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Abstract—\We propose the system that offers only the article number which the same noun exists. If the number exceeds
that is the relation to topics to the user in this research. When the threshold value, the system deletes the old article.
e et ek s . Tl i o experiment for th opi of ‘aegs desiroyer cosion”on
for the user to read only the article related to topi(,:s. Moreover, Yahoo! JAPAN News by using prOPOS‘?d system. The artlc_les
there is the article that is similar to each other content or article. NOt related to topics of 15% had existed before executing
Therefore, user must read the article that is similar to other our system. The articles not related to topics of 4% existed
article. We propose the algorithm to find similar articles. For the  after using our system. The articles with the similar content
proposed system, we use the feature of reported articles. There 1 gther article of 37% had existed before using our system.
grtirlweso.utlme of the entire article at the beginning of reported The articles with the similar content to other article of 5%

existed after using our system. However, all processing did not

succeed. We think that it is a problem to judge the relation only
from one noun. Moreover, we think that there is a problem in

The web news sites become popular, but they are rtbe algorithm that always deletes old articles. We think that
understood easily. On the other hand, the newspaper andithis important to improve the problem for improvement of
television are comprehensible. We think that it is a cause thasult.
the web news is not arranged. The portal site (such as Yahoo I

JAPAN News, etc) is news collection site. If news is a little

related to other news, it becomes related news and is made & Merphological analysis is to divide the input sentence into

link to related news. Moreover, the portal site publishes tf{€ morpheme which is a minimum unit with the meaning in

article on a lot of newspapers and news agencies. Therefdfaguistics, to decide the part of speech of each morpheme,
there are a lot of related contents, but it is difficult to rea@nd t© allocate the prototype to the morpheme to which the
articles that user actually wants to read. transformation of the word of use. [4], [7]

We propose the system that offers only the article that isA morphological analysis is important for Japanese docu-

the relation to topics to the user in this research. When tents, because Japanese sentence is not divide words by blank.

user wants to read the article that is the relation to topiclg', English, a morph_ologlcal anal_yS|s Is used to analyze eno_l of
the user must click the link to the article. Therefore, it i& word transformation (tense, single or plural), suffix, prefix,

difficult for the user to read only the article related to topicseft?:' inst it ivzed that th hological vsi
Moreover, there is the article that is similar to each other or instance, 1t 1S analyzed that the morphological analysis

content or article. Therefore, user must read the article tHﬁtdtone by the s“clantentcte hH%ppyoukeu wo ?korl;a';a" i (‘tl'héls
is similar to other article. We propose the algorithm to fingren ence means I want to hold a symposium’). (Refer to table

I. INTRODUCTION

. MORPHEMEANALYSIS

similar articles. For the proposed system, we use the feature

of reported articles. There is an outline of the entire article TABLE |

at the beginning of reported articles. We explain the flow of EXAMPLES OF MORPHOLOGICALANALYSIS
the system. First, the system extracts top part of the articles

on topics list. Next, the system analyzes the articles to extract E;ppyou E;ppyou: Nl\g?]unn
m_orph_eme by using MeCab. Next, the system finds the nouns wo Wor particle

with high occurrence rate. Then, the system deletes the article okonai Okonau:  verb-independent
without high occurence rate nouns. Next, the system executes tai Tai: auxiliary verb

processing that deletes the article that the similar content to symbol-period

other article by using the data of the article of the publishing

date. We think that it is rare that same topics exist in two The word divided by the morphological analysis is called an
days or more. Therefore, the system compares the noun thi@ment-term. It comes to be able to do the frequency analysis
exists in a new article and the noun that exists in the articéd filtering to a specific part of speech by dividing into the
on the day before of the publishing day, the system counts thlement-term.
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This chapter describes a proposed algorithm for low relate
articles and similar articles are deleted from the list of the
news of topics. e

This system extracts only a high relativity article from the| ===
article list including high/low relativity articles about topics |£
that the user wants to learn. Moreover, the article on a similg
contents are searched out, and deleted. In this paper, we dec| -
a high relativity article which includes main content as relatec
to topics. Moreover, we think that same information of the|->
article with the high similarity is contained in other articles.

