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Multimodal Neural Machine Translation

based on Image-Text Semantic Correspondence
Yuting Zhao

Kyushu University

1. Introduction

Multimodal neural machine translation (MNMT)
extends the conventional text-to-text NMT by
exploiting an auxiliary source modality, specifically
images, to translate source sentences paired with
images into a target language.

The main motivation behind this is that the
translation is expected to be more accurate than textual
translation because there are numerous situations in
which textual context alone is insufficient for correct
translation such as for ambiguous words and
grammatical gender. Therefore, many studies have
focused on incorporating image to aid the interpretation
of language for improving translation performance.

In this work, two methods are proposed to cope with
this significant challenge of MNMT task, which is how
to enhance the translation of the text by leveraging
their semantic correspondence to the images effectively.
One is named region-attentive MNMT and the other is
named word-region alignment-guided MNMT (WRA-
guided MNMT). The region-attentive MNMT aims to
generate target words by attending to specific semantic
image regions with an additional region-dependent
attention mechanism. The WRA-guided MNMT aims
to guide textual features to interact with semantically
corresponding  regional  visual features by
incorporating an auxiliary facility WRA as a bridge.
This work shows that two proposed methods achieve

significant improvement for translation performance

benefit from better visual information utilization.

2. Background

The study of the potential for improving translation
quality using images was pioneered by [Elliott et al.,
2015]. Subsequent studies have integrated image
information using a single global visual feature vector
extracted by convolutional neural networks (CNNs).
For example, some models use the global visual feature
in the following ways: initializing the encoder/decoder
hidden states [Calixto and Liu, 2017]; performing
element-wise multiplication with target word
embeddings [Caglayan et al., 2017al; impacting the
text encoder by learning an image representation
jointly [Helcl et al., 2018]. In addition, some models use
the global visual feature to interact between the
sources through a latent variable [Calixto et al., 2019],
a shared space [Zhou et al., 2018], or a universal
representation [Zhang et al., 2020]. Although they aim
to combine text and image sources to generate a good
translation, the effect of the image cannot be fully

exerted because the single global visual features of an

entire image are complex.

Image- Trg: un
attention homme en
polo rouge
regarde son
chien sur un
parcours
d'gilité.

Figure 1: Overview o RA-NMT.
To effectively utilize an image, other studies
represent image information with a sequence of

equally sized grid local visual feature vectors extracted

This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International Public License.
License details: https://creativecommons.org/licenses/by-sa/4.0/



by CNN. These grid features are used to preserve the
spatial correspondence with the input image. For
example, a joint representation 1is generated by
combining visual and textual representations [Fukui et
al., 2016], compute a multimodal context vector using
a multimodal or filtered attention mechanism
[Caglayan et al., 2016bl, and focus on textual and
visual annotations independently by different
strategies on attention mechanisms [Calixto et al.,
2017]. As these equally sized grid-based local visual
features do not convey specific semantics, the role of
visual features is dispensable in translation.

To overcome the above difficulties, current studies
attempt to represent an image using multiple object-
level regional features [Zhao et al, 2020].
Furthermore, some recent works tried to explore the
correlations within visual and textual modalities
[Zhao et al., 2022a, Zhao et al., 2022b]. Thus far, the
challenge in the MNMT task is how to enhance the
translation of the text by leveraging their semantic
correspondence to the images.

In this paper, two methods of MNMT based on
image-text semantic correspondence are introduced.
Both are experimented on the Multi30k dataset with
translation tasks of English to German/French. The
dataset contained 29k train set, 1,014 valid set, and
1k test set. Each image was paired with its English
descriptions as well as translations of German and
French. All the experiments are evaluated by two

metrics: Bleu [Papineni et al., 2002] and Meteor
[Denkowski and Lavie, 2014].

3. Region-Attentive MNMT (RA-NMT)
[Zhao et al., 2020, Zhao et al., 2022b]

Figure 1 shows the overview of RA-NMT. In this

proposed method, I attempt to combine object
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detection with an additional region-dependent
attention mechanism for fully exploiting semantic
image region features upon NMT architectures,
which is called region-attentive multimodal neural
machine translation (RA-NMT).

In RA-NMT, it is possible to focus on different
parts of the source sentence and different object-
level regions of the image at the same time. The
main motivation behind this is that I expect the
proposed method to take advantage of useful visual
information by attending to specific regions of the
image to assist in translating source words.

Technically, rather than equally sized grid local
visual features, I present that semantic image
region features containing object attributes and
relationships are essential to MNMT. Furthermore,
inspired by previous studies on the investigation of
the attention mechanism for multi-source learning,
I introduce that a region-dependent attention
mechanism is a promising way to make MNMT
attend to the salient regions of an image. Therefore,
instead of utilizing regional features to
initialize/contextualize language representations, I
propose integrating semantic image regions into
MNMT with two modality-dependent attention
mechanisms, one for text and the other for the
semantic image regions, which is significantly
different from the previous studies.

In this study, I implemented and verified the
proposed method on the RNN-based architecture
and the Transformer-based architecture, which are
called the region-attentive multimodal RNN (RA-
RNN) method and region-attentive multimodal
transformer (RA-TRANS) method, respectively.
Experimental results on different language pairs of

the Multi30k dataset show that my proposed method

achieves better performance over baselines.



The experimental results are shown in Table 1 for

RA-RNN and Table 2 for RA-TRANS.

| En—De | En—Fr
Methods
| BLEU \ METEOR ] BLEU ] METEOR

RNN | 348 | 534 | 565 | 719
GA-RNN | 365 | 548 | 57.8 | 728
RA-RNN 36.9 55.5 58.1t 732
v.s. RNN 2.0 | ¢2D | @¢1e) | 13
v.s. GA-RNN | (10.4) | (10.7) | (103)| (10.4)

Table 1: The experimental results of RNN-based architectures. RNN: a
text-only RNN model was trained on En—De and En—Fr, wherein only
the textual part of Multi30k was used. GA-RNN: a grid-attentive
multimodal NMT, which was trained with 7x7 equally sized grid local
visual features from each image extracted by a ResNet101 pre-trained
on ImageNet. RA-RNN: the proposed method , using100 semantic image
region visual features from each image extracted by Faster R-CNN pre-
trained on Visual Genome with a ResNet101 pretrained on ImageNet.

\ En—De | En—Fr
Methods
| BLEU | METEOR | BLEU | METEOR

TRANS | 354 | s28 | 574 | 722
GA-TRANS | 375 | 556 | 595 | 744
RA-TRANS 380 | 560 | 60.11t | 748
v.s. TRANS (1t26)| (132 |(1t27)| (126)
v.s. GA-TRANS | (10.5) | (104) | (10.6)| (10.4)

Table 2: The experimental results of Transformer-based architectures.
TRANS: a text-only Transformer model was trained on En—De and
En—Fr, wherein only the textual part of Multi30k was used. GA-TRANS:
a grid-attentive multimodal NMT, which was trained with 7x7 equally
sized grid local visual features from each image extracted by a
ResNet101 pre-trained on ImageNet. RA-TRANS: the proposed method
, using100 semantic image region visual features from each image
extracted by Faster R-CNN pre-trained on Visual Genome with a
ResNet101 pretrained on ImageNet.

I.  Results within RNN-Based Models

Table 1 presents the experimental results of RNN-
based architectures, showing that the proposed RA-
RNN achieves better performance than both the
text-only RNN baseline and the GA-RNN baseline in
all translation tasks.

In particular, the results of the RA-RNN are
significantly better than those of the text-only RNN
baseline with a p-value of < 0.05 on both language
pairs. This illustrates that integrating semantic
image vregion visual features can promote
translation performance, and my proposed method

can make better use of visual information.
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II.  Results within Transformer-Based Models

Table 2 presents the experimental results of the
Transformer-based architectures, showing that the
proposed RA-TRANS outperforms the baselines on
both the En—De and En—Fr tasks. It is worth noting
that my RA-TRANS results are significantly better
than not only the text-only TRANS baseline but also
the GA-TRANS baseline with a p-value of < 0.05 on
both tasks. This demonstrates that the proposed
method is universal, which can result in consistent
improvements in performance on different NMT
architectures. Thus, the effectiveness and generality of

the proposed method can be confirmed.

4. WRA-Guided MNMT
[Zhao et al., 2022a]

An overview of WRA-Guided MNMT is shown in
Figure 2. This study proposes a novel facility named
word-region alignment (WRA) that explicitly

correlates source words with image regions as an

additional input in the proposed MNMT model.

WRA: word-region alignment

|| [man]

[red shirt]
[dog]

Src: [man]in {red'shirt] A4
watches [dog]on. |----» NMT
an agility course . -

Trg: un homme en polo rouge regarde son chien |
sur un parcours d'gilité .
Figure 2: Overview of Word-Region Alignment-Guided
Multimodal Neural Machine Translation (WRA-Guided MNMT).

Unlike existing MNMT models, I design the WRA as

an intermediate component to bridge multimodal
inputs. Specifically, as visual concepts can summarize
the semantics of image regions, I utilize these visual
concepts as a medium to pre-process the semantic

relevance between source words and image regions.



In terms of architecture, I propose a novel
integration strategy word-to-region (W2R) that
leverages the WRA, facilitating the interaction
between semantically relevant textual and visual
features. Under the integration strategy W2R, the
pre-processed WRA is leveraged as a bridge to link
textual and visual inputs, acting as an auxiliary cue
to guide textual features to interact with
semantically relevant regional visual features.
Additionally, two modality-dependent attention
mechanisms are utilized to generate textual and
visual contexts for decoding target words. By
advancing the correlation between textual and
visual modalities by integrating WRA, the textual
and visual context can provide semantically relevant
information to generate accurate translations.

Overall, the main contributions are as follows: 1)
I proposed WRA, an intermediate component as an
additional input to bridge multimodal inputs based
on semantic relevance. 2) I proposed a novel
integration strategy W2R of the MNMT model that
leverages the WRA to guide the model to translate
certain source words into target words while
attending to semantically relevant image regions. 3)
I implemented my proposal on both RNN-based and
Transformer-based  architectures. Experiments
validated the consistent efficacy of the proposed
method and revealed that it significantly improved
baselines based on different evaluation metrics.

In my experiments, I split two branches based on
RNN-based and Transformer-based architectures.
Each branch includes the following types of models
for comparison.

. NMT: the text-to-text NMT model, wherein only
the textual sentences were used.

. MNMTRg: the MNMT model using regional visual

features, without integrating WRA to process
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W2R strategy.
o MNMTwsersa): the proposed MNMT model
incorporating soft WRA to guide W2R stage.
o MNMTwserha): the proposed MNMT model
incorporating hard WRA to guide W2R stage.
The experimental results are shown in Table 3 for
En—De and Table 4 for En—Fr.
As shown in Table 3, compared with the text-to-
text NMT and the MNMTR baselines, the proposed
MNMTW2R(sa) and MNMTW2R(ha) models yielded

significantly improved translation results.

Multi30k En—De
Models | Test2016 Test2017
| BLEU METEOR | BLEU METEOR
RNN-Based Models
NMT 374 575 | 296 513
MNMTg 375 577 30.1 51.6
MNMTw2Rsa) 38.41 58.1 30.2f 51.9
MNMTw:2Rha) 3841t 58.0 3121 522
Transformer-Based Models
NMT 38.4 57.5 315 51.9
MNMTg 38.4 576 | 311 515
MNMTw:Rsa) 39.31 583 3231 52.8
MNMTw2R(ha) 39.01 58.2 31.8¢ 526

Table 3: Experimental results for En—De task on test2016 and test2017.

The key difference between the MNMTwsr and
MNMTR was the integration of WRA. It was verified
that integrating the WRA enabled better use of the
visual features; therefore, the performance was
better than that of the model without the WRA.

I think that the significant improvements could be
attributed to two aspects of the proposed model: (1) The
WRA bridges vision and language well. (2) Integrating
WRA-guided textual features with visual features can
promote visual feature utilization.

On the other hand, as shown in Table 4, the results
of the En—F'r task also showed a consistent trend with
the results of the En—De task. Thus, the generality of

the proposed framework was established.



Multi30k En—Fr
—_— | Test2016 Test2017
| BLEU METEOR | BLEU METEOR
RNN-Based Models
NMT | 593 74.6 51.6 69.2
MNMTy | 59.5 74.7 51.6 69.0
MNMTyw2g(sa) | 597 750 | 5221 69.6
MNMTyw2g(ha) | 6031 755 | 5231t 69.6
Transformer-Based Models
NMT | 607 752 53.1 69.6
MNMTy | 606 754 | 527 692
MNMTyy25(s0) | 6171 763 | 541t 706
MNMTy2r0a) | 61.81 76.3 54,01t 70.4

Table 4: Experimental results for En—Fr task on test2016 and test2017.

5. Conclusions and Future Directions

This thesis presents two effective solutions to the
difficulties faced by the MNMT task: (1) The region-
attentive MNMT aims to generate target words by
attending to specific semantic image regions with an
additional region-dependent attention mechanism.
(2) The WRA-guided MNMT aims to guide textual
features to interact with semantically relevant
regional visual features by incorporating an
auxiliary facility WRA as a bridge.

Both these two methods have been implemented
on two mainstream architectures of NMT: the RNN
and the Transformer. Extensive experiments on
English—»German and English—French translation
tasks using the Multi30k dataset have been
conducted to verify the effectiveness of the proposed
methods. Consistent results on different language
pairs and different architectures show that the
proposed methods can achieve significant
improvement over baselines, which can demonstrate
that both proposed methods can achieve better
translation performance because of their better
image information use.

In the future, I recommend considering parsing

word attributes in the sentence structure to avoid
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redundant visual information use, such as some non-
visual words. As data sparsity issues are still a
limitation of the MNMT task and the data collection
is expensive, I think that exploiting how to

effectively integrate retrieval and reranking
pipelines for MNT or exploring the unsupervised
way using the pseudo dataset are more promising for

the next research step.
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REFE (L—FFH) | FX % 208 | F A BT 3 28 pEREL .

K2 XENFEDOERY TEEINTE N —27 U EIDH]

Ko T =2 RO H % KL LI2HEIT, HHRD
M ERELND Z EERT. BIRNICIE, BECET L
@ BILSTM (ZBHF 5 /37 A —& &3 X CYIHIRET
BEL, b= NERRONRTA—FDHEEH L
BE, MR B SN D R D.
THAGED SNSEAE M D& A7 &8 L, ek T —
2 ECOMRRE FET — 2 TOBRKMEOHB 24 3 |12
ALz fEREY, =7 U HBIROEHIE T THM
REOM EREIDIETERHELNTND Z 2D, BE
FEIC XD =7 oy BlOEEEA, KK PERER
FlZbFHHELTWEEBZ LS.

- =4
ZDEE

0 & 10
\
\
5 A\ 8 .
s \ a
5 10 A 6 =
o LS e
& -15 Sag 4 o
- =
N o ©
-, ; >
-20 by
-25 0
1 2 3 4 5 6 7 8 9 10
Epoch
— & -Loss Diff. Valid F1% Diff.

B 3 b= RBORERELLESEEOBREEDET
LREET — & TOMREA EDOHSE (10 =Ry 7 DFE).
THREOEEZ 0 & Lic L EDEERT.

BRI b= 5%

RBRFENZ ATIISCTRRD h—0 58 %
TETWDDONERFRD 2D, HAFEOY v /LT
LL— b PHIOT =2ty FERWT, EBEDO F—27
SEEMRT D, Vv oTHE L= R, EB5
BFE—DTF A PO L TWD T2, Bigd & A7
(XL TERRD b= VR RTE D2l bh
5. REFEOWIIRETH D2 =T LFFEET M
LD b= onBL, TNENDS A7 ZFEH LT
Lic bh—20 o 5ElaR 2 [TE LT,

SOVAS]

1y

SOVAS]

LS

19

FERED, HH AT TEE L h—2 V8N, #)
BERIBIZHART =27 VBB 2 5 (M Bl Sh
5) TEBNGMD. EBRIL, BEREINE N—2 L05E
DEIE, Py TRloZ A7 T 1581, L— T
WD H 27 T1L2T 5, MWRREDO =2 =7 T LEFEET
MZED b =7 U BEE Y EL 2o TS, BBREN
ZEZ, L= bhTHIED LYy TR R LTS
BDHNRND b—2 L aEIRELID &V D AT,
HEFESHECTHLRETH S, 2L, CESHEICE
J257XVOE, HAYEML DX THEHEILRD
b2 COBEEICERT S EEZOND.

