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Abstract

Machine Learning is used in many data analytics
problems to predict the future with more accuracy. In
stock market, the prediction is more difficult because of
the nature of frequent changes in the incoming dataset.
Machines are not having the knowledge by itself; it has to
be trained explicitly to make right decisions. When a
machine improves its performance based on its past
experiences it can be said that machine has truly learnt.
The technique for most accurate prediction is by learning
from past instances, and to make a program to do this is
best possible with machine learning techniques. The main
objective of this paper is to predict the market
performance of Indian Stock Exchange based on day
closing values using different machine learning techniques.
By using different attributes as an input prediction is done
to identify Positive or Negative value. Linear Regression
algorithm is used to predict the market in this work. As a
result while predicting the market performance, predicting
the attribute which is contributing more to predict the
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market performance is also identified in this work. The
result proves that the performance of Indian stock market
exchange can be predicted with machine learning
techniques.

Keywords: Machine Learning, Linear Regression, Big
Data, Prediction

1 Introduction

To address this, a dataset which contains different attributes like
date, High value, Low value, closing price, volume are considered.
Dataset has been created from the observations available online.
Linear regression algorithm is used in this research paper. With
the usage of regression algorithm, it is possible to predict stock
price and decision can be taken whether to buy the product or not.

Stock market is one of the first options of attracting
investments and main financial indexes of country. Stock trading
volume includes the number of lots bought and sold which is
expressing in daily basis. The more trading volume of a stock is
higher, the more the stock is active. Trading volume is an
approving to price patterns in technical analysis and it’s more
important than stock price. People could predict the moving
direction of trading volume of a stock in the future, can also
obtain the prices changing, continuing or finishing of its trend,
with more confidence.

Nowadays the stock market has been called for research in
many fields due to its effects on financial challenging and capacity
of predicting its various aspects through different scientific
methods such as genetic algorithm, Artificial Neural Network
(ANN) and other Meta heuristic algorithms.Stock market price
prediction is a problem that has the potential to be worth billions
of dollars and is actively researched by the largest financial
corporations in the world.

The stock market is complex adaptive system that is difficult to
predict due to the large number of factors that determine the day to
day price changes. Machine learning through regression which tries
to determine the relationship between a dependent variable and one
or more independent variables. Here, the independent variables are
the features and the dependent variables are the variables which
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would like to predict the price.

Python programming language: Python is a widely used
general-purpose, high level programming language. There are two
major Python versions- Python 2 and Python 3. Both are quite
different. For this analysis, SciPy stack with pandas for data
wrangling and matplotlib for visualisation are used. Anaconda
already comes with all these packages those are needed. Python
codes are easier to maintain and more robust than R. Years ago;
Python didn’t have many data analysis and machine learning
libraries. Recently, Python is catching up and provides
cutting-edge API for machine learning or Artificial Intelligence.
Most of the data science job can be done with five Python
libraries: Numpy, Pandas, Scipy, Scikit-learn and Seaborn.

Framework:

Figure 1: Stock Market Price Prediction Framework Using Linear
Regression

Fig.1 shows the process of stock market price prediction using
Linear Regression algorithm. Raw data is taken as input,
converted into the form of csv. Python language with scikit

library is used to apply Linear Regression algorithm on the csv
file.

Algorithm: Linear Regression algorithm

Linear regression is used to find relationship between scalar
dependent variable Y and one and more explanatory variable
denoted as X. In this case one explanatory variable is called
simple linear regression. For more than one explanatory variable,
the process is called multiple regressions. The procedure for linear
regression is different and simpler than that for multiple linear
regressions. By using simple linear regression on training model
learned the relationship in the data.

3
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With simple linear regression we want to model our data as
follows:

Y = B0 + B1* X

Linear regression gives best fit line as output. In this Y is the
output variable as predicted variable based on X as the input
variable, BO and B1 are coefficient.

Coding:

Training and Testing model:

The below code is used to split the dataset into training and
test dataset. The input dataset is taken from the online and
converted into comma separated file (csv) format. Pandas is the
library which is imported to find the dataset in dataframe format.
Python has long been great for data preparation, but less useful
for data analysis and modeling. Pandas helps to fill this gap,
enabling to carry out the entire data analysis workflow in Python.
Dataframe is the two-dimensional size mutable, potentially
heterogeneous tabular data structure with labelled rows and
columns. Arithmetic operations align on both row and column
labels.

Matplotlib is a plotting library for the Python programming
language and its numerical library extension NumPy. It provides
an object-oriented API for plotting plots into applications using
general-purpose GUI.

Linear regression analysis is the most widely used among many
available statistical techniques. It is the study of linear, additive
relationships between variables. Let Y denote the dependent
variable whose values you wish to predict, and let X1, Xk denote
the independent variables from which one can predict, with the
value of variable Xi in period t, denoted by Xit. Then the
equation for computing the predicted value of Yt is:

‘fﬁt = b, + b, X, +bX, + ...+ b X,

This formula has the property that the prediction for Y is a
straight-line function of each of the X variables, considering the
others as fixed, and the contributions of different X variables to the
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predictions are additive. The slopes of their individual straight-line
relationships with Y are the constants b1, b2,..., bk, they are called
as coefficients of the variables. bi is the change in the predicted
value of Y per unit of change in Xi, other things are equal. The
additional constant b0, the called as intercept, is the prediction that
the model would make if all the X’s were zero. The coefficients and
intercept are estimated by least squares, setting them equal to the
unique values that minimize the sum of squared errors within the
sample of data to which the model is fitted. The model’s prediction
errors are typically assumed to be independently and identically
normally distributed.

tmport 0s

import pandas as pd

import numpy as np

importmatplotlib pyplot as plt

from sklearn linear model import LinearRegression

%ematplotlib inline

da=pd.read csv("stock.csv'™)

da head()

x = da.iloc[: [-7]] values

v = da.loc[:.-4].values

from sklearn cross validation import train test split

X tramn X testY tram Y test=train test spht(x y.random state=0)
# splitting the rows into training and test data sets

print(’Y_test)

print(X_test)

pltplot(x, v, 'o)
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Figure 2: Linear Regression output

Fig.2 shows the correlation plot of test values and their
relationship with output values.

