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1. INTRODUCTION

Evaluation of art and music is very important for art 

management and art marketing. In recent years, the social 

media like Facebook, Twitter and blogs has been very 

popular, so that the evaluation of arts, music and plays can 

be evaluated not only by the experts but also using the 

social media. [1-3]

We can assume that communication in the SNS society 

is very similar to that in real society. Thus, we can use the 

huge stock of digital data of human communication as 

observation data of real society [4-7]. Using this observed 

huge data (so -called “Big Data”), we can apply the 

method of statistical physics to social sciences. Since 

word-of-mouth (WOM) is very significant in marketing 

science [8-12], such analysis and prediction of the digital 

WOM in the sense of statistical physics become very 

important today like a Figure 1. Recently, we present a 

mathematical theory for hit phenomena where effect of 

advertisement and propagation of reputation and rumors 

due to human communications are included as the statis-

tics physics of human dynamics [1] In this paper, we 

analyzed the 12 generation Ichikawa Danjuro XII and 

Matsumoto Koshiro IX as stage actors on behalf of Japan. 

From Figure 2 , They are a Kabuki actors are  traditional 

Japanese performing arts, which continued from the 17th 

century [14, 15].

Matsumoto Koshiro XI also Ichikawa Danjulo XII 

while being kabuki actors are a traditional arts of Japan, 

the Appeared in such dramas and movies not only stage 

unlike the Edo period. We want to show that this is analy-

sis is possible with regard reputation of an actor to play an 

active part in Japan, not only the group to which this 

method plays an active part in the world. In this paper, the 

responses in social media are observed using the social 

media listening platform presented by Hottolink. Using 
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Figure 1: The calculation and the observed data for a weekly 
TV drama in Japan. The histogram means the 
observed exposure on each movies on TV counted in 
unit of seconds The green curve corresponds the 
observed number of daily blog posting. And the 
orange curve corresponds to our calculation. [1]
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the data set presented by M Data Co.Ltd monitors the 

exposure of each films. [14, 15]

2. HIT PHENOMENA

2.1 Intention of each person for enjoying entertainment
We start the modeling from the viewpoint of the indi-

vidual audiences. We define intention for entertainmentof 

the individual audiences, labeled i, at time t as Ii (t). We 

assume that the number of products adopted until time t 

can be written as

 (1)

where N is the maximum number of adopted persons, p is 

the price of the contents and t0 is the release date of the 

contents or events. Thus, our problem is to define the 

equation of the intention for entertainment of each 

consumer Ii (t). We consider the modeling of the effects of 

advertisements, WOM, and rumor for the intention for 

entertainment in the following subsections.

The advertisement effect through mass media like TV, 

newspapers, magazines, the Web, Facebook, or Twitter is 

modeled as an external force for the equation of the inten-

tion for entertainment of the individual consumer:

 (2)

where A(t) is the time distribution of the effective adver-

tisement effect per unit time and the coefficient  describes 

the impression of the advertisement for audience i. The 

external force A(t) can be considered trends in the world 

or political pressure on the market.

Usually, a film’s success spreads through WOM. Such 

WOM sometimes has a very significant effect on the 

success of the movie. Thus, the WOM effect should be 

included in our theory. The WOM effect should be distin-

guished into two types: WOM direct from friends, and 

indirect WOM as rumors. We name the WOM effect 

between friends direct communication, because custom-

ers obtain information directly from their friends. In the 

previous paper [1], we include also the communication 

between non-adopters. It is very significant for movie 

entertainment, especially before the opening of the movie. 

Let us consider that person i hears information from 

person j. The probability per unit of time for the informa-

tion to affect the intention for entertainment of person i 

can be described as Dij Ij (t) , where Ij (t) is the  intention 

for entertainment of person j and Dij is the coefficient of 

the direct communication. Thus, we can write the effect of 

the direct communication as follows:

 (3)

where the summation is done without j = i. 

In this paper, rumor effect is named indirect 

communication. In this form of communication, a person 

hears a rumor while chatting on the street, overhearing a 

conversation from the next table in a restaurant or on a 

train, or finds the rumor in blogs or on Twitter. To construct 

the theory using mathematics, we focus on one person 

who listens to a conversation happening around him/her. 

