
  

 

Abstract—In this paper, we propose a system that supports 

memory recall based on the topic map. Recent search engines 

specify can provide the words that are usually input along with 

keywords in a query. However, such words are not necessarily 

what the user really wants to know. Instead, we utilized Topic 

Maps, since it provides a higher level of semantic abstraction. 

We proposed a method using an input of a question given as a 

natural Japanese sentence and with outputs of the candidate 

answer words that users want to recall. We evaluated our 

system and found that its accuracy was 75%, if they were input 

as-is, and 90% if we input sentences ending in a noun abstractly 

expressing the word to be recalled. 

 
Index Terms—Dependency relationships, memory recall 

support, question answering system, topic map database. 

 

I. INTRODUCTION 

When we forget a particular word, other related words 

usually come to mind. In that situation, it is convenient to 

search for the word based on related keywords. 

Of course, we may do so by inputting the keywords into a 

search engine. However, the huge number of results mean it 

usually takes time to find. Though recent search engines have 

a function to specify words frequently searched-for as input 

keywords, such words are not necessarily related to the target 

words. In that case, the provided words will not be suitable to 

help us remember the target word. 

In this study, we utilize Topic Maps [1], [2]. This is a form 

of information technology that stores and deals with data and 

their relationships. In fact, there have been many studies on 

memory recall support systems [3], [4], which have utilized 

contexts as the key to extract matters of interest. However, 

most of their targets are schedules or web browsing histories, 

rather than words. We utilize Topic Maps, since it provides 

us with relationships, rather than contexts, between words 

and is expected to support us in finding the answer word to be 

recalled.  

Naively, a user might want to input keywords related to the 

word that he/she wants to remember. However, such a system 

will output inappropriate words, because it ignores the 

relationships between the input keywords. 

To take account of the relationship between keywords 

entered by the user, in this study, we assume that he/she 

enters a query as a natural language sentence in Japanese. We 

will propose a method to find the word based on words and 

their dependency relationships in sentences entered by the 
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user. We also discuss the implementation of our method and 

evaluate the implemented system via the applicable criteria 

that follow. 

 

II. TOPIC MAPS 

A Topic Map is composed of the following elements:  

1) A topic representing the subject. 

2) An association representing the relationship between 

topics 

3) An occurrence, the link between a topic and its attributes 

or properties. It is composed of the following two items. 

 An occurrence type that is a kind of attribute or 
property.  

 An occurrence value that is the contents in the type of 
occurrence. 

4) A type of topic representing the category to which the 

topic belongs. 

5) An association role representing the role played by a 

topic in an association. 

These elements are called as topic map information items. 

In this study, we shed light on the parts of speech of words 

and their positions in an input sentence, and identify them 

with topic map information items. 

In order to store large-scale topic maps, there are some 

topic map databases [5], [6], which provide an efficient data 

processing method to update and/or to retrieval.  

 

III. PROPOSED METHOD 

As we mentioned, we use a natural language sentence in 

Japanese as a query. In such query, the noun at the end is a 

word representing the type of target topic that should be 

returned to the user’s query. For example, if the user enters a 

query, “映画もののけ姫の監督は?” (“Who is the director 

of the movie Princess Mononoke?”). In response to this 

query, the word that should be returned is 宮崎駿 (Hayao 

Miyazaki), the director of that movie. The noun at the end of 

the query is 監督 (director), which denotes the type of target 

topic representing the answer word. As you see, the position 

of a word in a sentence and its part of speech are keys to 

identify words in the query with topic map information items.  

Unlike English and other languages, the Japanese 

language does not require a space between words in a 

sentence. Hence, we need morphological analysis to 

automatically identify the words included in the sentence, as 

well as their parts of speech.  
We also need to examine whether each of the divided 

words is an information item in the target topic map.  This is  

because some kinds of words such as postposition cannot be 

topic map information items. To guess the item to which each 

word belongs, we investigated 16 topic maps contained in 
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OKS samplers [7] in order to kind the relationships between 

the parts of speech of words and information items in several 

topic maps. 

 
TABLE I: CORRESPONDENCE BETWEEN PARTS OF SPEECH AND TOPIC MAP 

INFORMATION ITEMS 

Part of speech 

 (in Japanese language) 
Topic map information items 

Common nouns, Proper nouns 

topic, type, association role, 

occurrence type, 

occurrence value 

Numbers with a suffix occurrence value 

Verbs, Adjective verbs association 

 

 As a result, we found that some parts of speech 

corresponded to the sets of topic map information items 

(TABLE I). In the rest of this paper, we ignore words whose 

part of speech is not listed in Table I, because it is difficult to 

identify them with topic map information items 

systematically. Moreover, we call the remained words 

keywords. 

