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Abstract

Rule-Based Machine Translation (RBMT)
[1] approach is a major approach in MT
research. It needs linguistic knowledge to
create appropriate rules of translation.
However, we cannot completely add all
linguistic rules to the system because adding
new rules may cause a conflict with the old
ones. So, we propose a memory based
approach to improve the translation quality
without modifying the existing linguistic rules.
This paper analyses the translation problems
and shows how this approach works.

1 Introduction

“ParSit” is English to Thai ruled-based Machine
Translation [2],[3]. It has been launched in
Thailand since 2000. This approach requires much
linguistic knowledge. However, it is difficult to
completely create all rules. Moreover, adding new
rules may conflict with the old ones. Because of

this limitation, we propose another approach to
improve the translation quality.

In this paper, we will discuss the ParSit's errors
in details. Then we show the overview of Post-
Editing tool and how Post-Edit technique improves
on ParSit's translation quality.

2  Characteristics of ParSit Errors

Charoenpornsawat et al. [4] claim that the
common errors of machine translation can be
classified into two types: incorrect meaning and
incorrect ordering. The former, covering 81.74%
of all errors, can be classified again into missing
some words, generating over words and using
incorrect words.

As said by Meechoonuk and Rakchonlatee [5],
there are 12 types of linguistic problems found in
ParSit translation. Table 1 shows a summarization
of the mentioned problems



Types of

Linguistic Source Sentence Human Translation ParSit Translation Analysis

problems
Omission of He is standing still. | o 5lee| _UL-is standing | 0 5ke| Lugstill STANDING is omitted in
words. Lgstill ParSit translation.
Insufficient He paid on the nail. | o 5lee| =f Vmaid| o Slee| =p VEaid| ON THE NAIL is an
definitions of J d Hon the nail H c #n the nail idiom which means

idioms, two-word
verbs, and
phrasal verbs.

“immediately”, but ParSit
can not recognize it as an
idiom.

Translation which

He is wrong to

o 5lee| OGis wrong| J4im|

o5lee| 0 @Je:leave|

Thai language needs

does not conform leave. ; e 4 sieave s No| O@wrong relative marker to express
to Thai grammar meaning for this sentence
but English are not.
Implicit in both It is freezing cold Zd koday| THHt| EREEZING refers to
source language today. o U U c g Wfreezing cold ; W ede [ pBreezing temperature but ParSit
and target cold] Zd Lkoday can not translate this
language implicit meaning.

Active in source
language but
passive in target

He criticized a man
who they thought
was his enemy.

0 5kee| Zge Viticized|
=e4d man| JHwho|
Q Z 4 othey|

0 5ke| Zge Viticized|
MK 7 & man| r 7 \Who|
Q Z 4 othey| [ H-¥nemy)|

THOUGHT in SL is a past
tense verb but it is
incorrectly translated in a

language 76 £thought | o Mwas| 5" : 0 5hes| 1 # 7Gthought passive form.

[ #¥nemy| 5 : o 5hes
Insufficient Spring has come. W GM s ® Xgpring | N \4spring | o & Z¥has| SPRING in the dictionary
dictionary T e pZhas come T eeome has only one definition.
definitions
Different She looked very 0 Kshe| Gb T L:-looked| 0 kshe| Gb " T L:-looked| The comma is a
semantic sad, which she o[¥olY r-sad| T edery| o[ ¥olY r-sad| T e-dery| punctuation in SL. But in
segmentation really was not. >imvhich| o kshe| 0 Kshe| s Tot| 7j-was| ParSit, it is meaningless.

between source
language and
target language

s Ts Giot| o Wwas| ; \gureally

; \gureally

Specific in source
language but
generic in target
language

These properties
are used when
simplifying algebraic
expressions.

7k ] T Mbigroperties |

o™ ¥ Hhese| r =are used|

o Ywhen| J g r Ssimplifying|
L@ ; E&gebraic expressions|
: e Usimplifying

Xd\F c Qq [ ‘properties |

o ¥ Hhese| | 4 r=are used|
0 Z xused| X GNsimplifying|
L@ ; L¥gebraic expressions

PROPERTIES refers to
natural quality in general.
It is inappropriately
translated to specific
meaning in TL as
particular quality.

Table 1: Types of linguistic problems

MT error types
Chaorenpornsawat et al. [4]

Linguistic Problems in Meechoonuk and Rakchonlatee [5]

Missing some words

- Omission of words.

Generating over words

- Addition of words or phrases.

Using incorrect words

- Mismatched concepts

- Inappropriate literal translation
- Insufficient definitions of idioms, two-word verbs, and phrasal verbs.

