lt, p u r p o s e , r e a s o n )  
� C o n d itio n a l ( p o s itiv e , n e g a tiv e , c o n c e s s iv e )  

o M a tte r  ( p o s itiv e , n e g a tiv e )  

F r o m  th is  w e a lth  o f d iffe r e n t ty p e s  o f te x tu a l c o n ju n c tio n , o n e  p a r tic u la r  s u b ty p e  is  r e le v a n t 
fo r  th e  fu ll in s tr u c tio n s  in  p r o c e d u r a l s ty le  g e n e r a te d  in  th e  F in a l P r o to ty p e  o f th e  Ag ile  
s y s te m , n a m e ly  s im p le ex ter n a l tem p o r a l en h a n c em en t , w h ic h  is  th e  ty p e  o f te x tu a l 
c o n ju n c tio n  e m p lo y e d  in  e x p lic it lin g u is tic  m a r k in g  o f s e q u e n c e s . 'E x te r n a l' m e a n s  th a t th e  
tim e  r e fe r r e d  to  b y  th e  c o n ju n c tio n s  is  th e  te m p o r a l s e q u e n c e  o f th e  p r o c e s s e s  r e fe r r e d  to , a s  
o p p o s e d  to  'in te r n a l' w h e r e  it w o u ld  b e  th e  te m p o r a l u n fo ld in g  o f th e  d is c o u r s e  its e lf. 

An  a d d itio n a l c la s s ific a tio n  o f te x tu a l c o n ju n c tio n  is  d is c u s s e d  b y  M a r tin  ( M a r tin  1 9 9 2 ) . 
H e  d is tin g u is h e s  th e  fo llo w in g  d iffe r e n t ty p e s  o f s eq u en c e r eg u la t io n : 

                                                

 
2 4   C f. th e  d is c u s s io n  o f c la u s e  c o m p le x ity  in  th e  L S P E C 2  d e liv e r a b le  fo r  a n  e x p la n a tio n  o f e la b o r a tio n , 

e x te n s io n  a n d  e n h a n c e m e n t. 



AG IL E  1 1 9  

 

 

• P r e s e n ta tio n a l 

• T e m p o r a l 

• N u m e r ic a l 

• L o g ic a l 

I n  th e  fu ll in s tr u c tio n s  in  p r o c e d u r a l s ty le  in  th e  Ag ile  p r o je c t, w e  a r e  m a k in g  u s e  o f tw o  o f 
th e s e  ty p e s , n a m e ly  n u m e r ic a l te m p o r a l s e q u e n c e  r e g u la tio n  a n d  te m p o r a l s e q u e n c e  
r e g u la tio n . Nu m e r ic a l t e m p o r a l s e q u e n c e  r e g u la tio n  is  m a n ife s te d  b y  th e  u s e  o f e x p lic it 
n u m b e r in g  o f s te p s  in  a  s e q u e n c e . H o w e v e r , a s  d e s c r ib e d  in  th e  T E X M 3  d e liv e r a b le , 
n u m b e r in g  is  n o t r e a lis e d  b y  th e  le x ic o g r a m m a r , b u t it is  o b ta in e d  th r o u g h  in s e r tin g  th e  
a p p r o p r ia te  H T M L  m a r k - u p  a n d  its  s u b s e q u e n t in te r p r e ta tio n  u s in g  a  s u ita b le  v ie w e r  ( e .g ., 
M ic r o s o ft E x p lo r e r  in  th e  F in a l P r o to ty p e ) .  

T h e  c la s s  o f te x tu a l c o n ju n c tio n  n e e d e d  fo r  th e  e x p lic it m a r k in g  o f s e q u e n c e s  u s in g  
lin g u is tic  d is c o u r s e  m a r k e r s  is  s p e c ifie d  a s  t e m p o r a l s e q u e n c e  r e g u la t io n , m o r e  p r e c is e ly , 
th e  c r o s s - c la s s ific a tio n  o f s e q u e n c e  r e g u la t io n  a n d  s im p le  e x t e r n a l t e m p o r a l 
e n h a n c e m e n t . U n lik e  n u m b e r in g , th is  ty p e  o f te m p o r a l s e q u e n c e  r e g u la tio n  n e e d s  to  b e  
r e a lis e d  b y  th e  le x ic o - g r a m m a r s , b e c a u s e  it in v o lv e s  th e  u s e  o f la n g u a g e - s p e c ific  e x p r e s s io n s  
a s  te x tu a l c o n ju n c tio n s .  

I n  th e  n e x t s e c tio n , w e  p r e s e n t lin g u is tic  s p e c ific a tio n s  p e r ta in in g  to  th e  te m p o r a l 
s e q u e n c e  r e g u la tio n  ty p e  o f te x tu a l c o n ju n c tio n  a s  d e v e lo p e d  fo r  th e  Ag ile  F in a l P r o to ty p e . 

3 .6 .2  F o r m a l S p e c ific a t io n s  

I n  th is  s e c tio n  w e  p r o v id e  th e  fo r m a l lin g u is tic  s p e c ific a tio n s  fo r  th e  te m p o r a l s e q u e n c e  
r e g u la tio n  ty p e  o f te x tu a l c o n ju n c tio n  d e s c r ib e d  in  th e  p r e v io u s  s e c tio n . T h e  c o r r e s p o n d in g  
im p le m e n ta tio n s  a r e  p r e s e n te d  in  th e  n e x t s e c tio n . 

T h e  s p e c ific a tio n  o f te m p o r a l s e q u e n c e  r e g u la tio n  s ta r ts  b y  d is tin g u is h in g  a  c o n j u n c t e d  
c la u s e  fr o m  a  n o n c o n j u n c t e d  o n e . 

 
System: CONJUNCTION 

�
  

    [NONCONJUNCTED] 
    [CONJUNCTED] 

Chooser: CONJUNCTION 
    Check whether the semantics specifies a conjunctive relation 

 

T h e  p u r p o s e  o f th e  fir s t fe w  s y s te m s  w h ic h  a c tu a lly  d e a l w ith  te m p o r a l s e q u e n c e  
r e g u la tio n  is  to  d is tin g u is h  th is  ty p e  o f te x tu a l c o n ju n c tio n  fr o m  o th e r  ty p e s . F ir s t, th e  n o n -
s t r u c t u r a l c o n ju n c tio n  is  d is tin g u is h e d  fr o m  s t r u c t u r a l c o n ju n c tio n . 

 
System: STRUCTURAL-CONJUNCTION 

�
 

     [NONSTRUCTURAL-CONJUNCTED] 
     [STRUCTURAL-CONJUNCTED] 

Chooser: STRUCTURAL-CONJUNCTION-CHOOSER 
    For an additional conjunctive relation, choose structural. 
 

N e x t, it is  d e c id e d  w h e th e r  th e  c o n ju n c tiv e  r e la tio n  c a n  b e  le x ifie d . 
 
System: LEXIFIED-CONJUNCTION 

�
 

    [LEXIFIED-CONJUNCTIVE] 
    [OPENCHOICE-CONJUNCTIVE] 
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Chooser: LEXIFIED-CONJUNCTION-CHOOSER 
If the conjunction can be lexified, 
then choose lexified-conjunctive 
else choose openchoice-conjunctive 
 

N o w , a  pr o c e s s - r e g u la t e d  te x tu a l c o n ju n c tio n  is  d is tin g u is h e d . 
 
System: CONJUNCTIVE-PROCESS-REGULATION 

�
 

    [PROCESS-REGULATED] 
    [NOT-PROCESS-REGULATED] 

Chooser: CONJUNCTIVE-PROCESS-REGULATION-CHOOSER 
If the conjunction relationship arises from a progression or a 
logical derivation,  
then choose process-regulated 
else choose not-process-regulated 
 

F in a lly , th e  c h o ic e  o f te x tu a l c o n ju n c tio n  ty p e  is  m a d e . 
 

System: PROCESS-REGULATED-TYPE 
�
 

    [NECESSITY-REGULATION] 
    [SEQUENCE-REGULATION] 
    [TEMPORAL-REGULATION] 
    [SPATIAL-REGULATION] 

Chooser: PROCESS-REGULATED-TYPE-CHOOSER 
   If the conjunction relationship is a logical consequence 
   then choose necessity-regulation 
   else  
     if it is a presentational, numerical, temporal or logical sequence 
     then choose sequence-regulation 
     else  
       if it is a relationship in time,  
       then choose temporal-regulation 
       else choose spatial-regulation 
 

O n c e  th e  fe a tu r e  s e q u e n c e - r e g u la t io n  h a s  b e e n  r e a c h e d , a  d is tin c tio n  is  m a d e  b e tw e e n  
a n  a b s o lu t e  a n d  a  r e la t iv e  p o s itio n  in  th e  s e q u e n c e .  

 
System: SEQUENCE-CONJUNCTION  

�
 

    [RELATIVE-SEQUENCE] 
    [ABSOLUTE-SEQUENCE] 

Chooser: SEQUENCE-CONJUNCTION-CHOOSER 
If the conjunction relationship corresponds to an absolute position in 
the sequence  
   then choose absolute-sequence 
   else choose relative-sequence 
 

I n  E n g lis h , th e  r e a liz a tio n  c o r r e s p o n d in g  to  r e la t iv e - s e q u e n c e  w o u ld  b e  " fu r th e r " . As  fo r  
th e  a b s o lu te  p o s itio n , th e r e  is  a n o th e r  d e c is io n  m a d e : 

 
System: ABSOLUTE-SEQUENCE-CONJUNCTION 

�
 

    [FIRST-POSITION] 
    [LAST-POSITION] 
    [OTHER-POSITION] 

Chooser: ABSOLUTE-SEQUENCE-CONJUNCTION-CHOOSER 
If the conjunction relationship specifies that the proposition is in 
the first position in the sequence,  
   then choose first-position 
   else if it specifies that it is in the last position, 
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           then choose last-position 
           else choose other-position 
 

I n  E n g lis h , fir s t - p o s it io n  w o u ld  c o r r e s p o n d  to  " fir s t( ly ) " , la s t - p o s it io n  to  
" fin a lly /la s t( ly ) /u ltim a te ly "  a n d  o t h e r - p o s it io n  to  " s e c o n d ly " . T h e  C z e c h , B u lg a r ia n  a n d  
R u s s ia n  c o u n te r p a r ts  o f " fu r th e r " , " fir s tly " , " fin a lly "  a n d  " s e c o n d ly "  a r e  s h o w n  in  F ig u r e  6 4 , 
w h ic h  is  r e p e a te d  b e lo w  fo r  c o n v e n ie n c e . 

• E n g lis h :  
2  e le m e n ts : Fir s t, N o w  
3  a n d  m o r e  e le m e n ts : Fir s t, ( T h e n ) + 2 5 , Fin a lly  

• B u lg a r ia n :  
2  e le m e n ts : 

���������	��
�
, ����� �  

3  a n d  m o r e  e le m e n ts : 
������������
�

, ( � 
 ���  
������

) + , � ���������  

• C z e c h :  
2  e le m e n ts : N e jp r v e , N y n í 
3  a n d  m o r e  e le m e n ts : N e jp r v e , ( P o to m ) + , N a k o n e c  

• R u s s ia n :  
2  e le m e n ts : � �����	��
�� ,  �� �"!  ( #��$�� �&%  is  a ls o  p o s s ib le , b u t th e  c o n te x t o f its  u s a g e  
is  r e s tr ic te d  to  th e  h e r e - a n d - n o w  in te r a c tio n  s ty le )  
3  a n d  m o r e  e le m e n ts : � ��������
��  ,(  �� �'! ) + , (  

�������� ��)  
 

Fig u re  6 5 : D iffe re n t lin g u is tic  m a rk e rs  d e p e n d in g  o n  th e  n u m b e r o f e le m e n ts  in  a  s e q u e n c e  

3 .6 .3  I m p le m e n t a t io n  

W e  h a v e  a d a p te d  th e  C O N J U N C T I O N  r e g io n  fr o m  th e  N ig e l g r a m m a r  fo r  E n g lis h  to  s a tis fy  
th e  n e e d s  o f g e n e r a tin g  te x tu a l c o n ju n c tio n  o f th e  te m p o r a l s e q u e n c e  r e g u la tio n  ty p e  n e e d e d  
in  th e  fu ll in s tr u c tio n s  in  p r o c e d u r a l s ty le  in  C z e c h , R u s s ia n  a n d  B u lg a r ia n  n  th e  Ag ile  F in a l 
P r o to ty p e . I n  p a r tic u la r , a s  d is c u s s e d  a b o v e , w e  n e e d  to  g e n e r a te  th e  C z e c h , R u s s ia n  a n d  
B u lg a r ia n  c o u n te r p a r ts  o f th e  te x tu a l c o n ju n c tio n s  " fir s t" , " s e c o n d ly " , " th e n "  a n d  " fin a lly "  
( c f. F ig u r e  6 5 ) . T h e  im p le m e n ta tio n s  a s  w e  p r e s e n t th e m  in  th is  s e c tio n  h a v e  b e e n  fu lly  
im p le m e n te d  in  a ll th r e e  g r a m m a r s . 

T e m p o r a l s e q u e n c e  r e g u la tio n  is  im p le m e n te d  in  th e  C O N J U N C T I O N  r e g io n  in  o u r  
g r a m m a r s . T h e  fir s t fe w  s y s te m s  in  th is  r e g io n  d iffe r e n tia te  te m p o r a l s e q u e n c e  r e g u la tio n  
fr o m  o th e r  ty p e s  o f te x tu a l c o n ju n c tio n  a s  n o n - s tr u c tu r a l, le x ifia b le  a n d  p r o c e s s - r e g u la te d  
( c f. F ig u r e  6 6  th r o u g h  F ig u r e  7 5 ) . T h e s e  s y s te m s  a r e  th e  s a m e  in  a ll th r e e  g r a m m a r s . 

O n c e  th e  fe a tu r e  s e q u e n c e - r e g u la t io n  h a s  b e e n  r e a c h e d , a  d is tin c tio n  is  m a d e  b e tw e e n  
a n  a b s o lu t e  a n d  a  r e la t iv e  p o s itio n  in  th e  s e q u e n c e  ( c f. F ig u r e  7 6  th r o u g h  F ig u r e  7 9 ) . T h e  
r e la tiv e  p o s itio n  c o r r e s p o n d s  to  E n g lis h  " fu r th e r " . T h e  a b s o lu te  p o s itio n  s p lits  fu r th e r  ( c f. 
F ig u r e  8 0  th r o u g h  F ig u r e  8 3 ) . W h ile  th e  N ig e l im p le m e n ta tio n  d is tin g u is h e d  o n ly  b e tw e e n  
" u ltim a te ly "  a n d  " s e c o n d ly "  fo r  th e  a b s o lu te  p o s itio n , w e  a r e  u s in g  a  th r e e - w a y  d is tin c tio n  
b e tw e e n  " fir s t p o s itio n " , " fin a l/la s t/u ltim a te  p o s itio n "  a n d  " o th e r  p o s itio n " . W h ile  " fir s t"  is  a n  

                                                

 
2 5   ( X ) +  m e a n s  o n e  o r  m o r e  o c c u r r e n c e s  o f 'th e n '. 
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a d d e d  d is tin c tio n , " o th e r "  r e p la c e s  th e  o r ig in a l " s e c o n d ly "  b y  s o m e th in g  m o r e  g e n e r a l, 
c o r r e s p o n d in g  to  " n o w " .  

T h e s e  a r e  a ll th e  s y s te m s  n e e d e d  to  g e n e r a te  th e  te x tu a l c o n ju n c tio n s  in  th e  Ag ile  F in a l 
P r o to ty p e . I n  ( 1 0 2 ) , w e  p r e s e n t a n  e x a m p le  o f a  s im p le  s e n te n c e  w ith  a  te x tu a l c o n ju n c tiv e , 
in  th e  C z e c h , R u s s ia n  a n d  B u lg a r ia n  v a r ia n t, a n d  th e  c o r r e s p o n d in g  S P L . T h e n  w e  s h o w  th e  
o u tp u ts  g e n e r a te d  b y  o u r  g r a m m a r s . 

 
Fig u re  6 6 : C O N J U N C T IO N  s y s te m  (C z , B g , R u ) 

 
Fig u re  6 7 : C O N J U N C T IO N  c h o o s e r (C z , B g , R u ) 

 



AG IL E  1 2 3  

 

 

 
Fig u re  6 8 : S T R U C T U R A L -C O N J U N C T IO N  s y s te m  (C z , B g , R u ) 

 
Fig u re  6 9 : S T R U C T U R A L -C O N J U N C T IO N  c h o o s e r (C z , B g , R u ) 
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Fig u re  7 0 : L E X IFIE D -C O N J U N C T IO N  s y s te m  (C z , B g , R u ) 

 
Fig u re  7 1 : L E X IFIE D -C O N J U N C T IO N  c h o o s e r 

 
Fig u re  7 2 : C O N J U N C T IV E -P R O C E S S -R E G U L A T IO N  s y s te m  (C z , B g , R u ) 
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Fig u re  7 3 : C O N J U N C T IV E -P R O C E S S -R E G U L A T IO N  c h o o s e r (C z , B g , R u ) 

 
Fig u re  7 4 : P R O C E S S -R E G U L A T E D -T Y P E  s y s te m  (C z , B g , R u ) 

 
Fig u re  7 5 : P R O C E S S -R E G U L A T E D -T Y P E  c h o o s e r (C z , B g , R u ) 
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Fig u re  7 6 : S E Q U E N C E -C O N J U N C T IO N  s y s te m  (C z ) 

 
Fig u re  7 7 : S E Q U E N C E -C O N J U N C T IO N  s y s te m  (B g ) 

 
Fig u re  7 8 : S E Q U E N C E -C O N J U N C T IO N  s y s te m  (R u ) 
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Fig u re  7 9 : S E Q U E N C E -C O N J U N C T IO N  c h o o s e r (C z , B g , R u ) 

 
Fig u re  8 0 : A B S O L U T E -S E Q U E N C E -C O N J U N C T IO N  s y s te m  (C z ) 
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Fig u re  8 1 : A B S O L U T E -S E Q U E N C E -C O N J U N C T IO N  s y s te m  (B g ) 

 
Fig u re  8 2 : A B S O L U T E -S E Q U E N C E -C O N J U N C T IO N  s y s te m  (R u ) 
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Fig u re  8 3 : A B S O L U T E -S E Q U E N C E -C O N J U N C T IO N  c h o o s e r (C z , B g , R u ) 

 

T h e  fo llo w in g  e x a m p le  illu s tr a te s  th e  u s e  o f a  te x tu a l c o n ju n c tiv e  in  a  s im p le  s e n te n c e . I n  
F ig u r e  8 4  w e  p r e s e n t th e  c o r r e s p o n d in g  S P L . F ig u r e  8 6  s h o w s  th e  g e n e r a te d  g r a m m a tic a l 
s tr u c tu r e  u s in g  th e  C z e c h  g r a m m a r , F ig u r e  8 7  s h o w s  th e  g e n e r a te d  g r a m m a tic a l s tr u c tu r e  
u s in g  th e  B u lg a r ia n  g r a m m a r , a n d  F ig u r e  8 8  s h o w s  th e  g e n e r a te d  g r a m m a tic a l s tr u c tu r e  
u s in g  th e  R u s s ia n  g r a m m a r . 

 

( 1 0 2 )  F ir s t d e fin e  a  m u ltilin e . 

( a )  C z : Ne jp r v e   d e fin u jte   m u lti
�
á r u . 

       F ir s t   d e fin e - im p  m u ltilin e -Ac c  

( b )  B g : �������	�
����   ���������������������  ������������������� �!� . 
       F ir s t   d e fin e - im p  m u ltilin e   

( c )  R u : "����	�������   �#$�%�����&�������  �'���)(*�+���,������- . 
       F ir s t   d e fin e - im p  m u ltilin e -Ac c  

 
(|a35| / DM::DEFINE  
:SPEECHACT IMPERATIVE  
:CONJUNCTIVE SEQUENCE-FIRST 
:ACTEE (|a38| / DM::MULTILINE :IDENTIFIABILITY-Q NOTIDENTIFIABLE) 
:ACTOR (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE) 
) 

Fig u re  8 4 : S P L  fo r th e  s e n te n c e s  in  (1 0 2 ) 

 

T h e  S P L  s ta te m e n t :conjunctive first in  th e  S P L  in  F ig u r e  8 4  is  a n  a b b r e v ia tio n  
u s in g  a n  S P L  m a c r o . T h e  S P L  m a c r o s  fo r  th e  c o n ju n c tiv e s  n e e d e d  in  th e  Ag ile  F in a l 
P r o to ty p e  te x ts  a r e  a s  s h o w n  in  F ig u r e  8 5 : 
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Conjunctive-first =  
         (:conjunctive-relation-q conjunctive 
          :conjunctive-relation-id (?rr / rhetorical-relation) 
          :process-regulated-q processregulated 
          :necessity-q nonecessity 
          :sequence-q sequence 
          :absolute-position-q absolute 
          :extremal-position-q extremal-first) 
Conjunctive-last =  
        (:conjunctive-relation-q conjunctive 
         :conjunctive-relation-id (?rr / rhetorical-relation) 
         :process-regulated-q processregulated 
         :necessity-q nonecessity 
         :sequence-q sequence 
         :absolute-position-q absolute 
         :extremal-position-q extremal-last) 
Conjunctive-other =  
         (:conjunctive sequence-other 
          :conjunctive-relation-q conjunctive 
          :conjunctive-relation-id (?rr / rhetorical-relation) 
          :process-regulated-q processregulated 
          :necessity-q nonecessity 
          :sequence-q sequence 
          :absolute-position-q absolute 
          :extremal-position-q nonextremal) 
Conjunctive-relative =  
         (:conjunctive-relation-q conjunctive 
          :conjunctive-relation-id (?rr / rhetorical-relation) 
          :process-regulated-q processregulated 
          :necessity-q nonecessity 
          :sequence-q sequence 
          :absolute-position-q notabsolute 
          :relative-position-q immediate) 
 

Fig u re  8 5 : S P L  m a c ro s  fo r te x tu a l c o n ju n c tiv e s  

 
Fig u re  8 6 : G ra m m a tic a l s tru c tu re  g e n e ra te d  fro m  th e  S P L  in  Fig u re  8 4  b y  th e  C z e c h  g ra m m a r 
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Fig u re  8 7 : G ra m m a tic a l s tru c tu re  g e n e ra te d  fro m  th e  S P L  in  Fig u re  8 4  b y  th e  B u lg a ria n  g ra m m a r 

 

 
Fig u re  8 8 : G ra m m a tic a l s tru c tu re  g e n e ra te d  fro m  th e  S P L  in  Fig u re  8 4  b y  th e  R u s s ia n  g ra m m a r 
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3.7  A g r e e m e n t  

3.7 .1  I n t r o d u c t io n  

Ag re e m e n t o r  c o n g r u e n c e  c a n  b e  d e s c r ib e d  a s  tw o  ( o r  m o r e )  s y n ta c tic a l u n its  s h a r in g  
p a r tic u la r  g r a m m a tic a l fe a tu r e s , e .g ., c a s e , n u m b e r , g e n d e r  o r  p e r s o n . I n  C z e c h , B u lg a r ia n  
a n d  R u s s ia n , w e  c a n  d is tin g u is h  th r e e  k in d s  o f a g r e e m e n t: 

1 . S u b je c t –  p r e d ic a te .  

( 1 0 3 )  E n : Th e  lin e  d is a p p e a r e d . 
B g : 

�����������
	
  �     

��� � ����	��	 . 
L :  lin e - F S g   is - S g 3  d is a p p e a r e d - F S g  

C z : Ú s e • k a   z m iz e la . 
L :  L in e - F S g   d is a p p e a r e d - F S g 3 . 

2 . S u b je c t –  p r e d ic a tiv e  a d je c tiv e  a g r e e m e n t.  

( 1 0 4 )  E n : C o m m a n d  is  a c c e s s ib le . 
B g : ����� 	�����	��
	     �     

� ��� ��������	 . 
L :  c o m m a n d - F S g    is - S g 3  a c c e s s ib le - F S g  

C z : P • ík a z       je    d o s tu p n ý . 
L :  C o m m a n d - I S g N o m  is - S g 3  a c c e s s ib le - N o m I S g . 

R u : ����� 	�����	     
� ��� ��������	 . 

L :  C o m m a n d - F S g   is - a c c e s s ib le - F S g . 

3 . Ag re e m e n t w ith in  th e  n o m in a l g r o u p .  

( 1 0 5 )  E n : E n te r  th e  fifth  e x te r n a l p o in t. 
B g :  � 	���	���� �   � � �
	�� 	    ! ����"#��	     

� � �%$�	 . 
L :  E n te r - P l2   fifth - F S g   e x te r n a l- F S g   p o in t- F S g  

C z : Z a d e jte    p á tý      e x te r n í     b o d . 
L :  E n te r - P l2   fifth - I S g A c c  e x te r n a l- I S g A c c  p o in t- I S g A c c  

R u : &'!�� ����� �    �(���)�+*
   ! � � "#��*�*     

� � �%$,� . 
L :  E n te r - P l2   fifth - F S g A c c  e x te r n a l- F S g A c c  p o in t- F S g A c c  

Ag re e m e n t c a n  b e  c la s s ifie d  a ls o  fr o m  a n o th e r  p e r s p e c tiv e : s y n ta c tic a l o r  s e m a n tic . 
Alth o u g h  s e m a n tic  a g r e e m e n t is  a ls o  p r e s e n t in  d e s c r ib e d  la n g u a g e s , it is  q u ite  r a r e  a n d  n o t 
im p o r ta n t fo r  o u r  d o m a in , th e r e fo r e  in  th e  fo llo w in g  w e  w ill d e a l o n ly  w ith  th e  s y n ta c tic a l 
o n e .  

3.7 .1 .1  M o r p h o lo g ic a l a b b r e v ia tio n s  

T h r o u g h o u t th is  c h a p te r , in  w o r d - b y - w o r d  tr a n s la tio n  to  E n g lis h  w e  u s e  fo llo w in g  
a b b r e v ia tio n s  o f m o r p h o lo g ic a l c a te g o r ie s . C a te g o r ie s  p r e s e n t in  th e  a b b r e v ia tio n s  a r e  in  th e  
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fo llo w in g  o r d e r : P O S 2 6 , G e n d e r , N u m b e r , C a s e  a n d  P e r s o n . A c a te g o r y  is  o m itte d  if it is  n o t 
r e le v a n t ( e .g . c a s e  fo r  fin ite  v e r b )  o r  n o t in te r e s tin g  in  th e  g iv e n  c o n te x t. T h e  p o s s ib le  v a lu e s  
fo r  e a c h  c a te g o r y  a r e  th e  fo llo w in g  ( o f c o u r s e , n o t a ll a r e  p r e s e n t in  a ll la n g u a g e s ) : 

• P O S : Ad j ( a d je c tiv e ) , P a s tP a r t ( p a s t p a r tic ip le ) , e tc . 

• G e n d e r : M  ( m a s c u lin e , in  C z e c h  m a s c u lin e  a n im a te ) , I  ( m a s c u lin e  in a n im a te 2 7 ) , F  
( fe m in in e ) , N  ( n e u te r )  

• N u m b e r : S g  ( s in g u la r ) , P l ( p lu r a l)  

• C a s e 2 8 : N o m  ( n o m in a tiv e ) , G e n  ( g e n itiv e ) , D a t ( d a tiv e ) , Ac c  ( a c c u s a tiv e ) , V o c  
( v o c a tiv e ) , L o c  ( lo c a le )  a n d  I n s  ( in s tr u m e n ta l)  

• P e r s o n : 1 , 2 , 3  

T h e r e fo r e , fo r  e x a m p le : F S g  m e a n s  fe m in in e  s in g u la r , S g 3  m e a n s  S in g u la r  th ir d  p e r s o n  
a n d  N S g N o m  m e a n s  n e u te r , s in g u la r , n o m in a tiv e .  

 C z e c h  R u s s ia n  B u lg a r ia n  

 M , F , N   
G e n d e r  

I    

N u m b e r  S g , P l 

N o m , G e n , D a t, Ac c , L o c , I n s  
C a s e  

V o c   
–  

P e r s o n  1 ,2 ,3  

Ta b le  3  –  C o m p a ris o n  o f m o rp h o lo g ic a l fe a tu re s  re le v a n t fo r a g re e m e n t 

3.7 .2  S u b j e c t - P r e d ic a t e  A g r e e m e n t  

3.7 .2 .1  A n a ly s is  

I n  C z e c h , B u lg a r ia n  a n d  R u s s ia n , a  p r e d ic a te 2 9  u s u a lly  a g r e e s  w ith  its  n o m in a tiv e  s u b je c t in  
p e r s o n , n u m b e r  a n d  g e n d e r  ( if a p p lic a b le ) .   

( 1 0 6 )  E n : Co m m a n d  w a s  a c c e s s ib le . 

                                                

 
2 6  S o m e tim e s  m o r e  d e ta ile d  th a n  c la s s ic a l d iv is o n  to  9  o r  1 0  P O S  c a te g o r ie s , e .g . P a s tP a r t ( p a s t p a r tic ip le ) . 

T h is  c a te g o r y  is  a ls o  o m itte d  if it is  th e  s a m e  fo r  th e  E n g lis h  w o r d . 
2 7  P r e s e n t o n ly  in  C z e c h  
2 8  P r e s e n t o n ly  in  C z e c h  a n d  R u s s ia n  
2 9  B y  th a t w e  m e a n  fin ite  v e r b  fo r  s im p le  v e r b a l fo r m s  a n d  a ll p a r ts  o f c o m p o u n d  v e r b a l fo r m s  ( S e e  3 .7 .2 .1 .1  

fo r  m o r e  d e ta ils )  
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B g :  
���������
	��
��

   �������    
	
�
�����
�����

. 
L :  C o m m a n d - F S g   w a s - S g 3   a c c e s s ib le - F S g  

C z : P • ík a z      b y l3 0    d o s tu p n ý . 
L :  C o m m a n d - I S g   w a s - I S g 3  a c c e s s ib le - I S g . 

( 1 0 7 )  E n : C o m m a n d  w a s  a c c e s s ib le . 
B g :  

���������
	��
��
   �      

	
�
�����
�����
. 

L :  C o m m a n d - F S g   is - S g 3   a c c e s s ib le - F S g  

C z : P • ík a z      je     d o s tu p n ý . 
L :  C o m m a n d - I S g   is - S g 3   a c c e s s ib le - I S g . 

( 1 0 8 )  E n : T h e  s y s te m  e n a b le s  y o u  to  c r e a te  a  m u ltilin e  s ty le  …  
B g :  ��� ��� � ���
��   

������������ !���
  

	��
 
���"��	���	 � � � ... 

L :  S y s te m - F S g   e n a b le - S g 3   c r e a te - in f. 

C z : S y s té m     u m o ž • u je   v y tv á • e t  s ty ly   m u lti• á r    ... 
L :  S y s te m - I S g   e n a b le s - 3 S g  to - c r e a te  s ty le s   o f- m u ltilin e s  ... 

T h is  h o ld s  e v e n  if th is  s u b je c t is  r e a liz e d  b y  a  z e r o  p r o n o u n  ( s o  c a lle d  p r o - d r o p ) 3 1 .  

( 1 0 9 )  E n : E n te r  th e  d is ta n c e  b e tw e e n  ... 
B g :  # ��	���$�� �    % �"�����&�� !� �
� ���  

� ��' 	)(
... 

L :  E n te r - P l2   d is ta n c e     b e tw e e n …  

C z : Z a d e jte    v z d á le n o s t   m e z i  ... 
L :  E n te r - P l2   d is ta n c e     b e tw e e n   .... 

R u : * � � 	 � � �   % �������&�� !� �
�    
� ��' 	)(

  …  
L :  E n te r - 2 P l  d is ta n c e     b e tw e e n   .... 

( 1 1 0 )  E n : E n te r  th e  d is ta n c e  b e tw e e n  ... 
B g :  *+�
�    

����	���$�� �  % �"�����&�� !� �
� �&�  
� ��' 	)(

... 
L :  Y o u - P l2  e n te r - P l2  d is ta n c e     b e tw e e n …  

C z : V y    z a d e jte    v z d á le n o s t   m e z i  ... 
L :  Y o u    e n te r - 2 P l d is ta n c e     b e tw e e n   .... 

I f th e  s u b je c t is  in  a  c a s e  d iffe r e n t fr o m  n o m in a tiv e 3 2  ( e .g ., in  g e n itiv e )  

( 1 1 1 )  E n : F iv e  p o in ts  d is a p p e a r e d . 
C z : P • t   b o d •      z m iz e lo . 
L :  F iv e  p o in ts - I P lG e n   d is a p e a r e d - N S g 3 . 

o r  th e  c a te g o r y  o f c a s e  is  in a p p r o p r ia te  fo r  th e  s u b je c t ( in fin itiv a l o r  s e n te n tia l s u b je c ts ) 3 3 . 

                                                

 
3 0  I t is  in  fa c t p a s t p a r tic ip le . S e e  3 .7 .2 .1 .1  fo r  m o r e  d e ta ils  
3 1  I n  C z e c h  a n d  B u lg a r ia n  ( in  R u s s ia n  in  im p e r a tiv e ) , if th e  s u b je c t is  n o t s tr e s s e d  it is  o fte n  r e a liz e d  a s  z e r o  
p r o n o u n  ( o r , lo o k in g  fr o m  a  d iffe r e n t p e r s p e c tiv e , th e  p e r s o n a l p r o n o u n  is  o m itte d  o n  th e  s u r fa c e  le v e l) . I t is  
tr u e  in  b o th  in d ic a tiv e  a n d  im p e r a tiv e . I f th e  p r o n o m in a l s u b je c t is  to  b e  s tr e s s e d , th e  p e r s o n a l p r o n o u n s  
m u s t b e  e x p lic itly  e x p r e s s e d .  
3 2  T h is  is  p r e s e n t o n ly  in  C z e c h  a n d  R u s s ia n  
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( 1 1 2 )  E n : To  o p e n  a  d r a w in g  is  s im p le . 
C z : O te v • ít  k r e s b u     je  je d n o d u c h é . 
L :  To - o p e n  d r a w in g - F s g A c c  is  s im p le . 

o r  if th e  v e r b  h a s  n o  s u b je c t a t a ll ( e .g . m e te o r o lo g ic a l v e r b s  o r  c e r ta in  fe e lin g s  v e r b s ) 3 4  

( 1 1 3 )  E n : I t r a in s . 
B g :  

�������
. 

