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Abstract-  Stock prices are volatile in nature. Stock prices are affected by variety of factors namely fundamental factors, 
technical factors and market sentiments. Fundamental factors like earning base and valuation multiple that drive stock 
prices are based on a company's earnings and profitability from producing and selling goods and services. technical 
factors like Inflation, Economic strength of market and peers, Incidental Transactions, Demographics, Liquidity relate to 
a stock's price history in the market pertaining to chart patterns, momentum and behavioral factors of traders and 
investors. The proposed work intends to make use of fundamental and technical factors to provide efficient stock trend’s 
prediction. The trends obtained create opportunities for investors to make money that act as lucrative option in their 
annual income. The paper discusses strategies for obtaining useful data from NSE (National Stock Exchange), 
Investopedia and Money Control websites using web scraping libraries in python and storing same data in several files 
like .csv and excel. The stored data allows a proposed algorithm to perform feature wise analysis and obtain pattern 
recognition in stock prices data. This results in accurate investment and thereby leading to high profits for investors. 
imperceptibility. 
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I. INTRODUCTION 

Stock price trend prediction is a task, which arouses curiosity and catches the attention. This kind of prediction 
becomes fascinating when it involves money and risk. There are many approaches for prediction of stock, 
Regression based models[1] like Autoregressive Integrated Moving Average can be used to predict scaled and un-
scaled net income[2], Deep learning algorithms like Artificial Neural Network(ANN), Convolution Neural Network 
(CNN)are also used now days to model stock market data[3]. Additionally, stocks are also selected based on a present 
price to earnings (P/E) ratio[4]. For making all this analysis the historic data must be made available. This will make 
prediction more accurate, which is always desired.  
 
Indian stock market marks to be one of the oldest stock market in Asia. Initially, when the stock market was new 
less people used to risk their money, but now a day’s smart investors have started making good profits and over the 
time now due to competition and cheap internet almost everyone has become an investor. Due to this the market 
doesn’t remain stable and investment is always at high risk. 

 

II. PROPOSED SYSTEM 

2.1  System Architecture – 

 
The following section presents the proposed system architecture as shown in Fig.1 to achieve the objectives of work. 
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Figure 1.  System Architecture 

 Table I show the features columns name and will have the calculated data. These columns are the technical 
indicators using which data is analyzed for predictions. The Table I will be a .csv file stored in the database, where 
each stock will have individual table and calculations will be performed individually. 
 

Sr.No. Features 

1 Date 

2 Open 

3 Close 

4 High 

5 Low 

6 Heikin-Ashi Open 

7 Heikin-Ashi Close 

8 Heikin-Ashi High 

9 Heikin-Ashi Low 

10 Return on capital employed (ROCE) 

11 Return on equity(ROE) 

12 Relative strength index RSI ( 14D ) 

17 Deliverables 

21 Last 15D Deliverables max(7) avg 

22 Standard Deviation - 20D 

23 Bollinger UpperBand 

24 Bollinger LowerBand 
 MACD (moving average 

25 convergence and divergence) line 

26 MACD Signal Line 

27 MACD Histogram 

Figure2.  Parameters Used for score calculation 
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2.2  Parameter Calculation & Proposed Algorithm– 

Parameters required for stock analysis are calculated using the data scraped from NSE websites. 
These parameters are calculated as following- 

 
A.  Heikin-Ashi (HA)- 
 
The Heikin-Ashi[5] technique averages price data to create a Japanese candlestick. A candlestick is a type of price 
chart used to display the high, low, open, and closing prices of a security for a specific period. 

 
         HA-Close = (Open + High + Low + Close)/4                              … (1)                                 

 
    HA-Open= [Open (previous bar) + Close (previous bar)                        … (1.1) 

 
HA-High = Max (High, HA-Open, HA Close)                                          … (1.2) 

 
Low = Min (Low, HA-Open, HA-Close)                                      … (1.3) 

 
The pseudo-code of Heikin-Ashi is- 

 
If (last 9/10 candles green)  {Assign 100 points to HA score in Score table}  
Else if (last 2 candles green and last 7/10 candles red) {Assign 80/100 points to HA score in Score table} 
Else if(last 4 candles green and last 5/10 candles red) {Assign 60/100 points to HA score in Score table} 
Else if(last 2 candles green and last 5/10 candles red) {Assign 40/100 points to HA score in Score table} 
Else   {Assign 20/100 points to HA score in Score table} 
 
B.  ROCE (return on capital employed) -  
It measures the company’s profitability and the efficiency with which the capital is used, which means how well a 
company is generating profits from its capital. To get points for high accuracy multiply ROCE by market cap/1000 
in results of proposed model. 

 
C.  ROE (return on equity) –  
Return on equity (ROE) is measure of financial performance calculated by dividing net by shareholders' equity. To 
get points for high accuracy multiply ROE by market cap/1000 in results of proposed model. 

 
D. RSI (relative strength index) –  
The relative strength index (RSI)[6] is a momentum indicator that measures the magnitude of recent price changes to 
evaluate overbought or oversold conditions in the price of a stock or other asset. It gives market insight in terms of 
demand and supply of stock. 
 