EERIZGE LN b= v 3RERTHRD E, Ux
AT RN STZG AL, ERO T L TH 5 15

KeaRRX, FKICEHETD HY ) R ME] Lo

To b= UHMSE L THBLT 2 Lo il s Tng
ZERGFMDL. —FHTr— MPRNCRELE N b—
7o EITIE, BEOBIERBITHD (2K Lo
To b= VML L THBLY 2 L 5 ICKIIL R Tn 5.
IN6D b—7r %, AMIZE > THLELSTEMEL
BEOFR0ITR D EEZ BN, SRIOESFO X
AZIZBWTHFEERIZ, %EET VDM %
HELTwalEZXOND.

4. BREIRDZ 27 TOMEER EL

BEShic h—27 U 3El0BIE
SCENHED B R Y T o 1 EBR L R, BB
DX A Y THREFIHEOF 2175

F—&%y b

IWSLT15 & WMT14 O%fiR7T— % & v b & T
SRR (NS AFE - MERE - FA VEEONGE) T
DEBREATH . WTHLOFFERS, FAIRETHS.
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Y — 2l Y77 — FEAIE RETFIE Y77 — RIEEAME RETIE
2=y MMl Y77 — FEAIE Y77 — FIEAIE RETIE RETIE
Vi—En 28.78 29.24 29.69 29.44
En—Vi 31.60 31.41 3L.74 31.70
Zh—En 21.17 21.63 21.65 21.89
En—Zh 15.25 15.45 15.59 15.31
De—En 31.89 32.19 31.98 31.90
En—De 27.41 27.62 27.52 27.44
# 3 WIRBIRO ¥ X 7 COEBRR (BLEU fH)
KRORE LR B DRI Y AN
PWBIRR O 7 — %7 7 F ¥ 12iF, Transformer[10] 28 D 52 B2 Ml v — 2l
BV HMBIR O 2 27 Tk, Y= AME =7 Y  \iLEn 30.22 99.47
MUDBS DEFEC b= B ERT. 2Dk, BV 3178 3133
REFEZELLPATOFHICETEMA LY, N 7hoEn 21.99 91.89
FICHERALIZY bvnofe ) ==y a v RE2 BN, o 15.54 14.88

AR CHRNT2ERTIE, WHFOSFEICY TV —RE
Hbz Wiz a (R—=2F102) &, RfiloBzi
BFREZHWESS, MHICREFEEZAVESED
G4 FEEHOBRETEmL, HRER 3 ICELDT.
EBRER LY, BEFEEZHWE F—2 V8O
M b 2 8AT 52 LT, "= T A T~ THE
RARMET D ENghotz. £, MEFEEL Y —
2 EH =57y MUAOKFIZHEHT DL, ¥—
7y MUOIIZHER T 5 73 e D M FIcw 5 LT
NI EDRBENTZ. AU, HEEIRRO X A7 0
Bz, Y—2D =7 U EINRRKE LS ED YRS
L LT, FEBRRLEICRDIDIEEEZLND.
COBEEBEFEZT, FEOLK100 =Ry 7 OH
FOFT, B 50 mR Y7 L 50 Ry 7 OZF R
ENT, Y—=AMUEF—Fy MUDORFDHD h—2
Yoy EVE T AR AT o7 (R 4). HERLY,
LB OIS —AUMOHD s — 7 oy EIO R %
TV, %Py —7y MIZE#ELT 5L T, BF
L7etEgRm ERGE6Nn D Z B3 ghote. Lo T, V—
ZHl] « Z =5y MU D ~— 7 558 %[RRI B
fbLCThERem L2 155581, 2 B To¥H
THZENRLE LW EEZLND.
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£ 4 ZHORKET I 7 U RREREITIEEE
Y B2 HBEOERER
BRI b—7 U533

PARBHER D 2 2 7 THEAR ST EBRD b — 27 53]
ZHERT 5. EPWROSFERICENT, Y=L
B =2y MUDEFEM DI b — 2 o 5yEl % Fefl L
TR SN Bl ol %, £ b5 ITR L.

DENOFEREY, Y —=ZAPDOFFED b—2r 5 E %
ElLT 2548121, “have” © “e” <° “hours” @
“s” DX DI, BBERECBET D0 CFHIAM < K
o TnbZ ERNnnsd., —HFTH¥—5y MID
h—2 3 EIORKEL TlX, “separated” DEEREEED
XYl FafEdo21ET, 2fZELTTFx A %
M < BEIT D X5 BREMIEA B iLieh o Tz,

EEIZ, BETEICL > TEG S b—2 L5
DESERERL L (F6), Y—ATEESNhT
=27 U 3ENT— B LT 1.4 5L, PIHIRRED h—
7 UREILED RS R-oTVD (| XKEB LI
o TWND) Zengnd. —FKT, ¥—5 v MIT
RS b—2 U 3ENE, < OBATLOMLT,
Thbb, IFEAE =7 U 3EIOMNSNEIL-T
WRWTZ gD, =AMl X —5y Ml k—



AAMT Journal [HERRR] No.79

g 7 — 24
21
%E'J % A= TLAEHETV Student s don ' t have long hours of learning
HX
}@E% FERFE Student s do n ' t hav e long hour s of learning
P p—ry bl A OfE RS ORE R K .
R 310 5 KE H WK
97 rs
T p—ry b
HZ
}@E é\” 2= T AEREET IV Gra vity separate d away from the other force s
2 REFIL Gra vity separat ed away from the other force s
£ 5 WEIROZ X7 CEASh b—7 U 2BI0H]
- WIZNZ LI, AFEICHEE LR O E
V=2 REFE Y7 —FEIL e o
T 1112]. F#H &8 LIRS R & 2l a2 =
— A NMA " — RIEE B, 22 Y . ~
P M| e e BEFE  gcny, 485 b —2 o HHORELL S BAD
Vi—En 1.5320 0.9993 b, HARSHEMBOFBICEMRL TO& L.
En—Vi 1.4650 0.9999
Zh—En 1.5175 0.9994 ~ BEXR
[1] Task-Oriented Word Segmentation, 2022.
En—Zh 1.3516 1.6613 Thesis, Doctor (Engineering), Tokyo Institute

#6 BHshi b —svaBloRs0,
MEREBD b—27 o HROR ST 2HE

7 U EIOR S OB, BRe REEEC X - TRE-

of Technology.

T Kudo, J Richardson. 2018. SentencePiece: A
simple and language independent subword
tokenizer and detokenizer for Neural Text
Processing. EMNLP: System Demo.

(2]

R N . [3] T Hiraoka, S Takase, K Uchiumi, A Keyaki, N

3 5| = S A — N - H_/\ 5 ’ ) )
TWBE, DS =7y MUIZH 256 D2 Okazaki. 2020. Optimizing word segmentation
WD, ZHFZ—4Fy MIloFEZEIZBWT, — for downstream task. Findings of ACL:

U . R . . EMNLP.
LFERFFOFERN L L, V= AAOIEFEL N —27 4y [4] T Hiraoka, S Takase, K Uchiumi, A Keyaki, N
BOREARIZ LD L LSO ThHEEEZL LS. = Okazaki. 2021. Joint optimization of
) tokenization and downstream model. Findings
DX AREFIETH LN b—2 Bl OBIEIT, of ACL.
N N - [5] Y Suzuki. Filtering Method for Twitter

== 33 N AN I =
BARSFEUILZ B W Cilb) /e b — 2 VBNV Tk Streaming Data Using Human-in-the-Loop
BT AR, BEERMRLEY 95, Machine Learning. 2019. Journal of

Information Processing, Vol. 27.
[6] httpsi//www.kaggle.com/c/twitter-sentiment-
5, FLHLRE analysis2
. e on . [7]1 Rakuten Inc. 2014. Rakuten Dataset.
AT, EEME LR CTE L TE LD FIE Informatics Research Data Repository,
- 3 — - % o National Institute of Informatics.
OpTok (22T, FHADT A 74 7 RROGERER  [g] FNi, J Li, J McAuley. 2019. Justifying
N L7z, KEEI =7 o oEokE{bE BfELZF Recommendations using Distantly-Labeled
; . . " _ Revi d Fine-Grained A ts. EMNLP-
BTH DA, KR L LT DA RN Lok LONLD, o neaaspees
7, THEE| 72 b—2 U EINE LTS & 13 [9] P Zhou,Z Qi, S Zheng, J Xu, H Bao, B Xu. 2016.
R . - ) e Text Classification Improved by Integrating
ZAT V. BB, BARGED SNS RGO YERE D B Bidirectional LSTM with Two-dimensional
= . G S Max Pooling. COLING: Technical Papers.
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. . . 2017. Attention is All You Need. NeurIPS.
8727 LN OB (R D) LRSS L, REEORM [11] pri, semmd. 2023, BBFEB BT Ik
DRVCEENTND Z ERXD. BHEO h—2 v FEREMOZNHRR I b= FAFLET LD
o mee T FIREEE, SARMBRES 5 20 (AR KA,
DEEDEE CZEHD ENDDON, LDk S (12] MEARKGE, FEREE, S5, R, WIS,
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ANFEIDOFER & BB OFIER (8) : BIRREN L TWHZ & - MTIZTESZ L

Bl
TR - KEEBEBAE IR

1. TNETOFELHLEEDFEE

AR TIE, ZNE TITRIIRON SR & 2 DM (5
LE -8 2mE), BR7rtx (E3E-FelE), M
REOALET A 5 [E) AT (55 7 1),
MT W5 & BiiGR ORMOE N (5 4 7)) ZH-oTE
FL, HOPTIE, Whwd MT 72 Ti<
ChatGPT %@ LLM % A7z TFIRR) I2 >\ ThEh
OICEmSHTEE LN, Ao BEBFIR
@TexTra Tid, Hr—r Y IR LM ORITHEE D F
LR, b 2EE 2, AElE. ABOFRE B2
MT/LLM ORZEFHM L CTAHET, HEAIE MT OFf
BT, FHfizil LT MT O EMN T 2525
Z &, FRICGFHIZ DS DERKEBICEZDHZ LITh
DET,

INFETH-TELEFRO T RBILa v vTr
AWM PESERER OFHIEB A B E 2 FIRE R - TV D
DB, UTaBAET,

1) XXYRL~LT) RICEIED

(2) HHOABEFT ZFRE L#ETIHE D

) FfEO—BMEMERIT 2 - AT D

@) FARONEEIM LHERT D

(5G) EETD

®) FREELHTD

(7 BFERIZHOWTHAT S

RIS EETTAWMY EFEFA, %H -
A 5% 550, D OB Z RN ET,

FRZ@2 B (MIE, MT 1iE TR0 [R5
BEHLIN TV OTTERNWEEDNDZ LD
DEFR, FREALEG#E#INTVD ESND A
MTH (D-MNFRTWIEbzh) T&Aeholz LE

What translators do and what MT can do
Kyo Kageura

Graduate School of Education, The University of Tokyo

TLU., HERECR S E Z 5 LizEE & ORBRIT
T &0 LEFADT, MT OfGEE LR WEEEIZ S |
TERWEHMT 2B EICL R T/ A, —5T MT
R LLM ZBHFE L TWDHAIZE > TEIUTHEBTL &
5L, 5T r OFRE OEMMEEEHFMAFE LAY
DR FHEOMBICIND WD TL X D,

2. RXZED

ZOL~Ld MT & LT BLEU®, flr Tl
COMET%E23 % 0 £3 L, AMOFHli H4THoi T
FINB 2 2T LIRWRED S AR OFIRR 2 2
el LCWET L, £ AAMT Journal O RN |
(A% S 41T AAMT il SCRHTATF 982 D TR AT 51 3¢
EWETEL FRUICS &8, AR CE % (=
IS REFNR) LOME PO NS TS H DT,
ekl fHk A 6 T, ) TR % 139 il % DeepLs (DL),
Google Translate (GT), %A 7 ® H & FIFR@TexTra F
LM [HAGE-#5E] (TexTra) THR L CTA % L7=00],
BRIV T IOV RAT A H D372 ) FHRD L 2 FRCA
TETWET, UTIEI ESWONRWEITT,

(g0 ] MiiBickif sz, ) — “She

%

got away from the birds.” (DL), “She was run away
by a bird.” (GT). “She was run off by the bird.”
(TexTra), —JF. HEONFHEIZES T3]
FEWNT BB RIS NET,

[HREFE OB ] TR DO 7= Dc, BB EL 2o Tz, )
T GT OHRBEEH & LTRETWE L, 72, M3
NDETHFEEZ Lz, | MEEBENDIEEEFHE LT, )
THHEZR E L TR LZDIE TexTra DA T LT,
WIS BRI IO A TR E 261 T7,
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[EmsAlioe - BUSBIFRARE] TFITiT, BEL LTH
£l takd, BACiE BlesEx s, ) T,
2 LERETZDME TexTra DH (“I am thinking of
cashformyson.”) CTL7, [ZOADIHRENEESD
W, HOADTRENEF DTN, | 13 DL 23k
X4 % At L T “that stone is said to be heavier than
that stone” & ERAMIC/A Y LT,

(4G5 - A A)] TA OB E T a7 > T D, ) 1
WTNBREGEE LB ETATL, 2T,
H b7, | 1L DL & TexTra (TEh 720 IZERE
Wo7ofRE i UE Lz, 7ed TexTra TIEAGELIEE
TE, £9T2 L OB EFTIRLET,

(B 7 TV HRI] THoXRA~T< AR E2 2 TS
a5 RN ITE A EM o6 & L TEEE
BIRFT O TWET, EEEMZ DS OTWT D
WUNCEREAVE L2, DL TGE)R ) 2% afed

X R Y) 722 “broadeaster” & 35 Z ERH Y £,

[F5 ML) THTRIZ 3 A2 THEH L TAR LW
D72, ) Z OFFITICHRN DR 2 BRI R 23
BANRDN 3 NZEKLTLEHNZNONTEA, W
TN bhkEEL L TRk LT,
only three of them to pass.” (DL).

“The director wants
“The director
wants even just three people to pass the exam.” (GT),
“The director wants at least three people to pass.”
(TexTra) LiR L TWET, 7210 CTh | OEARERE
HEFFL CWADIE TexTra DA, T2 Th=a T VA
FEHTWET,

3. REDNMEMIT ZFIE LETIH S

SRl D TRAD D513 72124 53 ~ 1000 T
7, 1% DLI
GT |2“My car number is “1000 to Naniwa 53”.” & R
LTkY., 72 53 ~ 1000 272D A4 L
B T\WET, TexTra 13“My car number is “Naniwa
53-1000”." T, REOALEMIFITHAE L THE 5 TT,

Wop L & FEORFNZOWTIE, BRIZIENS

TI“My car number is 1000 to Naniwa 53.”.
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W2 DL 7> TEE L, DL IFHEAYZE LTV
FF2, GT X° TexTra 13 LREER L H TT (TexTra
TIHRRRAERE S 25 Z LTRSS TEETH), &iFn
Z. DL b & E R ORI ZEEE X TROBEITHE L
WXk 9T, il 21X, “‘Mushroom is poisonous, but
“mushroom” is not.” % [ / 2 ZIXHmEN H D0,
“mushroom”|ZITFET eV, | L LTCLEVET,

EFEGAIDOECH X LY RE L TRIZE 100 IS
EWHDZH LETA, EROIETEAKELTT
& FH A, ChatGPT X° Bard ICEfREEH L H 7w
T hebZThH, REh TEEHAM, FERE LT
WPFRE TETWARNT LTk 902,

4, RFEO—BHZMHRT5 - RIS

FaEs ek LT BILITof 2 R ThET,
The Rome Statute created the ICC and Trust Fund for
Victims (TFV). It made the ICC the world's first
permanent international criminal court so it could not
only address crimes that have happened but also seek
to deter further crimes. The Statute lists the crimes
under the ICC's jurisdiction and outlined the Court's
processes, which aim to hold perpetrators accountable,
within a system that ensures fair trials.14
HEHHD“The Rome Statute” & 3 CHHHD
“The Statute”% . DL (% [m—~<#{f#) [ICC #if2). GT
IETe—<iE) TZOHFE ) | TexTra 1% v —~ 2] [TCC|
ELTEY, YFEHATH RN ERDNY T,
ChatGPT & Bard T, i Tm—<H#ift) 2o
BifR). Te—<#ifR) TR LARL TR, RIUHRE
HLTWDLZ MRS TS L5 T,

LR DONE M LRI S
ZIMBIEZ A7 OME E FEIZ ChatGPT & Bard

FRETHREFFTIEMT HH5 5, “Asetis a collection
of things.”l151% | DL & TexTra i% £ & idmEDOE



