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信兪文内容の要旨)

Simultaneous machine tr即Slation is an ilnportant teclm0108y for smooth

Con11nunication among international people. Although machi11e translation research has

evolved rapidly, silnultaneous tr肌Slation is sti11 a di錨Culttask.

Most previous research on shnultaneous tr如Slation uses the tr如Slation model

Pre・trained with bilhlgua16」Ⅱ・sentence pairs. However, atthe inference step,the model

needs to translate only a partialinput much shorter th帥 a 6.111 Sentence. This causes the

Problem of over・translation which outputs a translation lon宮er than the reference. TO

tackle this problem, we propose t0 6ne・tune the pre・trahled tr肌Slation model with

bi1血gual pre負X pairs. A prefix is the initial portion of a sentence. By 壬hle・tuning, we

mitigate the gap between trail)ing atld hlference of simultaneous translation a11d prevent

Over・translation.

Forthe evaluation ofsimultaneoustr抑Slation models, we need to measure latency in

addition to the quality of tr肌Slation. simultaneous translation has a qualitylatency

trade・0丘; 1f the latency is sma11er, the model ca1皿ot use the latter part of the input

Sentence and the tr知Slation quality would be lower, a11d vice・versa. when

Over・translation happens and paTtialtranS1飢ion becomes longer, it 、Ni11 delay the start of

the nexttranslation. However, most ofthe existhlg latency metricS 血Cus on the start血g

titne oftranslation but do not sU価Ciently consider the delay caused by the ending tilne

Ofthe previous partialtranslation. Average Lagg血g (i、、L) is one ofthe most c01111nonly

Used latency metrics, but it even gives sma11er latency 血r such lona partialtranS1飢ion

OUゆUt.1here血re, we proposed a nove11atency metric ca11ed Average Token Delay

(ATD), which als0 血Cuses onthe endil)g tilne ofpartialtranslation.

名

の 要

加納保昌

旨



In our silnultaneous mach加e translation experiments on English-Japanese and

English、German, we evaluated the proposed fine・tun血g method using AL and ATD. AS

a result, the proposed method improved the quality・1atency trade・0丘' of sitnultaneous

translation in low latency 血r both langua豊e pairs. However, in the high latency ra11ges

in EnglishでJapanese, the proposed method did not work weⅡ. we analyzed the reason

丘omthe perspective ofword order dit王erence.

^e also verified the eaectiveness of ATD t11rough simulations and analyses us・ ing

Ear、voice span (EVS) which is a latency metric used i11 human interpretation research.

訊le compared the correlation of latency metrics and EVS,如d ATD had the highest

Correlation with Evs itlmost conditions i110ur experilnent.
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信命文審査結果の要旨)

This thesis tackles the over、tr飢Slation problem in simultaneous'machine translation

(simulMT)ウ Where partiali11Puts are translated i11to partial outputs to reduce latency in

translation. sitnulMT modelS 雛e usua11y trained using sentence・1evel machhle

Iranslation (MT) corpora, so they do not necessarily work for translatin豊 Partialinputs

and 0丑en result i11 0ver・translation, The over・tr抑Slation does not only hurt the

tra11Slation quality but also i11Creases the latency of the tr即Slation oU中Uts. The

Contribution of this thesis is two・fold: the development of a novel data augmentation

丘amework ca11ed preflx Alig1Ⅱnent(PA) and the proposal ofa nove11atency metriC 血r

ShnulMl ca11ed Avera宮e Token Delay (ATD), PA extracts pairs of input and output

PrefixeS 丘om bilingual corpora 血r e丑'ective training of silnulMT models. AID focuses

Onthe latency caused by delays caused by exC船Sively lon宮 Outputs, which are nottaken

血to account hl existing metrics such as Average Lag即ng. The experi111ental results

tevealed the e丘'ectiveness of pA and ATD in simulMT, and detailed analyses 、¥ere

Conducted t0 血Vestig飢ethe advantages ofthe proposed methods.

Ihis thesis contributed to the progress ofsimulMT research 丘'om novelperspectives

about over,translation itl simulMT、 1his research resulted in one peer・reviewed journal

adicle a11d two peer、reviewed international con企rence papers,砥ld ATD has been used

as an 0丘icia1 1atency metric in the lwsLT shared task. As a result, this thesis

SU錨Cienay qualified as aDoctoralthesis ofEng血eering.
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