Statistical Machine
Translation

Taro Watanabe
Universal Communication Research Institute
National Institute of Information and Communications

Technology (NICT)

HIT Summer School
August, 201 |



News in Chinese
PREZPEPICEEcHiER AFEA T AT EETKEE

P ETN ST, TH24H218, ZEEA T altich L e X 2 MEIERI, PhEfad e, MR
RYIETR, X<7-23” Mt ke R SRS SQE OB MEF 2N PR R, X320 AN R T AN RSB R
], XSRS RNFERIROS . BICHEDR, MG EIO A, JHEMAD AL & R &bz,

PEIHTH S, BE25 H230F, <723 R ahr il R ki Sl i g 39 NS T,  Hb gl i & o 1A 38
AO

BOCHAERTE R EiE, Hul, SR L HSIAHLUNT R TR T ey e 2455, g =P RL
R ETED), SHPFENTERL 2R E, BOpiIE A E Y, e ismi e, HREPUT 550
R -

B, BYTEHGER A sk — 2 AT R TR, SHT IR EHEGEAS E L R MRy G BT AL 5T, TRA
£ ey 57 1 E70c ota SV O W SN VAN 70 ol I (i Wike oW K VA S EIXZSNINEIL S i Tpa i T A K g v B A RS B
ANEEHER, PHE723"HRRZZO, HESOARRPM L 24 AR, HZIR TS A PR A AR
IR, RSO, 515 RKIRTINS L&A im0, A YTk L e - R, i ez
PRiis ki Ear A0, YISHEif R L T TR, R, fAAalfih, SR, PUREKR, LHIE
PRS0 B, RIS A | S AR, MR OB IE R ST AR H s

http://news.xinhuanet.com/politics/2011-07/26/c_121719498.htm
2


http://news.xinhuanet.com/politics/2011-07/26/c_121719498.htm
http://news.xinhuanet.com/politics/2011-07/26/c_121719498.htm
http://livepage.apple.co.jp/
http://livepage.apple.co.jp/

Google Translate

Minister of Railways Sheng Guangzu apologize to carry out safety

inspections for two months

According to the Ministry of Railways website news, at 21:00 on July 24, all held in the Ministry of Railways Road transport
safety emergency video conference. Party secretary of the Ministry of Railways, Minister Sheng Guangzu on behalf of the
Ministry of Railways, the "7.23" Yongwen particularly important railway line accident victims and express our deep condolences
to the families of injured and casualties expressed deep sympathy for the majority of visitors indicated that deep sorry. Sheng
Guangzu requirements, from now until the end of September, two months to carry out safety inspection activities.

According to the latest news at 25,23 am, "7.23" Yongwen major railway line in particular has resulted in 39 traffic deaths, to
determine the identity of the initial 38 people.

Sheng Guangzu on the conference call that, at present, put in the whole railway organizations at all levels of party and
government work group and the cadres and workers in front of the primary task is to conscientiously carry out safety inspection
activities, a comprehensive investigation and elimination of security risks, resolutely prevent the occurrence of serious new
accidents, rapid stabilization of the transport safety situation, and made the following five requirements:

First, the rapid in-depth transportation front-line cadres at all levels to implement security package protection. Cadres at all levels
should quickly stabilize the security situation as the most important task, deep into the transport line and safety of key positions
on the all-round security package protection. Package security cadres of workers to communicate face to face to the central
leaders of the important instructions made clear that "7.23" incident of the profound lessons in close connection with the unit
safety problems, reflect on the organization of workers find the source of the problem, draw lessons from the accident, and guide
the workers understand the extreme importance of safety, understand the current grim situation of rail safety, rail transport is the
lifeline to strengthen security awareness, and enhance the sense of responsibility to ensure security, a sense of urgency. Paul in the
package, a strict management and strict requirements, in particular, to strictly two discipline management, and to strengthen the
ideological guidance, and enhance the consciousness of the masses of workers disciplined.
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Bilingual Data

| EEBRRT A5 EHERRS
2L BB Bt HE (BBWERE. KEE)

