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Preface

The world of finance has undergone a remarkable transformation in recent years, driven by the relentless march of technology. From the early days of credit cards to the advent of online banking, and now, the rise of cryptocurrencies and decentralized finance (DeFi), the financial services industry has continually adapted to embrace innovation. This book, Revolutionary Challenges and Opportunities of Fintech, explores the dynamic landscape of financial technology (fintech) and its profound impact on the way we interact with money, invest, and transact.

Fintech, short for financial technology, is more than just a buzzword; it represents a fundamental shift in how financial services are conceived, delivered, and experienced. The fusion of finance and technology has unleashed a wave of innovation that promises greater convenience, accessibility, and efficiency in financial transactions and services. However, with this revolution come a host of challenges and uncertainties that demand our careful consideration.

In this book, we embark on a journey through the ever-evolving world of fintech. We delve into the historical antecedents of financial innovation, tracing the roots of fintech back to the earliest forms of currency exchange. We also examine the key drivers and catalysts that have propelled fintech into the mainstream, reshaping the traditional banking and investment landscape along the way.


	Chapter 1. An Application of Action Research to a Portfolio of Investments Using Machine Learning to Increase the Effectiveness of Financial Trading Algorithms: The goal of this research project is to enhance the decision-making process in financial trading, potentially leading to better returns and reduced risks for the portfolio of investments. It also highlights the importance of combining academic research methodologies with practical applications in the financial industry.

	Chapter 2. Global Adoption of Fintech: This chapter talks about global rise of Fintech due to its convenience, cost-effectiveness, innovation, and potential for financial inclusion. However, its pace and extent of adoption can vary depending on factors such as regulation, competition, trust, and demographics.

	Chapter 3. Fintech Disruptions in the Financial Sector: Opportunities, Challenges, and the Future: This paper represents a significant transformation in the way financial services are delivered, consumed, and regulated. These disruptions have created both opportunities and challenges for various stakeholders, including traditional financial institutions, startups, consumers, and regulators.

	Chapter 4. Fintech Retail Banking and Risk Management: Best Practices: Fintech (financial technology) has transformed the landscape of retail banking and risk management by introducing innovative solutions and best practices. Fintech retail banking and risk management best practices involve the integration of technology, data analytics, and customer-centricity to create a more efficient, secure, and personalized banking experience while effectively managing risks and complying with regulations.

	Chapter 5. Challenges of Fintech Challenges and Suggested Strategies to Overcome: Fintech startups, like any other type of technology-based startup, face a unique set of challenges in their quest to disrupt and innovate within the financial industry. These challenges can vary depending on the specific niche or segment of fintech the startup is targeting, but there are some common hurdles that many fintech startups encounter.

	Chapter 6. Fintech: The Financial Sector’s Digital Reformation: Fintech is the digital reformation of the financial sector, driven by technological advancements and characterized by increased accessibility, innovation, efficiency, and improved user experiences. It is changing how people manage their money, access financial services, and invest, and it continues to evolve as technology advances further.

	Chapter 7. Global Understanding of Fintech: Inbound marketing for fintech, like inbound marketing for any industry, is a strategy that focuses on attracting, engaging, and converting potential customers through relevant and valuable content rather than interruptive advertising. The key to effective inbound marketing for fintech is to develop a deep understanding of the fintech industry, its target audience, and its unique challenges and opportunities.

	Chapter 8. Inbound Marketing for Fintech: Inbound marketing for fintech involves understanding the fintech industry, knowing your target audience, creating valuable content, optimizing for search engines and social media, generating leads, and building lasting customer relationships. By following these principles, fintech companies can effectively attract and retain customers in a highly competitive and rapidly evolving industry.

	Chapter 9. Internal Marketing and Employee Motivation Builds Psychological Ownership in Fintech Emotional Intelligence in Industry 4.0: Fostering a culture of internal marketing, employee motivation, and emotional intelligence in a fintech company operating in the era of Industry 4.0 can lead to employees feeling a strong sense of psychological ownership. This, in turn, can contribute to their increased commitment, creativity, and willingness to drive the organization's success in a highly competitive and dynamic industry.

