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1 Introduction

This Configuration Manual provides detailed instructions to replicate the computational
environment and workflow for the MSc research project, Predicting Box Office Success with
Advanced Regression Techniques: Using Data to Merge Art and Analytics. The project
predicts box office revenue and IMDb ratings using the Kaggle IMDb Movie Dataset (1,000
films, CC-BY license) with regression (Linear, Ridge, Lasso) and tree-based models
(Random Forest, Gradient Boosting, XGBoost). The manual covers system requirements,
environment setup, data acquisition and preprocessing, model implementation, output
generation, and troubleshooting, ensuring reproducibility for researchers and practitioners. It
aligns with the thesis’s Methodology (Section 3), Design Specification (Section 4), and
Implementation (Section 5) chapters, using Python 3.8+ and libraries like scikit-learn and
xgboost.

2 System Requirements

2.1 Hardware Requirements
e Processor: Intel 15/i7 or equivalent (used: Intel 17).
Memory: Minimum 8GB RAM, recommended 16GB (used: 16GB).
Storage: 5SGB free disk space for dataset, code, and outputs.
Operating System: Windows 10/11, macOS, or Linux (used: Windows/Linux).

2.2 Software Requirements

o Python: Version 3.8 or higher.
o Libraries:
v’ pandas (1.5.3): Data manipulation.
v" numpy (1.24.3): Numerical computations.
v’ scikit-learn (1.2.2): Regression and tree-based models, preprocessing,
evaluation.
v' xgboost (2.0.3): XGBoost model implementation.
v’ seaborn (0.12.2), matplotlib (3.7.1): Visualizations.
v’ scipy (1.10.1): Statistical analysis.
o Package Manager: pip or conda for dependency installation.
o IDE: Jupyter Notebook, VS Code, or PyCharm (used: Jupyter Notebook).
o Dataset: Kaggle IMDb Movie Dataset (imdb movie dataset.csv), available at
[Kaggle URL] under CC-BY license.



3 Environment Setup

3.1 Installing Python

1. Download Python 3.8+ from python.org.
2. Install, ensuring pip is included and added to PATH.
3. Verify installation: python --version (should return 3.8 or higher).

3.2 Installing Dependencies
1. Install required libraries using pip:

pip install pandas==1.5.3 numpy==1.24.3 scikit-learn==1.2.2 xgboost==2.0.3
seaborn==0.12.2 matplotlib==3.7.1 scipy==1.10.1

2. Verify installations: pip list (should list all packages with correct versions).

1. Import Required Libraries

Figure 1: Importing Necessary Libraries

4 Data Acquisition and Preprocessing

4.1 Acquiring the Dataset
1. Download the Kaggle IMDb Movie Dataset from [Kaggle URL] (CC-BY license).
. Save as imdb_movie dataset.csv in the project directory (e.g., thesis_data/).
3. Verify file integrity: 1,000 rows, 12 columns (Rank, Title, Genre, Description,
Director, Actors, Year, Runtime, Rating, Votes, Revenue, Metascore).



Figure 2: Data Loading and exploration

4.2 Preprocessing Steps

Figure 3: Data information

Figure 4: Missing Values and Summary statistics



. Data Preprocessing and Feature Engineering

Figure 7: Apply Log Transformation
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Figure 10: Feature Selection and preparing for modelling



Figure 11: Splitting Train Test
S Model Implementation

5.1 Feature Matrix and Target Vectors

1. Revenue Prediction:
o Feature matrix: 31 columns (11 numeric, 20 genre).
o Target:y_revenue = df_processed['Revenue (Millions)'] ory_log_revenue =
df processed['log_revenue'].

Implementation and Evaluation

e Prediction Models

Figure 12: Model Building



Figure 13: Linear and Ridge Regression Models

Figure 14: Lasso Regression Model

Figure 15: Random Forest Model (Tree Based Model)



Figure 16: Gradient Boosting Model

Figure 17: XGBoost Model

2. Rating Prediction:
e Feature matrix: 30 columns (exclude Rating).
e Target:y_rating = df_processed['Rating'].

6.2 Rating Prediction Models (Secondary Analysis)

Figure 18: Secondary analysis Rating prediction models

6 Model Comparisons



7. Model Performance Comparison and Results

Figure 19: Model Comparison

Model Performance Comparison
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Figure 20: Plots of Model comparison



8. Feature Importance Analysis

Figure 21: Feature Importance

9. Model Predictions and Residual Analysis

Figure 22: Model Prediction and residual analysis

10. Business Insights and Recommendations

Figure 23: Business Insight and Recommendation

Troubleshooting

¢ Missing Dependencies: Ensure all libraries are installed with correct versions (pip
list).

e Dataset Issues: Verify imdb_movie_dataset.csv is in thesis_data/ and matches the
expected structure.

e Memory Errors: Reduce n_estimators (e.g., to 500) for Random Forest/XGBoost if
RAM is limited.

e Convergence  Warnings: Increase max_iter  for Ridge/Lasso (e.g.,
Ridge(max_iter=10000)).

e File Output Errors: Check write permissions in thesis_data/ directory.
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