
What you need to know about cross lingual retrieval

“A rose by any other name”
Can you still find it?

What you need to know about cross lingual retrieval
By Phil Vines and Sandra Potter

Phil Vines is Deputy Head o f the School o f Computer Science and Information Technology at RMIT University. He 
obtained his PhD in 2001 in Chinese language information retrieval, and since that time he has continued to supervise 

PhD students and conduct research in cross lingual information retrieval. He is particularly interested in Asian language 
information retrieval, and has been active in the NTCIR workshop. He also holds a Bachelors degree in Chinese from the

University o f Melbourne.

Sandra Potter is a Director o f Potter Farrelly Consulting and an internationally recognized expert in the law and 
technology fie ld and is on the executive board o f The Sedona Conference Working Group 6: International Electronic

Information Management, Discovery and Disclosure

Portions o f this article are taken from an article prepared for the 2nd Annual Sedona Conference® International 
Programme on Cross-Border Discovery and Data Privacy held on 15-16 September in Washington, DC; they 
are reprinted courtesy of The Sedona Conference® (www.thesedonaconference.org).

W T O 1 in itia tiv es  and  th e g row th  o f  th e g lo b a l e c o n o m y  
h a s m a d e  th e  w o rld  a sm a ll p la c e  w h en  it c o m e s  to  
p o s s ib le  is su e s  a r isin g  ou t o f  co n tractu a l a g reem en ts  or  
in fo rm a tio n  transfer. W h en  C ross ju r isd ic tio n a l m atters  
arise  a cro ss  borders th e so u rce  la n g u a g e  o f  su ch  
a g reem en ts  and re la ted  c o m m u n ica tio n  b e c o m e s  o n e  o f  
th e m o st  c o s t ly  and  c h a lle n g in g  a sp ec ts  o f  an y  c a se  
w h ere  the lit ig a tio n  is  b e in g  run in  o n e  la n g u a g e  and  
th ere are d o c u m en ts  around th e  w o r ld  in  d ifferen t  
co u n tr ies  in  other la n g u a g es. A u to m a ted  cr o ss  lin g u a l 
retr ieva l so lu tio n s  h a v e  b e c o m e  an op p o rtu n ity  to  cu t 
so m e  o f  th e co sts  and  still g e t  th e required  resu lts.

Background

It w a s  n o t u n til th e  w id esp rea d  u sa g e  o f  th e  W o rld  W id e  
W e b  in  the N in e tie s  that search  en g in e  u sa g e  b e c a m e  a 
c o m m o n  p h en o m en o n . H o w e v e r  research  in  to  th e  b est  
w a y  to  ex tract in terestin g  re lev a n t in fo rm a tio n  from  
a m o n g st large qu an tity  o f  d o c u m en ts  b y  au tom ated  
m ea n s  h as b ee n  g o in g  o n  s in c e  th e  F ift ie s  and  S ix t ie s 2. 
W ith  lim ited  co m p u ta tio n a l p o w er , ea rly  sy s te m s  o ften  
o n ly  in d e x e d  d o cu m en t t itle s  and  u se d  B o o le a n  k ey w o r d  
q u eries , rather than  free  text. E v en  to d a y , th e la y  u ser

