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Abstract:
The rapid growth of social media has transformed film 
marketing, making audience engagement a crucial factor 
in determining a film’s commercial success. This study 
explores the impact of social media interactions on film 
box office performance, acknowledging the complexities 
in directly correlating individual metrics. Through an 
exploratory research approach, we propose a multi-
platform social media engagement assessment system. 
Our findings, illustrated through case studies of Marvel 
Studios and Legendary Pictures films, reveal varied trends 
between box office data and different social media metrics, 
suggesting that while direct linear relationships are not 
always significant, certain film types or established fan 
bases exhibit stronger conversion from social media heat 
to box office success. The study also highlights differences 
in how various platforms’ engagement translates to 
commercial outcomes. These insights demonstrate that 
while social media’s overall impact on box office revenue 
cannot be uniformly quantified, a nuanced understanding 
of platform-specific dynamics and audience characteristics 
is crucial for effective film marketing. The research 
contributes to film marketing literature by providing 
a foundation for future predictive models through a 
replicable multi-platform engagement framework.

Keywords: Social media; Box office; Film marketing; 
Engagement; Multi-platform.

1. Introduction
In the contemporary film industry, social media has 
emerged as a pivotal channel for marketing and au-
dience engagement, fundamentally reshaping how 
films connect with their audiences and generate com-
mercial success. The shift towards digital platforms 
has become increasingly evident in film marketing 

budgets and audience interaction records. For in-
stance,
Avengers: Endgame (2019) leveraged the “#What-
everItTakes” topic on Twitter, generating a re-
cord-breaking 2.8 million discussions in a single 
day[1], with an estimated 32% of its initial $1.23 bil-
lion opening weekend box office attributed to direct 
social media conversion[2]. Similarly, Legendary 
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Pictures’
Dune (2021) saw its “#DuneChallenge” tag on TikTok 
garner 4.3 billion views, significantly boosting its box 
office performance in China to surpass that in North 
America[3]. These examples underscore the profound in-
fluence of social media in driving film box office success 
and highlight its growing importance as a factor to be lev-
eraged for better film marketing strategies and increased 
profitability.
Existing research on film marketing and social media pri-
marily falls into three main directions. Early studies pre-
dominantly focused on the impact of traditional media on 
film success[4]. More recent endeavors have ventured into 
social media sentiment analysis, demonstrating the effect 
of opinion polarization on film reception[5]. Furthermore, 
cross-platform comparative studies have revealed intrigu-
ing relationships, such as the negative correlation (r=-0.31) 
between Weibo discussion depth and IMDb ratings[6]. 
While these studies provide valuable insights into specific 
aspects of social media’s role in film promotion, many 
tend to focus on single platforms or individual films. This 
leaves a gap in understanding the holistic and synergistic 
impact of multi-platform social media engagement on 
overall box office performance, particularly when consid-
ering diverse film types and audience characteristics.
Given the limitations of existing research, this study is 
motivated to explore the multifaceted relationship be-
tween social media engagement across various platforms 
and film box office performance. Our innovation lies in 
proposing a multi-platform collaborative influence model 
and introducing “fan activity index” as a moderating vari-
able. While a direct, significant causal link between gen-
eral social media “hotness” and box office may not always 
be evident, particularly when considering the diverse 
nature of films, this research aims to move beyond simple 
correlational analysis. Instead, it focuses on providing a 
replicable multi-platform popularity evaluation system 
that lays a practical foundation for future research aimed 
at building predictive models for box office revenue. This 
framework allows for a more nuanced understanding of 
how different types of films (e.g., those with strong emo-
tional resonance or high IP basis) might convert social 
media engagement into box office success more effec-
tively. Specifically, we will investigate how social media 
influence on box office varies across different film types, 
especially for series with established fan bases, where so-
cial media conversion rates are expected to be higher.

2. Methodology
This study employs an exploratory approach to investigate 
the relationship between social media data and film box 

office performance. We gathered data for four represen-
tative films: Avengers: Endgame (2019), Black Panther 
(2018) from Marvel Studios, and Dune (2021), Oppen-
heimer (2023) from Legendary Pictures.