	Chapter 10. Fintech: Disruption in the International Education Sector: This paper offers numerous opportunities to improve the financial aspects of international education, it's essential to address regulatory and security concerns, such as data privacy and fraud prevention, to ensure the safety and trust of students and institutions in this evolving landscape.

	Chapter 11. Global Revolutionary Challenges and Opportunities of Fintech: Fintech presents both revolutionary challenges and opportunities on a global scale. While it disrupts traditional financial systems and poses regulatory and security challenges, it also has the potential to drive financial inclusion, boost efficiency, spur innovation, and improve access to financial services worldwide. Managing these challenges while harnessing the opportunities will be crucial for the continued growth and development of the fintech industry.

	Chapter 12. Major Challenges and Benefits of Fintech Across the Globe: Fintech has brought about numerous benefits by improving access to financial services, enhancing convenience, reducing costs, and driving innovation. However, it also faces challenges related to security, regulation, trust, data privacy, competition, and financial stability. The continued growth and success of the fintech industry depend on addressing these challenges while harnessing its transformative potential.


The book also investigates the role of fintech in financial inclusion, sustainability, and the global economy. We consider how emerging technologies like blockchain and artificial intelligence are reshaping the way we think about currency, payments, and asset management. Additionally, we examine the regulatory landscape that governs fintech, as governments and institutions grapple with the need to strike a balance between innovation and oversight.

As we traverse these topics, we aim to provide a comprehensive overview of the multifaceted world of fintech. This book is designed for readers from all walks of life, whether you are a seasoned financial professional seeking insights into the latest trends or an individual looking to better understand the fintech products and services that are becoming increasingly integrated into everyday life.



Chapter 1 Application of Action Research to a Portfolio of Investments Using Machine Learning to Increase the Effectiveness of Financial Trading Algorithms

HRIDYANSHU SHAKTAWAT and GAURAV NAGPAL

Birla Institute of Technology and Science, Pilani campus, Rajasthan, India


Abstract

This article describes the action research executed to improve the efficiency of trading algorithms in the stock markets. The outcomes of the stock market are predicted using fundamental algorithms. This study is about how to incorporate machine learning in such algorithms, and how to make them more productive so that the final portfolio values are increased and less volatile. The paper also pens down the benefits achieved by this exercise in terms of reduced volatility of returns, lesser drawdown, and improved sharp ratio. The different machine learning rules are applied to the base algorithm, and their performance on the virtual portfolios thus created, is determined. Some heuristics are developed on whether to follow the signal given by the base algorithm or make the flipped decision or stay neutral on going for long and short decisions. The rules are based on the decision trees, logistic regression, k nearest neighbor, and Gaussian Naïve method.


____________________________
Revolutionary Challenges and Opportunities of Fintech. Shweta Anand, PhD, Shalini Srivastav, PhD, Vikas Garg, PhD, & Geetika Garg (Eds.)
© 2024 Apple Academic Press, Inc. Co-published with CRC Press (Taylor & Francis)

1.1 Introduction

This is the action research done in an organization that has been advising for decades a stock market investor on how to invest in a wise manner to get good and liable returns. It’s a product-based company it makes different products based on data analysis and research of the stock market. It has a Market equity research team that works on generating signals about different stocks whether to buy them, sell them, or short sell all. The organization also has a “Data Science” team which on which the equity research team is dependent to analyze the data and apply different algorithms to predict the stock market. In order for the machine to forecast outcomes and provide us with favorable results on our portfolio, the company must apply all the new rules as well as some outdated thumb rules utilized by stock brokers. It continuously creates new algorithms and attempts to implement them in active markets to gauge their effectiveness. The outcomes of the stock market are predicted using fundamental algorithms.


1.2 Understanding Of Investment Portfolio

There are various trading algorithms are available nowadays in the market with most of the different companies having their own. Some of these algorithms are rule based and some of them are based on machine learning and artificial intelligence (AI) models.

Malik (2017) proposed a methodology to develop the trading algorithms, named Pattern–Insight–Model–Strategies–Trading algorithms (PIMSTA). He advised that a generic approach to design trading algorithms of all types (cryptocurrency, shares, stock market in different countries) is a bottom–up approach followed in the same sequence as PIMSTA spelled. His way of developing algorithms includes rule-based systems with stochastic approaches (standard deviation, mean variance, etc.).