3. EEHEARIERMMEIT T EREF. Bam. Big.

ME Bk, XAFOBHC+—FEREXH, BER
VBRI EZNERHET,

4BARFT LRI B — IRk g, BigIfEEsF. &’
2. TMAOHNEBEHELTE, Rt XKELMVZUFA

BRI BFTE I FTE,
5.XTUE, SHANE BRI T —EKINE, FHRETE
e LU BHIEEMEAINECE, MEfE LZXERMZR

HIFRXHEKRE, BEERNNEXRERFE, |
W MBSl E RO HUARES A, (EXEL R —
bR e PN L BER

6. X F VAR AERFE L —RET B mEE
RS0, IERA—FHRBMERIE BHEES, BX
Am—1.% 7T, KB EZIM—HIEIH,

|. The development of Shanghai's Pudong is in step with the
establishment of its legal system

2.Xinhua News Agency, Shanghai, February 10, by wire
greporters Jinhu Xie and Chijian Zhang)

In recent years Shanghai's Pudong has promulgated and
implemented 71 regulatory documents relating to areas
such as economics, trade, construction, planning, science and
technology, culture and education, etc., ensuring the orderly
advancement of Pudong's development.
4.Pudong’s development and opening up is a century-
spanning undertaking for vigorously promoting Shanghai and
constructing a modern economic, trade, and financial center.
Because of this, new situations and new questions that have
not been encountered before are emerging in great
numbers.
5.In response to this, Pudong is not simply adopting an
approach of "work for a short time and then draw up laws
and regulations only after waiting until experience has been
accumulated." Instead, Pudong is taking advantage of the
lessons from experience of developed countries and special
regions such as Shenzhen by hiring appropriate domestic
and foreign specialists and scholars, by actively and promptly
formulating and issuing regulatory documents, and by
ensuring that these economic activities are incorporated
into the sphere of influence of the legal system as soon as
they appear.
6.Precisely because as soon as it opened it was relatively
standardized, China's first drug purchase service center for
medical treatment institutions, which came into being at the
beginning of last year in the Pudong new region, in operatin
up to now, has concluded transactions for drugs of over IO%
million yuan and hasn't had one case of kickback.

(part of LDC2007T02, English translation of Chinese treebank)
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Guess Translation
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Guess Translation
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Machine Translation

® VWe learn parameters from data assuming a “model”

I”

® Remark: we dropped “statistical’” since this view is
applicable to any MT including rule-based MT
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Machine Translation
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Machine Translation

The United Inspection Department
of Heishantou Port has shortened
the procedures for leaving and
entering the territory from originally
2 - 3 days to | day.

® VWe learn parameters from data assuming a “model”

® Remark: we dropped “statistical’” since this view is
applicable to any MT including rule-based MT
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Questions

How to judge the correctness of translation!?
How to model the process of translation!?
How to learn the parameters (given data + model)?

How to decode (given model + parameters + input
sentence)?

® And, we do not cover, “‘how to collect data?”



Qutline

® MT Evaluation

® Modeling, Training, Decoding
® Word Alignment
® Phrase-based Models

® [ree-based Models
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® MT Evaluation



Translation Evaluation

® How do you know translations are good or bad?
® Human judgement

® Fluency/Adequecy, Human Translation Error
Rate (H-TER), Ranking etc.

® Automatic measures: Bleu(Papineni et al., 2002),
NIST(Doddington, 2002), Rouge(Lin and Och,

2004), Meteor(Banerjee and Lavie, 2005) ,TER
(Snover et al., 2006), RIBES(Isozaki et al, 2010) etc.

® Uses reference translations
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Evaluation: ngram precision

Well, | 'd like to stay five nights beginning
October twenty-fifth to thirty .

® | 'd like to stay there for five nights , from October twenty
fifth to the thirtieth .

® | want to stay for five nights , from October twenty fifth to
the thirtieth .

® |'d like to stay for five nights , from October twenty fifth to
the thirtieth .

® | would like to reserve a room for five nights , from October
twenty fifth to the thirtie'%l? .



Evaluation: ngram precision
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Evaluation: ngram precision
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Evaluation: BLEU

N
exp ( g Wy, log py, + min(1 — i,()))
C

n=1

® Weighted combination of precision (Papineni et al.,
2002)

® brevity penalty: penalize too short sentences
® r = reference length, ¢ = candidate length

® |f we have multiple “r”, choose the closest-shortest
reference to “c”

® Both factors are computed over the whole document
16
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Qutline
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® [ree-based Models
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