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Enhancing Financial Synthetic Data Generation
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Vasudha Kurugundra
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1 Introduction

This configuration manual provides a comprehensive guide to setting up, training, and running
inference for the S&P 500 Stock Market Prediction Project, which leverages Generative
Adversarial Networks (GAN) and Variational Autoencoders (VAE) with Retrieval-Augmented
Generation (RAG) enhancements.

The document is designed to help users replicate the experimental setup used in this research. It
includes detailed environment setup instructions, software dependencies, dataset preparation,
model training commands, and inference procedures.

2 Hardware & Software Requirements

Minimum Requirements:

e Processor: Quad-core CPU

e RAM: 16 GB

e Storage: 50 GB free space

e GPU: NVIDIA GPU with 8 GB VRAM (e.g., GTX 1080 or higher)

Recommended Setup:

Processor: 8-core CPU

RAM: 32 GB

Storage: 200 GB SSD

GPU: NVIDIA RTX 3090 / A100 for accelerated training
Operating System: Windows 10 / Ubuntu 20.04 LTS
Python Version: 3.10 (via Conda)



3 Environment Setup

3.1 Download & Unzip the folder to open in VScode

View Go Run

“v VASU PROJECT
> _pycache__

> config

¥ MODEL ACCUR
README.md

> OUTLINE
> TIMELINE

File Edit Selection View
EXPLORER Terminal New Terminal Ctrl+Shift+
- VASU PROJECT BED
Run Tz
Run Build Ta:

Run Active File

Configure Ta

Configure Default Build Task.

> OUTLINE
TIMELINE




3.4 Run the following commands in an order

a. conda create —name my_project python=3.10 -y
b. condaactivate my_project
c. pythontrain_base_models.py --model both --epochs 100 --start-date 2010-01-01

® train_base models.py X
~ VASU PROJECT

> config L j t plot_loss_and_accuracy
> data
models
-path.dirname(_ file ), "src

load and process_data

. data to csv
_hyperparameters

format=
uirements.txt

#® train_base mod

>
v o i :
sktop\VASU PROJECT> python train base models.py
Initialized Enhanced BaseModelTrainer on cpu
Training epochs updated: 19
Preparing data for training
. :Fetching S&P 580 data from
&P 500 data from 2818-81-081 to 2
essfully fetched &
Cannot create a file when that file already exists: 'data/sp50@ data.c
= 24 records
> OUTLINE
» TIMELINE




3.5 Once the model training is done, you can see the following folders created

File Edit Selecion View Go Run

L[!j EXPLORER

- VASU PROJECT GERULS

> _pycache

0gs

~ models

il compre
i compre

= detailed_ana

i gan_detai

ai gan_traini

3.6 Runthe following commands to inference using the trained model

a. python inference.py --query "Generate data for volatile market conditions" --
samples 1500
b. Checkout the below files getting created in the results folder

L= comprehensive_training_loss.png

i comprehensive validation_loss.png

iz detailed_analysis_gnd.png

gan_detailed_anal
2 gan_detailed_analysi

& gan_training vs validation.png

performance_summary.json

rag_gan.csv
rag_vae.csv
student_evaluation_report.ixt

SUmMmarny.,json
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