m a y  n o t u nderstand  that search  en g in es  s till 
p re d o m in a te ly  u se  the b a g  o f  w o rd s m o d e l o f  
in form a tio n . D o cu m en ts  are s im p ly  se e n  as a b ag  o f  
w o rd s w ith o u t an y  s ig n ifica n t regard to  th e structure or  
th e m e a n in g  o f  the w o rd s. T h e search  en g in e  p ro cess  
w o rk s la r g e ly  b y  m atch in g  w o rd s in  a q u ery w ith  
d o c u m en ts  that co n ta in  th o se  w o rd s. T ry typ in g  
“A m e r ica n s  at w a r but n o t c iv il w ar” in to  y ou r favorite  
search  e n g in e s  and  ch a n ces  are y o u  w il l  g e t  the  
W ik ip e d ia  p a g e  o n  th e A m erica n  C iv il W ar.
Y e t  d esp ite  th ese  sh o rtco m in g s, search  en g in e  
te c h n o lo g y  has m ad e en o rm ou s a d v a n ces, particu larly  
s in c e  th e  ad v en t o f  the T R E C 3 co n fe ren c e  that started in  
th e ea rly  n in e tie s , and h as p ro b ab ly  b ee n  the m o st  
im portant ca ta ly st in  in form a tio n  retrieval research . T he  
T R E C  c o n fe ren c e  q u ick  d e v e lo p e d  a num ber o f  (ev e r  
ch a n g in g ) task s k n o w n  as tracks w h ich  co n cen tra te in  
d ifferen t areas o f  in form a tio n  retrieval. A s  w e ll  as 
s im u la tin g  the b eh a v io r  o f  a ca su a l u ser  o f  ty p in g  in  
q u eries  and  lo o k in g  for re levan t d o cu m en ts (the “ad h o c ” 
task ), th ere has b e e n  a w id e  var iety  o f  o th er tracks su ch  
as p aten t search , b lo g  search , g e n o m ic s  track, q u estion  
a n sw e r in g , and o f  co u rse  th e leg a l track. T h e m o st
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im portant con tr ib u tion  o f  th e co n fe r e n c e  is  th e p r o v is io n  
o f  stan d ard ized  d o cu m en t c o lle c t io n s , q u ery  se ts  and  
re lev a n ce  ju d g m en ts , w h ic h  p ro v id es  a le v e l  p la y in g  
f ie ld  o n  w h ic h  to  co m p are th e p erfo rm a n ce o f  d ifferen t  
search  en g in e  so ftw are  and th is  a llo w  q u a lita tiv e  
co m p a riso n s to  b e  m ad e , as w e l l  as p ro v id in g  a foru m  for  
research ers in  th e  area to  c o m m o n  to g eth e r  to  share their  
ex p er ien ces .
M o st  o f  th e ea rly  search  en g in e  research  w a s  cen tered  on  
E n g lish  la n g u a g e  d o cu m en ts an d  q u eries , as th is  w a s  the  
d om in a n t form  o f  w e b  co n ten t in  th e  ea rly  p er io d  o f  th e  
W eb . A s  W eb  u sa g e  started  to  p erm eate  n o n  E n g lish  
sp ea k in g  co u n tr ies, th e am ou n t o f  n o n  E n g lish  co n ten t 
started to  in crease . O n e  recen t stu d y  estim a ted  that 
s lig h tly  m ore than 50%  o f  th e  to ta l w e b  co n ten t is  n o w  in  
C h in ese . A s  the m u ltilin g u a l nature o f  th e w e b  started to 
d e v e lo p , p e o p le  started w o n d er in g  i f  it w o u ld  b e  p o ss ib le  
to  a c c e ss  the g r o w in g  v o lu m e  o f  in form a tio n  that e x is te d  
in  fo re ig n  la n g u a g es. S o m e  p e o p le  d ream ed  o f  ty p in g  in  
a q u ery in  their o w n  la n g u a g e , re tr iev in g  in form a tio n  in  
an other la n g u a g e  and th en  h a v in g  it s e a m le ss ly  
au to m a tica lly  translated  to  th eir  o w n  la n g u a g e. W h ile  
th is  H o ly  G rail is  s till  so m e  w a y  o ff , su b stan tia l p ro gress  
h as b ee n  m ade.
In 1 9 9 4 , a S p an ish  la n g u a g e  track w a s  in trod u ced  at 
T R E C , and in  1 9 9 6  a C h in ese  track w a s  added.
E u ropean  la n g u a g e b a sed  retr ieva l in c lu d in g  co m b in in g  
E n g lish , F rench  and G erm an w a s  later spun  o f f  in to  its 
o w n  co n fe ren c e  C L E F 4. A t  that tim e, retrieval 
tech n iq u es  for E n g lish  and oth er re la ted  E uropean  
la n g u a g es  w e re  w e ll  a d v a n ced  b ut le s s  w a s  k n o w n  about  
th e p ro b lem s o f  in d e x in g  and retr iev in g  in form a tio n  in  
oth er scrip ts. In 19 9 9 , the first N T C IR 5 c o n fe ren c e  w a s  
h e ld  in  Japan. T h is  c o n fe ren c e  lo o k s  at C h in ese  
Jap an ese and  K orean  la n g u a g es . In itia lly  there w e re  
m o n o lin g u a l rather than cro ss  lin g u a l task s, th e  id ea  
b e in g  to  g iv e  p articipants ex p o su re  to  th e p ro b lem s o f  
w o rk in g  in  w h a t w a s  for  m o st, a  q u ite  fo re ig n  la n g u a g e . 
In E n g lish  la n g u a g e  retr ieva l, d o cu m en ts  are 
co n cep tu a liz ed  as a ser ie s  o f  w o rd s, and  th is is  w h a t is  
in d ex ed . C h in ese  w o rd s  c o n sis t  o f  o n e  or m ore  
characters, and thus there are su b stan tia l is su e s  around  
w h a t th e u n it o f  in d e x in g  sh o u ld  b e . Further, w ith  text  
b e in g  a co n tin u o u s se q u e n ce  o f  ch aracters, w ith  n o  
sp a ce s  b e tw een  w o rd s, w o rd  seg m en ta tio n  a lso  b e c o m e s  
an issu e . A tten tio n  q u ic k ly  turned to  cr o ss  lin g u a l task s, 
and the co n fe ren c e  co n tin u es  to  th e  d ay . In 2 0 0 1  T R E C  
co m m e n c e d  and A r a b ic /E n g lish  cro ss  lin g u a l track that 
ran for  tw o  years. A  k e y  part o f  cr o ss  lin g u a l retr ieva l is 
o f  co u rse  translation . W e  g iv e  a b r ie f  o v e r v ie w  in  the  
m ajor is su e s  in  the fo l lo w in g  sectio n .

