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Abstract - Indicators have always been essential to stock trading. They can be used to predict the behaviour of the stock market. 

Our goal is to maximize cumulative profit after brokerage using trading indicators in a fully automated algorithm. This model uses 

the concept of moving averages in which cross-overs are used as indicators to generate profit. By applying these indicators to the 

past three months' data, we formulated an algorithm with optimum parameters. The algorithm takes price averages at every minute 

for the past nine and twenty-one minutes, based on which a decision is made: to buy or to sell a particular stock at a particular time 

and price. The trading done at any moment is strictly limited to a volume equal to 1. The total sum of cumulative profit after 

brokerage for the period 1st June to 1st September for the company, Reliance, was calculated to be ₹93.80. 
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I. INTRODUCTION 

The stock market is a complex, non-stationary, chaotic, and non-linear dynamic system. “Forecasting stock market, currency 

exchange rate, bankruptcies, understanding and managing financial risk, trading futures, credit rating, loan management, bank 

customer profiling, and money laundering analyses are the core challenging tasks to be considered”.[1] 

  

“Day traders need continuous feedback on short-term price action to make lightning-fast buy and sell decisions. Intraday bars, 

wrapped in multiple moving averages, serve this purpose, allowing quick analysis that highlights current risks as well as the most 

advantageous entries and exits”.[2] These averages work as macro filters as well, telling the observant trader the best times to stand 

aside and wait for more favourable conditions. “Choosing the right moving averages adds reliability to all technically based day 

trading strategies, while poor or misaligned settings undermine otherwise profitable approaches”.[2]  

 

The simple moving average (SMA) and the exponential moving average (EMA) are the two most common types of indicators. 

The SMA is a basic average of price over the specified timeframe. For example, if one plots a 20-period SMA onto a chart, it will 

add up the previous 20 closing prices and divide by the number of periods (20) to determine what the current value of the SMA 

should be. The series of various points are joined together to form a line. “Given this particular market is in an overall uptrend, the 

moving average is positively sloped, being reflective of the price. Moreover, the price will tend to be above moving averages in 

uptrends as various lower prices will be baked into the reading from earlier in the trend”.[6] 

 

Our model is an automated trading algorithm that works for the day trading system to generate the maximum possible cumulative 

profit after brokerage. Our model chooses the best fit for the stop loss and buffer value and based on the cross over strategy, wherein 

the automated algorithm makes decisions based on intersection points of smaller and bigger simple moving averages. When the 

smaller moving average line crosses over the bigger moving average line in a graph, while rising, the phenomenon is defined as a 

Golden cross. On the other hand, when the bigger moving average line crosses over the smaller moving average line in a graph, 

while declining, the phenomenon is defined as a Dead cross [5]. To get a better estimation of profits earned by trading, we also 

calculated brokerage from an online calculator known as Zerodha[3]. This brokerage was then subtracted from cumulative profits 

to give us the value of real profit earned. 

 

Our model is completely automated and needs no human intervention for stock trading. Our model studies the data and patterns 

for the last 3 months of that stock to make trading decisions: whether to buy or sell, when to buy or sell. Stop loss and buffer value 

are also chosen based on the data from the past 3 months. Our model focuses not only on generating profit but also minimizing 

losses while maintaining consistent profits. 

 

The main contributions of this paper are: 

 The main objective of this paper was to achieve profits in intraday stock trading for Reliance, which we achieved by 

developing this automated algorithm for stock trading. 

 Our algorithm focuses on minimizing losses and maintaining consistent profits. 

 

The rest of the paper is organised as follows: In Section 2, we introduce some information and related work on our algorithm 

for stock trading; in Section 3, we describe our methodology for training our model for intra-day trading for stocks of reliance and 

compare it with other various already existing techniques. This section also includes information about the algorithm used as well 

as the dataset; in Section 4, we described our evaluation methods, which were used to experiment with to get results for maximizing 

the profits. In Section 5, we present our research and discuss the outcomes of using our algorithm for trading over other methods. 

In Section 6, we conclude the paper.  
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II. RELATED WORK 

Many efforts are made daily by traders to maximize their profit, for which they make use of numerous indicators to predict the 

behaviour of the stock market. Our model proposes to perform transactions automatically, without any human intervention, in which 

we use cross-overs of moving averages 9 and 21. 

Manual indicators are comparatively error-prone and sometimes may get difficult to apprehend. In this paper, we aim to 

introduce a new method for stock trading; that is automating the transaction process(decision making) by using the cross-over 

strategy[7]. This method not only makes the whole process easier but also reduces the chances of a manual error. 

III. METHODOLOGY 
 

A. DATASET 

We crawled historical data till date from Zerodha[4]. It included the following columns: 

  
id: It displays the unique ids assigned to different stocks. 
scrip_name: It displays the names of different stocks. 
timestamp: It displays the timestamp at any particular moment with a 1-minute separation between 2 timestamps. 
close_price: It displays the final price value of stocks in that particular minute.  
high_price: It displays the highest price value of stocks in that particular minute. 
low_price: It displays the lowest price value of stocks in that particular minute.  
volume: It displays the number of shares transacted in that particular minute. 

 

 

 

fig. 1. stock price dataset. 