FVTHD. | G LT, WFEORLV T, LEH
NERLETH.GT LTty N EIIMFEOEETT,
LUERICBIT D EEOBRE LEE ISR LE L,
ChatGPT & Bard (2, RO ZE, FEMERE LT
BN L THBMABEELRNLIRL T ZEV &HE
L. “The Three Mile Island accident began at 4 a.m. on
March 28, 1978, and released radioactive gases and
radioactive iodine into the environment.”161 23R <t %
o wIhh M978 4 LXOFEFERLET, 7L,
FENCA Y =~ AV EHEOELZRIZY | FRITHER
LiehErnkmhnd e, ELEELTTRELET,

6. BET2

2T, RDOXD MT R% ChatGPT & Bard %
flioTEELTARE L,

Two sets are equal if they contain exactly the same
elements. Thus {2,4,6,8/={4,2,8,6} because even
though they are listed in a different order, the
elements are identical; but {2,4,6,8/+2,4,6,7}.017
DL FRUTFREET D o772, GT & TexTra iR &
W RSB PIFERFOEREO M TH L Z L &b~
YRR L BATEREZ 5 AT, HAGERORY LRERS
EEETLLORKOE L, £ GT REME- 72546,
GT:2 2Oty M, Fo7e<FALEENEGTENT
WHEHE, FLWERRSNET, Lo T,
{2,4,6,8/=14,2,8,6} (%, H22IAFTY A PSS T
WHITHEPPD 6T, EREFFR—-THDHZDTT,
7272 L. 12,4,6,81#(2,4,6,7},

Bard: 2 SOHEL, £ A LEREZELHA.
FLWEARINET, Lo T, {2,4,6,8={4,
2,8,6H3, BARDIEFTY A FSNTNDITHD)
L, BHEFFLTHHEHTT, L, {24,
6, 8142, 4,6, 7 T,

ChatGPT: 2 SDEEIL, FoKFALEREZE A
TWaHE, FLnehhasnEd, 2ok,
{2,4,6,81={4,2,8,6} (T, #AZIHFICE~SEH T
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Th, EXENFE—THHEDELNTYT, Ll

{2,4,6,81#12,4,6,7} T,

My bl d TRE) IC, TZL i Tl i
BRI TWET, M2, 4,6, 8=4, 2,8, 6}i%.] 1XE
FENTELT, ChatGPT TIX LW TH ) L)
W& ANIZ 72D EED 112, 4, 6, 81=14, 2, 8, 6}
CHIEAZ - LTV ET, FEIXDO“they” 23 LW T
WD Z LA L T, [HH) & R DIEF & DORIR
FHRMEEN TV ER A, KRIZ TexTra,

TexTra: 2 DOEEIL, Fo A LEFRLZE D

BIHELY, LA oT, {2,4,6,8/={4,2,8,6) Th 2,

DL, FNHIXERARDIEFTY A PEINTND

B, BREIFA—-THDENLTHDH, LoL,

{2,4,6,81#12,4,6, 71 CH 5.,

Bard: 2 SOEAIT, FOERNERII—ET 55

BICELY, LEER-T, {2,4,6,8 L14,2,8,61F

FELWV, RERDL, TNOIFERDIEFTY A S

NTOAEN ERIIFR L THENLTH S, Lol

{2,4,6,8/ 412, 4,6, THIH L 220,

ChatGPT: 2 >OEAIE, Fo{HLERLET

BAECELVWbLOEINET, EoT, {2,4,6,8 =

{4,2,8,6) TT, RERL, INHITRARDIEFTY

Z PENTWETR, BHRIIFE—7Z1HTI, L

L. {2,468/ #12,4,6,7 TT

EELZES D2EBERE TENOIE 28 FEHRIT- -
I WITNHEESINTWER A, Bard 13555 & R
FEENTLES>TOET ., 2L o #RE
LT CIEBETHIETHBMTEE LI,

7. REZMTS
BRI HIRRIER Tl FUEZR AT 5 2 & MBI T
NWETNE, Z 2T, ROXLEENE Lz,

VE - B E ISR L, AR 06K 16km o B

WZd D, WEKIIOINEEER - & & 2 O KITEB)IC

Lo TTERRA., /NE, ERBOWEN /25, 19

Bard & ChatGPT (2, KIBEEAEOHHATH D

g‘“ﬂ“



Ll BULERINTOXETHLZ L. ARIZOVWTHE
DEIDRWREZET D Z Lok~ WFFITL, &
BT D EIRDE LI, LFBHIITY,

Bard: /525 (Oshima Peninsula): A peninsula in

Hokkaido, Japan. / &fiET (Hakodate City): A city in

Hokkaido, Japan. / dt ¥ i& B » & (Hokkaido
Komagadake): An active volcano in Hokkaido, Japan.
/ K7 (Onumama): The largest lake in Onumama
National Park. / /[NE (Konumama): A smaller lake in
Onumama National Park./ #3 (Junsainumama):
Alake with a large number of water chestnuts.
ChatGPT: Oshima Peninsula (% & % 5 ): The
southern part of Hokkaido, Japan's northernmost
island. / Hakodate city (& £g #i): A city in

Hokkaido known for its historic attractions and

beautiful bay. / Mount Komagatake (dti#ii 5

f): An active volcano in Hokkaido, part of the

Onuma Quasi-National Park. / Onuma (K ),

Konuma (/’#), Junsainuma (¥#3£#): Names of

the lakes and ponds in the area, with “Onuma”

being the most prominent.

ChatGPT OS5 & B, Bard O¥XE (¥
REBRL TOWET M) IFZLOEREGATHET,
H7e 02, ChatGPT & Bard &, K. /MA.
DHAZMRATZATNT S, ZNEOFRIEE T ET,

B

8. BRRICOWTHHAT S

FERE 1B S OFIREZRAT 2 LERH Y £7, K
MILBEFRFE O 2 BT VAR, 28T
Y AD—2I TFIRRIC IS T 2 R R & 3R A | )
A2 EEEE W E T 2GR0 T 7 e —TF &
LCHfr LIESLT 5] Z a3 fQnEdRl, 2
THHAH TS 72822 D00 L0 2/ L
9, SOXEIRIL, NEEETEE LTEELA

FEIZT D L HRDE LT, ChatGPT (FEH A 5
ETSICHELEE LR 572728, Z 2 Cld Bard

X
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Y B ET, Bard OFRSUILLTO®EDY
n—< BRI, EEHFEEHET (ICC) #RE L
FHTT, ICC Ik, AR THID THER S L7 E R
FHHPFCOBEICE Z o TSR EAFH L T TR <,
FEROMFEZBILTHZ &2 HE LTWET,
o —<HRICIE, ICC ORI R T LI 56
SNTEY AERBHEHRT LV AT LD T,
MEE 2 EMERT 272D OEAFTO T 1 A0RH
ESNTHET,
A R D TV B O—FHLL T Cglze,
Q: TFV R ENTHARNDIZE H LTTT 2 ?
A'TFV (3, #EHFHEELSOR T, WEHETES
1E. EEIESEFT ICC) DEEALSEOW TS % 4k
THOOIEETT, WEEDREISHRDOIINS
BAEZTonb L0, BEERIELTHET,
INFAERT OB T, TFV O&EIZHHT 5 &
WENRHEL L 2B LB E LT, TDd, TFV IZ
DWTIHlh Iz, ICC D&FI A FLICHBIT 2 2
LIZLEL,
BARIZIE, ROREERBLE L,
TFV %, ICC D@ TH v | ICC DEFREILIED
WEHEEZIRT D2 ENEMTYT, 20z, ICC
DHHADOHT T, TFV O%FE HHHT 5 & ICC D&
FR OV D EEZXE L,
TEV O BARN 72 RN 1T, R SR LB 3
Trp & INFEIITHEPE L VNETT, 207
., TFV O BRI SBNE T 5 & VA
WIFEELWERBIC 2D LB R E LT,
UEDOFEHBNS, TFVIZRS RN LT LE LR
Q: “seek to deter”M“seek to” % [HEYE LT\ ET )
ELEDIEZEILTTTN? U EARGERMEZS
AT TEHRME LTWET ] IZHROE LT ?
At “seek to”I%, “try to”R°“aim to” 7 & DE KA FFO
FKHTT, ARFFITRT L, “~L LD L2704~
EHMET DR EORBEANE X GNET,
INFERTORBATIE, “~LES5LT2578k0 %
“~EEBETDIOHEN. LVbnRTnEER



F Lz “~L&D &ET 7%, BARMptTE A A A —
VEELHRETTN, “~2EMETD7E, L0k
RNBRERBTHY . IWNFETHEELOT N EE X
F L7

HAEMIZIZ ko252 TTHIE LT0ET)
WZHROHFE LT,

. ~L&HE92

o ~%RAMELTD

o  ~EDHIT

o ~EENTS

TEE LCWET ) X, 2o oEfioF T, &b
DR T VR THD LHWTLE LT,

F72. “seek to deter”® BEYIX, “fFRDOILIEEPSIE
FT2HZL T, ZOHMEIRIIEZ D72DICD,
THEIE LTWET &0 ) KRB HEEITh 5 & fllr
LE LT,

7B, “seekto”x [~LLHELT5H) LRLIEGE
ThH, BWIZT@E U L3I0, NEETD LELWER
BRlcheneEBExE L,

Q: /NS CGETensure” % TR T 5] & LT
DIXEH LTTTN?

A “ensure”’lL. “make sure”X>“guarantee’’s & DE:
WRARFORBLTT, AAGEICIRT &~ & d D"
R~ T RFET D7 EDORBANE 2 bIVET,
BT D7, ZNSDBEMOT T, Kbbnh R
TWRBLTHD &I L E Uiz, “~%MEDD D71,
BRI ATE 2 A A=Y S LRI TR, “~ %%
FET 7R, KR AeRETHY | NFETHE
LT WEBZ FE L,

BARMIZIE, oGz E 2T k321 12k
F L7,

. ~&MEND D

. ~%RFET D

o  ~%EFD

o  ~HEEETD

(FERT 5] 12, ZNHDBEMOHF T, Kb
FTWRBLTHD LWL E Lz,

26

AAMT Journal [HERRR] No.79

F 72, “ensure”® H I, B A iR T 272
ETY, ZORMEIIMICIEZ D720, THEMRT
%) EWORBDEGITHD LB LE LT,
725, “ensure’r [~%f2H5H] LFRLIZEBAET
b BEWRITE U E A NFAECITD LELVWREL
Wb eBEZE L,

KOG LWRBLEL TR, ROEIRLOBEZDH
WET,

o ~% D

. ~%5FOED

. ~ &S D
INHORBT, L0 BAENRA A -T2 L2
TV NEAETHIMELLT VS LvER A,
LorL, ZhbDORBIL, “ensure”DEWKZ TR
B DZENMTEERA, 2O7D, “WAET D
EWOHORBETRMTHZ LI LE L,

Q: TSV ZREI Dol mTiEbnh o3 S 2 H5E
U CIEMES ZBPEIC L TWET A, “ensure” DRI
OWTIHEMESEZERLZOIZES LTTTN?
A: TSV ZFRI o lDiX, /INEAMIT OB T
EABNE L RD BRI TT, 2D,
TFV O#EZH 325 & ICC D&EENR DA D IZ<
{2 EBZXFELE,

— 5T, “ensure”’DFUIZONCITIFHES A REHELE L
2o THUZ. “ensure”DEWRA RS THES 5 & ICC
DB RS DR DD LB X 2D b T,
HARIICIE, ROEEBEELE LT,

TSV 1%, ICC DB TH v | ICC DEREILIED
WEHE BT D ENAMTT, TDkb, ICC
DHHADOHT T, TSV O&EI LT 5 L ICC D&
RPNV D EEZXE L,

TSV O BRI 22 BN L, RFEH SR LB
B &L INFEITEMPEELVWNETT, 207k
. TSV O BN EZHI T2 & A
WITEELWBIC D & B2 F LT,

“ensure” DEW AR THYES 5 &, ICC DEEI AT
T DATREMER BV £97, F DT,

“ensure” D E L



HIEMIRZ D ENEETHD LT LE L,
PLEOBmENAS, TSV TR 2N EiIcLE LT,
—J7C, “ensure”DFRIZOWTIL, FEfES ZEET
HZLITLE LT
B ARV ELER, 200 &0, (#8252
L1 ZDY, WS OPRREROEMBRESNET,
. ARSI L CHEE A ZE LIS LT
RETDEVIMTRZERRK, BIHERL Zom 57
ST 5 Z EMERMICIT RSN TNDEZ L (Bilx
I3 “ensure” DFGEHRIAG) . F 1, THHMIC-T
WRWEERSHDHZ L (IRbDOPILT V] O
O BRI EN A RGN H T &
BT H/NFEAEIT DN TV, (DD D] B
BARE, %) BIICHIAN B L TR WEERH 5
& BHICHIICGRY G END Z L (TSVIXICC
DT BFERE TIZAR ) L F SIS E R O BRI L 22
Z & (“ensure”r THfRT 5] & L7eDiX b bon
DTV EHIMT LD THHDITTEN, KRR
S TIHEMISOAPERFHIND), 78 ETT,
f# Af9L21%, Bard & ChatGPT &334 idf Fvy
DTTN, ZOXRIRIEEET DN E—FEITB DIX
DLABNVRIZRDDTIEZRWNE BNETS,

/\—#4

9. MTICTEHZ L - TERWVWZ L
YL EOBENTIERZRIN 2 b O Tld =) (U THE
REY) CEDLFES LET). MT <> LLM OFH % ik
FIZTEBDLTTIEH Y FHADR,
T T2 FH DN DniE, BIFED MT 2 LLM A3
FLTdERBLTWET, HlxiX2HOHRGE -
ERAA], 3 MiORBLONME ST, 4 HioHFEO —EMIX
HRLHWTEESTTL, . SCHERIO] TR I
il ONWLOPOB T I VIZONTIE BlFHETE
FATLER) 1RETED LS TT,
IT, ENRDITE-E D EEFHE (RTET

WDHIE) WNATRERFRO L T IV 1T, BIRR & 1M
ED L)L THERF L 72 < TIERWT RVWT A E H <o

%2 fin b5 b i

27

AAMT Journal [HERRR] No.79

TAMDIAREICRH L T D b D TH D & [FlF
12, MT ° LLM Ol TE S LTTETWHRWD) (B
HWVETE TN D) BIRRENZ &1 ETHIF-T&
TWARWERIIFEONR A=A L LD HFEED
PEHA DB EICER L TWE 5 TF) BNEnieh D%
UMEZ Lo THETE S LB D TT,

Wt LT, 2 80—, 5 i, 68, 7 O
I, ERIOFIZRNIC L TEER LT L Z AW L
R TEDTNLEGZZTEENLETHDLZ L2 —
BibSINT=DTE b TR WEZETHLZ L, FR

IZxtd" 2 MT X° LLM Ofloz8Z 84 2 —ik s h
FRBARBHBH LIS W L0, WFR»H 5V )T
B> TnE 7D, TMT R LLM (IZIZ 2N TE R
W EWI DL THARLIZS WD L > TWET,
IOZEE, FSHOEH TR L VICALN LMD
ThHNOLIFERFIFHHEIL L THOHERELTEY, [H
R, ZORFEDLOBINE Stz % (5
DEZA) EETHLOTHLINKIC b EIND &
WHZEMNDL, WoZEHSPLMNTRoTND EBbh
EFT (bHAA, TNBIZHOVT, HLREBARND

ERBLTORWEEFRAZLL > LT L0, [

WXL CMESAIFEANEZI NI LIz
R L TRV E NS KRERE ZADRMILITEE
TN, FNEEHT DL & THRBEOMRIZ NS T
B—FEEETELODITTHHY EFHA), 22 ETT,
MT ®° LLM Oz8)Txt LT UIE LIREE AR 720855
ATV Z itk niesE b s L lnEd, £
AU, 2O LIEREBRLTOWETS,

Iy T R TINDDER~OIEE—E L TERT
ZEiE, Ex 0Bl 2 — kiR E A2 A oMIT
M TERNWZ & (FOFRITTE S Z B~ OFOH
FRHIRETE TN DE0:E ) b b2 TEad) 24
PRIZ— AR S AR TE 2L LTH 8HiDRD &
DHEFIERD L AT LOFEIBNREIUIHIGLTZH O
[ZIR DERFER IR N2 End | HELZE S T,

IO LR AEARD & LTO X S edElic
ML MEDR DD Z &L £T,

P Q)