Language Translation Issues

W ork  on  co m p u terized  la n g u a g e  tran slation  h a s b een  
g o in g  on  s in ce  the d ig ita l co m p u ters w e re  b u ilt  in  the  
19 4 0 's6. R esearch ers in  th e area h a v e  b e e n  q u oted  as 
sa y in g  that the p ro b lem  sh o u ld  b e  so lv e d  in  th e n e x t  10  
years. U n fortu n ate ly  th ey  h a v e  b e e n  sa y in g  th is  for at 
lea st th e la st 3 0  years. W h ile  q u a lity  co n tin u es  to

im p ro v e, it fa lls  short o f  w h at can b e  a c h iev e d  w ith  
(c o s t ly )  hum an translation.
A u to m a tic  translation  g en era lly  p ro ceed s  on  a num ber o f  
le v e ls , lo o k in g  b oth  at the translation  o f  in d iv id u a l w ord s  
and o f  th e sen ten ce  structure. A t th e w o rd  le v e l, the  
m ajor is su e  is  am b igu ity . A  w o rd  in  a g iv e n  sou rce  
la n g u a g e m ay  o ften  h a v e  m ore than o n e  m ea n in g , and  
ev e n  i f  the m ea n in g  in  a g iv e n  co n tex t can b e  d iscern ed , 
there m a y  b e  m u ltip le  w ord s in  the target lan g u age that 
ex p ress  d ifferen t sh ad es o f  sim ilar m ean in g . A  
co m m o n ly  c ited  ex am p le  is  bank, w h ic h  m ay  m ean  a 
river bank, a fin an c ia l institu tion , or so m eth in g  e lse , su ch  
as in  th e p lan e b an k ed  sharply.
In standard lan g u age translation , there are a n u m ber o f  
sta tistica l tech n iq u es, w h ich  can  b e  a p p lied  to  se le c t  the  
correct translation  b a sed  on  th e co n tex t in  w h ic h  a w o rd  
appears in  the sou rce  lan gu age. T h ese  ty p ica lly  u sed  
M ark ov  b ased  lan g u age m o d e ls.
L an gu a ge translation  sy stem s m u st a n a ly ze  the  
gram m atica l structure o f  tex t to  b e  translated. O n e o f  the  
m ajor p ro b lem s is  that w h ile  there is  g en era lly  a regular  
structure there are a lw a y s  ex cep tio n s  and su b tleties, 
w h ich  o ften  co n fo u n d  m ach in e translation  system s. 
H u m an s can dea l w ith  th ese  n u an ces, partly b eca u se  in  
ad d ition  to the gram m atical and syn tactica l c lu e s , th ey  
a lso  understand the m ean in g  o f  w h at is  b e in g  c o n v ey e d , 
w h ic h  p ro v id es a g o o d  dea l o f  extra in form ation  h o w  a 
g iv e n  structure sh o u ld  be understood . For ex a m p le  in  
the sen ten c e  R o ss  w a s  to ld  w h at to  d o  b y  the river. T he  
reader w ill  d ism iss  the parse w h ich  m ean s “th e river to ld  
R o ss  w h at to d o ” , as it doesn't m ak e sen se , but an 
au tom atic  translation  sy ste m  w ill n o t c h o o se  the correct 
structure ev ery  tim e, th ereby lea d in g  to  incorrect 
translations. It is  g en era lly  a c k n o w le d g ed  that so m e k in d  
o f  rep resentation  o f  m ean in g  is the k e y  to  h igh  q u ality  
translation . T his is the subject o f  m u ch  o n g o in g  research .
C urrently , g o o d  autom atic translation  sy stem s can  
u su a lly  c o n v e y  th e g is t  o f  w h at is b e in g  said  in  the  
sou rce  lan g u age a lth ou gh  there m a y b e is su e s  w ith  the  
structure o f  the translated m aterial and  the w ro n g  c h o ice  
o f  w o rd s. G reater su c c e ss  w ith  la n g u a g es that h a v e  
so m ew h a t sim ilar structure, for ex a m p le  E n g lish  to  
F rench, com p ared  w ith  E n g lish  to C h in ese , or E n g lish  to  
A rab ic. A s id e  from  issu e s  o f  d iff icu lty  o f  d iffer in g  
la n g u a g e  pairs, the quality  o f  a translation  can vary  
greatly  d ep en d in g  o n  the sty le  o f  tex t b e in g  translated. 
T ex t that has lo n g  sen ten ces w ith  co m p lica ted  structure  
(su ch  as m ay  b e  se e n  in  lega l d ocu m en ts) is  m u ch  m ore  
p rone to  error, com p ared  to short s im p le  sen ten ces. T ex t  
w h ic h  attem pts to c o n v e y  m ean in gs in  su btle w a y s  is  
sim ila r ly  m ore p rone to error that tex t w h ich  is  
straightforw ard and direct.

