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Robust Recursive-Division Method in the Example-Based

Machine Translation

Tantely ANDRIAMANANKASINA'T, Kenji

SUMMARY Using the recursive:division s transfer mathod
in the Example-Hasad Machine Translatbon |(EBMT) has been
proven very promasing for less sxplored lsnguages whose resources
atsil roliabln beols are handly availabile, However, the methed waes
i ansel segmaend malching method, which scmedimes makes (he
translatkon result in dissrder since it bardly prodieces long madch
i rafleal Lhe stmiciare of the sentanos io tranalaie, The same raa-
son makes the melhad arable v sbeed padfectly the spproprists
choice for words having no cormepandente, To solve thess prob-
lema, we presend o thls paper & robuat tranafer method, whieh
uees mok ondy the exact segment matching method but alsa the
pars POS iag maiching one, The POS tag matching meihad
is ammanoed Lo sxtract seobences Teflecting the structore of the
pemience do be travalated, The propesed method process the
resulis of each matching meihod Independenily, I b basleally
recursve-diviekan, with an intelligend selection and application of
tha example 16 he spplisd ab esch recurslan, [ s designed for
bangsgis whore the word-leval sligmed paralie]l text is the only
resawres avallable. Tnplementatlon is done in & French-Japanese
maching tranalation systen, and spolien language lexl are ussd
as examoples.  Despite a amall nomber of (ramslation sxamples,
the methed produces high degree acouracy, and it4 suparioniy
ower the single exsot segment maiching method I8 confirmed,
bey words: rrample-bared mackine franalation, ireagfer method,
lesa peplaved lempuages, reanraive-4ivision maldod

1. Imtroduction

Exnmple-Based Machine Translation {(EBMT) [1] haa
been proposed to avoid the hard and time-consuming
task of rube and dictionary maintensnee in the tradis
tional Fuls-Based Machine Translation (RBMT) [2Z].
The iden of EBMT is to achieva the translation by im-
itating similar {ranslation examples, extracted from a
ert of branslation examples, Rules are not required, the
system learns from translation examples, instead. The
large number of worke on EBMT [3]-(6], and the pres.
ence of example-based translation systems 8], manifest
the public interest of the example-based method as a
translation mathod.

The non-availability of rescurces and relinble tools
in less explored languages, led the authors Lo proposs
an EBMT modal not depending en syntactic analyz-
era [7]. POS waggers are merely used with the bilin-
gual parallel and word-level aligned corpus, The use
of POS taggora i justified by ihe high degres necuraey
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of recent taggers [8], (9], and their portability to new
Isnguages, As for the word-level alignment, stalistic-
based methods have been proposed for large corpus

10]-[12], and & semi-automatic analogy-based method

13] ean be applied for amall corpus. The translation
method ks basieally recursive-division, selecting & nume
ber of examples having » common segment with the
sentanes bo branslnte, and splitting recursively the non-
translated segment according to the selected example
ok ench step, while translabing the comman segment. It
is very promising as far s the result s concerned, How-
ever, the exact segment matehing method, required by
the method, is sometimes unable to extract sentences
reflecting the atructure of Lhe senlenee to be tranalated,
because long matching segment cannot be found. This
problem somatimes puts the teanslation result in disoe-
der. In addition, since sentence structure is not discoy-
erecl, the method sometimes does not produce the ap-
prapriate words having no correspondents, which play
an important role in the sentence.