L :  R a in s - S g 3       

C z : P r š í. 
L :  R a in s - S g 3  

( 1 1 4 )  E n : I  a m  c o ld . 
B g :  �	�	
�������   � �     . 
L :  C o ld    I - D a t  is - S g 3  

C z : J e     m i   z im a . 
L :  I s - 3 S g    I - D a t  c o ld  

( 1 1 5 )  E n : Th e  b u tto n  w ill b e  c lic k e d 3 5 . 
C z : K le p n e    s e    n a   tla • ítk o . 
L :  C lic k - S g 3   r e fl  o n   b u tto n . 

th e n  th e  v e r b  is  a s s ig n e d  th e  d e fa u lt c a te g o r y  o f g e n d e r , n u m b e r  a n d  p e r s o n , w h ic h  is  n e u te r , 
s in g u la r  a n d  3 rd  p e r s o n . 

N u m b e r  o f th e  p r e d ic a te  is  d e te r m in e d  b y  g r a m m a tic a l n u m b e r  o f th e  s u b je c t, n o  m a tte r  if 
it d e n o te s  s in g le  o b je c t o r  s e t o f o b je c ts . 

( 1 1 6 )  E n : Th e  s c is s o r s  d is a p p e a r e d . 
C z : N u ž k y      z m iz e ly . 
L :  S c is s o r s - I P lN o m  d is a p p e a r e d - I P l3 . 

3.7 .2 .1 .1  C o m p o u n d  v e rb a l fo rm s  

C o m p o u n d  v e r b a l fo r m s  c o n s is t o f fin ite  fo r m s  o f a u x ilia r y  v e r b  a n d  n o n fin ite  fo r m s  
( in fin itiv e , p a r tic ip le )  o f th e  m e a n in g fu l v e r b . F o r  e x a m p le , in  C z e c h  th e r e  a r e  fo llo w in g  
c o m p o u n d  v e r b a l fo r m s : 

fu tu r e  te n s e  a u x  +  in fin itiv e  já  b u d u  v o la t 

p a s t te n s e  a u x  +  p a s t p a r tic ip le 3 6  já  js e m  v o la l 

p r e s e n t c o n d itio n a l a u x  +  p a s t p a r tic ip le  já  b y c h  v o la l 

                                                                                                                                               

 
3 3  C u r r e n tly  n o t p r e s e n t in  o u r  d o m a in . 
3 4  N o t p r e s e n t in  o u r  d o m a in . 
3 5  “ n a  tla � ítk o ”  is  a d ju n c t in  C z e c h  a n d  “ k le p n o u t”  is  in tr a n s itiv e  v e r b , th e r e fo r e  w h e n  tr a n s fo r m e d  in to  

r e fle x iv e  p a s s iv e , th e r e  is  n o  s u b je c t. 
3 6  I n  C z e c h , th e  a u x ilia r y  v e r b  is  n o t p r e s e n t in  th e  th ir d  p e r s o n  
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p a s t c o n d itio n a l p r e s e n t c o n d . o f a u x 3 7  +  p a s t p a r tic ip le  já  b y c h  b y l v o la l 

p a s s iv e  a u x  +  p a s s iv e  p a r tic ip le  já  js e m  v o lá n  

F o r  d e ta ile d  d e s c r ip tio n  o f c o m p o u n d  v e r b a l fo r m s  ( s e e  C h a p te r  4 . M o o d  a n d  m o d a lity ) . 
All th e s e  w o r d s  ( e x c e p t in fin itiv e )  h a v e  to  a g r e e  w ith  th e  s u b je c t in  th e  s a m e  w a y  a s  fin ite  
v e r b  d o e s 3 8 . T h e  o n ly  d iffe r e n c e  is  th e  s e t o f m o r p h o lo g ic a l c a te g o r ie s  th e  w o r d  a c c e p ts : 

L a n g u a g e  V e r b a l fo r m  G e n d e r  N u m b e r  P e r s o n  

fin ite  –  +  +  B u lg a r ia n , 
C z e c h , R u s s ia n  p a r tic ip le s  + 3 9  +  –  

B u lg a r ia n  in fin itiv e  ( d a  c o n s tr u c tio n )  + 4 0  +  –  

 

( 1 1 7 )  E n : Yo u  c a n  s a v e  th e  lin e . 
B g : 

�����
    ���	� ��
��

  	�  ��������� �	
��     � ��������
 � . 
L :  y o u - P l2   c a n - P l2    s a v e - P l2 D a C o n s tr  lin e  

3.7 .2 .1 .2  C o o rd in a te d  s u b je c t 

I n  C z e c h  a n d  R u s s ia n , a g r e e m e n t w ith  c o o r d in a te d  s u b je c t is  r a th e r  c o m p lic a te d . F o r  o u r  
d o m a in , w e  c a n  s im p lify  th e  p r o b le m  b y  a s s u m in g  th a t n u m b e r  o f p r e d ic a te  w ith  c o o r d in a te d  
s u b je c t is  a lw a y s  p lu r a l a n d  th a t p e r s o n  h a s  to  b e  u n ifo r m  a c r o s s  th e  n o m in a l g r o u p . F o r  
m o r e  d e ta ile d  d e s c r ip tio n  o f th is  p r o b le m  fo r  C z e c h  s e e  [ B é m o v á  1 9 9 5 ]   

F o r  C z e c h , g e n d e r  o f p r e d ic a te  w ill b e  m in im a l g e n d e r  o f p a r tic ip a n ts  o f c o o r d in a tio n , 
c o m p u te d  u n d e r  fo llo w in g  o r d e r 4 1 : m  <  i <  f <  n  fo r  C z e c h . T h is  c o v e r s  a ls o  tr iv ia l c a s e  

                                                

 
3 7  T h a t m e a n s : b e  +  p a s t p a r t. o f b e  
3 8  F o r  B u lg a r ia n , it s e e m s  to  b e  m o r e  n a tu r a l to  s a y  th a t o n ly  fin ite  a g r e e  w ith  s u b je c t a n d  o th e r  p a r ts  

( in fin itiv e , p a r tic ip le )  a g r e e  w ith  th e  fin ite   
3 9  R u s s ia n  a n d  B u lg a r ia n  d o  n o t d is tin g u is h  g e n d e r  o f p a s t p a r tic ip le s  in  p lu r a l. 
4 0  S im p le  d a  c o n s tr u c tio n  d o  n o t d is tin g u is h  g e n d e r . 
4 1  E .g . 

S u b je c t F in ite  v e r b  W h y  

m + m  m  m  is  th e  o n ly  th in g  to  s e le c t 

m + f m  m  <  f 

m + f+ f m  m  <  f 

m + f+ n  m  m  <  f &  m  <  n  

m + n  m  m  <  n  

f+ n  f f <  n  

f+ I  i i <  f 

P lu r a l v e r b a l a n d  a d je c tiv a l fo r m s  fo r  fe m in in e  ( f)  a n d  m a s c u lin e  in a n im a te  ( i)  a r e  th e  s a m e , th e r e fo r e  it 
d o e s  n o t m a tte r  if w e  c o n s id e r  i to  b e  s m a lle r  th a n  f o r  v ic e  v e r s a .  
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w h e n  th e  g e n d e r  o f a ll p a r tic ip a n ts  is  th e  s a m e . F o r  B u lg a r ia n  a n d  R u s s ia n , th is  is  n o t 
im p o r ta n t b e c a u s e  g e n d e r  is  n o t d is tin g u is h e d  in  p lu r a l. 

( 1 1 8 )  E n : Th e  lin e  a n d  th e  b o x  w e r e  d e le te d . 
C z : Ú s e • k a   a    p o lí• k o    b y ly    s m a z á n y . 
L :  L in e - F S g   a n d  fie ld - N S g  w e r e - F P l3  d e le te d - F P l 

R u : 
���������

   
�
  ��� � �    	�
� �    ��������� � 
 . 

L :  L in e - F S g   a n d  fie ld - N S g  w e r e - P l  d e le te d - P l 

H o w e v e r  in  C z e c h , th e r e  is  a n  e x c e p tio n : if a ll p a r tic ip a n ts  h a v e  n e u te r  g e n d e r  a n d  a t 
le a s t o n e  is  in  s in g u la r  th e n  th e  g e n d e r  o f th e  p r e d ic a te  is  fe m in in e 4 2 : 

( 1 1 9 )  E n : Th e  b u tto n  a n d  th e  b o x  w e r e  e n a b le d . 
C z : Tla • ítk o    a    p o lí• k o    b y ly     p o v o le n é .4 3  
L :  B u tto n - N S g   a n d  fie ld - N S g  w e r e - F P l3  e n a b le d - F P l 

F o r  m o r e  d e ta ile d  d e s c r ip tio n  o f a g r e e m e n t in  C z e c h  s e e  [ K o p e � n ý  1 9 6 2 ]  

3.7 .2 .2  I m p le m e n ta tio n  

T h e  m a in  p r o b le m  w ith  im p le m e n ta tio n  is  th a t n u m b e r  a n d  e s p e c ia lly  g e n d e r  o f s u b je c t a r e  
n o t k n o w n  w h e n  it is  p o s s ib le  to  in fle c tify  fin ite , a n d  it is  n o t p o s s ib le  to  in fle c tify  fin ite  
w h e n  th e y  a r e  k n o w n . T h e r e fo r e , it is  n e c e s s a r y  to  u s e  a g r e e m e n t o p e r a to r  ( in  s im p lifie d  
n o ta tio n  =) . T o  m a k e  th e  tr e a tm e n t c o n s is te n t w e  w ill u s e  th e  s a m e  m e c h a n is m  a ls o  fo r  
p e r s o n .4 4  

S e c o n d  p r o b le m  is  th a t w e  d o  n o t k n o w  h o w  to  im p le m e n t lin g u is tic a lly  p la u s ib le  n o tio n  
o f d e fa u lt v a lu e s  fo r  fin ite . T h e r e fo r e , w e  w ill h a n d le  th is  c a s e  in  th e  s a m e  w a y  a s  n o r m a l 
a g r e e m e n t ( d e te r m in e  th e  v a lu e s  in  s u b je c t s id e  s y s te m s  a n d  p a s s  th e m  b y  a g r e e m e n t 
o p e r a to r s  to  p r e d ic a te ) . O f c o u r s e , th is  d o e s  n o t w o r k  fo r  s e n te n c e s  w ith o u t s u b je c t, 
h o w e v e r  s u c h  s e n te n c e s  a r e  n o t in  o u r  d o m a in . 

                                                

 
4 2  J u s t to  m a k e  th in g s  lo o k in g  m o r e  c o m p lic a te d  ( o b �  in  th e  s e c o n d  c la u s e  h a s  to  b e  in  n e u te r , th e r e fo r e  a ls o  

th e  s e c o n d  v e r b  h a s  to  b e  in  n e u te r ) : 

E n : Th e  b u tto n  a n d  th e  b o x  w e r e  e n a b le d  a n d  b o th  d is a p p e a r e d . 
C z : Tla • ítk o    a    p o lí• k o    n e b y ly       p o v o le n é   a   
o b •      z m iz e la . 
L :  B u tto n - N S g   a n d  fie ld - N S g  n o t- w e r e - F P l3   e n a b le d - F P l a n d  
b o th - N P l  d is a p p e a r e d - N P l. 

4 3  I t d o e s  n o t m e a n  th a t th e  fe m in in e  a n d  n e u te r  p lu r a l fo r m s  o f v e r b s  a r e  th e  s a m e . T h e  v e r b  is  r e a lly  in  
fe m in in e  fo r m . T h e  s e n te n c e  ( in c o r r e c t)  w ith  v e r b  in  n e u te r  p lu r a l w o u ld  lo o k  lik e : 

C z :*  Tla • ítk o    a   p o lí• k o     n e b y la       p o v o le n á . 
L :  B u tto n - N S g   a n d  fie ld - N S g   n o t- w e r e - N P l3  e n a b le d - N P l 

4 4  E v e n  fo r  p e r s o n  th e r e  a r e  s o m e  c a s e s  w h e n  th e  p e r s o n  o f p r e d ic a te  is  d iffe r e n t fr o m  s e m a n tic a lly  d e r iv e d  
p e r s o n  o f s u b je c t: 

E n : F iv e  o f y o u  c a m e . 

C z : P • t  v á s      p • iš lo . 
L :  F iv e  y o u - P lG e n 2  c a m e - N S g 3  
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O f c o u r s e , e a c h  la n g u a g e  u s e s  o n ly  s y s te m s  th a t it n e e d s  ( B u lg a r ia n  o m its  s y s te m s  
d e a lin g  w ith  c a s e , B u lg a r ia n  a n d  R u s s ia n  o m its  in a n im a te  g e n d e r , e tc .)  

3.7 .2 .2 .1  In fle c tio n  o f th e  T h in g   

T h e  a g r e e m e n t s y s te m s  a r e  a ll h e a v ily  d e p e n d e n t o n  th e  in fle c tio n a l p r o p e r tie s  o f th e  n o u n  
o r  p r o n o u n  ( e v e n  n o t in s e r te d )  r e a liz in g  th e  s u b je c t. T h e r e fo r e , w e  p r e s e n t th e  fe a tu r e s  fo r  
th e s e  p r o p e r tie s  fir s t: 

F o r  c a s e : 

  THING-CASE-<C>  
   where <C> ∈ {Nom, Gen, Dat, Acc, Voc, Loc, Ins} 

F o r  g e n d e r : 

  THING-GENDER-<G>  
   where <G> ∈ {M, I, F, N} 

F o r  n u m b e r : 

  THING-NUMBER-<N>  
   where <N> ∈ {Sg, Pl} 

N o t a ll o f th e s e  p r o p e r tie s  a r e  p r e s e n t in  a ll la n g u a g e s  a n d  p r o p e r tie s  fo r  o n e  c a te g o r y  
n e e d  n o t to  b e  in  o n e  s y s te m . 

3.7 .2 .2 .2  S u b je c t s id e  s y s te m s  

T h e s e  s y s te m s  d e te r m in e  th e  c a te g o r ie s  o f p r e d ic a te  d e p e n d in g  o n  th e  c a te g o r ie s  o f th e  
s u b je c t. W e  c a n  d is tin g u is h  tw o  c a s e s  –  th e  p r e d ic a te  d o e s  (SVAgreement)  o r  d o e s  n o t 
(SVNoAgreement)  a g r e e  w ith  its  s u b je c t. I t d o e s  w h e n  th e  s u b je c t is  in  n o m in a tiv e , it d o e s  
n o t o th e r w is e  ( g e n itiv e  s u b je c t 4 5 )  

SVAGREEMENT(Thing-Case-Nom) 
 [SVAgreement] 

SVNoAgreement(Thing-Case-Gen) 
 [SVNoAgreement] 

S y s te m s  d e te r m in in g  g e n d e r  o f th e  p r e d ic a te  ( n e u te r  is  d e fa u lt) : 

SUBJ-AGR-GENDER-<G> (Thing-Gender-<G> & SVAgreement) 
 [Subj-Agr-Gender-<G>] 
 where <G> ∈ {M,I,F} 

Subj-Agr-Gender-N (Thing-Gender-N or SVNoAgreement) 
 [Subj-Agr-Gender-N] 

S y s te m s  d e te r m in in g  n u m b e r  o f th e  p r e d ic a te  ( s in g u la r  is  d e fa u lt) : 

SUBJ-AGR-NUMBER-SG (Thing-Number-Sg or SVNoAgreement) 
 [Subj-Agr-Gender-Sg] 

                                                

 
4 5  T h e r e  a r e  n o  in fin itiv e s  o r  c la u s e s  in  s u b je c t in  o u r  d o m a in . H o w e v e r , in  th e  fu tu r e , a p p r o p r ia te  fe a tu r e  is  

ju s t s im p ly  a d d e d  in to  SVNoAgreement a fte r  Thing-Case-Gen 



AG IL E  1 3 9  

 

 

Subj-Agr-Number-Pl (Thing-Number-Pl & SVAgreement) 
 [Subj-Agr-Number-Pl] 

S y s te m s  d e te r m in in g  p e r s o n  o f th e  p r e d ic a te  ( 3 rd  p e r s o n  is  d e fa u lt) : 

SUBJ-AGR-PERSON-<P> (Pronoun-Person-<P> & SVAgreement) 
 [Subj-Agr-Person-<P>] 
 where <P> ∈ {1,2} 

Subj-Agr-Person-3 
 (Pronoun-Person-3 or nominal-term-resolution or SVNoAgreement) 
 [Subj-Agr-Person-3] 

3.7 .2 .2 .3 In fo rm a tio n  p a s s in g  s y s te m s   

T h e s e  s y s te m s  a r e  u s e d  to  p a s s  in fo r m a tio n  d e te r m in e d  b y  s u b je c t s y s te m s  to  a p p r o p r ia te  
w o r d s  o f p r e d ic a te .  

S y s te m  p a s s in g  in fo r m a tio n  to  fin ite : 

SUBJECT-FINITE-AGREEMENT (Finite-Inserted & Subject-Inserted) 
 [Subject-Finite-Agreement] 
  (Subject = Finite 
    (Subj-Agr-Number-Sg ~ :::Number-Sg-Form) 
    (Subj-Agr-Number-Pl ~ :::Number-Pl-Form) 
 
    (Subj-Agr-Person-1 ~ :::Person-1-Form) 
    (Subj-Agr-Person-2 ~ :::Person-2-Form) 
    (Subj-Agr-Person-3 ~ :::Person-3-Form)) 

T h is  s y s te m  e n s u r e s  th a t w h e n  S u b je c t s id e  s y s te m s  d e te r m in e  n u m b e r  a n d  p e r s o n  o f th e  
p r e d ic a te  ( i.e . e n te r s  fe a tu r e  Subj-Agr-*-*) , fin ite  is  in fle c tifie d  a p p r o p r ia te ly . 

 

S y s te m  p a s s in g  in fo r m a tio n  to  p a s t o r  p a s s iv e  p a r tic ip le s : 

SUBJECT-AUXSTEM-AGREEMENT 
 ( (Past-Participle-Inserted | Participle-Passive) &  
  Subject-Inserted) 
 [Subject-AuxStem-Agreement] 
  (Subject = AuxStem 
    (Subj-Agr-Number-Sg ~ :::Number-Sg-Form) 
    (Subj-Agr-Number-Pl ~ :::Number-Pl-Form) 
 
    (Subj-Agr-Gender-M ~ :::Gender-M-Form) 
    (Subj-Agr-Gender-I ~ :::Gender-I-Form) 
    (Subj-Agr-Gender-F ~ :::Gender-F-Form) 
    (Subj-Agr-Gender-N ~ :::Gender-N-Form)) 

T h is  s y s te m  e n s u r e s  th a t w h e n  S u b je c t s id e  s y s te m s  d e te r m in e  n u m b e r  a n d  g e n d e r  o f th e  
p r e d ic a te , p a r tic ip le  is  in fle c tifie d  a p p r o p r ia te ly . 

B u lg a r ia n  r e s o u r c e s  u s e  s im ila r  s y s te m  to  e n s u r e  a g r e e m e n t w ith  in fin itiv e  ( d a  
c o n s tr u c tio n ) , it c o n n e c ts  it b y  a g r e e m e n t w ith  fin ite : 



AG IL E  1 4 0  

 

 

AUXSTEM-INSERT (Modal | P-Future | Da-phase) 
 [Auxstem-Inserted] 
  + Auxstem 
  + Da-particle 
  ! Da-particle da 
  ^ Da-particle ^ Auxstem 
  (Finite = AuxStem 
  (Person-First-Form  ~ :::Person-First-Form) 
  (Person-Second-Form ~ :::Person-Second-Form) 
  (Person-Third-Form  ~ :::Person-Third-Form) 
  (Number-Sg-Form ~ :::Number-Sg-Form) 
  (Number-Pl-Form ~ :::Number-Pl-Form)) 

3.7 .2 .2 .4  C o o rd in a tio n  

E v e n  if w e  s im p lify  th e  p r o b le m  b y  a s s u m in g  th a t n u m b e r  o f p r e d ic a te  w ith  c o o r d in a te d  
s u b je c t is  a lw a y s  p lu r a l a n d  th a t p e r s o n  h a s  to  b e  u n ifo r m  a c r o s s  th e  n o m in a l g r o u p , it s till 
r e m a in s  to  d e te r m in e  g e n d e r  o f th e  p r e d ic a te  a n d  th a n  in fle c tify  it a p p r o p r ia te ly 4 6 . T h e  
fo r m e r  is  p o s s ib le  b y  d e te r m in in g  m in im a l v a lu e  o f g e n d e r  b y  c o m p a r in g  tw o  a d ja c e n t 
m e m b e r s  o f c o o r d in a te d  s u b je c t e a c h  tim e . H o w e v e r  th e  la tte r  s e e m s  to  b e  im p o s s ib le  in  
c u r r e n t v e r s io n  o f K P M L  –  w e  n e e d  to  p a s s  in fo r m a tio n  u p  ( s im ila r  to  g e n d e r  a n d  p e r s o n  fo r  
s im p le  s u b je c t) , b u t w e  n e e d  to  p a s s  it a c r o s s  m o r e  th a n  o n e  r a n k  –  th e r e fo r e  w e  c a n n o t u s e  
a g r e e m e n t o p e r a to r . 

As  a  ( v e r y  in e le g a n t)  s o lu tio n  w e  a p p ly  th e  fe m in in e  g e n d e r  to  th e  p r e d ic a te  b y  d e fa u lt: 

1 . I n  p lu r a l, fo r m s  o f p a r tic ip le s , e tc . in  fe m in in e  g e n d e r  a r e  th e  s a m e  a s  fo r m s  in  
m a s c u lin e  in a n im a te  

2 . F e m in in e  a n d  m a s c u lin e  in a n im a te  fo r m s  a r e  th e  m o s t p r o b a b le  in  te x ts  o f 
C AD /C AM  d o m a in  

3 . I n  o u r  c o r p u s , th e r e  a r e  n o  c o o r d in a te d  s u b je c ts  

3.7 .2 .2 .5  L a n g u a g e  d iffe re n c e s  

3.7 .2 .2 .5 .1  C z e c h  

P r e v io u s  im p le m e n ta tio n  ( e x c e p t s y s te m  Auxstem-insert fo r  B u lg a r ia n )  d e s c r ib e s  
C z e c h , b e c a u s e  it h a s  a ll m o r p h o lo g ic a l fe a tu r e s  p r e s e n t in  o th e r  tw o  la n g u a g e s . 

3.7 .2 .2 .5 .2  B u lg a ria n  

M o s t o f th e  d iffe r e n c e s  in  B u lg a r ia n  a r e  im p lic a tio n s  o f th e  fa c t th a t B u lg a r ia n  d o e s  n o t h a v e  
c a s e s . I n  B u lg a r ia n  S u b je c t is  a lw a y s  a g r e e d  w ith  th e  p r e d ic a te , s o  s o m e  o f S u b je c t s id e  
s y s te m s  d e s c r ib e d  a b o v e  ( a n d  in  p a r tic u la r , fo r k  fo r  a p p ly in g  d e fa u lt n o - a g r e e m e n t c a s e s  
(SVNoAgreement) )  a r e  n o t n e e d e d . T h e  p r e d ic a te  in  B u lg a r ia n  c a n  c o n ta in  " d a -
c o n s tr u c tio n "  a n d  th e  s y s te m  d e a lin g  w ith  S u b je c t- " d a - c o n s tr u c tio n "  a g r e e m e n t in  p e r s o n  
a n d  n u m b e r  is  p r e s e n te d  a b o v e . 

                                                

 
4 6  T h is  is  n e c e s s a r y  o n ly  fo r  C z e c h , B u lg a r ia n  a n d  R u s s ia n  d o  n o t d is tin g u is h  g e n d e r  in  p lu r a l. 
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3.7 .2 .2 .5 .3 R u s s ia n  

R u s s ia n  r e s o u r c e s  m o d e l S u b je c t –  p r e d ic a te  a g r e e m e n t a s  fa r  a s  a g r e e m e n t in  N o m in a l 
g r o u p . I t is  v e r y  s im ila r  to  C z e c h  la n g u a g e  –  b o th  k e e p  th e ir  in fle c tio n a l c h a r a c te r . I n  
a g r e e m e n t R u s s ia n  is  th e  s a m e  a s  C z e c h  ( b e s id e s  it d o e s  n o t h a v e  v o c a tiv e  a n d  m a s c u lin e  
in a n im a te  g e n d e r ) . T h e  im p le m e n ta tio n  is  s im ila r  to  th e  C z e c h  im p le m e n ta tio n . S o  w e  d o  n o t 
c o n s id e r  th e  te c h n ic a l d e ta ils  h e r e . T h e  r e s u ltin g  g r a p h  s tr u c tu r e  w ith  g r a m m a r  fo r m  fo r  2 n d  
p e r s o n  p lu r a l in d ic a tiv e  is  s h o w n  in  F ig u r e  9 0 . I n  F ig u r e  9 1  w e  a ls o  s h o w  p a s s iv e  
c o n s tr u c tio n  w h e r e  th e  z e r o  a u x ilia r y  v e r b  w ith  g r a m m a r  c h a r a c te r is tic s  is  s h o w n  a n d  
a g r e e m e n t in  g e n d e r  w ith  p a s s iv e  p a r tic ip le . T h e  z e r o  a u x ilia r y  is  a  v e r y  s p e c ific  c h a r a c te r  o f 
R u s s ia n  in flu e n c in g  in  p a r tic u la r  th e  n o n  p r o - d r o p p in g  fe a tu r e  o f th e  la n g u a g e  in  d iffe r e n c e  
to  B u lg a r ia n  a n d  C z e c h . 

3.7 .2 .2 .6  E x a m p le  o f g e n e ra tio n  

T h e  F ig u r e  8 9  d e p ic ts  s tr u c tu r e  g r a p h  o f th e  fo llo w in g  s e n te n c e : 

( 1 2 0 )  E n : Yo u  e n te r  th e  c o m m a n d . 
C z : V y    z a d á te   p • ík a z . 
L :  Yo u - P l2  e n te r - 2 P l c o m m a n d  

F r o m  in fle c tio n  fe a tu r e s  ( in  b o x e s ) , y o u  c a n  s e e  th a t Finite h a s  th e  s a m e  n u m b e r  a n d  
p e r s o n  a s  s u b je c t h a s . 

 
F ig u re  8 9 : S u b je c t –  p re d ic a te  a g re e m e n t (C z ) 

T h e  F ig u r e  9 0  p r e s e n ts  th e   s tr u c tu r e  g r a p h  o f th e  fo llo w in g  s e n te n c e : 

( 1 2 1 )  E n : Yo u  d r a w  a n  a r c . 
R u : 

���
     �����	��
�������   �������   

L :  Yo u - P l2   d r a w - 2 P l  a r c  
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Fig u re  9 0 : S u b je c t –  p re d ic a te  a g re e m e n t (R u ) 

 
Fig u re  9 1 : P a s s iv e  c o n s tru c tio n  w ith  z e ro  a u x ilia ry  v e rb  a g re e m e n t (R u ) 



AG IL E  1 4 3  

 

 

3.7 .3 A g r e e m e n t  w it h in  t h e  n o m in a l g r o u p  

3.7 .3.1  A n a ly s is  

W ith in  th e  n o m in a l g r o u p , th e r e  is  a g r e e m e n t b e tw e e n  th e  h e a d  ( p r o ) n o u n  ( T h in g )  a n d  
p r e m o d ifie r s , i.e ., d e ic tic s  a n d  q u a litie s , s u c h  a s  Status, Provenance, Age, Size a n d  
Colour. 

3.7 .3.2  I m p le m e n ta tio n  

E a c h  la n g u a g e  u s e s  o n ly  s y s te m s  th a t it n e e d s  ( B u lg a r ia n  o m its  s y s te m s  d e a lin g  w ith  c a s e , 
B u lg a r ia n  a n d  R u s s ia n  o m its  in a n im a te  g e n d e r , e tc .)  

F o r  d is c u s s io n  a b o u t im p le m e n ta tio n  o f a g r e e m e n t w ith  c o o r d in a te d  s u b je c t s e e  3 .7 .2 .2 .4  

3.7 .3.2 .1  S ta tu s , p ro v e n a n c e , e tc . 

3.7 .3.2 .1 .1  H ig h e r ra n k  –  N o m in a l g ro u p  

I n  th e  s a m e  w a y  a s  N ig e l d o e s , w e  d is tin g u is h  fiv e  ty p e s  o f q u a litie s : Status, 
Provenance, Age, Size a n d  Colour. T h e  s y s te m s  a c c o u n tin g  fo r  th e  ty p e s  o f p o s s ib le  
q u a litie s  ta k e  th e  fo llo w in g  fo r m : 

<X>-MODIFICATION (Nominal) 
  [<X>-Modified] 
  + <X>  
  <X>:Adjectival-group 
  <X>:Congruent 
 [Not-<X>-Modified] 
 Chooser   <X>-Modification-Chooser 
 where <X> ∈ {Status, Provenance, Age, Size, Colour} 

As  a n d  e x a m p le , w e  s h o w  th e  s y s te m  fo r  Status  (<X> =  Status) :  

STATUS-MODIFICATION (Nominal) 
  [Status -Modified] 
  + Status 
  Status:Adjectival-group 
  Status:Congruent 
 [Not-Status-Modified] 
 Chooser   Status-Modification-Chooser 

P r e s e le c tio n  o f <X> a s  Congruent e n s u r e s  th a t o n  th e  lo w e r  r a n k  ( a d je c tiv a l g r o u p  
r a n k )  it is  k n o w n  if th e  a d je c tiv a l g r o u p  s h o u ld  a g r e e  ( b e  c o n g r u e n t)  w ith  its  h e a d . 

I n fle c tio n  o f a d je c tiv a l g r o u p  is  d r iv e n  b y  p r e s e le c tio n s  in  s y s te m s  d e s c r ib e d  b y  fo llo w in g  
te m p la te : 

<X>-<C>-<V>-PR (Thing-<C>-<V> & <X>-Modified) 
 [<X>-<C>-<V>-Pr] <X>:Quality-<C>-<V> 
 where 
  <X> ∈ {Status, Age, Provenance, Size, Colour} 
  <C> ∈ {Case, Gender, Number} 
  <V> ∈ {Nom, Gen, Dat, Acc, Voc, Loc, Ins} for <C> = Case 
  <V> ∈ {M, I, F, N} for <C> = Gender 
  <V> ∈ {Sg, Pl} for <C> = Number 

T h e r e fo r e , th e r e  is  5 * ( 7 + 4 + 2 )  =  6 5  s y s te m s . I f w e  a d d e d  m o r e  c o m p lic a te d  c a s e s  o f 
a g r e e m e n t ( e .g . d u a l n u m b e r ) , th e r e  w o u ld  m u c h  m o r e  s y s te m s . U n fo r tu n a te ly , th e r e  is  n o t 
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e a s ily  p o s s ib le  to  g e n e r a te  a ll o f th e s e  s y s te m s  fr o m  s o m e  te m p la te  s im ila r  to  th e  o n e  s h o w n . 
E x a m p le  o f th e  s y s te m  d e s c r ib e d  b y  th e  te m p la te : 

STATUS-NUMBER-PL-PR (Thing-Number-Pl & Status-Modified) 
 [Status-Number-Pl-Pr] Status:Quality-Number-Pl 

3.7 .3.2 .1 .2  L o w e r ra n k  –  A d je c tiv a l g ro u p  

CONGRUENT-FORK (Adjectival-Group) 
 [Congruent] 
 [Not-Congruent] 
 :Chooser  Under-Status-Chooser 

I n fle c tio n  o f Quality is  r e a liz e d  b y  fo llo w in g  th r e e  s y s te m s : 

QUALITY-CASE (Congruent) 
 [Quality-Case-Nom] Quality:::Case-Nom-Form 
 [Quality-Case-Gen] Quality:::Case-Gen-Form 
 [Quality-Case-Dat] Quality:::Case-Dat-Form 
 [Quality-Case-Acc] Quality:::Case-Acc-Form 
 [Quality-Case-Voc] Quality:::Case-Voc-Form 
 [Quality-Case-Loc] Quality:::Case-Loc-Form 
 [Quality-Case-Ins] Quality:::Case-Ins-Form 

Quality-Gender (Congruent) 
 [Quality-Gender-M] Quality:::Gender-M-Form 
 [Quality-Gender-I] Quality:::Gender-I-Form 
 [Quality-Gender-F] Quality:::Gender-F-Form 
 [Quality-Gender-N] Quality:::Gender-N-Form 

Quality-Number (Congruent) 
 [Quality-Number-Sg] Quality:::Number-Sg-Form 
 [Quality-Number-Pl] Quality:::Number-Pl-Form 

3.7 .3.2 .2  O rd in a l n u m e ra ls  

3.7 .3.2 .2 .1  H ig h e r ra n k  –  n o m in a l g ro u p  

P r e s e le c tio n s  o n  th is  r a n k  d r iv e  in fle c tio n s  o n  lo w e r  r a n k . 

