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ABSTRACT 

The research investigates the reliability and role of Machine Learning in predicting the market crashes or 

preventing flash crashes. An exploratory design has been used to gain enriched and expansive knowledge on the 

subject. Also, the research reveals the complexities of applying ML and the optimised techniques for overcoming 

the challenges. There has been qualitative and quantitative secondary data collected reinforcing the value of ML. 

Index Terms- Machine Learning in market crashes, Machine Learning in flash crashes, role of Machine Learning 

in market predictions, techniques of Machine Learning for market predictions, accurate predictions of ML 

 

1.INTRODUCTION 

A. Background of the study 

Market crashes are rife with complexities and extremely difficult to predict. The entire global financial system is 

weakened through market crashes [8]. The prediction of market crashes is vital for investors. However, owing to 

high volatility of the market the accurate prediction of crashes is extremely difficult. The machine learning (ML) 

is being perceived as crucial in predicting stock market crashes compared to traditional regression methods. The 

accuracy of machine learning models has been assessed to be above 50% [5]. The studies reveal how machine 

learning (ML) are able to detect one year ahead stock prices using financial predictors. With the volatile market 

conditions, it is important to examine the validity of machine learning in predicting the market crashes and 

preventing any types of flash crashes. 

B. Overview 

The ML is being deemed as effective in predicting market crashes and preventing any type of flash crashes later 

on. The risk control capabilities of organisations are increased manifold with the ML infused statistical metrics 

and generalisation abilities specifically in adverse market conditions. The ML is also being deemed as effective 

in predicting Value at Risk and Variational Encoders that excel in predicting return rates [6]. Thus, flash crashes 

can be prevented through such insights into the sharp comprehension of market sentiments. The sentiment index 

derived through machine learning is considered highly effective in staving off flash crashes effectively. 

C. Aims and Objectives 

The aims and objectives of the study are: 1) To critically examine the value of Machine Learning in predicting 

market crashes making use of specific techniques. 2) To understand the role of machine learning in preventing 

flash crashes in the stock market 3) To identify the inherent issues associated with using machine learning for 

market crashes and flash crashes prediction 4) To suggest the best methods for algorithms and techniques for 

predicting the extreme risk event in the market 
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D. Problem statement 

The market crashes frequency has ascended quickly owing to the high volatility of the current ecosystem. The use 

of algorithms has further exacerbated the market situation [7]. The algorithms being trained to react to selling 

pressures result in snowballing effect of excessive selling generating flash crashes. Such events can often result 

in staggering financial losses, damaging investors’ interests, eroding the confidence of investors and wielding a 

rippling impact on the household consumption [4]. The gravity of the situation necessitates the application of ML 

models to battle extreme market crashes or risks. 

E. Scope and Significance 

The research scope encompasses researching the value and validity of ML in predicting the stock market crashes 

and preventing flash crashes. It will also investigate the issues intertwined with applying Machine Learning for 

market predictions and devising the best techniques for accurate outcomes. 

The research significance comprises of the immense losses faced by companies when encountering market crashes 

or flash crashes. The lack of confidence experienced by investors and them possessing improved insights are the 

crucial impacts. The findings will aid in grasping the influence of ML leading to enhanced control over the market. 

The traditional models have utilised the majority sampling only resulting in insufficient attention towards minority 

samples and suboptimal accuracy in the prediction of risks [2]. The significance hence lies in establishing the 

value of ML and the optimised techniques for accurate results. 

 

II. LITERATURE REVIEW 

A. Machine Learning utilisation for market crashes 

The global stock market encompasses enormous wealth equivalent to $ 85 trillion [1]. The investors need to 

acquire new knowledge on the companies listed in the market to enhance the returns on investment. The AUC or 

the Area Under Curve measures how well a model can distinguish between the positive and negative events. The 

higher AUC score establishes the accuracy of the model in predicting classes. The predictive accuracy increases 

to 0.9184 on making use of Machine Learning model [3]. The Machine Learning is able to attain 50% accuracy 

in predicting stock market results making use of historical data and present trends. 

