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 -  Bas q ue  is  a m orph ologically-rich  agglutinative  language .
    Translating to Bas q ue  re q uire s  a h uge  ge ne ration of m orph ological inform ation.
    Som e  Spanis h  w ords , lik e  pre pos itions  or article s , corre s pond to Bas q ue  s uffixe s . In cas e  of e llips is  m ore  th an one  s uffix can be  adde d to th e  s am e  w ord.

   e txe  e txe k o       e txe k oa e txe k oare ngana 
/h ous e / /of th e  h ous e / /th e  one  of th e  h ous e / /tow ards  th e  one  of th e  h ous e /

 -  Bas q ue  is  fre e -orde r: th e  orde r of th e  cons titue nts  into th e  s e nte nce  is  fre e .
Both , "Giz ona e txe ra doa" and "Etxe ra doa giz ona" (/th e  m an goe s  h om e /), are  corre ct in Bas q ue .

 -  Bas q ue  is  a low -de ns ity language : 
 -  Bas q ue  is  s pok e n by alm os t 1,000,000 pe ople , but only for 500,000 pe ople  it is  th e ir firs t language . 
 -  Th e re  are  fe w  corpora available  and th e y are  s m alle r th an corpora available  for oth e r language s .
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 -  Matre x s ys te m  is  a Data-Drive n s ys te m .
 -  Matre x h as  a language - inde pe nde nt de s ign.
 -  SMT aligne d ph ras e s  are  e nrich e d w ith  lingüis ticaly m otivate d aligne d ch unk s .
Spanis h  is  divide d in ch unk s  us ing Fre e ling s h allow  pars e r.
Bas q ue  is  divide d  in ch unk s  us ing Eus m g
Th os e  ch unk s  are  aligne d us ing an "e dit-dis tance  s tyle " alignm e nt algorith m .

 -  Tunning MaTrEx to Bas q ue : due  to Bas q ue  pe culiaritie s  s ligh t ch ange s  are  include d.
1) Bas q ue  te xt is  s e gm e nte d into m orph e m e s . for e xam ple :

             e txe k oan                         e txe <IZ E><ARR>     + <S><GEL>      + <S><INE>
  /in th e  one  of th e  h ous e /            /h ous e <NOUN>/       /of<SING>/        /in<SING>/

2) Afte r translation a pos tproce s s ing s tage  is  ne ce s s ary. To carry out th e
ge ne ration w e  h ave  re us e d Matxin's  le xical ge ne ration m odule .

M ATREX SYSTEM
 -  Matxin is  a clas s ical trans fe r s ys te m . 
    Divide d in th re e  m ain s te ps : analys is , trans fe r and ge ne ration.
 -  It h as  be e n s pe cifically de s igne d for Spanis h -Bas q ue  language  pair.

 -  Analys is : th e  Fre e ling toolk it is  us e d to carry out th e  Spanis h  de pe nde ncy 
   pars ing.
 -  Trans fe r is  divide d into le xical-trans fe r and s yntactical-trans fe r:
 -  For le xical trans fe r dicctionary is  us e d.
 -  For s yntactic trans fe r tre e  tranform ation rule s  h as  be e n de ve lope d.

 -  Ge ne ration, lik e  trans fe r, is  divide d in tw o s ubs te ps . Le xical and s yntactical 
   ge ne ration.
 -  In s yntactical ge ne ration th e  orde r of th e  de pe nde ncy tre e  e le m e nts  is  

        de fine d. 
 -  In le xical ge ne ration th e  w ord form s  are  ge ne rate d, adding s uffixe s  w ith  