Numerative-<C>-<V>-PR (Thing-<C>-<V> & Numerified) 
 [Numerative-<C>-<V>-Pr] Numerative:Temperer-<C>-<V> 
 where 
  <C> ∈ {Case, Gender, Number } 
  <V> ∈ {Nom, Gen, Dat, Acc, Voc, Loc, Ins} for <C> = Case 
  <V> ∈ {M, I, F, N} for <C> = Gender 

3.7 .3.2 .2 .2  L o w e r ra n k  

F o llo w in g  s y s te m s  in fle c tify  o r d in a l n u m e r a l d e p e n d in g  o n  p r e s e le c tio n s  fo r m  h ig h e r  r a n k . 

ORDINAL-CASE (Congruent) 
 [Ordinal-Case-Nom] Ordinal:::Case-Nom-Form 
 [Ordinal-Case-Gen] Ordinal:::Case-Gen-Form 
 [Ordinal-Case-Dat] Ordinal:::Case-Dat-Form 
 [Ordinal-Case-Acc] Ordinal:::Case-Acc-Form 
 [Ordinal-Case-Voc] Ordinal:::Case-Voc-Form 
 [Ordinal-Case-Loc] Ordinal:::Case-Loc-Form 
 [Ordinal-Case-Ins] Ordinal:::Case-Ins-Form 
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Ordinal-Gender (Congruent) 
 [Ordinal-Gender-M] Ordinal:::Gender-M-Form 
 [Ordinal-Gender-I] Ordinal:::Gender-I-Form 
 [Ordinal-Gender-F] Ordinal:::Gender-F-Form 
 [Ordinal-Gender-N] Ordinal:::Gender-N-Form 

Ordinal-Number (Congruent) 
 [Ordinal-Number-Sg] Ordinal:::Number-Sg-Form 
 [Ordinal-Number-Pl] Ordinal:::Number-Pl-Form 

3.7 .3.2 .3 C a rd in a l n u m e ra ls  

3.7 .3.2 .3.1  H ig h e r ra n k  –  n o m in a l g ro u p  

P r e s e le c tio n s  o n  th is  r a n k  d r iv e  in fle c tio n s  o n  lo w e r  r a n k . 

NUMERATIVE-<C>-<V>-PR (Thing-<C>-<V> & Numerified) 
 [Numerative-<C>-<V>-Pr] Numerative:Temperer-<C>-<V> 
 where 
  <C> ∈ {Case, Gender } 
  <V> ∈ {Nom, Gen, Dat, Acc, Voc, Loc, Ins} for <C> = Case 
  <V> ∈ {M, I, F, N} for <C> = Gender 

3.7 .3.2 .3.2  L o w e r ra n k  

F o llo w in g  s y s te m s  in fle c tify  c a r d in a l n u m e r a l d e p e n d in g  o n  p r e s e le c tio n s  fo r m  h ig h e r  r a n k . 

TEMPERER-CASE (Simplex-Cardinal) 
 [Temperer-Case-Nom] Temperer:::Case-Nom-Form 
 [Temperer-Case-Gen] Temperer:::Case-Gen-Form 
 [Temperer-Case-Dat] Temperer:::Case-Dat-Form 
 [Temperer-Case-Acc] Temperer:::Case-Acc-Form 
 [Temperer-Case-Voc] Temperer:::Case-Voc-Form 
 [Temperer-Case-Loc] Temperer:::Case-Loc-Form 
 [Temperer-Case-Ins] Temperer:::Case-Ins-Form 

Temperer-Gender (Simplex-Cardinal) 
 [Temperer-Gender-M] Temperer:::Gender-M-Form 
 [Temperer-Gender-I] Temperer:::Gender-I-Form 
 [Temperer-Gender-F] Temperer:::Gender-F-Form 
 [Temperer-Gender-N] Temperer:::Gender-N-Form 

Temperer-Number (Simplex-Cardinal) 
 [Temperer-Number-Sg] Temperer:::Number-Sg-Form 

3.7 .3.2 .4  D e ic tic  

M a in  d iffe r e n c e  b e tw e e n  d e ic tic  a n d  p r e v io u s  p a r ts  o f s e n te n c e  is , th a t d e ic tic  d o e s  n o t h a v e  
its  o w n  r a n k  –  it is  o n  th e  s a m e  le v e l a s  Thing is .  

DET-<C>-<V> (Thing-<C>-<V> & Explicit-Deictic) 
 [Det-<C>-<V>-Pr] Deictic:::<C> -<V>-Form> 
 where 
  <C> ∈ {Case, Gender, Number } 
  <V> ∈ {Nom, Gen, Dat, Acc, Voc, Loc, Ins} for <C> = Case 
  <V> ∈ {M, I, F, N} for <C> = Gender 
  <V> ∈ {Sg, Pl} for <C> = Number 

3.7 .3.2 .5  L a n g u a g e  d iffe re n c e s  
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3.7 .3.2 .5 .1  C z e c h  

P r e v io u s  im p le m e n ta tio n  d e s c r ib e s  C z e c h , b e c a u s e  it h a s  a ll m o r p h o lo g ic a l fe a tu r e s  p r e s e n t 
in  o th e r  tw o  la n g u a g e s . 

3.7 .3.2 .5 .2  R u s s ia n  

I n  a g r e e m e n t w ith in  n o m in a l g r o u p , R u s s ia n  is  th e  s a m e  a s  C z e c h  ( b e s id e s  it d o e s  n o t h a v e  
v o c a tiv e  a n d  m a s c u lin e  in a n im a te  g e n d e r ) . T h e  im p le m e n ta tio n  is  s im ila r  to  th e  C z e c h  
im p le m e n ta tio n . S o  w e  d o  n o t c o n s id e r  th e  te c h n ic a l d e ta ils  h e r e . 

3.7 .3.2 .5 .3 B u lg a ria n  

T h e  s a m e  is  tr u e  fo r  B u lg a r ia n  ( b e s id e s  it d o e s  n o t h a v e  c a s e s  a n d  m a s c u lin e  in a n im a te  
g e n d e r ) . B u lg a r ia n  a ls o  h a s  d iffe r e n t tr e a tm e n t o f d e ic tic s  

I n  B u lg a r ia n  th e  ( n o m in a l g r o u p 's )  D e ic tic  is  r e a liz e d  a s  fu n c tio n  o f th e  w h o le  n o m in a l 
g r o u p , s o  th e  s c h e m e  o f p r e s e le c tio n s  in  th e ir  r a n k  ( N G )  a n d  in fle c tio n s  o n  th e  lo w e r  r a n k  is  
k e p t h e r e .  

I n  B u lg a r ia n  w h e n  D e ic tic  o f n o m in a l g r o u p  is  SPECIFIC, DEMONSTRATIVE a n d  
NONSELECTIVE ( in  N ig e l te r m s ) , w h ic h  is  a n a lo g u e  to  E n g lis h  D e ic tic  " th e " , it is  r e a liz e d  a s  
a  m o r p h o lo g ic a l m a r k e r  b y  th e  m o r p h o lo g ic a l m o d u le . T h is  m a r k e r  ( th e  D e ic tic )  c o u ld  b e  
c a r r ie d  b y  d iffe r e n t e le m e n t o f th e  n o m in a l g r o u p  ( N u m e r a tiv e , Q u a lity , T h in g ) . W h e n  th e  
T h in g  is  in fle c tifie d  th e  fo llo w in g  s y s te m  is  u s e d : 

NOMINATIVE-NONSELECTIVE-NOUN  
 (Nonselective & Nominative &  
  Not-Status-Modified & Not-Colour-Modified & Not-Age-Modified 
& 
  Not-Size-Modified & No-Post-Deictic )  
 [Full-Article]  Thing:::Definite-Word-FA  

W h e n  th e  D e ic tic  is  d e m o n s tr a te d  b y  th e  e le m e n t o f th e  a d je c tiv a l g r o u p  w e  u s e  th e  
s y s te m  s h o w n  b e llo w  to  tr a n s fo r m  th e  D e ic tic  fu n c tio n  to  p r e s e le c tio n  o f a d je c tiv a l g r o u p :  

ADJECTIVAL-GR-DETERMINATION-FA  
 (Nominative & Nonselective &  
  (Status-Modified | Colour-Modified Age-Modified |  
  Size-Modified | Post-Deictic-Modified))  
 [Full-Article-AG]  AG-Deictic:FA-Determination  

F u r th e r  th e  c h a r a c te r is tic  FA-determination ( fu ll- a r tic le - d e te r m in a tio n )  is  a s s o c ia te d  
w ith  a  p a r tic u la r  e le m e n t o f th e  a d je c tiv a l g r o u p  b y  th e  r e a liz a tio n  s ta te m e n t o f th e  n e x t 
s y s te m :  

ADJECTIVAL-GR-ARTICLE-REALIZATION (Adjectival-Group)  
 [FA-Determination]   
  Quality:::Definite-Word-FA 
  Numerative:::Definite-Word-FA 
  Ordinal:::Definite-Word-FA 

S a m e  m e c h a n is m  is  u s e d  fo r  N O N S P E C I F I C , N O N S E L E C T I V E , S I N G U L AR  D e ic tic , 
w h ic h  is  in  B u lg a r ia n  a  m o r p h o lo g ic a l m a r k e r  c o r r e s p o n d in g  to  E n g lis h  D e ic tic  " a ( n ) " .  

All o th e r  ty p e s  o f d e ic tic s  in  n o m in a l g r o u p  ( s p e c ific  a n d  n o n - s p e c ific )  h a v e  th e  fe a tu r e  
Explicit-Deictic a n d  fo r  th e ir  a g r e e m e n t w ith  th e  T h in g  e le m e n t in  g e n d e r  a n d  n u m b e r  
a r e  u s e d  s y s te m s  o f th e  ty p e  DET-<C>-<V> 
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3.7 .3.2 .6  E x a m p le  o f g e n e ra tio n  

T h e  F ig u r e  9 2  d e p ic ts  s tr u c tu r e  g r a p h  o f th e  fo llo w in g  s e n te n c e : 

( 1 2 2 )  E n : E n te r  th e  fifth  e x te r n a l p o in t. 
C z : Z a d e jte    p á tý      e x te r n í     b o d . 
L :  E n te r - P l2   fifth - I S g A c c  e x te r n a l- I S g A c c  p o in t- I S g A c c  

F r o m  in fle c tio n  fe a tu r e s  ( in  b o x e s ) , y o u  c a n  s e e , th a t Ordinal u n d e r  Ordinator a n d  
Quality u n d e r  Status h a v e  th e  s a m e  g e n d e r  ( m a s c u lin e  in a n im a te  –  gender-i-form) , 
n u m b e r  ( s in g u la r  –  number-sg-form)  a n d  c a s e  ( a c c u s a tiv e  –  case-acc-form)  a s  
Thing. T h is  is  e n s u r e d  b y  p r e s e le c tio n s  m a r k e d  b y  e llip s e s . 

3.7 .4  A g r e e m e n t  o f s u b j e c t  a n d  p r e d ic a t iv e  a d j e c t iv e  

3.7 .4 .1  A n a ly s is  

F r o m  s o m e  p o in t o f v ie w  a g r e e m e n t w ith  p r e d ic a tiv e  a d je c tiv e  is  m ix tu r e  o f s u b je c t- v e r b  
a g r e e m e n t a n d  a g r e e m e n t w ith in  n o m in a l g r o u p . P r e d ic a tiv e  a d je c tiv e  a g r e e s  w ith  s u b je c t in  
g e n d e r , n u m b e r  a n d  c a s e 4 7  ( o n ly  n o m in a tiv e  o r  g e n itiv e  a r e  p o s s ib le ) . 

( 1 2 3 )  E n : T h e  c o m m a n d  is  a c c e s s ib le . 
B g :  

���������
	��
��
    �      

	
�
�����������
. 

L :  C o m m a n d - F S g    is - S g 3   a c c e s s ib le - F S g  

C z : P • ík a z       je     d o s tu p n ý . 
L :  C o m m a n d - I S g N o m  is - S g 3   a c c e s s ib le - N o m I S g . 

( 1 2 4 )  E n : L in e s  a r e  v is ib le . 
B g :  ��� � �
� � �     

���
    ��� 	 � � � . 

L :  L in e - P l   a r e - P l3   v is ib le - P l 

C z : Ú s e • k y    js o u    v id ite ln é . 
L :  L in e - F P lN o m  a r e - P l3   v is ib le - F P lN o m . 

( 1 2 5 )  E n : F iv e  lin e s  a r e  v is ib le . 
C z : P • t    ú s e • e k     je    v id ite ln ý c h . 
L :  F iv e - N o m   lin e - F P lG e n 4 8   is - S g 3  v is ib le - F P lG e n . 

 

                                                

 
4 7  I n  C z e c h  a n d  R u s s ia n , n o t in  B u lg a r ia n . 
4 8  G e n itiv e  in s te a d  o f n o m in a tiv e  is  r e q u ir e d  b y  th e  n u m e r a ls  h ig h e r  th a n  fo u r . S e e  [ C h a p te r  # # 1 0 . 

Q u a n tific a tio n ]  
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Fig u re  9 2  - A g re e m e n t w ith in  n o m in a l g ro u p  

3.7 .4 .2  I m p le m e n ta tio n  

P r e d ic a tiv e  a d je c tiv e  in  N ig e l is  r e a liz e d  a s  Quality u n d e r  Attribute ( S e e  F ig u r e  9 2 ) .  

3 .7 .4 .2 .1  P re s e le c tio n s  o n  th e  c la u s e  ra n k  

P r e s e le c tio n  o f Attribute is  p e r fo r m e d  b y  th e  fo llo w in g  s y s te m . Ag r e e m e n t o p e r a to r  
e n s u r e s  th a t Attribute is  p r e s e le c te d 4 9  fo r  g e n d e r  n u m b e r  a n d  c a s e  if a p p r o p r ia te  fe a tu r e  
is  e n te r e d  in  Subject. 

SUBJECT-PREDICATIVEADJ-AGREEMENT (Ascriptive & Subject-Inserted) 
 [Subject-Predicativeadj-Agreement] 
  (Subject ~ Attribute 
   (Thing-Gender-M = Quality-Gender-M) 
   (Thing-Gender-I = Quality-Gender-I) 
   (Thing-Gender-F = Quality-Gender-F) 
   (Thing-Gender-N = Quality-Gender-N) 
 
   (Thing-Number-Sg = Quality-Number-Sg) 
   (Thing-Number-Pl = Quality-Number-Pl) 

                                                

 
4 9  K e y w o r d  p r e s e le c tio n  is  o m itte d  in  a g r e e m e n t o p e r a to r : (A =  B )  in  fa c t m e a n s  (A =  ( :B ) )  
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   (Thing-Number-Nom = Quality-Number-Nom) 
   (Thing-Number-Gen = Quality-Number-Gen)) 

C u r r e n t v e r s io n  o f K P M L  ( 3 .0 )  d o e s  n o t s h o w  p r e s e le c tio n s  d o n e  b y  a g r e e m e n t o p e r a to r  
in  th e  s tr u c tu r e  g r a p h  ( C .f. F ig u r e  9 3 ) .  

3.7 .4 .2 .2  A d je c tiv e  g ro u p  ra n k  

T h e  in fle c tio n  o f Q u a lity  in s e r te d  u n d e r  Attr ib u te  is  d o n e  b y  s y s te m s  QUALITY-CASE, QUALITY-
GENDER, QUALITY-NUMBER, d e s c r ib e d  in  c h a p te r  3 .7 .3 .2 .1 .2  a b o v e . 

3.7 .4 .2 .3 E x a m p le  o f g e n e ra tio n  

T h e  F ig u r e  9 3  d e p ic ts  s tr u c tu r e  g r a p h  o f th e  fo llo w in g  s e n te n c e : 

( 1 2 6 )  E n : Co m m a n d s  a r e  a c c e s s ib le . 
C z : P • ík a z y    js o u   d o s tu p n é . 
L :  Co m m a n d s   a r e - P l3  a c c e s s ib le - I P l. 

Y o u  c a n  s e e , th a t Quality u n d e r  Attribute h a s  th e  s a m e  g e n d e r  a n d  n u m b e r  a s  
s u b je c t ( m a s c u lin e  in a n im a te  –  gender-i-form a n d  p lu r a l –  number-pl-form) . 
P r e s e le c tio n s  d o n e  b y  a g r e e m e n t o p e r a to r  a r e  n o t d is p la y e d  in  S tr u c tu r e  g r a p h . 

3.7 .4 .2 .4  L a n g u a g e  d iffe re n c e s  

3.7 .4 .2 .4 .1  C z e c h  

P r e v io u s  im p le m e n ta tio n  d e s c r ib e s  C z e c h , b e c a u s e  it h a s  a ll m o r p h o lo g ic a l fe a tu r e s  p r e s e n t 
in  o th e r  tw o  la n g u a g e s . 

3.7 .4 .2 .4 .2  B u lg a ria n  

B u lg a r ia n  o m its  in  s y s te m  SUBJECT-PREDICATIVEADJ-AGREEMENT lin e s  r e s p o n s ib le  fo r  a g r e e m e n t 
in  in a n im a te  g e n d e r  a n d  c a s e : 

SUBJECT-PREDICATIVEADJ-AGREEMENT (Ascriptive & Subject-Inserted) 
 [Subject-Predicativeadj-Agreement] 
  (Subject ~ Attribute 
   (Thing-Gender-M = Quality-Gender-M) 
   (Thing-Gender-F = Quality-Gender-F) 
   (Thing-Gender-N = Quality-Gender-N) 
 
   (Thing-Number-Sg = Quality-Number-Sg) 
   (Thing-Number-Pl = Quality-Number-Pl)) 
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Fig u re  9 3 : A g re e m e n t o f s u b je c t a n d  p re d ic a tiv e  a d je c tiv e  

3.7 .5  C o n c lu s io n  

Ag re e m e n t in  B u lg a r ia n , C z e c h  a n d  R u s s ia n  is  m o r e  c o m p lic a te d  th a n  s im ila r  p h e n o m e n o n  
in  E n g lis h . I t is  d r iv e n  m o s tly  b y  s y n ta c tic a l p r o p e r tie s  o f a g r e e in g  u n its . I m p le m e n ta tio n  
d e s c r ib e d  a b o v e  c o v e r s  a ll a g r e e m e n t n e c e s s a r y  fo r  fin a l c o r p o r a  o f Ag ile ; m o r e o v e r  it 
im p le m e n ts  m a n y  c a s e s  n o t c o v e r e d  b y  th e  c o r p o r a . M o d u la r ity  a n d  o v e r a ll d e s ig n  o f a ll 
s y s te m s  a llo w s  e a s y  e n h a n c e m e n t fo r  m o r e  s p e c ia l c a s e s  in  th e  fu tu r e . T h e  o n ly  e x c e p tio n  is  
a g r e e m e n t w ith  c o o r d in a te d  s u b je c t th a t is  im p o s s ib le  to  b e  fu lly  c o v e r e d  in  c u r r e n t v e r s io n  
o f K P M L . 

 

 



AG IL E  1 5 1  

 

 

3.8  Q u a n t ific a t io n  

I n  th is  s e c tio n  w e  d e s c r ib e  tw o  p h e n o m e n a  –  th e  r e a liz a tio n  o f q u a n tita tiv e  c o n s tr u c tio n  in  
S la v ic  la n g u a g e s  a n d  q u a n tity  s e le c tio n  c o n s tr u c tio n . W e  c o n s id e r  c a r d in a l n u m e r a ls  
p r e s e n tin g  th e  q u a n tity  o f o b je c ts  r e a liz e d  b y  a  n o u n , w h ic h  c a n  b e  m o d e le d  
s tr a ig h tfo r w a r d ly . T h e  q u a n tity  s e le c tio n  c o n s tr u c tio n  ( e .g ., on e  of th e  follow in g  m e th od s )  
p r e s e n ts  a  m o r e  c o m p lic a te d  c a s e , e s p e c ia lly  fo r  C z e c h  a n d  R u s s ia n . I n  d iffe r e n c e  to  E n g lis h  
a n d  B u lg a r ia n , C z e c h  a n d  R u s s ia n  h a v e   m o r e  c o m p le x  g o v e r n m e n t p a tte r n s  a n d  th e  c a r d in a l 
a c ts  a s  h e a d  o f th e  c o n s tr u c tio n .  

3.8 .1  C a r d in a l n u m e r a ls  

3.8 .1 .1  A n a ly s is  

I n  C z e c h , w h e n  th e  n u m e r a l is  a b o v e  5 , th e  c o u n te d  o b je c t is  n o t in  n o m in a tiv e  o r  a c c u s a tiv e  
b u t in  g e n itiv e  c a s e .  

I n  R u s s ia n  th e  r e a lis a tio n  o f q u a n tity  h a s  th e  fo llo w in g  s p e c ific s . T h e  c a r d in a l od in  ( o n e )  
is  r e a lis e d  a s  a n  a d je c tiv e  th a t a g r e e s  w ith  th e  T h in g  in  g e n d e r , n u m b e r  a n d  c a s e . O th e r s  a r e  
r e a lis e d  b y  c a r d in a ls  h a v in g  th e  T h in g  in  g e n itiv e  c a s e , w h e n  th e  w h o le  n o m in a l g r o u p  is  in  
n o m in a tiv e  o r  a c c u s a tiv e . W e  n e g le c t th e  a n im a te  / in a n im a te  o p p o s itio n , w h ic h  p r e s e n ts  a  
y e t m o r e  c o m p le x  c a s e , a n d  c o n s id e r  o n ly  in a n im a te  o b je c ts  a s  p r e s e n te d  in  n u m e r a l 
c o n s tr u c tio n s . W e  d o  n o t h a v e  d iffe r e n t q u a n titie s  o f a n im a te  p e r s o n s  in  th e  r e g is te r . W h e n  
th e  n o m in a l g r o u p  is  in  n o m in a tiv e  o r  in  a c c u s a tiv e  a n d  w e  h a v e  th e  c a r d in a ls  

�����
, ���	� , 
�� ���� �  ( tw o, th r e e , fou r )  ( n o t c o n s id e r in g  ��� �  (b oth )  a n d  ����������� �  (h a lf) )  th e  T h in g  is  in  

s in g u la r  a n d  th e  c a r d in a ls  a b o v e  4  h a v e  th e  T h in g  in  p lu r a l. I n  in d ir e c t c a s e s  –  g e n itiv e , 
d a tiv e , in s tr u m e n ta l, lo c a tiv e  -  th e  c a r d in a ls  a r e  in  p lu r a l a n d  a g r e e  w ith  th e  T h in g  in  c a s e . 
T h e  c a r d in a l ‘tw o ’ a g r e e s  w ith  th e  n o u n  in  g e n d e r  a s  w e ll. 

( 1 2 7 )  T w o p oin ts  d is a p p e a r e d  
C z : D v a  b od y   z m iz e ly . 
 T w o - I N o m  p o in ts - I P lN o m  d is a p p e a r e d - I P l3 . 

R u : • • •  • • • • •   • • • • • • •  
 T w o - F N o m  p o in ts - F P lN o m  d is a p p e a r e d - P l3 . 

B g : • • •  • • • • •   • • • • • • • • •  
 T w o  p o in ts - P l d is a p p e a r e d - P l3  

( 1 2 8 )  F iv e  p oin ts  d is a p p e a r e d  
C z : P • t  b od •   z m iz e lo. 
 F iv e - I N o m  p o in ts - I P lG e n  d is a p p e a r e d - N S g 3 . 

R u : • • • •   • • • • •   • • • • • • • . 

 F iv e - N o m  p o in ts - F P lG e n  d is a p p e a r e d - N S g 3 . 

3.8 .1 .2  I m p le m e n ta tio n  f o r  C z e c h  

I n itia l s y s te m  fo r  d e te r m in in g  c a s e  o f a  n o m in a l g r o u p  is  th e  fo llo w in g : 
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THING-CASE (Nominal-Group) 
 [Thing-Case-PreNom]  
 [Thing-Case-PreGen] 
 [Thing-Case-PreDat]  
 [Thing-Case-PreAcc] 
 [Thing-Case-PreVoc]  
 [Thing-Case-PreLoc]  
 [Thing-Case-PreIns]  
 [GENITIVE) 
 CHOOSER: Thing-Case-Chooser 

I d e a  b e h in d  fe a tu r e s  Thing-Case-PreNom/Gen/..: I t w ill b e  n o m in a tiv e /g e n itiv e /… , if 
n o th in g  s p e c ia l h a p p e n s  ( N o w  c h a n g e s  c a n  h a p p e n  o n ly  fo r  N o m  a n d  Ac c ) . An d  a ls o , it is  
n o t th e  o n ly  w a y , h o w  r e a liz e  th is  c a s e  c a n  ( N o w  o n ly  fo r  g e n itiv e ) .  

C u r r e n tly  w e  n e e d  th is  s p e c ia l b e h a v io u r  o n ly  fo r  n o m in a tiv e , a c c u s a tiv e  a n d  g e n itiv e , 
th e r e fo r e  th e  s y s te m  c o u ld  b e  a s  fo llo w in g : 

THING-CASE (Nominal-Group) 
 [Thing-Case-PreNom]  
 [Thing-Case-PreGen] 
 [Thing-Case-Dat]  
 [Thing-Case-PreAcc] 
 [Thing-Case-Voc]  
 [Thing-Case-Loc]  
 [Thing-Case-Ins]  
 [GENITIVE) 
 CHOOSER: Thing-Case-Chooser 

H o w e v e r , th e  p r e v io u s  tr e a tm e n t is  m o r e  c o n s is te n t. T h e  c a s e  is  d r iv e n  b y  p r e s e le c tio n  fr o m  
h ig h e r  r a n k s . T h e r e fo r e , it is  n e c e s s a r y  to  u s e  p r e s e le c tio n s  w ith  Thing-Case-PreNom 
in s te a d  Thing-Case-Nom, e tc . a s  in  p r e v io u s  v e r s io n s  o f N ig e l.  

N o m in a tiv e  a n d  a c c u s a tiv e  c a n  b e  c h a n g e d  to  g e n itiv e  if c e r ta in  c o n d itio n s  o c c u r s , to  
s im p lify  in p u t c o n d itio n s  in  th e  r e s t o f s y s te m s  w e  m e r g e  fe a tu r e s  Thing-Case-PreNom 
a n d  Thing-Case-PreAcc in to  a  fe a tu r e  NumerativableCases: 

NumerativableCases (Or Thing-Case-PreNOM Thing-Case-PreAcc) 
 [NumerativableCases] 
 :REGION   NounInflection 

I s  th e  o b je c t n u m e r ifie d  ( T h is  s y s te m  d iffe r s  fr o m  th e  o r ig in a l N ig e l s y s te m  Numeration in  
th e  in p u t c o n d itio n .) : 

NUMERATIONX (NumerativableCases) 
 [NumerifiedX] 
 [NonNumerifiedX] 
 CHOOSER: NumerationX-Chooser 

I f th e  o b je c t is  n u m e r ifie d , th e  fo llo w in g  s y s te m  w ill d e te r m in e  if th e  n u m b e r  is  h ig h e r  th a t 4 : 

AboveFour (NumerifiedX) 
 [More-Than-Four] 
 [Not-More-Than-Four] 
 CHOOSER:   More-Than-Four-Chooser 
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F o llo w in g  tw o  s y s te m s  p a r titio n  N u m e r a tiv a b le  c a s e s  in to  tw o  p a th :  

1 )  Numerative –  n u m e r a tiv e  c a s e  ( g e n itiv e )  w ill b e  u s e d  

2 )  NonNumerative –  p r o p o s e d  c a s e  w ill b e  n o r m a lly  u s e d  

Numerative (NumerativableCases & More-Than-Four)  
 [Numerative] 

NonNumerative (NumerativableCases &  
  (NonNumerifiedX | Not-More-Than-Four)) 
 [NonNumerative] 

F o llo w in g  s y s te m s  d e te r m in e  r e a lly  a p p lie d  c a s e s : 

Thing-Case-Nom (Thing-Case-PreNOM & NonNumerative) 
 [Thing-Case-Nom Thing:::Case-Nom-Form 

Thing-Case-Gen (Thing-Case-PreGen | Numerative) 
 [Thing-Case-Gen] Thing:::Case-Gen-Form 

Thing-Case-Acc (Thing-Case-PreAcc & NonNumerative) 
 [Thing-Case-Acc] Thing:::Case-Acc-Form 

R e s t o f th e  s y s te m s  a r e  s im p le : 

Thing-Case-<C> (Thing-Case-Pre<C>) 
 [Thing-Case-<C>] Thing:::Case-<C>-Form 
where <C> ∈ {Dat, Voc, Loc, Ins} 

3.8 .1 .3 I m p le m e n ta tio n  f o r  R u s s ia n  

H e r e  a r e  m a in  s y s te m s  a p p r o p r ia te  fo r  a g r e e m e n t in  n o m in a l g r o u p  b e tw e e n  th in g  a n d  
o r d in a to r . C o d e  a d d itio n  is  h ig h lig h te d  u s in g  b o ld  fo n t. All th e  c h a n g e s  lim it th e  s y s te m s  
in p u t a c c o r d in g  th e  a lg o r ith m  d e s c r ib e d  e a r lie r . 
(GATE 
 :NAME PLURAL-TO-THING 
 :INPUTS (AND PLURAL (OR NONNUMERIFIED MORE-THAN-FOUR  
     (and LESS-THAN-FIVE  
  (or genitive dative INSTRUMENTAL PREPOSITIONAL)))) 
 :OUTPUTS ((1.0 PLURAL-TO-THING (INFLECTIFY THING PLURAL-FORM))) 
    :REGION   COUNTNUMBER 
    :METAFUNCTION   IDEATIONAL 
) 
(GATE 
    :NAME   ACCUSATIVE-CASE 
    :INPUTS   (AND ACCUSATIVE NOMINAL-GROUP-SIMPLEX 
   (OR INDIVIDUAL-NAME SINGULAR NONPLURAL NONNUMERIFIED eq-one)) 
    :OUTPUTS   ((1.0 ACCUSATIVE-CASE-T 
      (INFLECTIFY THING ACCUSATIVE))) 
    :REGION   NOMINAL-PERSON 
    :METAFUNCTION   INTERPERSONAL 
) 
(GATE 
    :NAME   RGENITIVE-CASE 
    :INPUTS   (OR (AND RGENITIVE NOMINAL-GROUP-SIMPLEX) 
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     (AND (OR ACCUSATIVE NOMINATIVE) (or MORE-THAN-FOUR LESS-THAN-
FIVE)  

    NOMINAL-GROUP-SIMPLEX) 
    ) 
    :OUTPUTS   ((1.0 GENITIVE-CASE-T 
      (INFLECTIFY THING GENITIVE))) 
    :REGION   NOMINAL-PERSON 
    :METAFUNCTION   INTERPERSONAL 
) 

D e s c r ip tio n : im p le m e n ts  a ll e v e n ts  o f a p p e a r a n c e  T H I N G  in  N o m in a l g r o u p  in  g e n itiv e  
c a s e .  T h e  fo llo w in g  tw o  s y s te m s  im p le m e n ts  tr a n s m is s io n  o f g e n itiv e  c a s e  fr o m  th e  n o m in a l 
g r o u p  to  th e  te r m in a l O R D I N AL  n o d e .  
(GATE 
    :NAME   RGENITIVE-CASE-ORDINATOR 
    :INPUTS   (AND RGENITIVE ORDINATIVE) 
    :OUTPUTS   ((1.0 RGENITIVE-CASE-O 
      (PRESELECT ORDINATOR RGENITIVE))) 
    :REGION   NOMINAL-PERSON 
) 
 
(GATE 
    :NAME   GENITIVE-CASE-ORDINAL 
    :INPUTS   (AND RGENITIVE ORDINAL) 
    :OUTPUTS   ((1.0 GENITIVE-CASEO1 
      (INFLECTIFY ORDINAL GENITIVE))) 
    :REGION   NOMINAL-PERSON 
) 
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Fig u re  9 4 : A c c u s a tiv e  w ith  n u m e ra l a b o v e  4  
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C z : U r • e te   s e d m   b o d • . 
 S p e c ify   s e v e n - A c c  p o in ts - G e n . 

E n : S p e c ify  s e v e n  p o in ts . 

 
Fig u re  9 5 : A c c u s a tiv e  w ith  n u m e ra l n o t g re a te r th a n  4 5 0  

                                                

 
5 0  T h e  n u m e r a l d v a  ( tw o )  is  n o t c o r r e c tly  in fle c tifie d  b y  C z e c h  m o r p h o lo g y . 
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C z : V y tv o • te   d v •   m u lti• á r y .. 
 C r e a te   tw o - A c c   m u ltilin e - A c c . 

E n : C r e a te  tw o  m u ltilin e s . 

 
Fig u re  9 6 : Fra g m e n t o f a  s e n te n c e  w ith  g e n itiv e  w ith  a  n u m e ra l 

C z : .. b o d y   p • ti  m u lti• á r .. 
 .. p o in ts - A c c  fiv e - G e n   m u ltilin e s - G e n  

E n : .. p o in ts  o f fiv e  m u ltilin e s . 
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Fig u re  9 7 : T h e  n u m e ra l “5 ” h a v in g  A c c  o f th e  a ll n o m in a l g ro u p  (R u ) 

Fig u re  9 8 : C a rd in a l a g re e m e n t (R u )  

I n  F ig u r e  9 8  a n  in d ir e c t c a s e  o f th e  n o m in a l g r o u p  is  p r e s e n te d  –  th e  n o u n  is   in  P l a n d  in  
a p p r o p r ia te  c a s e  ( D a t) , th e  c a r d in a l a g r e e s  w ith  it.  

