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1. O v e r v ie w  o f  t h is  d o c u m e n t  

T h is  d o c u m e n t  d e s c r ib e s  th e  D e liv e r a b le s  I M P L 1 - B A S , I M P L 1 - C U  a n d  I M P L 1 - R U  in  th e  
A G I L E   ( A u to m a tic  G e n e r a tio n  o f I n s tr u c tio n s  in  L a n g u a g e s  o f E a s te r n   E u r o p e )  p r o je c t 
( A g ile , 1 9 9 7 ) , w h ic h   a r e   th e  im p le m e n ta tio n s   o f  le x ic a l a n d  g r a m m a tic a l r e s o u r c e s  fo r  
ta c tic a l g e n e r a tio n  fo r  B u lg a r ia n ,  C z e c h   a n d   R u s s ia n .  W e  s ta r t o u t  w ith   a  d e s c r ip tio n  o f  
th e  p la tfo r m  c h o s e n   fo r  th e  im p le m e n ta tio n  o f le x ic o - g r a m m a tic a l r e s o u r c e s , 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 )  ( B a te m a n , 1 9 9 7 a )  a n d  p r e s e n t  th e   th e o r e tic a l b a s is  
o f  th is  fr a m e w o r k  fo r  g e n e r a tio n  ( S e c tio n  2 )  a n d  fo r  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 
( S e c tio n  3 ) .  W e  th e n  d e s c r ib e  th e   im p le m e n ta tio n s  o f g r a m m a r  fr a g m 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  fo r   th e   in itia l d e m o n s tr a to r  ( S e c tio n  4 ) , th e  g o a l o f w h ic h   w a s  th e  
g e n e r a tio n  o f th e  s e n te n c e s  o f th e  s a m p le  te x ts  g iv e n  in   A p p e n d ix  I I . W e  c o n c lu d e  w ith  a   
s u m m a r y  a n d   s k e tc h in g  th e  s tr a te g y   fo r   th e  n e x t r o u n d   o f im p le m e n ta tio n  ( S e c tio n  5 ) . 

2 . T a c t ic a l g e n e r a t io n  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  A G 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 a ; B a te m a n , 1 9 9 7 b ) , 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 ) . 

I n  S e c tio n  2 .1 , w e  b r ie fly  d e s c r ib e   th e   th e o r e tic a l b a s is  o f 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 , a n d  in   S e c tio n  2 .2  w e  d e s c r ib e  K P M L  a s   a  g e n e r a to r . T h is  is   fo llo w e d   b y  a  
p r e s e n ta tio n   o f K P M L 's  m u ltilin g u a l   d e s ig n   a n d  its   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  3 ) . 

2 .1 T h e o r e t ic a l fo u n d a t io n s :  S y s t e m ic  F u n c t io n a l L in g u is t ic s  ( S F L )  

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  th o u g h t, 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 s , 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 te m . 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   b e lo w ) . 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 p a r a d ig m  ( o r : s y s te 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 - - - 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 ) , in  w h ic h  a  c la s s ific a tio n  
h ie r a r c h y   o f g r a m m a tic a l  ( a n d   le x ic a l)   ty p e s  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 , 
w h e r e   s u b ty p e s  in h e r it th e   c o n s tr a in ts   o f th e ir   s u p e r ty p e s .1  W h a t m a k e s  S F G  s ta n d   o u t  
fr o m  s u c h  a p p r o a c h e s  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 . 

                                                
1  T h e   ty p e - s u b ty p e  r e la tio n  is   c a lle d   d elic a c y  in   S F G . 
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T h e  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 .  

T h e  n o tio n  o f fu n c tio n   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 
me ta 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 e a tio n a l 
m e ta 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. I ts   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   c la u s e   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  in v o lv e d , s u c h  a s  Ac to r , G o a l, S p a tia l 
Ad ju n c t, T e m p o r a l Ad ju n c t e tc .   T h e  in te r p e r s o n a l m e ta 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 th e  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  te x tu a l  m e ta 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  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 
a n d  d e te r m in a tio n  a t th e  le v e l o f th e  n o m in a l g r o u p . 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 me 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   fu n c tio n a l g r a m m a tic a l  c la s s  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 e s  e x h ib it.  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  fu n c tio n a l c la s s  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 is  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 . 

An o th e r  o r g a n iz in g   p r in c ip le  o f lin g u is tic  r e p r e s e n ta tio n  in   S F G  is  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   
s o m e tim e s    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  p a r a d ig m a tic  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 . I n   th e  o v e r a ll  m o d e l o f S F L ,   
th e   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 o n te x tu a l c a te g o r ie s  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  o r g a n iz in g  p r in c ip le s  o f S F L .2  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 ta c tic a l 
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   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 , to  
a p p e a r ) . 
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F ig u re  1 : 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  

2.2 S F G  in  N a t u r a l L a n g u a g e  G e n e r a t io n  

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 lin 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 th e   c h a r a c te r is tic s   o f th e  
s y s te m ic  fu n c tio n a l  m o d e l 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  ( N L )  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 a ) ,  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 ) . 

 
s e m a n tic s  

c o n te x t 

le x ic o -
g r a m m a r  

 

a x ia lit y  

d e lic a c y  

r a n k  

s t r a t if ic a t io n  

a c r o s s  s tr a ta :  

m e t a f u n c t io n s  

s tr a tu m - in ter n a l:  
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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  N 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  fu lfille d  
b y  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   N a tu r a l L a n g u a g e  G e n e r a tio n   c a n   b e  b r ie fly  d e s c r ib e d  a s  fo llo w s . 
G e n e r a lly , fo r  g e n e r a tio n  w h a t n e e d s  to  b e  m o d e le d  is  th e  r e la tio n  o f a  c o m m u n ic a tiv e   
s itu a tio n  ( w h a t is  ta lk e d  a b o u t, w h e n  a n d   h o w )  to  a   lin g u is tic  u tte r a n c e  ( a  te x t, a   s e n te n c e )  
a n d  th e  p r o c e s s e s  a n d  r e s o u r c e s  in v o lv e d  in  g e ttin g  fr o m  th e  fo r m e r  to  th e   la tte r .  
T r a d itio n a lly ,  th e   ta s k s   in v o lv e d  in   g e n e r a tio n   a r e  c a te g o r iz e d  a s   s tr a te g ic  a n d   ta c tic a l 
( T h o m p s o n , 1 9 7 7 ) .  T h e   ta s k s  in v o lv e d  in   s tr a te g ic  g e n e r a tio n  a r e   to  d o  w ith  th e  
d e te r m in a tio n  o f th e   p r o p o s itio n a l c o n te n t to   b e  e x p r e s s e d   in   a  te x t a n d  its  o r g a n iz a tio n  
in to  a   te x t   p la n . 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  th is  
te x t p la n   u p  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 . 

W e  c a n   s u b d iv id e   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  in to  tw o  ty p e s  ( c f. ( T e ic h , in  
p r e s s ) ) : 

• T a s k  1 : T o  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  

• T a s k  2 :  T o   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   et 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  ta c tic a l 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  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 . 

a n d   

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

T h e  S P L  e x p r e s s io n s  ( h e n c e fo r th : S P L )  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  et 
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 . T h e  n o n -
id e a tio n a l k in d s   o f  in fo r m a tio n   ty p ic a lly  c o m e  fr o m    te x t p la n n in g .3   

                                                
3   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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in p u t: ( S P L - 1 )   Th 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))) 

 

in p u t: ( S P L - 2 )    C h 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  2 : 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 I G 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  p o s e s  its  in q u ir ie s  
to  th e  s e m a n tic s  ( i.e .,  it 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   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  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   r u le s  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 . F o r   a   
g r a p h ic a l  o v e r v ie w   o f th is   p r o c e s s   s e e   F ig u r e  3 ;4  th 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  4 . 

 

 

                                                
4   T h e  r e a liz a tio n  s ta te m e n t ‘ S u b je c t ^  F in ite ’  m e a n s  ‘ o r d e r  S u b je c t  b e fo r e  F in ite ’  ‘ T h e m e /S u b je c t’  s ta n d s  

fo r   c o n fla tio n  o f T h e m e  a n d  S u b je c t  in to  o n e  c o n s titu e n t. - - -  F o r  a  fu ll lis t  o f n o ta tio n a l c o n v e n tio n s   in  
S F G  s e e   F ig u r e  7  in  S e c tio n  4 . 
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do m a in  a n d a p p lic a t io n  

U p p e r  M o de l 

m a te r ia l 

p r o c e s s  o b je c t 

1 .

C h o o s e r s  

in q u ir y -q ( x )  

c h o o s e  

c o m m a n d  

in q u ir y -q ( y )  in q u ir y -q ( z )  

a  

b  a  

e  
f 

G r a m m a t ic a l 

S y s t e m  

N e t w o r k  

f1  

f2  

f3  

f4  

R e a liz a t io n  

S t a t e m e n t s  

S u b je c t ^ F in ite  
T h e m e /S u b je c t 
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Fig u re  3 : K P M L  a rc h ite c tu re  

 

 

 

 

 
Fig u re  4 : 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  

 

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  a p p lie 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  

 

 

” s tr in g s ”  
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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  
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 .5   

3. T h e  m e th o d o lo g y  o f  m u ltilin g u a l g e n e r a tio n  a n d  m u lt ilin g u a l 
r e s o u r c e  d e v e lo p m e n t  a d o p t e d  in  A G I L E  

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  3 .1 ) . W e  th e n  in tr o d u c e  th e  a c tu a l 
K P M L  s y s te m  a s  a n  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  
3 .2 ) . 

3.1  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 liy   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  fo r c e d  to  b e     id e n tic a l.6  
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 fu n c tio n al 
p ar ad 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 ) . 

                                                
5 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 ) . 

  
6   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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• All la n g u a g e s  c a n  b e  d e s c r ib e d  b a s e d  o n  th e  id e a tio n a l, in te r p e r s o n a l a n d  te x tu a l 
me ta fu n c tio n s . 

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  r e s o u r c e  s h a r in g . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig u re  5 : 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  tr y  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  a r e   
in fle c tin g  la n g u a g e s  a n d  e x h ib it a  r a th e r  fr e e  w o r d  o r d e r  ( s e e  S e c tio n s  4  a n d  5 ) .  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  e t a l., 1 9 9 1 b ; B a te m a n , 1 9 9 5 ; T e ic h , 1 9 9 5 ) . M o r e  g e n e r a lly , 
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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   tr a n s fe r  c o m p a r is o n  in  th e  lite r a tu r e  ( H a llid a y  e t a l., 1 9 6 4 ) . 

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 , 
m u c h  g r e a te r  c o m m o n a lity   b e tw e e n  la n g u a g e s  c a n  b e  d e te c te d   a n d  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   d iffe r e n t la n g u a g e s ,  th u s  p o te n tia lly  r e d u c in g  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 . 

I n  th e  n e x t s e c tio n  w e  g iv e  a  b r ie f o v e r v ie w  o f th e  fu n c tio n a litie s  o f K P M L  th a t s u p p o r t 
d e v e lo p in g   m u ltilin g u a l  r e s o u r c e s  o n  th e  b a s is   o f r e s o u r c e  s h a r in g . 

