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ABSTRACT
As an important part of e-commerce, online reviews play a signifi-
cant role in consumers’ purchase decisions. This study investi-
gated the dynamic effects of electronic word of mouth (eWOM)
and the number of people wishing to watch a movie on movie
sales and supplies in the Chinese movie market. Using a dynamic
simultaneous equation system and data of 76 films, this study
analyzed the interrelationships between eWOM and movie sales
and supplies. Our findings showed that both the volume and
valence of eWOM affected movie sales and supplies significantly.
The number of people who wanted to watch a movie had an
opposite effect on movie sales and supply; eWOM volume had a
positive impact on movie sales and supplies; and eWOM valence
had a negative impact on movie sales and a positive impact on
movie supplies. The number of people who wish to watch a
movie was another important variable for movie sales and sup-
plies, and it had a negative impact on the daily movie sales but a
positive impact on the daily movie supplies. This study provided
a detailed explanation of these results and thus contributed to
improving the efficiency of movie suppliers’ utilization of
online reviews.
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1. Introduction

The advancement of technology has improved the level of connectivity between enter-
prises and customers. As a product of technological advancement, social platforms
have become an important means of helping customers communicate. Word of
mouth (WOM) is the interpersonal communication between consumers relating to
products and services, and it is one of the most influential sources of market infor-
mation for consumers’ purchasing decisions (Arndt, 1967).
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Electronic word of mouth (eWOM) is a way of communication on the internet,
which can be diffused across online platforms, such as forums, blogs, reviews sites,
and social networks. It is an important source of product information that influences
consumers’ behavior (Goldsmith, 2006). Consumers often share their experiences
regarding products and services with eWOM. A previous study found that eWOM is
one of the most influential resources of information transmission (Banerjee et al.,
2017). Potential consumers often rely on the information provided by others to make
their decisions (Chen & Xie, 2008; Chevalier & Mayzlin, 2006; Jing & Chao, 2021). A
survey showed that 83% of consumers agree that eWOM affects their final decisions
(Channel Advisor, 2011). eWOM communication was suggested to be a more effi-
cient communication channel with less investments than traditional advertising
(Milakovi�c et al., 2020) and has been recognized as a process of personal influence
that affects consumers’ attitudes, decision-making, and purchases (Ansary & Hashim,
2018; Lee & Choeh, 2018; Bucko & Kakalej�c�ık, 2018). Kim et al. (2019) believe that
eWOM volume have a very important impact on DVD sales. Kim et al. (2019)
believes that the convenience of the platform is the key to drive eWOM’s behavior,
and the eWOM valence is more conducive to product sales. With the demand for cul-
tural consumption and the number of movie theaters and screens, China’s film industry
has registered rapid growth. Films, however, are a high-investment and high-risk indus-
try. During the COVID-19 period in particular, understanding consumer preferences
and adjusting the number of film screenings to obtain better returns have had a sub-
stantial impact on the film industry. In this context, businesses should understand how
eWOM affects consumers’ decision-making processes that in turn play a very important
role in the company’s product marketing, supply chain, and competitive advantages
(Akar & Dalgic, 2018; Ahmed et al., 2017; Kou et al., 2021).

Although the relationship between eWOM and product sales have been investi-
gated intensively, and they are very useful in marketing strategy, there still exist
shortcomings that must be addressed because of the following reasons:

First, prior studies usually focus on the influence of eWOM volume on box office
sales (Duan et al., 2008; Liu, 2006). Recognizing that eWOM valence, which refers to
the daily user average rating, may have a large impact on the movie market, the
dynamic effect of user ratings should be investigated on movie sales and supplies.
This plays an important role in predicting the economic performance of the movie at
the box office.

Secondly, the prior research on the eWOM effect focuses only on the end consum-
ers (i.e., the viewers), which overlooks the exhibitors’ decisions regarding whether or
not to keep a movie on screen. eWOM is generated by consumers and significantly
affects the potential viewing behavior of consumers (Chen et al., 2020). While making
their programming choices, exhibitors may refer to the feedback of online reviews
delivered by consumers.

Finally, major Chinese movie distributors’ websites provide a ‘wishing-to-watch’
button (e.g., www.maoyan.com) for each movie during its prerelease period.
Customers can show their prior interest before a movie is released. The information
collected from the wishing to watch feature can be used to predict the movie’s even-
tual popularity and future sales. Although Ding et al. (2017) investigated the effect of
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the ‘Like’ button in Facebook on movie sales, no paper has studied the effect of cus-
tomers’ prior preferences regarding a movie on movie sales and supplies.

In order to overcome previous shortcomings, this study aims to measure the
impact of eWOM on product sales and supplies and explore the impact of eWOM
on consumer and supplier decision-making processes. Specifically, we proposed six
hypotheses to describe the effects of eWOM volume, valence, and audience’s wishes
to watch a movie on movie sales and supplies. Then, we analyzed the dynamic effect
of eWOM on movie sales and supplies, which is more helpful for analyzing the bene-
fits of eWOM on the movie market and optimizing the allocation of resources. This
study collected data from a Chinese movie website and developed two models to test
the six hypotheses. The results showed that eWOM volume, valence, and the number
of individuals wishing to watch a movie had significant influence on movie sales
and supplies.