1) ABIAERRZITOERRICOW T2 3 5 B8, &£

D& pFHE TMETHNED L D etk R e 7
LELELRREATIZ LR DD ED XD
RFRE TMET D LMAEITHI2Z LI DD
Mk, HRRE LTRISME LIRS 5 2 &, Zhud,
NI DRI AT DT TR FHED
HIhbIZBWCTHEEE SILHERR (&2 %
BN 5720 T,
Bl S 7e AR OORERK - REM oD A 7 = U I ZHER D
FEEN A OT D 2 & FHITEETFE OB L b
RO R REZ: AT (XAD (TEEZRBREI /2> T
FTAR CnFETOEEREZ L L BB
FIRZ D < HFERIZHOWTUTEZTUEZENE L=
Z LT DD F L TEUT DN T Z T HUEE
NEFALIZZ L2000 (L0 —IcE b %
b DITAIT OV TIZ T FUTHZ Lz Z &1
RBDODY BEL Do TWRWIRILIZH 5 DT,
ARSI DR 272 SHEFF ORI & A TR %
N &S5 TR L2 ORI A4 5 56 fiE
IFHEER SN X AT ZRite & Lol 7
T —F PR HME AL D Z LTy Fel,

I o OBUEIE, AERE R TRIISE~NTZZ LT

L7, AR T B — O EEHCRA LT r =

7 b TERRRS S o o v v A D RHEE L &@LU BIER

Tr A ETT IV LA O (BFfse g S)

T > TE T EITOITBET 2 M 7o 2 fiHLISHE

L. ZNZBE 2 TMT X LLM OX8) % et Liz4 0

T, IRVHULICR 722 &2 £, MT 133CEFIRR

NEF L NS TZHISGRCRE WS MT <° LLM &

HIRMEICR GBI TE T RN S TERNE VS

T ANERLD 5 723 & HV ORI LOERE & 72720

SHE Y HZDITRICHET Z LN TELZDO TR E

TEWETH, AROBFERTITD0ED LI T, &

o TN Eidfaxr b T8, 2N TOEET

B A DY T,

@)

28

1]

AAMT Journal [HERRR] No.79

AHEE

AFLFEO—ERIT, BHMIEE 2A2O) TR E =2
VT ADREE @ LR e A - TV ERE
BEBEEOMS] (19H05660) 12> TWET,

& - BE3R

Robinson, N. R., Ogayo, P., Mortensen, D. R., and
Neubig, G. (2023) “ChatGPT MT: Competitive for
high- (but not low-) resource languages,”
https://doi.org/10.48550/arXiv.2309.07423
https://mt-auto-minhon-mlt.ucri.jgn-x.jp/

FETHE (2020) T AROFHER & MR OFIR (3) FHIR
T AN RERSND D2 AAMT Journal
73: 34-39.; ISO (2015) ISO17100:2015 Translation
Services — Requirements for Translation Services.
Geneve: ISO.

FOIE (2021) T ARIOFHER & Mk OFHR(G) FHRE
DaALET R AAMT Journal 75: 34-
38.; ISO (2015) fij #8; European Master’s in
(2022) Masters in

Translation FEuropean

Translation Competence Framework.
AAFRREE (2018) [JTF FRRERHE S A K5
A ] httpst/ifwww.jtf.jp/pdf/jtf_translation_
quality_guidelines_v1.pdf

[6] Papineni, K., Roukos, S., Ward, T. and Zhu, W-J.
(2002) “Bleu: A method for automatic evaluation of
machine translation. ACL 2002, 311-318.

Rei, R., Stewart, C., Farinha, A. C. and Lavie, A.
(2020) COMET: A neural framework for MT
evaluation. EMNLP 2020, 2685-2702.

Freitag, M., Foster, G., Grangier, D., Ratnakar, V.,
Tan, Q. and Macherey, W. (2021) “Experts, errors,
and context: A large-scale study of human
evaluation for machine translation,” 7TACL 9:
1460-1474.; Koeorwc, A. and Ryabchikov, A. (2022)

“Picking out the best MT model: On the



methodology of human evaluation,” AMTA 2022,
12-23.
ML — - REEFH - A AT - HEAS B 1R - )1 Ihe -
IRF) P — - Z2ftE - R RERE (1994)  TRIERIK #E41
OIS & 3HE] AR B RS SRR
FeWE 94 (47): 33-40.
DeepL
Google Translate (https://translate.google.com/)
(32023 429 H 10 A, A RO HEFIFR@TexTra
([21&=Z /) 132023 429 A 23 HICHES,
ChatGPT: https://chat.openai.com/; Bard: https:/
bard.google.com/, X & L Tl AFEZERIFE LK
D 6 Su REHBINAfE > TWET, EEEY
(A ) BABIZLATERNWI LITO0NTIE,
NURE— S A A HEREREAIIEITTR (1~
FEa—) aunFMEIAMLLEOFERTHS
LIS 24517 % Part 1) (2022 £ 5 7 10 H:
httpsi/mote. aktio.co.jp/education/20220510
1133.html) ZZH,
TR &V o 2HIBRD & 258 IZIER %
ZOFEFEMINE D DLV o T RITIIRIOFE T,
(18] MFEDRIE & FREEOHELBRE (¥ —3/ v
A MBELEFZTERZT) MTRoTVDHHRY
TTN, T TIHERWETA,
[14] https://www.icc-cpi.int/get-involved/sdgl6. — &R
W,
[15] Hammack, R. (2018) Book of Proof 3rd ed.

(https://www.deepl.com/translator) &

[12]

https://www.people.vcu.edu/~rhammack/BookO
fProof/Main.pdf, p. 3.
[16] Wikipedia “Three Mile Island accident” DIEZ 2
SO EFETY" % “The Three Mile Island accident”
“1979” & 1978 I E S B X T2 b D,
httpsi//en.wikipedia.org/wiki/Three_Mile_Islan

Lv
— N

d_accident

Hammack, mi48[15], p. 3.

Pascal, B. Pensées. [Hi)IIfitthiaR (2015) [/ %
(M) ) W SUE] O BNZIE TRRIEZIERAI L T
ZOoOFENS D, —OlE, YIEEE O RS
T ERTHY . b I —DiIkrEDEROH
AT 215w LT, oF W AERICEEDL ST
b5, (p.11) &dHY T, BEFHRITITL
FTLb MRICHED LS DI TIERVWTL L 5,

29

AAMT Journal [HERRR] No.79

[19] Wikipedia [R¥EEEAR) MEOH 1 06 &
HEHIER L7= b O, httpsi/fja.wikipedia.org/wiki/
KIEEE LR

[20] European Master’s in Translation, Ami$&[4].

(21] niFe14].

[22] Bard TIREIZERZESET AT LHE KT
K

(23] AAFHFEE (2018)

74

quality_ guidelines_v1.pdf i% THEREED . B

REMCTEAICAR L a2 T E ) (p. 5)

ELHEANGERZLTEY, [FolzHizEd s L

7eh) EVWOBBANEETH D Z LM ET,

AN OATENZ DWW T BIRBB A Z T AR S

NTWLET TR, £ TRVEBINIR B

W ERDHY ET,

Miyata, R. and Fujita, A. (2021) “Understanding

[JTF FHERAE R A R
https://www.jtf.jp/pdf/jtf_translation_

[24]
machine
translation,” EACL 2021, 1539-1550. C#/5 S
TS &) R fEREZ KRB 2 LI3AZ D
LhvEdA,

Danilevsky, M., Qian, K., Aharonov, R., Katsis,
Y., Kawas, B. and Sen, P. (2020) “A survey of the

pre-editing for black-box neural

[25]

state of explainable AI for natural language
AACL-IJCNLP 2020, 447-459.;
S., Kulkarni, A., L.,
Lourentzou, I., Freeman, L. and Batarseh, F. A.
(2023) "Rationalization for explainable NLP: A
survey," https://doi.org/10.48550/
arXiv.2301.08912
B 0D Z58) A SN D> O BRAR - 2 72 D ORI TIE 7R
SN Ry o N A AR (e L NG 75 VAUN L
W22 L2&F22 L. A/ LTH ORI
(Dummett, M. (1978). Truth and Other Enigmas.
Harvard University Press.) . {£[23] Tk ~7= B
HIRmAYRL A DALIE ST S HER E BB 2 D
ERHTEES, LIATIND, FTHTHIL,
BRIZ L > TR TRSAFICE > THEELW D
LT, FRITRITE T AT AUTHBI L7 Z LT
RLDOPBREBINTWARN L EIMLTND
X5 TT,

processing,”

Gurrapu, Huang,

[26]



AAMT Journal [HERRR] No.79

SR RFZOIEREFBFZEAD = 2 —F JVEBEIRE A IZ DWW T
Wiy Kol KA B, Tk THia
RYAT N EPNE
1. IIT®IZ BB i

AFTIE, VMEERFTRAL T2 r Y= |
BIBEFEHE I = 2 — T VIR Y — & 2 [Mirai
Translator] ZEA L7z mbk L OREFEBEOZE(IC
DVWTHET D & L bliT, FET 7 — hHAEIZES
W BB T DR & A T D

2. PEP iZ2W\WT

AREITIX, I RFEB L= 2 — 7 /U EIR
Y= REBEANLRET T T T AIHONTOMEE
3B,

MEEERS 4 FE TR 5 PEP
SEAEERAHIBIE O KBURFLSIRFD 1 D Th D,
ARFGHERS T 16 80, 21 HFERIZHEL. 9 38 5
7000 NDEEAE - RKPEPEAEDFTIET 2, 2096, 4
ARFFED - B - 2R — BRI - A LB
HD 4 FHOERMETFEREL 8> TNDLOR [
0Yxs FREERYEFE T 72 F A (Project-based
English Program, AT, PEP LH§9) THY, 45
D1+ 2F4£HHET 2000 LMBBEL TS (X 1),

0I5 LOLER

Projects &Y
© ™

o4 Skill
S W

@ 4 FHPBTOBEORMM

4th-year

1st-year
students

£
B 1. PEP D2t (LB, EEH o)
PEP 13il 2 =~ DIZETHRI N TV D, 1 DiEit
To - B - FET - FEL - UER EDEKR R TFEA X
V7 < Skill Workshops T, 2 B 134N E HE
DOEEETITPON TS, &9 127 Project T, Z
H 513 Skill Workshops T - 72 A L & 16T %
B REOHLE L TNESIT LN, BEDLEG T M
ERFOHENPHY T 5, Project X7 vy =7 Ml
# (Project-Based Learning) 255 < #iRik 21
LTERY ., ImETIIREEE & TS,
Project %313, FHFH H OB - B0 S ) H—
FRGEBIRL T Y2y MERD B, 2¥E%2E
CTHRIEDLZ LT, EY - RZHFETHEERT D
TEHERAZANET D, FHEOETE L BITKD
ONDHREREOL AL AV T 21 dEm< b, &
LREFA VT A=~ Ny ANST AT IV I
O r= HDVEH T 2 TR DR R
LERDE IR T =N RT LB T — g s,
DI ITET D,

Introduction of Neural Machine Translation into Regular English Classes at Ritsumeikan University

SAKABA Hiromichi, KIMURA Syuhei, KONDO Yukie

Ritsumeikan University

This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International Public License.
License details: https://creativecommons.org/licenses/by-sa/4.0/



ICT £ IERTHRET OIS A

PEP /% 2008 FE D7 11 7' 7 AR 4 )7~ 5 ICT i
AEa7ICBATEET e /5 5 ThY K2 Project
#3#13952 £ BYOD (Bring Your Own Device) &
Wl 92 L&z, FAEMIFELEE ) — b PC 2B
BEWIFLICER LR 67 1Y 7 MR A3
#79 % PEP O ¥Es (K 2) 13, 1RO K FHEE
BO—fEiia s A= LI hm 0 B s L Bbhb2,

X 2. PEP 0#ZEER (2018 £E)

15 4ELL RIi2h 72 0 #E ICT (k% i L C & /= PEP
W&o T=a—F /VEIMERR DEANIZMARTH o7 &
Fx%, bTb PEP TILZALE CHMERER O
ZHURIICEEIE L TR LT, D LAZEELZEL—
® PEP #HEF= o — 7 VEBEIERS AT (N TAHE
77 ) a Y —OEBREBEFRF O R AR LT
Wiz (1M, 2019).

3. Mirai Translator & A D&%

AHFiTiE, PEP4 FEICEA STz = 2 — T LR
FIFRY— v A [Mirai Translator| (Z2W\W T, ZDEA
DA & HEREIC OV TR~ B,

HERK DX Ey FORE

AR 2030 RICH D RELEFERE Y 2
LTS, Torya 0B HET S —EHOR
DA %E ISEMEERZEF vy LY - THA V) (B

31

AAMT Journal [HERRR] No.79

R2030) & IEA TV 53, R2030 O FIZIXHECHIZEIS
FOREBLODX(FYH N FT AT —A—
vav) NEERTHEY, ICT ZBmAICIEH L%
BFREORI I L OERE ET 2 FNES TR MR
BB DX Vo F) AT CGamEShize,
BB ORER 3 HOTRIRMNRIE L. Z DD 152 PEP
MBI T, PEP I3RS L7- 75 T 2022 FERKEM
NOBEEOSEN Y — A L, ZOoFD 1o
M= 2 —F LEEEIR Y — & 2 @ [Mirai Translator
Th s,

Mirai Translator MZFEE

[Mirai Translator] 1%, #RRAStEH 6 WEERD F2 L
TH=a2— 7 UEBRIRY — 2 TH 55, [Fi
NTT K=2EDFRFE LT 2014 IR S HL, =2
B A U TR EEIC B2B HFICB W TEHK
DA FEHE & >, Mirai Translator (%, Google FHiR
X DeepL. & FAIERIZ=2—TF bRy MU — 7 HIRiCIE
SNTEY, ZOBFIEEIE, Ftick s &, fascd
FRC ITOEIC960 SO HARAETRAY U ZH#A D]
& &R, FEICRIARTIE TTOEIC960 Aid HA A E Y3
A LEE LV TH DS,
EEA~ORMBEAEFTD D D Z & BT R —
b, EFEFFEE BAGEN—ATITR D Z LNz,
HREFER LT VA v F—T oA Ao TND D
&7 PEP 2 X % Mirai Translator i#E OHH & 72>
7o

2022 4FEERKE A H Mirai Translator 2 PEP O
HITEATBHICHT- 0, PEP ¥4 Y4 2 HEM T
T VT KVPEREIIR S (AAMT) OF173 5 [MT
a2 —H—4 A K% Slack ET3HA L7728, £7-, AAMT
HEOLEME « SHEARFEROEEDOL L, =2—7F
JUHEHRRAR O A & i TE Ao i\ 7 A fifa L 7= 2B
K OFEA AT OB EERS Z ER L. YouTube £ T—f%
AR LTS,

—#D PEP OV HAE, 2022 48 10 HITRFED S
Mirai Translator EAIZOWTOT LAY U —2ANFEHK



SHI00 RANT 11 HICBM RSN AR SN LT,
EERICHEND Z & Lo, MK LT, BELHLH
AKDRFTIIH EHIORI & 725 = 2. — T VAEBERIRER D
IERRRREREA~DEAD IR SN TH D,

4. NMT DBEATREIE I EboT)?

AREITIE, =2 — 7 IR (Neural Machine
Translation : NMT) ¥ — & X C#& % Mirai Translator
HEALIZZ IR DEMICHOWT PEP ¥4 HY
THEELDORBRNLRET 2,

NNT EATIREGES EDbof=M?  IEDES

RO BEREDO—DIE, RFEOHE TIEIRVEE
DFEFRNZFKI T2, NMT OFEGRATE AL, 2403
RET =IOV TR TN TS, EET—
RFEBEOBERRI AL T, LBy T—vaON
KWIFEL LRV EbbhoTe, KRfilahiT THE
i LTZNBEMeb B2 EBRREIZE > TERET
HDHDIEF I ETHLRVA, BRE L THEBELER
WRERE B & T D OICIT A ES S5, NMT #A
BIZ, ZOVORICH<bT I iREL A LR
2o7z, NMT OB &Y 22L& T, 7LELT—
Ta AW EFEO B E D LR E . FENRE D
PFESITIHIBWVODRNWI EER LIRS 52 &R T
TWe, 29 LIERKROMIIRBRARET Z L1k, 555
WX 5 EFEROBIIC LTS T 2L EAOND,
fill 5. NMT AN HHEEICBEIND L5
ol b D, ez, BEADOERVIERY & L
<. “I made an announcement today.”® X 5 12 H AGE
O TFFE] ITHY T 5E4531C, announcement & VM9
WEEEHWD ARSI LT, BARGED 5E) v
9 §81% presentation 7211 T2 < L AU 2 E @03
% announcement DX 52 b DHLEEDH, 295 L72H
WFEDOFEFEDO X UIZ L T, NMT OFEH L7235 30h
SR S e ViRICR oo e B2 bhd, ZoFpIH
AL TV2OIE NMT ORETIER <. BIIIR S

