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 The film industry plays a crucial role in the global economy and popular culture, realizing 

creative outcomes through complex processes involving production to marketing. This 
research analyzes the factors influencing the success of the top 200 films at the Box Office in 

2023 using linear regression. Independent variables such as film ratings, number of theaters, 

and distributors are examined in relation to total gross revenue. The dataset processed for this 
research consists of 200 data points specifically for the year 2023, sourced from Kaggle and 

processed with Python in Google Colab. The analysis revealed that films with a rating of 7.0 

and above averaged a total gross revenue of approximately $100 million, while those rated 
below 7.0 averaged around $50 million, indicating a negative correlation between film ratings 

and gross revenue. Additionally, films shown in an average of 2,000 theaters grossed 

approximately $150 million, demonstrating a positive correlation between the number of 

theaters and gross income. The analysis also indicated that films distributed by major 
companies tend to have higher grosses, with the top distributors achieving an average gross of 

$120 million compared to $70 million for smaller distributors. Nonetheless, this analysis 

highlights the complexity of other factors influencing a film's success. Further research is 
needed for a better understanding. The relevance of these findings for the film industry lies in 

supporting strategic decision-making and the development of more sophisticated analytical 

methodologies. 
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1. INTRODUCTION 

 

In addition to being a vital component of our cultural life, the film business is also significant to the world economy [1]. With 

the rapid rise of technology and global market penetration, the industry has become one of the most dynamic and competitive areas 

in the world of entertainment [2]. A film's ability to succeed is now largely based on its producers' inventiveness as well as a 

thorough knowledge of the industry, current trends, and viewer preferences [3]. Significant failures and in certain cases bankruptcy 

have resulted from the difficulties in forecasting success and enormous production expenses  [4]. To maximize the performance of 

their films, directors and other industry players are now using data analysis as a crucial tool [5]. Producers, distributors, and 

marketers can make better choices regarding a film's creation, distribution, and marketing by utilizing data on audience behavior, 

market trends, and other relevant elements [6]. The purpose of this study is to look into the variables that affect a movie's box office 

performance in 2023. We gather information about films from a variety of secondary data sources using a linear regression analysis 

technique [7], a company with headquarters in the West that manages production, content creation, and international distribution 

for the film and television industries The relationship between a number of variables, including distributors, theater count,  and 

movie ratings, will be investigated in this study [8], utilizing gross total income. As a result, our research advances knowledge of 

the dynamics of the film industry as a whole in addition to offering insight into the elements that affect film performance. The 

methodical process of comprehending and interpreting information from data is known as data analysis, and it forms the foundation 

of this study [9]. The link between one or more independent variables and one dependent variable is understood in this context 

through the use of multiple linear regression as an analytical technique [10]. This research will attempt to determine the primary 

determinants of a film's box office success in 2023 by using this technique. The open data source portal Kaggle, which offers  access 

to a variety of datasets for analysis, is where the data used in this study was found [11]. To determine the association between 

independent and dependent variables, this study will employ the linear regression approach on a dataset comprising the top 200 

box office films of 2023 [12]. 

The findings of this study should give the film business important information for strategic choices like marketing strategy,  

distribution options, and film creation [13]. Furthermore, the results of this study may serve as a foundation for the creation of more 

complex analytical techniques for forecasting future box office success [14]. The film business may enhance their tactics, produce 

more and better films, and realize higher profit potential if they have a better grasp of the elements that affect a film's commercial 

success [15]. As a result, this research bears substantial implications for the entertainment industry's ongoing development and 

transformation.
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2. RESEARCH METHODS 
 

2.1 Linear Regression

Finding a functional link between one or more independent variables (also referred to as predictor variables or input factors) 

and  one dependent variable (sometimes referred to as response variables or output variables) can be done statistically using linear 

regression [9]. Understanding and modeling the effects of independent factors on the dependent variable is the primary objective 

of linear regression [16]. In linear regression, it is assumed that the relationship between the independent variable and the dependent 

variable can be explained through a linear function. This linear function is expressed in the form of the mathematical equation y = 

β0 + β1x1 + β2x2 + ... + βnxn + ε, [17]. where:  y is the dependent variable or the predicted outcome (in this study, it represents 

the total gross revenue of a film). β0 is the intercept term, representing the baseline value of y when all other predictors are zero.  