3.8 .2  Q u a n t it y  s e le c t io n  

3.8 .2 .1  L in g u is tic  s p e c if ic a tio n s  

W e  d e s c r ib e  a  m o d e l fo r  th e  s e le c tiv e  q u a n tita tiv e  c o n s tr u c tio n . An  e x a m p le  fr o m  o u r  
s a m p le  te x ts  is  g iv e n  b e lo w : 

( 1 2 9 )  E n : Op e n  th e  d ia lo g  b o x  u s in g  o n e  o f fo llo w in g  m e th o d s  
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( a )  R u : O���������	��
  ��	��� �	��������
  �������  � � � ��  ��  ��� 
 ������� �!  "�#%$&"�$&'�$)( : 
     O p e n    d ia lo g -Ad j  b o x - N -Ac c  o n e - I n s  o f fo llo w in g -Ad j m e th o d s - G e n  

( b )   B g : * �����+��
���
   , ��� � �+��
.- �   �   
 �� �   �	�   ��
 ��   � 
/��� �� .  
       O p e n          w in d o w - D e t  b y   o n e   o f th e s e  m e th o d s .  

( c )   C z : Ote v 0 e te     d ia lo g o v é       o k n o  je d n o u    z        n á s le d u jíc íc h          m e to d .  
O p e n  d ia lo g u e -Ad j  b o x -Ac c     o n e - I n s  fr o m    fo llo w in g -Ad j m e th o d s - G e n  

As  c a n  b e  s e e n  fr o m  th e  e x a m p le , c o m p a r in g  E n g lis h  w ith  R u s s ia n  fo r  in s ta n c e , is  
th a t th e r e  a r e  tw o  c a s e s  a s s ig n e d  in  th e  R u s s ia n  a n d  C z e c h  e q u iv a le n t o f th e  p h r a s e  " o n e  o f 
th e  fo llo w in g  m e th o d s " , in s tr u m e n ta l c a s e  to  o d n im  ( o n e )  a n d  g e n itiv e  c a s e  to  s le d u y u s h ic h   
s p o s o b o v  ( fo llo w in g  m e th o d s ) .  I n  E n g lis h  a n d  B u lg a r ia n , in  c o n tr a s t, th e r e  is  n o  c a s e . 
T h e r e fo r e , th e  s y n ta c tic  m o d e llin g  o f th is  k in d  o f s tr u c tu r e  is  q u ite  s tr a ig h tfo r w a r d . F ig u r e  
9 9  s h o w s  th e  s tr u c tu r a l r e p r e s e n ta tio n  a d o p te d   in  B u lg a r ia n  fr o m  N ig e l fo r  m o d e llin g  th is  
k in d  o f  q u a n tific a tio n  p h e n o m e n o n .  As  c a n  b e  s e e n  fr o m  th e  tr e e  s tr u c tu r e , th e  p h r a s e  
s tr u c tu r e  o r g a n iz a tio n  is  r a th e r  fla t, w ith  Q u a n tifie r , Q s e le c to r , D e ic tic  a n d  T h in g  b e in g  
a r r a n g e d  a t th e  s a m e  le v e l in  th e  tr e e , th e  T h in g  im p lic itly  a c tin g  a s  th e  h e a d  o f th e  
c o n s tr u c tio n .  As  w e  s e e  fr o m  th e  g lo s s  a t th e  e x a m p le  ( 1 2 9 )  E n g lis h  a n d  B u lg a r ia n  
s tr u c tu r e s  a r e  id e n tic a l.  

 
Fig u re  9 9 : T h e  q u a n tity  s e le c tio n  c o n s tru c tio n  a s  it is  m o d e lle d  fo r E n g lis h  a n d  B u lg a ria n . 

T h is  r e p r e s e n ta tio n  is  n o t a d e q u a te  fo r  C z e c h  a n d  R u s s ia n . F ir s t, in  C z e c h  a n d  R u s s ia n , th e  
Q u a n tifie r  ( h e r e : o d n im )  is  a  m o r e  lik e ly  c a n d id a te  fo r  h e a d s h ip  , th e  r e s t o f th e  p h r a s e  
a c tin g  a s  P o s tm o d ifie r . S e c o n d , w ith in  th e  P o s tm o d ifie r   ( h e r e :  iz  s lu d iy u s h ic h   s p o s o b o v ) , 
th e  p r e p o s itio n   iz  c a s e - g o v e r n s   its  a r g u m e n t ( h e r e : s p o s o b o v ) . T h u s , w e  d e a l w ith  a  m o r e  
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c o m p le x  s tr u c tu r e  h e r e  th a n  in  E n g lis h  a n d  B u lg a r ia n . T h is  s tr u c tu r e  is  d is p la y e d  in  F ig u r e  
1 0 0 . I t is  n o t th a t w e  m e e t a n o th e r  ty p e  o f c o n c e p tu a lis a tio n  o f th e  p h e n o m e n o n  in  C z e c h  o r  
R u s s ia n  c o m p a r e d  to  E n g lis h  o r  B u lg a r ia n . H o w e v e r , th e  r e a liz a tio n s  a r e  c r o s s - lin g u is tic a lly  
d iffe r e n t. 

 
Fig u re  1 0 0 : S tru c tu re  o f q u a n tific a tio n  c o n s tru c tio n  re a liz e d  fo r C z e c h  a n d  R u s s ia n  g ra m m a r 

3.8 .2 .2  I m p le m e n ta tio n  

T o   b e  a b le    to  g e n e r a te  th is    k in d  o f  s tr u c tu r e , w e   m o d ifie d   th e  e x is tin g  N I G E L  s y s te m s  
in  v a r io u s  w a y s . I n  F ig u r e  1 0 0  w e  s h o w  th e  g r a p h  s tr u c tu r e  r e le v a n t fo r  th e  R u s s ia n  a n d  
C z e c h  c o n s tr u c tio n  r e a lis a tio n . T o  r e a liz e  s e le c tiv e  q u a n tific a tio n  c o n s tr u c tio n  th e  n e w  
p h r a s e  qu a n t it y  s e le c t io n  lis t   (q-s lc t - lis t )  w a s  e n te r e d . I t w a s  d e c id e d  th a t it r e fle c ts  th e  
lin g u is tic  p h e n o m e n a  o f th e  p h r a s e  in  th e  m o r e  a d e q u a te  w a y . N o m in a l g r o u p  c o n s tr u c tio n  
th a t c o v e r e d  th e  w h o le  s tr u c tu r e  in  th e  N ig e l m o d e l h a s  m o v e d  n o w  to  d e e p e r  le v e l o f th e  
s tr u c tu r e  a n d  c o r r e s p o n d s  to  T h in g  a n d  S ta tu s  c o llo c a tio n .  

I n  F ig u r e  1 0 1  w e  s h o w  S P L  fo r  th e  q u a n tity  s e le c tiv e  c o n s tr u c tio n  th a t r e a lis e s  th e  
R u s s ia n  s e n te n c e  fr o m  th e  e x a m p le  a b o v e .  
(|a11| / DM::OPEN-SCREEN-OBJECT :SPEECHACT IMPERATIVE 
   :ACTEE (|a13| / OBJECT :LEX OKNO 
          :PROPERTY-ASCRIPTION (J / QUALITY :LEX DIALOGOVYJ))) 
   :GENERALIZED-MEANS (|a14| / DM::METHOD* 
          :DETERMINER  THIS 
          :QUANTITY-SELECTION-Q QUANTITY 
          :QUANTITY-SELECTION-id 1 :NUMBER PLURAL 
          :PROPERTY-ASCRIPTION (S / QUALITY :LEX SLEDUJUSCHIJ))) 

Fig u re  1 0 1  S P L  fo r th e  q u a n tity  s e le c tiv e  c o n s tru c tio n  (R u ) 

T h e  tw o  S P L  e x p r e s s io n s  :Q U AN T I T Y - S E L E C T I O N - Q  Q U AN T I T Y  &  Q U AN T I T Y -
S E L E C T I O N - id  1  a r e  s u ffic ie n t fo r  th e  g e n e r a tio n  in  R u s s ia n  a n d  C z e c h  a n d  
:D E T E R M I N E R   T H I S  is  n e e d e d  fo r  E n g lis h  a n d  B u lg a r ia n  a n d  d o e s n ’t in flu e n c e  th e  
g e n e r a tio n  p r o c e s s  fo r  R u s s ia n  a n d  C z e c h  b e in g  ir r e le v a n t.  

T h e  im p le m e n ta tio n  fo r  B u lg a r ia n  fo llo w s  th e  N I G E L  im p le m e n ta tio n .  



AG IL E  1 6 1  

 

 

 

 
Fig u re  1 0 2 : Q u a n tific a tio n  s y s te m  a n d  c h o o s e r (B g ) 

T h e n  th e  q u a n tity  s e le c tio n  c o n s tr u c tio n  is  fin is h e d  b y  th e  Q u a n tity - ty p e  a n d  Q u a n tity -
s e le c tio n  s y s te m s  th a t a r e  s h o w n  in  F ig u r e  1 0 3  
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Fig u re  1 0 3 : Q u a n tifie r-ty p e  a n d  Q u a n tifie r-s e le c t s y s te m s  (B g ) 
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F o r  R u s s ia n  a n d  C z e c h  s o m e  r e o r g a n is a tio n  o f th e  g e n e r a tio n  p r o c e s s  is  n e e d e d . T h e  n e w  
g r o u p  s ta r ts  w ith  s e ttin g  q-s lc t - lis t  p r e s e le c t to  M in ir a n g e  g r a m m a tic a l fu n c tio n . F o r  th is  
p u r p o s e  s y s te m  M I N I R AN G E - T Y P E  ( r e g io n  P P O T H E R )  w a s  c h a n g e d  ( F ig u r e  1 0 4 : ) . 

 
Fig u re  1 0 4 : T h e  s y s te m  m in ira n g e -ty p e  (R u  a n d  C z ) 

F o r  Q u a n tific a tio n  g r o u p  w e  s h o u ld  s e p a r a te  th e  s e le c tiv e  q u a n tific a tio n  c a s e  fr o m  
M I N I R AN G E - T H I N G  o n e . T h e r e fo r e  w e  in s e r t th e  n e w  o u t- fe a tu r e  M I N I R AN G E -
T H I N G - Q - S E L - L I S T  to  O U T P U T S  o f th e  s y s te m .  

T h e  c h o ic e  b e tw e e n  M I N I R AN G E - T H I N G  a n d  M I N I R AN G E - T H I N G - Q - S E L - L I S T  is  
m a d e  o n  th e  g r o u n d s  o f p r e s e n c e  in  th e  S P L  th e  Q U AN T I T Y - S E L E C T I O N - Q  Q U AN T I T Y  
fe a tu r e . I n  th e  F ig u r e  1 0 5  w e  s h o w  a n  in q u ir y - q - c o d e  o f M I N I R AN G E - T H I N G - T Y P E  
s y s te m  ( ‘q u a lity  c o r r e s p o n d s  h e r e  to  m in ir a n g e - th in g - q - s e l- lis t fe a tu r e  a n d  ‘n o n q u a lity  –  to  
s im p le - m in ir a n g e - th in g ) .  
(DEFUN QUANTITY-UP-Q-ru-CODE (ONUS) 
(IF (FETCH-SUBC-FEATURE 'RANGE ONUS) 
 (IF (EQ (FETCH-SUBC-FEATURE 'QUANTITY-SELECTION-Q (FETCH-SUBC-FEATURE 

'RANGE ONUS)) 
  'QUANTITY) 
  'QUANTITY 'NONQUANTITY) 
 'NONQUANTITY) 
) 

Fig u re  1 0 5  T h e  in q u iry -q -c o d e  o f M IN IR A N G E -T H IN G -T Y P E  s y s te m  (R u  a n d  C z ) 

T h e n  w e  s h o u ld  tu n e  th e  d e v e lo p m e n t o f M in ir a n g e  g r a m m a tic a l fu n c tio n  b e  a p p r o p r ia te  
to  th e  p r e s e le c tio n   m a d e  e a r lie r . P r e s e le c tio n  s h o u ld  b e  tr a n s fo r m e d  to  th e  fu n c tio n  fe a tu r e . 
F o r  th a t w e  n e e d  to  a d d  th e  n e w  o u tp u t fe a tu r e  Q - S L C T - L I S T  to  th e  s y s te m  N O M I N AL -
L I K E - G R O U P - C L AS S  ( r e g io n  R AN K I N G )  s in c e  o u r  c la s s ific a tio n  o f n o m in a l- lik e  g r o u p s  
b e c a m e  m o r e  d e lic a te . I n  F ig u r e  1 0 6  w e  s h o w  th e  s y s te m .  
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Fig u re  1 0 6 : T h e  N O M IN A L -L IK E -G R O U P -C L A S S  s y s te m  (R u  a n d  C z ) 

  

As  w e  c a n  s e e  in  F ig u r e  1 0 7   th e  N O M I N AL -L I K E - G R O U P - C L AS S - C H O O S E R  s h o u ld  
a ls o  b e  c h a n g e d . T o  m in im iz e  c h a n g e s  in  r e s o u r c e  s o u r c e  c o d e  w e  m a k e  th e  d e c is io n  
S E L E C T I O N - L I S T  v s . N O T - S E L E C T I O N - L I S T  o n  th e  to p  la y e r  o f th e  c h o o s e r  s tr u c tu r e .  

 

Fig u re  1 0 7 : N O M IN A L -L IK E -G R O U P -C L A S S -C H O O S E R  c h o o s e r (R u  a n d  C z ) 

All in fo r m a tio n  a b o u t c h o o s in g  a lte r n a tiv e s  o f to p  s tr u c tu r e  le v e l is  ta k in g  fr o m  
p r e s e le c tio n s . T h e r e fo r e  a p p r o p r ia te  in q u ir y  is  w r itte n  u s in g  T R I V IAL D E F AU L T C O D E  
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a n d  P R E S E L E C T I O N G U I D AN C E  w h e r e  a m o n g  o th e r  s tr in g s  th e  fo llo w in g  o n e  is  p r e s e n t: 
( Q - S L C T - L I S T  . S E L E C T I O N - L I S T ) . T o  in s e r t Q S E L E C T I O N - G R O U P  fu n c tio n  w e  s e t 
e s s e n tia l r e s tr ic tio n s  to  o u t- fe a tu r e  Q - S L C T - L I S T  o f th e  s y s te m  N O M I N AL - L I K E -
G R O U P - C L AS S  a n d  th e  c h o o s e r  fo r  th e  s y s te m  u s in g  d iffe r e n t p r o c e d u r e s : I N S E R T , 
O R D E R AT E N D , P R E S E L E C T  a n d  I D E N T I F Y .  

U s in g  fe a tu r e  Q - S L C T - L I S T  th e  M I N I R AN G E  g r a m m a tic a l fu n c tio n  s h o u ld  d e v e lo p  
tw o  d a u g h te r  fu n c tio n s : Q U AN T I F I E R  a n d  Q S E L E C T I O N - G R O U P . T h is  is  r e a lis e d  b y  
Q U AN T I F I C AT I O N  ( r e g io n  Q U AN T I F I C AT I O N )  s y s te m , w h ic h  is  s h o w n  in  F ig u r e  1 0 8 . 
T o  in s e r t th e  Q U AN T I F I E R  fu n c tio n  w e  a d d e d  to  th e  in p u t r e s tr ic tio n  o f th e  s y s te m  
Q U AN T I F I C AT I O N , w h ic h  w e r e  N O M I N AL - G R O U P - S I M P L E X  fe a tu r e , a  n e w  o n e  -  Q -
S L C T - L I S T .  
QUANTIFICATION  
  {nominal-group-simplex; q-slct-list} -> 

[quantified] +quantifier  
[nonquantified] 

Fig u re  1 0 8  Q u a n tific a tio n  s y s te m  

T o  in s e r t th e  Q S E L E C T I O N - G R O U P  fu n c tio n  w e  c r e a te d  a  n e w  s y s te m  
Q S E L E C T I O N - G R O U P - I N S E R T I O N  in  R a n k in g  r e g io n . T h is  s y s te m  c r e a te s  a n d  tu n e s  in  a  
p r o p e r  w a y  th e  fu n c tio n  Q S E L E C T I O N - G R O U P .  

T h e  fu n c tio n  Q S E L E C T I O N - G R O U P  is  p r e s e le c te d  a s  p r e p o s itio n a l p h r a s e , s o  it h a s  
tw o  d e p e n d a n t fu n c tio n s  -  M I N O P R O C E S S   a n d  M I N I R AN G E  ( s e e  G r a p h  S tr u c tu r e  in  
F ig u r e  1 0 0 ) . N a tu r a l w a y  to  r e a liz e  th e  s e m a n tic s  o f s e le c tio n  is  to  le x ify  M I N O P R O C E S S  
w ith  a p p r o p r ia te  p r e p o s itio n  –  R u : “ iz ” ; C z : “ z ”  a n d  B g : “ o t” .  

T o  a c tiv a te  a p p r o p r ia te  in s e r tio n  a n d  le x ify in g  o f  M I N O P R O C E S S  fu n c tio n  a n d  a ls o  th e  
p u ttin g  th e  c a s e  m a r k e r  o f th e  p r e p o s itio n  to  th e  n o m in a l g r o u p  w e  s h o u ld  s e t th e  r e s tr ic tio n  
I Z  ( O F  fo r  E n g lis h  g r a m m a r )  ( r e g io n  P P O T H E R )  to  Q S E L E C T I O N - G R O U P  g r a m m a tic a l 
fu n c tio n . T h is  fu n c tio n  n e e d s  fe a tu r e s  S O U R C E - S E L E C T I O N   a n d  S I M P L E -
P R E P O S I T I O N  a s  it’s  in p u t.  

T o  a c tiv a te  th e  fe a tu r e  S O U R C E - S E L E C T I O N  w e  a d d  e x tr a  o u tp u t- fe a tu r e  to  M I N O R -
P R O C E S S - T Y P E  s y s te m  ( P P O T H E R  r e g io n ) . T h e  s y s te m  is  s h o w n  in  F ig u r e  1 0 9  . T o  d o  
th is  w e  u s e  th e  m e th o d  w e  a p p lie d  e a r lie r  to  s y s te m  N O M I N AL - L I K E - G R O U P - C L AS S .  
MINOR-PROCESS-TYPE 

 (prepositional-phrase) → 
   [source-selection] 
   [spatio-temporal-process] 
   [instrumental-process] 
   [comparative-process] 
   [causal-process] 
   [accompaniment-process] 
   [matter-process] 
   [role-process]  
   [portion-process] 

Fig u re  1 0 9 : T h e  M IN O R -P R O C E S S -T Y P E  s y s te m . 

T h e  r e a liz e d  s tr u c tu r e  o f s y s te m ic  c h o ic e s  d e m o n s tr a te  s ta b le  b e h a v io r  o n  o th e r  in s ta n c e s  o f 
th e  s e le c tiv e  q u a n tific a tio n  g r o u p s  r e a lis a tio n , fo r  e x a m p le , w ith  o th e r   m e a n in g  o f th e  
:Q U AN T I T Y - S E L E C T I O N - id , fo r  e x a m p le : 
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( 1 3 0 )   

( a )  E n : F iv e  o f th e  e ig h t s e g m e n ts   c o n s titu te  o n e  p o ly lin e . 

( b )  R u : 
�������

 �	�  ( 
 � �	� )  ���� ��� �            ����� ���	��  �� ��� ����� �  � �!"�  #��$���$���!����  
     F iv e - N o m  o f ( th e s e )  e ig h t- G e n  fr a g m e n ts - G e n  fo r m  o n e -Ac c  p o ly lin e -Ac c      

( c )  C z  : P % t             z    (t % c h to )  o s m i         ú s e k &                  tv o ' í  ( á r u . 
       F iv e - N o m  o f   ( th e s e )    e ig h t- G e n  s e g m e n ts - G e n   fo r m    p o ly lin e -Ac c      

( d )  B g : 
�)�*�

  �  �� �"�+�,�   � � �.- �	�  �� ��� ���� ���  � �! �  #��$���$���!�� �  
      F iv e  o f e ig h t- D e t  lin e - fr a g m e n ts   fo r m  o n e   p o ly lin e -Ac c      

As  w e  p o in te d  o u t a b o v e  th e  S P L  c o n s tr u c tio n  r e p r e s e n ta tio n  r e m a in s  u n iv e r s a l fo r  th e  
th r e e  S la v ic  la n g u a g e  a n d  E n g lis h .  
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3.9  C la u s e  c o m p le x it y  

T h e  a im  o f th e  c u r r e n t c h a p te r  is  to  d e s c r ib e  h o w  c la u s e  c o m p le x ity  is  h a n d le d  in  th e  
g r a m m a r s  o f C z e c h , R u s s ia n  a n d  B u lg a r ia n  in  th e  F in a l P r o to ty p e  o f th e  Ag ile  s y s te m . A 
d e ta ile d  d is c u s s io n  o f th e  n o tio n s  o f c la u s e  c o m p le x ity  a s  u n d e r s to o d  in  S y s te m ic  F u n c tio n a l 
G r a m m a r  ( S F G , H a llid a y  1 9 8 5 )  w a s  p r e s e n te d  in  th e  L S P E C 2  d e liv e r a b le , a n d  th e  
im p le m e n ta tio n s  a c h ie v e d  fo r  th e  I n te r m e d ia te  P r o to ty p e  w e r e  d e s c r ib e d  in  th e  I M P L 2  
d e liv e r a b le .  

E v e n  th o u g h  a  v a r ie ty  o f ty p e s  c la u s e  c o m p le x ity  w e r e  e n c o u n te r e d  in  th e  Ag ile  c o r p u s , 
o n ly  a  s u b s e t th e r e o f a p p e a r e d  in  th e  I n te r m e d ia te  P r o to ty p e  ta r g e t te x ts , a n d  w e  th e r e fo r e  
h a d  a  n a r r o w e r  fo c u s  in  th e  I n te r m e d ia te  P r o to ty p e  g r a m m a r s . T h e  c o v e r a g e  in  th is  p h a s e  
in c lu d e d  th e  fo llo w in g  c la u s e  c o m p le x ity  ty p e s : 

• p a r a ta c tic  e x te n s io n  ( a d d itio n  ty p e )  

• p a r a ta c tic  e n h a n c e m e n t ( r e s u lt c ir c u m s ta n tia ls )  

• h y p o ta c tic  e n h a n c e m e n t ( m a n n e r  a n d  p u r p o s e  c ir c u m s ta n tia ls )  

T h e  fo llo w in g  e x a m p le s  illu s tr a te  th e  ty p e s  c o v e r e d  in  th e  I n te r m e d ia te  P r o to ty p e : 

( 1 3 1 )  p a r a ta c tic  e x te n s io n : p o s itiv e  a d d itio n  ( c o n ju n c tio n )   

( a )  E n : Sp e c ify  th e  in te r n a l p o in t a n d  p r e s s  R e tu r n . 

( b )  C z : U r
�
e te           v n it � n í           b o d            a      s tis k n � te     E n te r . 

      S p e c ify - P l2    in te r n a l-Ac c   p o in t-Ac c   a n d  p r e s s - P l2   R e tu r n . 

( c )  B g : �����	��
�����     �	������	�����   ������	�   �      ��������	������   R e tu r n .  
      S p e c ify - P l2   in te r n a l       p o in t   a n d   p r e s s - P l2     R e tu r n . 

( d )  R u :  !�	��"#����      �	�%$&'���	����()(   ������*$         �      ����",+-����  R e tu r n  
      S p e c ify - P l2     in te r n a l-Ac c     p o in t-Ac c   a n d   p r e s s - P l2   R e tu r n . 

( 1 3 2 )  p a r a ta c tic  e n h a n c e m e n t: r e s u lt c ir c u m s ta n tia l 

( a )  E n : C h o o s e  O K  a n d  c lo s e  th e  d ia lo g  b o x . 

( b )  C z :. V y b e r te         O K  a        u z a v � e te    d ia lo g o v ý    p a n e l. 
       C h o o s e - P l2   O K  a n d    c lo s e - P l2   d ia lo g -Ac c   b o x -Ac c  

( c )  B g : .�/�0��1������       243   �       /�����	�*������    
�����5���67���	�78    9:����/	�*���	;   
       C h o o s e - P l2    O K  a n d    c lo s e - P l2      d ia lo g               b o x  

( d )  R u : <=��">+)����  ������9��*$    O K  �        /����?����@���    
�����5A��67���	���    �������  
       C h o o s e - P l2                O K  a n d    c lo s e - P l2      d ia lo g -Ac c       b o x -Ac c  
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( 1 3 3 )  h y p o ta c tic  e n h a n c e m e n t: m a n n e r  ( m e a n s )  c ir c u m s ta n tia l 

( a )  E n : Sta r t th e  P L I N E  c o m m a n d  u s in g  o n e  o f th e  fo llo w in g  m e th o d s . 

( b )  C z : ( d e p e n d e n t: n o m in a liz a tio n )  
Sp u s

�
te    p � ík a z               P L I N E  p o u ž itím    je d n é      z    n á s le d u jíc íc h    m e to d . 

S ta r t- P l2  c o m m a n d -Ac c  P L I N E  u s in g - in s  o n e - G e n  o f fo llo w in g - G e n  m e th o d s - G e n  

( c )  B g : ( d e p e n d e n t: fin ite )  �������	��
��	������
 ����� �����������   P L I N E , � ��� �  


���� ��� ���������  ����
��  � �   !� ������
����  
� ��� � ��
  
S ta r t- P l2           c o m m a n d - th e  P L I N E , b y      u s e - P l2         o n e     o f  fo llo w in g    
m e th o d s  

( d )  R u : ( d e p e n d e n t: n o n fin ite )  "����$#  ��
����  ����� �����!#          P L I N E , 
� �� � ���&% � � ������'(
  �%  � ����
 �      


��
   !� ���!#*),+(
�-  

 � �� ���.�� �   
S ta r t- P l2       c o m m a n d -Ac c  P L I N E  u s in g - g e r u n d           o n e - I n s  o f  fo llo w in g - G e n   
m e th o d s - G e n  

( 1 3 4 )  h y p o ta c tic  e n h a n c e m e n t: p u r p o s e  c ir c u m s ta n tia l 

( a )  E n : P r e s s  R e tu r n  to  e n d  th e  p o ly lin e . 

( b )  C z : ( d e p e n d e n t: n o m in a liz a tio n )  
Stis k n / te   R e tu r n , p r o  u k o n 0 e n í k � iv k y . 
P r e s s - P l2   R e tu r n   fo r  e n d in g       p o ly lin e  

( c )  B g :  ( d e p e n d e n t: fin ite )  1 ����
  �������  R e tu r n , 
���

 
���

    
������2��3'4
����

 
� ��� 
 � 
���
657��� .  

P r e s s - P l2     R e tu r n   s o  th a t  e n d - P l2         p o ly lin e  

( d )  R u : ( d e p e n d e n t: n o n fin ite )   1 ��8 � 
����  �$� ����
�'	#  R e tu r n , 9 � ��.7:          
�������;�3'(
�� %  �3
  �� �6����
��  � ��� 
 � 
���
�
 .  

P r e s s - P l2   k e y           R e tu r n , in - o r d e r - to    e n d              d r a w in g        p o ly lin e - G e n  

 

I n  th e  F in a l P r o to ty p e , th e  fo llo w in g  a d d itio n a l c o v e r a g e  is  n e e d e d : 

( 1 3 5 )  p a r a ta c tic  e x te n s io n : p o s itiv e  v a r ia tio n  ( d is ju n c tio n )  

( a )  E n : Sp e c ify  th e  in te r n a l p o in t o r  p r e s s  R e tu r n . 

( b )  C z : U r 0 e te           v n it � n í           b o d             n e b o      s tis k n / te     E n te r . 
      S p e c ify - P l2    in te r n a l-Ac c   p o in t-Ac c   o r           p r e s s - P l2   R e tu r n . 

( c )  B g : < 27�����������     ��2��=�3��'(���   
� ��9�� �   


 � 
      
������
  �������   R e tu r n .  

       S p e c ify - P l2   in te r n a l      p o in t   o  r         p r e s s - P l2     R e tu r n . 

( d )  R u : >?� ��8@
����
     

���!#&�A�3������),)
  
� ��9�� #           


 � 
      
����8 � 
����  R e tu r n  

       S p e c ify - P l2    in te r n a l-Ac c        p o in t-Ac c   o r         p r e s s - P l2   R e tu r n . 
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( 1 3 6 )  p a r a ta c tic  e n h a n c e m e n t: te m p o r a l c ir c u m s ta n tia l 

( a )  E n : Ch o o s e  O K  a n d  th e n  c lo s e  th e  d ia lo g  b o x . 

( b )  C z :. V y b e r te         O K  a        p o to m  u z a v
�
e te    d ia lo g o v ý    p a n e l. 

       C h o o s e - P l2   O K  a n d     th e n      c lo s e - P l2   d ia lo g -Ac c   b o x -Ac c  

( c )  B g : �������	�
�����       ��   �       c �����  �������  �����������
�����    �������������������    ���
�������
���   
       C h o o s e - P l2    O K  a n d    a fte r  th a t  c lo s e - P l2      d ia lo g               b o x  

( d )  R u :  !��"$#%�����  &�'����(&�)    O K  �       �������*#   ���(&+�
��,����    ���������������-���    ��&�'��  
       C h o o s e - P l2              O K  a n d    th e n     c lo s e - P l2      d ia lo g -Ac c       b o x -  

( 1 3 7 )  h y p o ta c tic  e n h a n c e m e n t: c o n d itio n a l c ir c u m s ta n tia l 

( a )  E n : I f y o u  u s e  W in d o w s , e n te r  th e  D r a w  c o m m a n d . 

( b )  C z : ( d e p e n d e n t: fin ite )  
P o k u d  p o u ž ív á te  W in d o w s , z a d e jte     p

�
ík a z                D r a w .  

I f         u s e - P l2      W in d o w s  e n te r - P l2   c o m m a n d  -Ac c  D r a w  

( c )  R u : ( d e p e n d e n t: n o n fin ite )   .0/ ���  ��1   � / �(���324�5)6�����  W in d o w s , ���-���������   &���#7�('��*)          D r a w . 
I f       y o u  u s e                  W in d o w s  e n te r - P l2  c o m m a n d -Ac c  D r a w  

I n  a d d itio n , th e  C z e c h  g r a m m a r  n o w  c o v e r s  tw o  ty p e s  o f h y p o ta c tic  p u r p o s e  e n h a n c e m e n t: 
b e s id e s  th e  ty p e  w ith  th e  d e p e n d e n t r e a lis e d  b y  a  n o m in a liz a tio n  g e n e r a te d  in  th e  
I n te r m e d ia te  P r o to ty p e , w e  c a n  a ls o  g e n e r a te  th e  d e p e n d e n t r e a lis e d  b y  a  fin ite  d e p e n d e n t 
c la u s e  in  c o n d itio n a l m o o d , illu s tr a te d  b e lo w : 

( 1 3 8 )  C z : p u r p o s e  d e p e n d e n t: fin ite  
V y b e r te                O K , a b y s te           u lo ž ili                      v la s tn o s ti           m u lti 8 á r y  
C h o o s e - im p - P l2  O K    w o u ld - P l2   s a v e - p a s tp a r tic ip le   p r o p e r tie s -Ac c   m u ltiln e - G e n  
C h o o s e  O K  in  o r d e r  to  s a v e  th e  m u ltila n e  p r o p e r tie s . 

As  fo r  B u lg a r ia n , it a ls o  a llo w s  fo r  tw o  ty p e s  o f r e a lis a tio n  o f a  p u r p o s e  d e p e n d e n t: 
b e s id e s  th e  n o n - fin ite  v e r s io n  c o v e r e d  in  th e  I n te r m e d ia te  P r o to ty p e  g r a m m a r , B u lg a r ia n  
a ls o  a llo w s  fo r  a  r e a lis a tio n  u s in g  n o m in a liz a tio n , s im ila r ly  to  C z e c h :  

( 1 3 9 )  B g : p u r p o s e  d e p e n d e n t: n o m in a lis a tio n  
 9����� / &:�   

/ �   R e tu r n  ���   ���(��;��
<9���('��  '��  �(����������'����=�>�   
P r e s s - 3 s g  r e fl R e tu r n  fo r  e n d in g            o f  p o ly lin e  
R e tu r n  is  p r e s s e d  fo r  e n d in g  th e  p o ly lin e . 

T h e s e  ty p e s  w e r e  d is c u s s e d  in  L S P E C 2 , b u t w e r e  n o t fu lly  im p le m e n te d  in  th e  C z e c h  a n d  
B u lg a r ia n  g r a m m a r s  in  th e  I n te r m e d ia te  P r o to ty p e . W e  g e n e r a te d  o n ly  th e  ty p e  o f p u r p o s e  
d e p e n d e n t r e a liz e d  b y  a  n o m in a liz a tio n .  

T h e  o u tlin e  o f th e  p r e s e n t c h a p te r  is  a s  fo llo w s . F ir s t, w e  p r o v id e  d e ta ile d  fo r m a l 
s p e c ific a tio n s  c o n c e r n in g  th o s e  ty p e s  o f c la u s e  c o m p le x ity  w h ic h  o c c u r  in  th e  ta r g e t te x ts  o f 
th e  F in a l P r o to ty p e  ( S e c tio n  3 .9 .1 ) . T h is  in v o lv e s  a  b r ie f r e c a p itu la tio n  o f th e  g e n e r a l 
s p e c ific a tio n  o f c la u s e  c o m p le x ity  a d o p te d  fr o m  S F G , a n d  a  d e ta ile d  s p e c ific a tio n  
c o n c e r n in g  th e  ty p e s  o f c la u s e  c o m p le x ity  c o v e r e d  in  o u r  g r a m m a r s . W e  p a y  s p e c ia l 
a tte n tio n  to  th e  a d d itio n a l c o v e r a g e  o f c la u s e  c o m p le x ity  th a t is  o ffe r e d  in  th e  F in a l 
P r o to ty p e  g r a m m a r s  in  c o m p a r is o n  to  th e  g r a m m a r s  fo r  th e  I n te r m e d ia te  P r o to ty p e . 
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S e c o n d ly , w e  d e s c r ib e  th e  im p le m e n ta tio n s  o f th e  c la u s e  c o m p le x ity  r e g io n  in  th e  F in a l 
P r o to ty p e  g r a m m a r s , a n d  w e  p r e s e n t e x a m p le s  o f th e  g e n e r a te d  s e n te n c e s  ( S e c tio n  3 .9 .2 ) . 