32

AAMT Journal [HERRR] No.79

X E ANHMEETHARA =T 4 v FOBEENTH
%o bHA BHEIR LT WE S IR AEET
L7V T 4y MEoT, £b%b 98K Tiak
 TFVBUT—vay]) L) HRGEEZ RS L
LD, InHOTaw AL, X0 SUIRICHE L7 TE5EE
DOEMIET TR, PAPRESOEEE LTHIET S
BElcbEE5T5 (I etal, 2023), ZZ CHY k
T X5 e REMTECRT WO XL 2 il %
ZliE, FAEREMAL T NMT 29E 7 % Eikorg
W&ol Bbhs,

NIT BATERIIESED27=A 7 : KAFDIHE
HEWEIEROIEH & 5 5 L FISCIEERD L 5 REEH &# A
WHERREE VN BTE, ENIEARNZRIEI AR

AL I A a RS D HERITBINIC R o 7o DT, 2

AT R Y= FORNERLHAMEICET 585X

T4— Ry Ik NERED 3T D

TERTED LIRS EFEL TV D,
FD—FHT, ZRZAZIZH NMT 13K X 7250 B

boHEBbb, O ETRTHEERELD 1 DL

LT, #ERT Y27 hOGRILRLEEEE L LTIL

LT DIFEOFR ORI R ED T AV T 1 N

W ER T2 ERETF oD, NMT 28 A$ 2 LIHE]

X, ARFEDOE L OV A hO=a—AR—F ¥ A |

REEHEESC N v X T EOH B Y — R EED

RNEOMELHY IR LERE L W, L LARns,

2022 FEFCFINCHY L7z 3 D0R¥E (1~3 44)

TIE, 472 523 Mirai Translator %z U TIEREMED

BTSRRI OIS R = A > &S ERRIC

P CL HHFHIN R LT,

Z95 L7 NMT OIEHIZ PEP O L5737 vy =y
N« PRIE DRI D T AR DIZE VW I F D
HDEAHH, TOZLIFEE LRV, HEFEIEEL D
KA« B L AR 6 FEDREH 280 L TFA
TEPESTETH D Z &, 2022 FEEN L B DT
BEEHEICEIEE N Nbo7c2 2, FLTREHD
SELHi (Super English Language High Schools) <

2L DET F—



SSH (Super Science High Schools) #&/ERKIZIHWT
PEP O L 5 fZEREITI L TE LW O TiEipu 2
TLEBXDL L, RYHGEHE S NMT 28 A L TH
e RBEET VO RN A R L2V BR NI b 1308
WD TIEZRWEA 9 D,

5. T v — FMRAEIZOWNT

2022 FEMKFMOTGERELZH#H LI 1 FAEB X
O 2 FEAEZETGIZ, NMT OFFALRELE NMT %% H
L TR L7258~ D EIC B3 2 7 v 7 — M &
Fh U7z, FERERHIIRCEH O TR T, FIZEF LT
1A 1154, 2 F4E 126 HDAEF 241 4 Th o7z,
KT = MZBWTC, BEEEZDHIAT 4T (V7
7) MO ASNIKRLEEL LA FEREKEHL, A
FOERAZWAT2XDEILTELDD LV ) HEL
1Tofcttic, BRMICEIE Lz, AficCix, 4ROT v
= MERERE U KCEHIOBRIGIRIAT o 72 UTHE et
al.(2023) DFARE R & kT 5,

NMT Z{aTIZ5EFA L f=h

A CTEAEN EOTEE T NMT 25 H Lz
EHRTHID, 4 SR ((FLBrF—a )
[ 5 — b=/ — | TSGR ) TERGERT 1 A
By var)) BT OMMEL b B TRl Mk
M 31TmRT,

0% 20% 0% 60% 0% 100%
FLEuF—vay e 49.5% 262%
24% 2.45%
4.2% 23%
EEE L BRENE 4% _ a43% 1ask
E7%
HELEST AN v 3w - 36.6% 20.3% 20.0%
29%
ETHAERDD « AEHCEHERDN «BEERLAZOHIEL  XWALXESOH CREMEREFREA

K 8. FOFEENZENL HBWNMT Z2iERHLTWS 2

[FPLET—vary) & T2 —h—0—] 3=
A 2R L, FEED NMT & B0 5% RE%IZHEH

33

AAMT Journal [HERRR] No.79

L7z LI LTz, S SIUERTEENC 3V Tid, NMT OF]
FARBEICHE 2. NMT % EICfEHA3 5540 33.8%
2BV, 2T NMT OJ) THERINE LIz L [BIE LT
A 1LARFIE LT, —H VBRISERT 4 A v a
VERFOMM AR L, ATERLITEC NMT 27EH
Lz mE LFEEZ LT TH 14.1% & EEMEL
ETCERITEICBHO N EHE ST LEE LI EEE
DL 49.3% Tholz, TNHOFERENS, AT
THHRAEZET HIEENTB W TIE NMT 280 129 5
mM»RHBLN, Booryay=r MIETH T LEY
T a R — LR =D L HITH B OE RO
WMAERETDEHTIE. Bzl 28masem
Eole, Eio. FANIHEMT 5 Z &0 EELWVEERIGE
RTAAH Y a DR D REHRIEHTH, NMT
T—EDHETHEHEIN TS Z LR bhol,

NMT 25ER L TR L-EX~DEH

NMT Z & U7 38 SOHERIC /3 2 Bka AT 2
e [REICTERERLERUICAS TWVETN?
BEO TREMICTELRLZBEEZ > THRIETE
FT02 ) O 2MERIZEOBEBEsT, BHEbDREZE
IHMEET, BHEEBEXTH o7,

EXERIZA-TLS M

NMT ZA46 ] U CER L 7238302 LT TRICAS T
N5 DA 82.4%, [RRRUTAS TS X 39.4%
Tho, ROT 4 TRE#RE LS TFEITEDET
T1.8% Thole, FHT 4 TITEE LA, TRIC
A2 TRV 0.4%, [HEDKUZAS TRV 4.1%
ThHY., AOET46%Thole (F 1), FKEHABRIARS
OFERER GIFE etal, 2023) TiX, BIPT 4 77
23 66.9%., KA T 4 7 IREVENR 12% TV | BFHIET
B IZBRAARH C T NMT & iE ] L7 fERk Lz 30 %
RUTAS TV D FAEDEIGBRROREE 272,



£ 1 ERLEEIXERIZA> TS0

HH B BIREE
KUIZA-TN D 78 32.4%
RRRUZAS TN D 95 39.4%
EHLThHAN 57 23.7%
HE KU A TN 10 4.1%
KUZ A2 TR 1 0.4%

RICASTEEHRE LTRSS b DX Th»D
TR TEIIRD) O EL TERER
DRI T 7o ERCRPHROBEOE S TH Y | [1E
file,/ TRHEV DS 22\ | 7 BRSO IEME S 32 MITHEV T2,
—H, KA TR WEBR E LTRSS H D
L [0 TW Db B R 7 ERIERGE RO R
ITHY, TALTESTZEL TRV B OF 2N
ATV e EH STl e < BN B SCAAERE L 72
RBZE IR,

BIEZLTHRIETESHM

NMT Z{EH L CfEf Lzgescicxf LT, TR
Ho THEFETE D) OREIZIL 21.6%, [OLHEEEZ -
THIETE D) DKL 444%THY, KOT 4772
Bz bonFAETAEbET 66.0% ThHoT, *H
B L FAIL TBEEER > TRIETE W
0.4%., [HEV BREZRFH->THETE2] 10.8%Th
V., AbETIL2%Tho7e ( 2), BRFEAEIIMT
EIGHLUTER LR, A2 b TRIETE S
LA TV, RFEHIBIARIF ORISR GOk etal,
2023) TiE, RUT 1 TREVER 64.7%, XHT 47
IRIBIED 7.2% T 0 FKFHI K TOREDIIIA~D
BEICRE B i o T,

T4 7T

K2 ERLERXZBFBZ b THETE DD

HHH B BRES
HEZboTHRIETED 52 21.6%
RREEEZ LS THETED 107 44.4%
EHLHTHARN 55 22.8%

34

AAMT Journal [HERRR] No.79

HEVAFEEF-T
FFTE 72N 26
HIEZ > TRIETE 20 1

10.8%
0.4%

AEZ2R-> CRIETE 2B L LT, #4ELD
BEXDERS 2ZT T, &6, A THEXICFE
MR W - EEZIToZ &b ERMAB L LT

I HTz, FOWITIE, Thh ) 0 W\ fiH /R
SMEb b R ESELOE OGSV, —J, BIE
ELboTRETEARVEBLE LTRLEN 212D
(o> TWVDMNDINEIRN TR EFFEDORIENS TH Y |
HOCHEICFEMATY | R - EIEZITDR) -
Te RIRZE ST,

U HABAIARS & 48 T BFOD LLE
AN NMT 24226 Tl A7z, NMT @
By &/ TIER L7238 LA RIZ A - T 5 HIE 1
TRV, BEZLoTHETEZDEIED 66.0%
LW EWVERTH 7, KT, HLZKUTA- T
LFEORIE L, BT IR & HK 5% B 5L,
B M 25 ET Bk, NMT IZX > TH LD
OERCIEMIEZBEH L Tz, —5 T, FHliAMEn
FAEZ, BORUCFEMZ 2o 720 | S DOEM
MPEDHERP AR THD L LTV,
FAOFRIE I ER EXE D010, FEBHRED
WXEKUIAY  HEER > TRIET DI L E 10 D,
ZDOEBED=HIZ, NMT O 2BICRAT 57210 T
F7<, BEILEHT22 L, TRbbZ20REIEHLTF
ELTEZOLDIZTHZ EARkOBND, HAEHT
YL AR T B2 DD FEE LT OHERRS Grammarly
EIEH LI ERIE LTS e—F5 T, NMT 1245
B 53 DERE 2B 2 7 HEE OB B & ORGE A2 %
ICHEDRRTRWERK LA bW, BEm L
. BRETHAOBBMEIDL U DOEESR
RO ST HEZ O, B OEIECHERORER & B b 2
ENEETHLEEZDLND,

71.8%!

DIZDITIE



6. BbVHiC

ARGTIX, SEMEEREO T 0 Y = 7 NUBGEREICR
W= 2— F VIR — £ 2 [Mirai Translator] %
WALER L, BEERROBI OV TR LT,

F—IZ. NMT oLz TF LBy T—va i
ANDEFEOE 2 mbH Z LT,

FAEL, B0 Y s NONFE—EKELL LT
RIETEDL oI BEINTZ, 2, £

U TS BIRSCR D & 5 RpE & 2 7 7207 T <
TrY=l MWD REEOFR ORI F OE D
Bl REFZATIZH RO, FEEOREL T
LA T 27 o — NS L D & FARE
WA ZET DIEENZB W TIE NMT 288 0 12§ 5[
NHDHN, BOOERLERERET DIEBTIL. A
SONEFRT2EANFEE D, £ < OFAEF, NMT
AL TER SN R ERUITA-TED , £1h
ZHEEZFR S TRETE TV,

FHADOREIOI B DM B, HREIDS U
FLDEERHR T EEZ TV, 5 OB Z R 7 &

FEEDEE TIE W

RHZENBEETHLLEELLNS,
7. BEIW

AFHEF(2018) [BYOD BIKZHFET 7 7 F AH IT
AL B CFHli KT RGE L IT %
AV 77 LTIRADBEFERE— 2 Ea—
2 &TT a/r— 3] 45, pp.127-132.

1 PEP [CBIT 2363 et al.(2021) 221,

2 PEP #2811 5 ICT @ BRR7eiEHIZ >\ T,
FEMIX L et al.(2021, pp.148-178)F K UVARHT
(2018;2020;2022) % 2 [,

3 R2030 : https://www.ritsumei.ac.jp/features/
r2030/

t HERREDX By T
https://www.ritsumei.ac.jp/itl/2022DXpitch/

5 Mirai Translator : https://miraitranslator.com/
6 HAREIER Y — © X DR SCHEERD 7w FFREE L ~b
(2. FICFIERIE TOEIC960 sl L ~L % FEEK
https://miraitranslate.com/uploads/2019/04/MiraiTr
anslate_JaEn_pressrelease_20190417.pdf

35

AAMT Journal [HERRR] No.79

AHHEF(2020) BYOD Bifi FCTHOT Y= MMl
FERE OB T 5542 [CIEC £Fh v
7y L AimXE] 11, pp.75-80.

KFHEW(2022) [Ty =27 MNEERITGET 0 7T A
N2 e 4 B — IR R SE R 0 B
gL U COEFEHE — ) [RFHE LIF#] 176,
pp.29-32.

ISR, ARMEY, 5K, SRR, PRIER,
R, 1L E](2023) TAT BEMEIRR O 5555 1E
R ZE DO KRB A & 2 OB — KFERE
JI18 B D7 OB FRFRTE AT 1 T —
[CIEC £Z=Hh v 7 7 L A4l 14, pp.41—
44.

M, BEE L 1, IR —RS, FEKE(2021) 4
T A N KD EBEREEE OB L DR
H~Online Science Fair OB~ | [FHH#E
9] 45(2), pp. 256—264. https://doi.org/
10.14935/jss€j.45.256

W E(2019) RIS O WEEHHF TV L7220 - BE
O [HE] & TERVEEZ] 23Rk b5 HEE
BHAND I IR0 588 [ Re A
B4 2207 ] 38, pp.73-89.  http:/hdl.handle.
net/10367/11541

L]« ARFHEE - (L FEM - EES2021) TR
TVxy MEETREEET R ST A B A A
5 [#Hzx7pv) BB ERKEERE.

7202347 H 13 H, Z 5 WL PEP & 0 IL[
WFED A DR ETEF LT,
https!//miraitranslate.com/news/1870/

8 MT = —H—HA K :
https://aamt.info/act/MTuserguide

9 FEEFE O N— hF— & LT ORI
httpsi//www.youtube.com/watch?v=YQDmS8qLplzc
10 RAPOIGERZ T AL BEFIRRY — B 2 2 ABEA
T BEERY 5,000 N Z KR, BHRRY —/v & VTl
LW SRR O I REMEZRRE (2022 4210 H 3 A) :
https//www.ritsumei.ac.jp/profile/pressrelease_detail/
?1d=719



AAMT Journal [HERRR] No.79

RN D SSH fRE 25 i) . WA DRz

U ORI T AL ABEIRY — CAZRBEA- B TH AT R T =T AEERIE L, #35 L ICT %
BLWSEEAE O R L 1T (20224511 A 28 H) - TER LR BE AL FER L T\ D (AT etal,
https//www.ritsumei.ac.jp/news/detail/?id=2908 2021),

1237 R R OB T & 2 S m 570 % 2002

36



AAMT Journal [HERRR] No.79

RA 2T 4y hORERE

B e

—Hp

7 U7 KT 2 2 R O BB (T 7 = = —)

1. AAMT & I F—fEN

T OT KRR 2 (AAMT) TiE, B
REIEHT 272D ARG RE IR BIET L FEL
LT, 2022 FFEICA LV TA Y« BIF—HIT L DT,

4R SEhE U 7 3 BIDGREDMF RS o 72 2 & 2520,
B R - FTERET D7D AR AR LE
FEEEL L EEC BT, AAMT OB FEXIIEB L2500
H LT, EIFT—DHE—ENLRNENRRES>TVLHHE
ETIZONWTOERB YA FUTABI STV D,

BRARBHOEIF—IE, RA T 1 v b (B
FRRO W 215 A L CRERMEEE T LFRE LTo
FERE A BT D 2 & & HIICHIRRE DMTHEETH D |
MTPE LBEFEENLD 2 L HZ) ([CBT L5
FoTWHRNEL DX, [RAFZT 4 v FOEE]
EWV D H A RVT/NEBRSBIE LT,

2. [RAb=FT 4 v FORE|] OF

EIF—YH, T2bbH 2023 45 A 31 HORER
T, RAPZT 4y VEBETHIEREFA b
T4y NEXFTOEAMERL WD X oIk T,
LV IEMICIE, BOSFERSERSBREL TWD—F
T, RAPZT 4 v bDA Y v bEBFEHRL TODEIR
SACHRE L (B OB TRIET 2 Z LIk~
E) FA T 4w MEFEEL T,

RARNZT 4w ME, 0L L B0 LRI
BRI AKATFT 5 2 L0 6 BEEIRR 28 AT IS
Ko TEREMLZDIEHNIAN > TELZ LITH

Ihttps//www.aamt.info/event/seminar

PRS- O MRS I 3R 1% 2022 /R I21E, 2017
EED 15.6% DF 3 5 (A AFHRRE B OFHRR 2 5,
Truth of Postedit