Blyth (2018) showed that although the machine learning models are useful in various fields and can be implemented on the trading platform but they are only good on short-term basis and not producing efficient results on the long-term basis. Wang and Thomas (2018) showed how irrational human behavior deviates from certain ideal ideologies. So, if we try to involve machine learning and deep learning, we can get somewhat more efficient results.

Podobas (2019) formulated new formula for alternative support and resistance level using linear regression and also incorporated only one machine learning model. Bogliardi et al. (2019) introduced the concept of “Multi Spread Trading (MST).” The MST is a financial approach that does not rely on whether the market is bullish or bearish. Instead, it is based on quantitative algorithms that determine the periodic out in between three or more correlated and co-integrated assets in comparison to their statistical relative trend, making use of their inherent ability to recover to “normal” values. However, they also did not include some rule-based algorithms here. Nor did they go for machine learning optimization.

Chakraborty (2019) showed how an intelligent system based on reinforcement learning can benefit from classical financial indicators to overcome classic trading strategies in the stock market. Therefore, he used reinforcement learning on the buy signal and classic trading strategies for the sell signal. But in none of the cases did he try to combine them.

A large number of researchers are developing and analyzing machine learning techniques, fitting strategy parameters, and optimization specificity. The performance of a strategy is sensitive to even small changes in the parameters, and there are many local extrema that are unevenly distributed throughout the solution space. The techniques are intended to significantly reduce computing time while maintaining a high level of strategy quality. In the case of a moving averages crossover system, the effectiveness of various strategies is often contrasted for three different pairs of assets. Although there is work on improvising trading algorithms using machine learning but they do not include various machine learning models. Nor do they optimize the final output the way this study does.

A large number of researchers are developing and analyzing machine learning techniques, fitting strategy parameters, and optimization specificity. The performance of a strategy is sensitive to even small changes in the parameters, and there are many local extreme situations that are unevenly distributed throughout the solution space. The techniques are intended to significantly reduce computing time while maintaining a high level of strategy quality. In the case of a moving averages crossover system, the effectiveness of various strategies is often contrasted for three different pairs of assets.


1.3 Methodology

This research study is done on one such algorithm to convert it first into Python code and then to enhance its performance by using machine learning techniques. To begin with, an excel sheet containing the rules was converted into the Python code so that we can find the sensitivity of some variables which we are using in the stock market’s forecasting. This is necessary to invest judicially in the stock market to earn good returns. This algorithm deals with some of the thumb rules in stock marketing with the rules. In this algorithm, we have to predict the investment level. Investment level is the percentage of the amount of your cash that you want to invest in the market this investment level has to be designed based on the previous market conditions. Then after calculating the investment level, we have to calculate the portfolio of that which includes the calculation of share trades, commission, etc.

So, it is an overall rule-based algorithm each rule depends upon some other rule’s outcomes. In this algorithm, while developing it, NQDC (American stock market like NIFTY of India) data was used. Also used were some standard inputs such as volume of trades, open price, close price, and high and low of the day. These all things are easily collected from NQDC.

After collecting raw data, some operations were performed on it to make it meaningful data. For example, from the closing market, the authors calculated the 50 days moving average, 200 days moving average, percentage change, returns, previous high and low in a back window, and many more such ratios. After calculating those ratios, the rules were calculated. The beauty in the calculation of those rules is that each and every rule depends upon some other rule’s results.

So, while devising those rules, one needs to be careful of their sequence and call in Python there are about 56 rules and some variables involved in the calculation of those rules. After all the rules were made, the investment level (called as weight here) was computed. After the calculation of the investment level, the portfolio value was determined. With the help of the results of Portfolio we can decide whether the results are good or not, what is the CAGR (cumulative aggregate gross returns), short ratio, drawdown, etc.?

Now, the machine learning techniques were applied to the abovementioned algorithm to make it deliver lesser volatile returns. We decided to use a logistic regression model to predict the investment level of without using those rules of the base model. A machine learning model with features (the ratios which can be created from the raw data such as, short-term moving average, long-term moving average, previous high, previous low, how far from the previous low, how far from previous high, percentage change, returns, volume and day down counter) was created. As a label, the investment level (weight) was chosen; it has three values 1 (the market is long or in the rally), −1 (short selling must market about to fall), and 0 (out of the market).