3.9 .1  F o r m a l S p e c ific a t io n s  

T h e  p r in c ip le  id e a  b e h in d  c la u s e  c o m p le x ity  in  S F G  a s  d e s c r ib e d  in  ( H a llid a y ,1 9 8 5 )  is  th a t 
w e  c a n  v ie w  a  s e n te n c e  a s  a  c o m p le x  o f c la u s e s , ju s t lik e  a  g r o u p  c a n  b e  p e r c e iv e d  o f a s  a  
w o r d  c o m p le x . An d , s im ila r ly  to  w o r d  c o m p le x e s , a  h e a d  c la u s e  c a n  b e  d is tin g u is h e d  fr o m  
c la u s e s  th a t m o d ify  th a t h e a d  c la u s e . T h is  n o tio n  o f c la u s e c o m p le x ity  e n a b le s  o n e  to  c o v e r  
th e  e n tir e  s p e c tr u m  o f a  s e n te n c e 's  ( p o s s ib le )  fu n c tio n a l o r g a n iz a tio n s . As  a  m a tte r  o f fa c t, 
H a llid a y  d e fin e s  a  s e n te n c e  as  a c lau s e  c o m p le x , a n d  th e  c la u s e  c o m p le x  is  th e  o n ly  
g r a m m a tic a l u n it r e c o g n iz e d  a b o v e  th e  c la u s e  ( c f. p .2 1 6 , ib id e m ) . 

T h e  c o m p le x ity  in  c la u s a l o r g a n iz a tio n  a r is e s  fr o m  th e  d iffe r e n t w a y s  in  w h ic h  c la u s e s  c a n  
b e  r e la te d . S F G  in te r p r e ts  r e la tio n s  b e tw e e n  c la u s e s  in  te r m s  o f th e  'lo g ic a l' c o m p o n e n t o f 
th e  lin g u is tic  s y s te m . I n  th is  in te r p r e ta tio n  tw o  d im e n s io n s  a r e  d is tin g u is h e d , to  b e  a b le  to  
p r o v id e  m o r e  d e ta il o n  h o w  e x a c tly  c la u s e s  c a n  “ m o d ify ”  a  h e a d  c la u s e . T h e  fir s t d im e n s io n  
c o n c e r n s  th e  s y s te m  o f in te r d e p e n d e n c y , b e in g  th a t o f p a r a t a x is  a n d  h y p o t a x is 5 1 . T h e  o th e r  
d im e n s io n  is  th e  s y s te m  o f lo g ic o - s e m a n tic s , r e g a r d in g  e x p a n s io n  a n d  p r o j e c t io n . B e c a u s e  
n e ith e r  th e  Ag ile  c o r p u s  ( c f. th e  C O R P  a n d  L S P E C 1  d e liv e r a b le s )  n o r  th e  Ag ile  ta r g e t te x ts  
s h o w  a n y  c la u s e  c o m p le x e s  th a t c a n  b e  c la s s ifie d  a s  p r o je c tio n s , w e  o n ly  c o n s id e r  e x p a n s io n  
in  th e  d is c u s s io n  b e lo w .  

I n  th e  r e m a in d e r  o f th is  s e c tio n  w e  w ill d e s c r ib e  th e  d im e n s io n s  o f ta x is  a n d  e x p a n s io n  in  
m o r e  d e ta il. C r u c ia l th e r e b y  is  to  b e a r  in  m in d  th a t c la u s e  c o m p le x ity  a r is e s  o u t o f th e  
in te r p la y  o f b o th  d im e n s io n s .  

3.9 .1 .1  I n te r d e p e n d e n c y  o r  T a x is  b e tw e e n  C la u s e  C o m p le x e s  

T h e  id e a  b e h in d  t a x is  is  to  e lu c id a te  th e  r e la tiv e  s ta tu s  o f th e  h e a d  c la u s e  a n d  th e  m o d ify in g  
c la u s e ( s ) : 

• h y p o t a x is  is  th e  r e la tio n  b e tw e e n  a  d e p e n d e n t e le m e n t a n d  its  d o m in a n t, o n  w h ic h  
th e  fo r m e r  is  d e p e n d e n t, w h e r e a s   

• p a r a t a x is  is  a  r e la tio n  b e tw e e n  tw o  e le m e n ts  in  w h ic h  n e ith e r  is  d e p e n d e n t o n  th e  
o th e r  ( i.e . th e y  s ta n d  o n  e q u a l fo o tin g ) . I t is  th e  c o n te n tio n  o f S F G  th a t a ll “ lo g ic a l”  
r e la tio n s  in  la n g u a g e  a r e  e ith e r  h y p o ta c tic  o r  p a r a ta c tic . 

T h e  fo llo w in g  s p e c ific a tio n  c a p tu r e s  th is  d is tin c tio n  fo r  th e  e x p a n s io n  s u b ty p e  o f c la u s e  
c o m p le x ity  ( w e  a r e  n o t c o n s id e r in g  p r o je c tio n , a s  n o te d  a b o v e ) : 

 
System: EXPANSION-TAXIS → 
  [general-hypotactic-expansion], 
  [paratactic-expansion] 
Chooser:  
If one of the parts is more prominent, then choose hypotaxis 
Else choose parataxis 

                                                

 
5 1   As  a  m a tte r  o f fa c t, th e  ta c tic  d im e n s io n  is  g e n e r a l to  a ll c o m p le x e s , n o t ju s t to  c la u s e  c o m p le x e s  -  in  th e  

s a m e  s p ir it it a p p lie s  to  w o r d , g r o u p , a n d  p h r a s e . 
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W e  c a n  c o n s id e r  a  p a ir  o f c la u s e s  a s  a  cla u s e  n e x u s  r e la tin g  a  p r im a r y  cla u s e  a n d  a  
s e co n d a r y  cla u s e . T h e  fo llo w in g  ta b le  a s s o c ia te s  th e s e  te r m s  to  ta x is : 

 

 P r im a r y  c la u s e  S e c o n d a r y  c la u s e  

P a r a ta x is  1  ( in itia tin g )  2  ( c o n tin u e d )  

H y p o ta x is  α ( d o m in a n t)  β ( d e p e n d e n t)  
Fig u re  1 1 0  - C la u s e  n e x u s  / ta c tic  d im e n s io n s  

I n  th e  n e x t s u b s e c tio n s  w e  d is c u s s  h y p o ta x is  a n d  p a r a ta x is  in  s o m e  m o r e  d e ta il.  

3 .9 .1 .1 .1  H y p o ta x is  

H y p o t a x is  is  th e  b in d in g  o f e le m e n ts  o f u n e q u a l s ta tu s , n a m e ly  a  d o m in a n t  a n d  a  
d e p e n d e n t  s u b o r d in a te  to  th e  d o m in a n t. D u e  to  th e  u n e q u a l s ta tu s  o f p a r tic ip a n ts  in v o lv e d  
in  a  h y p o ta c tic  r e la tio n , th e  r e la tio n  is  lo g ic a lly  s p e a k in g  as y m m e tr ic  a n d  n o n - tr an s itiv e .  

T h e  e le m e n ts  in  a  h y p o ta c tic  s tr u c tu r e  a r e  o r d e r e d  in  d e p e n d e n c e , b u t th is  o r d e r  is  la r g e ly  
in d e p e n d e n t o f th e  lin e a r ity  in  th e  s e n te n c e . T h u s , o n e  c a n  h a v e  a  d e p e n d e n t c la u s e  ( a )  
fo llo w in g  th e  d o m in a n t, ( b )  p r e c e d in g  th e  d o m in a n t, ( c )  e n c lo s e d  in  th e  d o m in a n t, o r  ( d )  
e n c lo s in g  th e  d o m in a n t ( c f. ib id e m , p p .2 2 2 - 2 2 3 ) , s e e  F ig u r e  1 1 1 . 

 

( a )  T h e  file  is  n o t s to r e d  u n til y o u  S a v e  it.   

 α β  α^ β 

( b )  I f y o u  S a v e  th e  file ,  th e n  it w ill b e  s to r e d .   

 β α  β^ α 

( c )  S to r e , if y o u  w a n t, th e  file .  

 α β α α « β»  

( d )  Y o u  m ig h t, th e  m a n u a l s a y s , s a v e  th e  file .  

 β α β β « α»  
Fig u re  1 1 1 : O rd e rin g  o f D o m in a n t a n d  D e p e n d e n t in  a  h y p o ta c tic  c la u s e  c o m p le x  

T h e  o r d e r in g  o f c la u s e s  in  a  h y p o ta c tic  c o m p le x  is  a  m a tte r  o f te x tu a l o r g a n iz a tio n . W e  
d is c u s s e d  th e  m o tiv a tio n s  fo r  o r d e r in g  th e  d e p e n d e n t b e fo r e  o r  a fte r  th e  d o m in a n t in  th e  
T E X S 3  d e liv e r a b le . I n  m o s t c a s e s  in  th e  te x ts  g e n e r a te d  in  Ag ile , th e  d e fa u lt o r d e r in g  o f th e  
d o m in a n t p r e c e d in g  th e  d e p e n d e n t is  a p p r o p r ia te . W h e n  th e  o p p o s ite  o r d e r in g  is  r e q u ir e d , 
th e  d e p e n d e n t n e e d s  to  b e  s p e c ifie d  a s  T h e m a tic , a n d  it th e n  b e c o m e s  fr o n te d . 

T h e  s p e c ific a tio n  o f h y p o ta c tic  c o m p le x e s  is  c o m p lic a te d  b y  th e  fa c t th a t m u ltip le  d e p e n d e n t 
e le m e n ts  c a n  m o d ify  th e  s a m e  d o m in a n t e le m e n t. T h e  d is tin c tio n  b e tw e e n  a  " s im p le "  a n d  a  
" m u ltip le "  d e p e n d e n t is  m a d e  in  th e  H Y P O T AX IS -AL P H A- C O M P L E X I T Y  s y s te m  s p e c ifie d  
b e lo w . T h e r e  a r e  s e v e r a l s y s te m s  in  th e  im p le m e n ta tio n  th a t ta k e  c a r e  o f th e  c a s e s  o f 
h y p o ta c tic  e x te n s io n , w h ic h  w e  d o  n o t p r e s e n t h e r e  in  d e ta il, in  th e  in te r e s t o f s p a c e . 
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System: HYPOTAXIS-ALPHA-COMPLEXITY →  
  [complex-alpha-hypotactic-expansion] 
   (+Dependent, 
    +Terminant, 
    Terminant : full), 
  [hypotactic-expansion] 
Chooser:  
If there are multiple dependents  
  Then choose complex-alpha-hypotactic-expansion 
    Else choose hypotactic-expansion 

3.9 .1 .1 .2  P a ra ta x is  

I n  pa r a t a x is , th e  p r im a r y  a n d  s e c o n d a r y  e le m e n t o f a  c la u s e  n e x u s  a r e  o f e q u a l s ta tu s . B o th  
th e  in it ia t in g  ( p r im a r y )  a n d  c o n t in u in g  ( s e c o n d a r y )  e le m e n t c o u ld  s ta n d  a s  a n  in d iv id u a lly  
fu n c tio n a l w h o le  -  c o n tr a r y  to  th e  c a s e  o f h y p o ta x is , w h e r e  th e  d e p e n d e n t c a n n o t b e  
c o n s id e r e d  o u ts id e  th e  d o m in a n t it r e lie s  o n . W e  a ls o  s e e  th is  r e la tiv e  a u to n o m y  e x p r e s s e d  in  
th e  lo g ic a l c h a r a c te r is tic s  o f th e  p a r a ta c tic  r e la tio n , b e in g  sy m m e tr y  a n d  tr a n sitiv ity . T h e  
s p e c ific a tio n  o f p a r a ta x is  is  a s  fo llo w s : 

 
System: PARATAXIS  →  
  [parataxis]  
   (+Initiating,  
    +Continuing, 

    Initiating … Continuing) 
 

B e c a u s e  th e  in itia tin g  a n d  c o n tin u in g  c la u s e  in  a  n e x u s  a r e  n o t d e p e n d e n t o n  o n e  a n o th e r , 
th e r e  is  n o  o r d e r in g  o th e r  th a n  th e  lin e a r ity  o f th e  s e n te n c e  -  in  c o n tr a s t to  h y p o ta x is , a s  w e  
s a w  a b o v e . T h e  o r d e r in g  o f th e  p a r ts  w ith in  a  p a r a ta c tic  c o m p le x  c o r r e s p o n d s  to  th e  
o r d e r in g  o f th e  c o r r e s p o n d in g  p ie c e s  o f c o n te n t a s  s p e c ifie d  in  th e  ta s k  m o d e l (A-b o x ) . F o r  
s te p s  in  a  s e q u e n c e , th is  o r d e r in g  m o d e ls  th e  a c tu a l te m p o r a l o r d e r in g  o f th e  s te p s , a s  
d is c u s s e d  in  th e  T E X M 3  d e liv e r a b le .  

3.9 .1 .2  L o g ic o - S e m a n tic  R e la tio n s  b e tw e e n  C la u s e  C o m p le x e s  

W e  a lr e a d y  in d ic a te d  a b o v e  th a t w e  c h a r a c te r iz e  th e  m o d ific a tio n a r y  r e la tio n  b e tw e e n  
c la u s e s  in  a  c la u s e  c o m p le x  n o t o n ly  in  te r m s  o f th e  ta c tic  d im e n s io n , b u t a ls o  in  te r m s  o f 
lo g ic o - s e m a n t ic  r e la t io n s h ips . S F G  m a in ta in s  a  c la s s ific a tio n  o f lo g ic o - s e m a n tic  r e la tio n s  
th a t c a te g o r iz e s  th e m  u s in g  a  s m a ll n u m b e r  o f a b s tr a c t ty p e s , in  o r d e r  to  b e  a b le  to  h a n d le  
th e  w id e  v a r ie ty  o f r e la tio n s h ip s  th a t c a n  b e  d is tin g u is h e d  a s  to  h o ld  b e tw e e n  a  p r im a r y  a n d  
s e c o n d a r y  c la u s e  in  a  c la u s e  n e x u s . 

T h e  c la s s ific a tio n  is  b a s e d  o n  tw o  fu n d a m e n ta l c la s s e s , b e in g  e x pa n s io n  a n d  pr o j e c t io n . 
T h e  n o tio n  o f e x pa n s io n  e x p r e s s e s  th e  id e a  th a t a  c la u s e , in  its  lin g u is tic  fu n c tio n  a s  
p r o c e s s , e x c h a n g e  a n d  m e s s a g e , c a n  e n te r  in to  c o n s tr u c tio n  w ith  a n o th e r  c la u s e  w h ic h  
a u g m e n ts  it. T h e  tw o  c la u s e s  to g e th e r  th e n  fo r m  a  c la u s e  c o m p le x . T h e  n o tio n  o f 
pr o j e c t io n , o n  th e  o th e r  h a n d , s ig n ifie s  th o s e  c o n s tr u c tio n s  in  w h ic h  th e  s e c o n d  c la u s e  is  
p r o je c te d  th r o u g h  th e  p r im a r y  c la u s e . T h e  la tte r  in sta te s it a s  a  lo c u tio n , o r  a n  id e a . T h e  
fo llo w in g  s p e c ific a tio n  c a p tu r e s  th e  d is tin c tio n  b e tw e e n  p r o je c tio n  a n d  e x p a n s io n : 

 

System: TYPE-OF-INTERDEPENDENCE →  
   [expansion], 
   [projection] 
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As  w e  m e n tio n e d  a lr e a d y , w e  r e s tr ic t o u r s e lv e s  to  e x p a n s io n , b e c a u s e  n e ith e r  th e  Ag ile  
c o r p u s  ( c f. th e  C O R P  a n d  L S P E C 1  d e liv e r a b le s )  n o r  th e  Ag ile  ta r g e t te x ts  s h o w  a n y  c la u s e  
c o m p le x e s  th a t c a n  b e  c la s s ifie d  a s  p r o je c tio n s .  

A s e c o n d a r y  c la u s e  c a n  e x p a n d  th e  p r im a r y  c la u s e  b y  ela b o r a t in g  it, ex ten d in g  it, o r  
en h a n c in g  it. T h e  fo llo w in g  s p e c ific a tio n  r e fle c ts  th is  d is tin c tio n : 

 
System: EXPANSION-TYPE →  
  [enhancement] (+Enhancement), 
  [extension]  (+Extension),  
  [elaboration] (+Elaboration). 
Chooser:  
If the expansion develops the same meaning  
  then choose elaboration 
  else if the expansion presents a circumstantial qualification 
   then choose enhancement 
   else choose enxtension 
 

T h e  r e m a in in g  s u b s e c tio n s  e la b o r a te  th e s e  s u b ty p e s .  

3.9 .1 .2 .1  E x p a n s io n  - E la b o ra tio n  

I n  ela b o r a t io n , th e  s e c o n d a r y  c la u s e  d e v e lo p s  fu r th e r  th e  m e a n in g  o f th e  p r im a r y  c la u s e  b y  
s p e c ify in g  o r  d e s c r ib in g  it in  m o r e  d e ta il. As  s u c h , th e  s e c o n d a r y  c la u s e  d o e s  n o t in tr o d u c e  a  
n e w  r e fe r e n t in  th e  d is c o u r s e  b u t r a th e r  p r o v id e s  a  m o r e  e la b o r a te  d e s c r ip tio n  o f a n  a lr e a d y  
p r e s e n t r e fe r e n t. T h e r e b y  it is  n o t e s s e n tia l th a t th e  s e c o n d a r y  c la u s e  is  lo g ic a lly  r e la te d  to  
th e  p r im a r y  c la u s e  a s  a  w h o le  -  it m a y  e la b o r a te  ju s t a  p a r t o f it ( i.e . o n  o n e  o r  m o r e  
c o n s titu e n ts ) . 

I n  c o m b in a tio n  w ith  p a r a ta x is , e la b o r a tio n  g iv e s  r is e  to  th e  fo llo w in g  th r e e  ty p e s : 
ex p o s it io n  –  “ in  o th e r  w o r d s ” , ex a m p lific a t io n  –  “ fo r  e x a m p le ” , c la r ific a t io n  –  “ to  b e  
p r e c is e ” . I n  c o m b in a tio n  w ith  h y p o ta x is , e la b o r a tio n  g iv e s  th e  c a te g o r y  o f n o n - d efin in g  
r ela t iv e c la u s es  in  S F G .5 2  T h e  m e a n in g  o f th e  s e c o n d a r y  c la u s e  is  n o n - r e s tr ic tiv e , o r  
d e s c r ip tiv e , w ith  r e s p e c t to  th e  th e s is  e x p r e s s e d  in  th e  p r im a r y  c la u s e .  

S in c e  n o n e  o f th e  e la b o r a tio n  ty p e s  a r e  p r e s e n t in  th e  F in a l P r o to ty p e  ta r g e t te x ts , w e  d o  
n o t c o n s id e r  th e m  a n y  fu r th e r .  

3.9 .1 .2 .2  E x p a n s io n  - E x te n s io n  

I n  ex ten s io n  th e  s e c o n d a r y  c la u s e  ad d s  s o m e th in g  n e w  to  th e  m e a n in g  e x p r e s s e d  in  th e  
p r im a r y  c la u s e  -  c o n tr a r y  to  th e  c a s e  o f e la b o r a tio n , a b o v e . W h a t is  a d d e d  m a y  e ith e r  b e  a  
s im p le  a d d it io n , r ep la c em en t  o r  a  v a r ia t io n . Ag a in , s u b ty p e s  o f e x te n s io n  a r e  d is c e r n e d , 
d e p e n d in g  o n  w h e th e r  th e  r e la tio n  o c c u r s  in  c o m b in a tio n  w ith  p a r a ta x is  o r  h y p o ta x is . 

                                                

 
5 2   N o te  th a t d efin in g  r ela t iv e c la u s es , u n lik e  th e  n o n - d e fin in g  o n e s , r e a liz e  em b ed d in g . E m b e d d in g  is  

fu n c tio n a lly  d iffe r e n t fr o m  ta x is  a s  d e fin e d  in  S F G : “ W h e r e as  p ar atax is  an d  h y p o tax is  ar e  r e latio n s  
B E T W E E N  c lau s e s  o r  o th e r  r an k in g  e le m e n ts , e m b e d d in g  is  n o t. E m b e d d in g  is  a m e c h an is m  w h e r e b y  a 
c lau s e  o r  p h r as e  c o m e s  to  fu n c tio n  as  a c o n s titu e n t W I T H I N  th e  s tr u c tu r e  o f a g r o u p , w h ic h  its e lf is  a 
c o n s titu e n t o f a c lau s e . H e n c e  th e r e  is  n o  d ir e c t r e latio n s h ip  b e tw e e n  an  e m b e d d e d  c lau s e  an d  th e  
c lau s e  w ith in  w h ic h  it is  e m b e d d e d .”  ( H a llid a y  1 9 9 4 , p .2 4 2 ) . 
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P a r a ta c tic  e x te n s io n  is  a ls o  k n o w n  a s  co o r d in a t io n  b e tw e e n  c la u s e s . T h e  d iffe r e n t ty p e s  
o f c o o r d in a tio n  a r e  d is tin g u is h e d  in  th e  fo llo w in g  s p e c ific a tio n : 

 

System: EXTENDING-COORDINATION-TYPE →  
  [additive-coordination]  
  [alternative-coordination] 
  [contrastive-coordination]  
Chooser:  
  If the relation between the parts is contrastive  
   then choose contrastive-coordination 
   else if the relation is disjunctive 
    then choose alternative-coordination 
    else choose additive-coordination 
 

T h e  ta r g e t te x ts  o f th e  F in a l P r o to ty p e  c o n ta in  o c c u r r e n c e s  o f tw o  ty p e s  o f p a r a ta c tic  
e x te n s io n : a d d itio n  a n d  v a r ia tio n . Ad d itio n  is  r e a lis e d  b y  co n j u n ct io n , w h ile  v a r ia tio n  is  
r e a lis e d  b y  d is j u n ct io n . T h e  fo llo w in g  e x a m p le s  ( r e p e a te d  fr o m  th e  in tr o d u c tio n  fo r  
c o n v e n ie n c e 's  s a k e )  illu s tr a te  th e s e  ty p e s : 

( 1 4 0 )  p a r a ta c tic  e x te n s io n : p o s itiv e  a d d itio n  ( c o n ju n c tio n )  

( a )  E n : Sp e c ify  th e  in te r n a l p o in t a n d  p r e s s  R e tu r n . 

( b )  C z : U r
�
e te           v n it � n í           b o d            a      s tis k n � te     E n te r . 

      S p e c ify - P l2    in te r n a l-Ac c   p o in t-Ac c   a n d  p r e s s - P l2   R e tu r n . 

( c )  B g : �����	��
�����     �	������	�����   ������	�   �      ��������	������   R e tu r n .  
      S p e c ify - P l2   in te r n a l      p o in t   a n d   p r e s s - P l2     R e tu r n . 

( d )  R u :  !�	��"#����      �	�%$&'���	����()(   ������*$         �      ����",+-����  R e tu r n  
      S p e c ify - P l2    in te r n a l-Ac c        p o in t-Ac c   a n d   p r e s s - P l2   R e tu r n . 

( 1 4 1 )  p a r a ta c tic  e x te n s io n : p o s itiv e  v a r ia tio n  ( d is ju n c tio n )  

( a )  E n : Sp e c ify  th e  in te r n a l p o in t o r  p r e s s  R e tu r n . 

( b )  C z : U r
�
e te           v n it � n í           b o d            n e b o      s tis k n � te     E n te r . 

      S p e c ify - P l2    in te r n a l-Ac c   p o in t-Ac c   o r         p r e s s - P l2   R e tu r n . 

( c )  B g : �����	��
�����     �	������	�����   ������	�   �	.��      ��������	������   R e tu r n .  
      S p e c ify - P l2   in te r n a l       p o in t   o r           p r e s s - P l2     R e tu r n . 

( d )  R u :  !�	��"#����      �	�%$&'���	����()(   ������*$           �	.��      ����",+)����  R e tu r n  
      S p e c ify - P l2    in te r n a l-Ac c        p o in t-Ac c   o r         p r e s s - P l2   R e tu r n . 

3.9 .1 .2 .3 E x p a n s io n  - E n h a n c e m e n t 

F in a lly , e n h a n ce m e n t  is  th a t ty p e  o f e x p a n s io n  w h e r e  o n e  c la u s e  e n h a n c e s  th e  m e a n in g  o f 
a n o th e r  b y  q u a lify in g  it b y  r e fe r e n c e  to  tim e , p la c e , m a n n e r , c a u s e  o r  c o n d itio n  ( i.e ., 
cir cu m s t a n t ia l) . W e  lis t th e  p r in c ip a l ty p e s  o f e n h a n c e m e n t in  th e  ta b le  in  F ig u r e  1 1 2  b e lo w  
( c f. ( H a llid a y ,1 9 9 4 ) , p .2 3 4 ) . 
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C a te g o r y   M e a n in g  

Te m p o r a l   

 s a m e  tim e  A m e a n w h ile  B  

 d iffe r e n t tim e : la te r  A s u b s e q u e n tly  B  

 d iffe r e n t tim e : e a r lie r  A p r e v io u s ly  B  

S p a t ia l   

 s a m e  p la c e  C  th e r e  D  

M a n n e r    

 M e a n s  N  b y  m e a n s  o f M  

 C o m p a r is o n  N  is  lik e  M  

C a u s a l-
c o n d it io n a l 

  

 c a u s e : r e a s o n  b e c a u s e  P  s o  r e s u lt Q  

 c a u s e : p u r p o s e  b e c a u s e  in te n tio n  Q  s o  a c tio n  P  

 c o n d itio n : p u r p o s e  I f P  th e n  Q  

 c o n d itio n : n e g a tiv e  I f n o t P  th e n  Q  

 c o n d itio n : c o n c e s s iv e  I f P  th e n  c o n tr a r y  to  e x p e c ta tio n  Q  
Fig u re  1 1 2  - T y p e s  o f e n h a n c e m e n t 

L ik e  th e  o th e r  tw o  ty p e s  o f e x p a n s io n , e n h a n c e m e n t c a n  b e  c o m b in e d  w ith  e ith e r  
p a r a ta x is  o r  h y p o ta x is . As  m e n tio n e d  a b o v e , w e  c o v e r  a  s u b s e t o f th e  e n h a n c e m e n t ty p e s  in  
th e  F in a l P r o to ty p e  g r a m m a r s : 

• P a r a ta c tic  e n h a n c e m e n t: c a u s a l ( r e s u lt) , te m p o r a l 
• H y p o ta c tic  e n h a n c e m e n t: te m p o r a l, m a n n e r  ( m e a n s ) , c a u s a l ( p u r p o s e )  a n d  

c o n d itio n a l ( c o n d itio n ) . 

W e  d is c u s s  th e m  b e lo w  in  d e ta il. 

3.9 .1 .2 .3.1  P a ra ta c tic  e n h a n c e m e n t 

P a r a ta c tic  e n h a n c e m e n t y ie ld s  a  k in d  o f c o o r d in a tio n  in  w h ic h  a  c ir c u m s ta n tia l fe a tu r e  is  
in c o r p o r a te d . T h e  fo llo w in g  s p e c ific a tio n  r e fle c ts  th e  d is tin c tio n s : 

 

System: QUALIFYING-COORDINATION-TYPE →  
  [causal-coordination]  
  [temporal-coordination]  
Chooser:  
  If the relation between the parts is a causal sequence 
   then choose causal-coordination 
   else choose temporal-coordination 
 

T h e  e x a m p le s  b e lo w  illu s tr a te  th is  ty p e  o f e n h a n c e m e n t. T h e  fir s t e x a m p le  is  fr o m  th e  
I n te r m e d ia te  P r o to ty p e  ta r g e t te x ts  a n d  illu s tr a te s  c a u s a l c o o r d in a tio n  ( n a m e ly , r e s u lt) . 
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( 1 4 2 )  p a r a ta c tic  e n h a n c e m e n t: r e s u lt c ir c u m s ta n tia l 

( a )  E n : Ch o o s e  O K  a n d  c lo s e  th e  d ia lo g  b o x . 

( b )  C z :. V y b e r te         O K  a        u z a v
�
e te    d ia lo g o v ý    p a n e l. 

       C h o o s e - P l2   O K  a n d    c lo s e - P l2   d ia lo g -Ac c   b o x -Ac c  

( c )  B g : �������	�
�����       ��   �       �����������
�����    �������������������    ���
�������
���   
       C h o o s e - P l2     O K  a n d    c lo s e - P l2      d ia lo g               b o x  

( d )  R u : � ��!#"$���%�  &�'����(&�)    O K  �        ���(&*�
��+����    �������,�����������    ��&�'��  
       C h o o s e - P l2                O K  a n d    c lo s e - P l2      d ia lo g -Ac c      b o x -Ac c  

T h is  e x a m p le  illu s tr a te s  th e  r e a liz a tio n  o f a  G o a l b y  a  r e s u lt- c ir c u m s ta n tia l in  a  p a r a ta c tic  
c la u s e  c o m p le x . A s im ila r  r e a liz a tio n  is  p o s s ib le  fo r  a  S id e - e ffe c t. W h ile  o u r  g r a m m a r s  a r e  
c a p a b le  o f g e n e r a tin g  th is  ty p e  o f c la u s e  c o m p le x , th e  te x t p la n n e r  d o e s  n o t a t th e  m o m e n t 
p la n  s u c h  r e a liz a tio n s .  

T h e  n e x t e x a m p le  is  fr o m  th e  F in a l P r o to ty p e  ta r g e t te x ts . I t illu s tr a te s  a  te m p o r a l 
c o o r d in a tio n . T h is  ty p e  o f c o o r d in a tio n  is  p la n n e d  w ith in  th e  fu ll in s tr u c tio n s  te x t ty p e . I t 
r e a lis e s  e x p lic it s e q u e n c e  m a r k in g , a s  d is c u s s e d  in  th e  T E X M 3  d e liv e r a b le . 

( 1 4 3 )  p a r a ta c tic  e n h a n c e m e n t: te m p o r a l c ir c u m s ta n tia l 

( a )  E n : Ch o o s e  O K  a n d  th e n  c lo s e  th e  d ia lo g  b o x . 

( b )  C z :. V y b e r te         O K  a        p o to m  u z a v
�
e te    d ia lo g o v ý    p a n e l. 

       C h o o s e - P l2   O K  a n d     th e n      c lo s e - P l2   d ia lo g -Ac c   b o x -Ac c  

( c )  B g : �������	�
�����       ��   �       c �����  �%�����  �����������
�����    �������������������    ���
�������
���   
       C h o o s e - P l2     O K  a n d    a fte r  th a t  c lo s e - P l2      d ia lo g               b o x  

( d )  R u : � ��!#"$���%�  &�'����(&�)    O K  �       �����%�-"   ���(&*�
��+����    ���������������.���    ��&�'��  
       C h o o s e - P l2                O K  a n d    th e n     c lo s e - P l2      d ia lo g -Ac c       b o x -Ac c  

3.9 .1 .2 .3.2  H y p o ta c tic  e n h a n c e m e n t 

T h e  ta r g e t te x ts  fo r  th e  F in a l P r o to ty p e  c o n ta in  s e v e r a l ty p e s  o f h y p o ta c tic  e n h a n c e m e n t: 
te m p o r a l, m a n n e r  ( m e a n s ) , c a u s a l ( p u r p o s e )  a n d  c o n d itio n a l ( c o n d itio n ) . T h e  fo llo w in g  
s p e c ific a tio n  r e fle c ts  th e  d is tin c tio n s : 

 

System: QUALIFYING-CONDITION → 
   [QUALIFYING-CONDITION] 

System: QUALIFYING-CONDITION-TYPE →  
  [concessive-qualifying-condition] 

  [conditional-qualifying-condition] →  
  [purposive-qualifying-condition] 
  [manner-qualifying-condition]  
  [spatial-qualifying-condition] 
  [causal-qualifying-condition] 
  [temporal-qualifying-condition] 
Chooser: 
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 If the dependent presents a manner  
  then choose manner-condition  
  else if the dependent presents a cause 
    then choose causal-condition 
    else if the dependent presents a logical condition 
      then choose logical-condition 
      else if the dependent presents a concession 
        then choose concessive-condition 
        else if the dependent presents a purpose 
          then choose purposive-condition 
          else if the dependent presents a space 
            then chose spatial-condition 
            else if the dependent presents a time 
              then choose temporal-condition 
 

T h e  e x a m p le s  b e lo w  illu s tr a te  th e  ty p e s  o f h y p o ta c tic  e n h a n c e m e n t p r e s e n t in  th e  F in a l 
P r o to ty p e  ta r g e t te x ts : 

( 1 4 4 )  h y p o ta c tic  e n h a n c e m e n t: m a n n e r  ( m e a n s )  c ir c u m s ta n tia l 

( a )  E n : Sta r t th e  P L I N E  c o m m a n d  u s in g  o n e  o f th e  fo llo w in g  m e th o d s . 

( b )  C z : ( d e p e n d e n t: n o m in a liz a tio n )  
Sp u s

�
te   p � ík a z                 P L I N E  p o u ž itím   je d n é       z   n á s le d u jíc íc h   m e to d . 

S ta r t- P l2  c o m m a n d -Ac c  P L I N E  u s in g - in s  o n e - G e n  o f fo llo w in g - G e n  m e th o d s - G e n  

( c )  B g : ( d e p e n d e n t: fin ite )  �������	��
��	������
 ����� �����������

    P L I N E , � ��� �  

���� ��� ���������

 
����
��

 � �  � � ������
����
 

� ��� � ��
  
S ta r t- P l2            c o m m a n d - th e  P L I N E , b y        u s e - P l2         o n e    o f  fo llo w in g    
m e th o d s  

( d )  R u : ( d e p e n d e n t: n o n fin ite )  !����#" � ��
����
 ����� �����$"

         P L I N E , 
� ��� � ���&% � � ������'(
 ��%  � ����
 �    


��
  �$� �)�$"+*-,(
�.