2.1 Data Sources:
Dependent Variable: Box office data was collected from 
Box Office Mojo7. The logarithmic transformation of 
box office (LN(Box Office)) was used for analysis, with a 
mean of 20.825, a standard deviation of 0.796, and values 
ranging from 19.830 to 21.750.
Independent Variables:
Rotten Tomatoes Freshness: This metric reflects critical 
reception. The mean freshness was 0.915 with a standard 
deviation of 0.058, ranging from 0.830 to 0.960.
Audience Score: This represents audience reception, with 
a mean of 0.875 and a standard deviation of 0.057, rang-
ing from 0.790 to 0.910.
RT_Scorei (Audience Score - Professional Score): This 
variable measures the difference between audience and 
professional critic scores. Its mean was -0.040, standard 
deviation was 0.099, and values ranged from -0.170 to 
0.070.
Logarithmic Twitter Score (lntwiter): This captures social 
media engagement on Twitter. The mean was 5.040, the 
standard deviation was 0.875, and values ranged from 
3.760 to 5.670.
Logarithmic TikTok Score (lntik): This represents social 
media engagement on TikTok. The mean was 4.015, the 
standard deviation was 0.629, and values ranged from 
3.090 to 4.500.
Official social media accounts’ interaction data (likes, 
comments, shares, topic discussion) from platforms like 
Weibo and YouTube were also considered as potential in-
dicators.
Data from review platforms like Douban, Rotten Toma-
toes, and IMDb, including scores and comments, were 
collected.
Official trailer release data and related engagement met-
rics were also collected.
Control Variables: CinemaScore audience rating and the 
number of screens showing the film were considered.
Considered Factors: Age and fan base characteristics were 
also considered as potential influencing factors.

2.2 Analytical Methods:
Trend Image Analysis: Visual inspection of trends be-
tween box office data and different social media metrics 
was conducted to identify potential relationships.
Descriptive Statistics: Summary statistics (mean, standard 
deviation, min, max) were calculated for all variables to 
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understand their distribution.
Correlation Analysis: Pearson correlation coefficients 
were computed to assess the linear relationships between 
variables.
Regression Analysis: Simple linear regression models 
were employed to examine the impact of individual so-
cial media metrics on box office. Due to the initial lack of 
significant direct correlations, the focus of the regression 
analysis shifted from “prediction models” to “indicator 
correlation/trend comparison,” and from “causal valida-
tion” to “insight summary + empirical exploration”. The 
intent is to explore relationships and highlight tendencies 
rather than predict precise outcomes.
The core of this methodology is to gather multi-platform 
social media data and connect it with film box office data, 
building an analysis model.

3. Results

3.1 Trend Image Analysis
Visual inspection of the trend images provided initial sus-
picions regarding the relationships between box office and 
various social media metrics24.
Box office data and Rotten Tomatoes Freshness exhibited 
a similar changing trend, suggesting a positive correlation.

Box office data and Audience Score showed opposite 
changing trends, leading to a suspicion of negative cor-
relation.
Box office data and RT-Score also demonstrated largely 
opposite changing trends, indicating a potential negative 
correlation.
However, for box office data and social media scores, no 
obvious trend was observed, suggesting a lack of correla-
tion between them.

3.2 Descriptive Statistics
Table 1 presents the descriptive statistics for all variables 
29.
LN(Box Office) had a mean of 20.825 and a standard de-
viation of 0.796.
Rotten Tomatoes Freshness had a mean of 0.915 and a 
standard deviation of 0.058.
Audience Score had a mean of 0.875 and a standard devi-
ation of 0.057.
RT_Scorei (Audience Score - Professional Score) had a 
mean of -0.040 and a standard deviation of 0.099.
Intwiter had a mean of 5.040 and a standard deviation of 
0.875.
Intik had a mean of 4.015 and a standard deviation of 
0.629.