For the necessity for confirming the content clicking the
link to the article to know the relativity of the article to exist, |-==
and to read only a high relativity article, it can be said that it -5
is inconvenient under the present situation. Moreover, becauy  we= -
a lot of similar articles exist, too the possibility of reading| == o 0o iyt
the article on almost the same content is high. It is though 4 s e,
that the site where a lot of volume of information with high B
possibility that the problem becomes a relief exists is the ;
best for the verification of this system. Yahoo! JAPAN news £ poxsin e
has a lot of topics, and its source are from many newspaps B - i o e
sites. (See Fig. 1) So, in this paper, we discuss “Yahoqg :
JAPAN news” site for experiment. It paid attention to the
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tendency that the entire summary was written in the part &> RS MO (R - 2
the beginning about the news article when the proposed system
was designed. Because the point of the entire article has been Fig. 1. Topics list of Yahoo! JAPAN News

brought together in the sentence at the beginning, the outline

beginning of article for analysis. So, the required processin
time can be expected to be shortened to the morphologic:
analysis greatly by assuming the object of the analysis to b
one sentence at the beginning. The system is mounted by t/
Java application.

A. Algorithm 1

We describe the proposed algorithm of extracting higt
relativity article from the article group of topics of Yahoo!
JAPAN news, and deleting URL of a similar article.

Fig. 2 shows a screenshot of the proposed system.

The flow of the algorithm 1 is shown below.

1) input top-page URL of topics

2) get the beginning sentence and the delivery date

3) process morphological analysis

4) extrace keywords Fig. 2. Screenshot of proposed system

5) extract high relativity articles

6) delete similar articles

7) outout results Because the noun decreases when one sentence of the start is

The user acquires URL of topics that the user wants to leaghort, the following punctuation is acquired in addition, and it
from the top page of topics of news and the program outpuastputs it to the text file for 20 characters or less. Moreover,
URLSs to the text file. At this time, we think the article only indelivery time of the article is acquired, and it outputs it to the
the image thought that the content is low relativity, then thégxt file with URL of the article.

URL is excluded. Moreover, the link is not acquired when Using MeCab that is the morphological analysis tool, the
there is a page such as other newspapers because it tangetphological analysis of the sentence is done at the begin-
only Yahoo! JAPAN news in this paper. ning, and the result of the acquired each article is output to

It accesses acquired URL, and the sentence to the punaine text file.
ation of the start of the text and the delivery date is acquired.The part of speech that doesn’t show the feature of the
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article easily is excluded from the text file that does thelg s oo s
morphological analysis and is output, and only a part of noul

is extracted. The extracted part of speech is output to the te ;?*—%%;ﬁ%;%%ﬁgg&%ﬁé(a@l;aELf/'v—fwm@isx%éfutméw;c%&b

f| | e { BE T, iF RS BB, )IB, i8TF 6% 88, Je—F+UAL 2 8 88 ¥R )

The extracted part of speech is sorted to the lexical orde _
and a lot of consecutive nouns are found. It thinks this noun t ©™=# RECHURAIRIT298. MR AZ STRRRNRS 21 ACB IR,
be a noun that characterizes the relativity of topics, and on| =™ Fan w wr i msm
the article with this noun is output to the text file. However, Z2cai i anpovinss a8 e idms. oo coezopue,
when the same in one article two nouns or more exist, i-<#HE(E007F) EXDOIBFEHEICENHER

