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   The field for the Urdu task
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   How we got the gains

• Improvements over baseline decoder
– Syntax‐based model replaced hierarchal phrase‐
based model

– SemanIc elements (named enIIes, modaliIes) 
are graWed onto syntax trees

– Unknown Urdu words are transliterated instead of 
leW untranslated 

– Larger number of feature fns score translaIons

– Word alignments improved by incorporaIng  
mulIple aligners including a syntax‐based aligner
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   TranslaIon improvements
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'first nuclear experiment in 1990 
was'
Thomas red Unilever National 
Laboratory of the United States
 in ویپن designer, are already working 
on the book of Los ایلموس National 
Laboratory ڈینی, former director of the 
technical انٹیلجنس written with the 
cooperation of سٹلمین.

This book 'nuclear express: political 
history and the expansion of bomb' 
has been written, and the two writers 
have also claimed that the country 
has made nuclear bomb is he or any 
other country's nuclear secrets to
 or that of any other nuclear چرایٔے 
power cooperation is achieved.

The First Nuclear Test Was in 1990.

Thomas red of the United States, the 
National Laboratory in designer are 
already working on the book of Los 
Alamos National Laboratory, former 
director of the technical intelligence, 
with the cooperation of Diana 
steelman wrote.

This book under the title of the spread 
of nuclear expressway: the political 
history of the bomb and this has been 
written and the two writers have 
claimed that the country also has 
made nuclear bomb or any other 
country, Korea nuclear secrets, or any 
of the other nuclear power 
cooperation.

First nuclear test conducted in 
1990
Thomas Reed, who has worked as a 
weapons designer at Livermore 
National Laboratory in the United 
States, has written a book in 
collaboration with Danny Stillman, 
former director of the technical 
intelligence division at Los Alamos 
National Laboratory.

In their book, 'The Nuclear Express: 
A Political History of the Bomb and its 
Proliferation,' Reed and Stillman 
claim that every country that has ever 
produced a nuclear bomb has been 
able to do so because it stole the 
nuclear secrets of another country or 
enjoyed the cooperation of another 
nuclear power.



   Who did what to whom?
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Thomas was red when this question why China has provided the nuclear 
technology to Pakistan, In response, He said as China and India was joint 
enemy of Pakistan.

Baseline

SCALE final system

He said that China, North Korea, Iran, Syria, Pakistan, through Egypt, Libya 
and Yemen is to provide nuclear technology.

Thomas red when was this question why China has provided to Pakistan 
nuclear technology, he said in response to China, Pakistan and India as a 
common enemy.

He said that China would provide nuclear technology to North Korea, Iran, 
Syria, Pakistan, Egypt, Libya and Yemen.



   Joshua Decoder 

• Synchronous context free 
grammars generate pairs 
of corresponding strings 

• Can be used to describe 
translaIon and re‐ordering 
between languages

• Because Joshua uses 
SCFGs, it translates 
sentences by parsing them
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   Example SCFG for Urdu
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Urdu English

S → NP①  VP② NP①  VP②
VP→ PP① VP② VP② PP① 
VP→ V① AUX② AUX② V① 
PP → NP①  P② P②   NP①
NP → hamd ansary Hamid Ansari

NP → na}b sdr Vice President

V → namzd nominated

P → kylye for

AUX → taa was
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   Hiero‐style SCFG rules

• Baseline only supported Hiero‐style SCFG rules 
which have only one non‐terminal symbol 

• Not as nice as linguisIcally moIvated rules, do 
not capture the reordering in Urdu

X1 X1

与 X2 有 X3 have X2withX3

diplomatic
relations

邦交
North
Korea

北韩



   ExtracIng Hiero rules
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   ExtracIng SyntacIc Rules
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   New training paradigm

• Training data: word‐aligned bilingual parallel 
corpus, with parse trees
– No need to parse the Urdu, just parse the English

– Method is therefore transferable to other 
resource poor languages

• Extract SCFG rules with syntacIc nonterminals

• For non‐consItuent phrases use CCG‐style 
nonterminals

• Same coverage as Hiero model
19



  Syntax captures Urdu reordering

20



   IntegraIng HIVEs into SCFGs

• A primary goal of the workshop was to include 
semanIc enIIes in the translaIon process