In the present paper, we try 1o solve these prob-
lems and present a robust recursive-division method,
by inteoducing the POS tag matching method, which
is assumed 1o bring & belter view of sentence structure.
Obasrvation of POS tag 18 assumed to produce long
matching segment. The longer the matching segment
i, the better the structure of the inpul sentence! is
represented. The introduction of the POS tag match-
ing method itsell 8 not new, bul we propose & way
to combine its results with anes of the exact matehing
method at the recursive-division transfer proces, nol
at the matching process. The exact matching methad
in atill nesded, not only to producs word translation,
but also to be used like the POS matehing method
when good reaulls, a8 (he o sentoncs sirueture 8 com-
cerned, are outputted. The method intelligently selects
whather a result from the POS tag matching or one
from the exact matching will be applied at each recur-
sian. That selection is based on word frequency, and on
the similarity score, The use of word frequency is jus-
tifled by the possibility to find long matehing sentence,
gven though exact matching method is considered, for
high-frequency segment. As for the similarity score, the
local strueture of the sentence to match is assured by

Pag the peotence to be (ranslated
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the presence of 4 relatively long contiguous exact seg-
wwnt mateh, The method, in addition, presents a dif-
ferent way of application of a POS Lag segment mateh
during the transfer process, because & same way eannot
be applied for both exact segment malch and POS tag
megrnent mateh,

The translation system iz immediately presented
and detailed step by step in the following sections. The
second part of the paper describes the experiments, re-
sults and discussions.

2. Owverview of the translation system

The fAow of the translation is presentod in Fig. 1. Each
mautching method, the exact matching method and the
POS tag matching method, extracts a number of ex-
amples matehing the input sentence, from the Lransia-
tion example base, These extracted examples are the
input of the recursive-division-based transfer process,
which cutputs the translation result. The translation
model where only & single matehing method s consid-
ered, is presented in Fig. 2 to give the reader a better
understanding of the difference, I s very impoiant to
note that the sentences, extcacted by the exact mateh-
ing melhod, are classified differantly feom the sentences
extracted by the POS tag matchiog method. We eme
phasize that dilference of elassifieation beeause it makes
the subsequent process apecial in terms of combining
meniences While partinlly treating them differently.

The structurs of a translation example will be pre-
sented in the following parageaph, before describing the
matching methods and the transfer method,

3. Structure of a translation example
An entry in the translation examples i presented in

Table 1. It is compeasd by the French sentence,
its Japancse translation, and & map deseribing links

| ‘Transfor process |

Filg- 2 Translation process for s aingle malching method

batween words in hoth sentences. A token is pre-
sented with the format "token/POS tag". For the
tagging operation, INALF!' s EBTI tagging program
wis used [or French sentences and CHASEN1LGL tag-
ger [B] for Japanese sentences, EBTI is an adaptation
of the Eric Brill Tagger [#] for Franch. Thare are 43
POS tags for Freoch language, and 14 for Japanese.
A‘ ]"I'k h’" Lhﬂ rl:"n“"' 'waﬁ.! wl’ﬂl "'.lllell wj:l "'“I
where “WEH" are word positions in the Frepch sen-
tence and "W " word positions in the Japaness sen-
temee, In the examphe of Table 1, “3/3" means that
the French second token “suis!t (be)" correaponds te
the Japanese second tolken “dess”. By the same way,
“3.4/1" means thal “sans profession (jobless)” cor-
responds o “mushebe’. Yords or segments of words
having no correapondent are nol specified, a the case
af “Je (I)".

The teanslation methad requires only links which
are composed by contiguous words, For example, to
align the phrase “ne va pas (do not go)" with “ik
masen”, the obvious way might be aligning "ne pas
(de not)” with *masen” and "wva (go)]® with "™, How-
ever, since "ne pas" is nol & contiguous segment, only
ane link between “we va pas” and “ikimasen” is con-
gidered. Although "wa” alone cannot be trapslated, a
contiguous segment map is obiained, This requirement
does not raise problems since non-contiguous segrment
map can always be modified to & contiguous one, by
combining segments,

4. Extraction of translation examples

The first step in the teanslation process is an extrac-
tion of sentences whose source sentences match the sen-
tences (o be translated. There are two different kinds
of extraction, one corresponding to the exact matching
mathod snd another {0 the POS iag matehing metlod,
Both methods have a sirmilarity that they search con-

Mnstitut Mational de la langue framgaice
" French and Japanese words are represented with bold.
face and italic characiom rapoctively.
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Table 1

