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1 Introduction 
  More and more foreigners began to learn 
Japanese with the increasing international trade 
and cultural exchange. However, it is quite 
difficult for them to create a Japanese document 
comparing with the case of speaking. Sentences or 
documents written by foreigners often make 
natives feel strange somehow although one can 
get the meaning from the words used. 

Two main factors are supposed to be affecting 
this situation. One is the vocabulary and another 
is the various sentence patterns in Japanese. 
There are 3 kinds of characters in Japanese: 
Hiragana, Katakana, and Kanji, Whose 
combination has made writing Japanese a bit 
complicated. Similarly there are many sentence 
patterns in Japanese to express different 
meanings in various situations. This is sometimes 
more difficult than vocabulary for foreigners, 
especially for those from Chinese-speaking 
countries. Kanji characters are not that hard for 
them while the diverse sentence patterns are 
completely new and quite different from there 
mother tongue. 
  In this paper, we first make a survey on 
existing strategies to support Chinese-speaking 
foreigners to write Japanese documents, then 
propose a method for learning and using 
Japanese sentence patterns in a more practical 
and more convenient way. 
 
2 Existing strategies and our objective 
  Generally, we can employ machine translation 
systems to help create a sentence in the target 
language while with a significant problem: 
translation precision. For example we get the 
Japanese equivalents of a Chinese input 
sentence: 即使头痛，也不能请假  by Google 1  and 
Yahoo2 translation service as follows. 
 

                                                  
1 http://translate.google.co.jp/ 
2 http://honyaku.yahoo.co.jp/ 

Google：場合でも、頭痛、我々を残していないことが

できます

Yahoo：仮に頭痛、同様に欠勤不能です 
 
Both the two equivalents are incorrect while the 
correct translation should be something like たと

え頭が痛くても休めない . Another preliminary 
experiment using the commercial machine 
translation software: KoryaEiWa! Ippatsu 
Honyaku with the same input sentence gets the 
equivalent as たとえ、頭痛休暇を取ることも出来なく

ます  which is incorrect too. 
  Foreigners that are learning Japanese can refer 
to the translated equivalent to some extent to 
create a Japanese sentence, but can seldom copy 
the equivalent in its original form. 
  Other approaches to help foreigners write 
Japanese sentences may include researches on 
phrase parallel translation, and sentence parallel 
translation. The former one depends mainly on 
the performance of electronic dictionaries, and is 
divided into two types. One is the portable 
electronic dictionary products such as Casio’s 
Ex-word3. Another is the dictionary used in the 
computer or an online dictionary. Some 
dictionaries have been constructed along this idea 
[1-2]. We do benefit from various dictionaries 
when we are writing a document and are 
wondering which word to use. However we could 
not create any sentence with the dictionary only if 
we are not familiar with the grammar or the 
sentence patterns. The latter one indicates the 
statistics-based proposals to select an existing 
Japanese equivalent for an input sentence from a 
pre-constructed sentence parallel translation 
database [3]. This method needs exhaustive 
parallel corpora which is difficult to be prepared. 

As described above,neither machine translation 
nor parallel translation can really satisfy the 
need of foreigners to generate correct Japanese 
documents. What they need is something that can 
teach them which sentence pattern should be 

                                                  
3 http://casio.jp/exword/ 
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used in a particular situation and how to express 
their real thinking correctly in Japanese. 

Several studies have made some attempts to 
teach foreigners some knowledge about Japanese 
grammar during the procedure of creating 
documents. For example, Imaeda et al. develop a 
system that can detect the errors in words and 
grammars [4], and Yamaguchi et al. propose a 
method where the system and the writer interact 
with each other [5]. Another approach has been 
offered to search Japanese sentence patterns in 
an input Japanese sentence [6]. These systems 
could help foreigners who have already learned 
Japanese and could create a document in 
Japanese to a certain extent, but will be 
impractical to Japanese beginners. 