From sklearn cross_validation import train_test_split

X train X test, YV train Y test=train test split(x, y.random state=0)
fromsklearn linear_model import LinearRegression

Ir = LinearRegression() fit(X_train ¥ train)

v_predict = Ir predict(X_test)

plt.scatter(X_train,Y_train color="red")
pltplot(X train Ir predict(X_train))
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Figure 3: Linear Regression output for Training and Prediction
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v_predict
print("Training set score: {:.2f}" format(lr score(X_train, Y train)))
print("Test set score: {-.2f}" format(lr.score(X test, Y test)))

output:
Training set score: 0.01
Test set score: 0.09

Prediction: importcsv
importnumpy as np

fromsklearn import linear_model
importmatplotlib.pyplot as plt

dates = |]
prices = ]

defget_data(filename):

with open(filename, 1) as csvfile:
csvFileReader = csv.reader(csvfile)
next(csvFileReader)

for row in csvFileReader:
dates.append (int(row[0].split(’-")[0]))
prices.append (float(row|[1]))

return

defpredict_price(dates, prices, x):

dates = np.reshape(dates, (len(dates),1)) # converting to matrix
ofn X1

prices = np.reshape(prices, (len(prices),1))

linear mod =

linear_model.LinearRegression() # defining the linear regression
model

linear_mod.fit(dates, prices) # fitting the data points in the model

plt.scatter(dates, prices, color= ‘black’, label= "Data’) # plotting

the initial datapoints
plt.plot(dates, linear mod.predict(dates),
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color= ‘red’; label= ‘Linear model’)

# plotting the line made by linear regression
plt.xlabel('Date’)

plt.ylabel(’Price’)

plt.title('Linear Regression’)

plt.legend()

plt.show()

return linear_mod.predict(x)[0][0],
linear_mod.coef_[0][0],
linear_mod.intercept_[0]

get_data(’stock.csv’) # calling get_data method
by passing the csv file to it

print(“Dates- 7, dates)

print(“Prices- 7, prices)

predicted_price, coefficient, constant = predict_price(dates, prices,
29)

print(“\n The stock open price for 30th March is: $7,
str(predicted_price))

print(“The regression coefficient is 7,

str(coefficient), 7, and the constant is ”,

str(constant))

print(“the relationship equation between dates and prices is: price
=7, str(coefficient), ”* date + 7, str(constant))

Output:

Dates- [1012016, 2012016, 3012016, 4012016, 15012016,
20012016, 21012016, 22012016, 23012016, 25012016, 27012016,
28012016, 29012016, 31012016, 1022016, 2022016, 3022016,
5022016, 7022016, 6022016, 7022016, 8022016, 8022016, 7022016,
10022016, 11022016, 12022016, 13022016, 14022016, 16022016,
20022016, 22022016, 25022016, 27022016, 29022016, 3032016,
4032016, 5032016, 7032016, 10032016, 11032016, 12032016,
14032016, 16032016, 18032016, 19032016, 20032016, 22032016,
25032016)

Prices- [19852.55078, 19878.43945, 19981.10938, 19980.24023,
19934.15039, 19933.83008, 19986.56055, 19987.63086, 19917.7793,
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19923.16992, 19951.28906, 19966.42969, 19953.75, 19824.58984,
19757.74023, 19664.9707, 19558.41992, 19255.89063, 19274.84961,
19196.14063, 19214.30078, 19225.28906, 19144.40039, 19138.7207,
19152.14063, 19083.75977, 19043.90039, 18960.75977, 18915.74023,
18904.0293, 18909.84961, 18925.25977, 18934.05078, 18855.7793,
18873.66016, 18650.06055, 18400.5, 18263.30078, 17986.75977,
18006.96094, 18044.15039, 18177.00977, 18193.67969, 18257.06055,
18253.19922, 18236.03906, 18241.68945, 18275.03906, 18168.75977]

Linear Regression
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Figure 4: Relationship equation between Dates and Prices

The stock open price for 30th March is: $ 19054.6129768

The regression coefficient is 3.67447287714e-06 , and the
constant is 19054.6128702 the relationship equation between dates
and prices is: price = 3.67447287714e-06 * date + 19054.6128702

2 Result

The results for 50 day price predictions were chosen to provide
insight onto the performance of these algorithms for a longer period
of time. Linear regression performed very poorly when its window
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size was small for long-term price prediction, but actually ended up
outperforming.

3

Conclusion:

Looking at the data, the predictions are quite close, may be not
tradable but this gives us a direction. Further improvement in this
method includes by adding more than one independent variables
and by increasing records in the datasets. Doing so will help reduce
the residual or error and help to get closer to the actual price.
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