Language Translation in Information Retrieval

C ross lan g u age Inform ation  retrieval is  g en era lly  defin ed  
as a situ ation  w h ere  q u eries are in o n e  lan g u age, and the  
“d o cu m en ts” b e in g  queried  are in another language.
S o m e  p e o p le  ex ten d  this to  in clu d e the situ ation  w h ere
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d o cu m en ts  are in  m u ltip le  la n g u a g es , a lth ou g h  th is is  
u su a lly  ca lled  m u ltilin g u a l in fo rm a tio n  retrieval.
T h e first step  in  a cro ss  lin g u a l retr ieva l task is  to co n vert  
it to a m o n o lin g u a l retr ieva l task  and th en  ap p ly  standard  
m o n o lin g u a l retr ieva l ap p roach es. T h is  co u ld  b e  
a c c o m p lish e d  b y  tran slatin g  th e q u eries  to the la n g u a g e  
o f  th e  d o c u m en ts , or the d o cu m en ts  to the lan g u age o f  
th e  q u eries. A  third ( le s s  o ften  u se d )  approach  is  to  
translate b oth  th e  d o cu m en ts and q u eries  to a co m m o n  
third la n g u a g e . T h is  m ig h t b e  a g o o d  strategy is  situ ation  
w h ere  there m a y  n o t b e  g o o d  tran slation  resou rces  
a v a ila b le  b e tw e e n  a g iv e n  la n g u a g e  pair, e .g . A rm en ian  
and J ap an ese, b u t g o o d  tran slation  reso u rces  ex ist  
b e tw e e n  E n g lish  and ea ch  o f  th ese  lan g u ages.
O n c e  th e  p ro b lem  is  red u ced  to  o n e  o f  m o n o lin g u a l 
retr ieva l, standard retr ieva l p r o c e sse s  ca n  b e  a p p lied  to  
retr ieve  d o c u m en ts  that m atch  th e  query. N o rm a lly , the  
d o c u m en ts  w il l  th en  n eed  to  b e  tran slated  to query  
la n g u a g e  (a ssu m in g  the u ser  is  n o t fam iliar  w ith  
d o c u m en t la n g u a g e) so  that th e d o cu m en ts  can b e  
ev a lu a ted . P ast ex p erim en ts  in  ad  h o c  cross  lin gu a l 
retr ieva l h a v e  sh o w n  that e v e n  th ou gh  tran slations are 
n ot o f  h ig h  q u a lity  su ch  that a ll m ea n in g  is  c lear and  
u n a m b ig u o u s, th ey  are n o rm ally  o f  su ffic ien t q u ality  to  
d eterm in e i f  th e d o cu m en t is  re lev a n t to the query and  
thus w o rth y  o f  m ore ca refu l m an u al translation .
In th e p ast th e m o st  co m m o n  ap p roach  has b een  to  
translate the q u eries  to the la n g u a g e  o f  the d ocu m en ts, 
a lth o u g h  re cen tly  there h as b ee n  so m e  in terestin g  w ork  
on tran slatin g  in  b o th  d irectio n s, p erfo rm in g  tw o  separate  
m o n o lin g u a l retr ieva l op eration s and m erg in g  the resu lts.
T h e d iff ic u lty  w ith  tran slatin g  d o cu m en ts to the lan g u age  
o f  th e q u ery is  s im p ly  the standard la n g u a g e  translation  
p ro b lem . It is  hard and im p erfect, as w e ll  as resou rce  
in ten s iv e . T h e p ro b lem  w ith  tran slatin g  qu eries is  the  
la c k  o f  co n te x t that is  n o rm a lly  u se d  to g u id e  the  
se le c t io n  o f  tran slation  a ltern atives. H o w e v e r  th is is  the  
sa m e is su e  that o c cu rs  in  m o n o lin g u a l retrieval. For  
e x a m p le  i f  a u ser  s im p ly  ty p es  T R E C  into  a search  
e n g in e , w ith o u t a n y  co n te x t there is  n o  w a y  o f  k n o w in g  
w h eth er  th e u ser  is  in terested  in  the T ex t R etr ieva l 
E x p er im en ta l C o lle c t io n , or the T e x a s  R ea l E state  
C o m m iss io n .
M o n o lin g u a l retr ieva l sy s te m s  still la rg e ly  fo l lo w  the  
“b a g  o f  w o r d s” approach. T hat is , d o cu m en ts are 
retr iev ed  on  th e b a s is  that th e y  h a v e  w o rd s in  co m m o n  
w ith  th e w o rd s  in  a query. D o cu m en ts  w ith  m ore w o rd s  
in c o m m o n  rank m o re  h ig h ly , and h a v in g  re la tiv e ly  rare 
w o rd s in  co m m o n  is m ore im portant than h av in g  
freq u en tly  u sed  w o rd s in co m m o n . In particular, the  
sy n ta ctic  structure o f  the q u ery is o f  little  im p ortan ce for  
e ffe c t iv e  q uery translation . B e c a u se  o f  th is, translation  
o f  s im p le  q u eries can  b e  q u ite  e f fe c t iv e  i f  the m ea n in g  o f  
the w o rd s  is  translated  correctly , ev e n  i f  th e syn tax  and  
gram m ar o f  the q u ery are not. For th is reaso n  it h as b een  
m o st p op u lar c h o ic e .

