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Abstract 
The Microsoft Research translation system is a syntactically 
informed  p hrasal S MT system that u ses a p hrase translation 
mod el based  on d ep end ency treelets and  a g lobal reord ering  
mod el based  on the sou rce d ep end ency tree. These mod els are 
combined  w ith sev eral other k now led g e sou rces in a log -
linear manner. The w eig hts of the ind iv id u al comp onents in 
the log -linear mod el are set by an au tomatic p arameter-tu ning  
method . W e g iv e a brief ov erv iew  of the comp onents of the 
system and  d iscu ss its p erformance at IW S L T in tw o track s: 
J ap anese to E ng lish ( su p p lied  d ata and  tools),  and  E ng lish to 
C hinese ( su p p lied  d ata and  tools). 
 

1 .  I n tro d u cti o n  
The d ep end ency treelet translation system d ev elop ed  at MS R 
is a statistical MT system that tak es ad v antag e of ling u istic 
tools,  namely a sou rce lang u ag e d ep end ency p arser,  as w ell as 
a w ord  alig nment comp onent. [1] 

To train a translation system,  w e req u ire a sentence-
alig ned  p arallel corp u s. F irst the sou rce sid e is p arsed  to 
obtain d ep end ency trees. N ex t the corp u s is w ord -alig ned ,  and  
the sou rce d ep end encies are p roj ected  onto the targ et 
sentences u sing  the w ord  alig nments. F rom the alig ned  
d ep end ency corp u s w e ex tract all treelet translation p airs,  and  
train an ord er mod el and  a bi-lex ical d ep end ency mod el. 

To translate,  w e p arse the inp u t sentence,  and  emp loy a 
d ecod er to find  a combination and  ord ering  of treelet 
translation p airs that cov er the sou rce tree and  are op timal 
accord ing  to a set of mod els. In a now -common g eneraliz ation 
of the classic noisy-channel framew ork ,  w e u se a log -linear 
combination of mod els [2],  as in below : 
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S u ch an ap p roach tow ard  translation scoring  has p rov en v ery 
effectiv e in p ractice,  as it allow s a translation system to 
incorp orate information from a v ariety of p robabilistic or non-
p robabilistic sou rces. The w eig hts Λ =  {  λf } are selected  by 
d iscriminativ ely training  ag ainst held  ou t d ata. 

2 .  S y ste m  D e tai l s 
A  brief w ord  on notation: s and  t rep resent sou rce and  targ et 
lex ical nod es;  S and  T rep resent sou rce and  targ et trees;  s and  
t rep resent sou rce and  targ et treelets ( connected  su bg rap hs of 
the d ep end ency tree). W here the intent is clear,  w e w ill 
d isreg ard  the stru ctu re of these elements and  consid er these 

stru ctu res to be sets of lex ical items: the ex p ression ∀t∈ T 
refers to all the lex ical items in the targ et lang u ag e tree T. 
S imilarly,  |T |  refers to the cou nt of lex ical items in T. W e u se 
su bscrip ts to ind icate selected  w ord s: Tn rep resents the nth 
lex ical item in an in-ord er trav ersal of T. 
2 . 1 .  Tr a i n i n g  
W e u se the broad  cov erag e d ep end ency p arser N L P W IN  [3] 
to obtain sou rce lang u ag e d ep end ency trees,  and  w e u se 
G IZ A + +  [4] to p rod u ce w ord  alig nments. The G IZ A + +  
training  reg imen and  p arameters are tu ned  to op timiz e B L E U  
[5] scores on held -ou t d ata. U sing  the w ord  alig nments,  w e 
follow  a set of d ep end ency tree p roj ection heu ristics [1] to 
constru ct targ et d ep end ency trees,  p rod u cing  a w ord -alig ned  
p arallel d ep end ency tree corp u s. Treelet translation p airs are 
ex tracted  by enu merating  all sou rce treelets ( to a max imu m 
siz e) alig ned  to a targ et treelet. 
2 . 2 .  D e c o d i n g  
W e u se a tree-based  d ecod er,  insp ired  by d ynamic 
p rog ramming . It searches for an ap p rox imation of the n-best 
translations of each su btree of the inp u t d ep end ency tree. 
Translation cand id ates are comp osed  from treelet translation 
p airs ex tracted  from the training  corp u s. This p rocess is 
d escribed  in more d etail in [1]. 
2.3. M o d e l s  

2.3.1. C h a n n e l  m o d e l s  

We employ several channel models: a direct maximum 
lik elihood estimate of  the prob ab ility of  targ et g iven source,  
as w ell as an estimate of  source g iven targ et and targ et g iven 
source using  the w ord-b ased I B M  M odel 1  [ 6] . F or M L E ,  w e 
use ab solute discounting  to smooth the prob ab ilities: 
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H ere,  c represents the count of  instances of  the treelet pair 〈 s ,  
t〉 in the training  corpus,  and λ is determined empirically. 

F or M odel 1  prob ab ilities w e compute the sum over all 
possib le alig nments of  the treelet w ithout normaliz ing  f or 
leng th. T he calculation of  source g iven targ et is presented 
b elow ;  targ et g iven source is calculated symmetrically. 
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