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When a document is to appear ill several dialects or 
closely re la ted  langu-Res, there are many practical reasons 

fo r  a d a p t i n g  I t  f rom one to ano the r  r a the r  than  p repar ing  
separate translations. I Iowever,  manual adaptlon can be 
tedious, errorful, and r equ i res  a bidialectal adaptor (of ten  

unavailable) and/or qua l i f i ed  linguist (if available, v e r y  
e x p e n s i v e ) .  Compute r -a ided  adaption m i g h t  be an 
a l t e r n a t i v e ,  bu t  Is i t  feas ib le  to w r i t e  a compute r  program 
w h i c h  contr ibutes enough  to be worth the bother  and cost? 

For t he  source  d ia lec t  ($D) is provided a root d i c t i o n a r y  
and a s u f f i x  d i c t i ona ry ;  each e n t r y  conta ins  the  s t r i n g  of  
characters by wh ich  that morpheme is recognized, 
morphological  category, morphophonemic properties .... and 
for  roots, the "0 for,n. For each target dialect (TD) is 
provided a s u f f i x  dict ionary, a list of  the regular sound 

changes (RSC's) wh ich  when applied to a "O root w i l l  yield 
t h e  c o r r e c t  TI} r e f l ex ,  and a l is t  of pairs  of roots not  cogna te  

in  t h e  SD and TD, 

T h i s  paper descr ibes  an e x p e r i m e n t  in c o m p u t a t t o n a l l y  

a s s i s t i n g  t i le  adapt ;on  of t ex t  from one dia lect  of cen t ra l  
P e r u v i a n  Quechua  (a po lysyn the t i c ,  a l :g lu t ina t ive .  American 
I n d i a n  l a n g u a g e )  to ~everal others .  The overa l l  r e su l t s  are  

e x t r e m e l y  encou ra g ing :  compute r -a ided  dia lect  adaptton is 

f e a s i b l e  and  has  i m p o r t a n t  advantages  over  e n t i r e l y  m a n u a l  
methods. 

Bolow w e  descr ibe  the  dia lect  s i tua t ion ,  the  data and 
p rocesses  of  the  e x p e r i m e n t a l  program, and a field tes t  of 
t e x t  p roduced  by the  program. 

Six d ia lec t s  d i f f e r i n g  phonologica l ly ,  l e x i c a l l y ,  and 
l ; r a n | n | a t l c a l l y  w e r e  involved .  The r ich d l v c r s i t y  of  
d i f f e r e n c e s  a re  domina ted  by a f e w  k inds  of sy s t ema t i c  
d i f f e r e n c e .  The  program t reats  these classes of d i f f e r ence  
s e p a r a t e l y  r a t h e r  than  by  a s ing le  method (such as s t r i n g  
s u b s t i t u t i o n ) :  t h i s  r equ i r e s  a deta i led  ana lys i s  of the  source  
d i a l e c t  t ex t .  

E x a m p l e s  of the  k i n d s  of  d l f ferences  involved:  

Phonolog.icah the  reflexes of four proto-Ouechua ('O) 

phonemes ('/~/'l~/'fMf/fl/) --in the government-mandated 
orthography-- are: Panao: tr ch II Ji. Huallaga: ch ch ]I if. 

Dos-de-Mayo: ch t~ I n. l,lata: ch s I n. Yanahuanca: t, xr t ss I n. 

and Junln: tr ch I n. 

I , - x l c a h  'to ~et  w e l l / r e c o v e r  f rom an il lnes~'  i~ 

ex-pressed w i t h  the  root a l l chaka : -  in I iua l laga ,  a l iya : -  in  
l , lata, and k a c h a k a : -  In J u n i n .  

G r a n | m a t l c a h  1 ) Morphologicah  a s u f f i x  m a y  be present  
In one  d ia lec t  and absent  in another ;  the forms  or proper t ies  
of  c o r r e s p o n d i n g  s u f f i x e s  may d i f i e r  across dialects ;  t he re  
a re  d i f f e r e n t  syMems of lndtcatlnf' ,  p l u r a l i t y  w i t h i n  the  
verb., in some d ia lec t s  the re  are 3-5  d i s t inc t  p lu ra l l ze r s  
o c c u r r i n g  in  d i f f e r e n t  "slots" and condi t ioned by w h a t  o the r  
s u f f i x e s  occu r  in the  word ;  In o thers  there  is o n l y  one 
p l u r a l i z o r  w h i c h  has  a f ixed  posit/on; ~-) Syntact ic :  the  

complements of phasal verbs ( 'begin' ,  'finish'...) are 

subordlnatod as adverbial clauses in some dialects but as 

infinitival (object)clauses in others. 

A TD root d i c t i o n a r y  Is c o m p u t a t l o n a l l y  de r ived  by  I )  

a p p l y i n g  t he  RSC's to the  "Q form of each $D root and ~-) 

s u b s t i t u t i n g  t he  TD root for non-cogna te  root pairs.  