 

3.2  M u lt ilin g u a l r e s o u r c e  d e v e lo p m e n t  in  K P M L  

T h e   K P M L   e n v ir o n m e n t  ( B a te m a n , 1 9 9 7 a )   is   a n  e x te n s io n   o f   th e  fu n c tio n a litie s  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 ) , g o in g  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 , p .2 ) ) : 

• 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 iz 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  
6 ) . 
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Fig u re  6 : 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  

I n  AG IL 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  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 . Als o , s in c e  K P M L  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  ( s e e  S e c tio n  3 .1  a b o v e ) , 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  in   
K P M L  is  c o n s id e r a b ly  fa c ilita te d  a n d   r e s o u r c e  d e v e lo p m e n t e ffo r ts  a r e   r a th e r  s m a ll 
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 .  Als o , K P M L  s u p p o r ts  w o r k in g  in  a  
c o n tr a s tiv e - lin g u is tic  fa s h io n , w h ic h  in  a  m u ltilin g u a l p r o je c t  lik e  AG I L E  m u s t b e  th e  b a s ic  
m e th o d  o f lin g u is tic  w o r k . 

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  h a s  b e e n  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  in  AG I L E , u s in g  th e  E n g lis h  g r a m m a r  ( N I G E L )  c o n ta in e d  in  th e  
K P M L  r e s o u r c e s . T h e  r e s u lts  th a t th is  h a s  y ie ld e d  a r e  d e s c r ib e d  in  th e  fo llo w in g  s e c tio n . 

F o r  a  lis t o f r e fe r e n c e s  to  K P M L , th e  d o c u m e n ta tio n   o f th e  s y s te m  a n d  th e  r e s o u r c e s  a n d  
r e c e n t a d d - o n  fu n c tio n a litie s  s e e  Ap p e n d ix  I . 

 

4. G r a m m a tic a l r e s o u r c e  im p le m e n t a t io n  f o r  S la v o n ic  la n g u a g e s :  
B u lg a r ia n , C z e c h  a n d  R u s s ia n  

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  g r a m m a tic a l  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  im p le m e n te d  in  th e   fir s t p h a s e  o f AG I L E , w h ic h  a llo w  u s  to  g e n e r a te  th e  s e n te n c e s  
in  th e  s a m p le  te x ts  a g r e e d  u p o n  fo r  th e  in itia l d e m o n s tr a to r . T h e   s y s te m  n e tw o r k  a n d  S P L  
s p e c ific a tio n s   a r e  g iv e n   in  th e   Ap p e n d ix , a lo n g   w ith   th e  S P L s  fo r  E n g lis h .7   

                                                
7  W e  u s e  E n g lis h  a s   a  r e fe r e n c e  la n g u a g e  th r o u g h o u t th e  p r o je c t. 
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F ig u r e  7  g iv e s  th e  n o ta tio n a l c o n v e n tio n s  u s e d  in  S F G ; F ig u r e  8  d e s c r ib e s  th e  s y n ta x  o f 
s y s te m s  n e tw o r k  s p e c ific a tio n s  in  K P M L . 

 

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    b o x  d ia g r a m s  o r  tr e e s  

 
Fig u re  7 : N o ta tio n a l c o n v e n tio n s  in  S y s te m ic  Fu n c tio n a l G ra m m a r 

(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  8 : 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 rk  s p e c ific a tio n s  
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4.1  B u lg a r ia n  

C la u s e s  

I d e a t io n a lly , a ll th e  c la u s e s  o f th e  s a m p le  te x ts  e x p r e s s  m a te r ia l d ir e c te d  a c tio n s , w h ic h  
in v o lv e  a n  Ac to r  a n d  a  G o a l. I t h a s  th u s  b e e n  p o s s ib le  s im p ly  to  r e - u s e  th e  T R AN S I T I V I T Y  
s y s te m  o f th e  E n g lis h  g r a m m a r   

T h e  in t e r p e r s o n a l a s p e c t o f th e  c la u s e  is  e x p r e s s e d  b y  th e  M O O D  s y s te m . T h e  m o o d  o f 
th e  c la u s e s  o c c u r r in g  in  th e  te x ts  fo r  th e   in itia l d e m o n s tr a to r  is  m a in ly   im p e r a tiv e . T h e r e  is  
o n ly  o n e   v e r b  fo r m  th a t r e a liz e s  d e c la r a tiv e  m o o d , w h ic h  is  th e  th ir d  p e r s o n  s in g u la r  
r e fle x iv e  se  p o ja v ja v a  in  s a m p le  s e n te n c e  2 b - 2 - b . B u lg a r ia n  im p e r a tiv e  h a s  tw o  fo r m s : a  
n o n - p o lite  fo r m  ( s e c o n d  p e r s o n  s in g u la r )  a n d  a  p o lite  fo r m  ( s e c o n d  p e r s o n  p lu r a l) . T h e  
o p tio n s  fo r  m o o d  in  B u lg a r ia n  a r e  th u s  d iffe r e n t fr o m  E n g lis h : w h ile  im p e r a tiv e  is  in v a r ia n t 
a n d  r e a liz e d  b y  a  n o n - fin ite  v e r b  fo r m  in  E n g lis h , in  B u lg a r ia n  it is  r e a liz e d  b y  tw o  o p tio n s  
a n d  fin ite  v e r b  fo r m s . L ik e  in  E n g lis h , th e  s u b je c t in  im p e r a tiv e s  is  n o t e x p r e s s e d  –  h o w e v e r , 
s in c e  th e  v e r b  fo r m  r e a liz in g  th e  im p e r a tiv e  is  a  fin ite  fo r m , p e r s o n  a n d  n u m b e r  a r e  r e fle c te d  
o n  th e  v e r b .  

I n  in s tr u c tio n a l te x ts  s u c h  a s  th e  o n e s  w e  d e a l w ith  in  AG I L E , th e  o n ly  o p tio n  u s e d  in  
B u lg a r ia n  fo r  e x p r e s s in g  a n  im p e r a tiv e  is  th e  p o lite  fo r m .  T h e r e fo r e , w e  h a v e  s im p ly  u s e d  
th e  E n g lis h  M O O D  s y s te m  a s  it is , u s in g  th e  im p e r a tiv e  fe a tu r e . T h e  tw o  im p e r a tiv e  fo r m s  
o f th e  v e r b  a r e  a c c o u n te d  fo r   a s  le x ic a l e n tr ie s . I n  th e  fu tu r e , w o r d  fo r m s  a r e  g o in g  to  b e  
g e n e r a te d  b y  a n  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.  

T R AN S I T I V I T Y  a n d  M O O D  th u s  d e fin e  th e  b a s ic  c la u s e  s tr u c tu r e  o f th e  c la u s e s  
o c c u r r in g  in  th e  s a m p le  te x ts . T h e  s e m a n tic  in p u t e x p r e s s io n s  fr o m  w h ic h  th e s e  a r e  
g e n e r a te d  a lw a y s  h a v e  th e  fo llo w in g  in fo r m a tio n : 

 

 

 

S P L  e x a m p le  1  ( fr a g m e n t )  

 
(EXAMPLE 
    :NAME   DB-TEXT1-3 
    :TARGETFORM   "Zadaite ... tochka ..." 
    :LOGICALFORM    
    (E / DIRECTED-ACTION  
         :LEX ZADAVAM  
         :SPEECHACT IMPERATIVE  
         :ACTEE (D / OBJECT  

       :LEX TOCHKA)))  

w h e r e  th e  a c to r  o f th e  a c tio n  is  n o t s p e c ifie d  b e c a u s e  w e  g e n e r a te  im p e r a tiv e s . 

Ap a r t fr o m  s im p le x  c la u s e s , a ls o  c o m p le x  c la u s e s  o c c u r  in  th e  s a m p le  te x ts . T h e  c o m p le x  
c la u s e s  in  th e  s a m p le  te x ts  a r e  m a in ly  h y p o ta c tic , w h e r e  th e  s u b o r d in a tin g  c la u s e  e x p r e s s e s  a  
P u r p o s e  Ad ju n c t o r  a  M a n n e r   Ad ju n c t. A P u r p o s e  Ad ju n c t is  e x p r e s s e d  in  B u lg a r ia n  b y  
m e a n s  o f a  s u b o r d in a te  fin ite  c la u s e  ( th e r e  is  a  S u b je c t a n d  th e  F in ite  a g r e e s  w ith  th e  S u b je c t 
in  g e n d e r  a n d  n u m b e r ) , th e  S u b o r d in a to r  is  " z a  d a "  ( " in  o r d e r  to " ) , a s  in  s e n te n c e  2 - 3  o f 
s a m p le  te x t 2 a .   

T h e  e x p r e s s io n  o f th e  M a n n e r  Ad ju n c t in  s a m p le  s e n te n c e  1 - 1  in  th e  B u lg a r ia n  s a m p le  
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te x t 1  s lig h tly  d iffe r s  fr o m  th e  o n e  in  th e  e q u iv a le n t E n g lis h  te x t in  th a t in  B u lg a r ia n  th e  v e r b  
in  th e  s u b o r d in a te  c la u s e  is  a g a in  fin ite , w h e r e a s  in  E n g lis h  it is  n o n fin ite . H e r e , th e  
S u b o r d in a to r  is  " ka to " .    

T o  a c c o u n t fo r  th e s e  d iffe r e n c e s , th e  E n g lis h  S u b o r d in a to r s  h a v e  b e e n  r e p la c e d  b y  th e  
B u lg a r ia n  e q u iv a le n ts  in  th e  r e a liz a tio n  s ta te m e n ts  o f th e  a p p r o p r ia te  s y s te m  a n d  th e  
s u b o r d in a te  c la u s e  is  p r e s e le c te d  to  b e  fin ite  in s te a d  o f n o n fin ite . S e e  a  s a m p le  g e n e r a te d  
s tr u c tu r e  e x e m p lify in g  a  M a n n e r  c la u s e  b e lo w . 