 
� � ������/�� �   
S ta r t- P l2     c o m m a n d -Ac c  P L I N E   u s in g - g e r u n d            o n e - I n s  o f  fo llo w in g - G e n   
m e th o d s - G e n  
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( 1 4 5 )  h y p o ta c tic  e n h a n c e m e n t: p u r p o s e  c ir c u m s ta n tia l 

( a )  E n : Pr e s s  R e tu r n  to  e n d  th e  p o ly lin e . 

( b )  C z : ( d e p e n d e n t: n o m in a liz a tio n )  
S tis k n

�
te   R e tu r n , p r o  u k o n � e n í k � iv k y . 

P r e s s - P l2   R e tu r n   fo r  e n d in g       p o ly lin e  

( c )  C z : ( d e p e n d e n t: fin ite )  
V y b e r te                O K , a b y s te         u lo ž ili                      v la s tn o s ti         m u lti � á r y  
C h o o s e - im p - P l2  O K   w o u ld - P l2  s a v e - p a s tp a r tic ip le   p r o p e r tie s -Ac c  m u ltiln e - G e n  
C h o o s e  O K  in  o r d e r  to  s a v e  th e  m u ltila n e  p r o p e r tie s . 

( d )  B g : ( d e p e n d e n t: fin ite )  �����	��
�����	
 R e tu r n , � �  � �     � �������������	  ����� � � ��������� � .  

P r e s s - P l2      R e tu r n   s o  th a t  e n d - P l2         p o ly lin e  

( e )  R u : ( d e p e n d e n t: n o n fin ite )   ����!#"$���	
 %&� �������('  R e tu r n , ) � ��*�+          � ����,�������.-  ����
 � ��������  ����� � � ������� .  

P r e s s - P l2     k e y           R e tu r n , in - o r d e r - to    e n d              d r a w in g        p o ly lin e - G e n  
 

( 1 4 6 )  h y p o ta c tic  e n h a n c e m e n t: c o n d itio n a l c ir c u m s ta n tia l 

( a )  E n : I f y o u  u s e  W in d o w s , e n te r  th e  D r a w  c o m m a n d . 

( b )  C z : ( d e p e n d e n t: fin ite )  
Po k u d  p o u ž ív á te  W in d o w s , z a d e jte     p � ík a z                D r a w .  
I f         u s e - P l2      W in d o w s  e n te r - P l2   c o m m a n d  -Ac c  D r a w  

( c )  R u : ( d e p e n d e n t: n o n fin ite )   /0
 � �  � +   
��
 ����� - � '1��	  W in d o w s , 

���2 � ���3   %4� "5��� � '          D r a w . 
I f       y o u  u s e                  W in d o w s  e n te r - P l2  c o m m a n d -Ac c  D r a w  

 

I n  p r in c ip le , th e r e  a r e  th e  fo llo w in g  p o s s ib ilitie s  fo r  th e  r e a lis a tio n  o f th e  d e p e n d e n t in  
h y p o ta c tic  e n h a n c e m e n t in  o u r  th r e e  la n g u a g e s : 

• T h e  d e p e n d e n t c a n  b e  a  c la u s e , in  w h ic h  c a s e  th e r e  th e  fo llo w in g  p o s s ib ilitie s  

o fin ite   

o n o n - fin ite  

• T h e  d e p e n d e n t c a n  b e  a  g e r u n d . 

• T h e  d e p e n d e n t c a n  b e  a  n o m in a liz a tio n , in  w h ic h  c a s e  th e r e  th e  fo llo w in g  
p o s s ib ilitie s  

o n o m in a l g r o u p  

o p r e p o s itio n a l p h r a s e  

W e  c o n s id e r  th e  c a s e s  in v o lv in g  a  n o m in a liz a tio n  u n d e r  th e  h e a d in g  o f c la u s e  c o m p le x e s , 
b e c a u s e  th e  n o m in a liz a tio n s  a r e  o b ta in e d  fr o m  p r o c e s s e s , a n d  b e c a u s e  th e y  s e e m  to  
s u b s titu te  fo r  n o n - fin ite  d e p e n d e n ts . F o r  e x a m p le  in  C z e c h , a n y  h y p o ta c tic  e n h a n c e m e n t is  
e ith e r  r e a lis e d  b y  a  fin ite  c la u s e  o r  b y  a  n o m in a liz a tio n , th e r e  is  n o  p o s s ib ility  in v o lv in g  n o n -
fin ite  c la u s e s .  
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W h a t r e a lis a tio n  p o s s ib ilitie s  a r e  a v a ila b le  in  a n y  g iv e n  la n g u a g e  is  la n g u a g e  s p e c ific . S o , 
fo r  e x a m p le , p u r p o s e  d e p e n d e n t in  R u s s ia n  is  a  n o n - fin ite  c la u s e , in  C z e c h  a n d  B u lg a r ia n  it 
is  a  fin ite  c la u s e  o r  a  n o m in a liz a tio n  ( p r e p o s itio n a l p h r a s e ) . A m e a n s  d e p e n d e n t is  a  g e r u n d  
in  R u s s ia n , a  fin ite  c la u s e  in  B u lg a r ia n  a n d  e ith e r  a  fin ite  c la u s e  o r  a  n o m in a liz a tio n  ( n o m in a l 
g r o u p  in  in s tr u m e n ta l c a s e )  in  C z e c h .  

S o , fo r  e a c h  o f th e  e n h a n c e m e n t ty p e s , w e  n e e d  to  s p e c ify  th e  p o s s ib le  r e a lis a tio n s . T h e  
fo llo w in g  s p e c ific a tio n s  h o ld  fo r  th e  C z e c h  g r a m m a r : 

 

System: QUALIFYING-CONDITION-CAUSAL-DEPENDENT → 
   [CAUSAL-DEPENDENT-CLAUSE] 
   [CAUSAL-DEPENDENT-GROUP] 
 

System: QUALIFYING-CONDITION-CONCESSIVE-DEPENDENT  → 
   [CONCESSIVE-DEPENDENT-CLAUSE] 
 

System:  QUALIFYING-CONDITION-CONDITIONAL-DEPENDENT  → 
   [CONDITIONAL-DEPENDENT-CLAUSE] 
 

System: QUALIFYING-CONDITION-MANNER-DEPENDENT  → 
  [MANNER-DEPENDENT-CLAUSE] 
  [MANNER-DEPENDENT-GROUP] 
 

System: QUALIFYING-CONDITION-PURPOSE-DEPENDENT →  
   [PURPOSE-DEPENDENT-CLAUSE] 
   [PURPOSE-DEPENDENT-GROUP] 
 

System: QUALIFYING-CONDITION-SPATIAL-DEPENDENT → 
   [SPATIAL-DEPENDENT-CLAUSE] 
   [SPATIAL-DEPENDENT-GROUP] 
 

System: QUALIFYING-CONDITION-TEMPORAL-DEPENDENT  → 
   [TEMPORAL-DEPENDENT-CLAUSE] 
   [TEMPORAL-DEPENDENT-GROUP] 
 

I n  th e  c a s e s  w h e r e  a  c h o ic e  is  a v a ila b le , th e  d e c is io n  is  fo r  th e  tim e  b e in g  d r iv e n  b y  a  
s ta te m e n t in  th e  S P L , o r  b y  a  d e fa u lt. E v e n tu a lly , th e r e  s h o u ld  b e  c r ite r ia  fo r  d e c id in g  
b e tw e e n  a  c la u s e  o r  a  g r o u p - r e a liz a tio n . T h e s e  c r ite r ia  c o u ld  u s e  te m p o r a l s p e c ific ity  o f th e  
d e p e n d e n t o r  c o m p le x ity  o f th e  d e p e n d e n t to  d e c id e . 

3.9 .2  I m p le m e n t a t io n  

T h e  im p le m e n ta tio n s  h a n d lin g  c la u s e  c o m p le x e s  c o n s titu te  th e  C L AU S E C O M P L E X  r e g io n  o f 
o u r  g r a m m a r s . T h e  s y s te m s  o f lo w  d e lic a c y  in  th is  r e g io n  a r e  th e  s a m e  fo r  o u r  th r e e  
la n g u a g e s  a s  w e ll a s  fo r  E n g lis h . D iffe r e n c e s  o c c u r  a t th e  m o r e  d e lic a te  le v e ls , a s  w a s  
p o in te d  o u t in  th e  fo r m a l s p e c ific a tio n s , a n d  w ill b e  r e m in d e d  b e lo w . 

T h e  to p m o s t s y s te m  o f th e  C L AU S E C O M P L E X  r e g io n  is  th e  C L AU S E C O M P L E X IT Y  s y s te m . 
T h is  s y s te m  h a s  a s  o u tp u ts  th e  g r a m m a tic a l fe a tu r e s  [ c la u s e c o m p le x ]  a n d  [ c la u s e s im p le x ] . 
T h e  fe a tu r e  [ c la u s e c o m p le x ]  s e r v e s  th e n  a s  in p u t fo r  th e  s y s te m  T Y P E - O F - IN T E R D E P E N D E N C E  

( s e e  th e  s y s te m  in  F ig u r e  1 1 3  a n d  th e  c h o o s e r  in  F ig u r e  1 1 5 ) . 
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Fig u re  1 1 3  T y p e  o f in te rd e p e n d e n c e : s y s te m  (C z , R u , B g ) 

 

O u r  I n te r m e d ia te  P r o to ty p e  te x ts  d o  n o t s h o w  a n y  o c c u r r e n c e  o f p r o je c tio n , a n d  n e ith e r  
d o e s  th e  AG IL E  c o r p u s . T h e r e fo r e , w e  d o  n o t c o n s id e r  th a t b r a n c h  o f th e  n e tw o r k  a n y  
fu r th e r , a n d  w e  c o n c e n tr a te  o n  th e  e x p a n s io n  b r a n c h . 

T h r o u g h  th e  ex p a n s io n  fe a tu r e , tw o  s y s te m s  a r e  tr ig g e r e d , n a m e ly  E X P AN S I O N - T AX IS  

( s e e  th e  s y s te m  in  F ig u r e  1 1 4  a n d  th e  c h o o s e r  in  F ig u r e  1 1 6 )  a n d  E X P AN S IO N - T Y P E  ( s e e  th e  
s y s te m  in  F ig u r e  1 1 7  a n d  th e  c h o o s e r  in  F ig u r e  1 1 8 ) .T h e  s y s te m  E X P AN S I O N - T AX IS  e n s u r e s  
a n  in te r p la y  o f ta x is  a n d  lo g ic o - s e m a n tic  r e la tio n s .  

 

 
Fig u re  1 1 4  E x p a n s io n  ta x is : s y s te m  (C z , B g , R u ) 
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Fig u re  1 1 5  T y p e  o f in te rd e p e n d e n c e : c h o o s e r (C z , R u , B g ) 
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Fig u re  1 1 6  E x p a n s io n  ta x is : c h o o s e r (C z , B g , R u ) 

 
Fig u re  1 1 7  E x p a n s io n  ty p e : s y s te m  (C z , B g , R u ) 
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Fig u re  1 1 8  E x p a n s io n  ty p e  c h o o s e r (C z , B g , R u ) 

 

T h e  ta c tic  d im e n s io n  h a s  its  r e fle c tio n  in  th e  g r a m m a tic a l s tr u c tu r e  th r o u g h  th e  s y s te m s  
P AR AT AX IS  ( F ig u r e  1 1 9 )  a n d  H Y P O T AX IS -AL P H A- C O M P L E X IT Y  ( s e e  F ig u r e  1 2 0  a n d  F ig u r e  
1 2 3  fo r  th e  s y s te m  a n d  c h o o s e r  im p le m e n ta tio n s ) . 

 

 
Fig u re  1 1 9 : P a ra ta x is  s y s te m  (C z , B g , R u ) 

As  w e  s a id  e a r lie r , th e  H Y P O T AX IS -AL P H A- C O M P L E X I T Y  s y s te m  s e r v e s  to  h a n d le  th e  
c a s e s  o f m u ltip le  d e p e n d e n ts . F o r  a n  illu s tr a tio n  o f s e n te n c e s  c o n ta in in g  m u ltip le  d e p e n d e n t 
e le m e n ts  s e e  S e c tio n  3 .9 .2 .4 . F o r  a  s in g le  d e p e n d e n t, th e  fe a tu r e  hy p o t a c t ic - e x p a n s io n  
le a d s  to  th e  s y s te m  H Y P O T AX IS  ( F ig u r e  1 2 1 )  w h ic h  in s e r ts  th e  D e p e n d e n t, a n d  to  th e  s y s te m  
C O N J U N C T IO N  ( F ig u r e  1 2 2 )  w h ic h  d e c id e s  w h e th e r  th e r e  is  a n  e x p lic it c o n ju n c tio n . T h e  
la tte r  s y s te m  is  a lr e a d y  in  a  d iffe r e n t r e g io n , n a m e ly  th e  C O N J U N T IO N  r e g io n . 
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Fig u re  1 2 0 : H y p o ta x is -a lp h a -c o m p le x ity  s y s te m  

 
Fig u re  1 2 1 : H y p o ta x is  s y s te m  (C z , R u , B g ) 

 
Fig u re  1 2 2 : C O N J U N C T IO N  s y s te m  (C z , R u , B g ) 
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Fig u re  1 2 3 : H y p o ta x is -a lp h a -c o m p le x ity  c h o o s e r (C z , R u , B g ) 

T h e  g e n e r a tio n  o f a  c la u s e  c o m p le x  p r o c e e d s  a s  fo llo w s . O n  th e  fir s t tr a v e r s a l th r o u g h  
th e s e  s y s te m s , th e  b a s ic  ty p e  o f e x p a n s io n  r e la tio n  is  d e te r m in e d , a n d  th e  ty p e  o f th e ir  
in te r d e p e n d e n c e . F o r  th e  s e le c te d  e x p a n s io n  r e la tio n  a  c o r r e s p o n d in g  g r a m m a tic a l fu n c tio n  
is  in s e r te d  in to  th e  g r a m m a tic a l s tr u c tu r e , a s  is  c le a r  fr o m  th e  d e fin itio n  o f th e  E X P AN S IO N -
T Y P E  s y s te m  a b o v e , w h e r e a s  th e  in te r d e p e n d e n c y  s y s te m s  in s e r t th e  e le m e n ts  r e le v a n t fo r  th e  
s e le c te d  ty p e  o f ta x is  ( e .g . I n itia tin g  a n d  C o n tin u in g  fo r  p a r a ta x is ) . O n  a  s u b s e q u e n t 
tr a v e r s a l, th e s e  g r a m m a tic a l fe a tu r e s  a r e  c o m b in e d  to  a c t a s  in p u ts  to  s y s te m s  d e ta ilin g  o u t 
th e  e x a c t k in d  o f c la u s e  c o m p le x ity .  

I n  m o s t c a s e s , a  fu r th e r  tr a v e r s a l th r o u g h  th e  r e g io n  d e te r m in e s  th e n  th e  e x a c t k in d  o f 
c la u s e  c o m p le x ity , fo r  e n h a n c e m e n t fo r  e x a m p le  in  te r m s  o f c ir c u m s ta n tia ls  ( Q U AL IF Y IN G -
C O N D IT IO N ) . T h e s e  s y s te m s  in tr o d u c e  g r a m m a tic a l fe a tu r e s  w ith  w h ic h  c o n s tr a in ts  fo r  
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s y s te m s  in  r e g io n s  o f lo w e r  r a n k  a r e  a s s o c ia te d , c o n c e r n e d  fo r  e x a m p le  w ith  d e p e n d e n t 
c la u s e s  ( D E P E N D E N C Y  r e g io n )  th e  c o m p le x ity  o f n o m in a l g r o u p s  
( N O M IN AL G R O U P C O M P L E X IT Y  r e g io n )  o r  c ir c u m s ta n tia ls  ( C IR C U M S T AN C E  r e g io n ) . T h e s e  
r e g io n s  a r e  n o t d e s c r ib e d  in  d e ta il h e r e . W h a t is  im p o r ta n t a b o u t th is  o b s e r v a tio n  is  th a t th e  
C L AU S E C O M P L E X  r e g io n  is  th u s  p r im a r ily  c o n c e r n e d  w ith  cla s s ify in g  c la u s e s  ( o r  g r o u p s  a n d  
p h r a s e s , in  th e  c a s e  o f n o m in a liz a tio n ) , w h ic h  to  s o m e  e x te n t in flu e n c e s  th e  g r a m m a tic a l 
c a te g o r ie s  o f th e  c la u s e s  in v o lv e d , b u t le a v in g  th e  m o r e  d e ta ile d  r e a liz a tio n  to  o th e r  r e g io n s .  

3.9 .2 .1  P a r a ta c tic  E x te n s io n  

T h e  s y s te m  a n d  c h o o s e r  r e le v a n t fo r  th e  c la s s ific a tio n  o f p a r a ta c tic  c la u s e  c o m p le x e s  a r e  
s h o w n  in  F ig u r e  1 2 4  a n d  F ig u r e  1 2 5 , r e s p e c tiv e ly . T h e  a p p r o p r ia te  c o n n e c tiv e s  a r e  in s e r te d  
a n d  le x ifie d  in  th is  s y s te m . I n  o r d e r  to  g e n e r a te  th e  a p p r o p r ia te  c o n n e c tiv e s  in  e a c h  
la n g u a g e , o n e  c a n  e ith e r  m o d ify  th e  in s e r tio n s  in  e a c h  g r a m m a r , o r  o n e  c a n  u s e  s o m e  
u n iv e r s a l n a m e s  fo r  th e  c o n n e c tiv e s , w h ic h  a r e  u s e d  in  e a c h  o f th e  g r a m m a r s , a n d  c r e a te  th e  
c o r r e s p o n d in g  le x ic a l e n tr ie s  in  e a c h  le x ic o n . 

 

 
Fig u re  1 2 4  E x te n d in g  c o o rd in a tio n  ty p e : s y s te m  (C z , R u , B g ) 

T h e  a p p r o p r ia te  c o n n e c tiv e s  a r e  a s  fo llo w s : 

• a d d itiv e  c o o r d in a tio n : E n : " a n d " , C z : " a " , B g : " � " , R u : " � " , 

• a lte r n a tiv e  c o o r d in a tio n :  

• c o r r e la to r : E n : " e ith e r " , C z : " b u
�

" , B g : " ����� " , R u : " ����� "  

• c o o r d in a to r : E n : " o r " , C z : " n e b o " , B g : " ����� " , R u : " ����� "  

• c o n tr a s tiv e  c o o r d in a tio n : E n : " b u t" , C z : " a le " , B g : " ��� " , R u : " ��� "  
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N o te  th a t w h ile  E n g lis h  a n d  C z e c h  h a v e  a  p a ir  o f c o n n e c tiv e s  fo r  a lte r n a tiv e  c o o r d in a tio n , 
o n e  fo r  th e  E x te n d e d  a n d  a n o th e r  fo r  th e  E x te n s io n , b o th  R u s s ia n  a n d  B u lg a r ia n  u s e  th e  
s a m e  w o r d  in  b o th  fu n c tio n s . S o , in  E n g lis h , th e  p a ir  is  eith er - o r , in  C z e c h  it is  b u

�
- n eb o , 

a n d  R u s s ia n  a s  w e ll a s  B u lg a r ia n  it is  ����� - ����� . 

 

 
Fig u re  1 2 5  E x te n d in g  c o o rd in a tio n  ty p e : c h o o s e r (C z , R u , B g ) 

 

T h e  fo llo w in g  e x a m p le s  illu s tr a te  th e  g e n e r a tio n  in p u t a n d  o u tp u t fo r  a d d itiv e  a n d  
a lte r n a tiv e  c o o r d in a tio n  u s in g  th e  C z e c h  g r a m m a r  ( fo r  e x a m p le s  o f d is ju n c tio n  a n d  
c o n ju n c tio n  in v o lv e d  in  a  c o m b in a tio n  o f c la u s e  c o m p le x ity  ty p e s  a ls o  in  R u s s ia n  a n d  
B u lg a r ia n  s e e  S e c tio n  3 .9 .2 .4 ) : 

( 1 4 7 )  P a r a ta c tic  e x te n s io n : a d d itiv e  

( a )  I n p u t S P L : 
(c / conjunction 
    :Domain 
    (S1 / DM::SPECIFY-COMPONENT 
        :SPEECHACT IMPERATIVE 
        :ACTEE (P1 / OBJECT :LEX bod  
                            :IDENTIFIABILITY-Q notIDENTIFIABLE 
         :Property-aScription (P / Quality :lex vnitr3ni2) )) 
    :Range 
    (S2 / DM::PRESS  
        :ACTEE (A / DM::key :IDENTIFIABILITY-Q NOTIDENTIFIABLE)))) 

( b )  G e n e r a te d  o u tp u t: ( s e e  F ig u r e  1 2 6  fo r  th e  g r a m m a tic a l s tr u c tu r e )  
C z : U r � ete          v n it � n í           b o d               a      s tis k n � te    k lá v es u . 
       S p e c ify - P l2    in te r n a l-Ac c   p o in t-Ac c   a n d  p r e s s - P l2     k e y . 
       S p e c ify  a n  in te r n a l p o in t a n d  p r e s s  a  k e y . 
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Fig u re  1 2 6 : G ra m m a tic a l s tru c tu re  fo r (1 4 7 ), C z e c h  

( 1 4 8 )   P a r a ta c tic  e x te n s io n : a lte r n a tiv e  

( a )  I n p u t S P L : 
(c / disjunction 
    :Domain 
    (S1 / DM::SPECIFY-COMPONENT 
        :SPEECHACT IMPERATIVE 
        :ACTEE (P1 / OBJECT :LEX bod  
                            :IDENTIFIABILITY-Q notIDENTIFIABLE 
         :Property-aScription (P / Quality :lex vnitr3ni2) )) 
    :Range 
    (S2 / DM::PRESS  
        :ACTEE (A / DM::key :IDENTIFIABILITY-Q NOTIDENTIFIABLE)))) 

( b )  G e n e r a te d  o u tp u t: ( s e e  F ig u r e  1 2 7  fo r  th e  g r a m m a tic a l s tr u c tu r e )  
C z : Ur

�
e te           v n it � n í            b o d              n e b o       s tis k n � te     k lá v e s u . 

       S p e c ify - P l2    in te r n a l-Ac c   p o in t-Ac c    o r           p r e s s - P l2     k e y . 
       S p e c ify  a n  in te r n a l p o in t o r  p r e s s  a  k e y . 
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Fig u re  1 2 7 : G ra m m a tic a l s tru c tu re  fo r (1 4 8 ), C z e c h  

3.9 .2 .2  P a r a ta c tic  E n h a n c e m e n t 

T h e  r e le v a n t im p le m e n ta tio n s  a r e  s h o w n  in  F ig u r e  1 2 8  a n d  F ig u r e  1 2 9 . N o te  th a t a ls o  in  th is  
c a s e  th e  r e s p e c tiv e  c o n n e c tiv e s  a r e  in s e r te d  in  th e  s y s te m . T h e  le x ific a tio n s  a r e  s h o w n  
b e lo w : 

• C a u s a l c o o r d in a tio n : E n : " a n d " , C z : " a " , B g : " � " , R u : " � "  

• T e m p o r a l c o o r d in a tio n : E n : " th e n " , C z : " p a k " , B g : " �������  �
	��
 " , R u : " ����
��� "  

 

 
Fig u re  1 2 8  Q u a lify in g -c o o rd in a tio n  ty p e : s y s te m  (C z , R u , B g ) 
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(CHOOSER 
 :NAME                QUALIFYING-COORDINATION-TYPE-CHOOSER 
 :DEFINITION          ((ASK (TEMPORAL-ENHANCEMENT-Q PART1 PART2) 
                            (NOTTEMPORALSUCCESSION 
                             (ASK (CAUSAL-ENHANCEMENT-Q PART1 PART2) 
                                  (CAUSAL 
                                   (CHOOSE CAUSAL-COORDINATION) 
                                   (ASK 
                                    (CAUSAL-SEQUENCE-Q PART1 PART2) 
                                    (NOTCAUSES 
                                     (ASK 
                                      (CAUSAL-SEQUENCE-Q PART2 PART1) 
                                      (CAUSES 
                                       (COPYHUB PART2 INITIATING) 
                                       (COPYHUB PART1 CONTINUING)))) 
                                    (CAUSES 
                                     (COPYHUB PART1 INITIATING) 
                                     (COPYHUB PART2 CONTINUING)))))) 
                            (TEMPORALSUCCESSION 
                             (CHOOSE TEMPORAL-COORDINATION) 
                             (IDENTIFY PROCESS1 (PROCESS-ID PART1)) 
                             (IDENTIFY PROCESS1TIME 
                                       (REFERENCE-TIME-ID PROCESS1)) 
                             (IDENTIFY PROCESS2 (PROCESS-ID PART2)) 
                             (IDENTIFY PROCESS2TIME 
                                       (REFERENCE-TIME-ID PROCESS2)) 
                             (ASK (PRECEDE-Q PROCESS1TIME PROCESS2TIME) 
                                  (NOTPRECEDES 
                                   (ASK 
                                    (PRECEDE-Q 
                                     PROCESS2TIME 
                                     PROCESS1TIME) 
                                    (PRECEDES 
                                     (COPYHUB PART2 INITIATING) 
                                     (COPYHUB PART1 CONTINUING)) 
                                    (NOTPRECEDES 
                                     (COPYHUB PART1 INITIATING) 
                                     (COPYHUB PART2 CONTINUING)))) 
                                  (PRECEDES 
                                   (COPYHUB PART1 INITIATING) 
                                   (COPYHUB PART2 CONTINUING)))))) 

Fig u re  1 2 9  Q u a lify in g -c o o rd in a tio n  ty p e : c h o o s e r (C z , R u , B g ) 

 

T h e  fo llo w in g  e x a m p le  illu s tr a te s  th e  g e n e r a tio n  o f a  te m p o r a l p a r a ta c tic  c o o r d in a tio n . 

( 1 4 9 )  P a r a ta c tic  e n h a n c e m e n t: te m p o r a l 

( a )  I n p u t S P L : 
(c / RST-sequence 
    :Domain 
    (S1 / DM::SPECIFY-COMPONENT 
        :SPEECHACT IMPERATIVE 
        :ACTEE (P1 / DM::line-segment 
                            :IDENTIFIABILITY-Q notIDENTIFIABLE )) 
    :Range 
    (S2 / DM::PRESS  
        :ACTEE (A / DM::key :IDENTIFIABILITY-Q NOTIDENTIFIABLE)))) 
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( b )  G e n e r a te d  o u tp u t: ( s e e  F ig u r e  1 3 0  fo r  th e  g r a m m a tic a l s tr u c tu r e )  
C z : Ur

�
e te           ú s e

�
k u        a      p o to m       s tis k n � te     k lá v e s u . 

       S p e c ify - P l2    lin e -Ac c   a n d   th e n          p r e s s - P l2     k e y . 
       S p e c ify  a  lin e  s e g m e n t a n d  th e n  p r e s s  a  k e y . 

 

 
Fig u re  1 3 0 : G ra m m a tic a l s tru c tu re  fo r (1 4 9 ), C z e c h  

3.9 .2 .3 H y p o ta c tic  e n h a n c e m e n t 

T h e  s y s te m  m a k in g  th e  c h o ic e  b e tw e e n  th e  v a r io u s  ty p e s  o f h y p o ta c tic  e n h a n c e m e n t is  
s h o w n  in  F ig u r e  1 3 1 . W e  d o  n o t s h o w  th e  c h o o s e r , b e c a u s e  o f its  s iz e  ( c f. S e c tio n  
3 .9 .1 .2 .3 .2 ) . 

T h e n , a s  w e  s a id  a b o v e , th e  a p p r o p r ia te  c h o ic e  h a s  to  b e  m a d e  a s  fo r  th e  r e a lis a tio n  o f 
th e  d e p e n d e n t. W e  d o  n o t s h o w  a ll th e  r e le v a n t s y s te m s  h e r e , b u t o n ly  th e  o n e s  fo r  
p u r p o s iv e  c o n d itio n  ( F ig u r e  1 3 2 , F ig u r e  1 3 3 ) , m e a n s  c o n d itio n  ( F ig u r e  1 3 4 )  a n d  c o n d itio n a l 
c o n d itio n  ( F ig u r e  1 3 5 )  a s  im p le m e n te d  in  th e  C z e c h  g r a m m a r . S im ila r  s y s te m s  a r e  
im p le m e n te d  in  th e  R u s s ia n  g r a m m a r . I n  th e  B u lg a r ia n  g r a m m a r , o n ly  th e  im p le m e n ta tio n  o f 
h y p o ta c tic  p u r p o s e  e n h a n c e m e n t h a s  b e e n  fu lly  im p le m e n te d , m e a n s  e n h a n c e m e n t is  
in c o m p le te , a n d  c o n d itio n a l e n h a n c e m e n t h a s  n o t b e e n  im p le m e n te d . 
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Fig u re  1 3 1 : Q u a lify in g  c o n d itio n  ty p e  s y s te m  (C z , R u , B g ) 

 
Fig u re  1 3 2  Q u a lify in g -c o n d itio n -p u rp o s e -d e p e n d e n t: s y s te m  (C z ) 
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Fig u re  1 3 3 : Q u a lify in g -c o n d itio n -p u rp o s e -d e p e n d e n t c h o o s e r (C z ) 

 
Fig u re  1 3 4  Q u a lify in g -c o n d itio n -m e a n s -d e p e n d e n t: s y s te m  (C z ) 

 
Fig u re  1 3 5 : Q u a lify in g -c o n d itio n -c o n d itio n a l-d e p e n d e n t: s y s te m  (C z ) 

T h e  fo llo w in g  e x a m p le s  d e m o n s tr a te  th e  g e n e r a tio n  o f p u r p o s e  h y p o ta c tic  e n h a n c e m e n t 
c la u s e s  in  R u s s ia n , B u lg a r ia n  a n d  C z e c h . As  s h o w n  a b o v e , R u s s ia n  r e a liz e s  th e  p u r p o s e  
d e p e n d e n t c la u s e s  a s  n o n - fin ite , B u lg a r ia n  a llo w s  fo r  fin ite  o r  n o m in a liz a tio n , b u t o n ly  fin ite  
h a s  b e e n  im p le m e n te d , a n d  C z e c h  a llo w s  fo r  fin ite  o r  n o m in a liz a tio n , a n d  b o th  h a v e  b e e n  
im p le m e n te d . 

 

( 1 5 0 )  H y p o ta c tic  e n h a n c e m e n t: p u r p o s e  ( R u : n o n - fin ite )  
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( a )  I n p u t S P L : 
(R / RST-PURPOSE :DOMAIN 
   (P / DIRECTED-ACTION :LEX NAZHATJ :SPEECHACT IMPERATIVE :ACTEE 
      (A1 / OBJECT :LEX KLAVISHA :LABEL-ASCRIPTION 
          (L1 / OBJECT :NAME RETURN))) 
   :RANGE 
   (E / DIRECTED-ACTION :LEX ZAVERSHITJ :ACTEE 
      (D / ABSTRACTION :LEX RISOVANIE :META-ACTANT 
         (M1 / OBJECT :LEX POLILINIJA)))) 

( b )  G e n e r a te d  o u tp u t: ( s e e  F ig u r e  1 3 6  fo r  th e  g r a m m a tic a l s tr u c tu r e )  
R u : 

���������
	��
 �� ���������  R e tu r n , � 	������     � �����������
	!  ����"����#��$����  % � � � � ��$���� .  

       P r e s s         k e y -Ac c     R e tu r n   in - o r d e r    e n d               d r a w in g      p o ly lin e - G e n  
       P r e s s  th e  R e tu r n  k e y  in  o r d e r  to  q u it d r a w in g  th e  p o ly lin e . 

 
Fig u re  1 3 6 : G e n e ra te d  s tru c tu re  fo r (1 5 0 ), R u s s ia n  

 

( 1 5 1 )  H y p o ta c tic  e n h a n c e m e n t: p u r p o s e  ( B g : fin ite )  

( a )  I n p u t S P L : 
(R / RST-PURPOSE  
 :DOMAIN 
   (P / DIRECTED-ACTION :LEX NATISNA  
   :SPEECHACT IMPERATIVE  
   :ASPECT-Q PERFECTIVE-ASPECT 
   :ACTEE (D / OBJECT :NAME RETURN)) 
   :RANGE 
   (E / DIRECTED-ACTION :LEX ZAVURSHA  
  :ASPECT-Q PERFECTIVE-ASPECT 
 :ACTEE 
      (P2 / OBJECT :LEX POLILINIA :IDENTIFIABILITY-Q IDENTIFIABLE)))   

( b )  G e n e r a te d  o u tp u t: ( s e e  F ig u r e  1 3 7  fo r  th e  g r a m m a tic a l s tr u c tu r e ) . 
B g : 

����	���"�$��&	��
 R e tu r n , � �  ' �    � ����()�����
	��  % � � � � ��$��#*+	,�  

       P r e s s           R e tu r n   s o - th a t e n d              p o ly lin e  
       P r e s s  R e tu r n  s o  th a t y o u  e n d  th e  p o ly lin e . 
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Fig u re  1 3 7 : G e n e ra te d  s tru c tu re  fo r (1 5 1 ), B u lg a ria n   

 

( 1 5 2 )  H y p o ta c tic  e n h a n c e m e n t: p u r p o s e  ( C z : fin ite )  

( a )  I n p u t S P L : 
(R / RST-PURPOSE  
 :dependent-type-q subordination  
 :DOMAIN 
   (P / DM::PRESS  
   :SPEECHACT IMPERATIVE  
   :ACTEE (D / DM::key)) 
   :RANGE 
   (E / DM::END-LINE 
   :ACTOR (os / DM:operating-system :lex syste2m 
     :identifiability-q identifiable 
    :subj-minimal-attention-q nonminimal)) 
   :ACTEE 
      (P2 / DM::POLYLINE :IDENTIFIABILITY-Q IDENTIFIABLE)))  
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( b )  G e n e r a te d  o u tp u t: ( s e e  F ig u r e  1 3 8  fo r  th e  g r a m m a tic a l s tr u c tu r e ) . 
C z : Stis k n

�
te  k lá v e s u , a b y       k � iv k u     s y s té m  z a v � e l. 

