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Abstract— Stock Market is a vital component of the 

economy on several scales: It can leave   huge impact on 

everyone from individual finances to corporations, even to 

the national economy and global market. Prediction of stock 

market returns is not an easy task because of the availability 

of new data sources, markets, financial instruments, and 

algorithms. Even now, the predictability of prices is a big 

question mark? In some contexts, we can apply data mining 

and machine learning approaches into business intelligence 

(B.I.) to help users for decision support in many real-life 

applications. Here in this paper, we came up with various 

machine learning approaches for B.I. Application. Stock 

Market prediction is the act of trying to determine the future 

value of company stock or other financial instruments traded 

on a financial exchange. The successful prediction of a stock 

future prize will maximize investor’s gains. 
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I. INTRODUCTION 

Nowadays, Data mining and machine learning approaches 

are incorporated into business intelligence (B.I.) to assist 

users for decision support in many real-life applications. 

One interesting B.I. is to predict stock prices [1]. When it 

comes to the share market, it involves a lot of risk while 

predicting its current value because it not only affects 

individual finances but also it contributes in the national 

economy. Statistics depicted that, from 2008 to 2012, only 

9.84% of Canadian equity fund managers achieved between 

returns than positively managed funds based on the 

S&P/TSX Composite Index [2]. It clearly seems that more 

than the 90% of the time funds in which stocks were 

actively selected by fund managers performed worse than 

the market as a whole. This area needs an improvement in 

order to get desirable result. 

Various algorithms that can predict stock price 

more accurately proves to be boon for professional who 

have access to stock prices. These algorithms provide 

substantial financial incentives apart from this, and they 

build the potential to be multi-millionaires and other 

benefits too. One advantage is that it will expel out bad 

investments that fail, reducing the chance of major 

disruption and market crashes. If the given algorithm proves 

to be successful than that could be adapted to other domains 

with similar problem requirements [3].   

II. BACKGROUND & RELATED WORKS 

Prediction of stock prices is a very challenging and 

complicated process because of a sudden fluctuation of price 

with the passage of time. In recent years, much research and 

advancement took place, and researchers have used 

techniques in the stock market for trading decisions. 

Here we present a brief review of some of the 

significant researchers. 

Osman Hegazy, Omar S. Soliman and Mustafa 

Abdul Salam [4] proposed a model based on the study of 

historical data, technical indicators, and optimized LS-SVM 

(Least Square Support Vector Machine) with PSO (Particle 

Swarm Optimization) algorithm to be used in the prediction 

of daily stock prices. Their model architecture consists of 

six input vectors representing the historical data and derived 

technical indicators and one output represents next price. 

The proposed algorithm was tested for all stock sectors in 

the S&P 500 stock market. Results show that LS-SVM 

optimized with PSO is the best one followed with lowest 

error value followed by the LS-SVM algorithm.  

Carson Kai-Sang Leung Richard Kyle MacKinnon 

Yang Wang [5], they proposed structural support vector 

machine (SSVM) with maximum a posteriori (MAP) 

interference calculated using minimum graph cuts. They 

describe (i) the graph structure (ii) feature vectors, and (iii) 

training labels for SSVM. 

Graph Structure: In order to accurately capture the 

complex relationships between companies that affect the 

stock price they used undirected graph with node 

representing companies and each edge representing the 

relationship between companies. 

Feature Vectors: Each node in the graph contain 

the 69-element feature vector containing financial 

information for the company represented by that node. 

Training Labels: The final piece of data required to train an 

SSVM are training labels. The labels were binary (Positive 

class and negative class). Node whose companies stock 

prices increase were kept in positive class while that of 

others are kept in negative class. 

Aditya Gupta and Bhuwan Dhingra [6] used open-

source HMM toolbox developed by Kevin Murphy [7] to 

predict stock prices. They tested algorithm on four different 

stock indices-TATA steel, Apple Inc., IBM Corporation and 

Dell Inc. The metric they used to evaluate the performance 

of the algorithm was Mean, Absolute Percentage Error 

(MAPE) in accuracy. MAPE is an average absolute error 

between the actual stock value and the predicted stock value 

in percentage. 