• SemanIc enIIes included high informaIon 
value elements such as
– Named enIIes

– Modality  

• These elements are included in SCFGs by 
graWing onto parse trees

21



   Example tree graW

Lebanon and the Palestinian Authority  fired  several missiles
NNP CC JJ NNP VBP NNDT JJ

NP NP
NP

NP

NP

VP

S
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   Example tree graW

Lebanon and the Palestinian Authority  fired  several missiles
NNPGPECC JJGPE NNPGPE VBP NNweaponDT JJ

NPGPE
NPGPE

NPGPE

NPGPE

NPweapon

VP

S

GPE GPE GPE weapon



   Simple Urdu NE tagger
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   Simple Urdu modality tagger
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   HIVE improvements

• HIVEs improve quality over using syntax alone 
by 0.5 Blue points

• NEs beKer capture distribuIonal properIes of 
people, places, organizaIons (over generic 
“NP”).  Modality beKer structures VPs.

27
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   Conclusions

• Using syntax‐based translaIon models 
resulted in huge improvements in quality

• Urdu is an ideal language to show off the 
advantages of syntax
– Very small amount of training data

– Very different word order than English

• No need for any specialized Urdu tools
– Therefore applicable to other languages

– Likely to find similar gains for low‐resource 
languages that have different word order 28



   Free soWware!

29

• The Joshua Decoder is 
open source ‐‐ try it out 
today!
hKp://cs.jhu.edu/~ccb/joshua/

• Zhifei Li, one of our lead 
developers, is graduaIng ‐‐ 
hire him!

http://cs.jhu.edu/~ccb/joshua/
http://cs.jhu.edu/~ccb/joshua/


   Thanks!

30



   Breakdown of improvements
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   NIST Eval Results
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   ExtracIng Hiero rules
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VP → 与 北 韩 有 邦交, 
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Nance , who  is  also  a  paid consultant to ABC News , said ....
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The First Nuclear Test Was in 1990.

Thomas red of the United States, the National 
Laboratory in designer are already working on 
the book of Los Alamos National Laboratory, 
former director of the technical intelligence, with 
the cooperation of Diana steelman wrote.

This book under the title of the spread of nuclear 
expressway: the political history of the bomb and 
this has been written and the two writers have 
claimed that the country also has made nuclear 
bomb or any other country, Korea nuclear 
secrets, or any of the other nuclear power 
cooperation.

Thomas Reid said in an interview to the news 
that Benazir Bhutto in 1990 in the era of China 
The first nuclear bomb test.

Thomas Reid said that on the basis of several 
reasons to believe that China has the first 
nuclear bomb test.

reasons of this bomb design and China 
information obtained during the conversation 
with the scientists.

He further said that this was the reason that 
Pakistan only two weeks in 1998 and was able 
to nuclear experiment in response to India's 
nuclear experience within three days.

Thomas Reid had reminded that Russia has 
sudden nuclear experiment in 61 and in 
response to the United States to experiment in 
17 days. despite the fact that the United States 
had quite a long period from the bomb.

He further said that the experience of the atom 
bomb Pakistan in May 1998, he was to make 
very carefully and confidence on Pakistani 
scientists.

Thomas red when was this question that China 
has provided to Pakistan nuclear technology, he 
said in response to China, Pakistan and India as 
a common enemy.

He said that there is evidence that Dr. Abdul 
Qadeer Khan has also used the Chinese design 
after did the documents from Libya in were also 
confirmed to them.

On a question whether the joint nuclear tests is 
common, he said in Hanoi in the United States In 
the Nevada desert open detainees for Britain's 
nuclear experiment.

He said that it also that Israel should also 
provide access to the results of this experience.

Thomas red with this question was whether 
China's program of nuclear proliferation.

Thomas red said that in the Iranian city of China 
with 491 in Spain, the raw material for nuclear 
installation instructions and provides.

In addition to this, China has also provided the 
enrichment plant in Cairo.

He said that China would provide nuclear 
technology to North Korea, Iran, Syria, Pakistan, 
Egypt, Libya and Yemen.

Baseline SCALE

'first nuclear experiment in 1990 was'

Thomas red Unilever National Laboratory of the 
United States in ویپن designer, are already 
working on the book of Los ایلموس National 
Laboratory ڈینی, former director of the technical 
.سٹلمین written with the cooperation of انٹیلجنس

This book 'nuclear express: political history and the 
expansion of bomb' has been written, and the two writers 
have also claimed that the country has made 
nuclear bomb is he or any other country's 
nuclear secrets to چرایٔے or that of any other 
nuclear power cooperation is achieved.