The possible contribution of this paper is to reveal the impact of eWOM lag on
consumer purchase decisions, and discover the dynamic impact of eWOM on product
supply. The conclusion is an important and feasible basis for predicting the impact of
eWOM on product sales, and then, it improves the efficiency of the informa-
tion economics.

The remainder of this paper is organized as follows. The next section describes the
conceptual framework and hypotheses. Section 3 details the data collection, model
specification, and results analysis. Section 4 summarizes the conclusions, and the last
section offers future research directions.

2. Theoretical background and hypotheses

2.1. eWOM impact on product sales

2.1.1. The effect of eWOM volume
The effect of eWOM can be considered in terms of the number of online comments,
which represents the eWOM volume. The volume of eWOM reflects the popularity
of the product and can provide plentiful feedback and information about the product
or service. Consumers are influenced by popularity, which provides valuable informa-
tion regarding a product or service (Chevalier & Mayzlin, 2006; Phan & Pil�ık, 2018).
Thus, consumers find that popular eWOM is difficult to ignore. At the same time,
the popularity of information also reflects consumer interaction, which is closely
linked to persuasiveness (Liu, 2006). In fact, the volume of eWOM is an important
influence cue for consumers with respect to the reliability of eWOM (Duan et al.,
2008). Prior studies have found that the volume of eWOM can increase consumer
awareness about products and generate greater sales (Godes & Mayzlin, 2004; Liu,
2006). Moreover, the volume is an external, high-scope cue that can increase the per-
suasiveness of eWOM because an opinion expressed by more people potentially indi-
cates a higher likelihood of the correctness of the opinion (Salganik & Watts, 2008).
Empirical studies support these arguments; it has been found that the volume of
eWOM has a positive relationship with product sales (You et al., 2015; Babi�c et al.,
2016; Lee & Choeh, 2018). Therefore, eWOM volume is an important factor affecting
consumer decision-making and business outcomes.
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2.1.2. The effect of eWOM valence
Valence refers to ratings, positive reviews, and negative reviews. It typically is a reflec-
tion of consumers’ attitudes toward products (Karniouchina, 2011; Yoon, 2013).
From the perspective of marketers, eWOM valence is the simplest form of a positive
or negative score card. When consumers appreciate a product, a positive review may
be generated. Conversely, when consumers are dissatisfied, a negative review may be
produced (Kim et al., 2019). Prior studies have found that positive reviews typically
enhance consumer expectations, and negative reviews may have an unfavorable
impact on product sales (Minnema et al., 2016; Floyd et al., 2014). The impact of
negative reviews is more strong than positive information. It has been proposed that
it is difficult to resist negative information (Baumeister et al., 2001).

An analysis of the ratings of books after purchase on Amazon found that the valence
of eWOM directly affects the sales of the books (Chevalier & Mayzlin, 2006). Similarly,
in the film industry, negative reviews directly reduce box office performance (Basuroy
et al., 2006). Prior studies, however, also provided results that indicated that valence
had no significant association with product sales. These studies found that most of the
explanatory power of eWOM came from volume and not valence (Liu, 2006; Duan
et al., 2008). Generally, the existing studies have suggested that management has a cer-
tain degree of control over the direction of post-purchase eWOM (Kim et al., 2019;
Phan et al., 2020). Therefore, the present study focused on the effects of eWOM
valence on box office revenue. The literature is summarized in Table 1.

The extant literature consistently found that eWOM had a strongly influence on
box office revenue in a given week (Duan et al., 2008; Liu, 2006; Elberse &
Eliashberg, 2003). By integrating the literature findings in our study of the determi-
nants of motion picture performance, we developed a conceptual framework that
described the interrelationships among eWOM, movie sales, and movie supplies. The
conceptual framework is shown in Figure 1.

Table 1. Prior Studies on the Effect of eWOM.
Key eWOM metrics Effects of eWOM Existing empirical evidence Our paper

Volume Volume increases sales. Godes and Mayzlin (2004); Liu (2006),
Duan et al. (2008), Zhou and Duan
(2016), Floyd et al. (2014), You et al.
(2015), Babi�c et al. (2016), Hossein
and Miller (2018), Lee and
Choeh (2018).

�

Volume increases supplies. No evidence. �
Valence Valence increase sales. Elberse and Eliashberg (2003),

Chevalier and Mayzlin (2006),
Chintagunta et al. (2010), Moon
et al. (2010), Chen et al. (2011),
Minnema et al. (2016), Floyd et al.
(2014), You et al. (2015), Babi�c et al.
(2016), Yoon et al. (2019).

Valence has no
significant effect to sales.

Liu (2006), Duan et al. (2008).

Valence decrease sales. No evidence. �
Valence increase supplies. Elberse and Eliashberg (2003), Basuroy

et al. (2006):
Positive communication

increase supplies.

User rating
increase supplies.