- Translation which does not conform to Thai grammar.

- Implicit in both source language and target language

- Active in source language but passive in target language
- Insufficient dictionary definitions

- Different semantic segmentation between source language and target language.

- Specific in source language but generic in target language

Incorrect ordering

- Misplaced modifiers

We can map the 12 types of linguistic problems
found on ParSit translation with the concept idea of
machine translation errors. The re-arrangement in
table 2 shows that using incorrect words is
comprised of 9 types of linguistic problems. We

Table 2: Comparison between MT error types and types of linguistic problems

suppose that Post-Edit technique can improve
translation quality by reducing the errors of
incorrect words as well as incorrect ordering. We
will describe all the processes of our system,
experiment and result in the next sections.
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3  ParSit with Post-Edit module
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3.1 System overview Source sentence

Figure 1 shows the original ParSit. The English
sentence is analyzed and generated to target
sentence in Thai. We improve translation quality
by adding Post-Edit module to the system as
shown in Figure 2. The Post-Edit module detects
some translation errors and corrects them to the
appropriate form before sending the final output to
users.

Process Figure 3: Alignment tool

Input Output

Thai
Sentence

Considering Figure 3, the topmost level is
English source sentence. The middle part refers to
ParSit generated output. The bottommost level is
provided for human editing. There are two types of
connection lines between levels. The upper ones
link between the source sentence and ParSit output.
These lines cannot be changed. The lower ones
express a relation between ParSit output and

English
Sentence MT .
Eng-Thai

Figure 1: ParSit translation system

Process human edited translation. Alignment file format
are shown in Figure 4. Each file contains WORD,
= POS, ordering information in each pair sentence.
Eng-Thai
g <source_sentence>
Word1|POS1 Word2|POS2 Word3|POS3 Word4|POS4....
Input ﬂ Output <|source_sentence>
— i <target_sentence>
English PostEdit Thai Word1 Word2 Word3 Word4 Words....
Sentence ost-di Sentence <|target_sentence>
Module <Human_sentence>
Word1 Word2 Word3 Word4 Words....
ﬁ <|Human_sentence>
> <alignment>
m Number Number
;|.alignm;n't>

Figure 2: ParSit with Post-Edit module

3.2 Alignment tool

To construct Post-Edit rules, Alignment tool is
developed to create input and output alignment.
This tool is originated from Cairo program [6],
used in Statistical Machine Translation (SMT) [7].
Cairo program concentrates only on the translation
pair, while our tool concentrates on translation
error correction.

ParSit  generates both  acceptable and
unacceptable output. The input of the tool, called
Alignment file is a pair of an English sentence and
its unacceptable translation in Thai. We use
Alignment tool to modify the translation result
which is used to improve the translation quality.

We can open these files with Alignment tool as
shown in Figure 3.

<Human_alignment>
Number Number

<|Human_alignment>

Figure 4: Alignment file format.

Alignment tool is used to modify words in the
bottommost layer and the connection line between
ParSit sentence and Human edited sentence. The
commands in alignment tool that provides for
linguists are shown as follows:

Add word is used to insert a new word.
Delete word is used to remove an unnecessary
word.

Edit word is wused to change a word.
Add link is used to insert line between the middle
to the bottommost layer.

Delete link is used for removing unnecessary line
between the middle and the bottommost layer.



The data collection which is rectified by human
is called “Post-Edit Corpus”. It is used for creating
rules in Post-Edit module.

The main criteria of editing alignment file are

- Edit only comprehensible sentence.

- Edit only necessary part in each sentence,

not exceed three positions.

- Omit long, complex or incomplete sentence.

3.3 Post-Edit Rule

As mentioned above, Post-Edit rules are
generated from collection of edited alignment files.
In the current version, we use three types of
relations to construct Post-Edit rules.

One-to-one relation is used to create a rule to
change any wrong word to the proper one.

Figure 5: Example of one-to-one relation

Many-to-one relation is used to create a rule to
combine multiple words into a new single word.

‘much| |Df| |a‘ |SiZB|

POTH PREP DOTH N

| ana |

AUNATH .

Figure 6: Example of many-to-one relation

| TIMIRHIA | ‘ 284 |

One-to-many relation is used to create a rule to
split a single word to multiple words.

Figure 7: Example of one-to-many relation

3.3.1 Structure of Memory-based Rule
Information

We apply Memory-based to assist rule
generation. We consider word and POS, in source
sentence as necessary features for creating rules.