 Thomas Reid said in a news یوایس
interview that in 1990 in the era of Benazir 
Bhutto China had the experience of Pakistan's 
first nuclear bomb.

Thomas red said that on the basis of many 
reasons he was sure that China had the 
experience of Pakistan's first nuclear bomb.

reasons in the bomb design and the China 
scientists mentioned During the conversation 
with Information.

He further said that this was the reason that only 
two weeks in Pakistan in 1998 and within three 
days in response to India's nuclear experience to 
nuclear experiment was able to.

Thomas red reminded that in 61 in Russia has 
suddenly nuclear experience and was in 
response to the United States were to 
experience began 17 days in despite the fact 
that the United States had the bomb from a long 
period.

He further said that the nuclear bomb in 1998 
that Pakistan may experience of what was he 
was made from very carefully and confidence 
was to meet on the Pakistani scientists.

Thomas was red when this question that China 
has provided the nuclear technology to Pakistan, 
In response, He said as China and India was 
joint enemy of Pakistan.

He said that it is also present proof of that Dr. 
Abdul Qadeer Khan after the Chinese design. 
apart from this, The 7ییٔے obtained documents in 
Libya were is also confirmed it from them.

To another question whether the joint nuclear 
tests is common, He said in سونوے in the US 
Open in the desert of نوایڈا servants for Britain's 
nuclear experiment.

He said that we are guesses also believed that 
Israel should also provide access to the results 
of the this experience.

Thomas Reid and this question was also is 
China's program of nuclear proliferation.

On this Thomas Reid said that in 1991 to set up 
in China اسفہان city of Iran nuclear installation 
instructions for the raw material, and ڈیزایٔین is 
provided.

Besides this, China has provided of enrichment 
plant in Iran خیرج also.

He said that China, North Korea, Iran, Syria, 
Pakistan, through Egypt, Libya and Yemen is to 
provide nuclear technology.
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Nagas Set Fire in Assam 

On Wednesday, angry Naga tribesmen set 10 
schools in Manipur on fire.

According to police, hundreds of armed 
tribesmen of Nagaland set three villages of 
Gulleki and Sisagar in Assam.

A large number of natives have vacated the 
area after this attack.

Nagaland claims that Assam state is occupying 
some of its territory.

While Assam state says that Nagaland has 
occupied some of its areas.

Nagaland was established as a free state in 
1963 which was created by dividing Assamese 
cities with Naga majority.

Naga tribes started armed struggle for the 
creation of Nagaland state in 1956.

The separatist Socialist Council of Nagaland 
has been claiming for a long time that for the 
creation of ‘Greater Nagaland,’ all the Naga 
areas of Assam, Manipur and Arunachal 
Pradesh should be joined with Nagaland.

The Nagaland government claims that 
thousands of kilometers of its land lies in the 
Assamese part.

But Assam accused Nagaland for occupying a 
very large part of its land by force and setting 
up a second centre of administrative affairs 
which they call Nevaland.

ناگاؤں نے آسام میں آگ لگا دی

 بدھ 7ے روز مشتعل ناگا قبائلیوں نے منی پور 7ے دس سKولوں 
7و ب]ی نذر آتش 7ردیا ت]ا۔

 پولیس 7ے مطابق سینKڑوں 7ی تعداد میں ناگالینڈ 7ے مسلح 
قبائلیوں نے آسام 7ے گلیKی اور سیبسا گر 7ے تین گاؤں میں آگ 

لگا دی۔

 اس حملہ 7ے بعد بڑی تعداد میں مقامی باشندوں نے علاقوں 7و 
خالی 7ردیا ہے۔

 ناگالینڈ دعویٰ 7رتا ہے 7ہ ریاست آسام اس 7ے بعض خطوں پر 
قابض ہے۔

 جبKہ ریاست آسام 7ا 7ہنا ہے 7ہ اس 7ے بعض علاقوں 7و 
ناگالینڈ نے اپنے قبضے میں لے ر7]اہے۔

 ناگالینڈ 7ا ایک الگ ریاست 7ے طور پر قیام انیس ترسٹھ میں 
ہوا ت]ا جسے آسام 7ے ناگا قبائلیوں 7ی ا7ثریت والے اضلاع 