β1,β2,…,βn are the regression coefficients or slopes, which indicate the degree of change in y for a unit change in each 

corresponding independent variable x1,x2,…,xn. x1,x2,…,xn are the independent variables or predictors (in this case, they represent 

factors such as the number of theatres, distributor presence, and film ratings). ϵ epsilonϵ represents the error term, capturing the 

variation in y that cannot be explained by the independent variables. 

Finding the regression coefficients that most closely match the observed data is the first step in the linear regression procedure. 

The least squares method is typically used for this, and the model that fits the data the best is the one with the smallest mean square 

error between the model's projected values and the observed values [18]. There are many uses for linear regression, such as 

hypothesis testing, identifying correlations between variables, and making predictions. It is one of the most widely used analytical 

methods in statistics and has applications in many different domains, such as the natural sciences, social sciences, economics, and 

medicine [19]. 

 

2.2 Box Office

Even though a successful box office run is frequently regarded as an indicator of a movie's success, American distributors 

predominate in both domestic and international film markets [7]. The media and the film industry typically pay close attention to 

films that do well at the box office [20]. The number of subscribers and box office success are likewise influenced by the distribution 

of films [21]. Future opportunities, including sequels, follow-up projects, or more lucrative distribution arrangements, may arise as 

a result of the box office performance. Certain movies that do well at the box office sometimes have a lasting effect on the film 

business as well as trends and popular culture. Thus, the box office performance of a movie is frequently the center of interest for 

producers, studios, and other entertainment business participants [22].

 

2.3 Total Gross

 A phrase that is frequently used in the film business to describe the total gross receipts or total money received from the sale of 

movie tickets for a picture during a given time frame. This represents the total gross revenue from all showings at different theaters 

and locales. TotalGross is the total amount of money made from the sale of movie tickets, including standard tickets, IMAX and 

3D tickets, and any additional money made from special screenings or film festivalsThe phrase "TotalGross" is typically used in 

relation to a movie's box office success and financial analysis. This is a crucial metric for assessing a movie's commercial viability 

and is frequently used as a benchmark in the business to compare how well each movie is doing in terms of earnings [23]. 

 

2.4 Distributor 

An organization or business that distributes movies to different markets or platforms so that people can see them is known as  a 

distributor of motion pictures. A film distributor's primary responsibility is to handle every facet of distribution, from arranging the 

movie's marketing and promotion to negotiating contracts with theaters, streaming services, and television. Film distributors  

typically have strong ties to theaters, streaming services, and television networks in addition to vast networks inside the film industry 

[24]. They are also in charge of organizing efficient distribution plans to increase the number of viewers and money made from the 

released movies. In addition, by buying the distribution rights from film creators, distributors might incur financial risks or 

contribute to the finance of the film industry. To raise public awareness and interest in the movies they distribute, they are  frequently 

involved in the marketing and promotion of the movies. Film distributors may occasionally operate globally, which means  that they 

are in charge of setting up film distribution in a variety of international markets. In order to satisfy changing market demands and 

tastes, distribution and promotional techniques must be modified [25]. 

3. RESEARCH METHODS 
 

3.1 Datasets

The dataset processed for this research consists of 200 data points and this data is only for the year 2023, taken from Kaggle. 

The 200 data points in the insurance.csv dataset are organized into 6 columns. The dataset consists of two numeric columns (Rank 

and Theaters) and four categorical columns (Distributor, TotalGross, Title, and ReleaseDate). Each of these variables was car efully 

selected to analyze their potential impact on the box office performance of films. Below is a detailed explanation of these variables 

and the rationale behind their selection: 
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Rank: This numeric variable represents the ranking of films based on their total gross earnings at the box office. The aim of  

including this variable is to analyze whether a film's position on the ranking list correlates with other factors like the number of 

theaters or distributor presence. 