Source: Author’s computation.
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As shown in Figure 1, eWOM can influence current and future box office sales
and movie screenings. To analyze the dynamic effects of eWOM volume, valence,
and the number of individuals wishing to watch a movie on movie sales and supplies,
we developed two sets of hypotheses for each of the three components. This study re-
evaluated the interrelationship of eWOM volume and box office sales by measuring
both concurrent and lagged effects. We made a distinction between the opening week
(the first three days in the first release week) and the subsequent days. From the
managerial perspective, the opening week is considered to be different from the other
days in the release period (Dellarocas et al., 2007; Elberse & Eliashberg, 2003).

2.2. Hypotheses

During the sequential release of a film, eWOM continues to be produced by consumers
and spreads to the film market. According to the behavioral learning theory, consumers
actively use eWOM to enhance their ability to evaluate products. Therefore, eWOM
will affect consumers’ final decision-making (Moon et al., 2010). In the movie market,
eWOM affects movie sales in two ways. One is by increasing consumers’ awareness of
the products, and the other is by influencing consumers’ evaluation of the product and
the final purchase decision (Liu, 2006). As positive eWOM spreads, the box office sales
of the movie rise (Dellarocas et al., 2007). Prior studies have proved that WOM aware-
ness was the primary effect in the positive feedback mechanism. These studies investi-
gated the dynamic relationship between WOM volume and box office sales (Duan
et al., 2008). Liu (2006) found that WOM volume affected box office sales significantly.

Figure 1. The effect of eWOM on movie sales and movie screenings in multi-lag terms.
Source: Author’s computation.
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Increasing the WOM volume could lead to higher box office sales (Duan et al., 2008).
eWOM is often stored by websites; thus, prior reviews can influence potential consum-
ers. Therefore, the influence of eWOM could prevail beyond the concurrent term
(Duan et al., 2008). Our objective was to re-evaluate the dynamic effect of eWOM on
box office sales. We proposed the first hypothesis as follows.:

H1: The influence of eWOM volume on daily movie sales is positive during the theater
release days; however, this influence diminishes quickly.

As a retailer of movies, exhibitors’ main task is to allocate their screenings across
selected movies. Specifically, the exhibitor must first decide on the number of screenings
to allocate to a movie after it has been selected and then decide on withdrawing the movie
from a screen after release (Legoux et al., 2016). Some studies have found that exhibitors
usually allocate screens based on a movie’s expected revenue (Elberse & Eliashberg, 2003;
De & Walls, 1996). In general, the demand for a movie first falls and then collapses after
some days. Therefore, the number of screenings of a movie abruptly decreases after some
days. There are exceptions to this pattern, however—for example, if WOM for a movie is
strong after its release (Legoux et al., 2016). A prior study found that movies’ eWOM
affected the expectations of revenue, which influenced screen allocation (Karniouchina,
2011). Popular movies attract a large volume of online review communications, which
increase the number of screenings allocated to them. Exhibitors use eWOM as an indica-
tor of future movie performance to support their allocation of screens (Reinstein &
Snyder, 2005). Therefore, exhibitors adapt movie screening supplies according to con-
sumer demand (Elberse & Eliashberg, 2003). The second hypothesis is as follows:

H2: The influence of eWOM volume on daily movie supplies is positive during the
theater release days; however, this influence diminishes quickly.

Unlike traditional retailers, when reviewing a product, users often provide summa-
ries of overall ratings to potential buyers even before user reviews (Kim et al., 2019;
Wang et al., 2015). The user ratings often contain information about a product’s
‘average quality’ (Brown et al., 2012; Chintagunta et al., 2010). This information is
useful for potential consumers, especially when consumers are not yet committed to
any products while searching information online (Chang & Wang, 2019; Wang et al.,
2015). Overall ratings often indicate how much users like the focal products in gen-
eral. By using ratings, users indicate their different degrees of satisfaction regarding
how their idiosyncratic preferences and the focal product match (Sun, 2012). In that
case, there is a high possibility that potential buyers often use the rating to make a
purchase decision (Yoon et al., 2019; Minnema et al., 2016). This behavior leads to
an increase in product sales, and the influence of eWOM could thus go beyond the
concurrent term (Duan et al., 2008). In the film industry, when movies receive high
ratings from viewers, positive eWOM is generated that can increase box office reve-
nues (Moon et al., 2010). Therefore, the third hypothesis is as follows:

H3: The influence of eWOM valence on daily movie sales is positive during the theater
release days; however, this influence diminishes quickly.

In fact, exhibitors are usually aware that the success of many films can be attrib-
uted to the audience; thus, their better strategy is to support a positive WOM
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information cascade effect. Specifically, movies that are still being screened may pro-
vide useful information concerning the dynamics of WOM and the decisions of
exhibitors (McKenzie, 2009). If a movie is rated as extremely good or extremely bad,
exhibitors increase their monitoring of the movie performance to make their alloca-
tion decision (Legoux et al., 2016). When a film has strong WOM, exhibitors have a
higher incentive to prolong its run (McKenzie, 2009). When films receive excellent
reviews, their lower showing at the box office may be forgiven by the exhibitors. This
measure will act on the box office in subsequent time and continue the life cycle of
the movie. This shows that excellent reviews play an important role in persuading
exhibitors to enhance the screening of films (Legoux et al., 2016). Moreover, the
excellent reviews will have a positive impact on movie survival in theaters. This can
significantly increase the probability that the exhibitor will assign the movie to the
high-quality category (Hennig-Thurau et al., 2012). A prior study found that the
more a movie receives positive eWOM communication, the more it is screened
(Elberse & Eliashberg, 2003). Therefore, the fourth hypothesis is as follows:

H4: The influence of eWOM valence on daily movie supplies is positive during the
theater release days; however, this influence diminishes quickly.