Subsequently, we query a topic map database to identify 

the topic map information item in which each of the 

keywords is stored. Obtaining this item, we then search for 

objects embodying the keyword, which we call bodies. For 

example, if the keyword is “director”, the corresponding item 

will be the type of topic. In this case, the bodies are the topics 

whose type is the director. Table II shows the correspondence 

relationship between the topic map information item storing a 

target keyword and its body. 

In order to find an answer word, we utilize the dependency 
relationships between keywords in a given sentence. A 

dependency relationship indicates that a word modifies the 

meaning of another word or limits its meaning. In addition, 

Japanese is a head-final language. Thus, except for a word at 

the end of the sentence, each word exactly modifies one word 

among the words appearing to its right. Therefore, all words 

in the sentence indirectly modify the word at the end of the 

sentence. If we find the relationships representing the 

intended dependency relationship in the topic map, it is 

highly possible that the right answer is the name of the body 

corresponding to the word at the end of sentence and 

connected to the most found relationships. 

 
TABLE II: CORRESPONDENCE OF A TOPIC MAP INFORMATION ITEM TO ITS 

BODY 

Topic map 

information item 
Body 

Topic The topic itself 

Association The association itself 

Type 
All of the topics whose type corresponds to 

that given 

Role 
All of the topics referred by the associate role 

which corresponds to that given 

Occurrence value 
All of the topics referring the occurrence 

whose value corresponds to that given 

Occurrence type 
All of the occurrence value whose type 

corresponds to that given 

 

 The following steps show our method to determine the 

candidates of the word that the user wants to recall. 

1) Leveraging a noun at the end of a query and its 

corresponding topic map information item, we search for 

its bodies, which are the candidates of an answer word.  

2) We assign a counter to each of the bodies, which counts 

the number of words with corresponding topic map 

information items.  

3) We search for the word that depends on the word in the 

last step. According to TABLE II, we again search for 

bodies corresponding to the found word. If the bodies 

are associated with those in the last step, we increment 

the counter assigned to the associated bodies in Step 1. 

4) We iterate Steps 2 and 3 until the head word of the 

sentence. 

5)  We sort and show the words of bodies in Step 1 in 

descending order of the count. 

With this method, it is essential to apply dependency 

parsing to a sentence. In general, a dependency-parsing tool 

assumes a dictionary that lists words and their parts of 

speech. Compound words, such as titles of books and 

movies, are wrongly decomposed into words, if they are not 

listed in the dictionary. This is not suitable for our method, 

since topics with such compound word names never match 

the parsed words in the sentence. Accordingly, we add all the 

words appearing in a target topic map to the dictionary in 

advance so that the parsing can be correctly performed. 

A further difficulty comes from the fact that the 

dependency parsing tools deal with synonyms as completely 

different words. If the words in a given sentence and the 

names of a topic map information item are synonyms, they 

should be identified with each other. Otherwise, users have to 

use the names in a query sentence to obtain a correct answer. 

Obviously, we cannot expect this situation. We therefore 

created a synonym topic map based on the Japanese WordNet 

[8], and merged it to a topic map used in the above steps. 

 

IV. IMPLEMENTATION 

Fig. 1 illustrates a schematic diagram of the system 

implementing the method proposed in this study. 

 
Fig. 1. Schematic diagram of the developed system 

 

A user inputs a query of the word that he wants to recall as 

a natural language sentence in Japanese. 

The system performs morpheme analysis and dependency 

parsing of the query. It divides the sentence into words and 
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excludes those unnecessary as postpositions. 

We used MeCab [9] and CaboCha [10] to perform 

Japanese morphological analysis and Japanese dependency 

analysis respectively. 

It searches for topic map information items corresponding 

to the words obtained words using the method from Steps 1 to 

5 and queries a topic map database. If there are the words 

with non-existent topic map information items, the system 

uses their synonyms retrieved from the topic map. 

  

V. EXPERIMENTS 

To evaluate our system, we made a topic map of the 

“Studio Ghibli”, Japanese animation and film studio. The 

Studio Ghibli topic map is derived from Wikipedia [11] data 

and has 1,387 topics, 2,935 associations and 79 occurrences. 