{ e, ), 185, CRIATE, R, B, B4, 8% B, 185, BE, ffze, KUA, Wi, #58, 18, 208, 800, 1285 )

counts with one. Moreover, the article not extracted is outpu
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o} fes e
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We think that it is rare that same topics exist in two daysiita i o JRSBIREFOIRSCATIRACT FEHH(IHRESHD TRFeORE21 /A0

or more. It is based on the newest article in the extracte (BRI 5 00)0, 05, B B, 2 B 5 B 20+, 6 1518 2, OWAR, Bk R B 1, B2

relativity and high article. Nouns that are to the article on_

(TP AREEER 9176 ASIER B B RAIRED <2008F02 H 208>
the day before are compared. If the noun more than th sscgic siic EEsma-o8 weok - ST MR 277 DR E R R
T SR 15BBETo1 1B ASDIREN BN ERELL,

evaluation value of nouns that exist in the article that DECAM s cums: me. s, mo mm, . 25000 17 55, 158,555, %5, HEL 51
a standard exists in the article on the object of comparisor —
it is judged that two articles are similar and deletes an ol ==#
article. Next, a new similar article is secondarily operated**"

and repeated this operation. We show its example. In Tablugeosmazsseanmaomy oxsppan,

EECTUT
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Il, the alphabet presents one article. If D and E, G and H™ O

J and K, L and M are judged as same contents. In Table

Il, “similer to” means“judged as same contents”. Using our Fig. 3. Output of proposed system

proposed algorithm, the comparison is done in order of (A,B)

— (A,C) - (AD) — (AJE) — (AJF) — (B,D) — (B,E) —

(B,G) — (H,I) — (L,M). When (A,C), (A,D), (AF), (D,E), is no noun that characterizes the article to the sentence at the
and (D,G) are compared, the article on C, D, F, E, and G lieginning, even if the relativity of the content was high, it
deleted. Therefore, A, B, D, H, I, J, K, L, and M are extractedvas occasionally deleted. Moreover, when a similar article is
The extracted article is output to the text file. Moreover, thextracted based on the number of nouns, if a base article has
deleted article is output to another text file. only little words, the possibility to judged “similar” become
high. The possibility to be judged the resemblance when a
similar article is extracted oppositely based on the article that
the number of nouns is a lot of lowers. The algorithm that
improves these two points is assumed to be algorithm 2, and

TABLE I
DATE AND ARTICLES

e | acles | similer to the improvement is described in this section.

12, Feb.| B - For the situation that there is an article that putting the entire

11, Feb.| C A article together is not written at the beginning, the sentences
ﬂ: Ezg: E D are not extracted when it is fewer than the constancy number
11, Feb.| F A at the beginning, with the number of strokes to the punctuation

10, Feb.| G D of the sentence, and sentences to the following punctuation are
g: Egg: :" ° extracted in improved algorithm 2. It sets it to 25 characters

6, Feb. | J A as a result of experimenting on the number of strokes that
31, Jan. | K A becomes a standard. Details of the experiment are described
ig: o o in section IV-B.

In algorithm 1, when the algorithm judges whether the
article is similar, the algorithm was not considered the number
As an output result, the extracted URLs are written to thsf extracted words of the beginning sentences. However, we
html file with the title of the article, newspaper site namese of the expression agreement technique in algorithm 2
in delivery origin, delivery date, extracted nouns and opening consider the number of extracted words. The following
sentences. Moreover, URL of low relativity articles and similagquation is used for the expression agreement technique. [9]
articles are output to the text file respectively. (See Fig. 3) In the equation, x is a number of words of sentences X that
_ become standards, y is a number of words of sentences Y
B. Algorithm 2 that become the object of comparisons, and m is a number of
Algorithm 1 was mounted, and it experimented. As a resulyords that appears in both X and Y. It experimented to set the
the article that the entire summary was not written in thevaluation value as well as algorithm 1. As a result, if Score(X,
top sentence was more than the expectation. Because thérés larger than 60%, it is judged that two articles are similar
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, and deletes an old article. Details of the experiment atlee beginning, there was no noun that the article that the

described in section IV-B. entire summary was not written in the sentence characterizes
the article more than the expectation to the sentence at the

