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Configuration Manual 
 

César Antonio Ledesma González 
Student ID: 23425016 

 

1 Introduction 
 
This Configuration Manual details the environment setup as well as the execution steps for the 
forecasting model developed during the MSc project “The Influence of Weather on Fashion 
Retail: Developing a Sustainable and Interpretable Forecasting Model.” It contains all details 
regarding the environment setup, and steps needed to reproduce experiments and results. 
 

2 Hardware Requirements 
 
The system setup for this research is described in Figure 1 along with the software specs 
used. 
 

 
 

Fig 1. System Configuration 
 
To effectively implement the forecasting model, the following specifications are 
recommended: 
 

Minimum: 
• CPU: Intel® Core™ i5/ Apple M1 
• RAM: 8 GB 
• Disk: 500 MB Available  

 
Recommended: 

• RAM: 16 GB (for faster SHAP/Prophet processing) 
 

3 Environment Setup 
Operation System: macOS Sequoia 15.5 

Development tools:  
• Visual Studio Code, Version: 1.102.2 (Universal) 
• Python Virtual Environment (venv) 
• Terminal (macOS default for iTerm2) 

Programming Language: 
• Python 3.12.11 
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4 Required Libraries and Dependencies 
 
Prior to conduction any data analysis, must ensure that required libraries and packages that 
facilitate data cleaning, processing, modelling, and evaluation are installed. The critical 
libraries that have been references in thesis are:  
 

• Package Manager: pip 
• Installation File: requirement.txt 

 
Requirements.txt 
 

txt 
#Core libraries 
pandas==2.2.2 
numpy==1.26.4 
matplotlib==3.8.4 
seaborn==0.13.2 
scikit-learn==1.5.0 
 
#Machine learning models 
xgboost==2.0.3 
lightgbm==4.3.0 
statsmodels==0.14.2 
 
#Time series and forecasting 
prophet==1.1.5 
pmdarima==2.0.4 
 
#Model interpretation 
shap==0.45.0 
 
#Clustering and dimensionality reduction 
scipy==1.13.0 
umap-learn==0.5.6 
 
#CmdStan backend for Prophet (required if using 
Prophet with Stan) 
cmdstanpy==1.2.1 
 

  
Install with: 
 

bash 

pip install -r requirements.txt 
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5 System Configuration 
 
The development of this research project was carried using Visual Studio Code  
Virtual Environment Setup: 
 

bash 

Python3 -m nenv .venv 
source .venv/bin/activate #macOS/Linux 
 

 
Directory Structure: 
 

 
/Modelling 
├── prepared_sales_weather_dataset.csv 
├── shap_feature_analysis.py 
├── Prophet_forecast_comparison.py 
├──clustering_and_forecasting_sub_category.py 
├── outputs/ (plots & logs) 

 
Environment Variables: None required explicitly. 
 
This setup can also be adapted to Windows with Anaconda or Google Colab if desired. 
 

 
Fig 2. Environment Setup Visual Studio Code®  
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6 Data Collection 
 
For this project, a public dataset titled “H&M Sales Data” was used, which contains historical 
sales records from the retail chain. This dataset is suitable for time series forecasting and 
demand analysis in the fashion retail domain. It can be accessed from Kaggle:  
https://www.kaggle.com/datasets/tulasiram574/hm-sales-data   
 
 

 
 

Fig 3. Dataset  
 
 

7 Data preprocessing 
 
The initial data preparation involved addressing incomplete records by imputing missing 
values and excluding features such as store identifiers. Temporal attributes were included into 
a standard data time format before joining the dataset with external weather data. To further 
refine the dataset and emphasize underlying patterns. The resultant dataset was then exported 
and saved as prepared_sales_weather_dataset.csv.  
 
 

https://www.kaggle.com/datasets/tulasiram574/hm-sales-data
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Fig. 4 Data preprocessing pipeline overview 
 
 

8 Instructions to run the Model 
 

4.1 SHAP Feature Importance  
 
The SHAP analysis was performed to interpret the feature influence on the sales 

prediction model. The model was fitted to the pre-processed dataset and SHAP values were 
generated to assess the effect of variables including “Temperature”, “Humidity” and “Day of 
the Week” upon the sales forecast. The output includes the summary plot, which orders the 
features according to their marginal contribution, this clarifying and enhancing interpretability 
of the model and facilitating informed choices regarding feature retention and actionable 
insights for business strategies.  

 
• SHAP Feature Importance Analysis: 

 
bash 

python shap_feature_analysis.py 
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Fig 5. SHAP feature analysis 
 
 

 
 

Fig 6. SHAP expected output plot 
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4.2 Forecasting and Clustering Prophet 
This step focuses on builds a robust forecasting model using Prophet both at an aggregate 

and subcategory level. It includes applying clustering techniques to group similar 
subcategories, which allows more specific forecasts. Seasonal patterns are also examined to 
enhance temporal understanding and model granularity. 

 
bash 

python Prophet_forecast_comparison.py 
 

Expected Output:  
• Forecast plots: store in outputs/ 
• SHAP summary plot: shap_summary_plot.png 
• Forecast RMSE logs printed to console 

 

 
 

Fig 7. Forecasting and Clustering with Prophet 
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4.3 Model Evaluation  
 
To assess the performance of the forecasting models generated in this work 

modelevaluationplot.py was facilitated. Performance indicators such as RMSE and MAE, 
the script enable a comparison of forecasting accuracy among the Prophet model 
configurations and the clusters. The visualisations clarified the performance of predictive 
subcategories, affirming the contributions of feature importance, the design of clustering 
scheme, and incorporation of seasonality. 

 

 
 

Fig 8. Model Evaluation script 
 

4.4 Sustainability Impact Calculations  
 
The final stage measures the environmental impact of improved forecasting. By 

considering estimations of potential CO2 emissions, offering a quantification for 
sustainable computational operations.   
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Fig 9. CO2 Calculations script 
 
 

9 Troubleshooting Tips 
 

Issue  Solution 

KeyError: `Date´ Ensure the CSV has a properly formatted Date column. 
Check with df.columns 

TypeError: 
unexpected keyword 
argument ‘square’ 

Use mean_squared_error(...,squared=False) 
with compatible sklearn version 

ModuleNotFoundError: 
No module name 
`Prophet´ 

Run pip install prophet. For M1/M2 chips, install 
dependencies like cmdstanpy first. 

SHAP slow to compute Use X_train.sample(1000) to reduce memory load 
Plot doesn’t display Use plt.savefig() instead of plt.show()when 

running from scripts 
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