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(Figure 1) Excess supply and demand of information
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(2] Extract news and

[1] Extract maior issue i
tweets by issue

s o =

[5] Extract News Value
IndexINVI] by issue

[3) Ratio of tweets to news
for each issue

Issue N U
[

[4) Standard ratio of tweets

(Figure 2) Research Overview
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(Table 1) An example of core issues and related terms

Issue 1: 22IH, EZ=, [ Issue 2: =4, JTBC, U= Issue 3: 47 219N, LA A
Terms Weight Terms Weight Terms Weight
==k 0.248 Ee=d 0.214 Hy 0.226
EdzD 0.203 JTBC 0.189 214 0.162

O 0.186 Hi= 0.162 LHAIE 0.146

ATME 0.159 2HsL 0.162 az 0.152

e (= 0.149 tHEH 0.155 A} 0.150

28 0.147 23t 0.153 ot 0.132
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e 0.129 =7t 0.135 = 0.107

Hsd 0.101 =3 0.103 2ol 0.106
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(Table 3) System environment
Classification Items Remaris
0S: Windows7{64bit)
CPU : Intel 15-3470 3.20 GHz
RAM : 4GB
HW Crawler Server HDD - 500GB
Server : 20 Unit
0S: Windows7{64bit)
CPU: Intel I7-4770 3.40 GHz
. RAM : 12GBE
HW DB & Analysis Server HDD . 4TB
Server : 1 Unit
SW Web Crawler Java-based news and Twitter Crawler (self-
produced)
DEMS MySQL 5.7 version
Java / WM Java 1.8 version
SAS Enterprise Miner SAS 9.4 version

<Table 3>9] A|2®Hl-& F3l 20149 62 22¢
S 2014 749 5€7A Y] =l g w2 2H-
Ao E 9 ‘T—rz: 71A} 387,014 ELJE dlolE
31,674,795701& FRF o, 2+ dAE F3
tlol8 4= <Table 4>9F 2ot HloJEle] &Y

E EEE ARG, w20 45 HolE e &5

ol WYl w3 FLHELY, dad)d &4

3] 27} UehdH, ESE Y] 45 22| volE

7F o 843 HsssiAY ZasAl B2 e
2 A,

(Table 4) Number of news and tweets for experiments

Date News Twitter Date News Twitter
20140622 () 15,108 2,621,685 20140629 () 15,566 2,515,511
20140623 (2) 33,028 2,350,846 20140630 (E) 31,957 2,183,429
20140624 (2hH 32,316 2,113,294 20140701 (ZhH 37,897 2,232,870
20140625 (£=) 34,250 2,118,664 20140702 (%) 34,977 2,248,862
20140626 (=) 36,128 2,149,820 20140703 (2) 31,832 2,280,943
20140627 () 33,018 2,248,906 20140704 () 27,892 2,298,972
20140628 (£) 10,311 2,210,231 20140705 (£) 12,738 2,100,762

A 387,018 31,674,795
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(Table 5) List of issues and related terms

Issue I ©& Z7/, HAf Issue 2: 24, 32 7Y Issue 3: &}, 21 /4 Issue 4: A|& Issue 5: Z2, PIE}, HAA

Terms Weight Terms Weight Terms Weight Terms Weight Terms Weight
ER 0.283 =gt 0.209 e} 0337 AZ 0.146 =] 0.24
=7 0.265 22 0.194 I 0.289 QtEL 0.232
A 0.202 x4 0173 olH 0.269 =HAbA 0.213
of A%} 0188 2Ly 0.162 [B:pN 0.247 Mgt 0.206
A3 0.185 =] 0.159 283 33 0.22 ooz 0.186
A 0.161 #+9 0.157 Q= 0197 =M 0.168
AFEE 0.146 HozzZ3d 0174 EfZt 0157
zzer 0167 NE 0154

njy
L]

