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Proposal of market theory to put the effect of social media into account is presented in this 

paper. The standard market share model in economics is employed as a market theory and the 

effect of social media is considered quantitatively using the mathematical model for hit 

phenomena. Using this model, we can estimate the effect of social media in market share as a 

simple market model simulation using our proposed method. 
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1.  Introduction 

 
Nowadays, reputation on social media is sometimes very significant to increase 

market share for consumer goods. The theory of market share is one of significant theme 
in economics and marketing science. In market share theories in economics, market 
share is assumed to be in equilibrium state.  However, nowadays, market share would be 
sometimes time dependent under the effect of TV and internet. For hit films, the period 
of hit is usually about one month, thus, the market share of the consumer goods related to 
the film is very large value only in this one month. It is an example of the time dependent 
market share. 

In this paper, we try to combine social media effects and economic theory of market 
share. For market share theory in economics, the standard theory would be the discrete 
choice model [1,2]. Thus, we use this theory as the model of market share.  

For effects of social media, there are a lot of theories and observations. Among them, 
we employ here the mathematical theory for hit phenomena.[3-14].  

 
 

2.  Theory 
 

The standard market share theory is originated from McFadden[1] as the discrete 
choice model. 
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We start with the problem of a consumer choosing at most one of a finite set of 
products. To be precise, a consumer 𝑖 chooses the product 𝑗 that maximizes its utility 
𝑢𝑖𝑗. We specify this utility 𝑢𝑖𝑗 as sum of two parts. The first part is a function 𝑣𝑗  of the 
observed variables. The second part is a utility shock, consisting of choice-affecting 
elements not observed by the researcher. The utility shock 휀𝑖𝑗 is observed by consumer 
𝑖, not by researcher. We call utility shock 휀𝑖𝑗 a structural error. 

𝑢𝑖𝑗 = 𝑣𝑗 + 휀𝑖𝑗 
We define products as bundles of characteristics.

1
 Following Berry [2], we specify 

mean utility 𝑣𝑗  as a function of a set of observed characteristics such as price and other 
characteristics, 𝑥𝑗, as well as an unobserved (to researcher) characteristic 𝜉𝑗. Given this 
specification, the probability that consumer 𝑖 buys product 𝑗 (= 1,2, ⋯ , 𝐽) is: 

s𝑖𝑗 = Prob{휀𝑖1, 휀𝑖2, ⋯ , 휀𝑖𝐽 ∶ 𝑢𝑖𝑗 > 𝑢𝑖𝑘  ,   for j≠k} 

We assume that 𝜺 = {휀𝑖1, 휀𝑖2, ⋯ , 휀𝑖𝐽 } is an independently and identically distributed 
extreme value across consumers and products. This specific distribution leads to the 
aggregate market share:

2
 

 

s𝑗 =
𝑒𝑥𝑝(𝑥𝑗

′𝜷+𝜉𝑗)

∑ 𝑒𝑥𝑝(𝑥𝑘
′ 𝜷+𝜉𝑘)𝑘=1,⋯,𝐽

     (1) 

As a result, a model of discrete choice at the individual household derives the market 

level share expression of product 𝑗.  

Here, 𝛿𝑗 = 𝑥𝑗𝛽 − 𝛼𝑝𝑗 + 𝜉𝑗, where 𝑥𝑗 is product characteristics for product j, 𝑝𝑗 is 
price of product j and 𝜉𝑗 is product characteristics unobserved by econometrician.  

 In this study, we assume that the product characteristics unobserved by 
econometrician 𝜉𝑗  including social media reputation effects. Using sociophysics 
approach, we can calculate reputation of product on social media quantitatively using the 
mathematical model for hit phenomena [3]. According to this theory, we can calculate 
the reputation of product or topic using the following formulae, 

 
𝑑〈𝐼(𝑡)〉

𝑑𝑡
= −𝑎〈𝐼(𝑡)〉 + 𝐷〈𝐼(𝑡)〉 + 𝑃〈𝐼(𝑡)〉2 + 〈𝑓(𝑡)〉                 (2) 

 

                                                   
1 This basic idea, referred to as the characteristic approach, first appeared in 

the demand literature in Lancaster [4].  
2 From econometrics point of view, the multi-nominal logit form that this distribution 
derives has restrictive implications which are particularly unattractiveness for its use in a 
demand setting: The odds ratio between any two products doesn’t depend on number of 
alternatives available. This is called as the Independence of Irrelevant Alternatives (IIA) 
property. In order to eliminate the implication of IIA, some econometrics methods, 
including the nested logit model (e.g. Berry[3], Goldberg[5]) and random coefficients logit 
model (e.g. Berry, Levinsohn, and Pakes [6], Jean-Pierre Dube et al. [7]), have been 
developed. 
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where 〈𝐼(𝑡)〉 is the averaged population on social media. In eq.(2), D and P means 
the strength of direct communication and indirect communication, respectively. This 
theory has been presented first as analysis tool for box office business of Japanese film 
market, but, later, this theory has been applied to many fields as global music tours [8], 
Facebook impressions[9,10], local events[11], online music[12], election[13], 
population of stage actor[14] and social scandals[15] like the STAP cell scandal in 
biology research. If we can access records, we can even analyze population of stage 
actors in 19

th
 century.[16]. The mathematical model for hit phenomena is also extended 

to apply to the competition of two topics.[16.17]. 

