International Journal of Multimedia and Ubiquitous Engineering
Vol.9, No.3 (2014), pp.359-366
http://dx.doi.org/10.14257/ijmue.2014.9.3.34

Analysis Chinese Social Media of Weibo using the Mathematical
Model of Hit Phenomena

Yasuko Kawahata®, Etsuo Genda® and Akira Ishii?

!Department of Contents and Creative Design, Graduate School of Design, Kyushu
University,6-10-1 Hakozaki, Higashi-ku, Fukuoka 812-8581,Japan
’Department of Applied Mathematics and PhysicsTottori University, Koya tori
680-8554, Japan

purplemukadesan@gmail.com, 2ishiiakira@gmail.cor(ﬁZ
Abstract 6 ’Q)

Using this A mathematical model for the hit p on, the ¢ ated daily purchase
of entertainment-related contents can be compa ith rved daily number of
postings on Twitter and blogs in online sogfal networks. efore, the mathematical
modeling of hit phenomena presents as a&ul theo ical tool for investigating the
collective motions of thought in human o) In this we‘ve been doing up to now the
analysis of the products of modern ment ant to show that this method was
capable of adaptation in the entert of c While online social networks such as
Twitter have been studied, the‘QG Chinese microblogging network SinaWeibo has had
relatively lower exposure. But Wello users hassery high amount of Chinese. We want to find
a common point from ke%in the upi ity and seasonal content and the relationship

of SNS of China and Jap is stud)&a will prefer to consider the characteristics of the
SNS in China.

Keywords: @1 mena st sgc process, Sina,weibo,chinese,drama
1. Introduction 6

The popularizati %social network systems (SNS) like blogs, Twitter, Facebook,
Google+, and otm&ilar services online social networks around the world, interactions
between acc&&myc n be stocked as digital data. Though the SNS society is not the same as
real society, an assume that communication in the SNS society is very similar to that in
real soci@ us, we can use the huge stock of digital data of human communication as
ob data of real society [1-4]. Recently, we present a mathematical theory for hit
phendmeéna where effect of advertisement and propagation of reputation and rumors due to
human communications are included as the statistics physics of human dynamics [5]. This
theory has also been applied to the analysis of the local events in Japan successfully [6]. Our
model has been also applied to “general election” of a Japanese pop girls gourd AKB48 [7],
music concert [8, 9] and even to a Kabuki player of 19th century [10]. Figure 1 shows the
daily number of events (concerts), the number of tickets sold and word-of-mouth (WOM)
data for the band Coldplay in 2012. We measured the number of artist-related Twitter and
blog items using Topsy [11]. We also used the value-tour box office costs, obtained through
Box office attendance data. Returning to the Coldplay data of Figure 1, the number of WOM
appeared to be influenced by the event on a daily basis. The first high peak of WOM behaved
as a threshold beyond which the number of sold tickets markedly increased. Thus, the number
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of tickets sold per day was roughly correlated with daily WOM data. By contrast, in the box
office business, motion picture attendance and WOM are perfectly correlated [1]. Thus, not
only the experts but also the general public can provide valuable quantitative data for art
evaluation.
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Figure 1. Number of tickets sold, word-of- mouth h) d ta%)t he number of
Concerts, TV, and News items for Coldplay, |sh roc nd that attracted

the largest audience sh 20@
We want to show that this method was e of. ation in the entertainment of

chinese. While online social networks suc ter ha n studied, the popular Chinese
microblogging network SinaWeibo h

relat eI wer exposure [13-15]. But weibo
users has very high amount of Chln a common point from keywords in
the universality and seasonal c nten the reI |p of SNS of China and Japan in this

study. And will prefer to consi chara.ct tic of the SNS in China [15].
2. Theory .

Recently, one of%gg hors ( a Ish||) and his co-workers proposed a mathematical
model for hit _pk na | human thought dynamics are stochastic processes
influenced by § dvertl communlcatlons with friends, and rumors in the society
[5]. In this mode dlrect dlrect communications are two- and three-body interactions,
respectively. Thus, ph a such as hit movies are described as the purchase intention of

person i in terms of t dy and three-body interactions.
The intention t()@%s of an individual i is given as 1

é\&waah,m 0100 o

i, are the coefficients of direct and indirect communication, respectively, and
f.(t ibes the random effect acting on individual i,. The above equation applies to every
consumer, so that i = 1, ..., N,, where N, is the number of individuals in the society. Taking
the effect of direct communication, indirect communication, and the decline of audience into
account, the above equation quantifies the hit phenomenon. The random effect fi(t) embodies
the advertisement and publicity affects each individual. Stochastic process theory yields the
following equation for the ensemble-averaged intention to target.
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where
Nd=D
N?p=P ©)

Eqg. (2) is applicable entertainment intention to targets in Weibo. In, Eq. (2) is applied only to
motion picture data, but it can be equally applied to other current markets [6-8]. In applying
Eg.(2) to China entertainment data, the random effect embodies the monthly number of events
and news of the China entertainment. The results are shown in Figure 10. Public intention to
attend a WOM in weibo matches the observations of weibo data. The parameters in our
calculation are adjusted to minimize the reliable factor by Monte Carlo methods, re isethe
difference between the calculated curve and the corresponding observed weibea . The
number of integrated customers or incoming people to the event in china ¢ calculated
using the intention as follows, @

[ ]
P(t) = [11, Cs(§)dE '\% 4 Q)
Since the intention to targets of the indivime incréaSe due to both the
ere wi

advertisement and the communication with other persens, we & t a mathematical model
for hit phenomena as the following equation thi;@per. %
3. Example in weibo —Seasonal rd- S

We obtained the data trend of re@iys by kg&f September 5 to October 4, 2013

corresponding to "fall" from w@ witter fi
Twee @r)jay: 9 @
Septenpger g — October 5th

;\N:

4%
QL%@\SJ/\N“

&gﬂre 3. We obtained the data of “fall” from Topsy [11]
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Figure 4. We obtained the data of “fall” from Weibo [16]
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We also obtained the data trend of reviews by keyword of September 8 to October 8, 2013
corresponding to "Typhoon" from weibo and Twitter.