Stmactore of & transstion sxample

/2 34 &

N noun, AS: mssertive

tiguous segment matches. The exact matching method
bases the comparison an token aurfaces, while FOS tag

matehing method on POS tags.
4.1 Esxact matching process

Sentepces having a common segment with the input
sentence will be the target of the exiraction. To cover
the sentenca to be translated, & number of examples are
extracted, The matehing algorithm is a8 follows,

I, For ench token of the input sentence or the sen-
tence to be translated, search a same token in the
RELECH BeTibanee,

& I0 found, from Uik position, siack a forward and
backward token comparnson.  The comparison
slaris with exact matches, It continues with POS
tag matches when & POS tag match of & non-
eontiguous match is encountered, and stops when
& mismatch or the head or end of sentence is en-
countered.,

To select the best matching sentences, the following
similarity score is used:

SC =ax NE+NP (1}

where 5 is the samalarity score, & E the number of
exact mabehes, NP the number of POS tag matches. o
is st ko 10 to make the presence of exact matches being
conaldered first, compared to the POS 1ag matches,

Cne sentence is selected for each token of the input
pentenece, I6 is the sentence having thal (oken as part
af the common segment and having the highest value
of sicnilarity score,

This algorithm, since it always staris the search
from an exact malch, has & subsidiary advaniage that
processing time can be peduced considerably by index-
ing the corpus on each tokan,

An llustration is presented in Fig, 3. Sentence 1
and 2 mean "Do you have a Japanese newspaper 7"
and "Ido you have an ashiray T respectively. For ex-
ample, consider the token “avoa/ACJI" as the search
start token, mn exact match is detected ai the second
position in boih sentences. A backward comparison
produees one exact mateh, “vous/PRV-vous /PRV™,
and a forward one yields one exack match, “un/DTN-
un/DTN", The following match, *journal/SBC-
condrier /SBC", is not an exact maich, but a POS
tag match. Therefore, from thal position, only POS

muabekbu /N desufAS

tags are observed. The comparison stops al the posi-
tion of “japonais fSBC-T/7" becanss a mismatch s
ancountered. There are therefore three exact matehes
and 4 POS tag matches, The axsct matehes are & subs-
set of the POS lag matches, The common segment
ia “vous/PRY aves fAC) un/DTN". Consequenily,
the similarity score is as followa:

SC=10x34+4=H3

It is very important o nede that during the search
of similar sentonces, ope translation example is ex-
tracied for each token of the input sentence. However,
since o pame sentence may be extracted for multiple
comaecutive Lokens and exact match may not be discov-
efed for unregistered words, the number of extracied
exnmples is usually fewer than the number of tokens.

4.2  POS tag matehing process

The goal of the introduction of the POS tag matching
ig ta capiure the structure of the sentemce Lo be trans-
lated, Exact segment matching meihod sometimes doss
nokt prodince sentences having the same structure as the
input sentence. POS-tag-based comparison ba assmed
to produce such results, since long mateh can be discoy-
ered, The algorithm for the POS 1ag matching method
is similar to the exact matching methad, but the com-
porison is based on POS tag, not on token surfaces,
Therefore, the algorithm has a slight modification, as
folbows;

1. For each token of the sentence to be translated,
search a token having o same POS iag in the source

sentence,

2. If found, from that position, start a forward and
backward token eomparison. The comparisen eon-
siders only token’ & POS tag, and stops when a
mismatch or the hesd ar end of sentonce (4 en-
eedlptered

The similarity seore is also modified as follows:
SC=dx NP+ NE (2]

where SO is the mmilarity score, ¥ £ the wmber of
exact matches, N P the number of POS tag malches
and & i set to 10, Normally NP would be enough 1o
compute the similarity score, since only MOS8 tags are
considered, However N E is introduced to make the dif-
ference when NP is equal. This is also the reason of
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Sentence [ vous/PRY ave/ ACT unDTN journialSBC japonais/SBC N7

{11

Sentence I vaurTRY ave/ ACH uaMTN condrienSBC WY

Fig. 0

Lhe intraductbon of &, High value of & means that POS
tag matel segrment will be considersd frst.