Logistic regression is used as a multinomial classification model with a solver as sag and a maximum iteration of 1000. It gave us about 91.8% accuracy but the portfolio returns were reduced from 399,758 to 44,353 only and the maximum drawdown decreased from 28.3% to 26%. Since the overall calmer ratio was too low as compared to the original model, we could not proceed with this model alone. Since the logistic regression was not giving the proper result, the data was trained using dynamic training data set. The data set was trained on the rolling window while appending a new entry and dropping the oldest one. This improved the performance by increasing the results from 44,353 to 150,000 but still, it is less than the base model. Volatility is also increased.

Now, it was decided to predict whether the results of the above-stated model are right or not, that is, whether those results are going to be true or false. This time we have labeled it as an accuracy that has two values 1 and −1. Features are the same as before that we used for the calculation of weights. We predicted the accuracy of the results of the above-mentioned algo in binary form as either true or false. For the prediction of accuracy, we used four different models of machine learning to get the results. These all models are coming under the category of machine learning classifiers. We used the classifier algorithm because we have a randomly distributed data set. It contains only binary classification and huge data from which classification can be done properly.


1.3.1 Logistic Regression

In this model, the same features were used, as used in the prediction of weights earlier but the label used was accuracy. The solver used was “sag.” Prediction output was 1 or −1.


1.3.1.1 Decision Tree

The same features were used as in the logistic regression model, but the label used was the accuracy. This model was created on three different depths of 1, 3, and 5. And the results of three different depths were stored.


1.3.1.2 Knn (K-Nearest Neighbors)

In this model also, the features and labels used are the same as in the above two models. However, this model was developed for three different neighbors n = (1, 3, 5). Every result of prediction was stored for all these different n.



1.3.2 Gaussian Naive

In this model also features and labels are the same and predicted results are 1 or −1. 1 as true of accuracy and −1 as false of accuracy.

Now after getting all the results, they were assembled in separate files, and some rules were used after observing the patterns, which are mentioned in the following.


1.3.2.1 Rules And Outcomes

Rule 1:

If all four different classification models with their different depths (for decision tree) and neighbors (for knn) give the same result for weight, then we take that into consideration otherwise we do not. So, a separate column was created in the XL and the accuracy value either was taken as 1 or −1 or 0.

Rule 2:

In this rule, we take the values of the accuracy as predicted by the models only when logistic regression is = gaussian newton = any one of the decision tree models means either with the depth of (1 or 3 or 5) = any one of the knn models means either with n = (1 or 3 or 5).

Rule 3:

In this rule, we separately calculate the probability of each model. After calculating the probabilities, we normalize them so that the total sum of the probabilities of all the model remains 1. Now, we multiply those probabilities by the prediction probabilities of those models toward predicting the accuracy of the base algorithm; and then, multiply that with the predicted values of the accuracy of each model and then, we sum them up among all the models this summed up values range is −1 to 1.

After building up the machine learning models, predicting the results, and calculating those rules based on my observation, the following exercise was done:

The prediction accuracy value was determined using Rule 1. If it is 1, we decide to invest more than 100% because we are sure of generating good returns, and can take the risk.

For the prediction of −1 in Rule 1, we use Rule 2 and Rule 3. If the value of Rule 2 is −1 and Rule 3 is < −0.7 then we flip the investment level of the base algorithm from 100 to −100% or from −100 to 100%. Because this time, we are sure that the algorithm will give the wrong results.

If both of the above-mentioned situations are not compatible, then we decide to go with the original base algo values because in that scenario we cannot be sure of the right decision using machine learning.


1.4 Outcomes


	CAGR has increased by 11.59%, from 27.5% (base model) to 39.09%.

	Maximum drawdown has decreased by 6.38% from 28.58% (basemodel) to 22.96%.

	Average drawdown has also decreased by 3.62% from 6.16% (base model) to 3.78%.


These results are quite good because the algorithm is having already good performance and still we can able to modify it.

To show that our models are predicting the correct points when the algorithm is about to predict wrong. Instead of flipping the investment level from long to short and short to long, we have flipped by 1000 times extra so that we can able to see that wherever we are actually predicting rightly or incorrectly prediction of our algo and modifies it.