Nowadays, consumers can get a lot of information about upcoming movies. A
wishing-to-watch button is embedded in Chinese movie distributors’ websites, where
people could indicate their preference and thus help spread WOM about the movie.
Before the prerelease date, wishing to watch is generally based on consumers’ own
preference, which is largely influenced by advertisements and marketing campaigns
(Lie, 2015). The clicks of wishing to watch create an important social impact with an
unlimited audience coverage. A large number of consumers who wish to watch dem-
onstrates that many people are interested in the movie. These consumers may have
been motivated by the marketing promotions (Wu, 2019). Like the wishing to watch,
the Like button of Facebook is widely embedded in movie-related promotions before
movie releases, which also leads to a strong social impact. The study results showed
that prerelease Facebook Likes had a significantly positive impact on box office per-
formance; a 1% increase in the number of Likes was associated with an increase in
the opening week box office by about 0.2% (Ding et al., 2017). Therefore, we
hypothesized the following:

H5: The influence of the number of people who wish to watch a movie on daily movie
sales is positive during the theater release days.

A prior study found that the Facebook Like button can help industry practitioners
gain useful insights (Ding et al., 2017). Exhibitors often allocate screens based on
expectations of the box office revenue (Karniouchina, 2011; Dellarocas et al., 2007).
The number of people who wish to watch represents the popularity and attention of
the movie. If the number of people who wish to watch a movie reaches a certain
scale, even if later marketing promotions are reduced, it will still attract a large num-
ber of users to watch the movie. The effective popularity can determine the subse-
quent box office and subsequent eWOM may drive more users to watch movies later
(Wu, 2019). Therefore, the number of consumers who are interested in a movie
before its theater release date can be an objective indicator of the popularity of a
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movie and can be used as an important criterion during screen allocation. The sixth
hypothesis is as follows:

H6: The influence of the number of people who wish to watch a movie on daily movie
supplies is positive during the theater release days.

3. Experiment

3.1. Data

We extracted data for our study from a popular and publicly available source:
Maoyan Entertainment (http://piaofang.maoyan.com). It is a platform for online tick-
ets and a social network for users to post their reviews about movies. Maoyan is a
leader among movie portals, and its box office revenue accounts for more than 90%
of Chinese movie revenue. In January 2015, Maoyan had nearly 200 million users,
and its market share was over 60%. We collected the following details about each
movie from Maoyan: movie name, average review grade from opening, number of
cumulative ratings from opening, daily revenue, and daily screens. The movie sales of
our sample data accounted for approximately 98% of the total box office during their
released periods (Wang et al., 2015; Gopinath et al., 2013; Liu, 2006).

The eWOM valence of a movie is its daily average rating. We calculated eWOM
volume by adding the number of daily numbers of user ratings. Previous studies col-
lected the eWOM volume data from the number of movie reviews (Wang et al.,
2015; Duan et al., 2008). A common phenomenon in the Chinese movie market,
however, is that consumers are more willing to rate a movie than post a review.
Figure 2 uses ‘Finding Dory’ as an example to illustrate this situation. The number of
reviews was collected six days after the number of ratings to allow audience to write
reviews if they wanted. Each user can rate and review each movie only once. The left
side of Figure 2 shows that there were 84,261 ratings from people who had watched
the movie, and the right side shows that the number of reviews for the same movie
at the same website was 31,813. The difference between the number of reviews and
the number of ratings was significant. Although ratings do not provide detailed infor-
mation about the audience’s opinions about a movie, they are a more accurate indica-
tor of a movie’s popularity than the number of reviews and reflect the general
attitudes of audiences.

Figure 2. Difference between the Number of Rating and Reviews.
Source: Maoyan Entertainment (http://piaofang.maoyan.com).
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We selected 107 movies that covered the thriller, action, animation, comedy, and
romance genres. The movies were released between March 2016 and August 2016 at
national theaters. As the objective of this study was to analyze the effect of movie user
reviews on movie sales and supplies, we excluded movies without user reviews and reduced
the final data set to 76 movies. The key variables for empirical analysis are described in
Table 2. The final data set contained 1,596 daily box offices results. Table 3 summarizes
the statistics of the key variables. Table 4 gives the correlation matrix of the data.

3.2. Model specification

On the basis of the objectives and data collected, we formulated the prediction mod-
els with the following considerations:

First, we constructed two equations to analyze the effects of eWOM on audiences
and exhibitors: one equation had daily box office revenue as the dependent variable,
and the other had daily screenings as the dependent variable. Both had eWOM as the
main independent variable.

Second, recognizing that the different interactions between consumers’ viewing
behavior and eWOM can go beyond the concurrent term (Duan et al., 2008; Elberse
& Eliashberg, 2003), we developed a system of dynamic equations to express the
effect of eWOM.

