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1 Required Software and Tools
This project uses a Python-based data science stack. The core software environment
should be set up as follows:

• Python: Version 3.8 or higher. It is recommended to use a virtual environment
tool such as conda or venv to manage dependencies.

• JupyterLab: The analysis and model training were performed in a JupyterLab
environment. Screenshots of the notebook are assumed to be a primary component
of the manual’s visual guide.

2 Project and Directory Structure
The codebase is organized in a clear, hierarchical structure. To ensure that file paths and
dependencies resolve correctly, the following directory structure must be recreated:

airbnb-price-prediction-thesis/
├── data/
│ ├── listings.csv
│ └── reviews.csv
├── notebooks/
│ └── code.ipynb
├── models/
│ ├── multimodal_model_clean.pkl
│ ├── tabular_model_clean.pkl
│ ├── preprocessor_clean.pkl
│ └── streamlit_complete_model.json
├── src/
│ ├── streamlit_app.py
│ └── config.py
├── docs/
│ └── images/
│ └── [thesis charts \& plots]
├── requirements.txt
└── README.md
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3 Python Library Dependencies
Python libraries can be installed using pip from a requirements.txt file or manually.
subsection*Libraries Used

• pandas

• numpy

• scikit-learn (sklearn)

• scipy

• matplotlib

• seaborn

• transformers

• torch

• shap

• joblib

• pickle

• json

Figure 1: Necessary import modules

4 Execution and Replication Steps
The process involves data loading, feature engineering, model training (both tabular and
multimodal), evaluation, and finally, generating visualizations and exporting model files.
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4.1 Data Preprocessing and Feature Engineering
This section covers the initial steps of preparing the data for the models.

• Load and Clean Data: The code first loads the listings.csv and reviews.csv
files into pandas DataFrames.

Figure 2: Data loading & preprocessing

Figure 3: Setup file directory
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• Feature Engineering: The raw data is transformed into features suitable for the
models. This includes processing the amenities and description text fields.

Figure 4: Feature engineering

4.2 Model Training and Evaluation
This part of the code trains the various models and evaluates their performance.

Figure 5: Data splitting

4



Figure 6: Model training
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Figure 7: Model Evaluation

4.3 Explanations and Visualization
This section covers the generation of model explanations and visualizations.
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Figure 8: SHAP: SHapley Additive exPlanations
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5 Application Demo
Streamlit Application is created below are screenshots of application. It will help AirBnB
owners to understand factors affecting price and what is right price for property?

Figure 9: Home Page

Figure 10: Predict and Explain Page:1
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Figure 11: Predict and Explain Page:2
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