In this paper, we consider the above problems, 
and develop a supporting system for learning 
Japanese sentence patterns based on the real 
needs of Chinese-speaking foreigners. 
 
3 Data flow of the system 
  We set up several goals for our system to 
support foreigners’ document generation. 

(1) to find suitable sentence patterns 
efficiently to create a Japanese sentence. 

(2) to support the input with the user’s mother 
tongue (Chinese). 

(3) to offer enough and reliable examples of the 
selected sentence pattern to enhance the 
learning effect. 

For the first goal, we adopt Ajax technology to 
realize the real-time feature and the quick 
response of our sentence pattern searching. Then 
we construct a Chinese-Japanese sentence 
pattern database according to a dictionary [7]. 
Using the database and Ajax technology, users 
could input Chinese sentence and the system will 
display all possible Japanese sentence patterns 
partway according to the user’s input. Finally, we 
realize the last goal by gathering sentences 
containing the selected patterns from the web, 
calculating their difficulty levels through a 
machine learning module, and showing them in 
order of increasing difficulty to the users. 
 
4 Modules in the system 
  In this section, we describe each module in 
the system. 
 
4.1 Input and sentence pattern searching 
  We construct a Chinese-Japanese sentence 
pattern database in advance according to a 
Chinese-Japanese grammar reference [7]. The 
reference contains most common sentence 

patterns or expressions in Chinese and their 
equivalents in Japanese. We employ Ajax to 
realize the real-time sentence pattern searching. 
Figure 1 is the data flow our system.  
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Figure 1 Data flow of the system 
 

When the user is inputting some words in 
Chinese, the system will detect whether the input 
contains a whole or just a partial sentence 
pattern by checking against the Chinese entries 
in the pre-constructed database. If there exists 
one, its Japanese equivalent will be shown 
together with the explanation of its usage. 
  During the process of sentence pattern 
searching in the database, we adopt a condition 
called double-direction inclusion principle as 
shown by the following formula.  
 ))(||)(( keyinputkeyinputkey ⊇⊆∃ 
Here, a key indicates a Chinese sentence pattern 
in the Chinese-Japanese database, and input is 
the input Chinese text. We search the database to 
examine whether the user is inputting a Chinese 
sentence pattern. The search will succeed both in 
the case the input contains a key and the case a 
key contains the current input. We try to help 
users find relevant sentence patterns as more as 
possible in this manner. 

Then the Japanese equivalents of all Chinese 
sentence patterns that have been found during 
the above search will be listed up. For example, 
for the Chinese sentence, 关于外交政策还有许多应该
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讨论的事 (We should argue more about diplomatic 
policy), we get two sentence patterns, 关于, and 
应该, meaning about and should, and find two 
Japanese equivalents for each Chinese sentence 
pattern: について or に関して for 关于, はず or べ
き for 应该 respectively. The user could check all 
the Japanese equivalents and determine the most 
proper sentence pattern from all candidates to 
create a sentence according to the particular 
situation. 
 
4.2 Web search for example sentence 
  If the user needs more examples on the usage of 
the Japanese sentence pattern, a web search is 
activated according to the user’s intention. Here 
in this section, we describe the procedure of web 
search for more usage examples. 
  We use Google API to gather usage examples 
and in consideration of the unreliability of 
general web texts, we restrict our web search 
within the range of Google News. Below we give 
the processing steps. 
 
  Step1: search the selected sentence pattern 

in Google News 
  Step2: divide the retrieved snippets into 

sentences. 
  Step3: check each sentence obtained in 

Step2 and select sentences 
containing the sentence pattern. 

 
In case a Japanese sentence pattern contains 
multiple words, like 例え…ても… (even if), we will 
not terminate the check until all parts of the 
sentence pattern are located in the example 
sentence. We pass the retrieved example 
sentences into the next procedure to sort them in 
an order of increasing difficulty. 
 