We used 20 queries to recall a word about Studio Ghibli, 

which were chosen from questions in the Japanese Q&A site, 

Yahoo! Answers. We input them in two ways: one as-is and 

another involving input of the rewritten sentences, with the 

word to be recalled abstractly expressed at the end in each 

case. TABLE III in the appendix shows the queries and 

words output by the system. 

As a result, we obtained the right answers for 15 original 

queries and 18 rewritten queries respectively. 

The reasons why the system returned wrong words are as 

follows: 

1) Certain words that do did not exist as the names of topic 

map information items in the topic map. Accordingly, 

the system could not find their bodies. 

2) The nouns at the end of certain queries were pronouns 

such as もの(things) and too generic to be assigned to 

topic map information items. Therefore, the system 

could not find candidate answers. 

The size of this experiment target data is much smaller 

than the typical size dealt in ordinary information retrieval 

area. However, in our method, we search only a portion of the 

database which is in the neighborhood of answer candidates 

rather than all data in the database. Therefore, the searching 

time of our method should be much shorter than the order of 

the amount of data. 

 

VI. CONCLUSION 

In this study, we developed and evaluated a system that 

supports memory recall based on the topic map.  

We proposed an input method using queries of natural 

Japanese sentences. By applying dependency parsing to the 

same, the system obtains keywords and their relationships, 

and searches for candidate answer words that the user wants 

to recall.  

We conducted an experiment to evaluate the accuracy of 

answers that our system provides to us. The target topic map 

concerned “Studio Ghibli”, the Japanese animation and film 

studio. We used 20 queries to recall a word about Studio 

Ghibli, chosen from questions in the Japanese Q&A site, 

Yahoo! Answers [11]. The results of the experiment of the 

system reveal accuracy of 75%, if they were input as-is, and 

was 90% if sentences were input ending in a noun abstractly 

expressing the word to be recalled. There were two reasons 

why we could not obtain correct answers: the lack of topic 

map information items with names matching the word in a 

query and nouns at the end of queries that were pronouns, too 

generic to be assigned to topic map information items.  

In future, we will improve our method by enriching the 

topic map and supporting nouns at various levels of 

abstraction, such as pronouns and hypernyms. 

APPENDIX 

Table III shows the queries used in our experiments. In this 

table, The “Query” column shows the input queries. There 

are two rows for each query, whose upper rows show an 

original question and whose lower rows show its rewritten 

question.  

The “Output words” column shows the words (up to five 

words) returned by the system after we input a question. The 

mark (o) at the head of the word indicates that it is a right 

answer.  

The “#” column shows the number of words in the query 

sentence which has corresponding topic map information 

items. If it has zero or N/A, it shows that the system did not 

return a right answer. 

 
TABLE III: THE INPUT QUERIES AND THE OUTPUT WORDS BY THE SYSTEM 

No. Query 
Output 

words 
# 

1 

となりのトトロのさつきちゃん

が住んでいる村の名前って 

何でしたっけ？ 

(What is the name of the village in 

which Satsuki, appearing in the 

movie My Neighbor Totoro, lives?) 

o 松郷 

(Matsugo) 
3 

となりのトトロのさつきちゃん

が住んでいる村 

(The village in which Satsuki, 

appearing  

in the movie My Neighbor Totoro, 

lived?) 

o 松郷 

(Matsugo) 
3 

2 

トトロでさつきとメイが住んで

いた家に黒くてボールみたいに

丸くて、あっちこっちから沢山出

てきた物はなんていう名前でし

たか？ 

(What is the name of things 

like black balls that came from here  

and there in the house in which 

Satsuki and May lived?) 

o まっくろ

くろすけ 

(Wandering 

soot) 

1 

トトロでさつきとメイが 

住んでいた家に黒くてボールみ

たいに丸くて、あっちこっちから 

沢山出てきた物 

(Things like black balls that came 

from here and there in the house in 

which Satsuki and May lived?) 

o まっくろ

くろすけ 

(Wandering 

soot) 

1 

3 

魔女の宅急便に出てくるキキと 

友達になった絵描きさんは 

名前なんでしたっけ？ 

(What is the name of the painter, 

 a friend of Kiki in the movie 

Kiki's Delivery Service?) 

