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However , the sky remained clear under the strong north wind .
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When I look at an article
in Russian, I say: “This
1s really written in
English, but it has been
coded in some strange
symbols. I will now
proceed to decode.”

Warren Weaver (1949)
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Although a north wind was howling , the sky remained clear and
blue .
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Despite the strong northerly winds, the sky remains very clear .

The sky was still crystal clear , though the north wind was howling .

Although a north wind was howling , the sky remained clear and
blue .



Statistical Machine
Translation Live

4/28 /2006 03:40:00 PM
Franz Och

Because we want to provide everyone with access to
all the world's information, including information
written in every language, one of the exciting
projects at Google Research is machine translation...
Now you can see the results for yourself. We
recently launched an online version of our system
for Arabic-English and English-Arabic. Try it out!
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Develop a model of translation that can be
learned from data and used to predict the correct
English translation of new Chinese sentences.
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Develop a model of translation that can be
learned from data and used to predict the correct
English translation of new Chinese sentences.






o ""‘"l O'e} i' PEITAANYEY olA rAN ) AN
MI N n:"f:'v -’:«3‘:“'1*-\5"2”‘ WaYTEY
r\“- “‘ “_d of | Ni} Ak }ux

MNIVEANAR A
e M[Yn Ai-uuum-nxun?-:-*o
beA

Any SYIANERANTY N
: DﬁEIJu‘hA E
YANEAYLLIA N )
ﬁ?" M-lu\zvﬂlot-\tA.mr
Tl NEM K- ENnAEIer2)ANL)
RASYNFOTEYARE pabhh T
N TAEN toizrpeyRPv Rl

o
S ietaxierriize

-_w'rnehtm&lb
TEIAINME KA IAX Y
MAXOETIUEIX
reiEAEfIESABE
ATANMIO FAMAN

OLTANTANENT T

A mma o

l-r“t!ﬂh’f‘”ﬂo\ o












UNhttp: w.un.org/chinese/

w
o i’&/

WELCOTNELOLIE

IENations

Click on UN




+ | & http: stats.gov.cn/

P AR N LEICRIE R 5K S v )

National Bureau of Statistics of China

it i

News and Coming Events
Informati ; =
R Memorial Ceremony for Late Deputy

Commissioner Zhu Xiangdong Held in
Beijing(09.16)
The Url t : e T o "
reasing ist(09 - BT "y 108 128 2B 4B B 3R
s of C ( N o - > i 1
Statistical Indicators AHSHe 2 1 WEAY

F r Price Index (CPI) Inc

4 Others

18"Roundtable|
On Business
Survey Frames|

SRR

L 2LTE dbe




+ | & http: stats.gov.cn/

rpAE N LE IR

National Bureau of Statistics

it i

News and Coming
iency Information )
e Memorial Ceremony for Late Depu.,

Commissioner Zhu Xiangdong Held in
2 ina ) ¥ - : 7.4% REAE

9.16)

09.16.

95
108 128 28 48 68 38

F

18"Roundtable|
On Business
Survey Frames|

SRR

L 2LTE dbe




TR O R R fm 2R ARR o EE

p(English|Chinese)



Although north wind howls , but sky  still very clear .
B L R R, 2 REORR o miR

p(English|Chinese)



Although north wind howls , but sky  still very clear .
B L R R, 2 REORR o miR

A 4

However , the sky remained clear under the strong north wind .

p(English|Chinese)



Although north wind howls , but sky  still very clear .
B O R R, 2 REORR o mIR

\
NN /

U,

v e ¢

However , the sky remained clear under the strong north wind .




Although north wind howls , but sky  still  very

TR O R R fm 2R ARR o EE

NN /

U,

v e

However , the sky remained clear under the strong north wind .

p(English|Chinese)?

clear

|

v



Although north wind howls , but sky still very clear .
B O RO, 2 RE KRR T AR



Although north wind howls , but sky still very clear .
B O RO, 2 RE KRR T AR

l



Although north wind howls , but sky still very clear .
B O RO, 2 RE KRR T AR

l

pr(l] & K)



Although north wind howls , but sky still very clear .
B O RO, 2 RE KRR T AR

AT T4

ZAR O W mFesE 0 KT ORT OIRR Fw



Although north wind howls , but " sky  still very clear .
B O RO, 2 RZE KRR o mE .