An o illustrstion, the example in Fig. 3 has
four POS tag matches  “vous/PRY-vous/PRVY
" “avesACI-aver/ACT", “un/DTN-un/DTN"
and “journal /SBC-eondrier/SBC”, where three of
e are exact matehes, Therefore, Lhe similarily scors
will be as followa:

SC=10=x44F=43
5. Recursive-division transfer process

To obtain the translation result, the sentence to be
iranalated i8 splitted successively, translating a sub-
segment at each step. Al each step, an example is se-
lected among the previoualy exiractod examples, amd
the splitting process is performed according to the
siructure of that example, This splitting proocas will be
described in the following paragraphs, The case where
a teanslation example from the exact matching method
s applied, is separated from the case of & sentence
from the POS tag matching method. The decisions on
whether an exact matching result or a POS tag mateh-
itg one should be applied at & given atep, and on which
one should be applied among the sxiractsd sxamples in
that calegory, are the important issues in the method
midd will be presentad in the last paragraph,

bl Application of an exact malehing resuli

A simple illustratbon of the recursive-divislon methed
for the exaet matching result is presented in Fig. 4. The
inpud sentance snd the soures sontonce mean “Joan i
serbously (1" and “He 35 rich™ respectively, The input
sorlence will be basically splitted in thres segmenis: &
commoen segment, a left-side segment and a right-side
segent, Heee, it s divided at the pasition of the word
“eft [be)”, which is & eommon segment for both sen-
tenees, In the seurce sentence of the selected exam-
ple, the segment “I1 [He)™ iz located on the laft sids
of the common segment and “riche (rich)” on its right
gide, If one observes thenr corrsspondents in the tac-
get sontence, the striscture “(left sided ko [right side)
desu” of the targel sentence will be discovered. This
structure will be applied to the inpul sentence, and fi-
nally it can be rewritten like “"Jean bo terriblenent
malade desn”™. Using other examples, the same pro-
cess will be applied again and again to non-translated

Ilusatrathan of she mntchlng

segments, while they exist. In other words, the re-
cursion is the application of the same process Lo the
reaull of lts previous exseution, Here, there are two
non-translated segiments “Jean” and “terriblement
malade”, “Joan” s a single word segment and can b
translated without division, Om the other hand, “fep-
riblement malade” con again be divided into “terri-
blement” and “malade” by the same process, using
another example, or be translated directly if it appears
somewhere in the corpus. Whether they need a divie
slon af not, appropriate examples must be selecied and
apphied to translate them.

The method requires that the teanslalion of the
common segment must also be a single contiguous sep-
ment. A part of the eammon segment bs only considerod
At one step il thal condition is not satisfied. As for the
left-pide and right-side segments, their correapondents
may be splitted. In these cases, their positions are de-
termined by the position of the nearest sub-aegment 1o
the correspondent of the common segment,

When the exact segment. match appears at the be-
ginning of the source sentence, the position of the lefi-
side segment cannat be determined since it is not avail-
able. Such is also the case of a right-side segment Tor
a makch ab the end of sentence, or any segment hav-
ing no correspondent on which ils positlon should be
predicted. For these cases, results from the POS tag
mautehing method are obierved to determine their po-
eition. If they still could not be solved by the POS tag
matehing results, left-side sogmwnt will be put at the
left and right-gide segment at the right. These cases
earely happen, bul a eorcesponcling process must b
prrciched.

The recursive-division method has two important
advantages. First, atilization of ayntactic analyzser is
unneceasnry because sentences can bo teanalated witli
oub understanding their ayntactic structures. Second,
sinee any sentence can always be divided, (he method
is able to translate long sentences, If non-iranslated
pegments can be divided at the right position at every
sbep, the correct translation result will be reached.

