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1 [bookmark: _Toc150983720]Title
An Artificial Intelligence Method for Analysing Financial Ratios to Identify Risks and Abnormalities.

2 [bookmark: _Toc150983721]Introduction:
Assessing the efficiency and financial well-being of businesses requires the use of financial analysis. Ratios like as profitability, liquidity, leverage, and efficiency ratios are computed through the examination of financial statements in fundamental analysis. With the use of these measures, analysts may evaluate a company's risks and financial situation about things like operational effectiveness, long-term debt commitments, short-term solvency, and profitability. However, with the advent of Big Data, automation, and artificial intelligence (AI) capabilities, financial analysis is going through significant changes.
Unorganized textual and quantitative data in huge quantities is now available due to the growing digitization of commercial and financial data. It is getting harder, takes longer, and is more prone to human error to analyse financial ratios manually. AI techniques provide new methods for processing large, heterogeneous information to produce insights that may be use and help with decision-making. A new area of study is the automation of financial analysis using deep learning and machine learning algorithms.
The main goal of this dissertation is to use an AI system that will automatically compute and analyse financial ratios in order to assess a company's financial soundness. The suggested approach, which focuses primarily on using LLM (Large Language Models) for this calculation, combines natural language processing and numerical algorithms to interpret financial statement data and compute ratios. After that, the calculated ratios are contrasted with industry averages and historical data.




3 [bookmark: _Toc150983722]Aims and objectives of study:
3.1 [bookmark: _Toc150983723]Aim:
To create a sophisticated AI-based analytical framework that would improve financial decision-making processes by precisely detecting risks and anomalies in financial ratios and reduce human errors.
3.2 [bookmark: _Toc150983724]Objectives:
To look at and determine the shortcomings of the financial analysis approaches now in use (Li, Jun. 2019).

 To compare the performance of the AI-based framework against traditional financial analysis methods.
The development and use of an AI system that, in comparison to conventional techniques, can handle and evaluate huge financial ratio datasets more quickly (du Jardin, 2015).
To show the LLM superiority or special qualities by contrasting its performance with that of conventional financial analysis tools.

4 [bookmark: _Toc150983725]Methodology:
To achieve a thorough and reliable analysis, this researcher used a comprehensive research strategy while working on my dissertation, incorporating primary and secondary data. To directly explore the study topics at hand, primary data collection entailed gathering firsthand information through survey (David Crowther and Geoff Lancaster, 2009). In addition, secondary material that was gathered from books, academic journals, and previous studies confirmed the validity of the results and offered a more comprehensive contextual framework (David Crowther and Geoff Lancaster, 2009). This researcher wanted to triangulate data, strengthen the validity of my study, and draw more insightful findings, so this analyst carefully combined these two data sets. This dual-method approach will improve my study's depth and made it easier for me to comprehend the material thoroughly, which eventually made my dissertation more complete.



5 [bookmark: _Toc150983726]Literature review:
[bookmark: _Toc150983727]According to Wahlen, Baginski, and Bradshaw (2011), financial ratio analysis is a vital tool used by financial analysts and auditors to assess the health of a company's finances. On the other hand, traditional manual calculation and inspection of ratios provide some difficulties that are marked by labor-intensive work and human mistake. Recent advances in artificial intelligence (AI) have led to more automated and efficient methods of financial ratio analysis, which address these drawbacks.

According to West and Bhattacharya (2016), machine learning algorithms may uncover possible fraud or business hazards by recognizing abnormal patterns and ratios after being trained on financial information. Furthermore, a number of AI methods, such as fuzzy logic systems, vector machines, and artificial neural networks (Russell and Norvig, 2016), have been successfully used to classify and forecast financial ratios, improving the thoroughness and accuracy of assessments. The increasing amount of research highlights how useful artificial intelligence (AI) is for assessing financial ratios, spotting irregularities, and offering critical assistance in areas like audits, credit risk assessments, and early warning systems. It is interesting, nevertheless, that the majority of the study that has already been done focuses more on prediction than explanation. This highlights an important field for further research: investigating the complex mechanisms by which AI models produce their results. A deeper understanding of these mechanisms not only improves transparency in financial analyses powered by AI, but also makes a substantial contribution to the advancement and improvement of these technologies' use in the financial sector.
6 Questions:
What restrictions does AI have when it comes to financial ratio analysis? How can human specialists verify and enhance the output of automated systems?
Which financial ratios—market, credit, liquidity, etc.—are most crucial for recognising the various forms of risk?
How can financial ratio analysis results and suggestions be explained using AI to create clear and understandable reports and visualisations?
What are the drawbacks of using AI to financial ratio analysis, and what are some ways to get around them? What is the continued role of human experts?