A

AR O W FsE 0 RE ORT IRR Fw



Although north wind howls , "but sky still very clear .
BAR O RO, 2 RE KRR o A

AT T4

ZAR O W mFesE 0 KT ORT OIRR Fw



Although north wind howls , but sky still very clear .
B O RO, 2 RE KRR T AR

AT T4

ZAR O W mFesE 0 KT ORT OIRR Fw



Although north wind howls , but sky still very clear .
BAR A R PR, f2 RE ORAR o HE L e

AT T4

ZAR O W mFesE 0 KT ORT OIRR Fw



Although north wind howls , but sky still very clear .
BAR A R PR, f2 RE ORAR o HE L e

AT

R O M FER , R OR®T OARKR AR, e ¢



Although north wind howls , but sky still very clear .
BAR A R PR, f2 RE ORAR o HE L e

AT

R O M FER , R OR®T OARKR AR, e ¢

|

However



Although north wind howls , but sky still very clear .
BAR A R PR, f2 RE ORAR o HE L e

AT

R O M FER , R OR®T OARKR AR, e ¢

|

However

p:(However| & #R)



Although north wind howls , but sky still very clear .
BAR A R PR, f2 RE ORAR o HE L e

AT

R O M FER , R OR®T OARKR AR, e ¢

AN S

However north wind strong , the sky remained clear . under the



Although north wind howls , but sky still very clear .
BAR A R PR, f2 RE ORAR o HE L e

AT

R O M FER , R OR®T OARKR AR, e ¢

AN S

However north wind strong , the sky remained clear . under the




Although north wind howls , but sky still very clear .
BAR A R PR, f2 RE ORAR o HE L e

AT

R O M FER , R OR®T OARKR AR, e ¢

AN S

However north wind strong , the sky remained clear . under the

/




Although north wind howls , but sky still very clear .
BAR A R PR, f2 RE ORAR o HE L e

AT

R O M FER , R OR®T OARKR AR, e ¢

AN S

However north wind strong , the sky remained clear . under the

/

pq(0|However)



Although north wind howls , but sky still very clear .
BAR A R PR, f2 RE ORAR o HE L e

AT

R O M FER , R OR®T OARKR AR, e ¢

AN S

However north wind strong , the sky remained clear . under the

e




Although north wind howls , but sky still very clear .
BAR A R PR, f2 RE ORAR o HE L e

AT

R O M FER , R OR®T OARKR AR, e ¢

AN S

However north wind strong , the sky remained clear . under the

e

pa(8|north)




Although north wind howls , but sky still very clear .
BAR A R PR, f2 RE ORAR o HE L e

AT

R O M FER , R OR®T OARKR AR, e ¢

AN S

However north wind strong , the sky remained clear . under the

/ \Q\\\“ /

\\.




Although north wind howls , but sky still very clear .
BAR A R PR, f2 RE ORAR o HE L e

AT

R O M FER , R OR®T OARKR AR, e ¢

AN S

However north wind strong , the sky remained clear . under the

/ \Q\\\“ /

\\.

However , the sky remained clear under the strong north wind .



Although north wind howls , but sky still very clear .
BAR A R PR, f2 RE ORAR o HE L e

AT

R O M FER , R OR®T OARKR AR, e ¢

AN S

However north wind strong , the sky remained clear . under the

/ \Q\\\“ /

\\.

However , the sky remained clear under the strong north wind .
p(English, alignment|Chinese) = pr 1,11,



BRI R e, 2 RE RR 4 FiE .

However , the sky remained clear under the strong north wind .
p(English, alignment|Chinese) = pr 1,11,



BRI R e, 2 RE RR 4 FiE .

However , the sky remained clear under the strong north wind .
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® Fertility probabilities.
® Word translation probabilities.
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The IBM Models

® Fertility probabilities.

® Word translation probabilities.

® Distortion probabilities.

® Some problems:
® Complexity -- exponential in sentence length.
® Weak reordering model -- output is not fluent.

