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Introduction
T h e  p a p e r  is  d i v i d e d  i n t o  f o u r  p a r t s .  T h e  f i r s t  p a r t  l a y s  o u t  t h e  f o u n d a t i o n a l  

a n d  b a s i c  c o n c e p t s  o f  c o m p u t a t i o n a l  m e t h o d s .  T h e  s e c o n d  p a r t  e x p l a i n s  

t h e  t y p e s  o f  v e r b  a g r e e m e n t  in  H i n d i  a n d  o t h e r  i n f l e c t i o n a l  l a n g u a g e s  

( I n d i a n  l a n g u a g e s ) .  T h e  l i n g u i s t i c  j a r g o n s  t h a t  a r e  u s e d  in  t h e  p a p e r  to  

e s t a b l i s h  t h e  a g r e e m e n t  s y s t e m  a r e  n o t  v e r y  d i f f i c u l t  to  u n d e r s t a n d  a n d  d o  

n o t  c a l l  f o r  a n y  e x p e r t i s e  in  l i n g u i s t i c s .  T h e  t h i r d  p a r t  t r i e s  t o  e s t a b l i s h  t h e  

c o n c e p t u a l  s k e t c h  o f  t h e  n o t i o n  o f  t im e ,  t e n s e  a n d  a s p e c t  i n  g e n e r a l .  S i n c e  

t h i s  b a c k g r o u n d  i n f o r m a t i o n  is  a t t a c h e d  a s  t h e  b a c k b o n e  o f  t h e  p a r s e r  in  

t h e  s y s t e m ,  it h a s  a l l  i t s  s i m p l i c i t y  a n d  s e l f - e x p l a n a t o r y  d e t a i l s  a n d  s h o u l d  

n o t  p o s e  a n y  p r o b l e m  f o r  t h e  g e n e r a l  r e a d e r s  t o  u n d e r s t a n d  it. T h e  f o u r t h  

p a r t  o f  t h e  p a p e r  p r o v i d e s  d e t a i l s  f o r  t h e  a p p l i c a t i o n  o f  t h e  p a r s e r  w h i c h  

d e m o n s t r a t e s  o n  p a p e r  h o w  t h e  p a r s e r  w i l l  h e l p  t h e  c o m p u t e r  t o  c o m p u t e  

a l l  d e s i r e d  v a l u e s  o f  t e n s e  a n d  a s p e c t  o f  t h e  v e r b a l  s t e m s  in  H i n d i  a n d  

o t h e r  i n f l e c t i o n a l  l a n g u a g e s .  A  w o r d  o f  c a u t i o n  m u s t  b e  p u t  f o r w a r d  b e f o r e  

I m o v e  i n t o  t h e  e x p l a n a t o r y  a s p e c t  o f  t h e  p a r s e r .  T h e  m a c h i n e  b a s e d  

t r a n s l a t i o n  is  n o t  a  s i m p l e  t a s k  in  t h e  f i e l d  o f  c o m p u t a t i o n a l  l i n g u i s t i c s .  

T h i s  m i g h t  l o o k  o r  s e e m  v e r y  s i m p l e  a n d  e a s y  f o r  u s  a n d  w e  f e e l  i r r i t a t e d  

w h e n  w e  d o  n o t  g e t  a  d e s i r e d  r e s u l t  o f  s o m e  l i n g u i s t i c  p r o b l e m s .  H o w e v e r ,  

i t  r e a l l y  t a k e s  t i m e  f o r  p e o p l e  w o r k i n g  in  t h e  f i e l d  o f  c o m p u t a t i o n a l  

l i n g u i s t i c s  t o  m a p  v e r y  s i m p l e  f a c t s  b y  t a g g i n g  t h e  v a r i a b l e s  in  t h e  p a r s e r  

f o r  t h e  s o  c a l l e d  s i m p l e  l i n g u i s t i c  p r o b l e m .  It  m i g h t  b e  u s e f u l  a n d  

e n c o u r a g i n g  i f  w e  s h o w  a  b i t  o f  e n d u r a n c e  a n d  a g r e e  f o r  a  w h i l e  t o  w h a t  

t h e  c o m p u t a t i o n a l  l i n g u i s t s  a r e  d o i n g ,  a n d  d o  n o t  t r y  t o  i m p o s e  o u r  f r a m e  

o f  m i n d  a n d  i r r i t a t e d  a n x i e t i e s  o f  n o t  b e i n g  a b l e  t o  f i n d  t h e i r  p r e c o n c e i v e d
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e x p l a n a t i o n  o f  a n y  l in g u is t i c  p h e n o m e n o n .  1 a l s o  n e e d  th e  a b o v e  

m e n t i o n e d  o n d u r a n c e  a n d  t o l e r a n c e  f o r  m y  e x p l a n a t i o n  o f  th e  n o t i o n  o f  

' t e n s e  a n d  a s p e c t  s y s t e m  tliat is f o u n d  in th e  l a n g u a g e s .  I a m  f u l ly  a w a r e  

th a t  [ h a \ e  t r i e d  to  a d o p t  th e  A n g l o - c e n t r i c  a p p r o a c h  to  th e  c o n c c p t  a n d  

h a \ e  p r o b a b l y  i g n o r e d  m a n y  o t h e r  w e l l - e s t a b l i s h e d  t e n n s  s u c h  as  

M m p e ra t iv e s .  H a b i t u a l s  a n d  o t h e r  l i n g u i s t i c  j a r g o n s '  th a t  a re  s o  m u c h  in 

th e  m i n d  o t  th e  p e o p l e  w h o  d ea l  w i th  In d ie  l a n g u a g e s .  I, h o w e v e r ,  w o u l d  

l ike  to  r e p e a t  it a g a in  th a t  let th e  c o m p u t a t i o n a l  l in g u i s t s  u s e  th e  m o d e l  th a t  

is e x p l a i n e d  h e re ,  a n d  if t h e  s u c c e s s  o f  th e  p a r s e r  is  a c h i e v e d  to  th e  

e x p e c t e d  lev e l ,  w e  c a n  a d d  a n d  m o d i f y  th e  t e r m i n o l o g y  v e r y  e a s i ly .  It  is  a 

n e w  w a y  to  lo o k  a t  th e  p r o b l e m s  a n d  th e r e  h a s  b e e n  n o  s u c h  p r i o r  a t t e m p t  

to  d e v e l o p  th is  k in d  o f  P A R S E R  in th e  l i t e r a tu re  f o r  th e  v e r b  m o r p h o l o g y  

o f  H in d i  a n d  o t h e r  i n f l e c t io n a l  I n d ia n  l a n g u a g e s .