+ beginning, it was occasionally deleted. (Former sentences are

5 Y % 100 (1) English translations of the word to which the word in the table
is extracted for Japanese. ) (See Table V)

83
I3

Score(X,Y) =

IV. EXPERIMENTAL RESULTS

TABLE Il

This section describes the experimental methodology and OCCURRENCE RATE OF NOUNS

the results.
A. Experiment 1 nouns times
. ) . . . medication scandal | 44
In this section, the evaluation value setting of algorithm 1 lawsuit 37
and the experiment by algorithm 1 are described. hepatitis C 29
. . . hepatitis 25
1) Evaluation threshold setting of algorithm Irhe eval- libelant 22
uation threshold used when a similar article is retrieved is government 20
decided. 10 groups (20 articles) to which the content was (ijlzt'emrighct ig
similar were searched out from genres of the education, sett?ep 15
sports, and the science, etc in Yahoo! JAPAN news. And, the medicine manufacturg 14
morphological analysis of those articles was done, and nouns
were compared. The ratio with the noun to which an old article
was very common was examined among nouns of the article TABLE IV
INn new one. RESULTS OF EXTRACTED AND DELETED ARTICLES
Fig. 4 shows this result. The alphabet shows the group of
each article. The mean value of the agreement rate became extracted| deleted
69.5%. It can be judged that 90 % is similar with the noun high related articles 44 8
0 ; ; ; ; low related articles | O 7
of 50% or more from this result. Therefore, in algorithm 1, if

an old article having more than 50% same words which are
noun of new article, it is judged that two articles are similar. 4) Delete similar articles and extract articlesthe article
that was judged that there was no similarity as a result of
gggozcordance rate) " processing it for 44 articles that were judged that relativity
- was high, and extracted, and extracted became 22. (See Table
80% V) When a similar article is extracted based on the article that
;j: o the number of nouns is little, the possibility to be deleted is
g - high. The fault that the possibility to be deleted lowered when
a similar article was extracted oppositely based on the article
that the number of nouns is a lot of was seen.

40%
30%
20%
10%

0%

TABLE V
RESULTS OF DELETED AND EXTRACTED ARTICLES

(group)

extracted | deleted
) similar articles 22 5
Fig. 4. concordance rate non similar articles| 0 17

2) URL extraction: It experimented in the experiment for
topics of the damage of crops by chemicals hepatitis C lawsuit .
now in Yahoo! JAPAN news. 64 articles existed in topics of thB: EXperiment 2
damage of crops by chemicals hepatitis C prosecution wherin this section, we described, the experiment on the number
experimenting. 59 pieces in 64 pieces have been extractddstrokes setting of the top sentence about algorithm 2,
because it was judged that five pieces were image links. the experiment on the evaluation threshold setting, and the
3) Delete low relativity articles and extract high reratibitycomparative experiments by algorithm 1 and algorithm 2.
articles: The appearance frequency has extracted 10 nouns irl) The experiment on the number of strokes setting of the
a lot of order from 59 articles which extracted. Table Il showsp sentence about algorithm 20 articles that putting the
the result. The article with "Damage of crops by chemical®ntire article together was not written from genres of the
extracted a lot in the first sentence is judged to be an arti@ducation, sports, and the science, etc. to the punctuation of a
that relativity is high in the experiment and we extracts istart the article opening in sentences were searched out from
Even if the relativity of the content was high because among Yahoo! JAPAN news. And, the number of characters
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of sentences to the punctuation of an opening start of thosetl) Delete low relativity articles and extract high reratibity
articles was shown in the graph. (See Fig. 5) The alphalzaticles: A lot of nouns extracted as well as experiment
shows each article. It can be judged that putting the entiteto which URL was extracted became "Damage of crops
article together is not written from this data as for 80 percehy chemicals”. In algorithm 1, extracted articles were 25
at less than 25 characters. Therefore, the sentences arepmmtes in 45 pieces. (See Table VI) In algorithm 2, extracted
extracted when the number of strokes to the punctuation of theticles were 22 pieces in 45 pieces. (See Table VII) In ths
sentence is at the beginning fewer than that of 25 charactgraper, a correct detection rate is defined the ratio of the
and sentences to the following punctuation are extractedtotal of number of extracted high relativity article URLs and

algorithm 2. deleted low relativity article URLs among the numbers of URL
extracted at the start. As a result, a correct detection rate of
(concordance rate) algorithm2 became 67%, which is better than algorithm1’s (64
. " %). Therefore, algorithm 2 can be judged that detection with

high accuracy is more possible than algorithm 1 in a relativity
judgement. (See Table VIII)