       P r e s s       k e y -Ac c  s o - th a t p o ly lin e   s y s te m  c lo s e d  
       P r e s s  a  k e y  s o  th a t th e  s y s te m  w o u ld  c lo s e  th e  p o ly lin e   

 

 
Fig u re  1 3 8 : G ra m m a tic a l s tru c tu re  fo r (1 5 2 ), C z e c h  

 

N o te  th a t th e  im p le m e n ta tio n  in  th e  C z e c h  g r a m m a r  c u r r e n tly  h a s  a  fla w  c o n c e r n in g  th e  
p r o p e r  r e a lis a tio n  o f th e  v e r b  fo r m  in  th e  d e p e n d e n t c la u s e . T h e  d e p e n d e n t c la u s e  is  in  
c o n d itio n a l m o o d , w h ic h  in v o lv e s  a  F in ite  e le m e n t d e r iv e d  fr o m  th e  a u x ilia r y  v e r b  " b ý t"  ( b e )  
a n d  a  V o ie  e le m e n t c o r r e s p o n d in g  to  th e  c o n te n t- v e r b , w h ic h  is  in  p a s t p a r tic ip le  fo r m . 
C o n d itio n a l m o o d  in  a  s u b o o r d in a te  c la u s e  is  a  n e w  c o n s tr u c tio n  in  th e  g r a m m a r , a n d  w e  
h a v e  n o t y e t e n tir e ly  c o m p le te d  it. 

T h e  n e x t e x a m p le  s h o w s  th e  v e r s io n  o f p u r p o s e  d e p e n d e n t u s in g  a  p r e p o s itio n a l p h r a s e  
w ith a  n o m in a lis a tio n . 

 

( 1 5 3 )  H y p o ta c tic  e n h a n c e m e n t: p u r p o s e  ( C z : n o m in a liz a tio n )  

( a )  I n p u t S P L : 
(R / RST-PURPOSE  
 :DOMAIN 
   (P / DM::PRESS  
   :SPEECHACT IMPERATIVE  
   :ACTEE (D / DM::key)) 
   :RANGE 
   (E / DM::END-LINE 
   :ACTOR (os / DM:operating-system :lex syste2m 
     :identifiability-q identifiable 
    :subj-minimal-attention-q nonminimal)) 
   :ACTEE 
      (P2 / DM::POLYLINE :IDENTIFIABILITY-Q IDENTIFIABLE)))  

( b )  G e n e r a te d  o u tp u t: ( s e e  F ig u r e  1 3 9 fo r  th e  g r a m m a tic a l s tr u c tu r e ) . 
C z : Stis k n

�
te  k lá v e s u , p r o  z a v � e n í          k � iv k y . 

       P r e s s       k e y -Ac c  fo r  c lo s in g -Ac c    p o ly lin e - G e n    
       P r e s s  a  k e y  c lo s in g  th e  p o ly lin e . 
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Fig u re  1 3 9 : G ra m m a tic a l s tru c tu re  fo r (1 5 3 ), C z e c h  

W e  h a v e  s o  fa r  s h o w e d  e x a m p le s  o f p u r p o s e  d e p e n d e n t, b e c a u s e  th e  r e a liz a tio n s  th e r e o f 
in v o lv e  th e  g r e a te s t n u m b e r  o f v a r ia tio n  a c r o s s  th e  th r e e  la n g u a g e s , a s  w e ll a s  w ith in . 
E x a m p le s  o f m e a n s  a n d  c o n d itio n a l d e p e n d e n t a r e  s h o w n  in  th e  n e x t s e c tio n , w h e r e  w e  
p r e s e n t th e  g e n e r a tio n  in p u t a n d  o u tp u t fo r  s e v e r a l q u ite  c o m p le x  s e n te n c e s , in v o lv in g  a  
c o m b in a tio n  o f p a r a ta x is  h y p o ta x is . 

3.9 .2 .4  E x a m p le s  o f  C o m b in e d  T y p e s  o f  C la u s e  C o m p le x ity  

I n  o r d e r  to  d e m o n s tr a te  th a t o u r  g r a m m a r s  a r e  c a p a b le  o f g e n e r a tin g  c o m p le x  s e n te n c e s  
in v o lv in g  m u ltip le  ty p e s  o f c la u s e  c o m p le x e s , w e  n o w  s h o w  e x a m p le s  in v o lv in g  a  
c o m b in a tio n  o f p a r a ta x is  a n d  h y p o ta x is  o f d iffe r e n t ty p e s  ( n a m e ly : p u r p o s e , m e a n s  a n d  
c o n d itio n a l)  in  th is  s e c tio n . I n  e a c h  e x a m p le  o f c la u s e  c o m p le x  c o m b in a tio n , w e  s h o w  a n  
S P L , th e  g e n e r a te d  s e n te n c e s  a n d  th e  c o r r e s p o n d in g  g r a m m a tic a l s tr u c tu r e s . T h e  in p u t S P L  
w h ic h  is  u s e d  fo r  g e n e r a tin g  th e  s e n te n c e s  is  th e  s a m e  fo r  th e  th r e e  la n g u a g e s , e x c e p t r a r e  
c a s e s  o f s p e c ify in g  le x ic a l ite m s  e x p lic itly  ( in  c a s e  n o  c o r r e s p o n d in g  d o m a in  m o d e l c o n c e p t 
h a s  b e e n  d e fin e d , e .g . U S E ) . 



AG IL E  1 9 8  

 

 

( 1 5 4 )  Ad d itiv e  p a r a ta x is  a n d  h y p o ta c tic  p u r p o s e  e n h a n c e m e n t 

( a )  I n p u t S P L : 
(G7571 / RST-PURPOSE 
:DOMAIN 
  (D / conjunction 
  :domain  (|a19| / DM::ENTER 
  :speechact imperative 
    :ACTEE (|a21| / DM::COMMAND-LINE :CLASS-ASCRIPTION 
             (|a22| / DM::GUI-DRAW :CONTEXTUAL-BOUNDNESS DM::YES) 
                     :CONTEXTUAL-BOUNDNESS DM::YES) 
    :ACTOR (HEARER / DM::USER  

:IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 
  :range  (|a19| / DM::click 
  :speechact imperative 
    :ACTEE (|a21| / DM::button :identifiability-q notidentifiable 
   :CLASS-ASCRIPTION  
             (|a22| / DM::GUI-DRAW :CONTEXTUAL-BOUNDNESS DM::YES) 
                     :CONTEXTUAL-BOUNDNESS DM::YES) 
      :ACTOR (HEARER / DM::USER  

:IDENTIFIABILITY-Q DM::IDENTIFIABLE))) 
:RANGE 
 (|a11| / DM::START-TOOL 
    :ACTEE (|a13| / DM::PROGRAM) 
    :ACTOR (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE))) 

( b )  G e n e r a te d  o u tp u t:  
C z : ( s e e  F ig u r e  1 4 0  fo r  th e  g r a m m a tic a l s tr u c tu r e ) . 
Za d e jte  

�
e t � z e c  D r a w  a       k lik n � te  n a  tla � ítk o  D r a w  p r o  s p u š t � n í p r o g r a m u . 

E n te r     s tr in g     D r a w  a n d   c lic k       o n  b u tto n    D r a w   fo r  s ta r tin g   p r o g r a m  
 
B g : ( s e e  F ig u r e  1 4 1 fo r  th e  g r a m m a tic a l s tr u c tu r e ) . �����	�	
�����

      ���	����� 
 � � �  D r a w    �     ��������� ����      ��� � �����  O K , 
e n te r - im p .P l2  c o m m a n d     D r a w    a n d  c lic k - im p .P l2  b u tto n    O K , � �           


 �    � �!� � �"��� ���  #!�$��%&������� . 
in  o r d e r  to    s ta r t- P l2          p r o g r a m  
 
R u : ( s e e  F ig u r e  1 4 2  fo r  th e  g r a m m a tic a l s tr u c tu r e ) . ���	�	
 � ���  ���	����� 
 �  D r a w  �  ����'(�)� �*�  ������#��"�  D r a w , + � ���-,  � ��#.�/ � � �10  
#!�$��%&�����2�3� . 
 
E n : E n te r  th e  D r a w  c o m m a n d  lin e  a n d  c lic k  th e  D r a w  b u tto n  to  s ta r t th e  
p r o g r a m . 
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Fig u re  1 4 0 : G ra m m a tic a l s tru c tu re  fo r (1 5 4 ), C z e c h  
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Fig u re  1 4 1 : G ra m m a tic a l s tru c tu re  fo r (1 5 4 ), B u lg a ria n  



AG IL E  2 0 1  

 

 

 
Fig u re  1 4 2 : G ra m m a tic a l s tru c tu re  fo r (1 5 4 ), R u s s ia n  
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( 1 5 5 )  V a r ia tio n  p a r a ta x is  a n d  h y p o ta c tic  m e a n s  e n h a n c e m e n t 

( a )  I n p u t S P L : 
(G7571 / (RST-Means Manner) 
:RANGE 
  (D / disjunction 
  :domain  (|a19| / DM::ENTER 
  :speechact imperative 
    :ACTEE (|a21| / DM::COMMAND-LINE :CLASS-ASCRIPTION 
             (|a22| / DM::GUI-DRAW :CONTEXTUAL-BOUNDNESS DM::YES) 
                     :CONTEXTUAL-BOUNDNESS DM::YES) 
    :ACTOR (HEARER / DM::USER  

:IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 
  :range  (|a19| / DM::click 
  :speechact imperative 
    :ACTEE (|a21| / DM::button :identifiability-q notidentifiable 
   :CLASS-ASCRIPTION  
             (|a22| / DM::GUI-DRAW :CONTEXTUAL-BOUNDNESS DM::YES) 
                     :CONTEXTUAL-BOUNDNESS DM::YES) 
      :ACTOR (HEARER / DM::USER  

:IDENTIFIABILITY-Q DM::IDENTIFIABLE))) 
:DOMAIN 
 (|a11| / DM::START-TOOL 
    :ACTEE (|a13| / DM::PROGRAM) 
    :ACTOR (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE))) 

( b )  G e n e r a te d  o u tp u t:  
C z : ( s e e  F ig u r e  1 4 3 fo r  th e  g r a m m a tic a l s tr u c tu r e ) . 
Sp u s

�
te  p r o g r a m  z a d á n ím  � e t � z c e  D r a w  n e b o  k lik n u tím  n a  tla � ítk o  D r a w . 

S ta r t      p r o g r a m  e n te r in g  s tr in g     D r a w  o r      c lic k in g    o n  b u tto n    D r a w   
 
R u : ( s e e  F ig u r e  1 4 4 fo r  th e  g r a m m a tic a l s tr u c tu r e ) . �����	��
�������

 
�����������������

, ��� ���!  " ���#�%$��&�  D r a w  
��'��

 
$���()� �  " $���� " �  D r a w  

 
B g : ( s e e  F ig u r e  1 4 5  fo r  th e  g r a m m a tic a l s tr u c tu r e ) . *+�,�������-���%.����

 
�������������#�

 
��'��

      " �����  ��/%� ��������   " ���#�%$������,�   D r a w   
S ta r t- im p .P l2      p r o g r a m    e ith e r    b y  e n te r - P l2  c o m m a n d     D r a w  ��'0�

 " �����  1 ��� " $�����   2 �3����$��   O K . 
O r    b y      c lic k - P l2  b u tto n     O K  
E n : Sta r t th e  p r o g r a m  b y  e n te r in g  th e  D r a w  c o m m a n d  lin e  o r  b y  c lic k in g  th e  
D r a w  b u tto n . 

 

I n  B u lg a r ia n , th e  v e r b  fo r m s  o f p r o c e s s e s  E N T E R  ( 4�564879%7;:87 )  a n d  C L I C K  ( <>=%?�@8A67;:87 )  a r e  
n o t r e a liz e d . I n  B u lg a r ia n , th e  c o n s tr u c tio n  is  F in ite  -  “ d a - c o n s tr u c tio n ”  in  P l2 , a n d  th e  
im p le m e n ta tio n  fo r  th is  ty p e  o f h y p o ta x is  is  n o t c o m p le te d  y e t. 
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Fig u re  1 4 3 : G ra m m a tic a l s tru c tu re  fo r (1 5 5 ), C z e c h  
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Fig u re  1 4 4 : G ra m m a tic a l s tru c tu re  fo r (1 5 5 ), R u s s ia n  
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Fig u re  1 4 5 : G ra m m a tic a l s tru c tu re  fo r (1 5 5 ), B u lg a ria n  
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( 1 5 6 )  Ad d itiv e  p a r a ta x is  a n d  h y p o ta c tic  c o n d itio n a l e n h a n c e m e n t 

( a )  I n p u t S P L : 
(G7571 / RST-LOGICAL-CONDITION 
:DOMAIN 
  (D / conjunction 
  :domain  (|a19| / DM::ENTER 
  :speechact imperative 
    :ACTEE (|a21| / DM::COMMAND-LINE :CLASS-ASCRIPTION 
             (|a22| / DM::GUI-DRAW :CONTEXTUAL-BOUNDNESS DM::YES) 
                     :CONTEXTUAL-BOUNDNESS DM::YES) 
    :ACTOR (HEARER / DM::USER  

:IDENTIFIABILITY-Q DM::IDENTIFIABLE)) 
  :range  (|a19| / DM::click 
  :speechact imperative 
    :ACTEE (|a21| / DM::button :identifiability-q notidentifiable 
   :CLASS-ASCRIPTION  
             (|a22| / DM::GUI-DRAW :CONTEXTUAL-BOUNDNESS DM::YES) 
                     :CONTEXTUAL-BOUNDNESS DM::YES) 
      :ACTOR (HEARER / DM::USER  

:IDENTIFIABILITY-Q DM::IDENTIFIABLE))) 
:RANGE 
 (|a11| / dispositive-material-action :lex USE 
  :ACTEE (|a13| / DM::operating system :LEX ELLIPSISZERO  

           :CLASS-ASCRIPTION 
      (|a19| / DM::GUI-WINDOWS :CONTEXTUAL-BOUNDNESS DM::YES)) 
  :ACTOR (HEARER / DM::USER :IDENTIFIABILITY-Q DM::IDENTIFIABLE))) 

( b )  G e n e r a te d  o u tp u t:  
C z : ( s e e  F ig u r e  1 4 6  fo r  th e  g r a m m a tic a l s tr u c tu r e ) . 
Po k u d  p o u ž ív á te  W in d o w s , z a d e jte  

�
e t � z e c  D r a w  a       k lik n � te  n a  tla � ítk o  D r a w ,  

I f         u s e - P l2      W in d o w s  e n te r     s tr in g    D r a w  a n d   c lic k       o n  b u tto n    D r a w  
 
R u : ( s e e  F ig u r e  1 4 7  fo r  th e  g r a m m a tic a l s tr u c tu r e ) . �����	�

 
��  
�	������������������

 W in d o w s , 
�
 ���	�����  � ���� �!	���  D r a w  
�
 
!� 	"#�$�����

 � !	�� � �  
D r a w . 
I f   y o u   u s e - P l2      W in d o w s , e n te r     c o m m a n d  D r a w  a n d   c lic k       b u tto n    D r a w  
E n : E n te r  th e  D r a w  c o m m a n d  lin e  a n d  c lic k  th e  D r a w  b u tto n  if y o u  u s e  W in d o w s . 

 

C o n d itio n a l h y p o ta c tic  e n h a n c e m e n t h a s  n o t b e e n  im p le m e n te d  fo r  B u lg a r ia n . 
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Fig u re  1 4 6 : G ra m m a tic a l s tru c tu re  fo r (1 5 6 ), C z e c h  

 



AG IL E  2 0 8  

 

 

 
Fig u re  1 4 7 : G ra m m a tic a l s tru c tu re  fo r (1 5 6 ), R u s s ia n  
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3.1 0  S u m m a r y  a n d  c o n c lu s io n s  

O n e  o f th e  p r im a r y  g o a ls  o f th e  AG I L E  p r o je c t h a s  b e e n  th e  d e v e lo p m e n t o f le x ic o -
g r a m m a tic a l r e s o u r c e s  s u ita b le  fo r  m u ltilin g u a l g e n e r a tio n : 

" T h e  o v e r a ll g o a l o f AG I L E  is  to  m a k e  a v a ila b le  a  ge n e r ic  s e t o f to o ls  a n d  lin gu is tic  
r e s o u r c e s  fo r  g e n e r a tin g  C z e c h , B u lg a r ia n  a n d  R u s s ia n : n o  s u c h  r e s o u r c e s  a r e  c u r r e n tly  
a v a ila b le ."  (Ag ile , 1 9 9 7 ; o u r  e m p h a s is ) .  

T h e  AG I L E  p r o je c t th u s  r e p r e s e n ts  th e  fir s t a tte m p t e v e r  a t a  c o m p u ta tio n a l a c c o u n t o f 
B u lg a r ia n , C z e c h  a n d  R u s s ia n  fo r  th e  p u r p o s e  o f n a tu r a l la n g u a g e  g e n e r a tio n . T h e  s iz e  a n d  
c o m p le x ity  o f th is  ta s k , i.e ., th e  d e v e lo p m e n t o f g e n e r ic  lin g u is tic  r e s o u r c e s  fo r  th r e e  
la n g u a g e s  fr o m  s c r a tc h , m a d e  u s  c o n s id e r  th e  q u e s tio n  o f w h ic h  c o m p u ta tio n a l lin g u is tic  
fr a m e w o r k  to  c h o o s e  fo r  r e s o u r c e  d e v e lo p m e n t e s p e c ia lly  c a r e fu lly . 

W e  w e r e  lo o k in g  fo r  a  fr a m e w o r k  fo r  c o m p u ta tio n a l g r a m m a r  d e v e lo p m e n t th a t w o u ld  
h e lp  r e d u c e  th e  s iz e  a n d  c o m p le x ity  o f th e  ta s k  b y  

• b e in g  e a s ily  a c c e s s ib le  to  th e  p a r tn e r s  in  te r m s  o f th e  lin g u is tic  c o n c e p ts  it u s e s ; 

• b e in g  e a s ily  a d a p ta b le  to  th e  la n g u a g e s  to  b e  a c c o u n te d  fo r  in  th e  p r o je c t; 

• b e in g  e a s ily  in te r fa c e a b le  w ith  o th e r  c o m p o n e n ts  o f th e  a p p lic a tio n  s y s te m  to  b e  
d e v e lo p e d  in  th e  p r o je c t. 

G iv e n  th e s e  d e s id e r a ta , th e  fr a m e w o r k  m o s t s u ita b le  a p p e a r e d  to  b e  th e  K o m e t- P e n m a n  
M u ltiL in g u a l s y s te m  ( K P M L ) . K P M L  m e t th e  n e e d s  fo r m u la te d  a b o v e  in  th e  fo llo w in g  
w a y s : 

• K P M L  is  b a s e d  o n  a  fu n c tio n a l th e o r y  o f la n g u a g e , S y s te m ic  F u n c tio n a l 
L in g u is tic s  ( S F L ) , a  lin g u is tic  a p p r o a c h  th a t s h a r e s  m a n y  o f its  c h a r a c te r is tic s  
w ith  th e  E a s te r n  E u r o p e a n  tr a d itio n  o f fu n c tio n a l lin g u is tic s . T h is  a llo w e d  u s , fo r  
in s ta n c e , a  s tr a ig h tfo r w a r d  in te g r a tio n  o f th e  fu n c tio n a l a c c o u n t o f w o r d  o r d e r  
e m a n a tin g  fr o m  th e  P r a g u e  S c h o o l in  th e  fo r m  o f a  n e w  w o r d  o r d e r  a lg o r ith m  th a t 
e n h a n c e s  K P M L ’s  lin e a r  o r d e r in g  te c h n iq u e s  ( s e e  S e c tio n  3 .4  o f th e  p r e s e n t 
r e p o r t) . 

• K P M L  is  e s p e c ia lly  g e a r e d  to w a r d s  th e  d e v e lo p m e n t o f m u ltilin g u a l g r a m m a r s , 
im p le m e n tin g  a  q u ite  s o p h is tic a te d  m o d e l o f m u ltilin g u a lity  a n d  s u p p o r tin g  a  
m a x im a l s h a r in g  o f r e s o u r c e s  a m o n g  d iffe r e n t la n g u a g e s . T h is  a llo w e d  u s  to  a p p ly  
a  m e th o d  o f r e s o u r c e  d e v e lo p m e n t w ith  m a x im a l s h a r in g  o f d e v e lo p m e n t e ffo r ts  
a m o n g  th e  p a r tn e r s  ( s e e  S e c tio n  2 .6  o f th e  p r e s e n t r e p o r t) . 

• K P M L  is  a ls o  a  w e ll- e s ta b lis h e d  ta c tic a l g e n e r a to r , w h ic h  h a s  b e e n  u s e d  in  
n u m e r o u s  g e n e r a tio n  p r o je c ts  in  w h ic h  it h a s  b e e n  in te r fa c e d  w ith  a  v a r ie ty  o f 
o th e r  c o m p u ta tio n a l lin g u is tic  c o m p o n e n ts , n o ta b ly  te x t p la n n e r s  a n d  d o m a in  
m o d e ls . S in c e  K P M L  is  b u ilt o n  g e n e r a l lin g u is tic  p r in c ip le s , in  AG IL E  it h a s  b e e n  
p o s s ib le  to  u s e  K P M L ’s  b a s ic  r e p r e s e n ta tio n a l m e a n s  ( s y s te m  n e tw o r k s , c h o o s e r s  
a n d  in q u ir ie s )  fo r  m o d e llin g  o n e  p a r t o f o u r  te x t p la n n in g  r e s o u r c e s , th u s  
p r o v id in g  a  n a tu r a l c o n n e c tio n  b e tw e e n  th e  g r a m m a r  a n d  te x t s tr u c tu r e  ( s e e  e .g ., 
T E X S 2 ) . 

O th e r  fr a m e w o r k s  a n d  s y s te m s  fo r  th e  d e v e lo p m e n t o f g e n e r a tio n  r e s o u r c e s  e x is t, o f 
c o u r s e , s u c h  a s  fo r  e x a m p le  th e  S U R G E  s y s te m  m e n tio n e d  in  C h a p te r  2 , b u t n o n e  o f th e m  
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s e e m e d  to  b e  a s  s tr a ig h tfo r w a r d ly  a d a p ta b le  to  th e  la n g u a g e s  w e  h a v e  b e e n  c o n c e r n e d  w ith  
in  AG IL E .  

E s p e c ia lly  a ttr a c tiv e  in  o u r  p a r tic u la r  c o n te x t h a v e  b e e n  th e  te c h n iq u e s  o f re s o u rc e  
s h a rin g  a v a ila b le  in  K P M L . T h e  id e a  o f r e s o u r c e  s h a r in g  is  b a s e d  o n  th e  in s ig h t th a t w h e n  
c o n tr a s tiv e ly  a n a ly s in g  a n y  tw o  la n g u a g e s , o n e  w ill a lw a y s  d e te c t d iffe r e n c e s  a n d  
c o m m o n a litie s  a n d  th a t it w o u ld  b e  h e lp fu l to  m a k e  u s e  o f  c r o s s - lin g u is tic  c o m m o n a lity  in  
b u ild in g  u p  n e w  lin g u is tic  r e s o u r c e s . Ac c o r d in g ly , K P M L  o ffe r s  v a r io u s  w a y s  o f s h a r in g  th e  
c o m p u ta tio n a l d e s c r ip tio n  o f a n  e x is tin g  g r a m m a r  w ith  n e w  la n g u a g e s  a d d e d  to  th e  s y s te m . 
Als o , it s u p p o r ts  a  tr u ly  c o n tr a s tiv e - lin g u is tic  w a y  o f b u ild in g  u p  m u ltilin g u a l r e s o u r c e s  fo r  
n e w  la n g u a g e s , s u c h  a s  m e r g in g  g r a m m a r s  o f d iffe r e n t la n g u a g e s  in to  o n e  r e s o u r c e  o r  
w r itin g  o u t g r a m m a r s  o f in d iv id u a l la n g u a g e s  fr o m  a  c o m m o n  r e s o u r c e . K P M L  th u s  
a p p e a r e d  th e  b e s t- s u ite d  c a n d id a te  fo r  h a n d lin g  th e  c o m p le x  ta s k  o f d e v e lo p in g  g e n e r ic  
lin g u is tic  r e s o u r c e s  fo r  B u lg a r ia n , C z e c h  a n d  R u s s ia n , th e  g o a l o f W o r k  P a c k a g e s  6  a n d  7 . 

Afte r  a  tr a in in g  p h a s e  fo r  th e  p a r tn e r s  in  u s in g  K P M L , g r a m m a r  d e v e lo p m e n t in  th e  e a r ly  
s ta g e s  o f th e  p r o je c t w a s  c a r r ie d  o u t b y  s h a r in g  la r g e  p a r ts  o f th e  E n g lis h  g r a m m a r  
im p le m e n te d  in  K P M L , N ig e l, w ith  B u lg a r ia n , C z e c h  a n d  R u s s ia n . T h is  le d  to  a  fa s t 
p r o to ty p in g  o f th e  I n itia l D e m o n s tr a to r . I n  la te r  s ta g e s  o f th e  p r o je c t, w e  m a d e  u s e  o f 
K P M L ’s  fa c ilitie s  o f s h a r in g  r e s o u r c e s  a m o n g  B u lg a r ia n , C z e c h  a n d  R u s s ia n  a n d  o r g a n iz e d  
g r a m m a r  d e v e lo p m e n t in  s u c h  a  w a y  th a t w o r k  o n  th e  ta s k s  in v o lv e d  in  w o r k  p a c k a g e s  6  
a n d  7  w a s  d is tr ib u te d  a c c o r d in g  to  lin g u is tic  p h e n o m e n a  r a th e r  th a n  in d iv id u a l la n g u a g e s . 
T h is  w a s  o n ly  p o s s ib le  b e c a u s e  K P M L  m a k e s  a v a ila b le  v a r io u s  fa c ilitie s  fo r  m u ltilin g u a l 
r e s o u r c e  m a n a g e m e n t. E v e n  if th is  s tr a te g y  w a s  c o s tly  in  te r m s  o f o r g a n iz a tio n a l e ffo r t, w e  
s tr o n g ly  b e lie v e  th a t d o in g  it in  a n y  o th e r  w a y  w o u ld  n o t h a v e  a llo w e d  th e  m a x im a l s h a r in g  
o f e ffo r ts  a n d  r e s o u r c e s  a m o n g  th e  th r e e  la n g u a g e s  a c c o u n te d  fo r  h e r e  a n d  w e  w o u ld  n o t 
h a v e  g a in e d  a s  m a n y  in s ig h ts  in to  th e  c r o s s - lin g u is tic  v a r ia tio n  a m o n g  th e m  ( a s  d e s c r ib e d  in  
d e liv e r a b le s  S P E C 2  a n d  I M P L 2  a n d  th e  p r e s e n t r e p o r t) . 

T h e  c o v e r a g e  o f th e  g r a m m a r s  w e  h a v e  a c h ie v e d  c a n  b e  d e s c r ib e d  o n  fo u r  d iffe r e n t le v e ls  
o f s p e c ific ity /g e n e r ic ity  ( g r a p h ic a lly  d e p ic te d  in  F ig u r e  1 4 8 ) : 

 

1 . C o v e r a g e  o f ta r g e t te x ts  

2 . C o v e r a g e  o f th e  s u b la n g u a g e  o f th e  d o m a in  o f s o ftw a r e  in s tr u c tio n s  

3 . C o v e r a g e  o f th e  s u b la n g u a g e  o f g e n e r a l in s tr u c tio n a l te x ts  

4 . C o v e r a g e  o f th e  g e n e r a l g r a m m a r  o f th e  th r e e  la n g u a g e s  
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Fig u re  1 4 8  C o v e ra g e  o f le x ic o -g ra m m a tic a l re s o u rc e s  

At th e  m o s t s p e c ific  le v e l, th e  g r a m m a r s  c o v e r  th e  g r a m m a tic a l p h e n o m e n a  o f th e  ta r g e t 
te x ts  ( fo r  th e  ta r g e t te x ts  o f th e  v a r io u s  s ta g e s  o f th e  p r o je c t s e e  d e liv e r a b le s  I M P L 1 , 
T E X S 1  a n d  T E X S 2 ) . At a  s lig h tly  le s s  s p e c ific  le v e l, th e  g r a m m a r s  c o v e r  th e  g r a m m a tic a l 
p h e n o m e n a  o c c u r r in g  in  th e  s o ftw a r e  m a n u a ls  in v e s tig a te d , in  p a r tic u la r  in  th e  C AD /C AM  
d o m a in . At a  m o r e  g e n e r a l le v e l, w e  h a v e  a tte m p te d  to  in c lu d e  g r a m m a tic a l p h e n o m e n a  th a t 
p e r ta in  to  in s tr u c tio n a l te x ts  m o r e  g e n e r a lly , ir r e s p e c tiv e  o f th e  d o m a in  ( fie ld ) . At th e  m o s t 
g e n e r a l le v e l, w e  h a v e  m a d e  a n  e ffo r t to  b u ild  u p  th e  g r a m m a r s  in  s u c h  a  w a y  th a t th e  
s u b la n g u a g e  b ia s e s  th a t a r e  im p lie d  b y  th e  o th e r  th r e e  le v e ls  a r e  c o m p e n s a te d  fo r . 

W e  h a v e  ta k e n  th e  fo llo w in g  m e a s u r e s  to  e n s u r e  th a t c o v e r a g e  a t a ll o f th e s e  le v e ls  w a s  
c o n s id e r e d  a t a ll tim e s : 

1 . T h e  ta r g e t te x ts  p r o v id e d  th e  im m e d ia te  g o a l to  w o r k  to w a r d s  in  a ll th r e e  p h a s e s  
o f lin g u is tic  d e s c r ip tio n , s p e c ific a tio n  a n d  im p le m e n ta tio n . S P L s  fo r  th e  s e n te n c e s  
in  th e s e  te x ts  w e r e  m a n u a lly  c o n s tr u c te d  ( la te r , th e y  w e r e  a u to m a tic a lly  
p r o d u c e d )  a n d  u s e d  to  te s t th e  g r a m m a r s .  

2 . A c o r p u s  o f in s tr u c tio n a l te x ts , b o th  fr o m  th e  s o ftw a r e  d o m a in  a n d  fr o m  o th e r  
d o m a in s , w a s  a n a ly z e d  to  d e te r m in e  th e  k in d s  o f p h e n o m e n a  th a t h a d  to  b e  
tr e a te d  b y  th e  g r a m m a r s .  

3 . B y  v ir tu e  o f th e  in h e r e n t p r o p e r ty  o f S y s te m ic  F u n c tio n a l G r a m m a r  o f lo o k in g  a t 
w h o le  g r a m m a tic a l p a r a d ig m s  ( s y s te m s )  r a th e r  th a n  ju s t fr a g m e n ts , w e  w e r e  
fo r c e d  to  c o n s id e r  w h o le  p a r a d ig m s  r a th e r  th a n  ju s t p a r ts  o f th e m . Als o , w e  to o k  
th e  im p le m e n ta tio n  o f S y s te m ic  F u n c tio n a l G r a m m a r  in  K P M L , w h ic h  is  
o r g a n iz e d  a c c o r d in g  to  fu n c tio n a l r e g io n s  w h ic h  g r o u p  in d iv id u a l g r a m m a tic a l 
s y s te m s  in to  la r g e r  c la s s e s , a s  a  r e fe r e n c e  r e s o u r c e  fo r  g e n e r a l la n g u a g e  c o v e r a g e  
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th r o u g h o u t th e  p r o je c t ( s e e  T a b le  4  b e lo w  w h ic h  is  r e p r o d u c e d  fr o m  C h a p te r  2  
fo r  c o n v e n ie n c e ) . 

W e  h a v e  th u s  e m p lo y e d  a  m e th o d  o f g r a m m a tic a l r e s o u r c e  d e v e lo p m e n t th a t is  a  
c o m b in a tio n  o f in s ta n c e - o r ie n te d  a n d  s y s te m - o r ie n te d . ‘S y s te m - o r ie n te d ’ m e a n s  b u ild in g  u p  
a  c o m p u ta tio n a l r e s o u r c e  w ith  a  v ie w  to  th e  la n g u a g e  s y s te m  a s  a  w h o le . ‘I n s ta n c e - o r ie n te d ’ 
m e a n s  b u ild in g  u p  a  c o m p u ta tio n a l r e s o u r c e  o n  th e  b a s is  o f a  c o r p u s - a n a ly s is  o f te x ts  o f th e  
g iv e n  r e g is te r  o r  s u b la n g u a g e .  