Table 2. Description and Measurement of Key Variables.
Key variables Description and measurement

(Daily Rating Number)it Number of user rating for movie i at day t
(Daily Average Rating)it Average user grade for movie i at day t
(Daily Screens)it Daily number of screens for movie i at day t
(Daily Revenue)it Daily revenue for movie i at day t
Wishing to Watch Number of people who wish to watch a movie before its released
Weekendt Dummy variable (if the day is Friday, Saturday, Sunday, the code is 1, or 0)

Source: Author’s computation.

Table 3. Summary statistics of the data.
N Minimum Maximum Mean Standard deviation

Daily rating number 1594 5.000 133741.000 4869.400 9026.591
Daily average rating (range 1–10) 1555 1.060 9.908 7.811 1.358
Daily screens 1596 22.000 123000.000 11329.376 19093.791
Daily revenue 1596 0.200 29402.100 742.517 2159.000
Wishing to Watch 76 871.000 567624.000 76261.276 130045.480
�Daily revenue (Ten thousand yuan; 1 yuan to 0.13 euro).
Source: Author’s computation.

Table 4. Key Variables Correlation Matrix of Data.
Daily
Rating
Number

Daily Average
Rating

(range 1–10)
Daily

Screens
Daily

Revenue
Wishing
to Watch

Daily Rating Number 1 0.274�� 0.840�� 0.913�� 0.787��
Daily Average Rating (range 1–10) 0.274�� 1 0.242�� 0.195�� 0.387��
Daily Screens 0.840�� 0.242�� 1 0.814�� 0.831��
Daily Revenue 0.913�� 0.195�� 0.814�� 1 0.900��
Wishing to Watch 0.787�� 0.387�� 0.831�� 0.900�� 1
��P<.01.
Source: Author’s computation.
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Third, the opening week and subsequent days were treated differently in the
model. The opening week box office revenue generally is based on the movie’s quality
(Morgan, 2009; Elberse & Eliashberg, 2003). Audiences go to the theater with their
expectations about the movie and review the movie afterward. Reviews from previous
viewers have an important impact on the viewing decisions of potential audiences
(Elberse & Eliashberg, 2003). Exhibitors often allocate screenings based on their
experience regarding the movie quality in the opening week and adjust screenings in
the subsequent days (Elberse & Eliashberg, 2003). We used a regression model to
analyze the effect of eWOM following Duan et al. (2008).

The two system equations are as follows:

i. Revenue equations
Opening weekdays:

log DailyRevenueð Þi, t ¼ a0 log DailyRatingNumberð Þi, t
þ
XJ

j¼1

aj log DailyRatingNumberð Þi, t�j

þb0 log DailyAverageRatingð Þi, t þ
XN

n¼1

bn log DailyAverageRatingð Þi, t�n

þc1 log DailyScreensð Þi, t þ c2 log WishingtoWatchð Þ
þhi þ ni ðt ¼ 1, 2, . . . ,T Þ

(1)

Subsequent days:

log DailyRevenueð Þi, t ¼ a0 log DailyRatingNumberð Þi, t
þ
XJ

j¼1

aj log DailyRatingNumberð Þi, t�j

þb0 log DailyAverageRatingð Þi, t þ
XN

n¼1

bn log DailyAverageRatingð Þi, t�n

þc1 log DailyScreensð Þi, t þ c2 log WishingtoWatchð Þ þ u1 Weekendð Þt
þhi þ ni ðt ¼ 1, 2, . . . ,T Þ

(2)

i. Screen equations
Opening weekdays:

log DailyScreensð Þi, t ¼ k0 log DailyRatingNumberð Þi, t
þ
XK

k¼1

kk log DailyRatingNumberð Þi, t�k

þl0 log DailyAverageRatingð Þi, t þ
XM

m¼1

lm log DailyAverageRatingð Þi, t�m

þm1 log DailyRevenueð Þi, t þ m2 log WishingtoWatchð Þ
þ#i þ fi ðt ¼ 1, 2, . . . ,TÞ

(3)
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Subsequent days:

log DailyScreensð Þi, t ¼ k0 log DailyRatingNumberð Þi, t
þ
XK

k¼1

kk log DailyRatingNumberð Þi, t�k

þl0 log DailyAverageRatingð Þi, t þ
XM

m¼1

lm log DailyAverageRatingð Þi, t�m

þm1 log DailyRevenueð Þi, t þ m2 log WishingtoWatchð Þ þ s1 Weekendð Þt
þ#i þ fi ðt ¼ 1, 2, . . . ,TÞ

(4)

Equations (1) and (2) reflect the daily revenue, and Equations (3) and (4) reflect
the daily screenings, where i¼ 1,2 … N represents the movies; (Daily RevenueÞit
denotes the daily box office revenue of movie i at day t; (Daily Rating NumberÞit
is the number of people’s viewer ratings for movie i at day
t;

PJ
j¼1 aj logðDaily Rating NumberÞi, t�j is the multi-lag terms of (Daily Rating

NumberÞit (Duan et al., 2008); ðDaily Average RatingÞit is the average rating of movie
i at day t;

PN
n¼1 bn logðDaily Average RatingÞi, t�n is the multi-lag term of

ðDaily Average RatingÞit; ðDaily ScreensÞit is the number of allocated movie screens i
at day t; and Wishing to Watch is number of people who want to see the movie
before the release date. Equations (3) and (4) reflect the effects of (Daily Rating
NumberÞit and ðDaily Average RatingÞit on the multi-lag term of daily screens.
The data collected showed that 98% of the movies opened on Friday, Saturday,
or Sunday. Therefore, the effect of the weekend was not considered in the
opening week. For the days after the opening, we constructed a dummy variable
ðWeekendÞt: hi, ni, #i, and fi, denote some fixed characteristics associated with
each movie, namely, the genre, budget, and other unobserved heterogeneity; thus, we
were able to control for unobserved differences across movies (see Duan et al., 2008).