o ウルスラ 

(Ursula) 
3 

3 

魔女の宅急便に出てくるキキと 

友達になった絵描き 

(The painter, a friend of Kiki in  

the movie Kiki's Delivery Service?) 

o ウルスラ 

(Ursula) 
3 

4 魔女の宅急便で登場する、 
o ウルスラ 

(Ursula) 
5 
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No. Query 
Output 

words 
# 

キキの友達で森の小屋に住んで

いる女の子の名前って何でし

た？？ 

(What is the name of the girl  

who is Kiki’s friend and lives in 

 the hut appearing in the movie 

Kiki's Delivery Service? ) 

天使の少女 

(The girl of 

angel) 

0 

吉岡ハル 

(Haru 

Yoshioka) 

0 

4 

魔女の宅急便で登場する、 

キキの友達で森の小屋に 

住んでいる女の子 

(The girl who is Kiki’s friend and 

lives in the hut appearing in  

the movie Kiki's Delivery Service? ) 

o ウルスラ 

(Ursula) 
5 

天使の少女 

(The girl of 

angel) 

0 

吉岡ハル 

(Haru 

Yoshioka) 

0 

5 

魔女の宅急便のメガネの少年の 

名前ってなんでしたっけ？ 

(What is the name of the boy who 

wears glasses, appearing in  

the movie Kiki's Delivery Service?) 

o トンボ 

(Tombo) 
2 

魔女の宅急便のメガネの少年 

(The boy wearing glasses, 

 appearing in the movie 

 Kiki's Delivery Service?) 

o トンボ 

(Tombo) 
2 

6 

魔女の宅急便に出てくるかわい

い黒猫の名前って何でしたっ

け？ 

(What is the name of the cute black 

cat in the movie 

 Kiki's Delivery Service?) 

o ジジ 

(Jiji) 
2 

魔女の宅急便に出てくるかわい

い黒猫 

(The cute black cat in the movie 

 Kiki's Delivery Service?) 

o ジジ 

(Jiji) 
2 

7 

魔女の宅急便のジジの 

ガールフレンドのペルシャ猫 

って、何て名前でしたっけ? 

(What is the name of the Persian cat 

which is Jiji’s girlfriend in the movie 

Kiki's Delivery Service?) 

o リリー 

(Lily) 
1 

魔女の宅急便のジジの 

ガールフレンドのペルシャ猫 

(The Persian cat which is 

 Jiji’s girlfriend in the movie 

 Kiki's Delivery Service?) 

o リリー 

(Lily) 
1 

8 

ラピュタに出てくるロボット 

みたいな奴って何と言う 

名前でしたっけ？ 

(What is the name of the fellow 

 like a robot in the movie 

 Laputa: Castle in the Sky?) 

o ロボット

兵 

(Robot 

Soldier) 

2 

ラピュタに出てくるロボット 

みたいな奴 

(The robot appearing in the movie 

Laputa: Castle in the Sky?) 

o ロボット

兵 

(Robot 

Soldier) 

2 

9 

ラピュタに出てきた盗賊一家っ

て何て名前だっけ？ 

(What is the name of  

the sky pirates family in the movie 

Laputa: Castle in the Sky?) 

o ドーラ一

家 

(Dola's 

pirates) 

2 

9 

ラピュタに出てきた盗賊一家 

(The sky pirates family in the movie 

Laputa: Castle in the Sky?) 

o ドーラ一

家 

(Dola's 

pirates) 

2 

No. Query 
Output 

words 
# 

10 

ムスカの本名ってなんでしたっ

け？ 

(What is Muska’s real name?) 

o ロムス

カ・パロ・

ウル・ 

ラピュタ 

(Romuska 

Palo Ul 

Laputa) 

1 

10 
ムスカの本名 

(Muska’s real name?) 

o ロムス

カ・パロ・

ウル・ 

ラピュタ 

(Romuska 

Palo Ul 

Laputa) 

1 

11 

「耳をすませば」の、主役の男の

子の名前が出てきません・・。 

(I cannot recall the name of the boy 

who is the main character in the 

movie Whisper of the Heart?) 

o 天沢聖司 

(Seiji 

Amasawa) 

1 

杉村 

(Sugimura) 
1 

「耳をすませば」の、 

主役の男の子 

(The boy who is the main character 

in the movie Whisper of the Heart?) 

o 天沢聖司 

(Seiji 

Amasawa) 

1 

杉村 

(Sugimura) 
1 

12 

｢耳をすませば」という 

映画の中であの猫の人形の名前

は 

何でしたっけ？ 

(What is the name of the cat doll in 

the movie Whisper of the Heart?) 

o バロン 

(The Baron) 
0 

「耳をすませば」という映画の中

であの「猫の人形」 

(The cat doll in the movie Whisper of 

the Heart?) 

o バロン 

(The Baron) 
0 

13 

もののけ姫の歌手の方の名前を 

教えて下さい。（確か男の人） 

(Please tell me the singer singing 

 a theme song of  

the Princess Mononoke.  