T he Basics o f  C om putational M ethods
T h e  m o i p h o l o g i c a l  p a r s e r s  th a t  a r e  d e v e l o p e d  f o r  v a r i o u s  k i n d s  o f  

c o m p u t a t i o n s  s u i t e r  th e  d r a w b a c k s  o f  n o t  h a v i n g  s u f f i c i e n t  r e s o u r c e s .  

T h o u g h ,  it is a l s o  t m e  th a t  p a r s i n g  m o r p h o l o g i c a l l y  r i c h  l a n g u a g e s  a n d  

w i th  r e l a t i v e l y  f r e e  w 'o r d - o r d e r  ( e .g .  H in d i  a n d  s o m e  o t h e r  I n d ia n  

l a n g u a g e s )  h a s  a l w a y s  p o s e d  c h a l l e n g e s  f o r  t h e  c o m p u t a t i o n a l  l in g u is t s .  

H o w e v e r ,  w h a t  is  k n o w n  a s  th e  ' d e p e n d e n c y  p a r s e r ' "  h a s  p r o v e n  v e r y  

u s e f u l  f o r  p a r s i n g  d a t a  in m o r p h o l o g i c a l l y  r ic h  l a n g u a g e s .  T h e  d e p e n d e n c y  

p a r s e r  is g e n e r a l l y  d i v i d e d  in to  t w o  ty p e s ,  ‘g r a m m a r - d r i v e n ’ a n d  ' d a t a -  

d r i v e n '  p a r s e r s  (C a iT o ll  2 0 0 0 ) .  T h e  g r a m m a r - d r i \ e n  d e p e n d e n c y  p a r s e r  

w o r k s  b y  e l i m i n a t i n g  th e  t a g s  w h i c h  d o  n o t  m e e t  th e  g i v e n  c o n s t r a in t s .  In  

o t h e r  w^ords, th e  g r a m m a r - d r i v e n  p a r s e r  s e e s  p a r s i n g  a s  a  e o n s t r a i n t -  

s a t i s f a c t i o n  p r o c e s s .  T h e  d a t a - d r i v e n  d e p e n d e n c y  p a r s e r ,  o n  t h e  o t h e r  h a n d ,  

u s e s  t h e  c o r p u s  o f  a  l a n g u a g e  to  i n d u c e  a  p r o b a b i l i s t i c  m o d e l  f o r  s e l e c t i n g  

t h e  c o r r e c t  f o r m  o r  s t r in g .  T h e  p r e s e n t  p a r s e r  is  m o d e l e d  o n  ‘d a t a - d r i v e n '  

d e p e n d e n c y  lo g ic .  T h e  p h i l o s o p h i c a l  b a s e  a n d  th e  l i n g u i s t i c  t e c h n i c a l i t i e s  

o f  t h e  p a r s e r  w o u l d  h e l p  t h e  c o m p u t e r  to  i d e n t i f y  c o r r e c t  s t r i n g s  o f  t h e  

v e r b a l  s t e m  a n d  la b e l  t h e  a p p r o p r i a t e  t e n s e  a n d  a s p e c t  m a r k e r s  f o r  t h e

See Bharatl et al, {1993, 1995) for detail account of the 'dependency parser'.
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in te n d e d  e x p re ss io n s .  H o w e v e r ,  it is im p o r ta n t  th a t  the  te a m  re s p o n s ib le  to  

d e v e lo p  th is  p a r s e r  m u s t  co n s is t  o f  m a th e m a t ic ia n s ,  c o m p u te r  so f tw a re  

e n g in e e rs  a n d  la n g u a g e  exper ts .  T h e re  h as  b e e n  a g r o w in g  in te res t  in the  

f ie ld  o f  c o m p u ta t io n a l  l in g u is t ic s  to  a t ta in  v a r io u s  k in d s  o f  p a r s e r s  th a t  

w o u ld  d o  the  s im p le  p a r s in g  fo r  the  l ingu is t ic  c o rp u s  an d  m a k e  severa l  

k in d s  o f  la n g u a g e  a n a ly s is  q u i te  e a sy  an d  s im p le .  In th e  lo n g  ru n ,  s u c h  

p a r se r s  s h o u ld  e n a b le  u s  to  t ran s la te  th e  g iv e n  E n g l i s h  te x t  in  H in d i  o r  in 

a n y  o th e r  in f lec t io n a l  la n g u a g e  w i th  m in im u m  o r  n o  e r ro rs  o f  g r a m m a r .  I 

p e r s o n a l ly  b e l ie v e  th a t  th e  c o m p u ta t io n a l  l in g u is ts  m u s t  b e  a p p re c ia te d  fo r  

th e i r  h a rd  w o r k  th a t  th e y  p u t  in  to  m a k e  o u r  l ife  c o m fo r ta b le .  T h e y  h a v e  

n o t  b e e n  a b le  to  g e t  the  d u e  a c k n o w le d g e m e n t  o n  o c c a s io n s .  H e n c e ,  w e  

m u s t  b e  gra tef ii l  to  all  th o se  w h o  h a v e  w o r k e d  b e h in d  the  sc re e n  a n d  m a d e  

th is  p o s s ib le  to  fac i l i ta te  us  w i th  the  g re a t  d e v e lo p m e n t s  in th e  f ie ld  o f  

c o m p u te r s ,  e sp e c ia l ly  in na tu ra l  l a n g u a g e  p ro c e ss in g .

It is  s a id  tha t  th e re  a re  a t  le a s t  f iv e  s tag es  o f  t e c h n o lo g ic a l  c o n v e r s io n  th a t  

m u s t  tak e  p la c e  w i th in  a  f ra c t io n  o f  s e c o n d  w h e n  w e  p re s s  a  k e y - b u t to n  o f  

th e  k e y b o a r d  a n d  the  m o n i to r  s h o w s  u p  the  ty p e d  la t te r  o n  the  sc reen .  