 

Figure 1: How ML analyses market data 

(Source: [3]) 

The market is subject to various factors including how sellers can react and market sentiments towards the stock. 

The ML is able to assimilate the stock data from different sources, predict details and analyse the trends 

considering the expected performance of shares. The algorithms take the real time datasets along with the 

definitive features evaluated via the performance parameters [11]. The ML is capable of coping with high 

variations of stock market values with increased accuracy. One of the impactful aspects of Machine Learning are 
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the capability of filtering out irrelevant predictions from a large set of features [9]. The reduced redundant features 

are proving to be effective in lowering the risk of making investment decisions relying on noisy data. The drivers 

of distress probability can be quickly identified with the application of ML models. 

B. Using ML for preventing flash crashes 

A number of companies in the top brass such as Angel Broking and ICICI Securities are making use of Machine 

Learning to identify flash crashes through near accurate forecasting. The selling pressure is diminished 

understanding the aspects of stock markets beforehand and preventing any sudden plunges [10]. The ML is 

proving to be effective in preventing flash crashes by companies not reacting to sudden market trends. There is a 

marked capability of remaining resilient on account of the information gathered. With the inception of ML, there 

can be economically sensible and well-behaved parameters included within the system [13]. It can aid in 

distinguishing the logical choices and remaining immune to sudden crashes in the market. 

The ML is aiding to gain increased cognisance as to the risks associated with overfitting. There is an application 

of cross-validation framework that leads to a prudent data-driven variation. The distress risk probability is assessed 

in an accurate way reducing the sharp reactions to flash crashes [12]. The knowledge can help in controlling the 

algorithms in responding to flash crashes within the market. 

C. Challenges and issues of using ML in market predictions 

ML is being able to provide a string of useful outcomes in market predictions. There can be improved investment 

decisions possible on the side of organisations when making use of ML for predicting the trends that can influence 

the market outcomes [14]. There are some complexities associated when making use of ML for predicting stock 

market crashes and identifying how the system should behave. One of the prevailing issues is of overfitting 

whereby Machine Learning algorithms can struggle to devise the outputs. The model memorising the training data 

rather than striving to learn the general patterns can trigger adverse outcomes [15]. In stock market predictions, it 

can lead to models performing well on training data but poorly on unseen and new data. Often organisations and 

investors make use of featured engineering to attain a strong grasp over the outcomes of market shares. The 

creation of meaningful input from raw data is possible through it [18]. However, the enriched features influencing 

the stock market such as trading volume, moving averages and lag features maybe ignored. ML can struggle to 

understand the non-linear nature of the market. 

The integration of biased data can greatly skew the overall predictions. The interpretability of ML outcomes is 

limited and there is reduced robustness to unforeseen events [17]. The ML is excellent in understanding complex 

data patterns leading to enriched outcomes. There is often insufficient and imbalanced data leading to flawed 

outcomes [16]. The historical market data can be limited making it complex for ML to reach acute and reliable 

predictions in the market. 

D. Enhancing crash predictions via strategic utilisation of Machine Learning 

The Machine Learning makes use of several features to attain greater visibility over the movements of the stock 

market [19]. The stock price volatility, indicating the percentage change in the price is a powerful indicator for 

gaining knowledge of the market. The stock momentum comparing the current closing price with that of previous 

day is one of the vital parameters [18]. The change in index price and momentum are considered by the ML 

models prior to making the final decision. The ML is able to define the predicted value of the selected stock 

compared to its original value. 
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The existing literature establishes the value of Machine Learning in being able to predict the market crashes or 

preventing any type of flash crashes. The numerical results till now reinforce the higher efficiency of ML in being 

able to predict any sudden changes in market. The trading model reliant on well-trained predictors can yield 

positive results. The model is able to generate higher profits compared to traditional models. However, the ML 

faces critical issues when implemented for predicting market crashes [19]. The overfitting can result in ML being 

unable to observe generalised patterns and reach decisions accordingly. The Artificial Neural Network and 

Support Vector Machines are flawless algorithmic approaches that are being used by companies to attain the 

needed result [20]. The ML is able to analyse sentiments important for attaining superior control over the stock 

market. 