1. Theaters: This numeric variable reflects the number of theaters in which a film was screened. Theaters are a critical 

factor for assessing distribution reach, as wider distribution is often linked to higher gross revenue. By including this 

variable, the study aims to explore the relationship between theater count and box office success. 

2. Distributor: This categorical variable indicates the company responsible for distributing the film. Distributors play a 

significant role in determining a film's marketing and reach. The goal is to investigate whether films distributed by 

larger, more established companies tend to perform better in terms of gross earnings. 

3. TotalGross: This numeric variable represents the total revenue generated by a film during its theatrical run. It serves as 

the dependent variable in the regression model, with other variables being analyzed for their influence on this outcome. 

4. Title: Although this categorical variable captures the name of each film, it was not used in the analysis as it does not 

provide numeric or categorical data useful for regression. 

5. ReleaseDate: This variable records the date when the film was released, which could impact its box office performance 

due to seasonal factors or competition. However, it was excluded from this specific analysis as the focus was on 

distributor, theater count, and rank. 

The purpose of including these variables in the Python data processing is to model and predict how factors like distribution 

strategy, theater coverage, and film ranking influence the overall box office performance. The linear regression model helps quantify 

the degree of influence each variable has on the total gross revenue. The distribution numbers were reorganized into a range from 

1 to 50, representing 50 unique distributors within the dataset. Each distributor’s name was grouped and assigned a corresponding 

numerical value for analysis. This step was crucial to facilitate the regression analysis, as categorical data like distribut or names 

cannot be directly used in linear regression without first being encoded into numerical values. To determine the range and grouping 

of the data, the researchers did not rely on formal Distribution Tests such as Probability Plots or normality testing. Instead, a 

categorical grouping technique was employed, where each distributor was given a unique identifier based on the frequency of 

occurrence within the dataset. This approach ensures that each distributor is represented equally and allows for a clearer analysis 

of how distributor presence correlates with box office performance. 

 

3.2 Data Pre-processing 

Pre-processing is carried out in processing data so that the data used can be processed properly and avoid incorrect data. In the 

processing process carried out, the initial data used is still raw data. In the process, the required data will be formatted in a certain 

way and according to needs. The research stages of the system to be built can be seen in Figure 1. 

 

 
 

Figure 1. Research Stages 

 

3.3 Data Analysis

This research uses multiple linear regression data analysis, which is processed using Python and implemented with Google 

Colab Notebook. The first job in data analysis is to remove unwanted data, such as empty data, data outside the threshold, and 

inappropriate data types. The results of the data cleaning process will be divided into two parts: data used for training and data used 

for testing. The training process involves utilizing a portion of the data to teach the algorithm how to recognize patterns and 

relationships within the dataset, and testing uses data to find out how the algorithm worked before. 20% of the test data and 80% 

of the training data consist of this split. Among the software required are datasheets used in the data simulation process and libraries 

or packages used in the data process. Datasheet checks data and deletes data that is not needed. An additional step is to determine 

percentages for training and testing data. As a result, the data accuracy testing process was carried out with da ta that was not 

included in the datasheet.
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Figure 2. Research Dataset 

 

Pre-processing is carried out to reduce errors and homogenize data to facilitate the training process and testing process. The 

pre-processing stages that must be carried out are letter folding, filtering, word normalization, tokenization, and stopword removal. 

An overview of the pre-processing stages can be seen in Figure 3. 

 

 
 

Figure 3. Preprocessing stages 

 

The following image is the raw dataset of top-grossing films obtained from Kaggle, which will undergo a filtering process as 

illustrated below: 

 

 
 

Figure 4. Raw Data 

 

Figure 4 shows whether the data is still intact or not cleaned so that the data type is still the default. The following are the results 

of the dataset filtering that has been carried out in Figure 5. 