That person is probably a man.) 

千尋 

(Chihiro) 
0 

ムスカ 

(Muska) 
0 

天沢聖司 

(Seiji 

Amasawa) 

0 

杉村 

(Sugimura) 
0 

ダッフィー 

(Duffy) 
0 

・・・  

もののけ姫の歌手 

(The singer who sings a theme song 

of the Princess Mononoke?) 

o 米良美一 

(Yoshikazu 

Mera) 

1 

14 

もののけ姫に最初に出てくる 

祟り神になった猪の名前は？ 

(What is the name of the boar which 

changes to a daemon at the opening 

of the Princess Mononoke?) 

o ナゴの守 

(God of 

Nago) 

2 

もののけ姫に最初に出てくる 

祟り神になった猪 

(The boar which changes to a 

daemon at the opening of the 

Princess Mononoke?) 

o ナゴの守 

(God of 

Nago) 

2 
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No. Query 
Output 

words 
# 

15 

もののけ姫に出てくる小さい 

からころしたやつの名前が 

思い出せません。 

(I cannot recall the name of 

 the small clanging thing 

 in the Princess Mononoke?) 

N/A N/A 

もののけ姫に出てくる小さい 

からころしたやつ 

(The small clanging thing 

 in the Princess Mononoke?) 

N/A N/A 

16 

もののけ姫の、たたら場を 

仕切っていた、女性の名前 

なんでしたっけ? 

(What is the name of the woman who 

is a head of Iron Town 

 in the Princess Mononoke?) 

o エボシ御

前 

(Lady 

Eboshi) 

0 

ウルスラ 

(Ursula) 
0 

もののけ姫の、 

たたら場を仕切っていた、女性 

(The woman who is a head of Iron 

Town in the Princess Mononoke?) 

o エボシ御

前 

(Lady 

Eboshi) 

2 

ウルスラ 

(Ursula) 
0 

17 

もののけ姫でアシタカが 

乗っていた動物の名前は、 

何でしたっけ？ 

(What is the name of the animal on 

which Ashikata rode  

 in the Princess Mononoke?) 

o ヤックル 

(Yakul) 
3 

もののけ姫でアシタカが 

乗っていた動物 

(The animal on which Ashitaka rode  

 in the Princess Mononoke?) 

o ヤックル 

(Yakul) 
3 

18 

ハウルの動く城、にてハウルの 

弟子の名前、なんでしたっけ？ 

(What name is Howl's young 

apprentice in Howl's Moving 

Castle?) 

o マルクル 

(Markl) 
1 

パズー 

(Pazu) 
0 

ハウルの動く城、にて 

ハウルの弟子 

(Howl's young apprentice  

in the Howl's Moving Castle?) 

o マルクル 

(Markl) 
2 

パズー 

(Pazu) 
0 

19 

ハウルの動く城に出てくる 

犬って・・・・ 

なんと言う名前でしたっけ？！ 

(What is the name of the dog  

in Howl's Moving Castle?) 

o ヒン 

(Heen) 
2 

ハウルの動く城に出てくる犬 

(The dog in the Howl's Moving 

Castle?) 

o ヒン 

(Heen) 
2 

20 

「ハウルの動く城」のカルシファ

ー役の人は何方でしたっけ？？ 

確か電車男にも出ていた方の 

記憶が有るのですが、 

名前が思い出せません。 

(Who is the man cast as a voice actor 

of Calcifer 

 in Howl's Moving Castle? 

 I remember that he appeared in  

 another movie, Train Man, 

 but I cannot recall his name.) 

N/A N/A 

No. Query 
Output 

words 
# 

「ハウルの動く城」のカルシファ

ー役の人 

(The man cast as a voice actor of 

Calcifer 

 in Howl's Moving Castle?) 

o 我修院 

達也 

(Tatsuya 

Gashuin) 

1 
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