O u t p u t  s t r u c t u r e  e x a m p le  1  

 

  

 

 

 

N o m in a l g r o u p s  

T h e  fu n c tio n a l s tr u c tu r e  o f n o m in a l g r o u p s  in  B u lg a r ia n  is  v e r y  s im ila r  to  o n e  o f E n g lis h  
( c f. H a llid a y , 1 9 8 5 ) : 

 

D e ic tic  N u m e r a tiv e  E p ith e t1  E p ith e t2  C la s s ifie r  T h in g  Q u a lifie r  

 

T h e  m a in  d iffe r e n c e  c o n s is ts  in  th e  la c k  o f a g r e e m e n t  in  g e n d e r  a n d  n u m b e r  b e tw e e n  
a d je c tiv e s  a n d  o r d in a l N u m e r a tiv e s  a n d  th e  n o u n  in  E n g lis h  a n d  th e  o b lig a to r y  a g r e e m e n t 
b e tw e e n  th o s e  e le m e n ts  in  B u lg a r ia n . An o th e r  m a jo r  fe a tu r e  o f th e  B u lg a r ia n  n o m in a l g r o u p  
is  th a t d e t e r m in a t io n  is  e x p r e s s e d  b y  m e a n s  o f a  s u ffix  a tta c h e d  to  th e  n o u n , if th e  n o u n  is  
th e  o n ly  c o n s titu e n t o f th e  n o m in a l g r o u p , a n d  to  th e  le ft- m o s t c o n s titu e n t o f th e  n o m in a l 
g r o u p  p r e c e d in g  th e  n o u n , if th e  n o u n  is  m o d ifie d . I n  th e  s a m p le  te x ts  w e  h a v e  n o m in a l 
g r o u p s  w ith  a n d  w ith o u t M o d ifie r s . I n  th e  o n e s  w ith  M o d ifie r s , th e r e  a r e  a d je c tiv e s  
e x p r e s s in g  Q u a litie s  a n d  o r d in a ls  e x p r e s s in g  N u m e r a tiv e s , w h ic h  h a v e  to  b e  s u ffix e d , if th e  
n o m in a l g r o u p  is  d e fin ite . Als o , th e r e  a r e  d iffe r e n t fo r m s  o f th e  d e fin ite n e s s  s u ffix  a c c o r d in g  
to  g e n d e r  in  s in g u la r  a n d  o n e  s in g le  fo r m  fo r  p lu r a l fo r  a ll th r e e  g e n d e r s . S o , d e fin ite n e s s  is  
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e x p r e s s e d  b y  on e  m o r p h e m e  w h ic h  is  a tta c h e d  a t th e  le ft m o s t c o n s titu e n t o f th e  n o m in a l 
g r o u p  a n d  h o ld s  o v e r  th e  w h o le  g r o u p . F o r  s o m e  e x a m p le s  s e e  th e  fo llo w in g : 

p a r v a ta  toc h k a  ( th e  fir s t p oin t)  

m u ltilin ia ta  ( th e  m u ltilin e )  

p la v os h toto m e n u  ( th e  fly ou t m e n u )  

 

At th is  s ta g e  w e  h a v e  s im p ly  k e p t th e  E n g lis h  D e ic tic  a s  th e  fir s t c o n s titu e n t o f th e  
n o m in a l g r o u p , b u t it is  p r e v e n te d  fr o m  b e in g  r e a liz e d . T h e  d e fin ite  a n d  in d e fin ite  fo r m s  o f 
n o u n s , a d je c tiv e s  a n d  n u m e r a ls  a r e  a c c o u n te d  fo r  a s  s e p a r a te  le x ic o n  e n tr ie s  ( s e e  b e lo w ) . 
W h e n  a  d e fin ite  fo r m  o f a  n o u n , a d je c tiv e  o r  n u m e r a l is  n e e d e d , th e  c o r r e s p o n d in g  le x ic a l 
ite m  is  u s e d . W ith  th e  in te g r a tio n  o f a n  e x te r n a l m o r p h o lo g ic a l m o d u le  a n d  th e  d e v e lo p m e n t 
o f  a  g r a m m a tic a l s y s te m  fo r  d e ic tic ity  in  th e  n e x t w o r k  p h a s e , th e  is s u e  o f d e te r m in a tio n  
w ill b e  s o lv e d   in  a  m o r e  p r in c ip le d  w a y . 

 

L e x ic a l e n t r ie s  e x a m p le  1   

 
(LEXICAL-ITEM 
    :NAME   MULTILINIA 
    :SPELLING   "multiliniata" 
    :FEATURES   (OUTCLASSIFY-PROPERNOUN NOUN COMMON-NOUN COUNTABLEES)) 
 
(LEXICAL-ITEM 
    :NAME   MULTILINIA-NONDET 
    :SPELLING   "multilinia" 
    :FEATURES   (OUTCLASSIFY-PROPERNOUN NOUN COMMON-NOUN COUNTABLEES)) 

 

I n   B u lg a r ia n  C la s s ifie r s  c a n  a p p e a r  b e fo r e  a n d  a fte r  th e  H e a d  n o u n , th e  T h in g . N o m in a l 
C la s s ifie r s   fo llo w  th e  T h in g  ( a s  in  k om a n d a ta  P L I N E  - -  P L I N E  c o m m a n d ) , s o  w e  h a d  to  
c h a n g e  th e  E n g lis h  d e fa u lt o r d e r  o f C la s s ifie r  ^  T h in g  a n d  s p e c ify  th is  r e a liz a tio n  e x p lic itly  in  
th e  P R I M AR Y - C L AS S I F I C AT I O N  s y s te m  ( s e e  e x a m p le  s y s te m  1  b e lo w ) .   

S y s t e m  e x a m p le  1  

 
(SYSTEM 

:NAME   PRIMARY-CLASSIFICATION 
:INPUTS   NOMINAL 
:OUTPUTS   ((0.5 PRIMARY-CLASSIFICATION 

  (INSERT CLASSIFIER1) 
  (CLASSIFY CLASSIFIER1 NOUN) 
  (ORDER THING CLASSIFIER1) 
  (INFLECTIFY CLASSIFIER1 NOUN-STEM)) 

(0.5 PRIMARY-NONCLASSIFICATION)) 
:CHOOSER   PRIMARY-CLASSIFICATION-CHOOSER 
:REGION   CLASSIFICATION 
:METAFUNCTION   IDEATIONAL) 

 

C la s s ifie r s  w h ic h  a r e  e x p r e s s e d  b y  a d je c tiv e s  h a v e  to  p r e c e d e  th e  n o u n  in  B u lg a r ia n , 
h o w e v e r , ju s t lik e  E p ith e ts  d o . F o r  th e  tim e  b e in g , w e  h a v e  n o t im p le m e n te d  th is  o p tio n , b u t 
s im p ly  u s e d  p r o p e r ty - a s c r ip tio n  to  a c c o u n t fo r  C la s s ifie r s  o r d e r e d  b e fo r e  th e  T h in g , a s  e .g ., 
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in   plv a s h to to  m e n u  o r  fu n k ts io n a lija  r e d , w h ic h  m a k e s  plv a s h to to  a n d  fu n k ts io n a lija   
E p ith e ts  ( s h o w n  a s  ‘Q u a lity ’ in  th e  o u tp u t s tr u c tu r e  e x a m p le  2  b e lo w )  r a th e r  th a n  
C la s s ifie r s .  

Ou tp u t  s t r u c t u r e  e x a m p le  2   

 

 

  

 

W e  a r e  a w a r e  th a t th is  tr e a tm e n t is  n o t d e s c r ip tio n a lly  a d e q u a te ; a g a in , in  th e  n e x t p h a s e  
o f w o r k  a  m o r e  p r in c ip le d  a c c o u n t w ill b e  d e v e lo p e d . 

 

 

 

P r e p o s it io n a l p h r a s e s  

T h e r e  a r e  o n ly  a  fe w  ty p e s  o f p r e p o s itio n a l p h r a s e s  w e  h a d  to  d e a l fo r  th e  in itia l 
d e m o n s tr a to r . M o s t o f th e  p r e p o s itio n a l p h r a s e s  o c c u r r in g  in  th e  s a m p le  te x ts  fu n c tio n  a s  
S p a c e - L o c a tiv e  Ad ju n c ts . T h e  fo llo w in g  e x a m p le s  o c c u r  in  th e  s a m p le  te x ts : 

( 1 )  S o u r c e  +  O b je c t, e .g ., ot pla v a s h to to  m e n u  M u ltilin e  (fr o m  th e  M u ltilin e  fly o u t)  

( 2 )  S p a t ia l- lo c a t in g  +  On e -o r - t w o - d - lo c a t io n , e .g ., n a  fu n k ts io n a ln ija  r e d  D r a w  (o n  th e  
D r a w  to o lb a r )  

( 3 )  S p a t ia l- lo c a t in g  +  Z e r o - d - lo c a t io n , e .g ., v  k o m a n d n ija  r e d  (a t th e  pr o m pt)   

 

T h e  c o r r e s p o n d in g  S P L s  a r e  g iv e n  b e lo w . 

 

S P L  e x a m p le s  2  ( fr a g m e n t s )  

( 1 )  
:SOURCE (C1 / OBJECT  
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           :PROPERTY-ASCRIPTION (Q1 / QUALITY  
    :LEX PLAVASHTO) 

           :LEX MENU  
           :IDENTIFIABILITY-Q IDENTIFIABLE 
           :CLASS-(C2 / SOFTWARE-COMMAND  

        :NAME MULTILINE))) 
 

( 2 )  
:SPATIAL-LOCATING (C3 / ONE-OR-TWO-D-LOCATION 
                              :LEX RED 

:PROPERTY-ASCRIPTION  
(Q / QUALITY 

                                :LEX FUNKSTIONALEN)  
                                                                                        :IDENTIFIABILITY-Q IDENTIFIABLE  
               :CLASS-ASCRIPTION  
                          (C2 / SOFTWARE-COMMAND  

 :NAME DRAW))) 

 

( 3 )  
:SPATIAL-LOCATING (P / ZERO-D-LOCATION  

    :LEX RED  
             :PROPERTY-ASCRIPTION (Q / QUALITY  

  :LEX KOMANDEN) 
:IDENTIFIABILITY-Q IDENTIFIABLE)) 

 

T h e  o n ly  o th e r  ty p e  o f p r e p o s itio n a l p h r a s e  o c c u r r in g  in  th e  s a m p le  te x ts  c a n  b e  m o d e le d  
s e m a n tic a lly  b y  m a k in g  u s e  o f th e  p a r t - o f r e la tio n . I n  th e  E n g lis h  g r a m m a r , th is  g e n e r a te s  
c o n s tr u c tio n s  lik e  th e  s ty le  o f  th e  m u ltilin e , w h e r e  o f th e  m u ltilin e  fu n c tio n s  a s  a  Q u a lifie r . 
T h e  B u lg a r ia n  e q u iv a le n t o f s u c h  c o n s tr u c tio n s  is  a ls o  a n  a n a ly tic  c o n s tr u c tio n  w ith  th e  
p r e p o s itio n  n a  a s  in  s tila  n a  m u ltilin ia ta . O th e r  e x a m p le s  a r e  m a s ta b a  n a  m u ltilin ia ta  ( th e  
s c a le  o f th e  m u ltilin e ) , s p is a k a  n a  v id o v e te  lin ii ( th e  lis t o f lin e  ty p e s ) , im e to  n a  s tila  ( th e  
n a m e  o f th e  s ty le ) , te k s to v ija  p r o z o r e c  n a  A u to C A D  ( A u to C a d  T e x t W in d o w ) . T h e  e x a m p le  
b e lo w  s h o w s  a n  S P L  fo r  Z a tv o r e te  te k s to v ija  p r o z o r e ts  n a  A u to C a d  ( C lo s e  th e  A u to C a d  te x t 
w in d o w ) . 

 

  S P L  e x a m p le  3   

 
(C / DIRECTED-ACTION  

:LEX ZATVARJAM 
:ACTEE (SC2 / OBJECT 

:LEX PROZORETS 
:PROPERTY-ASCRIPTION  
(Q / QUALITY 

:LEX TEKSTOV-NONFULLDET) 
:IDENTIFIABILITY-Q IDENTIFIABLE  
:PART-OF (O / OBJECT  

         :NAME AUTOCAD))) 

 

T h e  s tr u c tu r e  g e n e r a te d  fr o m  th is  S P L  is  s h o w n  in  th e  g r a p h  b e lo w . 