Query Translation

T h ere are tw o  m ajor c h a lle n g e s  in  q u ery translation: 
T ran slation  A m b ig u ity , and O ut O f  V o cab u la ry  (O O V )  
w o rd s. T h e p ro b lem  o f  a m b ig u ity  is  sim ilar to  that w h ic h  
occu rs  in  standard tran slation , n a m e ly  that m an y w o rd s  
h a v e  m ore than o n e  m ea n in g . A  tran slation  p ro cess  
m ig h t ty p ic a lly  co m m e n c e  b y  lo o k in g  up ea ch  w o rd  in  a 
tran slation  d iction ary  and fin d in g  the p o ss ib le  a ltern ative  
tran slation s. T o  take a co n cre te  ex a m p le , su p p o se  a 
q u ery  w a s  “ban k  in terest rate in cr ea ses” . I f  the  
tran slation s w e re  fo u n d  for  ea ch  o f  th ese  w o rd s, w e  
m ig h t f in d  a n u m ber o f  a ltern atives for each  w ord . S o m e  
m eth o d  is  n e e d e d  to  se le c t  th e m o st appropriate  
translation .
F ortu n ate ly  w e  can  e x p lo it  la n g u a g e  patterns to  s o lv e  
th is p ro b lem . P ro v id ed  w e  h a v e  a large am ou nt o f  tex t  
a v a ila b le  in  the target la n g u a g e , w e  can  o b serv e  patterns  
o f  w o rd  a sso c ia tio n s . T h e translated  w o rd s for bank  
(fin a n c ia l in stitu tion ) and in terest (m o n ey ) w ill  ten d  to  
occu r  near ea ch  oth er far m o re o ften  than other  
altern ative co m b in a tio n s  su ch  as ban k  (fin a n cia l 
in stitu tio n ) and in terest (in terested  in ), or bank  (river) 
and in terest (m o n ey ). B y  e m p lo y in g  appropriate  
sta tistica l tech n iq u es  w e  can  co m p u te  the sta tistica lly  
m o st lik e ly  translation .
M o st o f  th e tim e th is approach  w o rk s  w e ll , p ro v id ed  
there is  en o u g h  co n tex tu a l in form a tio n  in a query. I f  
h o w e v e r  th e query i t s e l f  le a v e s  ro om  for a m b ig u ity , for  
ex a m p le  “ja v a  b o o k s” , w h ic h  co u ld  m ean  the islan d , the  
p ro gram m in g  la n g u a g e , or c o ffe e  b ea n s, then a s in g le  
tran slation  m a y  w e ll  m iss  the m ea n in g  co m p le te ly , 
a lth ou g h  it sh o u ld  b e  n o ted  that th e sam e p ro b lem  m ay  
arise in  a m o n o lin g u a l search  en g in e  as w e ll.
R ather than h a v in g  to  d ec id e  on  th e s in g le  m o st l ik e ly  
tran slation , so m e  search  en g in es , e sp e c ia lly  research  
v e h ic le s  su ch  as Indri7, a llo w  th e translation  e n g in e s  the  
lu xu ry  o f  h ed g in g  their b ets , and se le c t  m ore than o n e  
tran slation  for ea ch  w o rd , and  attach  p ro b ab ilities  to  the  
tran slation s. T h is ten d s to  in crea se  co v era g e , i.e . the  
p ro p ortion  o f  the total n u m ber o f  re levan t d o cu m en ts  
fou n d , but d ecrea ses  p r e c is io n  (th e  p roportion  o f  