5.2 Application of a FOS tag matching result

The algorithm for the case where a POS tag segment
match is applied, has & similarity with the case of an
exact match, The difference s on keeping the com-
mon segment untransiated, As an illustration, for the
nhove axample, if the same tranalation example was
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Commu o) segiment
terriblem ool makade
Right-side segment

Rasule Jean Az tervibloment niakade e

Flg. 4

extracted for an input sentence like “je suis terrible-
mont malade (1 am seriously il1)7, “suls” and “ast”
have a same POS tag but are dilferent, the resuli will
therafore be “Jo ha tervibloment malade suls”, keep-
ing “suis" untranslated, Then after that, the result of
the sxnct matching mothod, used a8 n dictionary, is con=
sulted to give the translation of "suis”, which 15 also
“dean”. And finally, the result “Joan Aa terribleoment
malade dess” is obtained.

It in very important to note here that the result
keeps the POS tag matehing result structupe, with
the necessary no-correspondent words like “he” in the
above example. If the POS tag matching method had
sebected the Japanecse sentence “kare Aa banemochi desy
ka", and “ka"! had no correspondents, “ka" is ns-
sumed to depend on “desw”, which is the common seg-
ment, and the result would be “je ha terribloment
malade suia ks”, before becomning “je ha terribla-
ment malads désn ka®, Details on dealing with woreds
having no correspondents will be deseribed in the next
parngeaph.

The difficulty with the application of POS tag
mintehing rosults i8 on the definition of the comamon seg-
ment. Congidering the whole POS tag match segment
s common sagmenl sometimes helps, However, there
are cases where ita correspondent is not a contiguous
sogiment, In addition, there & & risk of loat of infor-
mation. As an llustration, in the Japansse language,
“watashi (1)" can be omitbed. Matching the sentence
“onouws sommes malades (we are il)" with “je suis
profosseur (1 am professor)”, which may simply mean
“senset desw (am professor]” in Japanese, risks to loose
the informadion "nous (we)”, if "nous sommes {we
are]” s taken as common segment, aince “je (11" has no
correspondent, It is therefore preferred to always refer
io the exact matching results, and use che same com-
men segment, Referring to the exact match assures that
a comman segment will have its exact meaning, As far
as exact match is concerned, "nous sommes” cannot
e & common segrment because their correspondents are
splitted. The solution will be taking “sommes (are]”
ai common segment, and leaving "mous” as s beleside

Pka" ia n particle which marks the interrogative

[lusiration of the recursve-division method

segment to be treated in a further step.

5.3 Dealing with words having no correspondents

In the above example, the word “ka™ has no correspon-
dant. However, since it is an element located in the
middle of the right side and left side segments, it is
kept. The absence or presence of thess words sometimes
modifies completely the translation pesult. Two cases,

where segmenta having no correspondent are kept, ape
proposed.

I. They are located between the translation of the
right side and one of the left side segments, as the
ca of “ha" of the above example, Since the come
myon segment is located between the left-side and
tight-side segments, it s nssumed that n segment
located between the translation of the right side
and one of the laft side sogments in the target son-
tence plays an imporiant role when the commen
pegment exist,

2. They are closely related 1o the translation segment
of the common segment | prefixes, postfizes, paril
cles), as the case of “ka” in the above assumplion.
Thia is very abvious beeauss IT they depend on the
translation of the common segment, they should
automatically come with it

G4 Ordering and selecting the examples to be applied

A naries of branalation examples are npplied successi vly
to reach the final translation resule. The order of ap-
plication of the exteacted teanslation examples has Lo
be considered carefully. Wrong order will produce &
completely different final result, We propose thieee con-
ditions to decide this priority order,

I, Top pricrity is given to examples having common
segments dividing suceessfully the sentence with-
out dispersion of each part: the left-side, the com-
mon, and the right-side segment. Punctuation.
conjunctions and so forth generally fall into this
category.

2, Mexi, examples having common segments contain-
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ing & verb are considered, This is explained by the
imparlance of verbs in recognizing the structure of
the whole senlence.