   O u t p u t  s t r u c t u r e  e x a m p le  3   
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4 .2  C z e c h  

C la u s e s  

L ik e  in  R u s s ia n  a n d  B u lg a r ia n , id e a t io n a lly  a ll th e  c la u s e s  o c c u r r in g  in  th e  in itia l 
d e m o n s tr a to r  te x ts  e x p r e s s  d ir e c te d  m a te r ia l a c tio n s . S e e  a  s a m p le  S P L  fo r  s u c h  a  c la u s e  in  
S P L  e x a m p le  1  fo r  th e  c la u s e  Za d e jte  k o n c o v ý  b o d  c á r y  ( E n te r  th e  e n d  p o in t o f th e  lin e ) . 

S P L  e x a m p le  1  

 
(EXAMPLE 

:NAME   D0-TEXT1-Cz-3-imp 
:SET-NAME   DB-TEXT1 
:TARGETFORM   " Zadejte koncový bod cáry." 
:LOGICALFORM    
(E / DIRECTED-ACTION  

:LEX ZADAT  
:SPEECHACT IMPERATIVE  
:ACTEE (D / OBJECT  

:LEX BOD  
:ORDINATION-Q ORDINATIVE  
:ORDINATION-ID 
(O1 / THING  

:ORDINAL-TYPE-Q LAST  
:ORDINATIVE-DETERMINATION-Q NOTSPECIFIED) 

:ORDINATIVE-SELECTION-Q NONSELECTION  
:IDENTIFIABILITY-Q IDENTIFIABLE  
:PART-OF (P / OBJECT  

:LEX CÁRA  
:IDENTIFIABILITY-Q IDENTIFIABLE))))) 

 

T h e  in t e r p e r s o n a l a s p e c t o f th e  c la u s e  is  e x p r e s s e d  b y  m o o d . I n  C z e c h , in s tr u c tio n s  in  
u s e r  m a n u a ls  c a n  b e  e x p r e s s e d  b y  u s in g  e ith e r  th e  d e c la r a tiv e  o r  th e  im p e r a tiv e  m o o d . W e  
h a v e  e x p e r im e n te d  w ith  b o th  m o o d s . S P L  e x a m p le  1  a b o v e  s h o w s  a n  S P L  y ie ld in g  a  
s e n te n c e  in  th e  im p e r a tiv e  m o o d , w h ic h  is  g r a m m a tic a lly  r e a liz e d  w ith  th e  F in ite  v e r b  in  
s e c o n d  p e r s o n  p lu r a l, w h ile  S P L  e x a m p le  2  b e lo w  s h o w s  a n  S P L  y ie ld in g  a  s e n te n c e  in  
d e c la r a tiv e  m o o d . 
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SP L  e x a m p le  2  

 
(EXAMPLE 

:NAME   D0-TEXT1-Cz-3-decl 
:SET-NAME   DB-TEXT1 
:TARGETFORM   " Zadáme koncový bod cáry." 
:LOGICALFORM    
(E / DIRECTED-ACTION  

:LEX ZADAT  
:PROPOSAL-Q proposal 
:PERCEPTIVE-REACTIVE-PHENOMENON-Q PHENOMENON 
:ACTOR (SP / PERSON 

   :NUMBER PLURAL) 
:ACTEE (D / OBJECT  

:LEX BOD  
:ORDINATION-Q ORDINATIVE  
:ORDINATION-ID 
(O1 / THING  

:ORDINAL-TYPE-Q LAST  
:ORDINATIVE-DETERMINATION-Q NOTSPECIFIED) 

:ORDINATIVE-SELECTION-Q NONSELECTION  
:IDENTIFIABILITY-Q IDENTIFIABLE  
:PART-OF (P / OBJECT  

:LEX CÁRA  
:IDENTIFIABILITY-Q IDENTIFIABLE))))) 

 

C z e c h  v e r b s  h a v e  a  q u ite  r ic h  m o r p h o lo g y . T h e r e  a r e  d iffe r e n t fin ite  fo r m s  o f v e r b s  n o t 
o n ly  fo r  th e  s in g u la r  a n d  p lu r a l n u m b e r  in  th ir d  p e r s o n  a s  in  E n g lis h , b u t a ls o  fo r  th e  fir s t, 
a n d  s e c o n d  p e r s o n  o f e a c h  n u m b e r . M o r e o v e r , C z e c h , lik e  B u lg a r ia n  a n d  R u s s ia n , 
d is tin g u is h e s  b e tw e e n  ” fo r m a l”  ( p o lite )  a n d  ” in fo r m a l”  ( n o n - p o lite )  in  th e  s e c o n d  p e r s o n . 
T h e  fo r m e r  is  r e a liz e d  b y  s e c o n d  p e r s o n  p lu r a l, th e  la tte r  b y  s e c o n d  p e r s o n  s in g u la r . 
G e n e r a lly , th is  a p p lie s  to  d e c la r a tiv e  a s  w e ll a s  im p e r a tiv e  m o o d . H o w e v e r , th e  s e n te n c e s  in  
o u r  c o r p u s  u s e  o n ly  th e  s e c o n d  p e r s o n  p lu r a l fo r m . T h e  S P L  d is p la y e d  in  S P L  e x a m p le  2   
p r o d u c e s  th e  s e n te n c e  My  z a d á m e  k o n c o v ý  b o d  c á r y  r a th e r  th a n  th e  d e s ir e d  Z a d á m e  
k o n c o v ý  b o d  c á r y , in  w h ic h  th e  S u b je c t p r o n o u n  m y  (w e )  is  n o t r e a liz e d  in  th e  s u r fa c e  fo r m  
o f th e  s e n te n c e . C z e c h  is  a  p r o - d r o p  la n g u a g e , s o  th e  S u b je c t is  d r o p p e d  w h e n  th e  e n tity  
r e fe r r e d  to  is  e a s ily  r e c o v e r a b le  fr o m  th e  c o n te x t. T h e  fin ite  v e r b  fo r m  c a r r ie s  s u ffic ie n t 
in fo r m a tio n  to  d is tin g u is h  b e tw e e n  th e  d iffe r e n t g r a m m a tic a l p e r s o n s  a n d  n u m b e r . 

I n  o r d e r  to  a c h ie v e  a  s a tis fa c to r y  h a n d lin g  o f S u b je c t- d r o p p in g  in  C z e c h , w e  n e e d  to  
d e v e lo p  a  s tr a te g y  to  d e te r m in e  w h e th e r  a  fu ll n o m in a l fo r m  o f a  r e fe r r in g  e x p r e s s io n  s h o u ld  
b e  u s e d  o r  w h e th e r  p r o n o m in a l fo r m  is  o r  w h e th e r  th e  S u b je c t c a n  b e  le ft o u t. T h is   is  p a r t 
o f te x t p la n n in g . I n  th e  ta c tic a l g e n e r a tio n  r e s o u r c e s , s y s te m s  fo r  S u b je c t- d r o p p in g  h a v e  to  
b e  s p e c ifie d . W e  w ill a d d r e s s  th e s e  is s u e s  in  th e  n e x t s ta g 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 . F o r  th e  tim e  b e in g , w e  a c h ie v e  S u b je c t- d r o p p in g  b y  d e fin in g  th e  le x ic a l 
r e a liz a tio n  o f th e  p r o n o u n  m y   ( w e )  a s  a n  e m p ty  s tr in g . 

T h e  c h o ic e  b e tw e e n  th e  d e c la r a tiv e  v e r s u s  im p e r a tiv e  m o o d  a p p e a r s  to  b e  a  m a tte r  o f 
s ty le  in  C z e c h . U s u a lly , a  c o m p a n y  p r o d u c in g  m a n u a ls  fo r  th e ir  o w n  s o ftw a r e  o r  tr a n s la tin g  
m a n u a ls  fo r  lo c a lis e d  s o ftw a r e  a d h e r e s  to  a  p a r tic u la r  s ty le . S o , o n e  c a n  e n c o u n te r  m a n u a ls  
w h e r e  d e c la r a tiv e  m o o d  is  u s e d  b y  r u le , o r  m a n u a ls  w h e r e  th e  im p e r a tiv e  m o o d  is  u s e d . I n  
g e n e r a l, th e  d e c la r a tiv e  m o o d  is  c o n s id e r e d  m o r e  p o lite , it h a s  m o r e  a  fe e lin g  o f a  
s u g g e s tio n , w h ile  th e  im p e r a tiv e  m o o d  is  c o m m a n d in g .  
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Alth o u g h  o u r  lin g u is tic  ju d g e m e n t is  th a t th e  d e c la r a tiv e  m o o d  is  m o r e  p o lite , w h ile  th e  
im p e r a tiv e  m o o d  is  p e r c e iv e d  a s  c o m m a n d in g  th e  u s e r , it is  th e  la tte r  th a t is  u s e d  in  th e  
in s tr u c tio n s  in  o u r  c o r p u s  ta k e n  fr o m  th e  tr a n s la tio n  o f th e  Au to C a d   m a n u a l, s o  w e  h a v e  
d e c id e d  to  c h o o s e  th e  im p e r a tiv e  m o o d  fo r  th e  p u r p o s e  o f th e  in itia l d e m o n s tr a to r . I t is  
p o s s ib le  to  in c lu d e  s ty le  v a r ia tio n  in  th e  la te r  s ta g e s  o f th e  p r o je c t. 

I n  C z e c h , a s  w e ll a s  in  B u lg a r ia n , E n g lis h  a n d  R u s s ia n , th e  S u b je c t o f a  s e n te n c e  in  th e  
im p e r a tiv e  m o o d  is  im p lic it in  th e  u n m a r k e d  c a s e , a n d  th e r e fo r e  n o  c h a n g e s  w e r e  r e q u ir e d  in  
th is  r e s p e c t. 

O f c o u r s e , n o t a ll th e  s e n te n c e s  in  th e  c o r p u s  n o r  in  th e  in itia l d e m o n s tr a to r  te x ts  a r e  
in s tr u c tio n s  fo r  th e  u s e r  to  p e r fo r m  a n  a c tio n . T h e  in itia l d e m o n s tr a to r  te x ts  c o n ta in  o n e  
s e n te n c e  in  th e  in d ic a tiv e  m o o d  w h ic h  e x p r e s s e s  th e  s id e - e ffe c t o f a n  a c tio n , n a m e ly  Ob je v í 
s e  d ia lo g o v é  o k n o  A u to C a d  T e x t W in d o w . T h e  S P L  is  s h o w n  in  S P L  e x a m p le  3  b e lo w . 

SP L  e x a m p le  3  

 
(EXAMPLE  
 :name DC-Text2b-2-b 
 :targetform "Objeví se dialogové okno AutoCad Tex Window".  
 :logicalform 
  (C / NONDIRECTED-ACTION  
   :LEX OBJEVI-SE  
   :ACTOR (C1 / OBJECT  
     :LEX dialogove-okno 
     :CLASS-ASCRIPTION 
     (C3 / ONE-OR-TWO-D-LOCATION  

:NAME AutoCAD-Text-Window))) 

I n  o u r  im p le m e n ta tio n  a ll w o r d  fo r m s  a r e  s p e c ifie d  d ir e c tly  a s  le x ic a l e n tr ie s , b e c a u s e  th e  
e x te r n a l m o r p h o lo g ic a l m o d u le  is  n o t in te g r a te d  y e t.  

