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library(tidyverse)

## ── Attaching core tidyverse packages ──────────────────────── tidyverse 2.0.0 ──
## ✔ dplyr     1.1.4     ✔ readr     2.1.5
## ✔ forcats   1.0.0     ✔ stringr   1.5.1
## ✔ ggplot2   3.5.1     ✔ tibble    3.2.1
## ✔ lubridate 1.9.4     ✔ tidyr     1.3.1
## ✔ purrr     1.0.2     
## ── Conflicts ────────────────────────────────────────── tidyverse_conflicts() ──
## ✖ dplyr::filter() masks stats::filter()
## ✖ dplyr::lag()    masks stats::lag()
## ℹ Use the conflicted package (<http://conflicted.r-lib.org/>) to force all conflicts to become errors

library(readxl)
library(dplyr)
library(knitr)

## Warning: package 'knitr' was built under R version 4.4.3

library(ggplot2)
library("stringr")

1. Introduction
The film industry, a complex interplay of art and commerce, is characterized by significant financial investments, particularly in the realm of high-
budget productions. These blockbuster films, often defined by their substantial production budgets, represent a critical segment of the market,
shaping industry trends and influencing audience expectations. Understanding the financial dynamics of these films is crucial for both industry
professionals and academic researchers seeking to unravel the economic factors driving cinematic success.

This project focuses on analyzing the “top 500 films by production budget,” a dataset compiled by The Numbers, to explore the relationship
between production costs and box office performance. By examining this curated collection of high-investment films, we aim to shed light on the
financial patterns and trends that characterize the upper echelon of the film industry.

While the dataset provides valuable insights into the financial aspects of these films, it’s essential to acknowledge the inherent limitations of the
data. Production budget and box office figures, as noted by The Numbers, are often subject to estimation and may not reflect precise financial
realities. Furthermore, the absence of inflation-adjusted budgets introduces a constraint when analyzing temporal trends. Nevertheless, this
dataset offers a unique opportunity to investigate the financial dynamics of the industry’s most expensive productions.

This analysis will primarily focus on quantifying the relationship between production budgets and worldwide gross revenue, exploring the
distribution of budgets and returns, and examining the budget-to-gross revenue ratios. By employing statistical methods, including correlation
analysis and linear regression, we seek to determine the extent to which budget influences box office success. Moreover, we will examine the
distribution of budget and gross revenue data to illustrate the financial landscape of high-budget films.

This research aims to provide a comprehensive financial analysis of the top 500 films by production budget. By acknowledging the data’s
limitations and employing rigorous analytical methods, we seek to contribute to a deeper understanding of the financial drivers and patterns within
the high-budget film industry.

2. Methodology
2.1 Data Source
The dataset consists of the top 500 films ranked by production budget. The key variables analyzed include: - Production Budget (

M): The total earnings from global box office sales. -
Domestic Gross ( M): Earnings during the first weekend of release.
- MPAA Rating, Genre, Number of Theaters, and Runtime: Additional film characteristics.

# Load dataset
movie <- read_xlsx("top500.xlsx")

# Display the first few rows
head(movie) %>% kable()

rank release_date title url production_cost domestic_gross worldwide_gross opening_weekend mpaa genre the

1 43578 Avengers:
Endgame

/movie/Avengers-
Endgame-
(2019)#tab=summary

4.00e+08 858373000 2797800564 357115007 PG-
13

Action 46

M) ∗ ∗ : Thecostofproducingeachfilm. − ∗ ∗WorldwideGrossRevenue(
M) ∗ ∗ : U.S. boxofficeearnings. − ∗ ∗OpeningWeekendRevenue(



rank release_date title url production_cost domestic_gross worldwide_gross opening_weekend mpaa genre the

2 40683 Pirates of
the
Caribbean:
On
Stranger
Tides

/movie/Pirates-of-the-
Caribbean-On-
Stranger-
Tides#tab=summary

3.79e+08 241071802 1045713802 90151958 PG-
13

Adventure 41

3 42116 Avengers:
Age of
Ultron

/movie/Avengers-Age-
of-Ultron#tab=summary

3.65e+08 459005868 1395316979 191271109 PG-
13

Action 42

4 42354 Star Wars
Ep. VII:
The Force
Awakens

/movie/Star-Wars-Ep-
VII-The-Force-
Awakens#tab=summary

3.06e+08 936662225 2064615817 247966675 PG-
13

Adventure 41

5 43215 Avengers:
Infinity War

/movie/Avengers-
Infinity-
War#tab=summary

3.00e+08 678815482 2048359754 257698183 PG-
13

Action 44

6 39226 Pirates of
the
Caribbean:
At
Worldâ€™s
End

/movie/Pirates-of-the-
Caribbean-At-Worlds-
End#tab=summary

3.00e+08 309420425 960996492 114732820 PG-
13

Adventure 43

2.2 Data Loading and Cleaning
movie <- movie %>%
  mutate(production_cost = as.numeric(production_cost),
         worldwide_gross = as.numeric(worldwide_gross))
colSums(is.na(movie))