® Many decisions -- many things can go wrong.
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Although north wind howls , but sky still very clear

p(English, alignment|Chinese) =

p(segmentation) - p(translations) - p(reorderings)
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® Phrase translation probabilities.
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® Phrase translation probabilities.
® Distortion probabilities.
® Some problems:
® Complexity -- exponential in sentence length.

® Weak reordering model -- output is not fluent.
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argmax p(English|Chinese) = H p(decision)

English decision



p(English|Chinese)

English



When I look at an article
in Russian, I say: “This
1s really written in
English, but it has been
coded in some strange
symbols. I will now
proceed to decode.”

Warren Weaver (1949)
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...But the probability that an event has
happened 1s the same as the probability I
have to guess right if I quess it has

happened. Wherefore the following & &8
proposition is evident: If there be two &4 ~YIRTLE
subsequent events, the probability of the
2d b/N and the probability both together
P/N, and it being 1st discovered that the
2d event has also happened, the
probability I am right is P/b.

Thomas Bayes
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normalization term (ensures we’re
working with valid probabilities).



Bayes” Theorem

p(English|Chinese) ~

p(English) x p(Chinese|English)
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strong north wind .
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However, the sky remained clear under the
strong north wind .
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Bayes” Theorem

Our enemies are innovative and resourceful, and so are
we. They never stop thinking about new ways to harm
our country and our people, and neither do we.
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Our enemies are innovative and resourceful, and so are
we. They never stop thinking about new ways to harm
our country and our people, and neither do we.
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Language Models

However, the sky

p(sky|the)



Language Models

length(English)

p(English) = H p(word;|lword; 1)
i=1
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Although the northern wind shrieked
across the sky, but was still very clear.
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Synchronous CFG

X — XlXQ/XlXQ
X — XlXQ/XQXl
X — Chinese phrase/English phrase
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Synchronous CFG

® Phrase translation probabilities.
® Hierarchical rewriting probabilities.
® Some solutions?
® Complexity -- polynomial in sentence length.

® Can it help with fluency?
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More has been written about
machine translation
evaluation than about
machine translation itself.

Yorick Wilks



® Why evaluate?
® Rank systems
® Evaluate incremental changes
® Assess new ideas objectively
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US willing to negotiate with North Korea
but not to pay more compensation.

The United States is willing to hold talks
with North Korea but refused to pay
remuneration.
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“BEt” 7 HAUR T B IER B 2

Launch of “Endeavour” delayed by
robotic arm problems.

“Progress” postponed because of mechanical
hand into the sky.



Chinese people in the traditional Spring Festival is approaching, the CPC
Central Committee this afternoon in Zhongnanhai on the 22nd non-Party
personages to convene a forum in Spring Festival, invited the central
committees of democratic parties, the leadership of the National
Federation of Industry and Commerce and personages without party
affiliation on behalf of comrades gathered together State yes, talked in
length about the friendship, to greet the Chinese New Year. CPC Central
Committee General Secretary and State President and Central Military
Commission Chairman Hu Jintao on behalf of the CPC Central
Committee, the State Council, to the central committees of democratic
parties, leaders of the National Federation of Industry and Commerce and
personages without party affiliation, to members of the united front, to
extend my New Year's blessing.
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Although a north wind was howling, the sky
remained clear and blue .
The sky was still crystal clear , though the north
wind was howling .

Despite the strong northerly winds, the sky
remains very clear .
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north wind .

Although a north wind was howling, the sky
remained clear and blue .
The sky was still crystal clear , though the north
wind was howling .

Despite the strong northerly winds, the sky
remains very clear .
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However, the sky remained clear under the strong
north wind .

Although a north wind was howling, the sky
remained clear and blue .
The sky was still crystal clear , though the north
wind was howling .

Despite the strong northerly winds, the sky
remains very clear .
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However, the sky remained clear under the strong
north wind .

Although a north wind was howling, the sky
remained clear and blue .
The sky was still crystal clear , though the north
wind was howling .

Despite the strong northerly winds, the sky
remains very clear .
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BLFEU (argmax score(English|Chinese))
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Z BLFEU (argmax score(English|Chinese))

ChinesecT'est English
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