 

 
 

Figure 5. Results of The Filtering Process
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4. DISCUSSION AND RESULTS 

 

4.1 System Implementation 

The proposed method has been tested through experiments; however, the results show that classifying related software in 

software analysis can be achieved effectively through linear regression. In conclusion, software analysis can easily use well -

designed machine learning models. Understanding of software functionality will also be enhanced by the application of machine 

learning in information analysis. Basic Linear Analysis A case model with one independent variable is called simple linear 

regression. The dependent variable is defined using simple linear regression. Y = β0 + β1 + €. The influence of independent 

variables is differentiated from the interaction of dependent variables by simple regression. The author of this research will provide 

results from the application of multiple linear regression, the Python programming language, for the development of a profit 

prediction system. The following description describes the steps for designing a system using the Python programming language. 

4.2 Preparing Libraries and Data 

The first step that must be taken to design a profit prediction system in Python is to prepare libraries and research data in  CSV 

format. Library preparation and research data can be seen in Figure 6 below. 

 

 
 

Figure 6. Library and Data Settings 

 

4.3 Data Selection 

Determine the variables to be analyzed. 

 

 
 

Figure 7. Selection Data 

 
4.4 Data Visualization 

To visualize/plot data, first import matplotlib. Also import the Scatter matrix as follows: 

 

 
 

Figure 8. Library visualization 

 

After that, continue with data visualization according to the variables that have been determined first 

 

 
 

Figure 9. Visualization Diagram
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From the visualization results above, it can be concluded that there is a slight upward trend, indicating that films with higher 

ratings tend to be shown in more cinemas. There is a slight upward trend, indicating that films with higher ratings tend to earn 

higher total grosses. There is a slight upward trend, indicating that films shown in more theaters tend to generate higher total grosses. 

 

4.5 Scatter Plot 

See the distribution of data between the independent and dependent variables being analyzed 

1. Scatter Plot with Rank variable. 

 

 
 

Figure 10. Scatter Plot of Rank Variables 

 

TotalGross vs Ranking 

X-axis Movie rating (Rating) 

Y-axis: Film gross (TotalGross) 

Each point on the graph represents one movie. The position of the point is determined by the film's rating (X-axis) and the 

total gross revenue it generated (Y-axis). 

There appears to be a weak positive trend between a film's ratings and its grosses. Films with higher ratings generally have 

higher grosses. However, the data points are scattered around the trend line, indicating that ratings are not the only factor  influencing 

a film's gross.A film's rating can affect its gross. Films with higher ratings are likely to be more popular or well received , which 

can result in larger audiences and higher total grosses. 

2. Scatter Plot with variables Theaters 

 

 
 

Figure 11. Scatter Plot Variable Theaters 

 

TotalGross vs Cinema 

X-axis: Number of cinemas showing films (Cinema) 

Y-axis: Film gross (TotalGross) 

Films that play in more theaters generally have higher grosses. Data points do not cluster tightly around the trend line, 

indicating that the number of theaters is not the sole determinant of a film's total gross. 

3. Scatter Plot with Distributor variable. 
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Figure 12. Scatter Plot of Distributor Variables 

 

TotalGross vs. Distributor 

X-axis: Film publisher/distributor (Distributor) 

Y-axis: Gross film revenue (TotalGross) 

This scatter plot illustrates the relationship between the number of theaters showing a film and its total gross revenue. 

There is a slight upward trend, suggesting that films screened in a larger number of theaters tend to achieve higher gross 

revenue. 

 

4.6 Linear Regression 

After seeing the data distribution in the previous image, linear regression modeling can be carried out, here are the steps. Make 

sure you have installed Scikit Learn first, and another one for testing. This research uses an 80:20 split, with 80% of the dataset 

allocated for training and the remaining 20% reserved for testing. A linear regression machine learning model is then created  and 

trained using the decoupled data. To simplify the process, sci-kit-learn is used. Next, the machine learning model is applied to the 

test data set to generate predictions. A scatter plot is created to compare predicted values with actual values. To visually evaluate 

the performance of the model, the residuals are plotted. The Python code has been developed keeping these thr ee parameters in 

mind. 