 

I d e a tio n a l I n te r p e r s o n a l T e x tu a l  

 L o g ic a l E x p e r ie n tia l   

C la u s e    T r a n s itiv ity  
C ir c u m s ta n c e  

M o o d , P o la r ity , 
Attitu d e , 
M o d a lity , T e n s e  

T h e m e , 
C u lm in a tio n , 
C o n ju n c tio n , 

V o ic e  

p r e p   M in o r  tr a n s itiv ity    

n o m  M e ta -
a c ta n t 

N o m in a l- ty p e , 
E p ith e t, 
Q u a lific a tio n , 
S e le c tio n  

P e r s o n , Attitu d e  D e te r m in a t-
io n  

a d j. M o d i-
fie r  

Q u a lity - ty p e    

q u a n t M o d i-
fie r  

Q u a n tity - ty p e    
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M o d i-
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C ir c u m s ta n tia l C o m m e n t C o n ju n c tiv e  

  c o m p le x e s   s im p le x e s  

Ta b le  4 : F u n c tio n a l re g io n s  in  K P M L  g ra m m a rs  

T h e  lis t o f lin g u is tic  p h e n o m e n a  fo u n d  r e le v a n t fo r  th e  g e n e r a tio n  o f in s tr u c tio n a l te x ts  
a n d  th e  lis t o f lin g u is tic  p h e n o m e n a  o f th e  ta r g e t te x ts  w a s  m e r g e d  in to  th e  c la s s ific a tio n  o f 
g e n e r a l la n g u a g e  fu n c tio n a l r e g io n s  u s e d  in  K P M L . T h is  lis t in c lu d e d : 

Cla u s e  r a n k  

• n u c le a r  t r a n s it iv it y : r e a liz a tio n  o f U p p e r  M o d e l  p r o c e s s e s  o f d is p o s itiv e , c r e a tiv e  
a n d  n o n - d ir e c te d  m a te r ia l a c tio n s , r e a liz a tio n  o f e x is te n tia l r e la tio n s , a s  w e ll a s  o f 
s e v e r a l d o m a in - s p e c ific  ty p e s , lik e  S N AP , S W I T C H - M O D E  a n d  S AV E ;  

• c ir c u m s t a n c e s : d iffe r e n t ty p e s  o f s p a tia l r e la tio n s ; 

• a s p e c t  c h o ic e ;  

• m o o d  ( im p e r a tiv e  a n d  d e c la r a tiv e , p lu s  c o n d itio n a l fo r  C z e c h )  

• d ia t h e s is  ( v o ic e )  ( a c tiv e , m e d io - p a s s iv e  a n d   p a s s iv e )  
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• r e a liz a tio n  o f s o m e  mo d a lit y  o p tio n s , n o ta b ly   p o s s ib ility , p lu s  n e c e s s ity  a n d  a b ility  
fo r  C z e c h ; 

• w o r d  o r d e r  c o n s tr a in ts ;  

• h y p o t a c t ic  c la u s e  c o mp le x it y  ( r e s tr ic te d  to  p u r p o s e , m e a n s , lo g ic a l- c o n d itio n  
r e la tio n s ) ; 

• p a r a t a c t ic  c la u s e  c o mp le x it y  ( c o n ju n c tio n  a n d  d is ju n c tio n ) ; 

• S u b j e c t - F in it e  a g r e e me n t  

• S e le c t io n  o f c a s e  fo r  fu n c tio n a l e le m e n ts  th a t a r e  r e a liz e d  b y  c a s e - b e a r in g  
g r a m m a tic a l c a te g o r ie s  ( e .g ., n o m in a l c a s e s  fo r  N G s  r e a liz in g  p a r tic ip a n ts  a t c la u s e  
r a n k )  

• S u b j e c t  D r o p p in g  in  C z e c h  a n d  B u lg a r ia n  

N o min a l g r o u p  r a n k   

• a g r e e me n t  ( b e tw e e n  D e ic tic , Q u a n tity , S ta tu s  a n d  T h in g  e le m e n ts ) ; 

• s e le c tio n  o f le x ic a l g e n d e r  fo r  le x ic a l ite m s ; 

• d e t e r min a t io n ; 

• e x p r e s s io n s  w ith  c a r d in a l a n d  o r d in a l n u m b e r s  a n d  q u a n t ific a t io n  c o n s tr u c tio n s  
o f th e  ty p e  " on e  of X "  

• n o min a liz a t io n  o f a c tio n s ; 

• n o min a l g r o u p  c o mp le x it y : c o n ju n c tio n  a n d  d is ju n c tio n , g e n e r a liz e d  p o s s e s s iv e  
r e la tio n s . 

 

P r e p o s it io n a l p h r a s e  r a n k  

• la n g u a g e - s p e c ific  e x t e n s io n s  o f p r e p o s it io n a l p h r a s e  s y s t e ms  ( c a s e  g o v e r n m e n t 
o f p r e p o s itio n s )  

O th e r  a r e a s  o f im p le m e n ta tio n  c o n c e r n  p u n c tu a tio n , v o c a liz a tio n  in  p r e p o s itio n a l p h r a s e s  
a n d  p r o n o u n s , a n d  in te r fa c in g  th e  le x ic o - g r a m m a tic a l r e s o u r c e s  w ith  e x te r n a l m o r p h o lo g ic a l 
m o d u le s .  

C o m b in in g  th e  a b o v e - m e n tio n e d  in s ta n c e - o r ie n ta tio n  a n d  s y s te m - o r ie n ta tio n  in  g r a m m a r  
d e v e lo p m e n t, b a s ic  g e n e r a l- la n g u a g e  g r a m m a r s  a n d  s u b la n g u a g e  g r a m m a r s  fo r  C AD /C AM  
in s tr u c tio n a l te x ts  h a v e  b e e n  c r e a te d . D u e  to  th e  s y s te m - o r ie n ta tio n , th e s e  g r a m m a r s  a r e  le s s  
r e s tr ic te d  th a n  s u b la n g u a g e  g r a m m a r s  o f a  p a r tic u la r  d o m a in ; a n d  d u e  to  th e  in s ta n c e -
o r ie n ta tio n , th e s e  g r a m m a r s  a r e  a d e q u a te  fo r  th e  d o m a in  a t h a n d  a s  w e ll. I n  T a b le  5 , 
r e p r o d u c e d  b e lo w  fr o m  C h a p te r  2  fo r  c o n v e n ie n c e , th e  fu n c tio n a l r e g io n s  tr e a te d  fo c a lly  in  
W o r k  P a c k a g e s  6  a n d  7  a r e  h ig h lig h te d . 
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I d e a tio n a l I n te r p e r s o n a l T e x tu a l  

 L o g ic a l E x p e r ie n tia l   

C la u s e    Tr a n s it iv it y , 
C ir c u m s t a n c e , 

A s p e c t  

( R R IAI)  

M o o d , P o la r ity , 
Attitu d e , 
M o d a lit y , Te n s e   

( B AS )  

 

Th e m e , 
C u lm in a tio n , 
C o n j u n c t io n , 

D e t e r m in a t -
io n  

( C U )  

V o ic e  

( R R IAI)  

p r e p   M in o r  t r a n s it iv it y  

( R R IAI)  

  

n o m  M e ta -
a c ta n t 

N o m in a l- t y p e , 
E p it h e t , 
Q u a lific a t io n , 
S e le c t io n  

( C U )  

P e r s o n , Attitu d e  

( C U )  

D e t e r m in a t -
io n  

( C U )  
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M o d i-
fie r  

C ir c u m s ta n tia l C o m m e n t C o n ju n c tiv e  

  c o m p le x   s im p le x  

P L U S : w o r d  o r d e r  a n d  a g r e e m e n t  ( b o th : C U ) ; in te r fa c in g  e x te r n a l m o r p h o lo g y  
c o m p o n e n t s   ( R R IAI) .  

Ta b le  5 : F u n c tio n a l re g io n s  fo c a lly  tre a te d  in  W P s  6  &  7  

W e  h a v e  th u s  a c h ie v e d  a  fa ir ly  g o o d  g r a m m a tic a l c o v e r a g e  fo r  B u lg a r ia n , C z e c h  a n d  
R u s s ia n . T h e  m o s t im p o r ta n t th in g  to  n o te  h e r e  a g a in  is  th a t th e  b a s ic  d e s ig n  o f th e s e  
g r a m m a tic a l r e s o u r c e s  is  n o t s u b la n g u a g e - s p e c ific , b u t b a s e d  o n  g e n e r a l lin g u is tic  p r in c ip le s . 
T h e r e fo r e , w e  e x p e c t th a t th e s e  g r a m m a r s  c a n  e a s ily  b e  r e - u s e d  in  o th e r  d o m a in s  a n d  
a p p lic a tio n s . G iv e n  th e  p a r a d ig m a tic  o r ie n ta tio n  o f s y s te m ic  fu n c tio n a l g r a m m a r s , a  
c o m p u ta tio n a l g r a m m a r  th a t is  o r g a n iz e d  in  th is  w a y , e v e n  if it d o e s  n o t im p le m e n t s o m e  
s y s te m  ( p a r a d ig m s )  e x h a u s tiv e ly , c a n  b e  s tr a ig h tfo r w a r d ly  e x te n d e d . T a k e  fo r  e x a m p le  th e  
M O O D  s y s te m , w h ic h  d is tin g u is h e s  b e tw e e n  in d ic a tiv e  a n d  im p e r a tiv e  a t th e  p r im a r y  le v e l 
a n d  b e tw e e n  d e c la r a tiv e  a n d  in te r r o g a tiv e  fo r  in d ic a tiv e  a t th e  s e c o n d a r y  le v e l. I n  AG IL E , 
th e  o p tio n s  d e c la r a tiv e  a n d  im p e r a tiv e  h a v e  b e e n  im p le m e n te d  to  th e  h ig h e s t d e g r e e  o f 
d e lic a c y  s o  th a t c la u s e s  in  d e c la r a tiv e  a n d  im p e r a tiv e  m o o d  in  a ll th r e e  la n g u a g e s  c a n  b e  
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g e n e r a te d . T h e  in te r r o g a tiv e  o p tio n  is  in c lu d e d  in  th e  s y s te m  o f M O O D , b u t is  s im p ly  n o t 
fu r th e r  d e ta ile d  o u t a t th e  m o m e n t. F o r  a  c o m p le te  im p le m e n ta tio n  o f M O O D , th e  o n ly  th in g  
th a t w o u ld  n e e d  to  b e  d o n e  is  to  s p e c ify  fu r th e r  p o s s ib le  s u b c la s s ific a tio n s  o f in te r r o g a tiv e  
fo r  th e  th r e e  la n g u a g e s  a n d  th e ir  s tr u c tu r a l r e a liz a tio n s .  

F in a lly , th e  K P M L  s y s te m  its e lf h a s  b e e n  fu r th e r  d e v e lo p e d  in  th e  c o u r s e  o f th e  p r o je c t a s  
a n  im m e d ia te  r e a c tio n  to  th e  r e q u ir e m e n ts  o f S la v o n ic  la n g u a g e s . F ir s t, e x te r n a l m o r p h o lo g y  
m o d u le s  c a n  n o w  b e  s tr a ig h tfo r w a r d ly  in te r fa c e d  w ith  K P M L . S e c o n d , th e r e  is  a  n e w  
m e c h a n is m  fo r  s y n ta c tic  a g r e e m e n t. An d  th ir d , th e  fle x ib le  w o r d  o r d e r  o f S la v o n ic  la n g u a g e s  
m a d e  it n e c e s s a r y  to  im p le m e n t a  n e w , m o r e  v e r s a tile  w o r d  o r d e r in g  a lg o r ith m  w h ic h  is  
m a d e  a v a ila b le  w ith  th e  p r e s e n t d e liv e r a b le . T h is  a lg o r ith m  is  m a in ly  in s p ir e d  b y  th e  n o tio n  
o f c o m m u n ic a tiv e  d y n a m is m  d e v e lo p e d  w ith in  th e  P r a g u e  S c h o o ls  a n d  tu r n e d  o u t to  b e  
q u ite  c o m p a tib le  w ith  e x is tin g  s y s te m ic  fu n c tio n a l n o tio n s  im p le m e n te d  in  K P M L  in  th e  
te x tu a l m e ta fu n c tio n .  

I n  th e  la s t s te p s  to w a r d s  a n  in te g r a te d  s y s te m  ( F in a l P r o to ty p e )  w e  w ill h a v e  to  te s t s o m e  
o f th e  im p le m e n ta tio n s  d e s c r ib e d  h e r e  fo r  o n e  la n g u a g e  fo r  th e  o th e r  la n g u a g e s  ( e .g ., th e  
s p a tia l lo c a tio n  im p le m e n ta tio n  d e s c r ib e d  in  S e c tio n  3 .1 .2  fo r  R u s s ia n  s till h a s  to  b e  te s te d  
fo r  C z e c h , o r  th e  te x tu a l c o n ju n c tio n  s p e c ific a tio n  d e s c r ib e d  in  S e c tio n  3 .6  s till h a s  to  b e  
te s te d  fo r  R u s s ia n  a n d  B u lg a r ia n ) .  I n  th e  r e m a in d e r  o f th e  p r o je c t, w e  a r e  g o in g  to  fin e - tu n e  
th e  g r a m m a r  im p le m e n ta tio n s  o f B u lg a r ia n , C z e c h  a n d  r u n  a n o th e r  r o u n d  o f m u ltilin g u a l 
g r a m m a r  te s tin g . Als o , th e  in d iv id u a l g r a m m a r s  w ill b e  p r e p a r e d  fo r  r e le a s e  a s  s e lf- c o n ta in e d  
c o m p o n e n ts  e q u ip p e d  w ith  te s t s u ite s  ( s e ts  o f S P L s )  th a t d o c u m e n t th e ir  c o v e r a g e . 
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H a ji
�
o v á , E v a , K r u ijff- K o r b a y o v á , I v a n a , S g a ll, P e tr . [1 9 9 9 ]. P r a g u e  D e p e n d e n c y  T r e e b e n k . 
I n  th e  P r o c e e d in g s  o f th e  C o n fe r e n c e  o n  T e x t, S p e e c h  a n d  D ia lo g u e  ( T S D '9 9 ) , 
M a r iá n s k é  L á z n � , C z e c h  R e p u b lic . M a to u š e k  e t a l. ( e d s .) . S p r in g e r - V e r la g . 

H a llid a y  M .A.K . ( 1 9 7 3 ) . E x p lo r a tio n s  in  th e  F u n c tio n s  o f L a n g u a g e . E d w a r d  Arn o ld , 
L o n d o n , 1 9 7 3 . 

H a llid a y , M .A.K . ( 1 9 7 8 )  L a n g u a g e  a s  s o c ia l s e m io tic :  th e  s o c ia l in te r p r e ta tio n  o f la n g u a g e  
a n d  m e a n in g . L o n d o n : E d w a r d  Arn o ld . 

H a llid a y , M .A.K . ( 1 9 8 5 ) , ( 1 9 9 4 , 2 n d  e d .)  I n tr o d u c tio n  to  F u n c tio n a l G r a m m a r , L o n d o n : 
E d w a r d  Arn o ld . 

H a llid a y  M .A.K . a n d  C .M .I .M . M a tth ie s s e n  ( 1 9 9 9 )  C o n s tr u in g  e x p e r ie n c e  th r o u g h  
m e a n in g :  a  la n g u a g e - b a s e d  a p p r o a c h  to  c o g n itio n . C a s s e ll Ac a d e m ic , L o n d o n , 1 9 9 9 . 

H a llid a y  M .A.K ., A. M c I n to s h , a n d  P . S tr e v e n s  ( 1 9 6 4 )  T h e  lin g u is tic  s c ie n c e s  a n d  
la n g u a g e  te a c h in g . L o n g m a n , L o n d o n , 1 9 6 4 . 

H a r tle y , A., P a r is , C . ( 1 9 9 6 )  T w o  s o u r c e s  o f c o n tr o l o v e r  th e  g e n e r a tio n  o f s o ftw a r e  
in s tr u c tio n s . I n : P r o c .o f th e  AC L  An n u a l M e e tin g , S a n ta  C r u z , J u n e  1 9 9 6 . p p . 1 9 2 -
1 9 9 . 
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H a r tle y  A. F . a n d  C . P a r is  ( 1 9 9 7 )  M u ltilin g u a l d o c u m e n t p r o d u c tio n : fr o m  s u p p o r t fo r  
tr a n s la tin g  to  s u p p o r t fo r  a u th o r in g . Ma c h in e  T r a n s la tio n  ( S p e c ia l I s s u e  o n  N e w  
T o o ls  fo r  H u m a n  T r a n s la to r s ) , 1 2 ( 1 - 2 ) :1 0 9 - - 1 2 9 , 1 9 9 7 . 

H e n s c h e l R . a n d  J . A. B a te m a n  ( 1 9 9 4 )  T h e  m e r g e d  u p p e r  m o d e l: a  lin g u is tic  o n to lo g y  fo r  
G e r m a n  a n d   E n g lis h . I n  P r o c e e d in g s  o f C O L I N G  '9 4 , K y o to , J a p a n , Au g u s t 1 9 9 4 . 

H je lm s le v  L . ( 1 9 4 3 )  O m k r in g  s p r o g te o r ie n s  g r u n d la e g g e ls e . Ak a d e m is k  F o r la g , 
K o p e n h a v n , 1 9 4 3 . 

K a s p e r  R . T . ( 1 9 8 9 )  A fle x ib le  in te r fa c e  fo r  lin k in g  a p p lic a tio n s  to  P E N M AN 's  s e n te n c e  
g e n e r a to r . I n  P r o c e e d in g s  o f th e  D A R P A  W o r k s h o p  o n  S p e e c h  a n d  N a tu r a l 
L a n g u a g e , 1 9 8 9 . Av a ila b le  fr o m  U S C /I n fo r m a tio n  S c ie n c e s  I n s titu te , M a r in a  d e l R e y , 
C A. 

K o p e
�
n ý  F r a n tiš e k  ( 1 9 6 2 ) : Z á k la d y  

�
e s k é  s k la d b y , S P N  P r a h a  

K r u ijff G .J .M .a n d  K r u ijff- K o r b a y o v á  I . T e x t S tr u c tu r in g  in  a  M u ltilin g u a l S y s te m  fo r  
G e n e r a tio n  o f I n s tr u c tio n s . I n : P r o c e e d in g s  o f th e  S e c o n d   W o r k s h o p  o n  T e x t, S p e e c h  
a n d  D ia lo g u e , M a r iá n s k é  L á z n � , S e p te m b e r  1 9 9 9 . S p r in g e r  a n d  V e r la g . (AG I L E  
p r o je c t)  

K r u ijff- K o r b a y o v á  I ., K r u ijff G .J .M . a n d  B a te m a n  J o h n . C o n te x tu a lly  Ap p r o p r ia te  O r d e r in g  
o f N o m in a l E x p r e s s io n s . C o n tr ib u tio n  to  a  v o lu m e  b a s e d  o n  th e  E S S L L L I ¨'9 9  
W o r k s h o p  o n  G e n e r a tin g  N o m in a l E x p r e s s io n s , U tr e c h t, Au g u s t 1 9 9 9 . K e e s  v a n  
D e e m te r  a n d  R o d g e r  K ib b le  ( e d s .) .  

( h ttp ://K w e ta l.m s .m ff.c u n i.c z /~ k o r b a y /P u b lic /a g ile - o r d e r in g - b o o k s u b m .p s ) . 

M a n n  W . C . a n d  C . M .I .M . M a tth ie s s e n  ( 1 9 8 3 )  N ig e l: A s y s te m ic  g r a m m a r  fo r  te x t 
g e n e r a tio n . T e c h n ic a l R e p o r t R R - 8 3 - 1 0 5 , U S C /I n fo r m a tio n  S c ie n c e s  I n s titu te , 
F e b r u a r y  1 9 8 3 . (Als o  a p p e a r s  in   R . F r e e d le , e d .ito r ,  S y s te m ic  P e r s p e c tiv e s  o n  
D is c o u r s e :  V o lu m e  I ,  p u b lis h e d  b y  Ab le x )  

M a n n  W . C . ( 1 9 8 3 )  An  o v e r v ie w  o f th e  P E N M AN  te x t g e n e r a tio n  s y s te m . I n  P r o c e e d in g s  
o f th e  N a tio n a l C o n fe r e n c e  o n  A r tific ia l I n te llig e n c e , p a g e s  2 6 1 - - 2 6 5 . AAAI, Au g u s t 
1 9 8 3 . 

M a n n  W . &  M a tth ie s s e n  C .M .I .M .. ( 1 9 8 5 )  A d e m o n s tr a tio n  o f th e  N ig e l te x t g e n e r a tio n  
c o m p u te r  p r o g r a m . I n  J a m e s  D . B e n s o n  a n d  W illia m  S . G r e a v e s , e d ito r s , S y s te m ic  
P e r s p e c tiv e s  o n  D is c o u r s e , v o l 1 . Ab le x , N o r w o o d , N .J . 

M a tth ie s s e n  C . M .I .M ., I . K o b a y a s h i, L . Z e n g , a n d  M . C r o s s  ( 1 9 9 5 )  G e n e r a tin g  m u ltim o d a l 
p r e s e n ta tio n s : r e s o u r c e s  a n d  p r o c e s s e s . I n  P r o c e e d in g s  o f th e  A u s tr a lia n  C o n fe r e n c e  
o n  A r tific ia l I n te llig e n c e } , C a n b e r r a , 1 9 9 5 . 

M a tth ie s s e n  C . M .I .M ., L . Z e n g , M . C r o s s , I . K o b a y a s h i, K . T e r u y a , C . W u  ( 1 9 9 8 )  
C o m m u n ic a tiv e  g o a l- d r iv e n  N L  g e n e r a tio n  a n d  d a ta - d r iv e n  g r a p h ic s  g e n e r a tio n : An  
a r c h ite c tu r e  fo r  m u ltim e d ia  p a g e  g e n e r a tio n . I n  P r o c e e d in g s  o f th e   I n te r n a tio n a l 
W o r k s h o p  o n  N a tu r a l L a n g u a g e  G e n e r a tio n , N ia g a r a - o n - th e - la k e , C a n a d a , 1 9 9 8 . 

M a tth ie s s e n  C . M .I .M . ( 1 9 8 8 )  S e m a n tic s  fo r  a  s y s te m ic  g r a m m a r : T h e  c h o o s e r  a n d  in q u ir y  
fr a m e w o r k . I n  M . C u m m in g s , J . D . B e n s o n , a n d  W . S . G r e a v e s , e d ito r s , S y s te m ic  
P e r s p e c tiv e s  o n  D is c o u r s e . J o h n  B e n ja m in s , Am s te r d a m ,1 9 8 8 . 
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M c K e o w n  K ., M . E lh a d a d , Y . F u k u m o to , J . L im , C . L o m b a r d i, J . R o b in , a n d  F . S m a d ja  
( 1 9 9 0 )  N a tu r a l L a n g u a g e  G e n e r a tio n  in  C O M E T . I n  R . D a le , C . M e llis h , a n d  M . 
Z o c k , e d ito r s , Cu r r e n t R e s e a r c h  in  N a tu r a l L a n g u a g e  G e n e r a tio n , p a g e s  1 0 3  - -  1 3 9 . 
Ac a d e m ic  P r e s s , L o n d o n , 1 9 9 0 . 

M a r tin , J a m e s  R . 1 9 9 2 . E n g lis h  T e x t:  S y s te m s  a n d  S tr u c tu r e . B e n ja m in s , Am s te r d a m . 

M a th e s iu s  V ilé m  [ 1 9 3 9 ]  O  ta k z v a n é m  a k tu á ln ím  
�
le n � n í v � tn é m  [ O n  th e  s o - c a lle d  fu n c tio n a l 

s e n te n c e  p e r s p e c tiv e ] . S lo v o  a  s lo v e s n o s t 5 : 1 7 1 - 1 7 4 .  

O liv a  K a r e l, a n d  T a n ia  Av g u s tin o v a . W a c k e r n a g e l p o s itio n  a n d  r e la te d  p h e n o m e n a  in  C z e c h . 
I n  W ie n e r  S la v is tic h e s  J a h r b u c h , p a g e s  2 1 - - 4 2 . V e r la g  d e r  O e s te r r e ic h is c h e n  
Ak a d e m ie  d e r  W is s e n c h a fte n , W ie n , 1 9 9 5 . 

P a r is  C ., K . V a n d e r  L in d e n , M . F is c h e r , A. F . H a r tle y , L . P e m b e r to n , R . P o w e r , a n d  D . 
S c o tt ( 1 9 9 5 )   A S u p p o r t T o o l fo r  W r itin g  M u ltilin g u a l I n s tr u c tio n s . I n  P r o c e e d in g s  o f 
th e  I n te r n a tio n a l J o in t Co n fe r e n c e  o n  A r tific ia l I n te llig e n c e  (I J CA I )  1 9 9 5 , p a g e s  
1 3 9 8  - -  1 4 0 4 , M o n tr e a l, C a n a d a , 1 9 9 5 . 

P e n m a n  P r o je c t ( 1 9 8 9 ) . P E N M M AN  d o c u m e n ta tio n : th e  P r im e r , th e  U s e r  G u id e , th e  
R e fe r e n c e  M a n u a l, a n d  th e  N ig e l m a n u a l. T e c h n ic a l r e p o r t, U S C /I n fo r m a tio n  S c ie n c e s  
I n s titu te , M a r in a  d e l R e y , C a lifo r n ia , 1 9 8 9 . 

P o lla r d  C . a n d  I . A. S a g  ( 1 9 8 7 )  I n fo r m a tio n - b a s e d  s y n ta x  a n d  s e m a n tic s : v o lu m e  1 . 
C h ic a g o  U n iv e r s ity  P r e s s , C h ic a g o , 1 9 8 7 .  

P o lla r d  C . a n d  I . A. S a g  ( 1 9 9 3 )  I n fo r m a tio n - b a s e d  s y n ta x  a n d  s e m a n tic s :  v o lu m e  2 . 
C h ic a g o  U n iv e r s ity  P r e s s , C h ic a g o , 1 9 9 2 . 

R o e s n e r  D . a n d  M . S te d e  ( 1 9 9 2 )  T E C H D O C : a  s y s te m  fo r  th e  a u to m a tic  p r o d u c tio n  o f 
m u ltilin g u a l te c h n ic a l d o c u m e n ts . T e c h n ic a l R e p o r t F AW -T R - 9 2 0 2 1 , 
F o r s c h u n g s in s titu t fu e r  a n w e n d u n g s o r ie n tie r te  W is s e n v e r a r b e itu n g  ( F AW )  a n  d e r  
U n iv e r s ita e t U lm , U lm , G e r m a n y , S e p te m b e r  1 9 9 2 . 

R o e s n e r  D . a n d  M . S te d e  ( 1 9 9 4 )  G e n e r a tin g  m u ltilin g u a l d o c u m e n ts  fr o m  a  k n o w le d g e  
b a s e : th e  T E C H D O C  p r o je c t. I n   P r o c e e d in g s  o f th e  1 5 th . I n te r n a tio n a l Co n fe r e n c e  
o n Co m p u ta tio n a l L in g u is tic s  ( C o lin g  9 4 ) , v o lu m e  I , p a g e s  3 3 9  - -  3 4 6 , K y o to , J a p a n , 
1 9 9 4 . 

S g a ll P ., E . H a jic o v a , a n d  J .P a n e v o v a   T h e  M e a n in g  o f th e  S e n te n c e  in  I ts  S e m a n tic  a n d  
P r a g m a tic   As p e c ts . R e id e l P u b lis h in g  C o m p a n y , D o r d r e c h t, 1 9 8 6 . 

S te e d m a n , M a r k . [1 9 9 6 ]. S u r fa c e  S tr u c tu r e  a n d  I n te r p r e ta tio n . M .I .T . P r e s s . C a m b b r id g e , 
M A. 

S tr u b e , M ic h a e l. [ 1 9 9 9 ] . N e v e r  lo o k  b a c k . I n  th e  P r o c e e d in g s  o f th e  An n u a l M e e tin g  o f th e  
As s o c ia tio n  o f C o m p u ta tio n a l L in g u is tc s  (AC L '9 9 ) . AC L .  

T e ic h  E ., L . D e g a n d , a n d  J .A. B a te m a n  ( 1 9 9 6 )  M u ltilin g u a l te x tu a lity : E x p e r ie n c e s  fr o m  
m u ltilin g u a l te x t g e n e r a tio n . I n  G . Ad o r n i a n d  M . Z o c k , e d ito r s , T r e n d s  in  N a tu r a l 
L a n g u a g e  G e n e r a tio n :  a n  a r tific ia l in te llig e n c e  p e r s p e c tiv e , n u m b e r  1 0 3 6  in  L e c tu r e  
N o te s  in  Artific ia l I n te llig e n c e , p a g e s  3 3 1 - - 3 4 9 . S p r in g e r - V e r la g , B e r lin , N e w  Y o r k , 
1 9 9 6 . 
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T e ic h  E . ( 1 9 9 5 )  T o w a r d s  a  m e th o d o lo g y  fo r  th e  c o n s tr u c tio n  o f m u ltilin g u a l r e s o u r c e s   fo r  
m u ltilin g u a l g e n e r a tio n . I n  R . K ittr e d g e , e d ito r , P r o c e e d in g s  o f th e  I J C A I  '9 5  
W o r k s h o p  o n  M u ltilin g u a l G e n e r a tio n , M o n tr e a l, Q u e b e c , Au g u s t 1 9 9 5 .  

T e ic h  E . ( 1 9 9 9 )  S y s te m ic  F u n c tio n a l G r a m m a r  in  N a tu r a l L a n g u a g e  G e n e r a tio n : L in g u is tic  
D e s c r ip tio n  a n d  C o m p u ta tio n a l R e p r e s e n ta tio n . C a s s e ll Ac a d e m ic , L o n d o n , 1 9 9 9 . 

V e n d le r , Z . ( 1 9 6 7 )  L in g u is tic s  in  P h ilo s o p h y . C o r n e ll U n iv e r s ity  P r e s s , I th a c a . 

W a n n e r  L . a n d   E . H . H o v y  ( 1 9 9 6 )  T h e  H e a lth D o c  s e n te n c e  p la n n e r . I n  P r o c e e d in g s  o f th e  
8 th  I n te r n a tio n a l W o r k s h o p  o n  N a tu r a l L a n g u a g e  G e n e r a tio n , H e r s tm o n c e u x , U K , 
J u n e  1 9 9 6 . 

Y a n g  G ., K . F . M c C o y , a n d  K . V a ja y - S h a n k e r  ( 1 9 9 1 )  F r o m  fu n c tio n a l s p e c ific a tio n  to  
s y n ta c tic  s tr u c tu r e s : S y s te m ic  G r a m m a r  a n d  T r e e  Ad jo in in g  G r a m m a r . C o m p u ta tio n a l 
I n te llig e n c e , 7 ( 4 ) :2 0 7  - - 2 1 9 , 1 9 9 1 . 
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  .  . ( 1 9 7 7 )  ���������������������������  �! �"�#$�%�'&  �)(*���	��",+�"  -�.,/0��� . 132�4 �65,� : 7*8�4�4 �6�)9  
��	:��
. 

1<; ��=�> 8 � , ? .  . ( 1 9 7 4 )  @BA :DC  C ;�2�E �)�  
���)�GF$56� 4 C6�H> ;	4 �,��I  J�2�K�; � ; 9  “ LMJ : 4 � - NO; � 4 C ” . 

1<2H4 �65,� : P � 8 �6� . 
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AG I L E  d e liv e r a b le s  r e fe r r e d  in  th e  p r e s e n t d e liv e r a b le : 

[ C O R P ]  An th o n y  H a r tle y , D a n a il D o c h e v , N e v e n a  G r o m o v a , K a m e n k a  S ta y k o v a , Alla  
B e m o v a , Ale k s a n d r  R o s e n , J ir i T r o ja n e k , E le n a  S o k o lo v a . T a g g in g  a n d  a n a ly s is  o f 
in s tr u c tio n a l te x ts  in  th e  s o ftw a r e  d o m a in . J u n e  1 9 9 8 . T h e  d e liv e r a b le  fo r  th e  W P 3  o f 
AG I L E  p r o je c t P L 9 6 1 1 0 4 . 

[ L S P E C 2 ]  G e e r t- J a n  M . K r u ijff,  J o h n  B a te m a n ,  Alla  B é m o v á ,  D a n a il D o c h e v , I v a n a  
K r u ijff- K o r b a y o v á , S e r g e  S h a r o ff,  H a n a  S k o u m a lo v á , L e n a  S o k o lo v a , K a m e n a  
S to ik o v a , E lk e  T e ic h , J ir í T r o já n e k . M o d e llin g  L e x ic a l R e s o u r c e s  in  K P M L  fo r  
G e n e r a tin g  I n s tr u c tio n s  in  S la v o n ic  L a n g u a g e s . O c to b e r  1 9 9 8 . T h e  d e liv e r a b le  fo r  th e  
W P 4 - 2  o f AG I L E  p r o je c t P L 9 6 1 1 0 4 . 

[ S P E C 2 ]  E le n a  An d o n o v a , J o h n  B a te m a n , N e v e n a  G r o m o v a , An th o n y  H a r tle y , G e e r t- J a n  
M . K r u ijff, I v a n a  K r u ijff- K o r b a y o v á , S e r g e  S h a r o ff, H a n a  S k o u m a lo v á , L e n a  
S o k o lo v a , K a m e n k a  S ta y k o v a , E lk e  T e ic h , F o r m a l s p e c ific a tio n  o f e x te n d e d  g r a m m a r  
m o d e ls . F e b r u a r y  1 9 9 9 . T h e  d e liv e r a b le  fo r  th e  W P 6 - 2  o f AG I L E  p r o je c t P L 9 6 1 1 0 4 . 

[ T E X S 2 ]  I . K r u ijff- K o r b a y o v á , G .J .M . K r u ijff, J . B a te m a n , D . D o c h e v , N . G r o m o v a , A. 
H a r tle y , E . T e ic h , S . S h a r o ff, L . S o k o lo v a , a n d  K . S ta y k o v a , S p e c ific a tio n  o f 
e la b o r a te d  te x t s tr u c tu r e s . AG I L E  d e liv e r a b le  5 .2 , Ap r il 1 9 9 9 . ( D e liv e r a b le  c o m p r is e s  
T E X S 2 - C z , T E X S 2 - B g , T E X S 2 - R u )  

 