T h e s e  s ta g e s  a re  a s  fo l low s;

1. Keyboard to Mother-boaid imagnctic 
field o f the key board changes the power 
encrg>’ to electronic cnerg> )

2. Mother-board lo Process (non-binar>’ to 
binary process)

3. Processor to Hard Disk (mechanical 
signal to optical signal)

4. HD to RAM (stadc signal to digital and 
frec’floating data)

S. Optics to Visual (Non visual to visual 
graphic)

http: pointles9nuseum.com computet 
007html
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T h i s  c o u l d  no t  h a v e  b e e n  p o s s i b i c  i f  t h e  c o m p u t a t i o n a l  l i n g u i s t s  w o u l d  n o t  

h a \ e  g i \ e n  th e i r  s w e a t  a n d  b lo o d  to  d e v e l o p  d i f f e r e n t  k i n d s  o f  

c o m p u t a t i o n a l  t o o l s  a n d  m c c h a n i s m s .  It is fo r  th i s  r e a s o n  t h a t  1 feel 

i n d e b t e d  to  ail t h o s e  w h o  h a v e  co i i ie  f o r w a r d  a n d  h e lp e d  to  c o n c e i v e  th e  

n o t i o n  o t  th i s  p a r s e r ,  c a l l e d  ‘m o r p h o l o g i c a l  p a r s e r  fo r  th e  \  e rb a l  s t e m s  in 

H in d i  a n d  o t h e r  i n f l e c t io n a l  In d ia n  l a n g u a g e s ' .

The A greem ent System
In th is  s e c o n d  p a i l  o f  t h e  p a p e r .  I w o u l d  la y  o u t  t h e  b a s ic  a g r e e m e n t  

s y s t e m  a v a i l a b l e  f o r  H in d i  a n d  o t h e r  i n f l e c t io n a l  l a n g u a g e s .  L o o k  at  th e  

d i a g r a m  a n d  th e  d e t a i l s  g i \  en  b e lo w .  Y o u  n e e d  to  h a v e  p a t i e n c e  in  o r d e r  to  

m a k e  it c o n v i n c i n g  to  y o u .  D e s p i t e  all  m y  e f f o r t s ,  it m i g h t  l o o k  a  l i t t le  b i t  

c o m p l e x  in  its  o u t f i t ,  h o w e v e r ,  it is  g o i n g  to  h e lp  t h e  c o m p u t e r  to  m a t c h  o r  

c o m p u t e  th e  c o r r e c t  v a lu e s  o f  c o m p l i c a t e d  g r a m m a t i c a l  p r o p e r t i e s .  S o ,  

l o o k  a t  th e  d i a g r a m  c a r e f u l ly :

Constituent Y ..-: agrees with constituent X-.; (in a category Z ) iff the following conditions 

ic ld  true;

a. There is a syntactic relationship between X and Y.

). X belongs to a subcategory 2 (the nominal Inflections) of a gramrnatica! category Z (the 

verbal inflection), and X's belonging to 1 is independent of the presence or nature of Y.

c. There ts 3 mutual sharing of the gram m atical features between the nominal and verba 

inflections tn the clause.

d. z is expressed on Y (as a verbal inflections i.e. Z) and forms a constituent with it (i.e. VP = 

verb phrase). However, in case of no suitable X is found the Y selects its own z and makes up 

the VP. The value of V  in this case is fixed and it is 3PMS in Hindi. 

Das, P.K. (2006)
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N o w ,  the  a b o v e  d e f in i t io n  w il l  g iv e  us the  fo l lo w in g  s c h e m a ta  fo r  v a r io u s  

k in d s  o f  a g re e m e n t  s y s te m s  a v a i la b le  in H ind i  an d  o th e r  in f lec t io n a l  In d ian

languages :

1. Subject -verb Agreement:

▼l.Pf4G

Y Zi = (z + Z2)

Feature-values:

X= subject

Y= verb

Z ^ - inflectionai marker

C o r p u s  e x a m p le :

T h e  s e c o n d  s u b - s y s te m  o r  s c h e m e  th a t  the  a f o r e m e n t io n e d  d e f in i t io n  c a n  

b r in g  to  m e e t  the  r e q u i r e m e n t  o f  the  a g r e e m e n t  o f  th e  l a n g u a g e  c a n  b e  

s h o w n  in th e  fo l lo w in g  d ia g r a m m a t ic  fo rm :
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2. Object-verb Agreem ent: Feature-values:

▼ PNG 
<

Y Zi = (z + Z,)

X= Object

Y= verb

Z,= inflectional marker

Corj^Lis e x a m p l e :

i  No agreement i
V

iirke-ne i ,-q j

i > \

Ob ect-verb agreement

brke-3N S-Erg bread-FS-Acc eai-perf-FS

Tlie bov ale had bread .

T h e  th i rd  s c h e m a  th a t  is  d e r i v e d  f r o m  th e  a f o r e m e n t i o n e d  d e f i n i t i o n  o f  

v e r b  a g r e e m e n t  is a c t u a l l y  s p e c i f i c  a n d  p a r a m e t e r i z e d  f o r  th e  p u i p o s e  o f  

m e e t i n g  th e  v e r b  a g r e e m e n t  o f  H in d i  in p a r t i c u l a r .  T h e  th i r d  t y p e  o f  

a g r e e m e n t  is c a l l e d  th e  ^ d e fau l t  a g r e e m e n t '  in t h e  l i te ra tu re .  T h e  f e a tu r e  

v a k i e  o f  t h e  d e f a u l t  a g r e e m e n t  in  H in d i  is f i x e d  a n d  it is a l w a y s  t h i r d  

p e r s o n  m a s c u l i n e  s i n g u l a r  i.e. 3 P M S .  It is o b v i o u s  th a t  in th i s  c a s e  th e  v e r b  

d o e s  n o t  f in d  a n y  e l i g i b l e  n o u n  p h r a s e  to  a g r e e  w i t h  a n d  t h u s  it a c q u i r e d  

th i s  d e f a u l t  f o r m  o f  a g r e e m e n t .  In  t h e  t e c h n i c a l  t e n n s ,  t h e r e  is  n o  

r e l a t i o n s h i p  b e t w e e n  t h e  X  a n d  Y  a n d  in  s u c h  c a s e ,  t h e  Y  ( V P )  h a s  i ts  o w n  

Z  ( v e r b a l  i n f l e c t i o n )  to  tu rn  t h e  v e r b  in to  f in i t e  o n e .

L o o k  a t  t h e  d i a g r a m  g i v e n  b e lo w ;
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3. Default -verb Agreement:

Y Z = 3PMS+TA

Feature-values:

X= Subject/Object

Y= verb

Z = 3PMS+Tense & Aspect

C o r p u s  e x a m p le :

n o  a g re e m e n t
.............r ...................................

b 3 c c 5 -n e
1

p ag 3 l i -k (
V  ■ • I

c i j *  a :  +  - y a

Default i^ reem en t

boy-3MPl-obl-Erg m adw om an-3M S-A cc tease-perf-3MS

‘T h e  b o y s  d id  no t  tease  the  m a d w o m a n ' .