 

 
 

Figure 13. Coefficients and Intercept of Rank Variables 

 

Execute according to the results of the coefficients and intercept above by adding the regression line 

 

1. Rank variable regression 

 

 
 

Figure 14. Coefficients and Intercept Variables Rank
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Figure 15. Linear Regression Rank Variables 

 

TotalGross vs. Rank 

Blue Dot (Data Point): 

The blue dots scattered around the trend line indicate that a film's rating is not the sole determinant of its total gross. Other factors 

likely played a role in the film's financial success. 

a. This scatter plot shows a negative correlation between a film's rating and its total gross. 

Red Line (Regression Line): 

The descending red line indicates a negative correlation between film ranking (rank) and total gross income (total gross). 

a. This means that, on average, films with higher ratings (lower numbers) tend to have lower total grosses. 

b. Conversely, films with lower ratings (higher numbers) tend to have higher total grosses. 

 

• Theaters variable regression 

 
 

      Figure 16. Coefficients and Intercept Variables Theaters 

 

 
 

Figure 17. Linear Regression Variable Theaters
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TotalGross vs. Theatres 

Blue Dot (Data Point): 

Each point is plotted on the graph based on total gross (Y-axis) and the number of theaters where the film was shown (X-axis). 

a. The horizontal position of the blue dot indicates the number of theaters where the film is showing. 

b. The further to the right the dot is, the more theaters are showing the film. 

c. The vertical position of the blue dot indicates the total gross of the film. 

d. The higher the dot position, the higher the film's gross income. 

 

Red Line (Regression Line): 

The slope of the red line shows the direction and strength of the relationship between the number of theaters and total gross  

revenue. 

a. A positive slope indicates a positive correlation. 

b. This means that, in general, films that play in more theaters tend to gross higher. 

 

• Distributor variable regression 

 
 

Figure 18. Coefficients and Intercept of Distributor Variables 

 

 
 

Figure 19. Linear Regression for Distributor Variables 

Blue Dot (Data Point): 

Each blue dot represents an individual movie in the dataset. 

a. The horizontal position of the dot indicates the film's distributor, possibly represented by a code or abbreviation. 

b. The vertical position of the dot indicates the total gross of the film. 

c. The higher the dot position, the higher the film's gross. 

 

Red Line (Regression Line): 

The slope of the red line indicates the direction and strength of the relationship between distributors and total gross revenue. 

a. This shows a positive correlation. 

b. In this case, films distributed by companies positioned higher on the X-axis (likely large distributors) tend to have higher 

total grosses.  

 

 

5. CONCLUSION 

 

Based on the results of the analysis carried out on the top 200 films at the Box Office in 2023 using the linear regression method, 

several important findings were found which have become a focal point for the film industry and strategic decision making: RANK 

Effect : There is a negative correlation between a film's rating and gross earnings, indicating that films with higher ratings tend to  

have lower earnings, but factors such as narrative quality and creativity also influence a film's financial success.  THEATER Impact 

There is a positive correlation between the number of theaters showing films and gross revenues. Films that play in more theaters 
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tend to gross higher, underscoring the importance of wide distribution in achieving commercial success. Role of DISTRIBUTOR 

: Analysis shows a positive correlation between film distributors and gross revenues. Films distributed by large companies or those 

with a strong market share tend to have higher gross potential.

 

Example Analysis: The Movie "Barbie" 

 
 

Figure 20. Top Movies 

 

The film "Barbie," one of the most popular films in 2023, can be analyzed based on the above findings: 

1. From the data, it can be seen that the Barbie film rank has the highest ranking in terms of popularity or ticket sales. 

2. The Barbie film also played in many different theaters, supporting the finding that wide distribution correlates with higher 

grosses. 

3. For distributors, Barbie films are distributed by large companies or have strong distributor support, which can be a factor 

that contributes to its success in the market. 

Analysis of the film "Barbie" shows that findings about the influence of film ratings, number of theaters and the role of 

distributors can be applied to predicting the financial success of popular films. This strengthens the validity of the analysis results 

and shows the relevance of the findings in the film industry at large. While this research provides valuable insight into the factors 

that influence a film's success at the Box Office, its limitations lie in using data from 2023 only. Future research could expand the 

analysis to include data from previous years to see broader trends and patterns. Additionally, future research could explore other 

factors that may influence film success beyond those examined here, such as marketing strategy and film genre 
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