The structure of information is:

Left#Center#Right#Source_word#Target_word#Human_word

£ AlignmentOnline version 1.0.2

File Options Help

|They“|were||much|[uf_’T|ls::el,:

POTH AUX POTH PREP DOTH

— | — =
wWiman fia ([ drwmum 0] PUIA ’ [-

Figure 8: Example of alignment file.

Figure 8 shows an example of alignment file. we
can create a rule to correct the word "$wauun-
much/  ves-0f/ wna-size/" to be "walug —large
size/" by 2 types of features.

First, we focus on two left and two right
neighboring words. We will get "they"," were™ and
"" as word features. From this example, the
information for constructing rule is.

Left: They were

Center: of a

Right: .

Source_word: (much|POTH)(of|PREP)(a| DOTH size|N)
Target_word: 114340 YOI YUIA

Human_word: vunalng

Second, we use POS of two left and two right
neighboring POS as feature. The information for
constructing rule will be;

Left: POTH AUX

Center: PREP DOTH

Right:

SOUI‘CE_WOI’dZ (much|POTH)(of|PREP)(a|DOTH size|N)
Target_word: s1wauwn ves v

Human_word: v lng

In some cases, two types of features can be
combined to get better rules.

We store the information in trie structure[8] so
that we can access rapidly. Trie structure is also
appropriated to large amount of information.

In our data structure, Trie composed of two
types of data; keyword and a collection of



Post-Edit rule. keyword is a data that point to its 4 Result and Discussion

own representative Post-Edit rule collection. We have tested this technique with our 6,000

bilingual sentences and found that Post-Edit
technique can reduce some important errors which
frequently occur in ParSit's translation result.
These improvements are shown below.

4.1

Post-Edit Rulel

Keywordl Post-Edit Rule2

Improvement in incorrect meaning

The improvement in this section is categorized
in two types: incorrect words reduction and over

Post-Edit Rulen

Figure 9: Data structure of rule information

We use production rule to represent Post-Edit

words reduction.

4.1.1 Incorrect words reduction

Rule. It contains <condition> terms and
<action> terms as ShOWﬂ In the fO”OWIng Source Sentence ParSit Translation ParSit Translation with Improvement
pattern Post Edit technique in incorrect
: meaning
A serious accident * IHig ~Hdccident| " kHig ~ Hccident| -Inappropriate
.. .. occurred last year. Jw7% 7 W Gerious | Ve U p \serious | 0 G & literal
IF <condition 1> ... <condition n> THEN 0 & %occured| occured| Nyear| J X2 translation
. . Nyear| J v XZlast last
< action ] ~... <actionn > An overpowering V ¢ @&iburst| V ¢ @#lburst| -Inappropriate
burst of ammonia Qgbloverpowering| 4p XiTre[eX literal
. . . assaulted my 5" :of| overpowering| 5 :of| translation
The Post-Edit rule pattern is defined as | wngs. p'TqTldmmonia] | p'TqL bammonial
. q; T HUe: " L4 Jf X edbsaulted |
fOIIOWS- assaulted | N @ung| 5 : ¢my
N " @ung| 5 : ttmy
He is a nailer at o 5ke| 7j-is| O o 5lee| o 4-is a nailer | -Insufficient
IF Match(Target WOl’d) THEN lying. H cH nailer | J-at| rl-at| 4 eV q 4lying definition of
— 0Z XpSe Qing idioms
IF( Match(Left_word) -Addition of
. words or
&&Match(Right word) phrases
&&Match(Center word)) Insufficient
— dictionary
THEN definition
. . This subject lies 196 " :subject| " d Lk o jit-subject| * d Ekhis| -Mismatched
ASSlgn(Tal’gel‘_WOI’d Human_word), near my heart. this| * UB4ies| > Uties| r 4 Xaear| r ;- concepts
} o . Jd-my heart heart| <tmy -Inappropriate
literal
translation
. . Death is a 7 Z e T Haebth| 7j-is| 7 Z e T Haebth| 7j-is| -Inappropriate
From the example shown in Flgure 8. Post- necessary end. 4eViaend| 4eVidend| literal
J e o N necessary JfvLp Jrecessary translation

Edit rule pattern (two left and two right
neighboring words) will be

IF (Match (Target word ‘S ves vuia”)) 4.1.2

THEN
IF (Match (Left word “They were”))