80% -
70%
60%
50%
40% -
30%

20% -

TABLE VI
RESULTS OF EXTRACTED AND DELETED ARTICLEJALGORITH1)

10% - extracted | deleted
0% high related articles| 21 12
[ J low related articles | 4 8
(group)
Fig. 5. words of first sentence TABLE VII

RESULTS OF EXTRACTED AND DELETED ARTICLEJALGORITH2)

2) The experiment on the evaluation threshold setting:

It experimented the evaluation threshold setting as well as e — %"amed Clig'etec‘
- . . . igh related articles

algorithm 1. (See F|g._6) The article on t_he (_)bj_ect used the low Telated articles 2 10

same one. It can be judged that 90 % is similar from the

graph when the agreement rate of the noun is 60% or more.

Therefore, it is judged that the article on X and Y is similar TABLE VIl

: : : 0
in algorithm 2 when Score(X, Y) is 60% or more. COMPARISON OFALGORITHM1 AND ALGORITH2

1(30‘2/?90”3”08 rate) ] correct extracted miss extracted
90% | high related articles, 64 % 36 %
low related articles | 67 % 33 %

80%
70%
60% -
50% -
40% ——
30% -
20%

10%

0% -

5) Delete similar articles and extract articlesThe ex-
tracted article became 20 in 25 pieces in algorithm 1. The
article deleted by an article not similar did not exist. (See
Table IX) The extracted article became 17 in 22 pieces in
algorithm 2. The article that had been extracted in an article
deleted by an article not similar and a similar article did not
exist. (See Table X) As a result, it became 100% in algorithm
. _ 2 while the ratio of the total of the number of articles that

Fig. 6. occurrence rate of nouns using Score(X,Y) were able to be deleted by a number of articles that were able
to be extracted in an article not similar and similar article had

3) URL extraction:It experimented on topics of the damag@éecome 96% in algorithm 1 among the numbers of articles that
of crops by chemicals hepatitis C prosecution in the expefiecame positive detection that were judged that relativity was
ment for the article on the clocking as well as experimeimligh and extracted. Therefore, algorithm 2 can be judged that
1 simultaneously now. Time had passed since time whenditection with high accuracy is more possible than algorithm
experimented 1, and the content of topics had been updatedn the similar article judgment. (See Table XI)

It experimented on algorithm 1 again to compare the outcome .

of an experiments of algorithm 1 and algorithm 2. 45 URIC- Experiment 3

has been both extracted as for algorithm 1 and algorithm 2 asThe experiment by algorithm 2 with a high positive detec-
a result of the URL extraction. tion rate is described in both similar to a relativity judgment

(group)
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TABLE IX TABLE XIlI

RESULTS OF DELETED AND EXTRACTED ARTICLEALGORITH1) RESULTS OF DELETED AND EXTRACTED ARTICLES'AEGIS DESTROYER
COLLISION”
extracted | deleted
similar articles 19 0 . _ extracted | deleted
non similar articles| 1 5 similar articles 103 36
non similar articles| 11 71
TABLE X

RESULTS OF DELETED AND EXTRACTED ARTICLEJALGORITH2)
which relativity was able to be extracted high low became 79%