T h e  b a s ic  la y o u t  o f  the  v e rb  a g r e e m e n t  in  H in d i  a n d  o th e r  in f lec t io n a l  

la n g u a g e s  se rv e s  a s  o n e  o f  th e  b a c k b o n e s  fo r  th e  pa rse r .  T h e  c o m p le x  

fe a tu re -v a lu e s  su c h  a s  p e rso n ,  n u m b e r  a n d  g e n d e r  o f  n o m in a l s  in the  

s e n te n c e  a n d  the  m a p p in g  o f  th ese  fe a tu re s  o n  th e  v e rb  p h r a s e  is m e d ia t e d  

b y  the  h e lp  th a t  th e  p a r s e r  e x te n d s  to  th e  w h o le  p r o c e s s  o f  c o m p u ta t io n .  

H o w e v e r ,  b e fo re  w e  m o v e  o n  a n d  ta lk  a b o u t  th e  ac tua l  e x e c u t io n  o f  th e  

p a rse r ,  it is  im p o r ta n t  to  e x p la in  o th e r  in f le c t io n s  i.e. v e rb  in f le c t io n  w h ic h  

w i l l  h a v e  to  c o m b in e  w i th  n o m in a l  in f le c t io n s  to  c o m p le te  th e  v e r b  p h ra se .  

T h e  v e rb  in f le c t io n  is m a d e  o u t  o f  th e  t e n s e  a n d  a sp e c t  m a rk e r s .  S o ,  w e  

m u s t  e x p la in  th e  n o t io n  o f  t e n s e  a n d  a s p e c t  in th e  f o l lo w in g  sec t ion ;

The Notion of Tense and Aspect
It is difficult to define the notion o f tense in absolute term. This is so 
because it requires us to know the concept o f  time that is technically 
needed to understand the term ‘tense’. It is assumed that ‘time’ is a
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c o n t i n u o u s  f lo w  o f  e v e n t s .  A n  e v e n t  is a n  i n c id e n t  t h a t  is a c t u a l l y  a n  a c t i o n

a n d  is m o s t l y  d e n o t e d  b y  tl ie  \^erb. S o ,  i f  w e  w a n t  to u n d e r s t a n d  w h a t  th e

te r m  ‘te n s e  m e a n s ,  w e  m u s t  p r o p o s e  a  w o r k i n g  d e f i n i t i o n  o f  t e n s e  b y

s a y i n g  th a t  ' t e n s e  is an  e f l o r t  to  l o c a t e  o r  i d e n t i f y  a n  a c t i o n  in  th e  t i m e  
scale*.

H o w e v e r ,  it a p p e a r s  th a t  it is n o t  so  s i m p l e  to  c a t e g o r i z e  th e  n o t i o n  o f  t im e  

b e y o n d  w h a t  w e  s a id  e a r l i e r  i.e, ' / /  is  ci c o n t in u o i fs  f l o w  o f  even ts* .  T h i s  is 

p a r t i a l l y  so  b e c a u s e  n o  o n e  c a n  c l a i m  to  k n o w  th e  s t a r t i n g  a n d  t h e  e n d  o r  

a n y  s u c h  r e f e r e n t i a l  p o in t  w i th  r e g a r d  to  th e  n o t i o n  o f  t im e .  Y e t ,  w e  f in d  

o u r s e l v e s  so  c o n f i d e n t  in e v e r y d a y  l ife  in t a l k i n g  a b o u t  s o  m a n y  t h i n g s  th a t  

m i g h t  r e f e r  to  v a r i o u s  p o in t s  o f  r e f e r e n c e s  in t im e - s c a l e .

It a p p e a r s  th a t  th i s  f a c i l i ty  h a s  c o m e  to  u s  f r o m  g r a m m a r ,  w h e r e  t i m e  is 

s e e n  a s  a c o n s t r u c t  w h i c h  h o ld s  i m p o r t a n t  k n o w l e d g e  o f  t h e  p o i n t  o f  

r e f e r e n c e  o f  a n  a c t io n .  It is a l s o  i m p o r t a n t  to  n o t e  t h a t  i f  w e  d o  n o t  h a v e  a 

s l i a re d  k n o w  le d g e  o f  t im e ,  it w o u l d  b e  l i t e r a l ly  i m p o s s i b l e  to  h a v e  a n y  

c o m m u n i c a t i o n  in a n y  g i v e n  l a n g u a g e .

S o ,  t h e r e  m u s t  b e  s o m e  w a y  to  h a n d l e  th is  t e c h n i c a l  a s p e c t  o f  t h e  n o t i o n  o f  

t i m e  th a t  s e e m s  to  w o r k  a s  th e  u n d e r l y i n g  f o r m  to  le t  t h e  n o t i o n  o f  t e n s e  

e m e r g e  a s  o n e  o f  th e  b a s i c  c o m p o n e n t s  o f  u n i v e r s a l  g i a m m a r .  I f  w e  t h in k  

c a r e f i i l ly .  w e  w o u l d  c o m e  to  th i s  c o n s e n s u s  th a t  t h e r e  m u s t  b e  th e  

f o l l o w i n g  th r e e  f a c to r s  th a t  c a n  h e l p  in e s t a b l i s h i n g  th e  o v e r a l l ,  t h o u g h  
i n d i v id u a l ,  k n o w l e d g e  o f  t im e :

a. K n o w l e d g e  o f  t i m e  t h r o u g h  o u r  e x p e r i e n c e

b. K n o w l e d g e  o f  t i m e  t h a t  w e  g a t h e r  f r o m  b o o k s ,  s p e c i a l l y  t h e  h i s t o r y  
b o o k s

c. K n o w l e d g e  o f  t i m e  t h r o u g h  u n q u e s t i o n a b l e  c o n v e n t i o n a l  b e l i e f  

( v a r i o u s  k i n d s  o f  n a r r a t i v e s )

T h e s e  t h r e e  f a c to r s  c o n t r i b u t e  i m m e n s e l y  in  e s t a b l i s h i n g  th e  k n o w l e d g e  o f  

t i m e  f o r  e v e r y  i n d i v id u a l .  I h a v e  b e e n  t a l k i n g  a b o u t  i n d i v i d u a l s  t i m e  a n d  

a g a i n  in  th e  p a p e r  a s  t h e r e  s e e m s  to  b e  a  v a s t  d i f f e r e n c e  in  t h e  d e g r e e  a n d  

r a n g e  o f  k n o w l e d g e  o f  t i m e  a m o n g s t  i n d iv id u a l s .  D e s p i t e  th i s  a t t e s t e d  

d i f f e r e n c e s  in  t h e  r a n g e  a n d  d e g r e e  o f  k n o w l e d g e  o f  t i m e ,  a n  a m a z i n g
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c o m m o n a l i t y  is  a l s o  d i s c o v e r e d  w h e n  w e  ta lk  a b o u t  a n y  

b ig / e s t a b l i s h e d / f a m o i i s /m e m o r a b le  e v e n t  e.g. 1947, 1945 in c a s e  o f  Ind ian  

a n d  K o r e a n  h i s to ry  r e s p e c t iv e ly ,  1 Sept ,  2 0 0 1  in c a s e  o f  A m e r i c a n ’s l ife  

a n d  1 9 1 4  o r  1948  f o r  th e  w o r ld .

