




2.4 Intermediate representation approach 

Instead of directly transferring as the above-
mentioned approaches, they also use other 
methods, which use a certain intermediate 
representation, for example, “case-frames” or QLF 
(Quasi-Logical Form) (Turhan, 1998); etc. This 
approach is effective in typical sentences 
(grammatical standard) but not for unrestricted 
sentences. 

3 Our approach 
While studying and researching the approaches in 
transfer-based machine translation, we explored 
different approaches separately. Then we recorded 
the advantages and disadvantages of each 
approach. As we discuss briefly in the above 
section, each pure approach has some gaps that 

affect strongly to the quality of word order 
permutation process. That gives us the motivation 
to establish a new approach, which is more 
effective and robust in order to break the neck of 
the disadvantages and take advantages of each 
approach. We propose a hybrid approach based on 
the combination of using fixed rules and machine 
learning method TBL to extract rules from bitexts. 
TBL is applied on the annotated English-
Vietnamese bilingual corpus (named EVC) to 
extract rules which correct errors of the Rule-based 
transfer results. With this method, we have to solve 
such problems as: training corpus, baseline 
tagging, rule templates, etc. First, we briefly 
review TBL algorithm. 

3.1 Transformation-Based Learning 

 

 
The Transformation-Based Learning (or TBL) was 
proposed by Eric Brill in 1993 in his doctoral 
thesis (Brill, 1993) on the foundation of structural 
linguistics of Z.S.Harris. TBL has been 
successfully applied in various natural languages 

processing (mainly the annotating ones). A striking 
particularity of TBL in comparison with other 
learning methods is perceptive and symbolic: the 
linguists are able to observe, intervene in all the 
learning, implementing processes as well as the 
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Figure 3: Flowchart of TBL- algorithm in learning transfer rules 





3.4 Word Order Factors 

In transferring word orders from English into 
Vietnamese, we found following factors which 
maybe affect to its transposition: 
- Typology characteristics: this factor has been 

used in fixed rules in baseline transfer. 
- Length of phrase: count on the number of 

words in a phrase (node). 
- Part-Of-Speech (POS) 
- Morphology 
- Syntactic role 

All these above-mentioned factors (except the 
first one) will be included in templates of TBL. 

3.5 Rule templates 

Rule templates in this problem will use word order 
factors from knowledge resources relating to 
transposition (out of knowledge resources was 
used in baseline tagging stage above). Generally, 
we use the following template: 
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Where: 
- Word is the variable presenting the 

morphology (such as: of, account, …) of a 
word; 

- LEN is the variable presenting the length of a 
node (the number of words in a node); 

- POS is the variable presenting the part-of-
speed {N, V, A, …} of a word or syntactic 
label of a node {VP, NP, …}; 

- SYN is the variable presenting the syntactic 
role {Sub, Obj, Modifier, Goal, …} of a node; 

- SEM is the variable presenting semantics label 
{HUM, ANI, PLA, …} of a node; 

- χ: is the inserted particle. 
The subscript presents the relative position of 

that part in the parent node, where m is the farthest 
position searched from the beginning. Na is the 
lowest node that dominates every transferring in 
rules. We examine the following example (for the 
convenience, we omit the superscript of the 
knowledge using in transferring) 
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Remark: Not every factor Word, LEN, POS, 
SYN, and SEM are necessary simultaneously. Each 
child node Nai ∈ Na can contain child nodes Naix 
with the information that was defined (recursively) 
similarly to Nai. 

The transfer rule above has the syntactic tree 
type in figure 5 below: 

 
3.6 Corpus format 

Format of the training corpus is built based on the 
language characteristics of English which strongly 
affect the word order in Vietnamese as we discuss 
in the above section. For the convenience in adding 
language characteristics, an English sentence is 
presented by two lines. The first line is marked 
with the asterisk (*) and the second one is marked 
with the plus sign (+) as the following: 

* (S1 (S (NP (DT This)[4])[3](VP (AUX 
is)[6](NP (NP (DT a)[9](JJ good)[10](NN 
type)[11])[8] (PP (IN of)[13] (NP (NN 
book)[15])[14])[12])[7])[5](. .)[16])[2])[1] 

+ (This){Sub}<1> (is){V}<1> (a good type of 
book){Comp}<5> (.){End}<1> 

The pair of brackets [.] presents the identification 
of word in English sentence. The pair of brackets 
{.} presents the syntactic role and the pair of 
brackets <.> presents the length of parts in the 
sentence. Note that the length characteristic was 
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presented explicitly to simplify the learning 
process. 