Eiichiro SUMITA

AAMT President / NICT Fellow

LT, RAMZT 4 v FOFEDLE(LL TS, I
Wb BT ZEOANLIE, O TRRE Th - 7 IF
ROWEIR E ZNERMBIZLIZARA T 4> FO
BEBICE SV TR SNIZADA A=V %5 EF 5T
WT, BUEDORA b7 o4 v M OFHE 2 EMEICIRR L
TWienot,

INBIEZ ORI EFTRTRE LB XL, 2DDD—
DOFELE LT 2022 4L IHHIBIE B 7T 2 E e
L7z 2 fEO KRB R A h =5 ¢ v NRIFZTEA LT,
AR DS T BRE T v r— FMRE~D W1 %
BREAWL, ZOEHEREZEI T —THER L, AW
TEREZLLITTARZR~S,

3. Ef 4% LRR NTF 4y hOAELZ
HELEWERBRWETN? ] ~DEIZ

WA 2 LIS, S OEBENREMA~DORIZEL,
93%0 ZHELZW] Thote, BOSHTERSEL
BELTVRIZH20D LT, ERICAER L-%IXK
bRETDLIENVS D LEoT,

Wi, Ty — ORI EBIT 5,

4. REMRRA b7 4 v P REOOBE

AEEFHSCEROBE R MTPE (K 1) THREEEIE 7000
e RESHM S 1FEFHERMMIELHLDOTH D,
BN W AL 178 T, 72— R ORILERE
L LTIEK 64% Th o 7o, BIEHE DOERD ML, 40
RAN 9%, 40 1% 29%. 50 1% 29%. 60 1% 21%. 70

This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International Public License.
License details: https://creativecommons.org/licenses/by-sa/4.0/


https://www.aamt.info/event/seminar

R E12%THY ., KRE2FEO X720,

[FE%%] % 7,200 )7

[53%7] EER (PubMed) & IT % (arXiv)
[3c#5] #9850 153

[(BHFR— > 2] LA

[FHRR Y — ] R

[J5#] 7w PE. KU SCERZ X L= T
FANTHY | F—EK &40 5P T, SRS R
L. FGEEF—. #SCA X A VORI H KA,
[#1F] 2022 4= 3 A ~2023 45 2 .,
[RHARFE %] 277

X 1 3

WX EHN DI H MTPE

5. Bl IRA b=F 4 » b EBHDOAFHER
(Ba»o®il) THEEDRIIEZDLVET
MH? ] ~DOEE

2 MTPE 2 & 2EEDROLE
BENRILIBICHLIFHREDOLIEL [FA b=
T 4w MIFIRR A 52K S D DI o THREHTHEHEA
D, BrrbBER L AR RS H. ) 0o BE
THREITRE L TE 2, TUTRR D o 2028 9 Do
MNERNOTEE CHECK BB TH D, | THEHEIR

3 5% bARAMTT 4 bOMFEEZELIZWER
WET?2] D 93%M [ZELEW] T IRNRR
Tpotz) O83WEMAT-, HENEL b ino
721 BB TRELZY) LW HEIZENEETH DD
THRILSAD A Y » FOIFENTEREND (6 HiB
)

38

AAMT Journal [HERRR] No.79

DRI TFROTETFRBRE V] FN DD
HENZFSTONDEZ ENREhoT,

NERIZOWTEREEZRTHL S, M 21TR-LIZH Y
FZITmBaInAD XD, EBRICKRBERARA b
T4y MIBIMLT v — MIBERTZRIRE P T,
HRNIEL 72 o72) & L= 723> 72(3%), —
TR BEL 2oz & LIZDIE 8 E il % 72(83%)3,

WA LTV 2380k & B OB A 2 O FIERE 3
bHoloZ &b, AENE LA ofR=v Y%
FEEMRORR L HTFTHHEHES IT ICH#A Lz
I—ATHHILEBETDLE, MnEFORA b
T4y NRIFICHBIET 5 Z 03 i sns (2L T

Sy BICHIKT D Z EMIIRES D),

HLHNORA MZT ¢ v hOBENRE 72 D OFR
Y. B rh BEIERT S 5E OBALER Y 72 » OFH
FERUTKRT LT 156 fFUT R oo 2 &b hoTz,
—5T, 100 N\DF—H—"T, Zikiev 7777
Y ROBRREMMEEL T L5 B0 0, FE LW
FERTH D, BHREIR Y A7 A%, ERSCIT 2 EDoy

ICFHE S &5 L EEERIERD Z L3 o T D
DT ML L] BT L DR AERFRITAR A B
TF 4 MIEZIX 15 EERZ D725,

EWICES R TH-722 L5 MTPE 13#6) 5 2
EIZEoTELNE IR B ERD LN Z b hoT,
TR THRIRR O = 7 —F R 2pdu iz ) TR SCOBRfg
DHEHNFARIZ IR D5 72 < 2o T2 ) TEREDH
BFENE A URE ORI~ 72 ) S0Pl % FAric
BF T, PLRALELETTEGLLRVWAR b=
T4 bo [HE] CHIHEETHA I,

%

4 ZORER 1L IIRA RERTEIBL 5 D, KMELR
6%§ﬁﬁﬁﬁ®ﬁ%ﬁﬁﬁ%éﬂéﬂ\ﬁ%ﬁ%

Y — VRIS 2080 IEIER OFRSCOE S Em
NEINETEDLDLDT, HHEIZ DV T OERm I
Z D,



6. [RAP=F 1y bEEBELLTHRRLEZ]
FIER#E D positive 72 BAR

FRRE 0 )5 2 1 A R EX T E W2z TLL
TIZ5IHT 5 (FRIEER),
MEEDOFIRESALD D DL TRER Z BT IZ > T,
RAPET 4y FOFREMAZE LD LS5 IR F L,

Bz X, AEORETIHERSBFOINRE DBFETL
72, EBICIHRE RS Y FUSIEMAED
LOHEL. ThE—DOLERT D OIFECMEETL

AAMT Journal [HERRR] No.79

Ta4y haRhlnwesxBolk, BEtahbo
BRIV S, AR PZTF ¢ v MRRIEDHAAN T
LD LI,

cEF R HED RN IR - 7k
BIZPDo T LEWRERE 57208, FRIFENTHEL
BTN IR TE T2, )

TRIFR Y — LV DT S0t O A& BIfR LT, 4.
RHID R 2 Ay MlHlREZ, 2O XD Ry —1v&
AWdZ &2 i->C, KigcEHE T1F5 2 LA AhE
L0, 20y, BEEN R D ORI EF A

oo BWEERO L ERNH o7 b 2%, HMAEEEH

TLITEANTEET, MAT, F7 L AI AB BT

NLFHPV TN LBVES |
THEIR N E S & B D KO AR EMEMLTWD
BaTH, HNTHD EERICHEON TV D b DIEo 7

EHLEERET,]
IR % 4R Y ZTROBRPBEICA LN, L
DIFZHEAWIZ N FRIR L Y FEEA D202 > TL F - 72H]

VT2 Lbdh EERE ZAHRIEWRIRY F LI, |

SBRBHYFE L, TOMTIE, FAETOFHBE

e —{EELFEL < HBWMRICAR Y £3 ioF)
REOFRN LML TODDITEVE D LT TE
DEL, BROEFIEZLBAA, AZANTA RIT
NoleRUAUEZRE ML —=0 TIC b0 9, REMH,
ICREELTWDHE, tEEE2 T2 5, 133 EH 1
~2 WERIFREE AR Y M LR TEY F LT,

WC& 50T, PE {EHEITREIC KEDFIFR N ATHET
o LI TEELR, )

[PE TiX, # A B2 7 ORFMAHIKCX . N2
LW B O FEOMRA & KIBICHIRTE D Z &M
ZVERWET, 205, HAGEOREEICRER 30
bNDAY v FRHD EBWE LT, ]

hLoXoic KT DI & TR RN (7))
PO EIREBLTEY ELE,

TRANT B SN TN D 0 H1 5 2V B ORI %
Fry I TELONE, RLIHVFELEN, 4 TIE
RA T 4w MEEICRESLY LKL TV FET,

EWVWODOL, WLHORLEF =7 $H5HT, ZhE
TILHZ DT T2 R SEOH# & RV AENE, U —
FATIFENT 2203 Y T DR ORI OV THRID S
< BONDNHTT, T bbEHERIT TNE
AN I
MPrnofiRT 250 b B Z® L CTPE &
TR, EERNIENRBVEEUE LT, AOF
RAE— RICERBAN S LD T, T—F 5 EREL T
WEERONEE % B D TN OB EW & BWET |
FEHSLS TWTHIFIC R B edole, WIZ—E R/
DIEENEREIN 2O THNIL, ATHEARR b=

39

MTPE #905% FiF 5 &0 5 AR AEE N7 28,
HRENEMLANOSBICHERT 5 2 &2 BT 5
V— Lk LT OBEIRROA AMEITEH LR TH D,
7. [RRAM=F 4 v F2EBL LTHERLE]
FRE OB

6 MMz, BRI AMLH o7 L, 1EE
FEOYELERD HELL, KA ST v MEREK
DIERELH ST,

THSHBIRR OBE ) O S 1T S8 B B fFT & A
T ARG I ARKAET L0 EE L SELNDHE
FIRREL VWD Z EICHASHECTWET,

[RA P2 ¢y T REIR S ER & L TIEIE
U<, R EE BRI IFEARRNICE S 22 < THEED
WUDHFANL N, FZETFEEMZDLNE RO




M2 EN) HTHD
HIVEZOFRT N E D Z OFEBERIER T b B
EWVIHBEDS UM EHE LWV EE L THNET, )

[RA 2T 4y b RDITONANEEEITI D
A THEZX TR RERA U b, BEEROGEZR S
EFEBD Uy inol LOBREN LE L, ErEIC
AESX AL TITo TV D7, —ERRIICHA R b
TT 4y MZOWTHEATAHIZWVWEBNE LT, |

BEIDOESIC TH ETHIFEIMELR BARD
RWEER) & B4 O ThiviE, MTPE O %5 3Kk &
WERBRWES, 72720 THACT ) 15271y
ZROLNDE, MT THEHIZEND DD FEE
TFEEIRTIER LRV ENEL, MT O 2V v
FEWZITARTIRLE =L E AT LR TENnE
ESHBWRREEUET,

(5 EIDORMED X D ICHFEICEZ L DARD DL
ALV EBWET R, MOFRSHEDO R TOR
Bt BREEY 7 horav=y EERLEZIE
IMKRARNTT ¢4 M X DIEEEbE & HITFERK
TE2LHEUTRBY £,

[FE#c] (%9 9,000 15 35)

[53Br] i, SR, BB, %55, 1 - 8fE - R

NI —JHDEFER IE Y T,

[sc#] #9380 ¢

[£7] 7 v PE, JFOUCHTH%BIR Y < SOIRIE
FIATERVR, BEACERS O HME#HE 2
%72 AR #iPH T HFER — P B A 7R
H 2 K,

(] 20224 8 H~2023 453 H,

[FHERE %] 268

M 38 £4Hn¥EH MTPE

5Lm Y v —7 L AUTUMN 2023 %, pp.36-
FIFERLE IC L 2 MEN B SN TWD, FEZN
ﬁ&ét@$£$kﬁ%%kwiéo

ZENDRLIHY EH-A, BT

AAMT Journal [HERRR] No.79

8. KHEARARR T 4 v NREQOHE

O L WAT U CHEME S NI RFEQOME XK 3

WY ThHD, HIBEPETLZOREE LFERE X
TIZFBUE, F722ENE L TE, @QDHFNRIEHDY
BRREVWEBRH D, 7 r— b THELNERREZTO
ERFE/R L 86% M MEEMBER 2D LEIZEL,
98% M [ERBARRX P=T 4y NOHEEEZE LW
LEIZE LT,

9. BbHVis

TN D DRV PO TORIE LT, 24
@kg(7~9?ﬁ&)@fxb174/%% [hakriee 2
LCWeZnie TIER 500 A&z 57 e OFRE ] 12
7 — MORE & B L—E DRI E 57,

ASFECTEMINZZ ERRPo T2 KT v r— b
WEoT, RAMZT 4 v MFT 5 5B ETHEES
AL T X 72 negative 72 LM ) & $72 5 [positive 72 E L
MEE DT Z LT RERIETH T,

ERIERBZEOT v r— ME, —A— ADBEBIZN
TELBLRANAL T AWM HFELERHEDOTHY
Flo, KA MZT 4y MIBETLERTIORR - 35 &
180 EiE Y BANSZH BT WH T enb, AR R
7 4y NOFHERTE LB #RENi, i
FEL DAT =T R Z =2 > THRRERTH D,

Nk, AT — 7 ARV — SRR O R SL O &
BEX T, RRPZT 4y bOT— MOV TE#RE
ALETBLIENFRA MT 4 v NEHOKIHOHE
TharZEb, Ao IF—Ts5kLE, £,
oY 2R E S BERFETHY . AT F 77

WEEAT— VRNV =L GEERT 5 Z &3k
OOENDLDIEAD,

BB, 7o — MIBEZ W IEWIEFIRE L, 7
VAr— NEAERR - BT - [EUL L T IO TR S A
RS B 5,



AAMT Journal [HERRR] No.79

R HCEHT 3

e DhifE
AAMT

AAMT TiL, AAMT AI57 3 O BAEFLESEEL LT, BED AAMT Yy —F LB LV JAMT vv—F /L
(AAMT ORI TH D JAMT (HABHMEIERHS) ORFE) %2 PDF{ELTARLTWET,

i

I

https : //www.aamt.info/act/journal/

KEENTVWDL Y ¥ —F /IR DEY TY,

® JAMT v+ —7/V No.01,1991 4 7 H ~No.07,1992 4= 8 H (4[al PDF 1k)

® AAMT ¥+ —7/L No.01,1992 4 11 H ~No.70,2019 4 6 ;| (4[] PDF 1k)

® AAMT Vv —J /L THEMEIR) No.71,2019 4 12 A~ (4% X v PDF iR % /ABH)

NREMFT) U —X T, WBED AAMT V% —F VB LOJAMT Vv —F L ORFEEZRMLET,

WEOV Y —FNidEEiie . BEEFO MT OFER 0D L & HIZ, BITE DR L TWRWERBENE - T
WD ENGNDRE, T EO MT BREIZENSDHLONREL AbhET,

AETIHE, 199243 A& 19924 5 H 5D JAMT Vv —FA0b 2 SOFRFLAEH L TRMLET, Zh
51, PDF 725 OCR TH#AM 77 F 2 FEREE L= bOTY, Big%raied ) PF L OFEMICOVTIL,
YA FEREOIELLIZI N,

(1992 4F 3 A JAMT ¥+ —7 /L No.5 £ 0] DT BRI L L TUIEWFITV N D
o2l [HEREERE X AT DETDH AL FEFIR B ELHS D
BED>D D> ] L BRTTA, L BRSOV TR
RIS MBDOSE ... b EVIBBETELS ThnEn) Z &ic
THIE - MURRFIR RSt AS VA v F—F v IRD DD WITHEBIIRIITFE 2 DAY > b
v REBGEER) Bl Z X BEMECHBEOR—DH 50 5m< L
g K (MAStE LB RS2 2 b TWNEWD AT E H TT D, FRERE R A

P—E R B o 7 —iR) FeF oy MEETIEERD S IEENET,
EOKBIR (RepRiE A B AR 2 e o S . MASIZIERICHMZE L B ET, 2o 24F,

2 — FAEEHRE) WRFRRR % 58 D PHIT &0 o T E 72 A TT 0  H

Al WRE (a2 — XX —REEE Hlatt RO R THDIF—8b 9,V =
+FE1 SEENIFERT) (LA T ASPRES) VIEIETE L AT R AT RV TRoE,

F&: EO9LHUNREITSNE LI BENEN DA & D DIFRIFRE &8 ERE 2T T
ZHED b ERERLBHEAHTZEEnE FTD, RYIZLZWATY, 5F T, fA2H

T, £ T A LEHEEEZET, #irbRUICL TBESANSGTETr Yy E—2 8 b o TX

TND T &7 A TR ZAUIHEMENRR O k4 TAFEPT TR HT TV E LIas, il

BENRPNYTECHE AT LE, AX KT
Learning from the past 3
Isao Goto
AAMT
This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International Public License.
License details: https://creativecommons.org/licenses/by-sa/4.0/


https://www.aamt.info/act/journal/

FAR

#iem -

FAR

7 S

2 AERTE D L oYY 3 AT A R ETR
V7 MIENEN 20 THSHBWNTH D, 2
Varpw=T 7T ATROE S TN
TRV, N Eax REER D T,
=y NP —=F bR T, fiF, Y
BEE>THWTHENWHSZET VY —XL
TEDEY Eo T2 AT EMEIR S T~ D F
FTT L T, TR OFRE L0 E
WA TT L, ZNTHES A T Ao
TWET, ToL FRRATHD L, —EIZ
3 FHM., 5 THi>TWBHATY, KEiidkix
1 AT 16 TSI ABWET, BEZND
o TNDATT, BEE D RV T
RoTWVDAENPLESRMNIZT LrRVo L
EONTHELEIMARVRT, bobk M7
T4y B EPIUTERITI T O ET,
NEHLETC=T T4 —TEFHH LT
MT &) Z & TTh, £LIAMISE 2 135 iR
HEELIZLIRP—ERL NI DIERNDT
T D%
LAV ET . EHLOF B EFIE
R0 HYFET,
FLEBIE MT 2oV —ERZIFE A ERN
TR, DT LIPS DLATTN, £
DR TE ZIEFHN BN L, TR b
LRWDOT BEIAIZAY v MEBEILTNE
T, BB EHNET, TT0DH, Lizhr<
T—H TV T ES &3 T T
5, £& OCR 2T DEHITMEE VD Z &I
F722 0 T2, FNTHREII)HDOEL, 1272
mEIXENTETBbET L. EnWH & ZAhaT
RN E T 2 BFMEIF L TEIT T, £
LIS D B ERITKRE LT BN B RIER 24 -
TS ZENH-> THHAMi 2L < T iZ
AL TOER A,
ZHIEOSBHRILTY, I THTERWN
ATT &, BUT, B Ao 7er b & o Th

42

AAMT Journal [HERRR] No.79

B TR LRVWATT L TFRELEL EAD
ATT X,

TERRVFTZLEL ERobe 9 ATT L,
MWIFFHREFRFORME ZRAET D LT =

eSS T ETTN?