Let us consider that person I overhears the conversation 

between person j and person k. The strength of the effect 

of the conversation can be described as Djk Ij (t)Ik (t). The 

probability per unit time for the conversation to affect the 

intention for entertainment of person i is defined as 

Qijk Djk Ij (t)Ik (t) , where Qijk is the coefficient. Thus, the 

indirect communication coefficient can be defined as 

Pijk = Qijk Djk. 

Therefore, direct communication is two-body interac-

tion and indirect communication is three-body interaction. 

Thus, our theory for the hit phenomenon like hit movies 

can be described as the equation of the purchase intention 

of person i with two-body interaction and three-body 

interaction terms.

According to the Ref. 1, we write down the equation of 

intention for entertainment at the individual level as

 (4)

Figure 2: Koshiro Matsumoto and Ichikawa Danjulo is a 
Kabuki actor is a traditional Japanese performing 
arts, which continued from the 17th century, leading 
to the generation of the now generation to 
generation the family name is inherited. 
(Picture from Waseda Engeki Museum).
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where dij, hijk , and fi (t) are the coefficient of the direct 

communication, the coefficient of the indirect communi-

cation, and the random effect for person i, respectively. 

We consider the above equation for every consumer so 

that i = 1, …, Np.

Taking the effect of direct communication, indirect 

communication, and the decline of audience into account, 

we obtain the above equation for the mathematical model 

for the hit phenomenon. The advertisement and publicity 

effect for each person can be described as the random 

effect fi (t).

Eq. (12) is the equation for all individual persons, but it is 

not convenient for analysis. Thus, we consider here the 

ensemble average of the intention for entertainment of 

individual persons as follows:

 (5)

Taking the ensemble average of Eq. (12), we obtain for the 

left-hand side:

 (6)

For the right-hand side, the ensemble average of the first, 

second, and third is as follows:

 (7)

 (8)

 (9)

where we assume that the coefficient of the direct and 

indirect communications can be approximated to be

under the ensemble average.

For the fourth term, the random effect term, we consider 

that the random effect can be divided into two parts: the 

collective effect and the individual effect:

 (10)

 (11)

where Δfi(t) means the deviation of the individual external 

effects from the collective effect, 〈fi (t)〉. Thus, we consider 

here that the collective external effect term 〈fi (t)〉 corre-

sponds to advertisements and publicity to persons in the 

society. The deviation term Δfi(t) corresponds to the 

deviation effect from the collective advertisement and 

publicity effect for individual persons, which we can 

assume to be

 (12)

Therefore, we obtain the equation for the ensemble-aver-

aged purchase intention in the following manner as shown 

in ref. 9:

 (13)

where

 (14)

Eq. (13) can be applied to the intention for entertainment 

in the real market. 

2.2 Stages and News
Stages and News are the very important factor to 

increase the intention of each person for enjoying enter-

tainment. Stages and News are done at Concerts Hall, 

Live House, TV, newspaper and other media. We consider 

the advertisement effect as an external force term A(t) to 

the intention as follows,

 (15)

where Dij is the factor for the direct communication and 

Pijk is the factor for the indirect communication. The 

factor Cadv corresponds to the strength of the impression 

of the media or Concerts exposure for each advertising 

campaign.  Because of the term of the indirect communi-

cation, this equation is a nonlinear equation. If we 

consider Stages and News, we can solve the equation by 

including several effect of the advertisement in the 

following way,

 (16)
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where each coefficient Ci corresponds to the each adver-

tisement and Stages and News counts and can be 

determined by using the random number technique intro-

duced in Ref. [1]. The actual formula used in the 

calculation to analyze the SNS response are introduced in 

detail in Ref. [1].

3. RESULTS

Here, we show the results for Matsumoto Koushiro IX. 

In Figure 3, we show the Monthly number of Stages and 

News, 2007-2012. [18-20]

There are a tendency to take place in monthly units 

drama and stage performances of contemporary theater 

and Kabuki in Japan is why we have to measure monthly 

in this paper. We measured the number of write topic of 

Twitter and blog about artists using the Hotlink and M 

data. The result show us that the Monthly number of  

WOM  seems to be influenced by the event of each days.

Using Eq. (13) with the daily number of event of the 

Matsumoto Koushiro IX as the influence of the advertise-

ment effect <f(t)>, we obtain the following result in 

Figure 4. We found in Figure 4 that our calculation of the 

intention to entertainment for Coldplay shows very well 

agreement with the real observed WOM, where the 

parameters in our calculation is adjusted using the Monte 

Carlo method to minimize the reliable factor R [2], the 

difference between the calculation curve and the observed 

WOM data.