I f  a  v e r b  d e n o te s  a c t io n  a n d  a c t io n  s e e m s  to  c re a te  e v e n t s  o n  t im e -s c a le ,  a n  

in d iv id u a l  m u s t  w i tn e s s  a  lo t  o f  a c t io n s  a n d  th e r e f o re  e v e n t s  a lm o s t  e v e r y  

day .  W e  m i g h t  h a v e  a  g e n u i n e  c o n c e r n  a t  th is  p o in t  o f  t a lk  a n d  a sk  a  

q u e s t io n  a s  to  w h e t h e r  all  a c t io n s  r e s p o n s ib l e  to  m a k e  e v e n t s  in  o u r  l ife  

a n d  d o  w e  h a v e  to  s to re  a l l  t h e s e  e v e n t s  in  o u r  m i n d  f r o m  th e  p o in t  o f  v i e w  

o f  its  r e f e re n t i a l i ty  in  th e  t im e -s c a le .  1 w o u l d  s a y  n o  in  o r d e r  to  a n s w e r  th is  

q u e s t io n ,  b e c a u s e  th e  h u m a n  b r a in  s im p ly  c a n n o t  b e a r  th e  lo a d  o f  s u c h  a 

h u g e  ta s k  o f  i n d e x in g  th e  in fo rm a t io n .  W e  m u s t  th in k  a b o u t  th e  c a p a c i t y  o f  

h u m a n  m i n d  w i th  r e g a r d  to  th e  lo a d  o f  m e m o r i z a t i o n  th a t  it c a n  b e a r .  I f  all 

a c t io n s  b e c o m e  e v e n t s  a n d  th e y  h a v e  to  b e  p a r t  o f  o u r  k n o w l e d g e  o f  t im e ,  

w e  w o u l d  n e e d  a  v o l u m i n o u s  b ra in .  S o ,  th e  h u m a n  m i n d  h a s  to 

d i f f e r e n t i a te  a n d  f i l te r  o u t  a m o n g s t  th e  e v e n t s  th a t  t a k e  p l a c e  e v e r y  d a y  a n d  

th o s e  w h i c h  a r e  f a r  m o r e  im p o r t a n t  a n d  d o  n o t  h a p p e n  e v e r y  d a y .  1 w o u l d  

h a v e  lo v e d  to  e x p la in  th e  p r o c e s s  t h r o u g h  w h ic h  th e  b r a in  m a r k s  th is  

d i f f e r e n c e ,  b u t  th is  w i l l  t a k e  u s  in to  all t o g e th e r  a  n e w  f ie ld  o f  

in v e s t ig a t io n .  I, t h e r e f o re ,  d o  n o t  in te n d  to  d i s g r a c e  th e  a u d i e n c e  a n d  p u l l  

t h e m  in to  a  w h o l e  n e w  a re a  o f  p s y c h o l in g u i s t i c s  w h e r e  a  c o m p l i c a t e d  

f i in c t io n  o f  b r a in ,  i ts  r e l a t io n s h ip  to  th e  l a n g u a g e  a n d  o t h e r  c o n c e p t s  a re  

e s ta b l i s h e d .  S o ,  le t  m e  c o n c e n t r a t e  o n  t h e  to p i c  a n d  w o r k  o u t  the  

r e l a t io n s h ip  th a t  e x i s t s  b e t w e e n  t im e  a n d  ten se .

T h e r e  s e e m s  to  a  f u n d a m e n ta l  a d v a n t a g e  to  h a v e  t h e  k n o w l e d g e  o f  

p r e s e n t - t im e  b e c a u s e  th is  g iv e s  u s  a  c h a n c e  to  k n o w  o t h e r  r e f e r e n c e s  o f  

t i m e  w i t h o u t  a n y  d i s p u te .  T h e  k n o w l e d g e  o f  p r e s e n t  t im e  is a  s e l f - a t t e s te d  

k n o w l e d g e  a n d  it d o e s  n o t  r e q u i r e  a n y  p r o o f  o r  j u s t i f i c a t i o n  f o r  its 

e x i s t e n c e  ( in  I n d ia n  G r a m m a t i c a l  T r a d i t i o n ,  it is c a l l e d  a  ' p r a m a n i t - s a t t a ' ) .  

S o ,  w e  c o u l d  d r a w  a  t i m e  l in e  a s  fo l lo w s :
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5 1 i:3 ie  ?“eip5 us to  t^e  ^J^o.viesge of 

of now. a rc  STce po i^t 'r.c// 5o«5 ro t  reed 

prx* fo' i*i ex!s:er:e, it can f;,rcior gj a 

reference point fo ' t^e  e i t a d i i r r r e r t  c-f c tf '^ r  pc^rts 

cf re fs re r:es  o* t ir re  a : ^  as te fo re  a r .o a fie fw ^ c fi 

C3'' fs:.; tate l.; to rcicate s-f'ere?’! o? an^ors
3- »ve -.vr: t: ircc'’o:r3te r o..f coT.T^uricstton• nz*

A n  e x a m p l e  a s  to  h o w  th is  s y s t e m  o f  t im e - s c a l c  w o r k s ,  w i l l  s o lv e  m a n y  

q u e r i e s  th a t  m i g h t  b e  b o t h e r i n g  th e  m i n d  o f  th e  a u d ie n c e .  S u p p o s e  w e  a sk  

s o m e o n e ,  Miow o ld  is s / h e ? ’ A n d  w h e n  w e  g e t  to  k n o w  th a t  s /h e  is  2 8  y e a r s  

o ld .  it t a k e s  u s  h a r d ly  a  s e c o n d  o r  t w o  to  g e t  to  k n o w  th is  th a t  s /h e  is b o m  

in 1980 .  [ f  I a s k  a q u e s t i o n  n o w  as  to  h o w  w e  c a m e  to  k n o w  th a t  s /h e  is 

b o r n  in 1980 ,  a s  s /h e  d id  n o t  te l l  us  th is .  In th e  a n s w e r  y o u  w o u l d  b e  

in - i ta t in g ly  s a y in g ,  T a n ' t  y o u  k n o w  th is ,  it is so  s im p le .  I a m  s u r e  it is 