Ap a r t fr o m  s im p le x  c la u s e s , th e  te x ts  o f th e  in itia l d e m o n s tr a to r  a ls o  in c lu d e  
p a r a ta c tic a lly  a n d  h y p o ta c tic a lly  lin k e d  c la u s e s , n a m e ly  c o o r d in a te d  c la u s e s  a n d  s e n te n c e s  in  
w h ic h  a  M a n n e r  o r  P u r p o s e  Ad ju n c t is  e x p r e s s e d  a s  a  s u b o r d in a te  c la u s e . An o th e r  w a y  to  
e x p r e s s  a  m a n n e r  r e la tio n  is  to  u s e  th e  d o m a in  o f th e  r e la tio n  a s  a  k in d  o f h e a d in g  e n d e d  b y  a  
s e m ic o lo n  a n d  to  e x p r e s s  th e  M a n n e r  Ad ju n c t b y  a  s e p a r a te  c la u s e . H y p o ta c tic a lly  r e la te d  
c la u s e s  o f th e  th is  k in d  h a v e  n o t b e e n  a c c o u n te d  fo r  y e t. 

As  fo r  P u r p o s e  Ad ju n c ts , th e r e  is  a n  a lte r n a tiv e  w a y  o f e x p r e s s in g  th e m , n a m e ly  a s  
p r e p o s itio n a l p h r a s e s  w ith  th e  p r e p o s itio n  p r o  (fo r )  a n d  th e  a r g u m e n t o f th e  p r e p o s itio n , 
r e a liz e d  a s  a  n o m in a l g r o u p , a s  a  n o m in a liz a tio n . Als o  M a n n e r  Ad ju n c ts  c a n  b e  e x p r e s s e d  in  
a n  a lte r n a tiv e  w a y  u s in g  a  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 . 8  S P L  e x a m p le  4  b e lo w  
s h o w s  th e  S P L  fo r  a  s e n te n c e  in  w h ic h  a  p u r p o s e  r e la tio n  is  e x p r e s s e d  b y  a  p r e p o s itio n a l 
p h r a s e , a n d  S P L  e x a m p le  5  s h o w s  a n  S P L  fo r  a  s e n te n c e  in v o lv in g  a  m a n n e r  r e la tio n  
e x p r e s s e d  b y  a  n o m in a l g r o u p . 

SP L  e x a m p le  4  

 
(EXAMPLE 
 :NAME DC-TEXT1-4 

                                                
8  O u r  lin g u is tic  ju d g e m e n t is  th a t th e s e  fo r m s  o f e x p r e s s io n  a r e  p e n e tr a tio n s  o f th e  E n g lis h  o r ig in a l in to  

th e  C z e c h  tr a n s la tio n s , a n d  th e y  a r e  n o t r e a lly  a p p r o p r ia te  C z e c h  fo r m s . H o w e v e r , th e y  a r e  th e  fo r m s  th a t 
a r e  o fte n  u s e d  in  u s e r  m a n u a ls , a n d  a r e  a ls o  u s e d  in  o u r  Au to C a d  c o r p u s . 
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 :TARGETFORM   "Stisknete Enter pro uzavreni krivky." 
 :LOGICALFORM    
  (R / RST-PURPOSE  
   :DOMAIN 
   (P / DIRECTED-ACTION  
    :LEX Stisknout-Imp 
    :SPEECHACT IMPERATIVE  
    :ACTEE (D / OBJECT :NAME Enter)) 
   :RANGE 
   (E / PURPOSE 
    :LEX Uzavreni  
    :RANGE (P2 / ABSTRACTION 

  :PART-OF (O1 / OBJECT 
     :LEX Krivka-Gen))))) 

SP L  e x a m p le  5  

 
(EXAMPLE 
 :NAME DC-TEXT1-1 
 :TARGETFORM   "Spustte prikaz PLINE vybranim prikazu Polyline" 
 :LOGICALFORM    
 (REL / (RST-MEANS MANNER) 
  :DOMAIN 
   (S / DIRECTED-ACTION  
   :LEX Spustit-Imp  
   :SPEECHACT IMPERATIVE  
   :ACTEE (C1 / OBJECT  
      :LEX Prikaz 
      :CLASS-ASCRIPTION 
       (CL1 / OBJECT  :NAME Krivka-Name1)))) 
  :RANGE 
   (C / (DIRECTED-ACTION ABSTRACTION) 
   :LEX Vybrani-Instr 
   :ACTEE (P / OBJECT  

:LEX Prikaz 
:CLASS-ASCRIPTION (CL2 / OBJECT 

  :NAME Krivka-Name2))))) 

N o m in a l g r o u p s  

T h e  fu n c tio n a l s tr u c tu r e  o f n o m in a l g r o u p s  e n c o u n te r e d  in  th e  C z e c h  in itia l d e m o n s tr a to r  
te x ts  is  q u ite  s im ila r  to  th e  E n g lis h  o n e . E n g lis h  d o e s  n o t d is p la y  a g r e e m e n t, h o w e v e r , w h ile  
in  C z e c h  th e r e  h a s  to  b e  a g r e e m e n t   in  c a s e , g e n d e r  a n d  n u m b e r  b e tw e e n  a d je c tiv e s  o r  
o r d in a l n u m e r a tiv e s  a n d  th e  h e a d  n o u n .  

An o th e r  d iffe r e n c e  to  E n g lis h  is  th a t C z e c h  d o e s  n o t a llo w  p r e m o d ific a tio n  o f a  n o u n  b y  
a n o th e r  n o u n  in  th e  fu n c tio n  o f C la s s ifie r  ( a s  e .g ., in  pr ík a z  P L I N E  (P L I N E  c o m m a n d ) ) . 
N o m in a l m o d ifie r s  a lw a y s  fo llo w  th e ir  h e a d s . Ad je c tiv e s , o n  th e  o th e r  h a n d , c a n  b o th  
p r e c e d e  o r  fo llo w  th e  h e a d . H o w e v e r , th e  la tte r  is  a  m a r k e r  o r d e r , a n d  a s  s u c h  o n ly  o c c u r s  in  
s p e c ia l c o n te x ts  o r  is  c o n s id e r e d  a r c h a ic . T h e  o n ly  o r d e r in g  im p le m e n te d  is  th e r e fo r e  th e  
u n m a r k e d  o r d e r  ( s e e  a ls o  b e lo w ) . 

A Q u a lifie r  in   g e n itiv e  c a s e  is  u s e d  in  C z e c h   to  e x p r e s s  th e  p a r t- o f r e la tio n , a s  in  b o d  
c á r y  (po in t o f th e  po ly lin e ) . An  S P L  fr a g m e n t y ie ld in g  s u c h  a  n o m in a l g r o u p  is  s h o w n  
b e lo w : 

 

SP L  e x a m p le  6  ( fr a g m e n t )  
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(c1 / object 
:lex bod 

  :PROPERTY-ASCRIPTION 
(Q3 / QUALITY :LEX koncovy ) 

  :PART-OF 
  (C2 / OBJECT :LEX cary)) 
 

 

I n  th e  te x ts  o f th e  in itia l d e m o n s tr a to r , o n e  e n c o u n te r s  a  w o r d  o r d e r  p h e n o m e n o n  th a t is  
q u ite  ty p ic a l o f  th e  d o m a in  o f s o ftw a r e  d e s c r ip tio n s  c o n c e r n in g  th e  u s e  o f th e  n a m e s  o f 
c o m m a n d s , d ia lo g  b o x e s  o r  o th e r  p a r ts  o f th e  u s e r  in te r fa c e . L ik e  in  E n g lis h , C z e c h  a ls o  
u s e s  a  c o m m o n  n o u n  to g e th e r  w ith  a  n a m e  to  r e fe r  to  s u c h  o b je c ts . W e  c o n s id e r e d  th e  
c o m m o n  n o u n  a s  a  c la s s  a s c r ip tio n , a n d  w e  h a v e  s p e c ifie d  th a t c la s s  a s c r ip tio n  p r e c e d e s  th e  
th in g  in  th e  s u r fa c e  w o r d  o r d e r  in  th e  c o r r e s p o n d in g  r e a lis a tio n  s ta te m e n t ( s e e  S y s te m  
E x a m p le  1  b e lo w )  

Sy s t e m  e x a m p le  1   

 
(SYSTEM 

:NAME   PRIMARY-CLASSIFICATION 
:INPUTS   NOMINAL 
:OUTPUTS   ((0.5 PRIMARY-CLASSIFICATION 

  (INSERT CLASSIFIER1) 
  (CLASSIFY CLASSIFIER1 NOUN) 
  (ORDER THING CLASSIFIER1)) 

(0.5 PRIMARY-NONCLASSIFICATION)) 
:CHOOSER   PRIMARY-CLASSIFICATION-CHOOSER 
:REGION   CLASSIFICATION 
:METAFUNCTION   IDEATIONAL) 

 

T h e  fo llo w in g  e x a m p le  s h o w s  th e  S P L  c o r r e s p o n d in g  to  pr ík a z  P L I N E  (P L I N E  
c o m m a n d ) : 

 

SP L  e x a m p le  7  ( fr a g m e n t )  
 (O1 / OBJECT) 

:LEX prikaz 
       :CLASS-ASCRIPTION (C2 / SOFTWARE-COMMAND  

:NAME PLINE) 

 

W h e n  s u c h  a  c o m p le x  n o m in a l g r o u p  g e ts  in fle c te d , it is  o n ly  th e  c o m m o n  n o u n  th a t is  
in fle c te d , n o t th e  n a m e . T h is  r a is e s  th e  q u e s tio n  w h e th e r  th e  n a m e  s h o u ld  n o t b e  c o n s id e r e d  
a  n o m in a l Attr ib u te .. A s y s te m a tic  tr e a tm e n t o f th is  p h e n o m e n o n  w ill b e  d e v e lo p e d  in  th e  
n e x t s ta g e  o f th e  p r o je c t. 

An o th e r  d iffe r e n c e  b e tw e e n  C z e c h  a n d  E n g lis h  is  th a t C z e c h  is  a  la n g u a g e  in  w h ic h  
d e t e r m in a t io n  d o e s  n o t h a v e  to  b e  o v e r tly  m a r k e d . C z e c h  d o e s  n o t h a v e  a  d ir e c t e q u iv a le n t 
to  th e  E n g lis h  in d e fin ite  a n d  d e fin ite  a r tic le , b u t th e r e  a r e  o th e r  m e a n s  to  s ig n a l d e fin ite n e s s  
o r  in d e fin ite n e s s  d e p lo y e d  in  th e  n o m in a l g r o u p  ( e .g ., d e m o n s tr a tiv e  d e te r m in e r s , a n d  c e r ta in  
a d je c tiv e s ) . T h e ir  u s e  is  n o t o b lig a to r y , h o w e v e r , a n d  th e  n o m in a l g r o u p  in  C z e c h  d o e s  n o t 
n e e d  to  h a v e  a  d e te r m in e r . B y  d e fa u lt, a  n o m in a l g r o u p  w ith o u t a  d e te r m in e r  w ith in  th e  
T h e m e  p o s itio n  o f th e  c la u s e   is  c o n s id e r e d  d e fin ite  in  C z e c h . U p  to  th is  p o in t, w e  h a v e  n o t 
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a tte m p te d  to  m a k e  c h a n g e s  in  th e  d e te r m in a tio n  s y s te m s  b e c a u s e  w e  n e e d  to  c a r r y  o u t a  
m o r e  d e ta ile d  in v e s tig a tio n  in  o r d e r  to  m a k e  s y s te m a tic  c h a n g e s . F o r  th e  tim e  b e in g , w e  
h a v e  k e p t th e  E n g lis h  D e ic tic  a s  th e  fir s t c o n s titu e n t o f th e  n o m in a l g r o u p , b u t w h e n  th e  
D e ic tic  is  s u p p o s e d  to  b e  r e a liz e d , th e  c o n s titu e n t in  th e  g e n e r a te d  s e n te n c e  is  e m p ty  in  th e  
c a s e  o f in d e fin ite n e s s , a n d  a  d e m o n s tr a tiv e  D e ic tic  o f th e  a p p r o p r ia te  g e n d e r  is  u s e d  in  th e  
c a s e  o f d e fin ite n e s s . 