From in Figure 5, Ichikawa Danjuro XII is a Kabuki actor 

who inherited the professional name from the Edo period. 

[15-17]

Due to the poor physical condition, the number of stage 

performances are few Ichikawa Danjulo of 2009-2013.

However, news of Ichikawa Danjulo was also reported 

more affected by the news of his son Ichikawa Ebizo and 

coverage of medical condition. [18-20]

However, the value of WOM and the calculated value was 

the result is very close as well with respect to Ichikawa 

Danjulo from Figure 5.

4. DISCUSSION

From Figures 2-4 and Table 1, 2, we found that our 

simulation can reproduce the monthly counts of Stage 

Actor reputation. In other words, the simulation can 

reproduce the same counts of intention for entertainment 

of the artists [13, 14].

And from Table 1, 2, a is low Matsumoto Koshiro, 

Danjuro from that it shows high value.

Danjuro shows that there is a tendency that topic have a 

tendency to disappear in the next month even if there is a 

stage and talk once. That poor health was the cause would 

be one of the causes.

We also found from the results of Cadv that reputation is 

quite high from the fact that Koshiro Matsumoto has 

appeared in many stage frequently.

We were possible with the present method may be 

analyzed to quantify the interior of the actor’s reputation 

individual.Figure 3: Matsumoto Koushiro IX.

Figure 4: The calculation and the observed data for 
Matsumoto Koushiro IX, Kabuki Actor in Japan. 
The line means the observed number of Monthly 
posting of WOM/100 (Green) and Calculate (Blue).

Figure 5: The calculation and the observed data for Ichikawa 
Danjuro XII, Kabuki Actor in Japan.  
The line means the observed number of Monthly 
posting of WOM/100 (Green) and Calculate (Blue) 
and Stage and News (Red).
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As we found in the figures and tabeles our calculations 

using Eq. (13) agree very well with the observed 

monthly WOM data. Therefore, we can consider that the 

mathematical model for hit phenomena using Eq. (13) 

can be applied also for the Stage Actors. Since our 

theory is very general, it can be applied not only to the 

motion picture entertainment industry but also to many 

other fields including local events. Therefore, our theory 

can be used to investigate human-human interaction 

especially those meant for entertainment. The main 

assumption underlying our theory is that the price of the 

target is not expensive enough that the consumer would 

not be affected by the advertisement. Thus, when produc-

ing music concerts, the concerts producer can use our 

theory to estimate the rough number of tickets sold and 

reputation of the Stage Actor from concerts, TV appear-

ances and news [1-3, 13, 14].

5. CONCLUSIONS

We apply the mathematical theory for revenue prediction 

of music concerts using the mathematical Model of hit 

phenomena  and The calculation using our mathematical 

model for hit phenomena presents the intention to enter-

tainment in the society. Since the intention to entertainment 

in the society is considered to be proportional to the number 

of positing of blogs or Twitter, we can compare our calcula-

tion with observed number of daily posting of blog and 

Twitter.  In recent years, the social media like Facebook, 

Twitter and blogs has been very popular, so that the evalua-

tion of arts, music and plays can be evaluated not only by 

the experts but also using the social media. Sometimes even 

great artists and works of art, it is not known to the public. 

Strategy method to increase the opportunity to review as 

the masses know also becomes increasingly important in 

the future, such as going to the transmission of informa-

tion while the prediction will become more necessary. For 

example, we must examine it for the advertising of the 

high quality artist and work to utilize this technique well.

We expect that it might be can be considered should it 

be elevated to cast theater and drama and CM, a movie in 

which timing from that prediction can be from a number 

of news stage and the reputation of the actor individual 

from the results of this method.

Residual problem is the difference in impact on the 

reputation of each actor that arise from differences in the 

number of news and stage that are in the input. 

However, we’ll be able to analyze the reputation of enter-

tainment regardless of the genre by this method.

In addition, we are keen to trend-sensitive topic of family 

of actors. We’re going to need more consideration to put 

consideration to human relations around the actor. 

Lastly, Creation and the advertising of high quality 

contents will lead it to development and the promotion of 

culture of the world. And we expect the human being 

society which continues producing creation and discovery 

than a fight and war through this study.
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