s i m p l e  b u t  1 w a n t  y o u  to  b e  c o n s c i o u s  a s  to w h a t  e x a c t l y  w e  d id  to  g e t  th e  

y e a r  s /h e  is b o rn .  W e l l ,  w e  s e e m  to  h a v e  s u b t r a c t e d  2 8  y e a r s  f r o m  N O W ,  

a n d  w e  g o t  th e  a n s w e r .  T h i s  is w h a t  I m e a n t  w h e n  I s a y  th a t  t h e  n o t io n  o f  

th e  p r e s e n t  t im e  i.e. N O W  d o e s  n o t  n e e d  a n y  p r o o f  a n d  it is a  s e l f - p r o v e n  

fa c t  a n d  e v e r y o n e  a g r e e s  to  th is .  N o t  o n l y  th is ,  b u t  it a l s o  h e lp s  u s  to  f in d  

o u t  o t h e r  p o in t s  o f  r e f e r e n c e s  a n d  th u s  w e  k n o w  p a s t  a n d  f u tu r e  t i m e  o f  

r e f e r e n c e s .

I f  n o w  w e  m o v e  o u r  a t t e n t io n  to  th e  a l l o c a t io n  o f  a c t io n s  o n to  d i f f e r e n t  

p o i n t s  o f  r e f e r e n c e s  o f  t i m e  a n d  s e e  h o w  th e  t e n n  ' t e n s e '  is c o n c e p t u a l i z e d  

o u t  o f  th e  c o m b i n a t i o n  o f  t i m e  a n d  a c t io n  o n  t h e  t im e - s c a l e ,  w e  w o u l d  

c o m e  to  th e  f o l l o w i n g  d i a g r a m :

T h e  f o n n a t i o n  o f  t e n s e - s c a l e  w i th  th e  h e lp  o f  t h a t  o f  th e  t im e :
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T h e  a b o v e  d i a g r a m  e x p la in s  h o w  w e  g e t  th e  n o t io n  o f  ' t e n s e ’ f o r m e d  b y  

p lo t t in g  o r  a l lo c a t in g  th e  t im e  a n d  a c t io n  to g e th e r .  In o t h e r  w o r d s ,  i f  w e  

k n o w  W H E N  a n  a c t io n  is d o n e  a n d  th u s  th e  t im e  o f  th e  a c t io n  is k n o w n ,  

w e  c a n  c o n v e n i e n t l y  ta lk  a b o u t  d i f f e r e n t  t e n s e s  w i th  th e  h e lp  o f  th e  

r e f e r e n c e  o f  t im e .  T h e  p re s e n t  t e n s e  is a b o u t  a n  a c t io n  th a t  is d o n e  a t  th e  

r e f e r e n c e  p o in t  o f  t im e  t e r m e d  a s  N O W .  H o w e v e r ,  a c t io n s  th a t  a re  d o n e  

d u r in g  th e  p e r io d  o f  B E F O R E  at th e  t im e  r e f e r e n c e  o f  n o w  m u s t  fall u n d e r  

th e  P a s t  te n se .  F in a l ly ,  t h o s e  a c t io n s  th a t  a re  p l a n n e d  to  b e  d o n e  d u r i n g  th e  

p e r io d  o f  A F T E R  f r o m  th e  t im e  r e f e r e n c e  o f  n o w ,  is  c a l l e d  F u tu r e  te n se .  

T h e r e  a r e  s o m e  th e o re t i c a l  a s  w e l l  as  p e d a g o g ic a l  p r o b l e m s  w i th  th is  

A n g lo - c e n t r i c  c l a s s i f i c a t io n  o f  t e n s e s  b u t  I w i l l  k e e p  th o s e  i s s u e s  a s i d e  a t  

th e  m o m e n t  a s  th i s  w i l l  d iv e r t  o u r  a t t e n t io n  f r o m  w h a t  w c  in t e n d e d  to  d o  

h e re .  T h i s  c la s s i f i c a t io n  o f  t e n s e  a n d  i ts  r e l a t io n s h ip  w'ith t i m e  s e e m s  

c o n v i n c i n g  a t  th e  m a c r o  lev e l  i.e. lo c a t in g  a n  a c t i o n  in  th e  t im e - s c a l e  a n d  

f a c i l i t a te s  u s  to  u n d e r s t a n d  as  to  h o w  th e  c o n c e p t  o f  t i m e  is e m b e d d e d  in to  

th e  e x p la n a t io n  o f  t e n s e  a s  a  g r a m m a t i c a l  c a t e g o r y .  H o w e v e r ,  t h e r e  s e e m s  

to  b e  p r o b l e m s  i f  w e  e x a m i n e  th e  c o n c e p t  o f  t im e  a t  a  m i c r o  le v e l  o f  th e  

d i s t r ib u t io n  o f  a c t io n s  d e n o t e d  b y  th e  v e r b  a t  a  g iv e n  p o in t  o f  t im e .  L o o k  at  

t h e  f o l l o w in g  d i a g r a m  to  u n d e r s t a n d  w h a t  1 in te n d  to  say :
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Es es rc o*̂  Ej C.

Past T̂ sise

TT - a c a l c  f’ t j - 1  u r \ c  >

i 0 0 3
Teri%€-^cik"

Pre^ftf TeiU"?

^0-20

rucure T^me ‘

A n  e x p l a n a t i o n  o f  th e  d i a g r a m  is tl iat w e  in ig h t  g e t  t r a p p e d  in to  th e  w e b  o f  

c ircLilari iy  o r  c y c l i c  a c t i o n s  in c a s e  w e  e x a m i n e  tlie a c t i o n  th a t  h a p p e n s  in 

p r e s e n t  t im e  i.e. at tlie t i m e  o f  s p e a k i n g  i tse lf .  F o r  e x a m p l e .  I w i l l  ta lk  

a b o u t  m y  p r e s e n t a t i o n  in  a  s e m i n a r  w h e r e  m y  p r e s e n t a t i o n  h a s  b e e n  f ix e d  

f o r  a  t im e - s lo l  i.e. 3 : 0 0 p m  to  3 : 3 0 p m .  N o w .  I c o u l d  s a y  th a t  I s t a r t - e d  

d o i n g  m y  p r e s e n t a t i o n  in th a t  s e m i n a r  a t  3 ;n O p m .  I a m  d o - i n g  m y  

p r e s e n t a t i o n  n o w  a t  3 : 1 0 p m  a n d  I w i l l  f in i s h  m y  p r e s e n t a t i o n  at  3 : 3 0 p m .  