&, For the rest, Lhe similasity seare will make the dif-
ference, on condition that examples having non-
funcilonal words like pouns, adverbs or ndjectives
as common sagment will be the last to be eonsid-
akiel.

As for the decision on whether the POS tag match-
ing result or the exact maiching result will be ap-
plied, ab & given recursion step, we inbroduce the word
frequancy with the similarily score to determine the
choice. The extracted example is asaumed to be good
anciigh o reflect Lhe atpucture of the input sentence, i
all the exact word matches are on high frequency words
of the exact common segment is relatively long. There-
fore, if the commeon segment contains a word whose
frequency s below a theeshold frequency f, and the
length of the common segment &5 lower than a given
length {, the result from the POS tag matching will be
applied. Otherwise, the result from the exact matching
is chirectly applied,

6. Exporimonts and results

The initial bilingual corpus was composed by 2,600 ax-
mrples. Seniences were taken from French-Japanese
convermsation books [14).[15]. The average sentence
bengths are T.74 tokens for Japapese and T.84 for
French, New 468 French sentences, taken feom the same
sources, are enlered one by ooe tolo the system to be
translated,

After » series of preliminary teats, the frequency
threshold f is set to 0.1, That extracts 117 high fre-
guency words among 2 830 different French words in the
corpus. The exact match segment length threshold [,
which determines whether the sentenee from the axact
matching methed or one from the POS tag matching
eethod will be applied, is sel to 2, 1§ means that if the
exack matching segment s composed by more than 2
tokens, the sentence rom the exast matehing methad
is applied.

Ta be alle 1o eampare the cesults with the ense
where only a single matching method is considerad,
twio expariments ars performd, ona for the case af the
robust recursive-division method, which combines two
mmnteling metheds, and the olher for the case of a sn-
gle exact matching method. Since unregistered words
exint and a dictionary s not used, French words some-
times remain within the translation result. Evaluation
of such results by sight is very difficult., We focused on
segrment position and consider the translation as correct
if it has the same structure as the correct translation
and all segments are pul at their right position,

As far as translation accuracy is concerned, among
469 resulis, 326 (89.2%) are judged accursts, in con-

trast to 290 (61.8%) for the single matching method.
Sample resulte showing the superiority of the method
are selected from the output and presented in Table
2.0bservation of the Inilures shows that 127 sentences,
ef T0.9% of the failures, suffer & disorder of sepience
and/or an inappropriataness of words having no cor-
respondents, The rests are almoat from an inappropri-
ateness of the selected worda or expreasions themselvas,
because the sarpus is not eh ¢nough to contain appro-
priate expressions lor different situations,

T. Discussions

French words still remain non-translated in some pe-
sulls, but the improvement of 7.4 points compared Lo
the single matching method, and the overall translation
nccuracy of 60.2%, despite the small sige of the corpus,
are considered ma good results, Those confirm the ef-
fectiveness of the combination method, The sample
reaults, given in Table 2, shows the effectiveness of the
method in the selection of words having no correspon-
dents, compared (o the single matching method, as the
ease of the word “ga" in the firsl sentence, or "gor®
of the third senlence. In addition, improvements in
santence strucliuees, as Lhe case of the second and Afth
sentences, and word orders, as the case of the position
of ®ashifa” in the fourth senlencs, are clently mani-
fested. In short, the POS tag matching method pro-
duced sentences, which have improved the structure of
Lhe translation resulis

Multiplication of the oumber of tranalation axam-
ples is the obvicus way to reduce failures, A larger cor-
pus will produce betier sentences, in terms of siruclure
and expression, at the output of the matehing methods,
The final cutput will be improved accordingly. There
are, however, cases of failures which need to be conaid-
ered particularly,