Table 3: Incorrect words reduction

Over words reduction

. « 9 Source Sentence ParSit Translation ParSit Translation with Improvement
&& (Match(nght_wor . )) Post Edit technique in incorrect
&& (Match (Center word “of a” meaning
( ( f )) There isn't any s TWkhere isn't] 4v s Tkhere isn't| - Addition of
THEN logic to his move. o B Mogic| r G-any| o~ B Mogic| rG-any| words or
. 0. J|ib Wmove| 5 :05e He-to| phrases
(Assign Target word vunalig), his 4V ofis Mhove|
5 :05hEs
He nakedly 0 5ke| 0 5ke| - Addition of
Post-Edit rule pattern (two left and two right | declred s Nveaeedecared | | NVcdel words or
N N ; intentions. TkTintentions| declared | phrases
neighboring POS) will be 5°: 0 Sfes| 7 Z e KTtintentions|  Insufficient
s Whhakedly 5" :05hes| dictionary
" Ue : o@®o hakedly definition
o To envy our betters 4 e \g< &0 envy| 4 e \g< €o envy| - Addition of
IF (MatCh (Targel_word VIUINUNIN VO is human nature. 0 Voaur| OBt |j 4 Zebetters | words or
’ | B N W NRkbetters o Voir| 7j-is| hrases
YA ’)) THEN p X|c7]-is| ! KVV ngJetelwe| ?Mismatched
“« » KV VT gattte| T LkU-Riman concept
IF (MatCh (Leﬁ_word POTH AUX )) T LkU-Rtman - Translation
; “ ” does not
&& (Match(Right word “PUNC”)) o T o Thai
“
&& (Match (Center word “PREP, grammar
' Success is near at NV c]M 7 Zeipl 7 Z e Telosuccess| - Addition of
DOTH )) hand. success|7j-is| r4 X ® T e pais near at words or
“Ue:LHr4X%cli- hand phrases
THEN near at hand

(Assign Target_word vunalug));

Table 4: Over words reduction




4.2 Improvement in incorrect ordering
Source ParSit Translation ParSit Translation Improvement
Sentence with Post Edit in incorrect
technique ordering
The tree are HE s Fhe tree| HE s Fhe tress| - Misplaced
naked of leaves. r M sf¢aves| NV e[; edre naked modifiers
s Td pare naked of of | r M sf€aves - Insufficient
definitions of
idioms, two-
word verbs, and
phrasal verbs.
We are a o Wee| 7j-are| o Wee| 7j-are| - Misplaced
democracy only in NVcoJ[VcM MM V[cN\WKcoJ[VcM M modifiers
name. s H-democracy)| NVc=p&HU
o X Lonly | rLin| democracy|
=jyname r l=in| L e-hame|
0 X Li-only
An old man was =e U =aheold man| = e U =aheold man| - Misplaced
fascinated by her | Bwas| Tj-hands| AX TN Xvas modifiers
lily hands. X Mily| 5 : o Kher| fascinated | Tj-hand|
A X1~ Mascinated >ib e Z o NI Mily|
5" : 0 Khand
There is a lack of Tkhere is| Tkhere is| - Misplaced
naval officers. sTo @ : Q-alack| L e g q Ughaval modifiers
5" -of| officers|
L e @ q Ughaval s To @ : Q-alack of
officers
Some of the A XeUsome| 5°:- ALd] ] Qi QZLBGe-7 | - Misplaced
provincial of | the provincial modifiers
newspaper are as ALd]j QI QE L B§ e-7 | newspaper|*XeUu
influential as the the provincial < M¥#some of | Fare|
national newspaper| Fare| * g L eipfluential|
newspaper. * g L einfluential| 0 k 4Vas|
0 X 4as| ALd] | QF QMclB = egH
ALd]j Qg @*eLe=gH | the national
the national newspaper
newspaper

Table 5: Incorrect ordering reduction

Charoenpornsawat et al. [4] had improved the
qualities of translation by applying machine
learning to the machine translation results. Focused
on verb-to-be, they claimed that the accuracy had
been increased about 25.1-29.7 per cent compared
to the original results. We assimilate an experiment
by applying these rules to Ripper [9] to generalize
rule. However, the numbers of rules are too few,
because the sparseness of data caused only partial
features are analyzed. Finally we got too general
rule.

However, Post-Edit Technique cannot improve
some error such as missing word(s). Because this
technique are based on context information, if the
target sentence lack of the meaning or translation,
the word's link on alignment tool also cannot link
to the source word. Considering the Post-edit rule,
we currently use the output from the corpus to
generate rules based of word and POS features.

5 Conclusion and Future work

The advantage of this technique is to improve
some weak point of machine translation such as
incorrect meaning reduction. This technique
requires a large size of input data to succeed. Our
next step is to collect a larger size of corpus |,
handle with a long, complicate data set and apply

an machine learning technique for automatic rule
generation without sparseness problem.
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