 

III. METHODOLOGY 

A. Research Design 

The research is making use of an exploratory design to unearth how valid Machine Learning might be in capturing 

the anomalies in the market. This research uses the ML tactics and methods to understand their viability in 

predicting the outcomes of market compared to the traditional methods used [20]. The research is concerned with 

the capacity of ML in being able to predict flash crashes. The research will delve into the challenges and discern 

the best techniques possible for predicting the distress probability. The analysis of market crashes prevented via 

the ML and its emerging role will be examined. An exploratory design aimed at critically examining the diverse 

and evolving role of ML in accurate predictions is the best option. There can be enriched insights derived on the 

crisp outcomes predicting market crashes. 

B. Data Collection 

The research has used data from both qualitative and quantitative secondary sources to develop the essential 

learning. The qualitative data has been collected accessing and analysing published reports, cases and academic 

papers. The analysis of the secondary data has revealed the validity of ML on being able to predict the market 

crashes analysing historical data and calculating the distress probability. For the quantitative studies necessary 

graphs and charts have been used to learn about the impacts of Machine Learning. The accuracy attained via 

Machine Learning leading to positive results have been attained. 

C. Applications and example 

The applications of ML for stock market predictions reveal how technical indicators are playing a vital role in the 

buying and selling of stocks. There has been considerable accuracy attained with the application of Machine 

Learning to predict the movement of stocks [25]. The Indonesian Stock Market has been predicted with the help 

of Machine Learning. The data collected from PT, Bank Indonesia was collected and the SVM as well as Fuzzy 

Kernel C-means was used for examining the data. It had been observed that models had greater accuracy when 

making use of ML. With 90% training data, 92% accuracy had been achieved. The best model with continuous 

data had accomplished a prediction accuracy of 70.72% [25]. 

The SVM Model tested on three blue-chip and three small-cap stocks from Brazil, USA and China’s stock 

exchange revealed precise prediction values. The testing provided an accuracy of 93.2% regarding the 

performance of market [24]. The market crashes can be better identified with the help of ML in understanding the 

trends and generalised patterns of data [23]. Companies such as Google, IBM and Microsoft are increasingly 

making use of ML to learn about the trends in the market. 
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D. Evaluation and assessment techniques 

The study analyses the results relying on accuracy precision. The accuracy score indicates the validity of ML in 

being able to predict the performance of stocks. The precision reveals how the ML is being effective in 

understanding how the market can react and control selling pressures. The effective training of algorithms can 

result in reducing the reactions to unanticipated plunges in price. The precision measures the performance of 

market stocks predicted by ML and the deviation of the actual outcome compared to predicted outcomes. 

 

IV. RESULTS 

A. Presenting Data 
 

Figure 2: Average number of stock price crashes from 2016 to 2020 

(Source: [11]) 

Based on the analysis done it can be noted how identified distresses are not restricted to a single sector alone. The 

number of stock prices crashes and varies over time as the cross-sectional volatility is high during the periods of 

crisis. 

 

Figure 3: Four distress risk measures predicted by ML 

(Source: [23]) 
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There are four distress risk measures that have been used to understand the performance of market. The 

performance of the market with high financial distress probabilities has been analysed. It shows how the average 

market return over the period has been 10% [23]. The portfolio based on the ML method has generated a loss of 

1.5%, depicting a substantially better result. 

 

Figure 4: ML predicting price with accuracy 

(Source [22]) 

The above figure indicates the potential gains for an investor using the predictive methods for financial distress. 

The exclusion of 5% of the stocks that have been identified with highest distress-based probabilities by Machine 

Learning has revealed an improvement of 33 to 66 basis points for the developed and emerging markets [22]. 

Hence, the results indicate the validity of ML in being able to predict potential market crashes. 