7 [bookmark: _Toc150983728]Implications:
This study's broad and complex ramifications stem from its goal of creating an advanced AI-based analytic structure for financial ratio measurement. The present study aims to improve the accuracy and effectiveness of financial decisions by tackling the deficiencies in financial ratio analysis. The capacity shown to handle and evaluate massive datasets much more quickly than with traditional approaches would be made possible by the development and deployment of an advanced AI system as outlined. As a result, the AI system is positioned as a crucial tool for both accelerating and improving financial analysis speed and accuracy—possibly mitigating the human mistake that befalls conventional approaches.
The results of this assessment, which is crucial for confirming the efficacy of the AI technique, will show how well AI can identify dangers and abnormalities in financial ratios. This comparison analysis, which is based on observations made will be crucial in demonstrating the advantages or special qualities of the AI approach over conventional techniques. AI has enormous potential to revolutionise financial analysis procedures by delivering increased speed and efficiency, as well as improved predictive accuracy and insight generation.
Additionally, the successful implementation of this AI framework has the potential to transform risk management and financial forecasting. By quickly and accurately identifying risks and abnormalities, businesses and financial institutions can make better informed decisions, thereby reducing the likelihood of future financial crises and promoting economic stability. Furthermore, this research may establish a precedent for future studies and applications of AI in financial analysis, which could result in a wider adoption of AI in other financial sectors. As such, the implications of this study go beyond the immediate improvements in financial ratio analysis to include the financial industry, risk management procedures, and artificial intelligence applications in finance.




8 [bookmark: _Toc150983729]Limitations:
Although AI techniques have the potential to improve financial ratio analysis, it is important to consider their inherent limits. One significant limitation is that most AI models operate as "black boxes," with no capacity to understand how inputs are converted into outputs (Rudin 2019).Most AI systems also lack the innate capacity for causal reasoning needed to determine the causes and effects of certain financial ratios (Pearl 2019). This makes it more challenging to decipher the meaning behind the data than it is to simply forecast results. Additionally, AI models may not generalise adequately due to overfitting on small amounts of training data. There are also practical concerns with incorporating AI into current corporate procedures and legal frameworks. Before AI is securely used in high-risk operational settings, regulated industries like banking may need new regulation and norms (Walsh, R.J.,2020). These constraints could be addressed with the use of hybrid human-AI analysis and more transparent AI techniques. However, even if AI for financial analysis shows promise, care should still be taken.


9 [bookmark: _Toc150983730]Ethical consideration
Ensuring ethical protection is crucial when managing confidential financial information. Anonymization and safe data handling procedures are necessary to safeguard the confidentiality of both businesses and people. Additionally, there is a chance that the AI models or secondary dataset selection will have biases. It is important to employ representative, balanced data and algorithms to reduce prejudice. It is important to include fair and comprehensible AI concepts. Ultimately, while using AI for financial analysis, openness, accountability, and objectivity must be always upheld to preserve research integrity and public trust.






10 [bookmark: _Toc150983731]Conclusion
In conclusion, through technology, prediction, and pattern recognition, AI approaches offer a great deal of promise to advance financial ratio analysis. Overcoming issues with model interpretability, causation, bias, overfitting, which and integration with domain knowledge and business procedures is necessary for practical implementation, nevertheless. To develop ethical and explainable AI for finance, further research is required. Accountable AI adoption can also be facilitated by standards and governance frameworks. AI for financial analysis is a promising tool, but to assure effectiveness and openness, it should be carefully verified. In the end, hybrid human-AI analysis that makes use of each other's advantages may provide better outcomes than either alone.
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