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Introduction to Movie Box Office Prediction

• Movie investment carries significant risks

– "Cleopatra (1963)", nearly ruined 20th Century 

Fox

– "The Golden Compass (2007)", caused New 

Line Cinema absorbed into Warner Bros.

– "Cutthroat Island(1995) “ made Carolco 

Pictures ceased to exist.



• Features Collection: TMDB website

• A large-scale dataset: 

– contains the meta data for 35k movies 

– along with their worldwide box office revenue

• Investment & Marketing: budget, producers and distributors

• Star Power: actor’s profitability 

• Content: keywords

• Seasonality & Competition:  release time, and competitors 

Introduction to Movie Box Office Prediction



Data Sparsity 

How to learn an effective 
representation for movie box prediction 

Challenges

• Near-synonym keywords
• Missing keywords 

• Robots in Sci-fi vs Robots on 
assembly line

• BERT embedding does not fit well

• Movie poster under-utilized

Idiosyncrasy Multi-Modal



semantic meaning

Keywords Clustering

love
grateful

happy
loved

Superhero, Supervillain, 
Sidekick, Team up

Near-Synonyms Semantic Associations

Use pre-trained word embeddings

co-occurrence statistics

Hierarchical Clustering 

300 dimension 
word vector

50 dimension 
singular vector 

Build a TF-IDF matrix

Spectral Bipartite Graph Partitioning Algorithm



• Masked LM Objective

• Numerical Embedding (compute the distance to an anchor vector)

, where                      are D evenly spaced number over [-10, 10]

Self-Supervised Learning Pretraining

Transformer Encoder
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Visual Grounding

• ‘robot’ have different meaning in film

• Use off-the-shelf object detection model (e.g., VinVL, 1500+ object labels )
– Extract local feature maps for all the detections (discard tiny objects and titles)

VS



Visual grounding

• Contrastive Learning Objective 

• Many-to-Many

: contextualized embeddings 
 of the K keywords 

: visual features for M objects 
on the poster

Positive pairs: 

similar



Challenges

How to learn an effective 
representation for movie box prediction 

Data Sparsity Idiosyncrasy Multi-Modal

Visual 
Grounding 

Self-Supervised 
Pretraining

Keywords 
Clustering



Model Architecture



Main Results

1. Our best model shows a 14.5% of accuracy 
improvement compared to BERTsmall.

2. Independent to the sample size, VG 
method consistently improve the result.



Qualitative Eval – Image Retrieval

Fig 4a: Use the contextualized word embedding of the keyword ‘love’ in the 
context of a romantic movie One Day (2009) to retrieval movie posters. 
The ground truth shows up as the top 6th .



Conclusion

• We propose to pretrain a transformer network with masked

language modeling and visual grounding objectives tailored to the film 

industry context.

• Compared to BERT embedding, the contextualized and visual grounded 

representation improve the box office prediction accuracy. 

• We constructed a large dataset for community to continue exploring the 

movie box office prediction task.​
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