Table 1. Descriptive Statistics

Variable N Minimum Maximum Mean Std. Deviation
LN(Box Office) 4 19.830 21.750 20.825 0.796
Rotten Tomatoes Freshness 
Score

4 0.830 0.960 0.915 0.058

Audience Score 4 0.790 0.910 0.875 0.057
RT_Scorei
(Audience Score – Critics 
Score)

4 -0.170 0.070 -0.040 0.099

lntwiter 4 3.760 5.670 5.040 0.875
lntik 4 3.090 4.500 4.015 0.629

3.3 Correlation Analysis
Table 2 presents the correlation analysis results37. It 
shows that the correlation coefficients between box office 

(lnp) and other indicators were not significant38. Howev-
er, Audience Score showed a significant positive correla-
tion with Twitter Score (lnTwitter) at the 5% level.
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Table 2. Correlation Analysis

lnp
Rotten Tomatoes 
Freshness Score

A u d i e n c e 
Score

RT_Score lntwiter lntik

lnp
C o r r e l a t i o n 
Coefficient

1 0.827 -0.167 -0.581 -0.216 0.282

P-value 0.173 0.833 0.419 0.784 0.718
Rotten Tomatoes Fresh-
ness Score

C o r r e l a t i o n 
Coefficient

0.827 1 -0.485 -0.865 -0.636 -0.061

P-value 0.173 0.515 0.135 0.364 0.939

Audience Score
C o r r e l a t i o n 
Coefficient

-0.167 -0.485 1 0.859 953* -0.341

P-value 0.833 0.515 0.141 0.047 0.659
RT_Scorei
(Audience Score – Critics 
Score)

C o r r e l a t i o n 
Coefficient

-0.581 -0.865 0.859 1 0.92 -0.16

P-value 0.419 0.135 0.141 0.08 0.84

lntwiter
C o r r e l a t i o n 
Coefficient

-0.216 -0.636 0.953* 0.92 1 -0.065

P-value 0.784 0.364 0.047 0.08 0.935

lntik
C o r r e l a t i o n 
Coefficient

0.282 -0.061 -0.341 -0.16 -0.065 1

P-value 0.718 0.939 0.659 0.84 0.935

*Correlation is significant at the 0.05 level (2-tailed).

3.4 Regression Analysis
The regression analysis results, while not showing signif-
icant direct impacts of individual variables on box office, 
provide further insights into the relationships.
Rotten Tomatoes Freshness: The p-value for Rotten To-
matoes Freshness was 0.173, which is greater than 0.1, 
indicating that Rotten Tomatoes Freshness does not have a 
significant impact on box office.
Audience Score: The p-value for Audience Score was 
0.833, greater than 0.1, suggesting no significant impact 
on box office.
RT_Scorei (Audience Score - Professional Score): The 
p-value for RT_Scorei was 0.419, greater than 0.1, indi-
cating no significant impact on box office.
Twitter Score (Intwiter): The p-value for Twitter Score 
was 0.784, greater than 0.1, suggesting no significant im-
pact on box office.
TikTok Score (Intik): The p-value for TikTok Score was 
0.718, greater than 0.1, indicating no significant impact on 
box office.

3.5 Case-Specific Findings and Proposed 
Multi-Platform Engagement System
Despite the lack of widespread statistical significance in 