1 fE . BEESEIE (7o RiTE) THOLY,

W< WVWESREZHL T L NS 2T
Tho, FRREFLCL T = VIR DT rER
EUHLETN BEHKDOAY v PELTET
D2—PHENTETLHD T BEHKELTH
o IR AL L T T E R 2 &N TN
FRWEROT HED Y T4 FOBAENHE X
TOBEMEND DR END ZETTOT T
LAETFTHEWNWWNEWSIFIbH Y £, T
5 MT OfFEWEFELT, =751y bREBA
EMBER RX¥ 2 AL e MT LLD A
DFRNLDVNIRE ST T ZOME b EBE
S AMZHRNTZ 2N TR FREN Ty —
Ty RBROAND ERNET RED~—F
FHEWE - BRIBED LBV ET,
AR MREICHTDHREEDRAY vy PS5 D
FRENTT R, B E B RBRIEN IS HRA%
ZATHENTI RN ERHIhD Z 37 a¥xn
pA7E 2 LTz ben RFEEHEA2EA L TR
RN EVWS ZETT, EIEEaX N E
B0NREX T SHIZEHLELLER, 20
30% DX U ARG R FHE LN E VD
EEHI TR EBALTHHTERITNITR
D ER A, 30%DRHLIZ, AFTINE T
FENTT, ZRETOWEEZSE LR, FLT
B ESD DI MT T2 ORI
DDV FELIE NS Z LT RN KRERT 7
U H =272 F 7, RO BN IE, 50 7

HORMRFFELZHE > TZOEEIIMOSE T
FZOWVIHIEVWFZLTET L EF—v A
HORTT, £H LETEUEETIE, HDOFF

DHOEMEER LB TE T . Z0OM



DFEE S FIRFIC A, TICREL2RTY, £
DRI IREZ A TV DT IRl HiE%
BIRLTTFEVWE VS TRBELET,
ARG & LCTT N,

ZFEEL VI THALET ERTTEZ0
FOHEILHDHEDORFEICH LT v 7 BEAD
FHENOIRYH LN, ZOFHMPIEST S
EBBALET, L) 2 L THRTRROERE

i

{

HELE LT, DL BWEEZRD A LT 570,

BRI 2SS T ) 2 T RN S
BN RRNDEWND B0 OB TH
DL TV &£.30%F 7 2 <HNTIEARN D
LEHEL, T TeilEZTWEETET
M) EVH ZET BIERTWVWZEZVWTNE
FTOT BV 16N HDOFFIRREE S N2
=T TWZnTng Rz, BT 2,3 #10
DOl EWVWIFEETHYETOT, £b. Fh
FET xR LiFL TR ERNET,
Lo bR LIEZVWOTTR  BERKSADEZ
AlE, JOIS DF —H _R—=RA &Y b LTH—
EZLTWS 7T T IRGIAZOEFITL T
RNATTTR,

s BEIE L TR Y FH A TRIALOHEFIT T

%

<

AL WD Z T T Ik

AW TH BHEWEIRR A E 5 O T,
AAGEOWENETIESNE T, M 60 ¥

A FAT, 2T JOIS THRFES ATV E A,

FOHD 22~23 T H BARTHITIN TV D
LIRD T, T DG WM 2 20 )
Z LT, 60 HHEoRABEY LT, JOIS A
T = R_X—= 2R & [ERREAT TR T T
WET, CTNL—HFCTIEHARETH—v 2%
L. —HFCIEFE T —E AT 5720ICMT %
FIRALMEEZ LT BT,

D HEEZEN VY OB T2 SN TE

ERYcE

43

S -

S -

FAIR

S -

AAMT Journal [HERRR] No.79

v, BRGEL TWET, 30 AREMERE 7o T
WET, B E U TIEHEMZR HSEERT, & &
B EF — R8N E WV - T E T, B &
R E SR> THET,
IBICHIVIALNH Y E LTz, (V) .1,200
THTEDRWTTNEEE L, BITEW
WATT X, WRBHY ETh D,
VST TND A TT

Eh, FARIZTELS SAEH Y FEAN, i
JbdEE, BN E TR TR Y £,
ZFIIBRFE DR L —EAiE 70 TR T
TFD

KAREVTT LR, O NIZITETH TR

HEEHEA,

COBEREEE & LG ZR T — 2 I L 22

O IIRMH L BTS2 8B AR TNIERD
RONATRDDINEND ZET 413,30 1
FELGHENE L THIREEO PO LER
T=AREFERMBE LT ALEH LW T =~y
N CRUET DFEA B Y ET,

BEHL MT OEVRADOH T, FEENHL
72 # =0y MZed L WES JaRT v =
U R BIAFEE 3B Z AU DERTT 23 W58
FERWVL BEAE LIE-> TH  FEET 2 <N EH
ATLEI, TT2H JICST SADFFELS
BAEZERDIZOOREBIT2D EBNET LA
EH BEHEHE TOo TR Y  RFFES DR
BIADORERREND, FEREALELVEL
o TWEET,

TV Tdia, PC VAN &5 S ENEE
HoTWETRA,

ZOZETHMTHLOWNES 10 TEYIRLT
LHIDEBESMIBATND LN Z &
ZERWET, £90, AL TWD NTHA
72, EBENDIFH o TVWAHATYT, Th,
VAR ZABRONLE S TND D7 E Hu
T, HEELI LV RVATT L, FUTFE



FAR

#iem -

FAR

WA E S THERE S LETN. 7R 0 ESZ
AbHEGERPOLEFELHENTNDATT
Fo HFEEFELS DIFHEHE L LV TY, TG
9 HOMIRANE D & AINERIGEIZT L, A
AUUZIZRIEW D 20 L, Z AU SCER B T
U B TEZDLD BT o L WDNRENT
L2LbHLOTY, BHIENADEFE>T A
IZTERNTT L, ZLTHIELMAEL
THXEEFES>TNDHATT,
TEDHANEFEHHORHZE—T LIz &
KEFFOTHET L, MT I3 O DA LEE D
ATV ERWET, FHIZEDY £925, MT
TIEHMER RSB & H S 2 e v e R
WET L, 9 BOL S B OSEA MT (2
FrLTns &hed & KENMEV ST
FF L TRV EIERIZ i > TR B 52
Znlwnbh CWET LA, 7210 E MT T
NIZE WD DIFTEWSFEENH 5 & BWET,
EWTE LiINER L SN OBR—HITT X,
THTED MT T, EZTHVWL LTS
B, DEVRETHEND T ETTN, Rve
RNEENET MT B3R R&E~v—F v b &
W) DIEZNETORERMR L 2K5ES L B
HWET,
Z 9 T B O S LB O 3 34 <
B TT I, LD E BNT —F X—RFE
ETT L, TTLOREFIINEANTHLD £
zTY,
ZNT, EFEEo MT OFRIEIC) )00 &
T E AT AT 4 TREBEO~ =2 7 VEIER
EHEEE, MT TRo TWBHATYT L, 5 OFR
ERORRMNOZFNWET L MT 2V — &L
T EHLSMTETERVWATT L &0 )
NETHELRWHERZ VD
S FETOFRTICOLED & H A
SELHLVWL, BEIEDO®ES
BLOVEEEEY BFFCTE £

DIL EHENZ
B TY,
IRATT R,
bRETY,

44

FAIR

L RIS EAD

AAMT Journal [HERRR] No.79

H

L, WICE 9 & FRERE DX A 722 A THEI
WA S ET, BESE KN,
FEEZROTWRWIRIETT, ZE AR
REICDRBMMED I E I T OEETNL &b,
BIZIENR—=F ¥ LU 7 U7 12 LT H AR

FE] e TALHE] EF o> THETA,
WEoTEIN=F ¥V TVT 4] &E-T
WETHH  FE—F AT Lo TEWY
FIETHATI N, ZOFOFHEIV S IX N H D
RTT, 29V MEEZFEREICHITZ6, v
DETHITTFOWNLNZ Lo TLEN
EFT, TTNHZEI NI ERTIIZNND, &
A2 B 2 B LT < AZEICIE, MT 13K
PERVL, REFICRD EENET, EInl
#:TH MT 2R&HITEILTH B vy, £
TN L IARBNTESIIHAILTTD
Ty va LT e EvET R,
Wb EWS ZETTR e
MERER., BIREDOT A b, BiREDOT 2 K
ZRED TV DORTI N FELZFEEITEMNT D
—RANTKUITT 2 HEWEIR N E S L
EOBRWVWELESENCAATENRLE I LED
HRWEEIRENRHD £TH, TTMhH, &
OZ 9 W) BB = S A ORI &
HVNOHEBEMN S DIDNCT V= IV TA T
THRREN BAGEOEEZ FNRKREINE NS Z
L% PR LTIELWVWEWS ZEEDLOSE
WET, BEEAEECT I L SUEORE SR
EDY 7 FbREUITTR, Z LD HIELWH
FBOEBEFNENLTRREL TS NEN
9 T ENTZDIT A FEBEIRR D 4 EF v
WAL R0 E o TWES, L, oo
EIEEIE BEORRELH D E LA, 2RIT
L AHMEIFRIE B BFIER & DA X — U3 58RT
TFE Lz,
5 TTR. ENTHRYENA A= L2l
xS TWET A,

9%%:“



AR

7 S

FNTTCL DEFRITHFELZ TN TWHIET
T, LATHRWVED, —DOTH O THRA
FBTLHASIbORL LATHRNENS T
LT D, RoIEY | ZOREICKE < BAGE
WO EDRH Y ET,
ATHEZRMET, RIS EORBEIC
o TS ERWET, REBITS, HA L,
RO TWHWRVOTTNRARED =—X(FTEN &
BO LRBRMICIEY =7y e Lo T
DFELDRE v 7 TiE AEPLRDLGA
AAGED 7Y 7 4 v PR TERVATT, Z
s HEEIZBWT b BT B ARGED
AMZT 4y BBV ETR. T/ =INTA
T4 T DBIIFIER & R U T HA TS
ENTEELE EVEWNEORTFICTPE LW
IDE XN L RN L,
TIZANTAZ—L NI IDHITLEALEE -
TVEHA LI VSLERTE ) EFHEL W
9 DIE, HEFIIARHES b TV D, Gk
BOSETTL HEDI Ly Ea—F A—H—
D=2 VERTETLRLVY —XTH
TA L —WNE) EEDSTLEIATT M
NETAT 4 T BRI LIS BV i
BARALTENTCLEI T —AREEHD LD
72 ACE R, BEIER TG T 5355
V—XOFT—EZBNEX RN Tr—ARNH Y £7,

WIHDFENWEZ &

Il

IO

FEBET 5725 YHP & A, IBM S Ad3sE
ERICIRYHATHWET R, FFa AT —

TarDAZ— FORRNSL LEDERE X
HA LB ZTND DI T, B RIR 2 plih &
TDHHITIT EBAE LI E W R 72 3T
BhEEIZLEDNDBOD T EPMER L RN
F9, FRICHEARITR, TTNLL AT ARG
GNEOnEEHETLEN) LT,
AUTFERITH DN E MW E T, REE WD
L. FADE ZATITIEAIZ LT 3 FAIEWF
MEPNT axlp 7 L—2bHV ET, Z

45

FAR

S -

AAMT Journal [HERRR] No.79

P ENWRBAFEZES EVTN L DI
W EFL TRV OREED I L2 bH 0 E
T AT S O LEEEIRR & A 7 & DB
FIHESTHEH I Ldb EFHA, LML E
{HESTND NFERYGIZ EFLLEEFN
TWET,
AATIXERFEORMICEILE WO ORH Y F
THRANELEEL HATICHOWTITEBA L #X
LI TWERAR, 2THoFEERIV, 29FEL
EHEIZBEDVET L EVI DL FHA
R, ZOR, ZRIREROT A Y 71 TIERFAI
TIZHANTAT 4T a—AL N HEORN
HoT, =ODFEMIZR>TVEE ST, &
NEb D &5 2eF & F oK T, BIE
FRBENE RSN bDIT b o L ENE
Y ET,
AIa=r—vartWnHOIEAAREN S N
AARNIRFICL TRV E BnET i, B
Rl L ZREFRZOE R H->TH, R0,
SEELOILTWI N EBALNS Z L%
WRR LA ENRDH T, ZOFRR, 2I2=
T—va rNEL RTINS EBNET, T,
INEHD D Z LITAEG TROVICL TS
HRFECIT SO HAFARFIC T m Y =
7 NE#ED DR TE IV BEGfER LR T
X ER S AT,

B RO FHEE T BB A D 22 T
RO EDRT TR L 20w n S Fr =
MMRBHVELR, 80 AT rv=y Mol
TIR ZDONEOMESTe R¥ 2 A bR
THEIZ 3T T 2 DRERE Z D NTo Ik
VIR LTz A CF, BICRE L2 B3 5~ < 5
LAEND 5 ITHIREIRD DT AT 4 7
EPATANTT, ZOROITA ML T 1T 36%
Tl bOEELIRNOHELZEDZ QC %
R Z TR H Y F LT, D7 &bt
TR TZRBRTIL, 10 A8, 9 NIFIELWHAR

WHZ kT



7 S

WEETET, T A TIETOEEL I T
HERL, ZOHEGETT AU DANIZBE LD RS F
THAFEZFHEEPA T, ZOHAFFEZN— AT
DATEE LTWET,

D RAEBBRILE ORI LRS- TR ELT,

A AGEA VNS KREID & 5 Kaagr Otk B
HiREH OV LBLLRMIZE>TH 52T,
HRIZDEFNTZAARENE SRS NLLHMNEW
TN RAED LI ICIREHBICE ST
5o TWET, IPAIZH A PTITE > TWE
TR, ZORRNIEZNSEIFE-TELT, [Z
DFFIE. ZOHD ] LWV ORIEEDH Y
FT. 0Eo & Leb—MloORIZTELSHN
ZEEWET, ELL, D23, HT
VWIE LW H DI, FRERT AT A
LoTIEBEN S ERWETN ST L 57
L AR D EENET, TT D HEBEIER

RIVTEDOEEIZ. T IV D) BARDEES S,

BEEERMT O BAGEOEE F L WIHI b D%,
TR EEoTHEDT RAENPL TN
2N HOTT I,

EE A2 EIcED D L) FIZ, BARAIZL
PONPLRNLELFER L TBWTENNEIR
SNBNHDENBAEIZ T3 LTS,
LTV, LEPNTWET, Bl A
REFTEOVIRETH > TH I EHRIEIC
[ERCRARY o7 (Wl SN =R-F/A b¥ (1 = AN SV AR /N1
Zd % L BWET BRI THEEICE T L0 D
D12 1o EEBRIFRICNT D72 DIiE . H DR
FEDBEEILAER B > T, ZIUE - TLEEF
WTNL ZERREREEBWET, ZOHA,
ZOPERLLEL VD DITERTHO>Foritid
TR B LN ONRGEMEL D EVES, W
I HHEBICAEDETZ DL V) DITET W
TLX I b,

