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a b s t r a c t 

The market performance prediction of domestic motion picture is an important problem 

that is worthy of study. In this paper, by incorporating Chinese fine-grained semantic fea- 

tures, we propose a method of community detection and genetic optimization especially 

for Chinese domestic films. These semantic features, also named as gene elements, are 

used as nodes to construct a movie complex network. Through leveraging the influence of 

the node both in the whole network and in the internal community, four unique commu- 

nities are revealed for successful Chinese movies. Then the Genetic Algorithm (GA) with a 

proposed novel fitness function is used to obtain the optimal cluster of gene elements. For 

the other operations in GA (i.e. initialization, selection, crossover and mutation), the pa- 

rameters are also be optimized by a distinctive evaluation method. Finally, the experiments 

on the data of Chinese motion pictures in 2016 demonstrate the efficacy and accuracy of 

the overall system. 

© 2017 Elsevier Ltd. All rights reserved. 

1. Introduction 

In recent years, the Chinese multimedia industry, especially the film industry, has great development. From New Year’s 

Day of 2016 to February 23rd, the total box-office revenues surpassed 10 billion. For example, the box-office revenue of a 

domestic movie “Mermaid”, directed by Stephen Chow, had been smashing historic record since it was shown. This most 

dynamic market is attracting more and more investment capital. However, due to the box office of different film differs 

greatly, to get a stable investment profit is difficult. 

Fig. 1 displays the film box-office in low-to-high sorted order. The horizontal axis X depicts the number of films on 

screen from 2015 to May 2016, while the vertical coordinate Y represents the box-office receipt of each film. Based on the 

revenues data retrieved from the website named ‘M1905’ with help of jsoup crawler, we found that almost one fourth of 

films occupy a large cut of the market, which means that the probability of a box-office hit is only about 25% vice versa. 

With this observation, there are two problems which are worthy of study. Firstly, which features domestic films with high 

box-office shall have. Secondly, whether it is possible to forecast a set of features by which a successful Chinese domestic 
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Fig. 1. Receipts distribution curve. 

movie can be produced. In this paper, one hundred million yuan revenue is set as the criterion of high receipt from a 

commercial standpoint. 

We discuss a challenging problem of predicting the potential “successful” (high box-office receipts) characteristics of 

Chinese domestic motion pictures. Most research works mainly focus on both traditional factors (cast, producer, issuer, genre, 

award, etc.) and online signals (web search counts, comment counts, view times, like numbers, dislike numbers, etc.), few of 

them have taken the semantic resource of films into consideration. Therefore, using semantic resource is a novel approach 

to discover potential hit films in Chinese market. 

The rest of this paper is organized as follows. Section 2 presents related work on analyzing movie itself and market 

performance. In Section 3 , we briefly introduce the core concepts utilized in this paper. In Section 4 , we describe the con- 

struction of Chinese domestic movie complex network. Sections 5 and 6 present the complex network measurement of 

domestic movie features and genetic optimization. Finally, Section 7 summarizes this paper. 

2. Related work 

There already exist a great number of works with various methods on box office prediction. Most of works built analytical 

models based on two distinct types of factors. One is the set of classical attributes. The other is users’ anticipations and 

responses collected from various online platforms. 

References [1–10] proposed to predict market responses with the help of internet user behavior, such as web search 

clicks, reviews collected from social networks and Wikipedia, and indexes on video websites etc. These user behaviors could 

be processed together in diversified ways, some of which are popular approaches, e.g. correlation analysis, sentiment mining 

and machine learning. Furthermore, some papers even try to combine these online resources with the offline data from 

theatres, to solve the problems of data deficiency, distortion, or pollution. 

Some researchers studied the relationship between market performance and traditional elements in references [11–15] , 

including actor, director, budget, script, award, genre, even sequel and so forth, where they mainly resort to correlation 

analysis. However, they have not drawn a common conclusion. From our perspectives, we think that multiple factors play 

an integrated role as so-called content while each of them weights distinctively to different films. Jinni had gone much 

further than all the other video competitors by taking a taxonomic approach, cataloging titles, analyzing user reviews and 

metadata as presented in reference [16] . This novel technology is also used to power semantic discovery engines for movies 

and TV shows. 

It should be noticed that Chinese movie market is also studied by using machine learning and correlation analysis on 

online and offline data. Reference [8] proposed a method of utilizing Tencent microblog to predict the box-office revenues 

of movies screened in China. References [12–13] analyzed the relationship between the receipts and classical elements of 

movies released in China. Reference [17] applied the algorithms of pruned random forest to analyze data from theatres to 

predict box office receipts. Reference [18] discussed the relationship between WOM (online word of mouth) and the box- 

office of foreign films in China. 

From all the papers listed above, we could get three conclusions. First, nearly none of them specifically discussed Chinese 

domestic films market which is featured by rapid growth in these years as shown in Fig. 2 . 

Secondly, the issues that the papers studied Chinese movie market concerned are still subject to further research. For 

example, Tencent microblog had already withdrawn from the market, so the method introduced in the reference [8] is not 

applicable. WOM could not be retrieved before releasing, thus the method provided in the reference [18] can not be used 

for revenues prediction. 

Last but not the least, box-office is determined by multiple factors which are interrelated and interact on each other. 

Therefore, the method of linear regression based on single factor, adopted by references [12–13] , is inappropriate. More- 

over, as mentioned in references [19] , lacking of unified classification standards for all films could also lead to inaccurate 

prediction. 
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