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Abstract—The Coronavirus Disease (COVID-19) is spreading
around the world. There is a possibility that lifestyles will
continue to change in the future, and it is essential to take
COVID-19 into account in our daily lives as well as in business.
However, COVID-19 is causing unprecedented changes in our
lives, with no known cure and no established measures to prevent
infection. Therefore, it is necessary to consider these response
measures based on various information about COVID-19. In this
paper, we propose a method for collecting Japanese co-occurrence
words with the goal of construct a Linked Open Data (LOD) for
COVID-19.

Index Terms—Co-occurrence Words Collection, COVID-19,
Linked Open Data.

I. INTRODUCTION

In current year, Coronavirus Disease (COVID-19) is spread-
ing around the world (pandemic). In Japan, the Japanese
government has declared a state of emergency and restrictions
on going out of the house have been imposed, and people are
being asked to refrain from sightseeing, eating out, watching
sports games, listening to music at concert halls, etc., which
could have an impact on the economy. In addition, major
changes in lifestyles are occurring, such as those represented
by online work and classes. There is a possibility that lifestyles
will continue to change in the future, and it is essential to take
COVID-19 into account in our daily lives as well as in busi-
ness. However, COVID-19 is causing unprecedented changes
in our lives, with no known cure, not enough information and
no established measures to prevent infection. Therefore, it is
necessary to collect various information about COVID-19.

In this paper, we propose a method for collecting co-
occurrence words with the goal of construct a Linked Open
Data (LOD) [1]–[5] for COVID-19.

II. PROPOSED SYSTEM

In this section, we describe the proposed system. In Fig. 1,
we show the structure of proposed system. In order to collect
the data on COVID-19 in Japan, we proposal a crawling, scrap-
ing and indexer systems for collecting the COVID-19 related
websites. For the crawling and scraping, we set an upper limit
on the number of data collection. First, the crawler chooses a
website as a starting point, and reads the HTML and scrapes
URL of the website. The extracted strings convert to words
using MeCab [6] which a Japanese morphological analysis
system. Then, the indexer categorizes the URL, strings and
words. The proposed system collects data by repeating these
processes.

The proposed system assigns each URL and words the
distinguish number for constructing LOD of COVID-19, and
the indexer recognizes these numbers. For structure of storing
data, we consider Resource Description Framework (RDF) in
LOD. The URL and words in the same websites is stored with
the same data structure. So, each URL and words linked to
each other data makes that searching linked data efficiently.
When the indexer stores new data it checks the same stored
data for existence already. For example of RDF in LOD, we
show the following:

@prefix bp: <https://corona.go.jp/> .
@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .
@prefix xsd: <http://www.w3.org/2001/XMLSchema> .
@prefix geo: <http://www.w3.org/> .
<1> rdfs:label “XXXXXX”@ja ;
bp:title “COVID-19 Information and Resouces” ;
bp:url “http://XXXXX.ac.jp” ;
bp:words “Coronavirus Disease (COVID-19)” ;
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Fig. 1. The structure of proposed system.

TABLE I
EXPERIMENTAL PARAMETERS

Parameters value
Depth of search 3

Waiting time[second] 10
Minimum length of string 1

Maximum length of strings 10000

III. CASE STUDY

In this section, we present a case study of the proposed
system. For experiment, the proposed system crawl and scrape
websites. The total number of websites that were crawled
and scraped is 654. Through scraping, we can collect the
Japanese strings of 473747 [lines] and the number of words
are 542999 [words]. We show the experimental results and the
visualization results of proposed system in Fig. 2 and Fig. 3.

Fig. 2 shows experimental results for the number of ap-
pearance vs. words. We show that the 10 most frequently
occurring words in the collected data in Fig. 2. The most
common Japanese word in collected data means “infection”.

The co-occurrence network in Fig. 3 is that larger circles
indicate a higher frequency of words and smaller circles
indicate a lower frequency of words. For analysis of the co-
occurrence network, we remove noise words in the set of
co-occurrence word. The minimum number of co-occurrence
words is set to 250 [times] and if the co-occurrence words that
appeared more than 250 [times] is analysis. For experimental
results, the number of co-occurrence words is 181 and the
number of extracted words was 150.

IV. CONCLUSION

In this paper, we proposed a Japanese co-occurrence words
collection method with the goal of construction of LOD for
COVID-19. For experimental results, the proposed method can
collect the Japanese co-occurrence words. In the future, we
will collect the more data to improve the reliability of co-
occurrence words, and construct the vocabulary foundation for
COVID-19.
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Fig. 2. Experimental results.

Fig. 3. Visualiuzation results of co-occurence network.
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