 Including the social media reputation into the marketing share theory, we assume here 

that 𝜉𝑗 = 𝛾𝐼𝑗(𝑡) where 𝐼𝑗 is the reputation of product j and 𝛾 is adjusting parameter 

which means the strength of social media effects for market share. Since the calculated 

reputation on social media is time-dependent, the market share itself should be 

extended to be time-dependent share as follows,  

 𝑠𝑗(𝑡) =
𝑒

𝛿𝑗(𝑡)

∑ 𝑒𝛿𝑘(𝑡)
𝑘

             (3)                           

where 

 𝛿𝑗(𝑡) = 𝑥𝑗(𝑡)𝛽 − 𝛼𝑝𝑗(𝑡) + 𝛾𝐼𝑗(𝑡). (4) 

 Using this model (eq.(3)) including eq.(2), we can calculate effects of reputation on 

social media for market share quantitatively. The key parameter 𝛾 can be estimated 

using real marketing data with social media data on the same product. 

2.2 Social Media Reputation Effects 

We introduce here social media reputation effects. The social media reputation 
effects can be measured as number of daily posting as blog or tweet. We observe the 
number of posting to social media by using the service of Hottolink co.ltd. A typical 
example is box office business. In fig.1, we show an example of hit phenomena for the 
movie Termae Romae, which is Japanese film of 2012. In fig.1, the histogram 
corresponds to the daily observed time of advertisement on TV program or on internet 
sites for the film Termae Romae. 

 As we can see in fig.1, the calculation using eq.(2) explains very well the observed 
daily Twitter posting data using the advertisement data as external force to affect the 
reputation. Thus, the reputation on social media can be used as the data which can be 
observed on blog or Twitter and can be calculated using the mathematical model for hit 
phenomena. 

 

■■■
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Fig.1 Observed daily Twitter posting counts and our calculation for the Japanese movie 

“Termae Romae”. The parameters C, D and P of eq.(2) in the calculation using the 

mathematical theory for hit phenomena is adjusted to the daily blog posting counts of 

whole period. The histogram means the advertisement of the movie at TV. 

 

 

2.3 Approximation formula of hit phenomena 

As we can see in fig.1, we can calculate the daily reputation for a certain topics on 

social meda. However, in this paper, we cannot obtain the market share data 

corresponding to the reputation on social media. Therefore, we do very simple 

calculation as demo of our theory of combination of market share theory and the 

mathematical model of hit phenomena.  

For model calculation, we use here an approximation formula of hit phenomena. 

We present here the following formula as an 

approximation of real hit phenomena. 

𝐼(𝑡) = 𝐶1𝑡𝑒−𝑎𝑡            (5) 

In fig.2, we show the rough adjustment of 

eq.(4) with the observed blog data. 

As we can see in fig.2, the formula (4) is 

enough, at least as approximation of 

reputation on social media for a hit 

phenomena in the following model 

calculation. 

 

Fig.2 The apparoximation formula (5) is 

compared with the observed daily blog 

posting number data. 

 

■■■
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3.  Model Calculation 

 

3.1 Model  

For model calculation, we assume two effects; temporal hit effect and effect of 
getting regular customer. Because of advertisement campaign, we can expect a lot of 
increase of sales in the period of the campaign. Such increase is temporal and the 
reputation on social media is also temporal. We assume the formulae of the temporal 
increase of posting of social media as eq.(5).  

The other effect we should consider in the model calculation is the effect to get 
regular customers under the effect of the temporal advertisement campaign. We assume 
here such regular customer effect as the following formulae, 

 

𝐼(𝑡) =
𝐶2

1+𝑒−𝑏𝑡           (6) 

Therefore, we assume that the social media effect I(t) is 

 

𝐼(𝑡) = 𝐶1𝑡𝑒−𝑎𝑡 +
𝐶2

1+𝑒−𝑏𝑡   (7) 

as we can see in fig.3. In the model calculation below, we assume the formulae (7) as 

the social media effect in eq.(4). 

 

Fig.3 The model formulae of temporal hit and 

regular customer acquisition.  

 

3.2 Calculation 

In the model calculation below, we 
assume the parameters as the followings, 

𝐶1 = 30 

𝐶2 = 2 

𝛾 = 0.1 

𝑎 = 2 

𝑏 = 5 

In the calculation, we assume that there are three competitor. One of this do 

advertisement campaign. The calculation is shown in fig.4. 

The calculation shows us the time variation of market share among the 

three competitors. It looks quite natural that the competitor S1 gets market 

share temporally because of the advertisement. The calculation also shows 

■■■
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the final increase of share of S1, because we add eq.(6) in the calculation. 

 As shown in fig.5, we can estimate the coefficients C1 and C2 from the 

observed real market share data.  

 

 

 

 
 Fig.4  Calculation result for time series 
of market share variation among three 
competitor. The competitor S1 do temporal 
advertisement campaign. 

 

 

 

 

 
Fig.5 Estimation of C1 and C2 from the 
observed time series of market share 
variation among three competitor.  

 

 

 

 

 

4.  Discussion 

 

  The simple model calculation using the market share model (3) and (4) 

and the effect of hit on social media (7) seems to be very natural. Thus, our 

model presented in this paper should be tested using the real market data in 

near future. The required data to check our model is the real market share 

data, the daily posting data of blog or Twitter, and the advertisement records 

for dominant competitors in the target market. Especially, daily or at least 

weekly data of market share is required to check our theory. 

  To avoid the complexity of analysis, the number of dominant competitors 

should be two, three or four.  

 

 

5.  Conclusion 

 
The social media effect is built into the market share model in economics. The simple 

model calculation looks very natural as the real market. Thus, our theory seems to 
describe well the market share competition adding the effect of social media.  
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