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Abstract: In the last few years, machine learning has become a very popular tool for analysing financial text data,
with many promising results in stock price from financial news, and a past values. In this work, we explore the
Regression techniques, KNN techniques and one of the deep learning methods like Recurrent Neural Networks.
From all these three techniques, we have a conclusion of RNN techniques helps more to analysing the stock price
easily and overcome with issues associated with the accuracy of the overall values given. This paper also presents a
Web API creation that build using Django Framework. It automatically updates the current value of the stock prices.
The successful prediction of Stock will be a big legacy for the stock investing institutions.
Index Terms: Stock Prediction;
Prediction Recurrent Neural Network;
Network K Nearest Neighbour; LSTM; Data pre-processing;
pre
INTRODUCTION
A stock market prediction is an attempt to forecast the future value of an individual stock, a particular sector or the
market, or the market as a whole. These forecasts generally use fundamental analysis of a company or economy, or
technical analysis of charts, or a combination of the two. The prediction is
i s expected to be robust, accurate and
efficient. The system must work according to the real-life
real life scenarios and should be well. Predictive method like RNN,
regression and KNN techniques is used. The data’s are collected from the yahoo finance website. RNN techniques
perform actions multiple times with the data’s; hence it increases the predictive accuracy and reduces the over
fitting of the dataset. There are various methods implementing the prediction system like statistical analysis,
Fundamental Analysis, Domain Knowledge of Stock values, Technical Analysis, Machine Learning, Stock Investing
Institutions and dataset structuring.
structuring. Machine learning involves with Artificial Intelligence which empowers the
system to learn and improve the past experience without being programmed time and again. There is a need to
accurately predict the stock market which can be used in the real-life
real
scenario. The datasets of the stock market
include prediction model include details like Open values, Close values, Adjacent Close values etc., From these
values, best-one
one will be chosen to predict the price of the stock. It reduces the overfit problem of the dataset.
DATA MINING
Stock values are collected from the site called yahoo finance. Yahoo! Finance is a media property that is part of
Yahoo!'s network. It provides financial news,
ws, data and commentary including
i
stock quotes, press releases,
rel
financial
reports ,and
nd original content. Doesn’t need to change a code to collect the
t he present data. Data’s are automatically
uploaded in our system.
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FEAUTURE ENGINEERING: Feature engineering is the process of using domain knowledge to extract features from
raw data via data mining techniques. These features can be used to improve the performance of machine learning
algorithms. Feature engineering can be considered as applied machine learning itself. Features are important to
predictive models and influence results. A feature could be strongly relevant (i.e., the feature has information that
doesn't exist in any other feature), relevant, weakly relevant (some information that other features include) or
irrelevant. Even if some features are irrelevant, having too many is better than missing those that are important.
Feature selection can be used to prevent over fitting.
DATA PREPROCESSING:
Data pre-processing is a data mining technique which is used to transform the raw data in a useful and efficient
format. There are so many techniques in data pre-processing. From that, Data transformation is preferred in this
model. This step is taken in order to transform the data in appropriate forms suitable for mining process. This
involves in Normalization. It is done in order to scale the data values in a specified range (-1.0 to 1.0 or 0.0 to 1.0).
And then it performs Discretisation and Attribute Selection. In Discretisation, replace the raw values of numeric
attribute by interval levels or conceptual levels. In Attribute Selection, new attributes are constructed from the
given set of attributes to help the mining process.
MODEL USED:
LINEAR REGRESSION:
In statistics, linear regression is a linear approach to modelling the relationship between a scalar response (or
dependent variable) and one or more explanatory variables (or independent variables).The case of one explanatory
variable is called simple linear regression. For more than one explanatory variable, the process is called multiple
linear regression. This term is distinct from multivariate linear regression, where multiple correlated dependent
variables are predicted, rather than a single scalar variable. It is a technique used to model the relationships
between observed variables. The idea behind simple linear regression is to "fit" the observations of two variables
into a linear relationship between them. Graphically, the task is to draw the line that is "best-fitting" or "closest" to
the points (xi, yi), where xi and yi are observations of the two variables which are expected to depend linearly on
each other.