First, the duplication of words having no eor-
respondents;  for example, an attempl do translate
“Jean" ip the hallway resull “Jean ba terribloment
malade desy”, may produce “Jan san da ho terri-
bloment malads des®, becauss a new particle “ha"
could follow the eorresponding word in the extracted
sentence, Insertion of thess words having no correspon-
denta is very helpful when they were not inserted at a
provious step, but falsify the rosult when such is nod the
casa, These failures ean be corrected by considering the
words having no correspondents only when they depend
on the common segment, and discard them when they
are loeated in the middle of the left-side and right-gida
segmenta, However, that consideration would bose im-
partant information, especially when the commaon sags
ment has no correspondenta, because for such case, the
sogment betwean the left-side segment and right-side
segment plays an importanl role. As an llustration, for
the extracted example “je ne sais pas s' il est riche
ou nan (I don' © know if he is rich or not)”, which

_E_E'il'—
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[ LR T
Meankng
Feemale (single matching)
HResult {eombinailon}

Table 3 Sample comparathve realis
m viance, 8° il wous plai.
Meat, please.

MNiku ga enegai ahimaan.
Wik wo anegal shimase,

Input sentenes

Maaning

Result (single matching)

Hesmult [combinaticn}
pul ssivlenen

Muarling

Hasll [single matching)
Hesudt |combinaiion )

C" cat prea d' bod 7
I It naar haws ?
Kong ehikabn n desaka,
Koke bara chikai desnba.
ea homes sont plas nombroux quo bes femmes,
hlen ame eors: TaTrsns Ehan woTe.
Blamshi ga joski no yari mo (nombreas] deiu,
Damshi g4 joshi yori (nombreax) dese.

Inpuwi senience
Muoanlng
Foewudt. [ eangls matching)

let |mh|uﬂ]m|
pul sanience

Je voudrals premdre lo petit dejounor dans ma chambre demain.
I waask b o thve bireaklansd n my room wmsrow,

Chavshobs ka kega de darilar 9 desn ge ashaie,

Choushoks o asbifa haga de davifal ne

porte eat Guverts,

Ieaning The doer ls open.
Fesull [sngle mamiching) | Pea ba desu ba,
Resilt [cotnbination] Dea hi [ouvarta) jou deik xe,

means “kare he banemechi ko douw ka wokarimasen” in
Japanese, “a™ and “ke dou ka" do not have a apecifie
correspondent,  Splitting the sentence at the pesition
of "s"™ would give “kare ha kanemocht wakarimasen” if
"ka deu ka", which is located in the middle of the lefi-
alde and (he right-side segmenta, is not considerad. The
high degrea accuraey of the translation shows that the
deseribed method is still the best way to handle these
situationg.

Sacond, the disorder of the teanslation reault; theas
failures come from the wrong order of the application of
the examples, or the innppropristencss of the pesition
of the left-side or right-side segment, when applied to
the sentence o be translated, A further study on theae
cases is necessary, with a large corpus, however, we em-
phasizge heee the 7.4 points improvement of the present
method, compared to the single matching method, and
the high degree aceuracy of the tranalation.

8. Coneclusions

A robust  recursive-division-based EBMT  tranaler
method, which combines results from & POS tag match-
ing method with ones from an exact matehing method,
has been presented. The method is proposed to solve
disorder of translation roaults, e well as the inappropri-
aleness of words having no correspondents, in the case
where only & single exact matching method ja consid-
ered. The recursive-division can be applied for less ex-
ploted languages since utilisation of syntactie mnalyzer
is unnecegaary. POS tagrers and the parallel word-level
aligned bilingual eorpus are the only resource required.

Expenments confirmed the effectivensss of the
method, as a tramslation method, and s superiority
over the single exact matching method,  Despits the
small sige of the corpus and the presence of sentence
not following grammar rules in the spoken languages,

high accuracy rate of 80.2% and T4 points of accuracy
improvement, compared to the single matching method,
Are earned.

An experiment with large corpus is necessary, nol
cnly to simulate a real full translation system, but espe-
einlly to adjust the selection of words having ne corre.
spondents, and the order of the application of examples.
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