1.5 Conclusion

We can see that a model grounded in logic and specific principles can produce far more reliable outcomes. We may rely on it, make smart stock market investments, and see positive outcomes, much like a foundational algorithm does in the stock market. We can take different actions depending on previous trends and make more accurate predictions by using that algorithm in Python code. We can observe that the machine learning models can really develop a rule-based system that is more productive. However, we need to note that only using the machine learning model on the raw data cannot give us good results. It is not productive to just train the machine on the raw data and try to predict tomorrow on the basis of that training. This is so because the stock market works on human emotions and market conditions, and there can be a billion combinations that can exist for one result. That is why the data is too scattered and volatile. Because of this volatility, we can’t go ahead with developing directly a machine learning algorithm. Instead, if we combine a rule-based system with the machine learning model, it gives us good results. We also cannot go simply with only one model because of the diversity of classification. Rather, we will get more accurate results when we apply different models, analyze them and then apply rules to them resulting in good results.


1.5.1 A Few Points Of Caution To Be Exercised


	To avoid the forward biases while designing the ML models because a lot of features that people think are important contain the information of future that you will never have, so you just be aware of this while choosing your features, For example, you may take investment level that your algorithm gives as a feature to train the model but your model is calculating that on the basis of previous market conditions because your model has to predict the next day, so while training you have to shift your investment level one up and again while using them in you model you have to shift them one down.

	The ML and AI models require data which are balanced, in stock market conditions balancing of data is not always possible but still sometimes for balancing we create false database; this thing should be avoided while doing on stock market data because by doing so you eliminate the originality of volatility of the stock market and biases which is there in human thinking responsible of such behavior market which should be learned by the ML and AI.

	Since AI and ML have taken off a big part of our workloads in other domains, this can also become commonplace in equity research soon. The diffusion of such models will require the integration of the trading terminals with the AI ML tools, higher AI literacy among equity researchers, and higher processing speeds of the computational infrastructure used for financial trading.

	An important caution is that the overdependence on these tools does not make the existing intellectual capital of the Financial World mere consumers of the insights but leads them to the development of furthermore sophisticated insights and systems that can help generate even better returns for the shareholders.



Appendix

MARKET CONDITIONS


	RALLY = 0

	CORRECTION = 0.25

	UNDER PRESSURE = 0.5

	RALLY ATTEMPT = 1

	Number is just to make a character to numeric values so that we can feed in training data set in the machine learning model


Base model characteristics


	CAGR = 27.5%

	Maximum drawdown = 28.58%

	Average drawdown = 6.16%

	Time(on which model is tested) = 18 years

	Initial investment = $5000

	After 18 years portfolio became = $397,758


LOGISTIC REGRESSION:


	Used as a binomial Classifier

	From sklearn.linear_model import LogisticRegression

	Slover = “sag”

	Maximum iterations = 1000 Different solvers in Logistic Regression: Newton cg, sag, lbfgs, liblinear

	
Newton cg:


	Newton’s method uses in a sense a better quadratic function minimization. A better because it uses the quadratic approximation



	
Sag:


	This solver is used for sparse multinomial logistic regression and it is also suitable for very large datasets.



	
L-BFGS:


	L-BFGS relatively performs the best compared to other methods especially it saves a lot of memory



	
Liblinear:


	The solver uses a coordinate descent (CD) algorithm that solves optimization problems by successively performing approximate minimization along coordinate directions or coordinate hyperplanes.




K NEAREST NEIGHBOR:


	Used as binomial classifier

	Three different n values used: = (1, 3, 5)

	N = 5 is the best hit rate among all


GAUSSIAN NAIVE:


	Used as binomial classifier

	All fields are taken as default values


DECISION TREE:


	Used as a binomial classifier

	Three depths have been used = (3, 5, 7)

	Percentage correct predictions are most when depth is 7

	sklearn.tree import Decision Tree Classifier


MULTILAYER PERCEPTRON:


	
It contains three hidden layers • Neurons are:


	18 , 12, 6, 1 on respective layers



	activation function for the last layer is sigmoidal

	Loss is considered as “ binary cross entropy”

	Optimizer used is “adam”



Keywords



	artificial intelligence
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	decision tree
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	investment level

	prediction accuracy

	logistic regression

	k nearest neighbor
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