— _ extracted| deleted among the numbers of URL extracted to the start. Moreover,
similar articles 17 0 the ratio of the total of the number of articles that were able to
non similar articles| 0 5

be deleted by a similar article became 79% with the number
of articles that were able to be extracted in an article not
similar among the numbers of articles that were judged that
in experiment 2 compared with algorithm 1 recently. In topic®lativity was high and extracted. (See Table XIV) Moreover,
of the damage of crops by chemicals hepatitis C prosecutithe execution time from the input of URL to the output of the
targeted by experiment 1 and experiment 2, the number rekult was 55 seconds of two minutes. (We used a notePC with
articles was comparatively little. It experiments for the Aegikitel Core2 Duo CPU(1.2GHz, 1GB RAM, Windows XP.)
destroyer collision that is the thing news when there are a lot
of numbers of articles because it measures the utility of the
system in the experiment now. Moreover, the execution time
of this system is measured while experimenting. :
. . . . correct extracted miss extracted
1) URL extraction: It experimented by using algorithm 2 high related articles 79 % 5105
for the article on topics of the Aegis destroyer collision in the low related articles | 79 % 21%
experiment now. As a result of the URL extraction, 336 URL
has been extracted. However, 20 articles have been deleted
from making the system work to doing this verification. The
article that has been deleted is disregarded in the experiment.
Therefore, it experimented assuming that 316 URL was ex-It is thought that the extraction result in which accuracy is
tracted. high can be generated by considering the shake of the synonym
2) Delete low relativity articles and extract high reratibityand the mark of the morpheme not considered in the algorithm
articles: A lot of extracted nouns became "Collision”. Articlesof this system, and the appearance order. In assumption as
that were judged that relativity was high, and extracted wetlee logic considered that relativity is high if the noun that
221 pieces in 316 pieces. (See Table XlI) becomes a standard is expanded because only it doesn’t exist
3) Delete similar articles and extract articlesthe article at the beginning in the sentence, and the logic in a relativity
that was judged that there was no similarity as a result pfdgment that one noun extracted of the deletion, and there
processing it for 221 articles that were judged that relativiig one, is the false detection that deletes a relativity and high
was high, and extracted, and extracted became 114. (See Tabliele?It is thought that it is possible to eliminate it. Moreover,
X11) it compares after the noun of frequent occurrence is excluded
4) Result: The ratio of the total of the number of articles tovhen similar judged, and there is a possibility to understand
be able to delete the number and the relativity of the article toe noun that the content of the article on the object or more
characterizes.

TABLE XIV
EXTRACTED RESULT OF“AEGIS DESTROYER COLLISION

V. FUTURE WORKS

TABLE XI

COMPARISON OFALGORITHM1 AND ALGORITH2 REFERENCES

[1] Ichimura, Y., Hasegawa, T., Watanabe, |., Sato, M.: Text Mining: Case

correct extracted miss extracted Studies, Journal of Japanese Society for Artificial Intelligence, Vol.16
high related articles| 96 % 7% No.2,pp.192-200 (2001). (In Japanese)
low related articles | 100 % 0 % [2] Nasukawa, T., Kawano, H., Arimura, H.: Base Technology for

Text Mining, Journal of Japanese Society for Artificial Intelligence,
Vol.16,No.2,pp.201-211 (2001). (In Japanese)

TABLE XII [3] Nagata, M., Taira, H.: Text Classification - Showcase of Learning
RESULTS OF EXTRACTED AND DELETED ARTICLES'AEGIS DESTROYER Theories -, IPSJ Magazine, Vol.42 No.1,pp.32-37 (2001). (In Japanese)
COLLISION” [4] Matsumoto, Y., Kitauchi, A., Yamashita, T., Hirano, Y., Matsuda, H.,

Takaoka, K., Asahara, M.: Morphological Analysis System ChaSen
version 2.2.1 Manual (2000). [Online] Available: http://chasen.aist-

extracted | deleted nara.ac.jp/chasen/bib.html.en
high related articles) 212 58 [5] Yahoo! NEWS, http://headlines.yahoo.co.jp/hl
low related articles | 9 37 [6] Juman, http://nip.kuee.kyoto-u.ac.jp/nl-resource/juman.html
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