 
 

 

 

 

 

 

 

 

Figure2. Relative Strength Index 
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Where RS  is  Relative Strength, AvgU is an  average of all up moves in the last N prices as shown in above figure, AvgD is an 
average of all down moves in the last N prices as shown in above figure 

                   RSI = 100 – 100 / (1 + RS)                                    … (2) 

Using Equation (2). RSI is calculated where; RSI line can then be plotted alongside an asset's price chart.  
N is the period of RSI[7].. The value of N is considered as 14 .Fig.2 shows checking the oversold, overbought as well 
as movements of stock prices for 14 days.  
There are three types of moving average - Simple Moving Average (SMA), Exponential Moving Average, Wilder’s 
Smoothing Method. Simple Moving Average (SMA) is commonly used as it provides a more stable level indicating 
support or resistance. 

 
 
E.  SMA (simple moving average)– 

 
Simple Moving Average is calculated by closing price of stock for previous five days. It acts like a support in 
upward trend and as a resistance in downward trend which can be used as indicator for analysis. 
 
The pseudo-code of SMA is-  

Calculate RSI 

 If (50<RSI value<70)  {Assign 80/100 points to RSI score in Score table} 

 Else if(RSI value>70)  {Assign 60/100 points to RSI score in Score table}  

Else if (30<RSI value<50)  {Assign 20/100 points to RSI score in Score table} 

 Else   {Assign 0/100 points to RSI score in Score table} 

 
F.  Bollinger band –  
Bollinger band trails the price action of an underlying asset, and experts use it to generate transaction signals or 
confirm the strength of a given trend. Bollinger Band makes use of Standard Deviation for last 20 days simple 
moving averages (SMA) to calculate Bollinger Upper Band and Bollinger Lower Band. 
 

Bollinger Upper Band = 20 days simple moving average + Standard Deviation. 
 

Bollinger Lower Band = 20 days simple moving average - Standard Deviation. 
 
The pseudo-code of Bollinger band is – 
 
If (all other indicators indicate strong buy) 
{ 

If (movement lower to higher and have crossed SMA of 20 days) 
                   {Assign 60/100 points to Bollinger band score in Score table} 
} 
 Else {Assign 40/100 points to Bollinger band score in Score table. 
 
 
G. MACD (moving average convergence and divergence) -  
 
MACD (moving average convergence and divergence) is the Leading technical indicator.  
Exponential moving average is calculated as:  

[Close - previous EMA] * (2 / n+1) + previous EMA. 
 

MACD line is calculated as difference of 12-days EMA and 26-days EMA.  



International Journal of New Innovations in Engineering and Technology 

Volume 13 Issue 3 April 2020 48 ISSN: 2319-6319 

Signal line is calculated as nine days EMA of MACD line. 
MACD Histogram is calculated as difference of MACD line and Signal line. 

 
The pseudo code of MACD is-  
If (crossover at -4 or less)   {Assign 320/400 points to MACD score in Score table } 
Else if (crossover at -2 to -4) {Assign 240/400 points to MACD score in Score table}  
Else {Assign 80/400 points to MACD score in Score table 
 
2.3  Score Calculation – 
 

 Table II. Score Table 

Sr.No. Attributes 

1 Stock Name 

2 Last updated date 

3 Time 

4 ROCE Score 

5 ROE Score 

6 MA Score 

7 Deliverables Score 

8 RSI ( 14D ) Score 

9 Bollinger band score 

10 MACD Score 

11 HA score 

12 Total Score 
 

 
Table II. is a Score table where all the stock date is combined for score calculation according to indicator 
performance. Later this table is sorted according to total score of stocks and top 10 stock names are obtained by the 
user. 
   

 

 

 
 
 
 
 
 
 
 
 
 
 

 

        FIG. 4: ACTUAL COMPUTATION OF SCORE TABLE ATTRIBUTES 
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III. RESULTS & ANALYSIS 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIG.4    ACTUAL RESULT 

Fig. 4 is actual result obtained from implementation of Technical indicators algorithm in proposed model. The 
following result is obtained on May 23, 2019 at 3.07pm Which lists top 10 stocks for short-term investment. 
 
The top stock in the list is KEI stock. The actual and predicted stock trends were seen the exact from May 23, 2019 
to May 30, 2019 as shown in Fig. 5. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5: Predicted result of KEI.  
 

The second top stock in list is KALPATPOWER. The Fig. 6 shows the predicted trend from May 22, 2019 to May 
28, 2019. The actual and predicted results were exact, that shows upward trend of Kalpatpower stock. 
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IV.CONCLUSION 

 
Stock Market indicators in brief were considered for calculations of all the stocks listed on NSE (National 

Stock Exchange). There are 800 stocks listed on NSE, the proposed model will compute stock importance 
considering technical and some fundamental parameters. Results obtained shows high accuracy rate of predictions of 
stock trends.  

The future work will be to make the priority of default features more accurate and relieve the users from the 
task of feature selection and prioritizing them. It will increase the accuracy of predictions. 
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