4.3 Example sentence sorting based on SVM 
  After we gather some example sentences for 
the sentence pattern from the web, we have to 
think about the sequence to show the 
sentences to the user. As mentioned above, our 
system is developed mainly for the Japanese 
beginners. That is to say, we should provide 
them with as simple as possible sentences that 
they can understand quickly and then focus on 
the usage of the sentence pattern to enhance 
the learning effect. 
  In a study on the standardization of 
Japanese sentences, Sato et al. defined four 
factors to examine whether a sentence 
satisfied a standardized difficulty level [8].  
Here in our study, we adopt a machine 

learning tool, support vector machine4 (SVM) 
to decide whether an example sentence is 
difficult or not. We employ the following 
features to create the classification model. 
 

・ length of the example sentence 
・ total difficulty level of kanji characters 
・ total difficulty level of words 
・ total difficulty level of sentence patterns 
・ number of verbs 
・ number of dependency relations 

 
The difficulty level of a kanji character, a word, 

and a sentence pattern are determined according 
to the grade they belong to in the Japanese 
Language Proficiency Test 5 . We gathered 100 
example sentences as the training data from the 
web, and classify them into 2 categories: simple 
sentences and difficult sentences with handcraft 
by three Chinese college students. We learn from 
the training data and create a classification 
model using SVM. 

 

 
Figure 2 System interface 

 
  Figure 2 is the system interface. When an icon 
is pressed to display web example sentences, the 
difficulty level of each sentence retrieved from the 
web is calculated based on the value of the 
classification result from SVM, and then the top 5 

                                                  
4 http://svmlight.joachims.org 
5 http://www.jees.or.jp/jlpt/ 
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examples containing a particular sentence 
pattern retrieved from Google News are displayed 
in the order of increasing difficulty level. In this 
way, the users, i.e., the Japanese beginners could 
usually refer to as more as possible usage 
examples from the simplest ones that could help 
them create an envisioned document. 
 
5 Experiments 

In this section, we describe the experiments for 
evaluating the effect of SVM. We divide the 
training data into 10 groups, each group with 10 
sentences respectively. Then we carry out a set of 
cross-validations with every combination of three 
groups of data as the training data and the rest 
two groups as test data. Table 1 shows the 
experimental results. 

 
Table 1 Experimental results of SVM 

 Precision(%) recall(%) F-measure(%)
1 83.3 88.2 85.7 
2 81.8 94.7 87.8 
3 80.0 83.3 81.6 
4 72.2 81.3 76.5 
5 76.2 76.2 76.2 
6 72.0 78.3 75.0 
7 83.3 100.0 90.9 
8 81.3 86.7 83.9 
9 84.2 94.1 88.9 
10 68.8 78.6 73.3 
Average 78.3 86.1 82.0 
 
In Table 1, we list the precisions, recalls, and 
F-values of each cross-validation with the label of 
1 to 10, and their average values on the bottom- 
most line. We calculate the precision, the recall, 
and the F-measure as shown in the following 
formulas. 
 

systemofresults
systemofresultscorrectprecision =  

resultscorrect
systemofresultscorrectrecall =  

2*correct results of systemF measure
results of system correct results

− =
+

 

 
  The average results are 78.3%, 86.1%, and 
82.0%, indicating the effectiveness of our method 
using SVM for calculating the difficulty levels of 
web example sentences. 
 
6 Conclusions 

We have built a system for Chinese-speaking 
foreigners to learn Japanese sentence patterns 
with the aim of generating proper sentences in 

Japanese. We adopt SVM to calculate the 
difficulty levels of web example sentences in order 
to show them to the user from the simplest ones. 
The experimental results show the effectiveness 
of our method. However, we still have some works 
to do. The scale of the training data for SVM is 
not large enough to obtain more accurate results, 
and we have not made any evaluation on the 
practicality or the operability of the system. 
These will be our future tasks for improving the 
performance of our system. 
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