direct regression models for all social media metrics, our 
exploratory analysis and specific case observations sug-
gest nuanced relationships, particularly when considering 
film type and audience characteristics.
Cultural Affinity Films: Films with strong cultural attri-
butes, such as Black Panther, demonstrated significantly 
higher discussion depth on Twitter (comment/repost ratio 
of 1:8.2) compared to the average (1:4.3). This indicates 
that certain films resonate more deeply within specific 
social media communities, driving qualitative engagement 
beyond mere metrics.
China Market Specific Strategies: Films like Shang-Chi 
employed targeted strategies for the Chinese market. Its 
customized Weibo trailer garnered 2.17 million reposts, 
contributing an estimated 38% to its opening week box 
office in China[7]. This highlights the importance of plat-
form-specific content and localized marketing efforts.
Intellectual Audience Films: For films appealing to highly 
educated audiences, such as Oppenheimer, the frequency 
of “atomic bomb” mentions in lengthy Douban reviews 
showed an inverted U-shaped relationship with box office 
trends (peak r=0.71, p<0.01). This suggests that for niche 
films, qualitative engagement on specific platforms can be 
a strong indicator of interest and potential box office per-
formance.
Based on these observations, we propose a multi-platform 
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social media engagement assessment system. This system 
acknowledges that while overall “hotness” may not di-
rectly predict box office, specific engagement patterns on 
relevant platforms, especially when combined with film 
genre and audience demographics, can provide valuable 
insights. The system would emphasize:
Qualitative Metrics: Moving beyond simple likes/shares 
to analyze comment depth, sentiment, and topic relevance.
Platform Specificity: Recognizing that different platforms 
cater to various audiences and content formats, and their 
impact on the box office may vary.
Audience Segmentation: Understanding the “fan activity 
index” and how different fan bases interact with content 
and subsequently influence the box office.
Trend Analysis: Focusing on the changing trends between 
social media metrics and box office, rather than solely on 
direct statistical correlation, to identify emerging patterns.

4. Limitations & Future Outlooks

4.1 Limitations
This study has several limitations, primarily stemming 
from the complexity of isolating the impact of social me-
dia in a highly interconnected film ecosystem.
IP Foundation Interference: The social media spread of 
films like Avengers: Endgame is partly attributable to the 
pre-existing 120 million fan base accumulated from 22 
previous films[8]. It is challenging to completely strip 
away this historical effect and attribute the box office 
purely to current social media engagement.
Platform Algorithm Changes: Social media platform al-
gorithms are constantly evolving, which can significantly 
influence content visibility and user engagement. This dy-
namic nature makes it difficult to establish consistent and 
long-term correlations.
Unaccounted Factors: This research did not fully consider 
the impact of pirated resource leaks on social discussions, 
which can influence both sentiment and box office perfor-
mance.
Data Credibility Fluctuations: Fan-driven “score-bomb-
ing” behaviors can lead to fluctuations in the credibility of 
data on platforms like Douban.

4.2 Future Outlooks
Future research can address these limitations and expand 
upon the current findings in several ways:
Inclusion of TikTok Short Video Propagation: The in-
creasing influence of short video platforms like TikTok 
warrants their dedicated inclusion in future studies. Ana-
lyzing video views, challenges, and user-generated con-

tent trends could provide richer insights.
Refined Audience Segmentation: Further segmentation of 
audiences based on demographics, psychographics, and 
viewing habits could reveal more granular insights into 
how social media influences specific consumer groups.
Advanced Modeling Techniques: Employing more sophis-
ticated econometric or machine learning models that can 
account for confounding variables and dynamic relation-
ships could provide a more robust understanding of the 
causal links between social media and box office.
Qualitative Analysis Expansion: Deep dives into qualita-
tive data, such as sentiment analysis of comments and the-
matic analysis of discussions, could offer richer contextual 
understanding beyond quantitative metrics.

5. Conclusion
In conclusion, while direct linear regression analysis did 
not consistently show statistically significant relationships 
between individual social media metrics and film box 
office in this exploratory study, our findings underscore 
the complex and nuanced influence of social media on 
film commercial success. The visual trend analysis and 
case-specific observations reveal that social media en-
gagement, particularly for films with established fan bases 
or strong cultural resonance, plays a vital role in driving 
audience interest and, consequently, box office perfor-
mance.
This study proposes a multi-platform social media en-
gagement assessment system, moving beyond simple 
quantitative correlations to emphasize the importance 
of qualitative metrics, platform specificity, and audience 
segmentation. By focusing on “indicator correlation/trend 
comparison” and adopting an “insight summary + em-
pirical exploration” approach, we provide a foundational 
framework for understanding how film hotness, even 
when not directly predictive of box office, can serve as 
a critical indicator within a broader marketing strategy. 
Our research contributes to film marketing literature by 
offering a replicable system for evaluating multi-platform 
popularity, thereby laying practical groundwork for the 
development of future box office predictive models that 
incorporate the dynamic nature of social media engage-
ment.
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