Pr e p o s it io n a l p h r a s e s  

T h e  ty p e s  o f p r e p o s itio n a l p h r a s e s  p r e s e n t in  th e  s e n te n c e s  o f th e  in itia l d e m o n s tr a to r  
e x p r e s s  s o u r c e , s p a tia l lo c a tio n ,  o r  p u r p o s e  ( a s  m e n tio n e d  a b o v e ) . S P L  e x a m p le  8  s h o w s  
th e  S P L  fr a g m e n t y ie ld in g  a  p r e p o s itio n a l p h r a s e  fu n c tio n in g  a s  s o u r c e  in  pr ík a z  P o ly lin e  z  
plo v o u c íh o  m e n u  (P o ly lin e  c o m m a n d  fr o m   fly o u t) , a n d  S P L  e x a m p le  9  s h o w s  th e  S P L  
fr a g m e n t fo r  th e  lo c a tiv e  p r e p o s itio n a l  p h r a s e  n a  n á s tr o jo v é m  pa n e lu  (in  th e  to o lb a r ) . 

S PL  e x a m p le  8  ( fr a g m e n t )  

 
 :SOURCE 
  (C1 / OBJECT  
   :PROPERTY-ASCRIPTION (Q1 / QUALITY 

:LEX plovouci-gen) 
   :LEX menu) 
 

S PL  e x a m p le  9  ( fr a g m e n t )  

 
 :SPATIAL-LOCATING 
  (C3 / ONE-OR-TWO-D-LOCATION  
    :PROPERTY-ASCRIPTION (Q1 / QUALITY 

:lex nastrojovy-M2) 
    :LEX Panel-gen) 

4 .3  R u s s ia n  

C la u s e s  

T h e  b a s ic  id e a t io n a l s tr u c tu r e  o f th e  c la u s e  in  R u s s ia n  is  th e  s a m e  a s  in  E n g lis h , 
c o n s is tin g  o f P r o c e s s , P a r tic ip a n ts  a n d  C ir c u m s ta n c e s  (Ad ju n c ts ) . S e m a n tic a lly ,  a ll 
p r o c e s s e s  in  th e  s a m p le  te x ts  fo r  th e  in itia l d e m o n s tr a to r  a r e  d ir e c te d  a c tio n s , in v o lv in g  a n  
Ac to r  a n d  a n  Ac te e  r o le . G r a m m a tic a lly , a ll p r e d ic a te s  th u s  h a v e  a  d ir e c t c o m p le m e n t w h ic h  
is  r e a liz e d  b y  a  n o m in a l g r o u p  th a t c a r r ie s  a c c u s a tiv e  c a s e . B y  d e fa u lt a  d ir e c t c o m p le m e n t is  
o r d e r e d  a fte r  th e  F in ite  v e r b . C ir c u m s ta n tia l e le m e n ts  a r e  s e m a n tic a lly  e ith e r  o f ty p e  s o u r c e  
o r  o f ty p e  s p a tia l- lo c a tin g  a n d  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 e e  b e lo w ) . T h e s e  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 tia ls  m a k e  u p  th e  n u c le a r  a n d  c ir c u m s ta n tia l T R AN S I T I V I T Y  o f 
th e  k in d s  o f c la u s e s  in  th e  s a m p le  te x ts . 

T h e  r a n g e  o f in t e r p e r s o n a l fu n c tio n s  in  th e  s a m p le  te x ts  is  r e s tr ic te d  to  im p e r a tiv e  a n d  
d e c la r a tiv e . M o o d  is  r e a liz e d  p r im a r ily  m o r p h o lo g ic a lly  b y  v e r b  in fle c tio n . T h e  m o s t 
fr e q u e n t c h o ic e  in  th e  s a m p le  te x ts  is  im p e r a tiv e , w h ic h  is  r e a liz e d  w ith o u t a n  e x p lic it 
S u b je c t, ju s t lik e  in  E n g lis h  ( s e e  a n  e x a m p le  b e lo w ) . 

Uk a z h ite  k o n e c h n u ju  to c h k u  po lilin ii. - -  S pe c ify  th e  e n d  po in t o f th e  po ly lin e . 

T h e  fu n c tio n a l s tr u c tu r e  o f th is  c la u s e  is  d is p la y e d  b e lo w .  
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Ou tp u t  s t r u c t u r e  e x a m p le  1  

 

 

S y s te m ic a lly , th e r e  a r e  tw o  p o s s ib le  w a y s  o f e x p r e s s in g  a n  im p e r a tiv e  in  R u s s ia n , a  p o lite  
fo r m  a n d  a  n o n - p o lite  fo r m . T h e  p o lite  o p tio n  is  r e a liz e d  b y  u s in g  th e  s e c o n d  p e r s o n  p lu r a l 
fo r m  o f th e  v e r b , th e  n o n - p o lite  o p tio n  is  r e a liz e d  b y  u s in g  th e  s e c o n d  p e r s o n  s in g u la r  fo r m  
o f th e  v e r b . T h e  d e fa u lt c h o ic e  in  in s tr u c tio n a l te x ts , s u c h  a s  th e  o n e s  w e  a r e  d e a lin g  w ith  in  
AG I L E , is  th e  p o lite  o p tio n . 

F o r  s im p le x  c la u s e s , th e  fu n c tio n a l e le m e n ts  o f M O O D  a n d  T R AN S I T I V I T Y  m a k e  u p  
th e  b a s ic  c la u s e  s tr u c tu r e . Ap a r t fr o m  s im p le x  c la u s e s , th e r e  a r e  a ls o  s o m e  c la u s e  c o m p le x e s  
o c c u r r in g  in  th e  s a m p le  te x ts . T h e y  a r e  o f th r e e  ty p e s : 

( 1 )  L o g ic a l o r  te m p o r a l c o o r d in a tio n  b e tw e e n  tw o  a c tio n s , a s  in : 

Vv e d ite  ” j”  i v y b e r ite  v y r a v n iv a n ie   (E n te r  j a n d  c h o o s e  a  ju s tific a tio n )  

T h is  c a s e  is  a c c o u n te d  fo r  in  th e  E n g lis h  g r a m m a r  a s  p a r a ta c tic  e x te n s io n . T h e  o n ly  
c h a n g e  n e e d e d  fo r   R u s s ia n  c o o r d in a te  c la u s e s  c o n s is ts  in  c h a n g in g  th e  le x e m e s  fo r   th e  
C o o r d in a to r s  ( s e e  a n  e x a m p le  b e lo w ) . 

S y s t e m  e x a m p le  1  
(SYSTEM 

 :NAME   QUALIFYING-COORDINATION-TYPE 
 :INPUTS   QUALIFYING-COORDINATION 
 :OUTPUTS   ((0.5 TEMPORAL-COORDINATION 
                  (LEXIFY COORDINATOR ZATEM) 
                  (CONFLATE ENHANCED INITIATING) 
                  (CONFLATE ENHANCEMENT CONTINUING))  
             (0.5 CAUSAL-COORDINATION 
                  (CONFLATE ENHANCEMENT INITIATING) 
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                  (CONFLATE ENHANCED CONTINUING) 
                  (LEXIFY COORDINATOR TAKIM-OBRAZOM))) 
 :CHOOSER   QUALIFYING-COORDINATION-TYPE-CHOOSER 
 :REGION   CLAUSECOMPLEX 
 :METAFUNCTION   LOGICAL) 

( 2 )  E x p r e s s io n  o f th e  p u r p o s e  o f a n  a c tio n , a s  in : 

V s tr o k e  k o m a n d  v v e d ite  s t, c h to b y  v y b r a tj s tilj. (E n te r  s t a t th e  p r o m p t to  s e le c t a  s ty le .)  

P u r p o s e  Ad ju n c ts  a r e  e x p r e s s e d  b y  in fin itiv a l c la u s e s , w h ic h  fu n c tio n  a s  a n  e la b o r a tio n  o f 
th e  m a in  c la u s e .  T h e  S u b o r d in a to r  c h to b y  m a r k s  th is  r e la tio n . I n  th e  g r a m m a r , th e  
N O N F I N I T E - P U R P O S E - D E P E N D E N T  s y s te m  h a s  b e e n  c h a n g e d  a c c o r d in g ly : 

Sy s t e m  e x a m p le  2  

(GATE 
 :NAME   NONFINITE-PURPOSE-DEPENDENT 
 :INPUTS   (AND PURPOSE-DEPENDENT NONFINITE-ENHANCING) 
 :OUTPUTS   ((1.0 NONFINITE-PURPOSE-DEPENDENT 
                  (LEXIFY SUBORDINATOR CHTOBY) 
                  (INFLECTIFY NONFINITIVE INFINITIVE))) 
 :REGION   DEPENDENCY 
 :METAFUNCTION   LOGICAL) 

( 3 )  E x p r e s s io n  o f th e  m e a n s  u s e d  fo r  a c h ie v in g  a  g o a l, a s  in   

Z a p u s tite  k o m a n d u  M L I N E , v y b r a v  M u ltilin e ... (S ta r t th e  M L I N E  c o m m a n d  b y  c h o o s in g  
M u ltilin e  ...)  

M e a n s  Ad ju n c ts  c a n  b e  e x p r e s s e d  b y  u s in g  a  s p e c ia l k in d  o f p a r tic ip ia l c o n s tr u c tio n  
( R u s s ia n : d e e p r ic h a s tije ) . T h e  p a r tic ip ia l c la u s e  fu n c tio n s   a s  a n   e la b o r a tio n  o f th e  m a in  
c la u s e , to  w h ic h  it is  h y p o ta c tic a lly  lin k e d . T y p o g r a p h ic a lly , th e  d e p e n d e n t c la u s e  is  
s e p a r a te d  fr o m  th e  m a in  c la u s e  b y  a  c o m m a .  P a r tic ip ia l c la u s e s  o f th is  k in d  a r e  tr e a te d  a s  
r a n k s h ifte d  c la u s e s  ( c f. H a llid a y , 1 9 8 5 )  h e r e . F o r  a  s a m p le  s y s te m  s e e  b e lo w . 

