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Configuration Manual for Leveraging Self-

Attention in Transformer Models for 

Improved Retail Demand Forecasting 
 

Rohith Sardena 

Student ID: X23331313 

 

 

1. Introduction 
This manual provides step-by-step instructions to set up the environment, dependencies, and 

configurations necessary to replicate and execute the research for Leveraging Self-Attention 

in Transformer Models for Improved Retail Demand Forecasting. The models implemented 

in this study include Linear Regression, Decision Tree, Random Forest, LSTM, GRU, and a 

Transformer-based model. The research works with historical retail inventory and demand 

data (including features like weather, promotions, region, seasonality), using Python and 

PyTorch for modeling and evaluation. 

 
 

2. System Hardware Requirements 
Ensure your system meets the following minimum requirements: 

⚫ Operating System: Ubuntu 18.04/20.04 or Windows 10/11 (Linux-based preferred) 

⚫ Processor: Intel Core i5 / AMD Ryzen 5 or higher (Quad-Core recommended) 

⚫ RAM: Minimum 16 GB (32 GB recommended for large-scale datasets) 

⚫ GPU: NVIDIA GPU with CUDA support (optional but strongly recommended for deep 

learning training) 

⚫ Disk Space: At least 20 GB free for dataset, dependencies, and results storage 

 

 

3. Software Requirements: 
⚫ Python: Version 3.8 or newer 

⚫ Core libraries: pandas, numpy, seaborn, matplotlib, scikit-learn 

⚫ Deep Learning: PyTorch (torch and torchvision) 

⚫ Utilities:   

◼ torch.utils.data.Dataset & DataLoader 

◼ LabelEncoder, StandardScaler, MeanAbsoluteError, MSELoss 

⚫ Development environments: Jupyter Notebook, VS Code, or PyCharm 

⚫ Optional: Conda or virtualenv for environment isolation 

 

4. Dataset Details 
 

Kaggle Source: Retail Store Inventory Forecasting Dataset by Anirudh Chauhan on Kaggle 

4.1 Dataset Description 

https://www.kaggle.com/datasets/anirudhchauhan/retail-store-inventory-forecasting-dataset
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This retail inventory forecasting dataset provides synthetic but realistic daily records 

(~73,000+ rows) across multiple stores and products, including features such as sales, 

inventory, pricing, promotions, holidays, weather, and more—aimed to simulate real-world 

retail behavior. 
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5. Model Configuration 

 
 

5.1 Baseline Models 
Default algorithms and hyperparameters: 

 

 
 

⚫ Linear Regression 

◼ No hidden layers, standard solver 

◼ Optimized with Least Squares 

 

⚫ Decision Tree 

◼ Default depth unless tuned 

 

⚫ Random Forest 

◼ 100 trees; bootstrap-enabled; random_state=42 
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Each model trained using features and target (Demand) with scaling via StandardScaler. 

 

 
 

5.2 Deep Learning Models (LSTM / GRU) 
Configured using a sliding window time-series setup: 

⚫ Window Size: 30 days 

⚫ Forecast Horizon: 1 day ahead 

 

LSTM Configuration: 

⚫ Layer type: LSTM 

⚫ Units: 64 hidden units 

⚫ Layers: 2 

⚫ Dropout: 0.2 
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⚫ Optimizer: Adam 

⚫ Loss: MSE 

⚫ Epochs: 10 

 

 
 

 

 
 

GRU Configuration: 

Same setup as LSTM using GRU recurrent cell 
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5.3 Transformer Model 
 

Architecture Settings: 

⚫ Input projection: Linear layer from input_dim → d_model 
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⚫ d_model = 64; 

⚫ Number of heads (nhead): 4; 

⚫ Encoder layers: 2; 

⚫ Dropout: 0.1 

 

 
 

 
 

Training Setup: 

⚫ Window-based input (batch × seq_len × features), permuted to (seq_len × batch × 

d_model) 

⚫ Regression head: final linear layer to scalar output 

⚫ Loss: MSELoss; Optimizer: Adam; Epochs: 10 
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6. Conclusion 

This configuration manual outlines every step required to replicate the research workflow—

from data ingestion to model training and comparison. Feel free to adapt architectures or 

hyperparameters as needed for further experimentation. For troubleshooting, review error 

messages carefully or consult the official documentation for libraries being used. 
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