MAPE=( 
1

n
∑

|pi−ai|

|ai|
x100%

n

i=1
) where ai is actual 

stock value, pi is predicted stock values on day i and n is the 

number of days for which data is tested. 

Their HMM based MAP estimator for stock 

prediction uses a latency of d days to predict the stock value 

for the next day. A MAP decision was made over all the 

possible values of stock using a previously trained 

continuous-HMM. In the current approach, they assumed 

that the model for one particular stock is independent of the 

other stocks in the market, however in reality these stocks 

are heavily correlated to each other and, to some extent, to 

stocks in other markets too. 
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III. PREDICATION METHOD 

Feedforward Neural Network (FFNN): In this Artificial 

Neural Network topology, the connections between the units 

do not form a cycle [8]. A unit sends information to other 

unit from which it does not receive any information. Here 

information flows in forward direction in the network (no 

loop), first through the input node then through the hidden 

nodes (if any), and finally through the output nodes. 

They are primarily used for supervised learning in 

cases where the data to be learned is neither sequential nor 

time dependent e.g. stock market price prediction. That is 

FFNN computes a function f on input x such that f(x) ≈ y for 

training set (x, y).   

A. Multi-layer Perceptron (MLP):  

It composed of many perceptrons [8]. MLPs are generally 

used to compute non-linearly separable functions that’s why 

they are used for both regression and classification in 

supervised learning. 

Layers: MLPs have at least one hidden layer unlike single 

layer perceptron (no hidden layers). 

MLP learning [9]: Perceptron learn by adjusting 

connection weights after each piece of data is processed, 

based on the deviation of output compared to the expected 

result. 

The deviation in an output node j in the nth data 

point is given by ej(n)=dj(n)-yj(n), where d is the expected 

result and y is the output generated by the perceptron. The 

weights associated with node then can be adjusted based on 

connections that minimize the deviation from the output, 

given by 

ε(n) =
1

2
∑ej

2(n)

j

 

Using gradient descent, the change in each weight is 

Δwji(n) = −ɳ
∂ε(n)

∂vj(n)
yi(n) where yi is output of 

previous neuron and ɳ is the learning rate. 

The derivative to be calculated depends on the 

induced local field vj which itself varies. For an output node, 

this derivative can be simplified to  

−
∂ε(n)

∂vj(n)
= ej(n)ϕ

′ (vj(n)) 

Where ϕ′ is the derivative of activation function of above 

equation. Which remain constant. The analysis is very 

difficult for varying weights to a hidden node, but it can be 

show that the relevant derivative is  

−
∂ε(n)

∂vj(n)
= ϕ′ (vj(n))∑−

∂ε(n)

∂vk(n)
k

wkj(n) 

This depends on the change in weights of the kth nodes 

(Output layer). In order to change the hidden layer weights, 

the output layer weights vary according to the derivative of 

the activation function. 

B. Convolutional Neural Network(CNN):  

It is a special type of Neural Network basically used for 

image recognition and classification. They generate 

satisfactory result when it comes to identification of object, 

faces and traffic signs apart from generating vision in self-

driving cars and robots too [10]. 

When applying CNN to stock market prediction 

[11], technical indicators can be converted to the time series 

graph. Then these graphs can be used as an input layer for 

convolution operation and then the output of latter to be sent 

for further processing phase like pooling, flattening and then 

finally full connection is set up with one or more hidden 

layers which will give our expected result [12]. 

Random Forest Classifier: It is a supervised 

learning algorithm which can be used both for classification 

and regression. It is very flexible as well as easy to use. As 

the name suggest forest is comprised of trees [13]. Random 

forest creates decision tree on randomly selected data 

sample of stock market, gets prediction from each tree and 

then select the best sample by voting. 

Working of algorithm: 

It works in four steps: 

1) Select random samples from a given dataset. 

2) Construct a decision tree for each sample and get 

prediction result from each decision tree. 

