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1. Project Overview
Small and Medium Enterprises (SMEs) form the backbone of the Saudi economy, contributing significantly to GDP and employment. However, they face major challenges: manual accounting processes lead to high error rates (up to 30–40% in data entry), time-consuming reconciliation, limited cash flow visibility, and vulnerability to financial fraud (which costs SMEs billions annually globally). In Saudi Arabia, the mandatory ZATCA e-invoicing (Fatoora) system adds complexity, requiring real-time invoice clearance and reporting, with increasing use of AI by ZATCA for anomaly and fraud detection.
This project aims to develop an AI-powered smart accounting system that fully automates routine accounting tasks (e.g., transaction categorization, invoicing, reconciliation) while incorporating advanced machine learning for real-time fraud detection through anomaly identification. The system will support ZATCA compliance by automating e-invoice generation, clearance, and integration with Fatoora platform APIs. This solution will reduce manual effort by 80–90%, improve accuracy, enable predictive insights (e.g., cash flow forecasting), and provide affordable, scalable tools tailored for SMEs in Makah and across Saudi Arabia.
The importance lies in empowering SMEs to compete digitally, minimize fraud risks (which traditional methods miss in 70%+ of cases), ensure regulatory compliance, and support Vision 2030's digital transformation goals.
2. Project Goal
The primary goal is to design, implement, and evaluate an integrated AI-based smart accounting prototype that:
· Automates 85–95% of accounting workflows (data entry, categorization, reconciliation, invoicing, reporting).
· Detects fraudulent transactions and anomalies in real-time with >95% accuracy using machine learning.
· Ensures full compliance with Saudi ZATCA e-invoicing Phase 2 requirements (real-time clearance and reporting).
· Provides SMEs with actionable insights such as cash flow prediction, risk alerts, and dashboards.
This will result in a deployable web/cloud-based tool suitable for SMEs with limited resources.
3. Approach
Data Collection
· Public/open datasets: Dataset on the Digital Leadership, Artificial Intelligence and Accounting Profession (e.g., On Datamendeley Site , synthetic SME accounting data).
· [bookmark: _GoBack]Simulated/real SME data: Anonymized transaction logs, invoices, bank statements (with ethical approval).
· ZATCA-related: Sample e-invoice XML/JSON formats from official guidelines and APIs.
Data Processing
· Cleaning: Handle missing values, duplicates, normalization.
· Feature engineering: Extract time-based, amount-based, vendor-based features; encode categorical data.
· Augmentation: Generate synthetic fraud cases using SMOTE or GANs for imbalanced data.
Model/Method Selection
· Automation: Rule-based + NLP (for invoice parsing) + ML classifiers (e.g., Random Forest, XGBoost) for transaction categorization and reconciliation.
· Fraud Detection: Anomaly detection (Isolation Forest, Autoencoders), supervised classification (LSTM/Transformer for sequential data), and ensemble methods.
· Predictive: Time-series forecasting (Prophet or LSTM) for cash flow.
· Compliance: API integration with ZATCA Fatoora for e-invoice submission/clearance.
Testing and Evaluation
· Metrics: Accuracy, Precision, Recall, F1-score (fraud detection); MAE/RMSE (forecasting); processing time.
· Methods: Cross-validation, confusion matrix, ROC-AUC; real-world simulation with SME-like data.
· Comparison: Against traditional tools (QuickBooks, Xero) and rule-based systems.
4. Project Steps and Timeline
(7 Months – Feb to Aug 2026)
  Month 1: Literature review, problem refinement, data collection & ethical approval. 
  Month 2: Data preprocessing, feature engineering, initial automation module (categorization & invoicing). 
  Month 3: Fraud detection model development & training (anomaly + classification)& Integration of ZATCA compliance module + predictive analytics.
  Month 4: Full system prototype building (web/cloud interface, e.g., using Flask/Django + React). 
  Month 5: Testing, evaluation, user simulation with SMEs. 
  Month 6: Final adjustments, documentation, thesis writing. 
  Month 7: Project preparation & submission.

.5. Expected Results
  A functional prototype achieving:
· 90–95% automation of accounting tasks.
· Fraud detection accuracy >95% with low false positives.
· Full ZATCA-compliant e-invoicing automation.
  Significant improvements: 80%+ reduction in manual hours, early fraud alerts, better cash flow predictions. 
  Insights: New methods for SME-specific fraud patterns in Saudi context. 
  Potential deployment: Open-source base or startup-ready tool for Makah SMEs.
6. Resources Needed
  Software/Tools: Python (Pandas, Scikit-learn, TensorFlow/PyTorch, XGBoost), cloud (Google Colab/AWS free tier), Flask/Django for backend, React for frontend. 
  Datasets: Dataset on the Digital Leadership, Artificial Intelligence and Accounting Profession, https://data.mendeley.com/datasets/p32vrn9dtz/1. 
  Computing: GPU access (Colab Pro or university cluster) for deep learning models. 
  Other: Supervisor guidance, potential SME collaboration for validation (anonymized data). 
  Budget: Minimal (mostly free/open-source); possible ~SAR 500–1000 for cloud credits if needed.
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