3.3. Estimation results

Previous studies have used the three-stage least-square (3SLS) procedure to estimate
the system of equations (Duan et al., 2008; Elberse & Eliashberg, 2003). This study
also utilized 3SLS to avoid endogeneity in the ordinary least squares regression pro-
cess. Tables 5 and 6 illustrate the 3SLS results, and Figures 3 and 4 list the specific
goodness of fit.

The results showed that eWOM volume, eWOM valence, and the number of peo-
ple wishing to watch a movie had a strong relationship with the movie’s revenue. As
indicated in Table 4, the Daily Rating Numberit was strongly correlated to the Daily
Revenue it. According to Table 5, in the opening week, the coefficient between Daily
Rating Number and Daily revenue was 0.967, which was significant at the 0.01 sig-
nificance level. The lagged terms of Daily Rating Numberit-1 and Daily Rating
Numberit-2 were 0.074 and �0.014, which also were significant at the 0.01 confidence
level. Therefore, eWOM volume had a positive influence on movie sales, but the
influence diminished quickly in the opening week. This result was consistent with the
findings of Duan et al. (2008).
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In subsequent days, the coefficients of Daily Rating Numberit, Daily Rating num-
berit-1, and Daily Rating Numberit-2 were 0.740, 0.141, and 0.086, respectively, and
were significant at the 0.01 confidence level (see Table 5). The coefficients suggested

Table 5. SLS Results (Log (Daily Revenues)it as the Dependent Variable).

Variable

Equation 1: Opening Week Equation 2: Subsequent Days

Coefficient SE p Value Coefficient SE p Value

Log (Daily Rating NumberÞit 0.967 0.028 0.000 0.740 0.031 0.000
Log (Daily Rating Number)it-1 0.074 0.061 0.000 0.141 0.079 0.000
Log (Daily Rating Number)it-2 �0.014 0.027 0.000 0.086 0.036 0.000
Log (Daily Average Rating)it �0.990 0.075 0.000 �1.036 0.067 0.000
Log (Daily Average Rating)it-1 �0.178 0.199 0.000 �0.495 0.198 0.000
Log (Daily Average Rating)it-2 0.025 0.094 0.001 �0.201 0.096 0.198
Log (Daily Screens)it 0.363 0.034 0.000 0.700 0.017 0.000
Log(Wishing to Watch) �0.303 0.025 0.000 �0.440 0.017 0.000
Weekendt 0.080 0.019 0.000
Constant �0.006 0.004 0.081 0.101 0.026 0.000

R2 ¼ 0.767 Adjusted R2 ¼ 0.765 R2 ¼ 0.713 Adjusted R2 ¼ 0.711

Source: Author’s computation.

Table 6. SLS Results (Log (Daily Screens)it as the Dependent Variable).

Variable

Equation 1: Opening Week Equation 2: Subsequent Days

Coefficient SE p Value Coefficient SE p Value

Log(Daily Rating NumberÞit 0.263 0.026 0.000 �0.057 0.037 0.129
Log (Daily Rating Number)it-1 �0.043 0.049 0.000 �0.127 0.085 0.193
Log (Daily Rating Number)it-2 0.013 0.020 0.000 �0.114 0.038 0.275
Log (Daily Average Rating)it 1.249 0.047 0.000 1.121 0.069 0.000
Log (Daily Average Rating)it-1 0.170 0.140 0.000 0.460 0.206 0.000
Log (Daily Average Rating)it-2 �0.058 0.067 0.000 0.079 0.100 0.163
Log (Daily Revenue)it 0.188 0.017 0.000 0.757 0.018 0.000
Log(Wishing to Watch) 0.358 0.016 0.000 0.280 0.020 0.000
Weekendt �0.230 0.019 0.000
Constant 0.002 0.003 0.393 0.247 0.026 0.000

R2¼ 0.812 Adjusted R2¼ 0.811 R2¼ 0.742 Adjusted R2¼ 0.741

Source: Author’s computation.

Figure 3. Fitting of Daily Revenues. (a) Opening week; (b) Subsequent days.
Source: Author’s computation.
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that with every 10% increase of Daily Rating Number, the Daily Revenue would
increase by 9.67% in the same day and 0.74% in the next day during the opening
week. In subsequent days, box office revenue increased by 7.40% on the same day, by
1.41% the next day, and by 0.86% the third day. These results were consistent with pre-
vious studies using data from the U.S. movie market (Duan et al., 2008; Liu, 2006).