Sy s t e m  e x a m p le  3  

 
(SYSTEM 
 :NAME   MANNER-CONDITION-TYPE 
 :INPUTS   (AND MANNER-DEPENDENT NONFINITE-ENHANCING) 
 :OUTPUTS   ((0.5 MEANS-DEPENDENT 
                  (INFLECTIFY NONFINITIVE ADV-PARTICIPLE))  
             (0.5 COMPARISON-DEPENDENT)) 
 :CHOOSER   MANNER-CONDITION-TYPE-CHOOSER 
 :REGION   DEPENDENCY 
 :METAFUNCTION   LOGICAL) 

 

N o m in a l g r o u p s  

T h e  b a s ic  fu n c tio n a l s tr u c tu r e  o f n o m in a l g r o u p s  in  R u s s ia n  is  th e  s a m e  a s  in  E n g lis h  ( c f. 
H a llid a y  ( 1 9 8 5 ) ) : 

 

D e ic tic  N u m e r a tiv e  E p ith e t1  E p ith e t2  C la s s ifie r  T h in g  Q u a lifie r  
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H o w e v e r , th e r e  a r e  a ls o  a  n u m b e r  o f d iffe r e n c e s . T h e  m o s t n o ta b le  d iffe r e n c e  o f th e  
R u s s ia n  n o m in a l g r o u p  c o m p a r e d  to  th e  E n g lis h  o n e  is  th e  c a s e  s y s te m  a n d  th e  a g r e e m e n t 
b e tw e e n  T h in g  ( r e a liz e d  b y  a  n o u n )  a n d  th e  fu n c tio n a l e le m e n ts  fr o m  D e ic tic  to  C la s s ifie r  
( r e a liz e d  b y  a d je c tiv e s )  in  c a s e , n u m b e r , g e n d e r  a n d  a n im a c y .   

C a s e  ( s e e  S y s te m  e x a m p le  4  b e lo w )  is  p r e s e le c te d   fr o m  c la u s e  o r  p r e p o s itio n a l g r o u p  
r a n k . F o r  a g r e e m e n t,  th e  c a s e  fe a tu r e  is  c o p ie d  to  a ll th e  p r e m o d ify in g  e le m e n ts  o f th e  
n o m in a l g r o u p  th a t a r e  p r e s e n t in  th e  g e n e r a te d  in s ta n c e  ( s e e  s o m e  e x a m p le s  in   S y s te m  
e x a m p le  5 ) . 

 
Sy s t e m  e x a m p le  4  
 
(SYSTEM 
 :NAME   NOUN-CASE 
 :INPUTS   NOMINAL-GROUP 
 :OUTPUTS   ((0.16667 NOMINATIVE)  
             (0.16667 GENITIVE)  
             (0.16667 DATIVE)  
             (0.16667 ACCUSATIVE)  
             (0.16667 INSTRUMENTAL)  
             (0.16667 PREPOSITIONAL)) 
 :CHOOSER   NOUN-CASE-CHOOSER 
 :REGION   PRONOUN 
 :METAFUNCTION   INTERPERSONAL) 
 
Sy s t e m  e x a m p le  5  
 
 (GATE 
    :NAME   ACCUSATIVE-CASE 
    :INPUTS   (AND ACCUSATIVE NOMINAL-GROUP-SIMPLEX) 
    :OUTPUTS   ((1.0 ACCUSATIVE-CASE-T 
        (INFLECTIFY THING ACCUSATIVE))) 
    :REGION   PRONOUN 
    :METAFUNCTION   INTERPERSONAL) 
 
 (GATE 
    :NAME   ACCUSATIVE-CASE-QUALITY 
    :INPUTS   (AND ACCUSATIVE ADJECTIVAL-GROUP) 
    :OUTPUTS   ((1.0 ACCUSATIVE-CASE-Q 
        (INFLECTIFY QUALITY ACCUSATIVE) 
        (INFLECTIFY QUALITY FEMININE))) 
    :REGION   PRONOUN 
    :METAFUNCTION   INTERPERSONAL) 

D e ic tic  e le m e n ts  in  th e  E n g lis h  n o m in a l g r o u p  s tr u c tu r e  a r e  e x p r e s s e d  b y  p o s s e s s iv e  o r  
d e m o n s tr a tiv e  d e te r m in e r s . I n  R u s s ia n , in  c o n tr a s t, th e  d e ic tic  s ta tu s  o f a  n o m in a l g r o u p  is  
e x p r e s s e d  b y  w o r d  o r d e r  a t c la u s e  r a n k  a n d  n o t m a r k e d  in  th e  n o m in a l g r o u p . F o r  th e  tim e  
b e in g , w e  h a v e  s im p ly  c h a n g e d  th e  a/th e  r e a liz a tio n  o f D e ic tic  in  th e  s y s te m s  S P E C I F I C -
T Y P E , I N D I V I D U AL -D E T E R M I N AT I O N , O R D I N AT I V E - D E T E R M I N AT I O N  a n d  A-
AN O T H E R  to  a  z e r o  r e a liz a tio n . 

An o th e r  d is tin c tiv e  fe a tu r e  o f th e  R u s s ia n  n o m in a l g r o u p  is  th e  o r d e r in g  o f n o m in a l 
C la s s ifie r s , lik e  in  k o m an d a M L I N E   ( th e  M L I N E  c o m m an d ) . T h e  C la s s ifie r  in  th is  c a s e  is  
o r d e r e d  a fte r  th e  T h in g . T h is  is  a c h ie v e d  b y  c h a n g in g  th e  d e fa u lt o r d e r  o f C la s s ifie r  ^  T h in g  
in  th e  o r d e r in g - c o n s tr a in ts .g r a m  file .  

T h e  im p le m e n ta tio n  o f g e n itiv e  c o n s tr u c tio n s  in  R u s s ia n  ( im ja s tila -  n am e  o f th e  s ty le )  
fo llo w s  th e  p a tte r n  fo r   E n g lis h   w h ic h  u s e s  th e  s e m a n tic  p a r t - o f r e la tio n . H o w e v e r , w h ile  in  
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E n g lis h , th e  p a r t- o f r e la tio n  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 ith  ‘o f’, in  R u s s ia n , it is  
r e a liz e d  b y  a  n o m in a l g r o u p  in  g e n itiv e  c a s e . 
 
Pr e p o s it io n a l p h r a s e s  

All th e  p r e p o s itio n a l p h r a s e s  o c c u r r in g  in  th e  te x ts  fo r  th e  in itia l d e m o n s tr a to r  a r e  
C ir c u m s ta n c e s  o f th e  ty p e  S p a c e lo c a tiv e . S e m a n tic a lly , th e r e  a r e  th r e e  s u b ty p e s : 

( 1 )  S o u r c e  +  O b je c t, e .g ., vy b r a tj  v  p a litr e  P o ly lin e   ( c h o o s e  fr o m  th e  P o ly lin e  fly o u t)  

( 2 )  S p a t ia l- lo c a t in g  +  O n e - o r - t w o - d - lo c a t io n , e .g ., n a  p a n e li in s tr u m e n to v D r a w  ( o n  th e  
D r a w  to o l b a r )  

( 3 )  S p a t ia l- lo c a t in g  +  Z e r o - d - lo c a t io n , e .g ., vve d ite  v s tr o k e  k o m a n d  ( e n te r  a t th e  p r o m p t)  

T h e  im p le m e n ta tio n  o f th e s e  o p tio n s  in  th e  g r a m m a r  is  s tr a ig h tfo r w a r d , o n ly  th e  
r e a liz a tio n  s ta te m e n ts  o f th e  E n g lis h  s y s te m s  h a v e  to  b e  c h a n g e d . F o r  a  s a m p le  s y s te m  s e e  
S y s te m  e x a m p le  6  b e lo w .  

S y s t e m  e x a m p le  6  

 
(GATE 
 :NAME   ON 
 :INPUTS   (AND TOWARDS ONE-OR-TWO-DIMENSION) 
 :OUTPUTS   ((1.0 ON 
                  (LEXIFY MINORPROCESS NA))) 
 :REGION   PPSPATIOTEMPORAL 
 :METAFUNCTION   IDEATIONAL) 

 

5 . S u m m a r y  a n d  O u t lo o k  

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   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  1 0  c o u ld  b e  g e n e r a te d   ( s e e  s a m p le  te x ts  in  Ap p e n d ix   I I ) - - -
e v e n  th o u g h  c u r r e n tly  th e r e  a r e  o n ly   s m a ll  fr a g m 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  
g r a m m a r . T h is  h a s  o n ly  b e e n  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  u s in g   
s u c h   a  s tr a te g y .  T h e  E n g lis h  g r a m m a r  in   K P M L ,  N I G E L , h a s   b e e n  u s e d  a s  th e  b a s is   fo r  
r e s o u r c e  s h a r in g . E n g lis h  is   a  G e r m a n ic  la n g u a g e   a n d  th e r e fo r e  ty p o lo g ic a lly   d iffe r e n t  
fr o m  S la v o n ic  la n g u a g e s ,  s u c h  a s  B u lg a r ia n , C z e c h  a n d  R u s s ia n ,  b u t s in c e  th e  m a in  b o d y  o f 
lin g u is tic  d e s c r ip tio n  in  S y s te m ic   F u n c tio n a l G r a m m a r   is   fu n c tio n a l a n d   r e s o u r c e  s h a r in g  
o p e r a te s  p r im a r ily  o n  fu n c tio n a l  c a te g o r ie s , th is  a p p r o a c h  h a s  b e e n  s u c c e s s fu l. Als o , a s  a n  
o b s e r v a tio n  fr o m  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 , e v e n   th o u g h   B u lg a r ia n   
b e lo n g s  to    th e   fa m ily  o f S la v o n ic  la n g u a g e s , o n   a  s c a le  fr o m   a n a ly tic  to  s y n th e tic , 
B u lg a r ia n  is   m u c h   c lo s e r   to   E n g lis h  th a n   C z e c h   o r   R u s s ia n :  B u lg a r ia n  o n ly   h a s  
r u d im e n ta r y   m o r p h o lo g ic a l c a s e  a n d  it th u s  o p e r a te s   w ith  p r e p o s itio n s  r a th e r  th a n  w ith  

                                                
9   W o r k  o n  T a 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  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  th is  W o r k   P a c k a g e  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 0   All th e  s e n te n c e s  o f te x ts  1 , 2 a  a n d  2 b  c a n  b e  g e n e r a te d  in  B u lg a r ia n  a n d  R u s s ia n ; fo r  C z e c h  th e  la r g e r  
p o r tio n  o f th e  s e n te n c e s  c a n  b e  g e n e r a te d . 
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c a s e . C o r r e la tin g  w ith  th e  la c k  o f  c a s e  is  th e   fa c t th a t w o r d   o r d e r  is  n o t  a s  fle x ib le   a s  in  
C z e c h  o r  R u s s ia n . 