LET, WAAURBERTAT AV T ALV
F—RE&WNH bDITWMYAAA T T L A EEIK

46

AR

S -

FAIR -

AAMT Journal [HERRR] No.79

LTWET, 2T AMOBELZER L TS
RO ATT R B2 2EEIX T
T, EWVoTHHARATTR, TAYU I E
TRV AREBOIFIAT 4 T AZ X —F
FEELWTT R, EREEOKEE ST, Fx D
Fo TN LI EEMNEORKBELET
$o

ZORIACD NNy 7 7T 7 v R & TIEE
AONEFAL THE IV Z LIIHE O
BEEIZ S BERA 2L D E 3 X1, 0030 i
V) B L INTRENTZ L 2 A TR LT
WTHERE T,

Zne MT i3—o0iEHE, Zhiafiolzbd
RICHERE A Y » BBV EFT I ENS XD
BREWHTAHNOENANIES>THS D L
IRV A LR 2T, BB 2@ L T, &
DU ULD IR DRFENT D E T HAGE
AEIHBZTHH I, HOLFEHOEE AN
RS TWETH, AN LTz (& HAL
DAR RN AT I, ZHUTRERAT
T, AW BEFE Vo TH, W E L TR
HT2Z2LbZVOTT, HIHFTBART,
HOLEWMBIIT AV ATENS ZETThb W
ZOEBFETENT.ZHLIFAAIETE NS
b REEER D - RICIIRHEIT -0 I
7o T LEWVWET, b, HARGE L IEENE
BIZT 7B TELLIICLRITNIERG 2R
WOTT, ZRDAY v M HRa A R LD
A0, W= A MIA LT3R, ko
AUy MIEEFORBNR 2L 2D 2 LT 4
FTHABETENTS, HAARLBE N DM
BARWEFTEIC - TO 2O 0 RS D
BiRZ BT 72D AARGEE 0 T < FL
e, HEARIEMICR D DT TY,
ZOV)ER TS S AD L ZAITBENICE
INN) =—REHAZ TWDDIMEMENH Y F5
2



HEMH 2 29 TT, AL FAIAMTIAN TV AR TN TR
WTWET, NIV Z 28T, [MTH
BEIANDEZANERIATT DA LS T
LT,

(m3<)

[1992 425 A JAMT ¥+ —7 /L No.6 L 9]

VI35 77IVTIZBET...

MT 341X 83 4E L T&E

EFRIFWE (72720, TRIERFRE] Loy #F
V) —Z ORMEREHIL 1973 4= (IFF0 48 4F) =
F &K OFHYIE 1983 4F ([ 68 4F) Z A, & Tl
LN 5, Zhid, AAET TERERIFEN
1968 4 ([7l 43 4F) 9 HITHEFE Lz BT IEOREY
B LWH XA FPLORMAEEICHBRINA TS T
T ThHD,

PO T AT DL, WENDLI L EN AR
AN, Wi 5 EF-FHER (BAED— R ClL, v > —
YT A L=y a VIBEBERRIMT) E\WS T
ZOREENE 3ERICRIENIAE D | 15 4
BITITT TV AT LOERMDEBR SN TE L ~D

BELEDEASH  EMMELIFEELYE> T D,

PEINIRFPRE] L EDbIWioTWnDH A, Zhik
RINIRNEWIRETS, FhEVIRBDOBEIREBL
RBEEZ LS TN, ZHITZR & LT, TR
SR B ETEATE A LUV R B o TR D
BAZALTNDEN) ZEROh, e by
WHEWHAS DO RZEAL BWDORERENS, & THile
EELTWDD0, TD

[SIEIN

FTRETBEE TERV.LLE
Bz 0 HHITITE Lie,
LIAT, ZORBITETFHROBEZWEI -T2
TIFe < RREARLAK Y AT ABRITHOVTTD
NIcbOZ, BROZ LN L, 27 br=s2 1
AL a— 2 BEHET D < A~— b >R AT

47

AAMT Journal [HERRR] No.79

LPHBEMUICERY LiFbin, 20HITAH T 22 H
Hbdd, ZOHT, BRI E WD HATISSEEIRE
JIEC 17 FH OE L LRSI, fiRIciE Iy v
Va L AIFxy s LA E KR 1981 ), [
JERZ 7720 O K—IF 1985 F) 2 LW AT
WD, BIEIC<T AT 4« AV v BRIk DA > L3
LTHDENE, OT VT 7 A % (Delphi technique)
A LEMR L bORET v r— B TH - T,
HLTESRER N ED VTR,

p={ll

FEIIU-o

ST, Fp3n 2, 2EKO AFRREO—mE b v
7 TEBERRV KW EBILE] & ) BBROETH
WL L & 5 CRIRE D EERTF A Hh\ iz
F£5H 18 AT O THD, ZOHDHIE, &V
DIFREDEL, LFEE YOI/ HHEN,
—R U7z & ZAZEFME By 5 130 ) OfKEgA & 52
FARIE, YHAEHD N T A L—2 ThH 0 FRR&HE
REZEThoTEbELICEST, TEICHFEROEE
TaitelZ &, FOBEDOPITIT, K¥E - 4
PE - B - SR E W o IR A T B I R
KRORKZH, Z2L T, ZOWOEAF T, L H00
ENRNVOEODOWRMINEEN -2 IV E, FIZ
RETIE R 620!

ZH LT, HFRENEAORE N ERDH T L
2725, ZORER, EAREN, HLITZORFOTRF
XL HAA, EAOBEE LWIRESY ZWEZIC
HIB RN,

AR, E bR Tk, BRI GE) ETIRE
ME BBV B AT, FFRICE T 5 AMBGR 2
WLARER AT 5, Wb < THEBIFRREO RS T
N OEM] TR b RFEROKENAE 72 TH
IR A SOWICER S B2 YR O SEOBE~D B
B (WTHRBRERFEORRAIL) el 2L,

Lbdbiv, 2O LTET B RO EB TR
I, BT EEO T LEOBR THES 515

X, 1984

ol W

DEIE



Lol 1984, FORERNHH Lo T 16 4R
ATDFHAHDIEL SAHMFAESFL, 3 B2 —Z IS
& LTTHARIZBT 2 B DI i < AR o 2 7
2> (B 72 B CORIFBE OB FE 25 T, &
BFEPR) NI ZICHELZDOTH D,

EENTFHBITNE LS.

BTk, BRTIARL LEENICE T,
BT L ORBEONOTFO L GET D, ZOBR
1T, MT BIRERSHCI W CTHflIC e 2 S - HE b
bholehrb Livena, EFUT LTS O,
ZOBIHLNZ OBETIEERIR (?) OB TR A—
N—=Thol2Z L &EXDHE, TOMKSHETRE
ZZREES LIIES, oF 0 EORESE &)
DNHHNRDH>TDIEELD,

ST, ZNT, HTELDTELOKEME 24X
Mo DR —, BERBL, ZOA b=V 12iFE<

... SLWIHIBETNoL, AEn T4
TVEAMIZR TH D ZHITXMA H 51E0 0 TR,

EENOSETOREMETZ SAb TR TH o720 |

FIRERRIIANT AR TWRND T, — T
ZETHmBE RENRVMEE S T oo D72,
ZOXIICES & BB IC BT 2 - <
DFEEIZHT LT, TmWASARED DRI S 2T LT
WD EIITRZ DD, ThiEH < £ THEKERD <
5> AR R TV D EEDO O L DITT E e, BIFANE
LHLAAMDZ L, bl LagAEMbAEE TR
HOIZNE LEEZE L RWIETIERY, 22p0nniTi
EEILELIWRE VI ORBRAFEDEERTHA D,

BBEDE I UKL 072585

BENESTWDH L, fmbUREDLN O, HE
WHIXAHEBEZREAIE, AR OFIER & ik
WEDFIRE TR ER D, 2WHZEeThD, &
EDKIEDEIEL LTHIK 2 H1E, ZD57>D—3

ROBA,

48

AAMT Journal [HERRR] No.79

EEIZT 201X LW, A7 & bS5 DBERE T
EWTH D, EDOXIITRITLNER D MTHONTITHE
<& LT, Y ITHBEIRREIN SR D 2 — 5 > MR
ThbH 2020 FIHEEDORERE & F Th, BT
MTEDLZELER LG, HDOWVITHIRIC LTER
W LB LTCHER TH - T, ARIOFIER & 1Z-D
IC—MEBELTVWDETHAS I,

ZDE D BRBHEN DN HIT BT S8
WE L BRI BT 2 HEEITR VO E Tl o TH AR
MHZE EESTLE 9, 1984 FFICFLE F 23 MRBR L7z &
DIREET (Tbb ., BIC X 2EER NI AR O S5E
ISEIRE) & W UovE bl ECle i vl s Bk o 7= &
ZIZELW, ML WD L) i, ZoftR»S
LRI b,

BTV AT 2DWbp D <Kfa>I1IZo0nWTid, 2
BOKARMEEIEBEZTIC, <KFER>LEATLHEHTE
55, WE, bIeLebidk Vo z2na gL s
HoTRY, ZOBEH & 2 OALE ZATE A E ORI
CREL IS 2L Z2RG LHERITH D, LH
A SR

V2 =YL D ORFERREZEL, IPIDIEIZ L > T
BT BFER LT DOR TR &I 7203, HIMEIRR
WRBEOLAUT 4 =DV 775 - 773U T7DLD
12, 4% 100 4F 5 200 4F & 2T THEERREE T N & Mg
DHDITH DN,

((BR) CSK HeAMBAFE A
MT BRFEFBRHRT 7K L #ERR)



AAMT Journal [HERRR] No.79

MT Summit 2023

Sumire Honda

University of Potsdam

1. Overview

This report summarises my online attendance at
MTSummit2023, which was held in Macau SAR,
China, from 4 to 8 September. The conference provided
a valuable platform for experts, researchers, and
industry professionals to share insights, exchange
ideas and explore emerging trends in machine
translation. This report outlines my online
participation, networking opportunities and overall

takeaways from the conference.

2. Online Participation

Participating online was a great opportunity as it
allowed people from various locations to join. What
made it even more special for me was the student
scholarship I received for the online attendance fee,
which eased the financial concerns that students often
encounter at such events. Thanks to this support, I
presented our study Context-aware Neural Machine
Translation for FEnglish-Japanese Business Scene
Dialogues at Research Track on 8 September.

The event used a combination of Whova and Zoom
for the online platform. Whova was easy to use,
enabling the networking system and simplifying the
participation process, while the integration with Zoom
ensured a smooth conference experience for all

participants.

3. Networking Opportunities

The conference featured both a research track and a
user track, providing valuable networking
opportunities for attendees, which was very beneficial.
This set-up encouraged links between industry
professionals and researchers, fostering collaboration
and knowledge sharing.

In addition, the conference provided a platform for

MT Summit 2023
AREAAL
RNV Ny =

several job postings, enhancing career development
opportunities.

Even in the online format, participants were able to
use chat rooms to connect with other people and engage
in meaningful discussions. For those attending the
conference onsite, there were also further social events

to enhance the networking experience.

4. Overall Takeaways from the Conference

Attending the conference gave me valuable insights
into the field of machine translation, particularly in
areas that are less familiar to me. For example,
evaluating the performance of industries can be
challenging due to the absence of standardized
evaluation criteria in machine translation, making
direct comparisons difficult. Therefore, research
focused on establishing evaluation methodologies
currently holds significant importance.

Additionally, it's important to acknowledge that the
datasets used in real-world industrial settings may
differ substantially from those typically employed in
academic research. For example, when working with
website data, there is a need to deal with HTML tags.
This underlines the necessity for tailored and
customized approaches to effectively handle such
diverse datasets.

Furthermore, the constructive feedback I received
during the presentations is very helpful for my future
work. The conference allowed me to identify aspects of
my research that I may have overlooked from a

different perspective.

This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International Public License.
License details: https://creativecommons.org/licenses/by-sa/4.0/
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Participation Report: AAMT Machine Translation Summit 2023
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Rikkyo University
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Participation Report on MT Summit 2023
Yuki Yamashita

Graduate School of Information Science and Technology, The University of Tokyo

1. Introduction

To stay in touch with the latest developments in
the machine translation field, I attended MT
Summit 2023 online with student financial support
from AAMT. In this report, I take up some important

and interesting conference presentations.

2. Overview of MT Summit 2023

The 19th Machine Translation Summit (MT
Summit 2023) was held in Macau on Sep 4-8, 2023,
in a hybrid style. This was a biennial international
conference, organized by AAMT this year, which
brought together researchers, developers, and users
of machine translation. The conference overviewed
state-of-the-art technologies, major contemporary
trends, and practical applications. There were 3
keynotes, 7 invited talks, 4 workshops, 19 research
track oral presentations, 22 wuser track oral

presentations, and 14 poster presentations.

3. Keynote

There was a keynote talk “Toward Better Neural
and Big Model-based Machine Translation” by Prof.
Min Zhang from Harbin Institute of Technology. He
listed outstanding contextual understanding,
interactive translation capabilities, versatility in
text handling, superior document-level translation,
and multilingual capability, as advantages of big
model-based machine translation. Also, he pointed
out challenges in automated evaluation, lack of

domain expertise and difficulty in knowledge

MT Summit 2023 ZINE#E
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transfer, computational expense, and suboptimal

performance in low-resource languages, as
remaining issues. To overcome these limitations, he
introduced recent advances such as candidate- and
entity-aware neural evaluation metrics [1], test-time
adaptation by uncertainty [2], curriculum
consistency learning, and complementarity between
prompting and tuning. He concluded that potential
future directions of machine translation with big
models are multimodal translation over three or
more modalities and a core downstream task for big

model research.

4. Invited Talk

Prof. Tong Xiao from Northeastern University and
NiuTrans gave a talk “Translation between Chinese
and Over 300 Other Languages: Methods and Systems”
in the invited session on machine translation for Asian
languages. He introduced the minor languages in
China and referred to the differences in the amount of
bilingual data resources. He explained knowledge
transfer from high-resource languages to low-resource
languages derived from similarities among Asian
languages. Also, he described the model architecture,
specific text processing, and the improvement in
translation quality. He also mentioned that large
language models are good few-shot multilingual
translators for high-resource languages. On the other
hand, they are not well-trained for low-resource
languages, and the improvement through few-shot

demonstrations or bilingual dictionaries is modest.

This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International Public License.
License details: https://creativecommons.org/licenses/by-sa/4.0/



5. Workshop

The 10th Workshop on Asian Translation (WAT
2023) is an open machine translation evaluation
campaign focusing on Asian languages. There was a
talk on task descriptions and participation reports.
Team BITS-P introduced their work for multimodal
translation with 1image augmentation using
diffusion models [3]. They used Stable Diffusion [4]
to generate a synthetic image for each caption in the

training set and doubled the size of the training set.

6. Oral Presentation

In the user track session on new workflows with
machine translation and large language models,
human-in-the-loop pipeline that guides LLMs to
produce customized outputs with revision
instructions [5] is proposed. The pipeline initiates
by prompting the LLM to produce a draft
translation, followed by the utilization of automatic
retrieval or human feedback as supervision signals
to enhance the LLM’s translation through in-
context learning. Revision instruction is
automatically synthesized based on the optimal
edit path between the reference and generated

translation.

7. Conclusion

There were various kinds of topics including case
studies and practical applications in industry as well
as research. For the recent trend, large language
models have gained strong interest from many
researchers or engineers. The conference focused
and there were

mainly on Asian languages,

contributions to the corpus of low-resource

languages and to translations with cultural

backgrounds. Since machine translation technology

is currently studied mainly in European languages,
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this kind of work on Asian languages is important

for global universality and equality.
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-BSD Corpus: # & H B VR AT — %
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- B & 3¢ HEIERYSGE
C VT E— IR A
- Hindi Visual Genome: 3% — b7 4 —if
- Malayalam Visual Genome: #5E — ~ 7Y —7 Ak
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Ty =TI RIZUNTG B I T VT BT
RN AT A V=P AT Dy MUV Ry & 3
- FREFRIER 2 A 7
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- HITREAR & 2 7+
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- TR S 2 7
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@ H

6 http:/lotus.kuee.kyoto-u.ac.jp/WAT/WAT2023/index.
html#invited-talk.html
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