 

Figure 5: LTSM predicting prices successfully 

(Source: [21]) 

The above figure reveals how there is accurate prediction as to the expected prices using the Machine Learning 

Model used. The ML is being impactful in predicting market crashes and preventing flash crashes. The ML is 
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however subject to various challenges and complexities including data volatility, nonlinearity, overfitting, data 

quality and bias [21]. The high noise associated with the stock price data is one of the major challenges as well. 

The long short-term memory model (LSTM) is the best option for understanding and predicting market crashes. 

The development of an accurate and reliable predictive model should be able to capture non-linear behaviour and 

highly volatile trends in a holistic framework [21]. A single layer LSTM constructed under the carefully 

constructed predictors of macroeconomic data and fundamental market data can reveal superior results. Hence, 

the use of LSTM in machine learning algorithms can lead to the improved outcomes. 

B. Findings 

The results reveal the increased proficiency of ML in being able to predict market crashes and prevent flash 

crashes. The average accuracy of 94.72% in estimation aids in understanding the movement of shares. Also, the 

LSTM model has been able to increase the accuracy from 14.4% to 27.2% [23]. The LSTM is able to outperform 

traditional models of logistic regressions and random forests. 

C. Case study results 

The results reveal the superior value of Machine Learning in being able to predict the stock market. The stock 

market crashes and flash crashes can be understood with the integration of Machine Learning. The increased 

accuracy of ML in defining the factors affecting distress probability are stated as below: 

Factors Increase in 

accuracy 

Market Volatility 15% 

Price/Earnings Ratio 12% 

Turnover 11% 

Turnover Volatility 13% 

P/E ratio turnover 16% 

 

D. Analysis 

The analysis indicates the value of ML in being able to accurately predict the stock performance. However, biased 

data and overfitting can tamper the outcomes of the ML made. The LSTM model is being assessed as the optimised 

method for understanding the performance. The flash crashes and market crashes can be avoided through the 

information obtained by applying ML. The overfitting can be overcome through the elimination of noisy data 

using LSTM. 

 

V. DISCUSSION 

A. Interpretation of Results 

The ML is being impactful in predicting crashes and gaining improved control over market dynamics. The ML 

tools are able to analyse the nonlinearities and interaction between the features. The source of data can be analysed 

to understand the drivers of distress probability. Thus, ML is an effective technique for discerning the stocks that 

might face financial disaster. 
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B. Practical Implications 

The proper model formulated with an optimal set of attributes can predict the stock prices in a reliable manner 

and better inform the market situation. The staggering economic losses and sudden disasters can be avoided 

through the integration of proper models. There can be better predictions attained and flash crashes prevented. 

The ML being trained to not react to sudden external pressures can prevent the flash crashes. A more resilient 

system can be achieved. 

C. Challenges and Limitations 

The use of ML while quite effective compared to traditional models can be acutely challenging in overcoming the 

issues of overfitting. The overfitting can prevent ML from understanding the generalised patterns. It can fail to 

identify the crucial trends and lead to flawed outcomes. There can be better control and preparation of the market 

outcomes with the integration of ML across the market predictions. The training of machine learning models and 

the overcoming of unpredictability of market are the critical determinants as to the final performance. 

D. Recommendations 

The organisations and investors should make better use of Machine Learning to predict the movement of stocks. 

However, the challenges of data bias and overfitting are critical challenges to be overcome. The organisations 

should look into the ways to train algorithms effectively. The superior coding technique underpinned by the LSTM 

model should be applied for making predictions. There is more focus needed on feeding ML models with unbiased 

data for close and accurate predictions of the market. 

 

VI. CONCLUSION AND FUTURE SCOPE 

ML is having expanded potential in making accurate predictions regarding market crashes. However, there are 

underlying challenges that need to be navigated across. The nonlinearity of the market is one of the unpredictable 

factors. The use of a robust model is essential for managing the challenges. 

The next research should be focused on the assessment of the ML models that can predict best outcomes. The 

models apart from LSTM capable of generating results and even hybrid models should be explored. The most 

effective models for overcoming the identified challenges should be studied. 
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