d o cu m en ts  fo u n d  that are re levan t).

Out of Vocabulary words and phrases

M o st q u ery tran slation  sy ste m s u se  so m e  k in d  o f  a 
d ictio n a ry  for  part o f  th e p ro cess . I f  the w o rd  to b e  
translated  is  n ot fou n d  in  the d iction ary  th is m a y  ca u se  a 
m ajor p ro b lem . T his is su e  w il l  m o st  o ften  occu r w ith  so  
ca lled  n a m ed  en tities  w h ic h  in c lu d e  th in gs su ch  as 
p erso n a l n a m es, co m p a n y  n a m es, p la c e  n a m es, b o o k  and  
m o v ie  titles. W h en  th ese  term s o ccu r  in a query th ey  are 
o ften  th e k e y  term and failu re to translate th is term  
co rrectly  can  b e  d isastrou s. T h is  is  m ore lik e ly  to b e  the 
c a se  w ith  h ig h ly  d iss im ila r  la n g u a g e  pairs, for ex a m p le  
E n g lish  and C h in ese , or E n g lish  and A rab ic. For m ore  
sim ilar  la n g u a g e  pairs, su ch  as E n g lish  and French, 
s im p ly  u s in g  th e fo re ig n  la n g u a g e  w o rd  direct in  the  
q u ery w ith o u t translation , h as b e e n  sh o w n  to b e  q u ite
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e ffe c t iv e . T h e rea so n  for th is  is  that in  su ch  la n g u a g es  the 
fore ign  term s are o ften  u se d  d irectly , w ith o u t translation , 
in  the o th er lan g u age.
In la n g u a g es  w h ere  O O V  w o rd s n e e d  to  b e  translated , 
variou s tech n iq u es  that h a v e  b ee n  d e v e lo p e d  to  m in im ize  
th is p rob lem . O n ce  an O O V  w o rd  is  id en tif ied  (o n e  n ot  
in  th e translation  d iction ary), search  en g in es  ca n  b e  
em p lo y ed  to  search  the en tire w e b  for th is term . In so m e  
lan g u age pairs, for  ex a m p le  E n g lish  and C h in ese , it is  
co m m o n  that w h en  a n e w  C h in ese  w o rd  is u sed , b e in g  a 
translation  o f  a fo re ig n  term , th en  th e fo re ig n  term  m ay  
so m etim es  b e  u se d  nearby. B y  a p p ly in g  appropriate  
tech n iq u es , the tran slation  can  b e  inferred, w ith  h igh  
prob ab ility .
It is  im portant to  un d erstan d  that su ch  tech n iq u es  w il l  
w o rk  m o st i f  the tim e, b ut n o t a ll th e tim e. F or ex a m p le , 
a n e w  w o rd  m ay  b e  c o in e d  in  o n e  la n g u a g e  to n a m e a 
n e w  p roduct or to  d escr ib e  a n e w ly  in v en ted  p ro cess . 
W h en  the w o rd  is  first co in ed , there is  a lm o st certa in ly  
n ot g o in g  to  b e  tran slation s o f  th is term  into  oth er  
la n g u a g es, n o  m atter h o w  g o o d  y ou r sy s te m  is. 
S o m e tim e s  w h at th en  h ap p en s is  that in it ia lly  a num ber  
o f  co m p etin g  tran slation s em erg e , and th en  after a p eriod  
o f  tim e o n e  b e c o m e s  m ore d om inant.