7ومنقسم 7ر 7ے بنایا گیا ت]ا۔

 ناگا قبائل نے ریاست ناگالینڈ 7ے قیام 7ے لیے انیس سو چ]پن 
میں مسلح جدو جہد 7ی شروعات 7ی ت]ی۔

 علیحدگی پسند تنظیم نیشنل سوشلسٹ 7ونسل آف ناگالینڈ 7ا 
عرصہ سے مطالبہ رہا ہے 7ہ ʼگریٹر ناگالینڈʻ 7ے قیام 7ے لیے 
آسام، منی پور اور اروناچل پردیش 7ے تمام ناگا علاقوں 7ا 

ناگالینڈ سے الحاق ہونا چاہیے۔

 ناگالینڈ 7ی حKومت دعویٰ 7رتی ہے 7ہ اس 7ی ہزاروں 7لومیٹر 
زمین آسام 7ے حِصّے میں ہے۔

 لیKن آسام 7ا الزام ہے 7ہ ناگالینڈ نے طاقت 7ے زور پر اس 7ے 
بہت بڑے خطے 7و قبضے میں لے لیا ہے اور ایک مقام 7وانتظامی 
امور 7ا نائب مر7ز ب]ی بنا ر7]ا ہے جسے وہ نیوالینڈ 7ہتے ہیں۔
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Reference pre-SCALE MT output

Nagas Set Fire in Assam 

On Wednesday, angry Naga tribesmen set 10 
schools in Manipur on fire.

According to police, hundreds of armed 
tribesmen of Nagaland set three villages of 
Gulleki and Sisagar in Assam.

A large number of natives have vacated the 
area after this attack.

Nagaland claims that Assam state is occupying 
some of its territory.

While Assam state says that Nagaland has 
occupied some of its areas.

Nagaland was established as a free state in 
1963 which was created by dividing Assamese 
cities with Naga majority.

Naga tribes started armed struggle for the 
creation of Nagaland state in 1956.

The separatist Socialist Council of Nagaland 
has been claiming for a long time that for the 
creation of ‘Greater Nagaland,’ all the Naga 
areas of Assam, Manipur and Arunachal 
Pradesh should be joined with Nagaland.

The Nagaland government claims that 
thousands of kilometers of its land lies in the 
Assamese part.

But Assam accused Nagaland for occupying a 
very large part of its land by force and setting 
up a second centre of administrative affairs 
which they call Nevaland.

Has Imposed a Fire in Assam 

On Wednesday, the tribal mini pur enraged ten 
schools was also burnt.

According to the police, the number of 
hundreds of armed tribesmen in the ratio of 
assam and three set the fire in the village.

After this attack. Local residents in large 
numbers to the areas.

Claim of assam. That this is the some regions.

While of assam has said that this to some 
areas of his into custody 

A separate state of on 19 establishment of 
assam happened in Which the majority of the 
people of the districts was made.

The state tribes for the establishment of the 
19$156 armed declare struggle of the 
beginning of.

Separatist Council of National organization is 
the demand for a long time that ‘greater’, for 
the establishment of the assam, mini pur and 
all pradesh areas should be included with.

The government of claim thousands of believes 
that the earth of assam.

But has been accused of assam that the power 
of this on a large region has taken in the affairs 
and one Place, vice Center of which he is also



   Breakdown of improvements

Baselines Syntax Semantics

}
18.0

21.0

24.0

27.0

30.0

H
iero w

/Berkeley &
 trigram

 LM

H
iero w

/G
iza  &

 trigram

M
oses w

/ G
iza &

 5-gram

H
iero w

/Berkeley &
 5-gram

Syntax (3 FFs)

Syntax (8 FFs)

Syntax (12 FFs)

Syntax +
 N

Es         

Syntax +
 M

odality

Sytanx +
 N

Es &
 M

odality 

+
 m

ultiple alignm
ents

+
 m

in Bayes risk

+
 strip U

N
K

s

27.326.926.726.626.4

20.0

18.0

23.1
22.3

20.920.9



   NIST Eval Results

20.0

25.0

30.0

35.0

40.0

Overall Web Newswire

37.5

24.4

31.2

36.0

25.8

31.0

28.1

21.3

25.0

Baseline
SCALE
Best system



   The field for the Urdu task

19.0

22.3

25.5

28.8

32.0

3131

25
242423232322

20

25

Joshua baseline SCALE

31



  

Standard Hierarchical Rules Syntactic Enhancements Semantically Informed Rules 