There are two kinds of corpus in the learning 
process, the golden and the training corpora. The 
golden corpus was built semi-automatically from 
the English-Vietnamese bilingual corpus, which 
was word-aligned (Dien,2002a), and then reviewed 
by linguists, whereas the training one was built 
based on the baseline tagging with fixed rules. 

For the pair of English-Vietnamese sentence: 
(E) “This is a good type of book .” 
(V) “Đây là một dạng sách tốt .” 
The corpus has the following format: 
Raw corpus: 
* (S1 (S (NP (DT This)[4])[3](VP (AUX 

is)[6](NP (NP (DT a)[9](JJ good)[10](NN 
type)[11])[8] (PP (IN of)[13] (NP (NN 
book)[15])[14])[12])[7])[5](. .)[16])[2])[1] 

+ (This){...}<1> (is){...}<1> (a good type of 
book){...}<5> (.){...}<1> 

Training corpus 
* (S1 (S (NP (DT This)[4])[3](VP (AUX 

is)[6](NP (NP (DT a)[9](NN type)[11] (JJ 
good)[10])[8] (PP (IN of)[13] (NP (NN 
book)[15])[14])[12])[7])[5](. .)[16])[2])[1] 

+ (This){Sub}<1> (is){V}<1> (a good type of 
book){Comp }<5> (.){End}<1> 

Golden corpus 
* (S1 (S (NP (DT This)[4])[3] (VP (AUX is)[6] 

(NP (NP (DT a)[9] (NN type)[11] (NP (NN 
book)[15])[14] (JJ good)[10])[8] (PP (IN 
of)[0])[12])[7])[5] (. .)[16])[2])[1] 

+ (This){Sub}<1> (is){V}<1> (a good type of 
book){Comp}<5> (.){End}<1> 

According to the above example, our program 
will extract the following transfer rule: 
N1(NP){Comp}<5>[N11(NP)[N111(DT) – 
N112(NN) – N113(JJ)] – N12(PP)[N121(IN) –
N122(NP)[N1221(NN)]]] => N1(NP){Comp}<5> 
[N11(NP)[N111(DT) – N112(NN) – 
N122(NP)[N1221(NN)] – N113(JJ)] – N12(PP)[]] 

4 Experiment – Results 
We have implemented the model above to transfer 
English word order into Vietnamese ones in 
English-Vietnamese machine translation system. 
The experimental results as the following: 

4.1 Evaluation Results 

Starting from the idea of Keh-Yih Su et al. (1992) 
about estimation measure of English-Chinese 
translation system, we change the problem of 
comparison between Vietnamese sentence 
transferred by machine with the one translated by 
human being into the problem of finding the 
shortest route between two points: from the 
departure point R and the target point Q. Where 

{ }mcccR 11211 ,...,,=  is the Vietnamese 
sentence translated by machine having m words, 
and { }ncccQ 11211 ,...,,=  is the sentence 
translated by human being having n words.

 
The distance is calculated by  
D = wd*nd + wi*ni + wr*nr + ws*ns 
Where: nd, ni, nr, and ns are the number of 

deleting (Del), inserting (Ins), replacing (Rep), and 
swapping (Swap) (NOP: no changing), and wd, wi, 
wr and ws are corresponding weights (this weights 

are depended on language and experience). In our 
work, wd=1, wi=5, wr=5 and ws=6. 

From R→Q, we have many routes, and different 
costs, for example: 
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Figure 6: The moving route from sentence R to sentence Q 