Phrases

A  further c h a llen g e  in  tran slation  is  the re co g n itio n  and  
translation  o f  p h rases, or m ore g en era lly , tw o  or m ore  
w o rd s that h a v e  a sp ec ia l m ea n in g  w h en  th ey  occu r  
togeth er  that is  d ifferen t from  the translation  o f  the  
in d iv id u a l w o rd s , for  e x a m p le  ac id  test or c lo u d  n in e , or 
sp ecia l leg a l p h rases, su ch  as d u e d ilig e n c e , or  
in te llec tu a l property  or d u ty o f  care. I f  th ese  are n ot  
re co g n ized  as p h rases at tran slation  tim e but in stead  
translated as in d iv id u a l w o rd s , th e resu lt w ill  in ev ita b ly  
b e incorrect. A ll  co m m e rc ia l translation  sy s te m s  w il l  
h a v e a phrase d etec tio n  com p on en t; h o w e v e r  th ey  w ill  
d iffer  in the range o f  p h rases that th ey  r e co g n ise .

Language specific issues

M an y la n g u a g es  h a v e  s p e c if ic  is su e s  a sso c ia ted  w ith  
th em  that n ee d  to  b e  ca tered  for. F or ex a m p le , the  
Jap anese la n g u a g e  m a k es u se  o f  severa l d ifferen t scripts  
in c lu d in g  kanji (d er iv ed  from  C h in ese ) and h iragan a and  
katakana (p h o n etic  scrip ts). S o m e  w o rd s can b e  w ritten  
either in kanji or a p h o n etic  script. W ith ou t sp e c ia l  
p recau tion s, search in g  for  a w o rd  in  o n e  scrip t w il l  n ot  
lo ca te  a d o cu m en t that u se s  it in th e other script. T he  
co d in g  sch em e s  e m p lo y e d  m a y  a lso  b e  an is su e . U n lik e  
E n g lish  d o cu m en ts  that are co d ed  a lm o st e x c lu s iv e ly  in  
A S C II, m an y  fo re ig n  la n g u a g es  h a v e  m ore than on e  
co d in g  “standard” . M ain lan d  C h in a  u ses  g b 2 122  and  
s im p lifie d  characters, w h erea s  other C h in ese  sp ea k in g  
reg io n s  tend to u se  “B ig -5 ” and traditional characters.