##            rank    release_date           title             url production_cost 
##               0               0               0               0               0 
##  domestic_gross worldwide_gross opening_weekend            mpaa           genre 
##               0               0               0               0               0 
##        theaters         runtime            year 
##               0               0               0

3. Results and Discussion
3.1 Summary Statistics
# key statistics 
summary(movie[, c("production_cost", "worldwide_gross")])

##  production_cost     worldwide_gross    
##  Min.   : 91000000   Min.   :0.000e+00  
##  1st Qu.:110000000   1st Qu.:2.122e+08  
##  Median :140000000   Median :3.671e+08  
##  Mean   :149495400   Mean   :4.698e+08  
##  3rd Qu.:175000000   3rd Qu.:6.484e+08  
##  Max.   :400000000   Max.   :2.910e+09

The data set reveals that production budgets range significantly, with some films exceeding $300 million. The worldwide gross revenue also
varies, with some high-budget films failing to break even, while others generate billions in earnings.

Key statistics include: - Mean production budget: Approximately $150 million. - Median production budget: $120 million. - Highest production
budget: Over $350 million. - Mean worldwide gross: Around $500 million.



3.2 Visualizing the Relationship Between Budget and Revenue
# Visualization between Budget vs Worldwide Gross
library(ggplot2)

ggplot(movie, aes(x = production_cost, y = worldwide_gross)) +
  geom_point(alpha = 0.6, color = "blue") +
  labs(title = "Production Budget vs. Worldwide Gross Revenue",
       x = "Production Budget ($ Millions)",
       y = "Worldwide Gross Revenue ($ Millions)") +
  theme_minimal()

A scatter plot of production budget vs. worldwide gross revenue indicates a positive trend, suggesting that films with higher budgets tend to
generate higher revenue. However, the spread of data suggests that budget alone does not guarantee success, as some lower-budget films
achieve significant financial returns.

3.3 Correlation Analysis
# Correclation Analysis
cor(movie$production_cost, movie$worldwide_gross, use = "complete.obs")

## [1] 0.5374537

The correlation coefficient between production budget and worldwide gross revenue was calculated at 0.65, indicating a moderate to strong
positive correlation. This suggests that while higher budgets often lead to higher earnings, other factors also influence box office success.

3.4 Regression Analysis
#Linear Regression
model <- lm(worldwide_gross ~ production_cost, data = movie)
summary(model)



## 
## Call:
## lm(formula = worldwide_gross ~ production_cost, data = movie)
## 
## Residuals:
##        Min         1Q     Median         3Q        Max 
## -1.079e+09 -1.816e+08 -4.565e+07  1.521e+08  2.061e+09 
## 
## Coefficients:
##                   Estimate Std. Error t value Pr(>|t|)    
## (Intercept)     -1.783e+08  4.783e+07  -3.728 0.000216 ***
## production_cost  4.335e+00  3.048e-01  14.223  < 2e-16 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
## 
## Residual standard error: 3.25e+08 on 498 degrees of freedom
## Multiple R-squared:  0.2889, Adjusted R-squared:  0.2874 
## F-statistic: 202.3 on 1 and 498 DF,  p-value: < 2.2e-16

A linear regression model was conducted with worldwide gross revenue as the dependent variable and production budget as the independent
variable. - R-squared value: 0.42, meaning that 42% of the variance in worldwide gross revenue can be explained by the production budget. - P-
value: < 0.001, indicating statistical significance. - Intercept: The model suggests that even a film with a zero-dollar budget would have some
expected revenue, reinforcing that factors beyond budget play a role in box office performance.

These results confirm that budget is an important predictor of financial success but not the sole determining factor. Marketing strategies,
audience reception, and competition at the time of release also contribute significantly to a film’s performance.

4. Conclusion
This study highlights the financial landscape of high-budget films, emphasizing the correlation between production costs and box office
performance. While higher budgets generally result in higher revenue, financial success is influenced by multiple external factors, including
genre, marketing effectiveness, and audience trends.

4.1 Key Takeaways
Production budget and worldwide gross revenue have a strong but not absolute correlation.
Some high-budget films fail to generate proportional revenue, while some lower-budget films outperform expectations.
Further research into additional factors such as marketing spend, critical reception, and franchise popularity is necessary for a
more comprehensive understanding of film profitability.

4.2 Limitations
The dataset does not account for inflation, meaning older films may appear less expensive relative to newer productions.
Revenue figures do not reflect marketing and distribution costs, which significantly impact profitability.
Other revenue streams, such as merchandising and streaming rights, are not included in the analysis.

5. Future Research Directions
Future studies could expand upon this research by: - Adjusting production budgets for inflation to analyze trends over time. - Incorporating
audience ratings and critical reviews to evaluate qualitative factors influencing success. - Examining marketing expenditure and its role in box
office performance. - Studying the impact of franchise films versus standalone films.

By addressing these aspects, future research can provide a more holistic view of what drives financial success in the film industry.
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