Tweets per day: B

September 8th — October 8th

an < f=¢ =53] VG,
2013-09-08 ZE 2013-10-07 X R

Y 7 SEIE HEGE : 118 | 31A | ¥&

i Q We owe the data of “Typhoon” from Topsy

From Figures 3, 4, 5, &Ahe results for seasonal keyword. Figures 3, 4 shows the peak
Twitter weibo also be (@, ghest on the 18th September the same. That can be considered
r

that showed a pe ends similar and that the change in temperature from the point

indicated a simila k at the same time, reports the arrival of autumn is performed at the

timing durin ay approximately the same entanglement. We can be seen that the response

along the s onditions of society weibo also as Twitter from this result and the results of
@ch is affected by the reviews online.

previqus
4. &ple in weibo —Drama trends-

We also obtained the data trend of reviews by keyword of September 8 to October 8, 2013
corresponding to "Hanzawa Naoki" from weibo and Twitter. Hanzawa Naoki (}-7R [ELf5f) was
a 2013 Japanese television series by Japanese broadcaster TBS. It follows the story of
Hanzawa Naoki, a banker working for the largest bank in Japan. The show received
consistently high ratings: the final episode reached 42.2% in the Kanto area, the highest figure
for a drama in the Heisei Era in Japan [17].
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Figure 7. The number of Twitter data in Japan and Welb%@w; for
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Figure 8. T;e num%g'f Twitter data in Japan * 10 and Weibo in China for

HanzawaNaokKi

From Figures 788, %Ve obtained the data of the topic of Hanzawa Naoki up to the first half
of October fm%g,luly 2013 drama of Hanzawa Naoki has been aired from weibo and Twitter.
topic of H a Naoki at weibo on regardless Hanzawa Naoki also had not been aired on
TV 1 @a Up towards the topic of time series of Hanzawa Naoki in Japan did not change
sulﬁ%lly. On the contrary topics in China showed a number much higher than Japan. To
obtain’the results of the numerical amount of reviews Hanzawa Naoki of Japan and China
almost unchanged from Figure 8, when recalculated to 10 times all the result of Japan. In
other words, weibo could also determined that the SNS that is worth analyzing the hit
phenomenon of the topic or events in content as well as Twitter. So we analyzed in the
mathematical model actually in the next chapter.
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5. Results
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Figure 9. Hanzawa Naoki WOM(Weibo in Chma;%su;t o@y calculation
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Using Eq. (4) wit aily number of topic of the HanzawaNaoki as the influence of the
advertisement eff (t)>, we obtain the following result in Figure 10. We found in Figure
10 that our lation of the intention to entertainment for HanzawaNaoki in China (Weibo)
shows very O‘%;reement with the real observed WOM.

stre of the advertisement; a is the decline factor of the advertisement; Dnn

Ta;%j@ble of parameters for the HanzawaNaoki in China (Weibo). Cadyv is the
is the direct communication factor; Pnn is the indirect communication factor

alpha = 1.0164907212982395(1/day)
Cadv = 456.44525764451686 (1/day)
before = 8.5000956915583216(1/day)
a = 16.599992885216235 (1/day)
NpDnn = 3.6169479690495835 (1/day)
Np2Pnn = 1.3726399229117414(1/day)

364 Copyright © 2014 SERSC



International Journal of Multimedia and Ubiquitous Engineering
Vol.9, No.3 (2014)

We have been able to use exactly the same mathematical model to analyze and predict hit
phenomena in the past and present as well as in Weibo in China. We expect that in future, the
potential of China media for the study of society will be unlocked, leading to a new point of
departure for research in the field of Chinese society and How they think about Japan. As
described above, indicated by weibo on a high amount of reviews despite not been aired
Hanzawa Naoki in China. Possibility of illegal upload of video drama online on the This is
due to a fact that we can not miss. It is the result thought-provoking problems with the current
state of content protection of Japan. However, it tends to exhibit a high amount of reviews,
even across borders is an interesting result is content such as drama, which is also evaluated
in the audience rating in the amount of reviews in Japan. We also believe that it will besthe
collaboration of scholars in the humanities and sciences, in conducting tese and
discovering new knowledge that will enable us to assess our curiosity and cre ti\%’s human
beings, both past and present.

We made it possible to analyze the characteristics fA,% upstre of the topic
overseas and acceptance of Japanese culture in this rese xn tho nk this research
results that's effective material for strategize viewssghd>for ove%?s)export of Japanese
culture. It also shows the possibility of SNS is also % tive as‘atool) for sensing how piracy
go abroad of Japanese content as up to the topicgft IS paper%? ey swell. We hope to be

if you can contribute to the construction and meng ot‘slt re by the analysis results of
the mathematical model of the hit phenom’e&
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