        m orph ological inform ation to th e  le m m as . Le xicon of th e  Eus m g h as  be e n 
        re us e d.
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 -  A ne w  translation s ch e m e  bas e d on m orph e m e s  ins te ad of w ords .
 -  Contradictory re s ults  for autom atic and h um an e valuations , cons is te nt w ith  th e  findings  of (Callis on-Burch  e t al., 2006):
 -  Th e  autom atic m e trics  indicate  th at th e  data-drive n s ys te m  outpe rform s  th e  rule -bas e d s ys te m  on th e  in-dom ain data.
   BLEU: diffe re nce  of 1.68 points  (27%  re lative  incre as e ) for w ord-bas e d and 2.47 points  (21%  re lative  incre as e ) for m orph e m e -bas e d
-  On th e  contrary, th e  h um an e valuation indicate s  th at rule -bas e d s ys te m  outpe rform s  th e  data-drive n approach  for both  corpora, irre s pe ctive  of th e  corpus .
   H TER "in-dom ain":   14.3 points  for th e  w ord-bas e d e valuation and 10.5 points  for th e  m orph e m e -bas e d e valuation.
   H TER "out-dom ain": 31.4 points  for th e  w ord-bas e d e valuation and 41.4 points  for th e  m orph e m e -bas e d e valuation.

 -  H ow e ve r, le t us  to s tre s s  th at 
-  Matxin h as  be e n s pe cifically de ve lope d and de s igne d to translate  from  Spanis h  to Bas q ue .
-  MaTrEx is  ge ne ric and th e  cos t of adapting it to Spanis h -Bas q ue  translation is  orde rs  of m agnitude  low e r.

 -  Ne xt s te ps : 
 -  Building a h ybrid s ys te m  upon th e  re s pe ctive  s tre ngth  of both  approach e s .
 -  Inve s tigating autom atic e valuation m e trics  th at w ould be  m ore  s uite d to th e  e valuation for m orph e m e -bas e d translation.
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 -  Training and de ve lopm e nt corpora: Both  are  e xtracte d from  Cons um e r corpus .                                          Som e  s tatis tics  from  th e s e  corpora:
   A colle ction of 1036 Spanis h  article s  of th e  Cons um e r Eros k i m agaz ine  and 
   th e ir translation into Bas q ue . 
 -  Te s t corpora: Tw o diffe re nt corpora are  us e d for e valuation. 
     -  Cons um e rTe s t, 1500 s e nte nce s  e xtracte d, as  train and de ve lopm e nt corpora, 
        from  Cons um e r corpus . So it can be  cons ide re d "in-dom ain" 
     -  EitbTe s t corpus , e xtracte d from  a diffe re nt corpus  and cons ide re d 
       "out-of-dom ain" in e valuation . 
     -  A s ubs e t of 50 s e nte nce s  from  both  te s t corpora are  e xtracte d to carry out th e  
       h um an e valuation.
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 -  For autom atic e valuation w e  h ave  calculate d th e  BLEU  and NIST m e trics , on both  
   in-dom ain (Cons um e rTe s t) and out-dom ain (EitbTe s t) te s t corpora.
 -  Be caus e  of th e  s pe cific nature  of Bas q ue , as  pointe d above , w e  pe rform  tw o type s  
   of e valuation: 
 -  W ord-bas e d e valuation (W B)
 -  Morph e m e -bas e d e valuation (MB)

 -  For h um an e valuation w e  h ave  calculate d th e  e dit-dis tance  m e tric (Prz ybock i 
   e t al., 2006) als o calle d H TER or H um an-targe te d Translation Error Rate  (Snove r 
   e t al., 2006), w h ich  is  de fine d as  th e  num be r of m odifications  a native  Bas q ue  
   translator h as  to m ak e  s o th at th e  re s ulting e dite d translation is  an e as ily 
   unde rs table  Bas q ue  s e nte nce  th at cons tains  th e  com ple te  m e aning of th e  

   

   s ource  s e nte nce .
 -  As  in autom atic e valuation w e  h ave  calculate d th e  m e trics  w ord bas e d (W B) 
   and m orph e m e  bas e d (MB).

AUTOM ATIC EVALUATION H UM AN EVALUATION
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El h om bre  va a cas a.
 

Gizona e txe ra doa.

ir/VMIP3S0

e l/DA0MS0

h om bre /NCMS000 a/SPS00

cas a/NCFS000

joan/[ADT][A1][NR_ H U]

giz on/[IZ E][ARR] e txe /[IZ E][ARR]

-/[ABS][NUMS] -/[ALA][NUMS]

Analys is

Trans fe r

Ge ne ration