The best-fitting linear relationship between the variables xx and yy.
Regression is a common process used in many applications of statistics in the real world. There are two main types
of applications:
Predictions:
After a series of observations of variables, regression analysis gives a statistical mode for the relationship between
the variables. This model can be used to generate predictions: given two variables xx and y, the model can predict
values of yy given future observations of x. This idea is used to predict variables in countless situations, e.g. the
outcome of political elections, the behaviour of the stock market, or the performance of a professional athlete.
Correlation: The model given by a regression analysis will often fit some kinds of data better than others. This can
be used to analyse correlations between variables and to refine a statistical model to incorporate further inputs: if
the model describes certain subsets of the data points very well, but is a poor predictor for other data points, it can
be instructive to examine the differences between the different types of data points for a possible explanation. This
type of application is common in scientific tests, e.g. of the effects of a proposed drug on the patients in a controlled
study.
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INTRODUCTION
Given a data set of n statistical units, a linear regression model assumes that the relationship between the
dependent variable y and the p-vector of regressors x is linear.
linear This
his relationship is modelled through a disturbance
term or error variable ε — an unobserved random
ndom variable
variabl that
at adds "noise" to the linear relationship between the
dependent variable and regressors. Thus, the model takes the form

where T denotes the transpose,
transpose so that xiTβ is the inner product
produ between vectors xi and β. Often these n equations
are stacked together and written in matrix notation as
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Some remarks on notation and terminology:
• y is a vector of observed values
of the variable called the regression ,endogenous variable,
response variable, measured variable, criterion variable,
ariable, or dependent variable. This variable is also sometimes
known as the predicted variable, but this should
should not be confused with predicted values, which are denoted y^. The
decision as to which variable in a data set is modelled as the dependent variable and which are modelled as the
independent variables may be based on ap resumption that the value of one of the variables is caused by, or directly
influenced by the other variables.
K NEAREST NEIGHBOUR’S:
In pattern recognition, the
t k-nearest
nearest neighbours algorithm (k-NN)
(k
is a non parametric method
thod used for classification
and regression. In
n both cases, the input consist of the k closest training examples in the feature space.
space The output
depends on whether k-NN
k NN is used for classification or regression: In k-NN
k NN classification, the output is a class
membership. An object is classified by a plurality vote of its neighbours, with the object being assigned to the class
most common among its
its k nearest neighbours (k is a positive integer, typically small). If k = 1, then the object is
simply assigned to the class of that single nearest neighbour.
In k-NN
NN regression, the output is the property value for the object. This value is the average of the values of k
nearest neighbours.
k-NN is a type of instance-based
instan
learning, or lazy learning,
learning where the function is only approximated locally and all
computation is deferred until function evaluation. Both for classification and regression, a useful technique can be to
assign weights to the contributions of the neighbours, so that the nearer neighbours contribute more to the average
than the more distant ones. For example, a common weighting scheme consists in giving each neighbour a weight of
1/d, where d is the distance to the neighbour.
neighbour The neighbours are taken from a set of objects for which the class (for
k-NN
NN classification) or the object property value (for k-NN
k NN regression) is known. This can be thought of as the
training set for the algorithm, though no explicit
explicit training step is required. A peculiarity of the k-NN
k
algorithm is that
it is sensitive to the local structure of the data.
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Example of k-NN
NN classification. The test sample (green dot) should be classified either to blue squares or to red
triangles. If k = 3 (solid line circle) it is assigned to the red triangles because there are 2 triangles and only 1 square
inside the inner circle. If k = 5 (dashed line circle) it is assigned to the blue squares.
PROPERTIES: k-NN
NN is a special case of a variable-bandwidth,
bandwidth, kernelensity "balloon" estimator
estimat with a uniform
kernel. The naive version of the algorithm is easy to implement
implement by computing the distances from the test example to
all stored examples, but it is computationally intensive for large training sets. Using an approximate nearest
neighbour search algorithm makes k-NN
NN computationally tractable even for large data sets. Many nearest neighbour
search algorithms have been proposed over the years; these generally seek to reduce the number of distance
distan
evaluations actually performed. k-NN has some strong consistency results. As the amount of data approaches
approach
infinity, the two class k-NN
k NN algorithm is guaranteed to yield an error rate no worse than twice the Bayes error
rate(the minimum
mum achievable error rate given the distribution of the data). Various improvements to the k-NN
speed are possible by using proximity graphs.
For multi-class
class k-NN classification, Cover and Hart (1967) prove an upper bound error rate of
∗