N o \ \ \  th i s  s e e m s  to  b e  b i t  p r o b l e tn a t i c .  b e c a u s e  i f  y o u  p a \  a t t e n t i o n ,  y o u  

w o u l d  r e a l i z e  th a t  I h a v e  u s e d  all t h r e e  t e n s e s  in m y  s t a t e m e n t  in  t a l k in g  

a b o u t  t h e  a c t i o n s  th a t  t a k e  p l a c e  in p r e s e n t  t im e .  M o r e o \ e r ,  b y  t h e  t i m e  I 

t ln i s h  s a y i n g  th is ,  t h e  t i m e  3:1 1 p m  is  a g a i n  p a s t  a n d  3 : 1 2 p m  is p r e s e n t  a n d  

3 : 3 0 p m  sti l l  r e m a i n s  f u tu r e  a n d  so  fo r th .

It is f o r  th i s  r e a s o n  th a t  t h e  g r a m m a r i a n s  h a v e  i n t r o d u c e d  a  n e w  t e n n  

c a l l e d  A S P E C T .  I f  t e n s e  t e l l s  u s  a s  to  w h e n  th e  a c t i o n  is d o n e ,  a s p e c t  te l l s  

a b o u t  h o w  o r  in  w h a t  \ v a y ( s )  t h e  a c t i o n  is  d o n e .  A s p e c t  is  o f  f o u r  d i f f e r e n t  

t y p e s  i.e. f o u r  d i f f e r e n t  w a y s  o f  d o i n g  an  a c t io n .  L e t  u s  s e e  th e  f o l l o w i n g
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diEgrum to make sense what it means to say that there are four different 
aspects:

. i i  i  i  i  i  i i
Pd it T«nse Present Tense

Different types of Asf ect

I T T i

Indefinite Asoect imoerfect Asoect Perfect Asoect Perfect continuous Aspect

With this diagram of aspect, the notion of time, tense and aspects seems to 
be completed now. However, it is but necessary to provide with some 
explanation as to how this whole system works. Let us see the following 
description for different time, tense and aspects:
Present Indefinite Tense

and the way the i.e. now

The category tense tells us about a combination of time and action and if 
we try to find out as to when the action is done or at what time the action is 
done, the label present in the string tells the computer that it is now i.e. at 
the time of speaking. The remaining term ‘indefinite' in the string will tell
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t h e  c o m p u t e r  th a t  th e  w a y  in w h i c h  th e  a c t i o n  is d o n e  is in d e f in i t e  i.e. t h e r e  

is n o  d e f in i t e  a n s w e r  as  to  w h e t h e r  t h e  a c t io n  is f i n i s h e d  o r  n o t .  In fac t ,  

o t h e r  t i ian  s t a t i n g  tliat th e  a c t i o n  t a k e s  p l a c e  in p r e s e n t  t i m e  o f  s p e a k i n g ,  n o  

o t h e r  i n f o r m a t i o n  is s u p p H c d  w i th  th is  a s p e c t .  T h u s ,  in  a n  e x a m p l e ,  ' I  g o  to  

s c h o o l ' ,  t h e r e  is i io  i n f o r m a t i o n  w i th  r e g a r d  to  t h e  v e r b  ( a c t i o n )  w h e t h e r  I 

r e a c h e d  s c h o o l  o r  no t .

Present Im nerfect Tense

T h e  s e c o n d  a s p e c t  w h i c h  is know^n a s  ‘p r e s e n t  

i m p e r f e c t / c o n t i n u o u s / p r o g r e s s i v e  t e n s e ’ c o u l d  b e  e x p l a i n e d  in  th i s  w a y .  

T h e  t e n s e  w o u l d  te l l  u s  a b o u t  t h e  t i m e  a n d  w e  h a v e  to  f in d  o u t  w h e n  th e  

a c t i o n  t a k e s  p la c e .  T h e  t e r m  ‘p r e s e n t '  w i l l  te l l  u s  a b o u t  th e  t i m e  i.e . n o w  o r  

a t  t h e  t i m e  o f  s p e a k i n g ,  a n d  th e  t e m i  w h i c h  r e m a i n s  in  th e  s t r i n g  

M m p e r fe c t '  w i l l  te l l  u s  t h e  w a y  in  w-hich th e  a c t i o n  t a k e s  p l a c e .  T h i s  a s p e c t  

c a t e g o r y  is b e t t e r  t h a n  t h e  f i rs t  o n e ,  b e c a u s e  th i s  i n f o r m s  u s  b e t t e r  t h a n  th e  

f i r s t  o n e .  T h e  t e m i  i m p e r f e c t / c o n t i n u o u s / p r o g r e s s i v e  t e l l s  u s  t h a t  th e  a c t i o n  

is  n o t  y e t  p e r f e c t e d  a n d  it is in  p r o g r e s s i o n  a t  t h e  t i m e  o f  s p e a k i n g .  S o ,  

w h e n  w e  s a y ,  ' T h e  b o y  is  wa i t in g  a  l e t t e r ' ,  t h e  a c t i o n  d e s c r i b e d  b y  t h e  v e r b  

is  w i t n e s s e d  to  b e  in p r o g r e s s i o n .
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Present Perfect Tense

and the way the

This category o f  tense seems to be the best one in terms o f providing the 
information about the way in which the action is done. Most o f  the things 
that we talked about earlier happen in the similar way. The tense would tell 
us about the time and for time we need to go to the term ‘present’ and this 
will tell us that it is ‘now' or at the time o f  speaking, and the aspect marker 
‘perfect* will describe as to in what way the action is done. There is an 
important point about perfect aspect that we must explain here, it is not 
necessary that in ‘present perfect aspect’, the action has to be done always 
at the time o f  speaking. The logic is that the effect o f  the action must 
prevail in present time or at the time o f  speaking. Let us explain this with 
an example. Suppose, a teacher asks his/her students, ‘Have you done your 
homework?’ The students reply, ‘Yes, we have done our homework’. The 
issue is that no one did the homework at the time o f  speaking, but all o f  
them said that they have done the homework. What does this mean? As 1 
mentioned earlier that it is not necessary that the action has to be done or 
finished just before the time o f  speaking with regard to the ‘present perfect 
tense’ rather what is necessary is that the effect o f  the action must prevail 
in the present time or at the time o f  speaking. Similarly, if  you are offered 
a lunch and you say, ‘I have taken my lunch’ does not mean that you are 
taking lunch or have taken lunch in front o f  the person who asked the 
question, but the effect o f  your taking lunch still prevails in the present 
time.
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In th is  c a s e  to o .  th e  t e r m  i c n s e  w o u l d  te l l  u s  a b o u t  th e  t i m e  a n d  t i m e  f a c to r  