Whereas previous studies have found that eWOM valence had a positive impact
(Chen et al., 2011; Chintagunta et al., 2010; Moon et al., 2010; Holbrook & Addis,
2007) or no impact on product sales (Duan et al., 2008; Liu, 2006), this study found
that Daily Average Ratingit had a negative impact on the daily movie box office sales
in all released days (Table 5).

In Table 5, the coefficients of Daily Average Ratingit, Daily Average Ratingit-1, and
Daily Average Ratingit-2 were �0.990, �0.178, and 0.025, respectively, in the opening
week, and the coefficients of Daily Average Ratingit and Daily Average Ratingit-1 were
�1.036 and �0.495, respectively, in the subsequent days, and were significant at the
0.01 confidence level. The coefficient of Daily Average Ratingit-2 (�0.201), however,
was not significant and much smaller than the coefficient of Daily Average Ratingit
(�1.036), indicating that it may have a negligible impact (see Duan et al., 2008). The
coefficient between the concurrent term and the first lag of eWOM valence was 0.812
(this result came from the difference between the concurrent term and first lag coeffi-
cients) in the opening week and 0.541 in subsequent days. The results showed that
eWOM valence had a negative influence on box office sales, and the influence dimin-
ished quickly. Its coefficient suggested that with every 10% increase in the Daily
Average Rating, the box office revenue would decrease by 9.9% the same day, by
1.78% the next day, and by 0.25% the third day during the opening week. In the sub-
sequent days, the box office revenue decreased by 10.36% on the same day and by
4.95% the next day. Therefore, this result did not support H3.

The possible explanation of the negative effect of eWOM valence on revenue was
not related to the helpfulness of eWOM. In other words, this meant that potential
users would calibrate their comments between their own taste and the reviewer’s

Figure 4. Fitting of Daily Screens. (a) Opening week; (b) Subsequent days.
Source: Author’s computation.
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tastes and make an independent judgment about the true quality of the film (Lee &
Choeh, 2018). China has several movie evaluation sites, including Maoyan, Douban,
and Weipiao. When potential consumers want to watch a movie, they will search
many movie evaluation sites. There are, however, different user ratings about the
same movie in the different sites. This difference will further increase the consumers’
reliance on their own judgment about the quality of the film (Wang et al., 2015).
When the score cannot fully match the consumer’s judgment on the quality of the
product, the consumer will reduce the expected value of the product score through
self-judgment, thereby reducing the risk of the product after purchase. Therefore, the
eWOM valence was negatively associated to box office sales.

We also found that the wishing-to-watch variable had a negative impact on the
daily movie box office revenue in all released days. The possible explanation is that
the number of people wishing to watch a movie could foreshadow a serious loss after
a movie is released. Statistically, such people constitute the cumulative number of
people of a movie’s audience before the movie’s release. Potential consumers, how-
ever, may forget or lose interest in the movie after it is released (Ding et al., 2017).
This situation leads to a reduction in the number of actual viewers, which leads to a
sizeable loss. Thus, the wishing-to-watch variable had a negative impact on the daily
movie box office sales. This result did not support H5.

Table 6 shows the estimation results for Equations (3) and (4) with respect to H2,
H4, and H6. The Daily Rating Numberit had a significant impact on the Daily Screens

it in the opening week, but it was not significant on subsequent days. In the opening
week, the coefficient of Daily Rating Numberit was 0.263, which was significant at the
0.01 confidence level. The lagged terms of Daily Rating numberit-1 and Daily Rating
numberit-2 were �0.043 and 0.013, which were significant at the 0.01 confidence level.
The substitution effect of eWOM volume between t, t-1, and t� 2 on the supply of
screenings was obvious (Duan et al., 2008). In the subsequent days, the supply of Daily
Screenings it was not affected by Daily Rating Numberit. The results showed that Daily
Rating Numberit was an important index for the supply of screenings in concurrent
terms in the opening week, which partly supported H2. A possible explanation is that
the number of reviews reflected the popularity of the movie. Therefore, the more peo-
ple who follow a movie, the more screenings a movie receives.

Another interesting finding is that that Daily Average Ratingit had a positive
impact on the daily movie supplies in all released days. To the best of our knowledge,
no study has examined the effect of the lagged terms of eWOM on product supplies.
Some previous studies have discussed the effect of eWOM volume and valence on
product sales, but there has been little discussion from the perspective of product
supplies (Chintagunta et al., 2010; Duan et al., 2008; Liu, 2006; Basuroy et al., 2006;
Elberse & Eliashberg, 2003). The coefficients of Daily Average Ratingit, Daily Average
Ratingit-1, and Daily Average Ratingit-2, were 1.249, 0.170, and �0.058 respectively, in
the opening week. The coefficients of Daily Average Ratingit and Daily Average
Ratingit-1 were 1.121 and 0.460 in subsequent days and were significant at the 0.01
confidence level. In the subsequent days, however, the coefficient of Daily Average
Ratingit-2 was not significant. As the coefficient of Daily Rating Numberit-2 was nega-
tive, the magnitude effect on the supply of screenings may be negligible (Duan et al.,
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2008). The coefficients between the concurrent term and the first lag of eWOM
valence were 1.079 in the opening week and then 0.661 in the subsequent days. The
result showed that eWOM valence had a positive effect on the daily supply of screen-
ings, and the influence diminished quickly. Concerning the eWOM valence in the
opening week, the coefficient suggested that every 10% increase in the daily rating
would increase the movie screens by 12.49% in the same day and 1.7% in the next
day. In the subsequent days, the movie screenings increased by 11.21% on the same
day and 4.6% in the next day. Therefore, the results strongly supported H4. The find-
ings we reported in this research extend to previous research. In summary, eWOM
increased the popularity of movies, and exhibitors adjusted the number of movie
screens based on the expected effect of the already released eWOM, thereby increas-
ing the expected revenue (Kim et al., 2019).