  
B. DATA ANALYSIS AND VISUALIZATION 

Here two columns were made: one for moving average of time period 9 minutes(ma9) and the other one for moving average of 

time period 21 minutes(ma21). These two moving averages have been used throughout our research and experiment. Then we made 

a function to split the data frame into sub-data frames based on frequency. For example, frequency = 1 would divide the data frame 

into a list of sub-data frames, each representing the total time of 1 day. 

 

 

fig. 2. stock price dataset analysis. 

 

After that, a graph was used to display closing price, ma9, and ma21 values for a given time period to visualise the trends 

between the three. 
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 fig. 3. graph with stock price, moving average 9 and moving average 21. 

 
C. THE ALGORITHM 

We chose Reliance as our scrip and the time period from 1st June 2020 to 1st September 2020. 

 

First, we made an algorithm in which we found the optimum values of stop-loss, a value used to reduce the amount of any loss 

incurred, and buffer, a value used to prevent losses because of the volatility of the market, for the previous day. Using these values, 

we found out the cumulative profit after brokerage for the current day. This algorithm was then made to run on three months of data 

to calculate the total sum of cumulative after brokerage for the same time period. 

 

Unsatisfied with the results, we made another algorithm in which we found the optimum values of stop loss and buffer for three 

months. The algorithm, along with those values of stop loss and buffer, was then made to iterate through that data frame, and all 

the decisions were made on the same data frame only. Moving averages of time period 9 minutes and 21 minutes were used. First, 

on encountering a ‘Crossover’ of these two moving averages, it was checked whether the value of moving average 9 was increasing 

than moving average 21 after intersection and quantity in stock was not equal to 1 or the value of moving average 9 was decreasing 

than moving average 21 after intersection and quantity in stock was not equal to -1. If yes, it was followed by checking whether the 

area between moving average 9 was greater than the decided buffer value. Based on this, the decision to ‘buy’ or ‘sell’ was made 

respectively. A condition was added to check at the end of the day that whether the quantity in stock was zero or not. If not zero, 

then the respective buy or sell decision was made to balance it out. 
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fig. 4. flowchart of the model. 

 

A data frame was made by us to record the resultant transactions. It included the following columns: 

 

scrip: It displays the names of different stocks. 

timestamp: It displays the timestamp at any particular moment with a 1-minute separation between 2 timestamps. 

buy/sell: It displays the decision taken at any particular moment. 

price: It displays the close price value of stocks in that particular minute when the decision was made. 

brokerage: It displays the small amount charged by brokers for providing their services. 

qtystock: It displays the quantity of stocks currently in stack. 1 denotes that a stock is currently in ‘buy’ decision and 

needs to be sold to break even. -1 denotes that a stock is currently in ‘sell’ decision and needs to be bought to break even. 

profit: It displays the profit earned during 1 complete transaction. 

cum_profit: It displays the cumulative profit over a series of transactions. 

pab: It displays the profit after brokerage earned during 1 complete transaction. 

cum_pab: It displays the cumulative profit after brokerage over a series of transactions.  
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fig. 4. example of transaction data frame. 

 

IV. RESULTS AND DISCUSSION 

In this paper, we wanted to prove the efficacy of cross over automated algorithm[6] for maximizing cumulative profit after 

brokerage. This is a complex task; the model needs to be robust enough to fluctuations in the stock market in the real-world 

environment. The dataset was complicated; it contained the past 6-months real-life data of various companies that were used to 

study the stock market in a diverse set of environments and backgrounds. Cross over strategy was chosen as it is good at detecting 

even small fluctuations in the trend of the stock market; it is fast and accurate, as a result of which, the algorithm can make decisions 

that lead to the maximum cumulative profit after brokerage. Our results indicate that the cross over strategy automated algorithm is 

indeed a trustworthy tool when it comes to making decisions in the stock trading world, as you will see in this result section below. 

The data was scraped from Zerodha[4] API;  Zerodha is a trading platform. Then a new file was made for this data and imported 

to postgress to get the data in RDBMS format. 

The data was then further accessed by python jupyter notebook. A range of values was taken for stop loss and buffer; buffer 

value is the area between moving average 9 and moving average 21 at a particular timestamp. We then iterated over this range to 

find out the optimum values for both stop loss and buffer. These optimum values were then further used in the algorithm to find out 

the maximum total sum of cumulative profit after brokerage. 

 

 

fig. 5. resultant cumulative profit after brokerage for various combinations of stop loss and buffer value constants. 

 

 

fig. 6. cumulative profit after brokerage of each open day for a month. 
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fig. 7. example of transactions for one day.  

 

V. CONCLUSION 

The main motive of our experiment is to prove the capability of our automated intra-day trading algorithm. We evaluated and 

implemented various strategies in our algorithm and came to the conclusion that an automated algorithm for intra-day trading is a 

good choice to be applied on the stocks of the company Reliance to make decisions about buying or selling. Automated algorithms 

are comparatively error-less and easier to implement than manual indicators. Our algorithm delivers a substantial profit of ₹93.80. 

We believe the reason behind this is that our model makes use of a dataset comprised of past 3 month data from reliance to 

understand the stock trading platform better. According to this study, our model outperforms manual indicators in the above-

mentioned factors and provides an accurate method for maximizing profit. 
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