3) Perform a vote for each predicted result. 

4) Select the prediction result with the most votes as the 

final prediction. 

C. Gradient Boosting:  

Like Random Forest Classifier, Gradient boosting can be 

used for both regression and classification problems, which 

produces a prediction model in the form of an ensemble of 

weak prediction models, typical decision trees [16]. In 

simpler words, Gradient Boosting is method of converting 

weak learners into strong learners. In boosting, each new 

tree is fit on a modified version of the original data set. 

Working [14]: 

Input: training set {(xi, yi )}i=1
n, a differential loss function 

L(y, F(x)), number of iterations M. 

Algorithm: 

1) 1 Initialize model with a constant value. 

F0(x) = argᵧmin∑L(yj, γ)

n

j=1

 

2) from m=1 to M 

1 Compute so-called pseudo-residuals: 

rim = -[
δL(yi,F(xi))

δF(xi)
]F(x)=Fm-1(x)   for i=1,……..,n 

2 Fit a base learner (or weak learner, e.g. tree) hm(x) to 

pseudo residuals, i.e. train it using the training set {(xi 

,rim )}i=1
n. 

3 Compute multiplier ϒm by solving the following one-

dimensional optimization problem: 

ϒm = argᵧ min∑ Ln
j=1 (yi , Fm-1(xi)+ ϒhm(xi)). 

4 Update the model: 

Fm(x)=Fm-1(x) + ϒm hm(x). 

3) Output Fm(x). 

D. Support Vector Machine – Radial Basis Function (SVM 

- RBF):  

SVM is Machine Learning Algorithm for Classification or 

Regression of data (generally used for Classification). 

Classification of data means segregating the data into the 

separate classes by hyper-plane. Hyper-plane is selected 

which has high margin. [15] 
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If data is linear it is easily separable using SVM 

linear and polynomial kernel (is a function that maps the 

data to a higher dimension where the data is separable). But 

most of the time the data in the share market is not linear so 

we cannot use SVM linear & polynomial kernel. To fix this 

SVM has another technique to solve i.e. RBF – kernel. This 

SVM kernel takes input of low dimension spaces and 

transforms into higher dimensional spaces and makes non 

separable problem into separable problem. Linear and 

polynomial kernels are less time consuming and provide less 

accuracy than the RBF kernel. RBF kernel does complex 

calculation to segregate the data as shown in figure 1 [15]. 

 
Fig. 1: RBF-SVM kernel segregation 

IV. COMPARATIVE ANALYSIS 

We took the past prices of the Tesla, Microsoft, Facebook 

and Apple stock available on the  data-flair.training website 

since their debut until November 11, 2017. We train the 

datasets on various models in order to predict the Stock 

market prices and came up with different accuracy score of 

these models. 

 
Fig. 2: Linear Regression       Fig 3: SVM-RBF 

 
Fig. 4: Random Forest     Fig 5: Gradient Boosting 

A. Linear Regression Algorithm  

Company Accuracy 

Facebook 93.44% 

Tesla 85.08% 

Microsoft 74.77% 

Apple 55.46% 

B. Gradient Boosting Algorithm 

Company Accuracy 

Facebook 99.83% 

Tesla 99.73% 

Microsoft 99.82% 

Apple 99.93% 

C. SVM-RBF Algorithm 

Company Accuracy 

Facebook 98.6% 

Tesla 98.95% 

Microsoft 99.22% 

Apple 98.93% 

D. Random Forest Algorithm 

Company Accuracy 

Facebook 99.82% 

Tesla 99.83% 

Microsoft 99.94% 

Apple 99.97% 

V. CONCLUSION 

The goal of this paper was to review the most efficient 

algorithm to predict the stock market price. The collective 

use of several methods makes it possible to find out better 

algorithm for predicting the stock market price.       

VI. FUTURE WORK 

In order to predict more accurately, the algorithm mentioned 

in this paper can be integrated into a robust model. In 

addition to robust model, improving training data’s scale 

and timeframe may result in better prediction. 
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