We also found that wishing to watch was another important index for the supply of
daily screenings in all released days. Given a large number of people who want to see a
movie, the supply of movie screenings would be greater than it would be for other
movies (i.e., movies with a smaller number of wishing to watch people). Thus, the
number of people wishing to watch a movie had a positive impact on the supply of
daily movie screenings. In other words, the number of people wishing to watch a
movie had a positive impact on the daily movie supplies in all released days. This result
strongly supported H6. A possible explanation is that the number of people who wish
to watch reflected the amount of attention consumers gave to the movie, and these
consumers were likely to be converted into viewers. To maximize revenue, the exhibitor
would estimate the expected revenue based on the number of people who wish to
watch and, accordingly, would arrange for the appropriate number of screens.

Overall, we found that the evidence supported hypotheses H1, H4, and H6 and
partly supported H2. It did not support, however, H3 and H5. eWOM volume and
valence had an important impact on movie sales and supplies. The number of people
who wish to watch a movie also had a signaling effect on the movie’s success, which
was different from prior studies (Ding et al., 2017; Duan et al., 2008; Elberse &
Eliashberg, 2003).

4. Conclusions and discussion

4.1. Conclusions

This study used a dynamic equation system to examine the interrelationship between
the eWOM volume, valence, prior interest, and movie sales and supplies. Our model
provided a novel way to analyze the relationship between eWOM and product sales
and supplies. Furthermore, considering the effect of eWOM on the behavior of con-
sumers and exhibitors, our findings had strong support. The main findings can be
summarized as follows:

Given the dynamic system, the box office sales were highly interrelated with the
eWOM volume. This conclusion was consistent with previous studies (Duan et al.,
2008; Elberse & Eliashberg, 2003). eWOM volume had a positive impact on the
movie sales in all release days. However, the dynamic effect on the supply of screen-
ings supply was significant in concurrent terms only in the opening week and not in
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all release days.eWOM valence had a negative impact on the box office revenue and a
positive impact on movie supplies. This finding contradicted previous studies (Yoon
et al., 2019; Elberse & Eliashberg, 2003). This showed that when consumers cannot
judge the quality of a product by scoring, they lowered their quality expectations
through independent judgment, thereby reducing the risk of purchasing decisions.
Our study extended the research of eWOM valence’s impact on product sales and
further highlighted the important role of eWOM valence with respect to product sales
and product supplies.

The number of people wishing to watch a movie is important for estimating movie
sales and supplies. People wishing to watch a movie directly influences box office rev-
enue and screenings. Such influence is negative on the daily box office revenue but
positive on the daily screenings supply.

4.2. Discussion and implications

By building on prior studies on the economics of information, this paper provided a
conceptual framework to understand the informational value of eWOM in China’s
motion picture industry. In particular, our work extended the explanatory value of
eWOM on product sales. Furthermore, we demonstrated an asymmetric effect of
eWOM volume and valence, namely, that eWOM volume had a positive effect on
product sales and eWOM valence had a negative effect on product sales.

The research results indicated that marketers should pay attention to eWOM. In
China, nearly half of the box office revenue goes to theaters. Predicting a movie’s
popularity and allocating appropriate number of screenings to movies are vital for
theaters. The findings of this study provide certain management insights into the
Chinese movie market.

First, theaters can adjust the supply of screenings based on the first-day eWOM
volume because the eWOM volume positively affects box office revenue.

Second, theaters should refine the film’s rating criteria to reduce uncertainties
among potential consumers. If the user rating highly matches with the needs of
potential buyers’ needs, they will make a viewing decision more quickly. Because
eWOM valence has a positive impact on the supply of screenings, theaters should
consider the dynamic influence of daily user ratings and take timely measures to
adjust the supply of screenings.

Third, the number of people wishing to watch a movie has a significant negative
impact on daily movie sales and a positive impact on the daily supply of screenings.
The result showed that the number of people wishing to watch a movie would
decrease after the release date. By means of evaluation websites, theaters and movie
production companies can use advertisements to sustain the interest of potential con-
sumers until the movie release dates.

5. Limitations and future research

There are some opportunities to extend the current research. First, this study used
the rating number rather than the number of posts. Future research can use both
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types of data to analyze their different effects on movie sales. Second, we discussed
the eWOM effect on the movie during the released days, but there are also many
movie point mappings before their release. How does eWOM affect the point map-
ping? Are there any differences in the eWOM effects between point mapping and
released days? Third, this study focused on the impact of eWOM. However, there are
many other factors, such as the lead stars of the film and the story of the film, among
others, which may affect the sales and supply of movies. These questions warrant fur-
ther research.
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