w o u l d  b e  e x p l a i n e d  b y  th e  w o r d  p r e s e n t  i.e. n o w .  T h e  w a y  in w h i c h  is  th e  

a c t i o n  is d o n e  in th is  c a t e g o r y  is c a l l e d  ^p e rfec t  c o n t i n u o u s ' .  T h e  ‘p e r f e c t  

c o n t i n u o u s  a s p e c t '  is a n  i n t e r e s t i n g  a s p e c t  in  E n g l i s h  a n d  a l s o  in  s o m e  

o t h e r  l a n g u a g e s .  It s e e m s  th a t  t h e r e  a r e  s o m e  a c t i o n s  s u c h  a s  'w r i t i n g  a  

b o o k ,  t e a c h i n g  a  c o u r s e ,  a n d  b u i l d i n g  a  h o u s e  e t c . '  a r e  s o m e  o f  th e  a c t i o n s  

w h i c h  w o u l d  d e m a n d  n o t  o n e  b u t  a  c o m b i n a t i o n  o f  t w o  a s p e c t s  in  o r d e r  to  

e x p l a i n  th e  w a y  th e  a c t i o n  is p e r f o r m e d .  T h e  a c t i o n s  m e n t i o n e d  e a r l i e r  a re  

s u c h  th a t  c a n n o t  be  f i n i s h e d  in o n e  g i v e n  t im e ,  n e i t h e r  c a n  it b e  to ld  in  a n y  

p r o g r e s s i v e  w a y .  It is, t h e r e f o r e ,  w e  h a v e  a  c o m b i n a t i o n  o f  tw o  a s p e c t s  in 

E n g l i s h ,  w h i c h  w i l l  e x p l a i n  th a t  th e  a c t i o n  is  s t a r t e d  a n d  f i n i s h e d  a t  a  g i v e n  

p o i n t  o f  l i m e  b u t  it w o u l d  a g a in  c o n t i n u e  l a t e r  a s  w e l l .

Vlany l a n g u a g e s  o t  th e  w o r l d  d o  n o t  r e a l i z e  o r  c a t e g o r i z e  t h e  a c t i o n  in  th i s

w a y  a n d  t h u s  w o u l d  m a n a g e  w i t h  th e  i m p e r f e c t / c o n t i n u o u s  a s p e c t  i t se l f .

T h e r e f o r e ,  i n s t e a d  o f  f o u r  a s p e c t s ,  m a n y  l a n g u a g e s  h a v e  o n l y  t h r e e

a s p e c t s .  W e ,  h o w e v e r ,  w o u l d  k e e p  th i s  c a t e g o r y  a s  w e l l  f o r  t h e  p u r p o s e  o f

c o m p u t a t i o n a l  p r o c e s s e s  in o u r  p a r s e r .  It is  a l w a y s  p o s s i b l e  to  f o r m u l a t e  a

s e n t e n c e  f o r  ' p e r f e c t  c o n t i n u o u s  t e n s e '  in  m a n y  I n d i a n  l a n g u a g e s .

H o w e v e r ,  t h e  p a r s e r  w o u l d  h a v e  th e  c a p a b i l i t y  t o  i g n o r e  th i s  a s p e c t  i f  in

c a s e  th e  l a n g u a g e  d o e s  n o t  m a r k  th is  a s p e c t  m o r p h o l o g i c a l l y .

It  i s  b u t  o b v i o u s  th a t  t h e  c o m p u t e r  d o e s  n o t  h a v e  to  b e  s t r a i n e d  f o r  t h e s e

a s p e c t s  in  d i f f e r e n t  t e n s e s ,  h i  o t h e r  w o r d s ,  i f  w e  c a n  c o m p u t e  t h e  v a l u e  o f

d i f f e r e n t  a s p e c t s  in o n e  t e n s e ,  w e  d o  n o t  h a v e  to  k e e p  r e p e a t i n g  t h e  p r o c e s s

o f  c o m p u t a t i o n  f o r  o t h e r  t e n s e s  b e c a u s e  t h e  p a r s e r  h a s  b e e n  g i v e n  th e

v a l u e  o f  t e n s e s  a n d  it a u t o m a t i c a l l y  r e c o g n i z e s  th e  t e n s e  v a l u e  f o r  p a s t  a n d

fu tu re .  It is f o r  th i s  r e a s o n  th a t  I d o  n o t  w a n t  to  e x p l a i n  t h e s e  a s p e c t s  in  
d i f f e r e n t  t e n s e s .
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The Computation of Hindi Stems For different Aspect
1. P re s e n t  in d e f in i te  tense :  facile*  Hdcii ^  | ( T h e  b o y  r e a d s  th e

b o o k )

root aspect PNG tense + PNG

+ a’ + a
2. P r e s e n t  im p e r f e c t  ten se :  ^  ^  ^  1 ( T h e  b o y  is  r e a d in g

th e  b o o k )

3. P r e s e n t  p e r f e c t  ten se ;  ^  ^  o r  ^  ^

T h e  b o y  h a s  r e a d  th e  b o o k ,  o r  T h e  b o y  h a s  e a te n  th e  b re a d .

asbect PNG tense

0 in case the root of the 

verb ends in a consonant 
sound

+  9 / ^ r I
4 .  P r e s e n t  p e r f e c t  c o n t i n u o u s  te n se ;  c4S=hl <^i %

T h e  b o y  h a s  b e e n  r e a d in g  th e  b o o k  s in c e  m o r n in g .

aspecti PNG aspect2 PNG tense + PNG

? r + a + 7 F  +  a
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Conclusion
1 w o u l d  c o n c l u d e  in a  l in e  s a y i n g  th a t  th e  t e a m  w h o  is  t r y in g  to  

d e v i s c - 'd e v e lo p  th e  p a r s e r  n e e d s  y o u r  s u p p o r t  a n d  b e s t  w i s h e s .  I b e l i e v e  

tliat tiic p a r s e r  h a s  th e  p o w e r  to  d o  w o n d e r  in  t e n n s  o f  th e  c o m p u t a t i o n a l  

\  a lu e .  I f  w e  s u c c e e d  in w l ia t  w e  h a v e  v e n t u r e d  fo r ,  it w o u l d  p r o v e  l ik e  a  

b o o n  fo r  t h o s e  w l io  ju s t  k n o w  h o w  to  w r i t e  in E n g l i s h  a n d  i f  t h e y  w i s h  to  

c o n v c r t  t h e i r  d o c u m e n t s  in H in d i ,  t h e y  w o u l d  b e  a b l e  to  d o  it in  n o  t im e .
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