Evaluation

T h e standard ev a lu ation  p ro cess  in v o lv e s  a test c o lle c t io n  
and a set o f  queries. For ea ch  query a search en g in e  is  
req u ired  to  retr ieve a large num ber o f  d o cu m en ts, for  
ex a m p le , the top  100 0  d ocu m en ts. T h e m ore re levan t  
d o cu m en ts a search  en g in e  fin d s, the better it  is , and the  
m o re h ig h ly  ranked th ese  d o cu m en ts are the better the  
sco re . T h e m etric  w h ich  is  u sed  to  ch aracterize th is is  
ca lle d  M ean  A v era g e  P rec is io n  or M A P . For ex a m p le  
fin d in g  so m e re levan t d o cu m en ts  and ranking th em  in  
th e first hundred is  far better than fin d in g  th e sam e  
re lev a n t d ocu m en ts and ranking th em  in  the last. T h is  
m im ic s  the p referen ce o f  th e casu a l search  en g in e  u ser  
w h o  is  n o rm a lly  hap p y to  fin d  ju st on e , or at m o st a 
sm a ll n u m b er o f  re levan t d ocu m en ts near th e top  o f  the  
list o f  d ocu m en ts. It e f fe c t iv e ly  favou rs h igh  p rec is io n ,  
that is , fin d in g  re levan t d o cu m en ts early , o v e r  reca ll, 
w h ic h  is  the p roportion  o f  th e total num ber re levan t  
d o cu m en ts  that w ere  retrieved .
W h en  reporting the resu lts o f  cross lin gu a l retrieval 
ex p er im en ts , it is  co m m o n  to  report resu lts as a 
p ercen ta g e  o f  m o n o lin g u a l perform an ce. S o  o n e  m ig h t  
read  a c la im  that a particular search en g in e  a c h iev e d  a 
M A P  w h ich  w a s  90%  as g o o d  as the M o n o lin g u a l result. 
W h ile  in  o n e  sen se  th is is  im p ress iv e , it n eed s to b e  
rem em b ered  that m o st m o n o lin g u a l tests  u su a lly  o n ly  
retr ieve  a proportion  o f  th e re levan t d ocu m en ts. 
S o m e tim e s  a cross  lin gu a l system 's p erform an ce m a y  
e v e n  e x c e e d  100%  o f  the m o n o lin g u a l b ase lin e . U su a lly  
w h a t is  h a p p en in g  here is  a form  o f  query ex p a n sio n . 
S o m e tim e s  w h en  a w o rd  h as translations that are 
d ifferen t but n o n e th e le ss  sim ilar  in  m ea n in g  the query  
w il l  turn up oth er re levan t d ocu m en ts that had w o rd s  
w h ic h  w e re  sim ilar but n ot id en tica l in  m ea n in g  to  th e  
o r ig in a l term s. F or ex a m p le  bank  m ay  b e  translated  to  
w o rd s that m ean  fin a n ce  corp oration  and b u ild in g  so c ie ty  
in  th e fo re ig n  lan g u age and  th is m ig h t h elp  to  lo ca te  
ad d ition a l re levan t d ocu m en ts.

Challenges for Cross lingual legal retrieval

F rom  the a b o v e  it can  b e  seen  that w h ile  cro ss  lin gu a l 
retr ieva l is  q u ite  fea s ib le , there are p len ty  o f  p itfa lls  for  
th e unw ary. T h e im portant th in g  is to b e  aw are o f  su ch  
is su e s  and understand h o w  a g iv e n  C ross L in gu al 
sy s te m s  w o rk s. W hat d o e s  a sy ste m  d o  i f  it can n ot  
translate a w ord ? D o e s  th e sy s te m  o n ly  p ro d u ce  o n e  
tran slation  for ea ch  w o rd , or several?  M o st tran slation  
sy s te m s  can  han d le co m m o n  phrases, but n ot n ec e ssa r ily  
m ore u n u su al or sp ec ia lis t  ( leg a l)  phrases. I f  it is  the  
q u eries  that are b e in g  translated  from  E n g lish  to  a 
fo re ig n  la n g u a g e  then a s im p le  in sp ec tio n  o f  the query  
w il l  g iv e  so m e  in d ica tion  o f  the p oten tia l risks. A re  there  
an y  am b ig u ou s term s, are there any proprietary n am es, 
or sp ec ia l phrases?
M o st research and d ev e lo p m e n t in search  en g in es  h as  
g e n era lly  con cen trated  o n  fin d in g  the b est d o cu m en ts in  
resp o n se  to a query. L eg a l retrieval is so m ew h a t d ifferen t 
in that w e  are trying , as far as p racticab le  to find all the
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d o cu m en ts that are re lev a n t to  a query. W h ile  th e ranking  
o f  d ocu m en ts in  re sp o n se  to  a q u ery is  n ot d irectly  u se fu l  
in  a situ ation  w h ere  w e  are try in g  to fin d  a ll re lev a n t  
d o cu m en ts, it n o n e th e le ss  g iv e s  u s  so m e  c lu e  as to  h o w  
far d o w n  th e list w e  sh o u ld  lo o k . I f  w e  ev a lu ate  
d o cu m en ts in  the rank order that th ey  are returned, w e  
w il l  g e t  m ore re levan t d o c u m en ts  near th e top  o f  th e list  
and a d ecrea sin g  prop ortion  o f  re levan t d o cu m en ts th e  
further w e  g o  d o w n  the list. W h en  th e prop ortion  o f  
re levan t d o cu m en ts b e in g  fo u n d  b e c o m e s  su ffic ie n tly  
lo w , u s in g  so m e  form  o f  c o s t  b en e fit  criteria, w e  can  
stop .
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