Tc, x t  is adapted word  by word,  f i rs t  a n a l y z i n g  SD w o r d s  

and t h e n  s y n t h e s i z i n g  TI) words.  (An ea r ly  penc t l -and- lmper  
, , x p e r i ; n e n t  sul%~,ested tha t  for Ouechua,  w o r d - b y - w o r d  

m e t h o d s  cou ld  e f fec t  a p p r o x i m a t e l y  95% of the  r equ i r ed  
ehange,~.) Af ter  o r t h o g r a p h i c  ad jus tments ,  a s imple .  
recursivc,  exhaust ive search attempts to decompose each 
w o r d  In to  a root  and zero or more s u f f i x e s  by m a t c h i n g  the  
w o r d ' s  c h a r a c t e r s  to the  s t r i ngs  of charac te r s  of d i c t i o n a r y  

e n t r i e s  s u b j e c t  to c o n s t r a i n t s  of a b u i l t - i n  morphology .  Tests 

a re  app l i ed  1) d u r i n g  the  search to t e a t  the  s u i t a b i l i t y  of  a 
m a t c h i n g  s u f f i x  as the  immedia t e  s u c c e ~ o r  to w h a t  

precedes ,  and 2) a f t e r  al l  the  word  is matched  to morphemes  
to t es t  the. ove ra l l  s u i t a b i l i t y  of tha t  sequence of morphemes .  
T h - s c  tes t s  c o n s t r a i n  possible decomposi t ions  to w i t h i n  
m a n a g a b l e  l tn l i t s .  Word decomposl t ioq is compl ica ted  by  

v a r i o u s  m o r p h o p h o n e m i c  processes. 

P l u r a l i z a t i o n  d i f f e r ences  are accommodated by 1) 

t a g g i n g  as p l u r a l  each decomposi t ion w h i c h  con ta ins  a p l u r a l  
m o r p h e m e ,  2) d e l e t i n g  tha t  p lu ra l  morpheme,  and 3) 
i n s e r t i n g  t he  appropr i a t e  p lura l ize !  for  the  TD word.  

,Synthesis  of  a TD word  proceeds by 1) s u b s t i t u t i n g  t he  
SD root  by the  cor responding  TD root f rom the  

( : o i u p u t a t i o n a i l y  de r ived  TI} root d i c t im |a ry ,  Z) se lec t ing  for  
e a c h  m o r p h e m e  t he  correc t  a l lomorph,  3) conca tena t ion  of  
t h e  a l l o m o r p h s ,  and 4) o r thog raph i c  ad jus tment .  E x a m p l e s  
a re  s h o w n  in F igu re  1. 

M a n y  w o r d s  have  m u l t i p l e  decomposi t ions  but  t h i s  is  
t o l e r a b l e  because  s y n t h e s i s  of a l t e rna t i ve  decomposi t ions  of  
one  5D w o r d  u s u a l l y  y ie ld  iden t ica l  TD words.  Nonident ica l  
a l t e r n a t i v e s  for  one SD word  are le f t  to the  choice  of the  
h u m a n  e d i t o r / c h e c k e r .  

About  40  pages of t e x t  w e r e  adapted in to  each  of 5 
t a r g e t  d i a l ec t s  for  use in  the  f ie ld  test. Sampl ing  ind ica t e s  
t h a t  t he  c o m p u t e r  co r rec t ly  changed about  760  morphemes  
per  1000  w o r d s  of t ex t ;  in the  wor s t  case n a t i v e  speaker s  
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SO orlhogriphi¢ form: ( l )  lywarkaykan 

The w o r d  ana lyzer  produces, in succession: 

length converted: (2) aywarkaykan 
$egmentatlon: (3) aywa-rka-yka-n 
morphophonemic form: (4) saywa-RKA-YKA:-3 
DlurJdify handled: (5) (taywa-YKA:-3).t4=L 

The  word  syn thes i ze r  produces, in succession: 

r e-plu,alizalion: (6) IIywi-YKA:-YA:-3 
allomorph selection: (7) aywa-yka:-ye-n 
TD or'thoQf'aphic form: (8) aywaykasyan 

'lhey are joins" 

Figure I 

sugges t ed  about  190 additional changes  per | 0 0 0  words.  The 
c o m p u t e r  conver ted  text  w h i c h  o therwise  would  have  been 
at best  o n ly  marg ina l ly  lntellit~lble to a speaker of another  
dia lect  in to  - - w i t h  a f e w  except ions- -  f u l l y  comprehensible  
t ex t .  T h u s  the  program brings a text  being adapted close 
e n o u g h  to the  TD that  it can be edited/corrected by a na t ive  
speaker  of  the  TD w i t h o u t  m u c h  coaching or reference to the  
3D tex t .  

Since Inevi tab ly  there  is a non- t r iv ia l  residue of 
c h a n g e s  Infeasible  for  the  computer ,  i ts ou tpu t  requires  
s u b s e q u e n t  m a n u a l  correct ing/edi t ing.  Therefore,  ra ther  
t h a n  s t r i v e  to make  the  program do eve ry th ing  imaginable,  it  
is w i s e  to do the  o v e r w h e l m i n g  number  of systemic,  " low 
level"  c h a n g i n g  and not  u n d u l y  complicate the prol~ram to 
accommoda te  too m u c h .  The test identified m a n y  re la t ive ly  
i n f r e q u e n t  changes  not  handled by the  present program. For 
mos t  of  t h em ,  computa t ional  adaptlon is not feasible. These 
are  discus.sod in a vers ion of th is  paper w h i c h  has  been 
p u b l i sh ed  by Note~ ~ .  Linguist ics.  $IL. It is available f rom 
T h e  In te rna t iona l  Linguis t ics  Center, 7500 Camp Wisdom 
Road, Dallas TX 75236  fo r  $.75 , as Special Publ icat ion 1, 
Prospects f o r  Compttter-Assistod Dialect Adeption. 

Conclusion:  A computer  can contr ibute  s ign i f ican t ly  to 
adapt ion  be tween  dialects or closely related languages.  

(9) lywirk |ar inanp|q 

(10) lywirks:r in|npsa 
( l  i )  lyWl-rka-:ri-na-n-p|Cl 
( l  2) saywi-RKU-:RI-NA-3P-PAQ 
(13) (eaywa-RKU-NA-3P-PAO).(.PL 

(|  4) eaywa-RKU-YA:-NA-3P-PAO 
(15) lyws-rku-ya:-nl-n-paq 
( i6) sywsrkuyaananpaQ 
'in order that they 8o' 
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