0161

" Issue 7: 17f, Hejd Z2E O = - 4o . Issue 10- 215, Z2E 97 17)
Issue 6: 8(A7), A4, 2 2F EJ_YE;’;: ?7?[7‘55’ T = | Issue 8 OE us GAQE 28 | Issue 9 G, B2 EHO/E e = gz
Terms Weight Terms Weight Terms Weight Terms Weight Terms Weight
A7 0.37 RE] 0.284 ez 0.169 EEE] 0173 s 0.226
Helzl m2E o _
Al 0.368 - gﬂjaj— = 0.226 us X E 0.147 o& 0.162 e 0.17
E|D} 0.362 27 2E 0.216 =28 0.146 ZH0|E 0141 sgE s 0.17
Al 2|ot 5 A 7| 0.26 2B S 0.207 us2Z 0.143
= 0.214 =3 0.197 oixt 0.142
24 0.184 ZE= oy 0.179
Argt 0.164 AH 0.173
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Abstract

A Method for Evaluating News Value based
on Supply and Demand of Information Using
Text Analysis

Donghoon Lee* + Hochang Choi** + Namgyu Kim***

Given the recent development of smart devices, users are producing, sharing, and acquiring a variety
of information via the Internet and social network services (SNSs). Because users tend to use multiple
media simultaneously according to their goals and preferences, domestic SNS users use around 2.09 media
concurrently on average. Since the information provided by such media is usually textually represented,
recent studies have been actively conducting textual analysis in order to understand users more deeply.
Earlier studies using textual analysis focused on analyzing a document's contents without substantive
consideration of the diverse characteristics of the source medium. However, current studies argue that
analytical and interpretive approaches should be applied differently according to the characteristics of a
document's source.

Documents can be classified into the following types: informative documents for delivering
information, expressive documents for expressing emotions and aesthetics, operational documents for
inducing the recipient's behavior, and audiovisual media documents for supplementing the above three
functions through images and music. Further, documents can be classified according to their contents, which
comprise facts, concepts, procedures, principles, rules, stories, opinions, and descriptions.

Documents have unique characteristics according to the source media by which they are distributed.
In terms of newspapers, only highly trained people tend to write articles for public dissemination. In
contrast, with SNSs, various types of users can freely write any message and such messages are distributed

in an unpredictable way. Again, in the case of newspapers, each article exists independently and does not
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tend to have any relation to other articles. However, messages (original tweets) on Twitter, for example,
are highly organized and regularly duplicated and repeated through replies and retweets.

There have been many studies focusing on the different characteristics between newspapers and
SNSs. However, it is difficult to find a study that focuses on the difference between the two media from
the perspective of supply and demand. We can regard the articles of newspapers as a kind of information
supply, whereas messages on various SNSs represent a demand for information. By investigating traditional
newspapers and SNSs from the perspective of supply and demand of information, we can explore and
explain the information dilemma more clearly. For example, there may be superfluous issues that are
heavily reported in newspaper articles despite the fact that users seldom have much interest in these issues.
Such overproduced information is not only a waste of media resources but also makes it difficult to find
valuable, in-demand information. Further, some issues that are covered by only a few newspapers may be
of high interest to SNS users.

To alleviate the deleterious effects of information asymmetries, it is necessary to analyze the supply
and demand of each information source and, accordingly, provide information flexibly. Such an approach
would allow the value of information to be explored and approximated on the basis of the supply-demand
balance. Conceptually, this is very similar to the price of goods or services being determined by the
supply-demand relationship. Adopting this concept, media companies could focus on the production of
highly in-demand issues that are in short supply.

In this study, we selected Internet news sites and Twitter as representative media for investigating
information supply and demand, respectively. We present the notion of News Value Index (NVI), which
evaluates the value of news information in terms of the magnitude of Twitter messages associated with
it. In addition, we visualize the change of information value over time using the NVI. We conducted an
analysis using 387,014 news articles and 31,674,795 Twitter messages. The analysis results revealed
interesting patterns: most issues show lower NVI than average of the whole issue, whereas a few issues

show steadily higher NVI than the average.

Key Words : Big Data, News Value Index, SNS, Text Mining, Topic Modeling
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