
Developing non-Machine Learning Algorithms for determining when to buy and sell on the 

stock market 

Overview 

This project is centered around developing algorithms which could be used to help individual investors 

in the US participate more effectively in the stock market. This is especially crucial due to the fact that 

around 60% of Americans invest in the stock and it holds over 40% of US wealth. Recently, large firms 

have been able to significantly outperform the market, meaning that smaller investors have 

underperformed and thus have made the stock market a far worse option for investment. 

 

Significance 

The stock market is a place where fortunes are won or lost depending on how accurate the predictions of 

price movement are. A very important part of these predictions is determining when to buy and sell stocks. This is 

often done through algorithms, as these can counteract the natural human desire to develop storylines. For 

example, a study found that investors “were influenced by properties of both news items and price series but they 

relied more on the former” (Sobolev et al., 2017). This may be due to the fact that most investors don’t have 

access to algorithms to help them make sense of the data when investing 



 

Table 1 (Taken from (Sobolev et al., 2017): This table shows the reaction to news and data, demonstrating the 

overreliance on news 

Although taking current events and news into account is an important component of stock prediction, 

looking at historical trends tends to provide a better mathematical base to investments. Most algorithms currently 

in use today are complex and utilize complicated machine learning methods, meaning that they are developed and 

kept secret by very large investors. This restricts these algorithms to only the uber-rich and investment firms, 

giving them a leg up over smaller investors for whom these machine learning algorithms are too cumbersome to 

utilize effectively. To this end, small investors are mostly left to use very basic strategies such as buy and hold, 

leaving them at a significant disadvantage. Developing an algorithm that is more complicated than buy and hold 

but simpler than the machine learning algorithms used by large firms will help fill a noticeable gap in the industry.  

Background Information 

In this paper, the focus will be on three different investment tools: stocks, mutual funds and   exchange-

traded funds. A stock is a fractional part of a company, and the owner of a stock is a shareholder in that company, 

meaning that they own some portion of that company. A mutual fund is an actively managed “investment vehicle 



that pools money from multiple investors to purchase a diversified portfolio of stocks, bonds, or other securities 

(according to the fund's stated strategy)” (Picardo, 2024). Finally, exchange-traded funds (ETFs), are a hybrid of 

stocks and mutual funds, where they can be traded at any time like a stock and usually track a single index, while 

still owning small parts of a number of different stocks.  

The strategy that is usually recommended for small investors is buying and holding a single stock or fund 

for an extended period, as this generally flattens out market fluctuations over time and usually leads to growth in 

the long term. However, the issue with these strategies is that the maximum return on investment is quite low, 

and it also may prevent the investor from selling stocks that are losing value. This strategy is very far from the 

much more robust and active management strategies used by larger investors, as these strategies tend to be 

somewhat riskier but usually significantly more effective. These strategies aren’t even viable for smaller investors 

that will tolerate risk as they will need to spend large amounts of time “analyzing financial statements” and “to 

keep up to date with recent news about industries” (Taylor, 2024).  

Previous Research 

Most previous research conducted in this field has focused on machine learning algorithms that used the previous 

trends of the specific investment to attempt to predict its future movement. There has been relatively little 

research focused on making algorithms without machine learning due to the assumption that a machine learning 

algorithm will be more accurate. It was also assumed that the buy and hold approach should be sufficient for those 

smaller investors whom the machine learning algorithms didn’t suit. However, recent research has shown that the 

buy and hold strategy may not be as viable in the new era of stock market volatility (Sanderson & Lumpkin-Sowers, 

2018). The worsening outcomes of the buy and hold approach suggest that a new strategy will be necessary for 

low-volume investment. 



 

Table 2 ( Taken from Sanderson & Lumpkin-Sowers, 2018): This is a demonstration of the results of a 19 year buy 

and hold strategy applied to ETFs, and it shows that only .07 % survive due to the quick turnover, and thus a simple 

buy and hold is almost 100% losing over long periods of time 

 

 

Problem Statement 

 

Objective 

This project’ objective is to develop a non-machine learning algorithm to determine when to buy and 

sell on the stock market and compare it to previous such algorithms and see improved performance. 

Our long-term goal is to develop an algorithm that will outperform previous non machine learning 



algorithms to be usable for small investors. This will slightly level the playing field for small investors in 

comparison to larger firms and make the stock market a place where investors have similar chances of 

profitability or loss no matter their size. 

Specific Aim 1: The first aim of the project was to develop a number of algorithms for determining when 

to buy and sell using a variety of different techniques. 

Specific Aim 2: The second aim of the project was to determine how well these algorithms performed 

against conventional algorithms and compare them to each other in order to find the strongest 

algorithm to hopefully compare it to ML algorithms. 

The expected outcome of this work is to create a non-ML algorithm that is relatively simple to 

understand for those with a high-school level understanding of mathematics and a solid understanding 

of the stock market in general. Additionally, this algorithm is ideally meant to outperform the buy and 

hold algorithm, and be somewhat comparable to machine learning algorithms, which make correct 

decisions roughly 70% of the time (Ayyildiz & Iskenderoglu, 2024). 
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