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1. Introduction and Motivation

The linear progression model we worked on can help predict the gross income for a film being made

today given variables that are available for executive producers. Movie releases nowadays have massive

budgets, and some make a great gross income, some flop and cause big losses. Many hypothesize what

variables matter. In this model we chose to investigate the films budget, average grossing of the director,

runtime, Rotten Tomato rating, and whether it was adapted from an existing intellectual property or not.

We investigated 25 feature films released in the last few years and performed a linear regression check.

Our model helps decide which observable factors most reliably predict worldwide gross.

2. Data and Variable Definitions

Dependent Variable

Y — Worldwide Gross ($M): Worldwide gross is the money made from box office sales in domestic and
international theatres. This variable is measured in millions of dollars and is the clearest way to measure a
film’s commercial success. This is the bottom line of film production. When studios decide to greenlight a
project, it is because they believe the project will prove financially successful. The source for this

information is Box Office Mojo.

Independent Variables

X1 — Production Budget ($M): We hypothesize that the more budget a film has, the bigger the financial
success and ratings would be. The source for this information is from The Numbers and is reported in
millions of dollars.

X2 — Director Career Average ($M): This variable also supports the hypothesis that more established

directors will make a more successful movie or at least attract a bigger audience. This is a calculation of the

directors’ prior film worldwide gross. The source is Box Office Mojo as well.

X3 — Runtime (minutes): This variable was chosen as movies recently became very long, and it is there

to see the implication of runtime on the overall financial success of the film. This is a combination of



impact. 1. Longer runtimes can deter people from committing to long movies. 2. Longer runtimes can allow

for less showing of the movie in theatres. The information was taken from IMDB.

* X4 — Rotten Tomatoes Score: The Rotten Tomato score is an aftermath, but we wanted to see the
correlation between the films overall rating, and the worldwide gross. The Tomatoemeter. The hypothesis is

that critical reception drives word-of-mouth and awards positioning. The source is rottentomatoes.com.

* X5 — Existing IP (1/0): This variable supports the hypothesis that movies based on existing intellectual
property sequel/remake/adaptation, will bring in a larger audience, as the audience is already familiar with

the story and are interested in it. 1= sequel/remake/adaptation, 0 = original screenplay.

3. Correlation Analysis + Models and Interpretation of Results

The correlation data shows that the best predictor of success is the Director’s Track Record (R ~ 0.72),
followed closely by the budget. However, there is an overlap between these two. We assume that either
the studios entrust bigger budgets to more reputable directors, or the directors with a lower average
require less budget to hire. Because of this, Budget was actually dropped during our backward
elimination process. It became redundant once the director's average gross was in the model, as the
director's name "absorbed" the financial scale of the project. We also found that while Existing IP shows
a solid moderate correlation, Critical Ratings (RT Score) were almost entirely irrelevant to the bottom

line (p = 0.823).

Our final model is statistically significant (F < 0.0001) and explains 63.7% of the variance in box office

success (Adjusted R*2 = 0.637). All three remaining variables are significant with p-values below 0.05:

DirectorAVG (+2.28): For every additional $1M in the director’s career average, the film earns roughly
$2.28M more. This confirms the director's previous success is a more efficient predictor than the film

budget itself.

Existing IP (+487.39): This comes to show that a movie simply being a sequel or established brand is

worth a massive $487M boost in worldwide gross, regardless of other factors.

Runtime (-8.00): Runtime shows a negative relationship where shorter films tend to be more successful
financially. For every extra minute of runtime, our model predicts a decrease of $8M. We assume it is
because longer movies mean fewer daily screenings per screen, which imposes a physical ceiling on
how much revenue a theater can generate in a day, and also, people might have personal preferences to

attend shorter screenings.



By removing the insufficient variables, we are left with the following final model:

Y =972.48 + 2.28-(DirectorAVG) — 8.00-(Runtime) + 487.39-(ExIP)

5. Conclusion and Managerial Importance

From our model we can learn the following managerial takeaways:

* 1. Reputable directors are more likely to increase the financial success of the film. Capital allocated to
securing proven directors is more efficient than capital allocated to scaling the entire production scope.

* 2. Shorter runtimes could help increase the box office gross. The —$8M-per-minute coefficient implies a
real economic case for keeping films tight. A 90-minute cut versus a 150-minute cut implies roughly
$480M of latent gross.

* 3. Our model predicts that creating an original movie could start the production off approximately $487M
behind a movie based on existing intellectual property. This isn't an argument against original filmmaking,
Anora and The Holdovers earned awards prestige, but it explains why studio slates have tilted so heavily

toward sequels and remakes.



Appendix — Excel Output

A.1 Initial Model — All 5 Independent Variables
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A.2 Step 1 — After Removing RTScore
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A.3 Step 2 — After Removing RTScore and Budget
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A.6 Data Source

Variable Definition Primary Source URL Pattern

Y Worldwide gross (USD millions, lifetime theatrical) Box Office Mojo
https:/ fwww.boxofficernojo.com

X1 Production budget {USD millicns, reported) The Numbers { IMDb
https://www . the-numbers.com

Director's prior career-average worldwide gross across all

x2 theafrical features (excludes the film itself) Beox Oflos Mojo https=//www boxofficemajo.com
X3 Theatrical runtime in minutes (single deterministic value per IMDb / Box Office Mojo movie page Listed under 'Runtime’ on each title
filmy page
x4 Rotten Tomatoes Tomatometer (critic %) at end of theatrical Rotten Tomatoes
run https://www. rottentomatoes.com
X5 Existing IP (1 = wequalramalosiadaptatior; 0 = arigins! Editorial classification Defined per project specification

screenplay)
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