S o  fa r , w e  c a n n o t c la im  th a t  w e   h a v e  g e n e r a l s p e c ific a tio n 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 .  H o w e v e r , th e  m e th o d o lo g ic a l s te p s  fr o m  h e r e  a r e  c le a r  a n d  
th e  r e s u lts  w e  h a v e  a c h ie v e d  s o  fa r  w ill e a s ily  s c a le  u p . W h ile  w e  h a v e  s o   fa r  ju s t c h a n g e d  
e x is tin g  s y s te m s  v e r y   lo c a lly ,  fo r   in s ta n c e , P R I M AR Y - C L AS S I F I C AT I O N    in  a ll  th r e e  
la n g u a g e s ,  M O O D   fo r    im p e r a tiv e   in   C z e c h    a n d   R u s s ia n   a n d   fo r  d e c la r a tiv e   in  C z e c h ,  
in  th e   n e x t  p h a s e  o f  im p le m e n ta tio n , w e  a r e  g o in g  to   d e a l w ith  w h o le   p a r a d ig m s  a n d  
w o r k  a c c o r d in g  to  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 tia ls ,  q u a lific a tio n , 
c la s s ific a tio n  e tc ) . T h e  g r a m m a tic a l c o m p le x ity  o f th e   te x ts  o c c u r r in g  in  th e  k in d s  o f 
m a n u a ls   w e  d e a l w ith   fr o m  th e   C AD - C AM  d o m a in   w ill n o t b e   m u c h  h ig h e r  th a n  a lr e a d y  
c o v e r e d , s o  th a t w e  c a n  c o n c e n tr a te  o n  d e v e lo p in g  m o r e  g e n e r a l s o lu tio n s . Als o , w h ile  
r e s o u r c e  s h a r in g  h a s  w o r k e d  q u ite  w e ll g e n e r a lly , th e r e  a r e  s o m e  is s u e s  to  b e  d e a lt  w ith  th a t 
r e la te  to  th e  ty p o lo g ic a l p a r tic u la r itie s   o f  B u lg a r ia n , C z e c h  a n d   R u s s ia n  a s  S la v o n ic  
la n g u a g e s .  Am o n g  th e s e  a r e  th e  fo llo w in g .  O n  th e  te c h n ic a l s id e , fo r   C z e c h  a n d  B u lg a r ia n   
e x te r n a l m o r p h o lo g y  c o m p o n e n ts  w ill b e  lin k e d   u p  w ith  K P M L , ju s t a s   it h a s  b e e n    d o n e  
fo r  R u s s ia n .  O n  th e  lin g u is tic   m o d e lin g   s id e , w e  h a v e   to  d e v e lo p   a  tr e a tm e n t fo r  w o r d  
o r d e r , w h ic h   is   h ig h ly   v a r ia b le  in   R u s s ia n  a n d   C z e c h  a n d   a lm o s t e n tir e ly  c o te x tu a lly  a n d  
c o n te x tu a lly  d e te r m in e d  ( to p ic - fo c u s  a r tic u la tio n , in fo r m a tio n  d is tr ib u tio n ) . Als o , in   a ll o f  
th e  th r e e  la n g u a g e s  th e r e  a r e  s o m e  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 , p a r tic u la r y  in  th e  
n o m in a l g r o u p , th a t n e e d  a  p r in c ip le d  tr e a tm e n t. 

T h e  e x p e r ie n c e s   in  th is  fir s t p h a s e  h a v e   s h o w n  th a t it  is  m o r e  th a n  w o r th w h ile  to  w o r k   
c o n tr a s tiv e ly  a c r o s s  B u lg a r ia n , C z e c h   a n d  R u s s ia n  a n d  p o s s ib ly   d is tr ib u te  th e  d e s c r ip tiv e  
a n d   s p e c ific a tio n  e ffo r ts , th u s  n o t o n ly  s h a r in g  r e s o u r c e s  w ith  E n g lis h , b u t a ls o  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 is  p r o je c t. 

T h e  r e s u lts  o f th is  p h a s e  o f w o r k  in  W o r k  P a c k a g e  7  a ls o   fe e d  in to  o th e r  W o r k  
P a c k a g e s , n o ta b ly  te x t p la n n in g  ( W o r k  P a c k a g e  5 ) .  T h e  S P L s  c o n s tr u c te d  m a n u a lly  fo r  th e  
s a m p le  te x ts  g iv e  u s  th e  ta r g e t s tr u c tu r e  th e  te x t p la n n e r  h a s  to  g e n e r a te .  S y s te m a tic a lly  
c o m p a r in g  th e s e  S P L s  c r o s s - lin g u is tic a lly    h a s    p r o v id e d   u s   w ith    th e   lo w e s t c o m m o n  
d e n o m in a to r  fo r  th e  th r e e  la n g u a g e s , w h ic h  c a n  b e   ta k e n  a s  th e  ta r g e t s tr u c tu r e  fo r  a  
m u ltilin g u a l p a r t o f te x t p la n n in g ; a n d  w e  h a v e  a  lis t o f c r o s s - lin g u is tic  d iffe r e n c e s  a t  th e  
le v e l o f  S P L  th a t h a v e   to  b e  d e a lt  w ith   in d iv id u a lly   fo r   e a c h   la n g u a g e  ( s e e  D e liv e r a b le  
T E X M 1  o f W o r k  P a c k a g e  5 ) . 
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B a te m a n  J . A., C .M .I .M . M a tth ie s s e n , K . N a n r i, a n d  L . Z e n g  ( 1 9 9 1 b )  T h e  r e - u s e  o f 
lin g u is tic  r e s o u r c e s  a c r o s s  la n g u a g e s  in  m u ltilin g u a l g e n e r a tio n  c o m p o n e n ts . I n  
P r o c e e d in g s  o f th e  1 9 9 1  I n te r n a tio n a l J o in t C o n fe r e n c e  o n  A r tific ia l I n te llig e n c e , 
S y d n e y , Au s tr a lia , v o lu m e ~ 2 , p a g e s  9 6 6  - -  9 7 1 . M o r g a n  K a u fm a n n  P u b lis h e r s , 1 9 9 1 . 

B a te m a n  J . A., T h .K a m p s , J . K le in z , K . R e ic h e n b e r g e r  ( 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 a l s y n th e s is  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 . 

B a te m a n  J . A. ( 1 9 9 2 )  G r a m m a r , s y s te m ic . I n  S . S h a p ir o , e d ito r , E n c y c lo p e d ia  o f A r tific ia l 
I n te llig e n c e , S e c o n d  E d itio n , p a g e s  5 8 3  - -  5 9 2 . J o h n  W ile y  a n d  S o n s , I n c ., 1 9 9 2 . 

B a te m a n  J . A. ( 1 9 9 5 )  B a s ic  te c h n o lo g y  fo r  m u ltilin g u a l th e o r y  a n d  p r a c tis e : 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. 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 .  

B a te m a n  J . A. ( 1 9 9 7 a )  K P M L  D e v e lo p m e n t E n v ir o n m e n t: m u ltilin g u a l lin g u is tic  r e s o u r c e   
d e v e lo p m e n t a n d  s e n te n c e  g e n e r a tio n . G e r m a n  N a tio n a l C e n te r  fo r  I n fo r m a tio n  
T e c h n o lo g y  ( G M D ) , I n s titu te  fo r  I n te g r a te d  P u b lic a tio n  a n d  I n fo r m a tio n  S y s te m s  
( I P S I ) , D a r m s ta d t, G e r m a n y , M a r c h  1 9 9 7 . ( R e le a s e  1 .0 ) . 

B a te m a n  J . A. ( 1 9 9 7 b )  E n a b lin g  te c h n o lo g y  fo r  m u ltilin g u a l n a tu r a l la n g u a g e  g e n e r a tio n : th e  
K P M L  e n v ir o n m e n t. N a tu r a l L a n g u a g e  E n g in e e r in g  1 ( 1 ) :1 - 4 2 , 1 9 9 7 . 

D a n e s  F . ( 1 9 7 4 )  P a p e r s  o n  F u n c tio n a l S e n te n c e  P e r s p e c tiv e : Ac a d e m ia , P r a g u e , 1 9 7 4 . 

D ik  S . ( 1 9 7 8 )   F u n c tio n a l G r a m m a r . N o r th  H o lla n d , Am s te r d a m , 1 9 7 8 . 

D iM a r c o  C ., G . H ir s t, L . W a n n e r , a n d  J .W ilk in s o n  ( 1 9 9 5 )  H e a lth d o c : C u s to m iz in g  p a tie n t 
in fo r m a tio n  a n d  h e a lth  e d u c a tio n  b y  m e d ic a l c o n d itio n  a n d  p e r s o n a l c h a r a c te r is tic s .I n  
A. C a w s e y , e d ito r , P r o c e e d in g s  o f th e  W o r k s h o p  o n  P a tie n t E d u c a tio n . U n iv e r s ity  o f 
G la s g o w , G la s g o w , 1 9 9 5 . 

E lh a d a d  M . a n d  J . R o b in . ( 1 9 9 6 )  An  o v e r v ie w  o f S U R G E : A r e u s a b le  c o m p r e h e n s iv e  
s y n ta c tic  r e a liz a tio n  c o m p o n e n t. T e c h n ic a l R e p o r t 9 6 - 0 3 , D e p t o f M a th e m a tic s  a n d  
C o m p u te r  S c ie n c e , B e n  G u r io n  U n iv e r s ity , B e e r ´S h e v a , I s r a e l, 1 9 9 6 . 

E lh a d a d  M .( 1 9 9 0 )  T y p e s  in  fu n c tio n a l u n ific a tio n  g r a m m a r s . I n  P r o c e e d in g s  o f th e  2 8 th . 
A n n u a l M e e tin g  o f th e  A s s o c ia tio n  fo r  C o m p u ta tio n a l L in g u is tic s , p a g e s  1 5 7  - - 1 6 4 . 
As s o c ia tio n  fo r  C o m p u ta tio n a l L in g u is tic s , 1 9 9 0 . 

F a w c e tt R . P . a n d  G . H . T u c k e r  ( 1 9 8 9 )  P r o to ty p e  g e n e r a to r s  1  a n d  2 . T e c h n ic a l R e p o r t 
C O M M U N AL  R e p o r t N u m b e r  1 0 , C o m p u ta tio n a l L in g u is tic s  U n it, U n iv e r s ity  o f 
W a le s  C o lle g e  o f C a r d iff, 1 9 8 9 . 

F ir b a s  J . ( 1 9 6 6 )   O n  d e fin in g  th e  th e m e  in  fu n c tio n a l s e n te n c e  a n a ly s is . T r a v a u x  L in q u is tiq u e  
d e  P r a g u e , 1 :2 6 7 - - 2 8 0 , 1 9 6 6 . 

H a llid a y  M .A.K . a n d  C .M .I .M . M a tth ie s s e n  ( to  a p p e a r )  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 , to  
a p p e a r . 
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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 )  Th 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 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 . E d w a r d  Arn o ld , L o n d o n , 1 9 7 8 . 

H a llid a y  M .A.K . ( 1 9 8 5 )  A n  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 . E d w a r d  Arn o ld , L o n d o n , 
1 9 8 5 . 

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 . M a c h in e  Tr 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. 

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 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 . 

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 , C u 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 . 

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 C o n fe r e n c e  o n  A r tific ia l I n te llig e n c e  (I J C A 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 . 
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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 )  In 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 )  In 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. In   P r o c e e d in g s  o f th e  1 5 th . In te r n a tio n a l C o n fe r e n c e  
o n C o 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 . 

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 . 

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  IJ 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 . ( in  p r e s s )  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 , 
in  p r e s s . 

T h o m p s o n  H . ( 1 9 7 7 )  S tr a te g y  a n d  ta c tic s : A m o d e l fo r  la n g u a g e  p r o d u c tio n . I n  P r o c e e d in g s  
o f th e  1 3 th  A n n u a l M e e tin g  o f th e  C h ic a g o  L in g u is tic s  S o c ie ty , p a g e s  8 9  –  9 5 . 

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 . In  P r o c e e d in g s  o f th e  
8 th  In 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 
In te llig e n c e , 7 ( 4 ) :2 0 7  - - 2 1 9 , 1 9 9 1 . 

 
 