∗

≤

≤

∗

2−

−1

Where
here is the Bayes error rate (which is the minimal error rate possible),
possible) is the KNN
NN error rate, and M is the number
of classes in the problem. For M = 2 and as the Bayesian error rate
approaches zero, this limit reduces to "not
more than twice the Bayesian error rate.
LSTM (Long Short Term Memory Algorithm)
Long short-term
term memory (LSTM) is an artificial recurrent
current neural network(RNN)
networ RNN) architecture used in the field of
deep learning. Unlike
nlike standard feed forward neural networks,
networks LSTM
STM has feedback connections. It can not only
process single data points (such as images), but also entire sequences of data (such as speech or video). For
example, LSTM is applicable to tasks such as un segmented, connected hand writing recognition, speech
recognition and
d anomaly detection in network traffic or IDS's (intrusion detection systems).
A common LSTM unit is composed of a cell, an input gate, an output gate and a forget gate. The cell remembers
values over arbitrary time intervals and the three gates regulate the flow of information into and out of the cell.
LSTM networks are well suited to classifying, processin
ng and making predictions based
sed on time series data, since
there can be lags of unknown duration between important events in a time series.
ser ies. LSTMs were developed to deal
with the exploding and vanishing gradient problems
that can be encountered when training traditional RNNs.
Relative
elative insensitivity to gap length is an advantage of LSTM over RNNs, hidden Markov models
mode and other sequence
learning methods in numerous applications.
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The Long Short-Term Memory (LSTM) cell can process data sequentially and keep its hidden state through time.
WORKING IDEA: In theory, classic (or "vanilla") RNNs can keep track of arbitrary long term dependencies in the
input sequences. problem of vanilla RNNs is computational (or practical) in nature: when training a vanilla RNN
using back propagation, the gradients which are back propagated can can’t "explode" (that is, they can tend to
infinity), because of the computations involved in the process, which use finite-precision numbers. RNNs using
LSTM units partially solve the vanishing gradient problem, because LSTM units allow gradients to also flow
unchanged. However, LSTM networks can still suffer from the exploding gradient problem. There are several
architectures of LSTM units. A common architecture is composed of a cell (the memory part of the LSTM unit) and
three "regulators", usually called gates, of the flow of information inside the LSTM unit: an input gate, an output gate
and a forget gate. Some variations of the LSTM unit do not have one or more of these gates or maybe have other
gates. For example, gated recurrent units(GRUs) do not have an output gate.
Intuitively, the cell is responsible for keeping track of the dependencies between the elements in the input sequence.
The input gate controls the extent to which a new value flows into the cell, the forget gate controls the extent to
which a value remains in the cell and the output gate controls the extent to which the value in the cell is used to
compute the output activation of the LSTM unit. The activation function of the LSTM gates is often thelogistic
sigmoid function.
There are connections into and out of the LSTM gates, a few of which are recurrent. The weights of these
connections, which need to be learned during training, determine how the gates operate.
LSTM with a forget gate:
The compact forms of the equations for the forward pass of an LSTM unit with a forget gate are:
= (
+ ℎ −1 + )
= (
+ ℎ −1 + )
= (
+ ℎ −1 + )
=
−1 +
(
+ ℎ −1 + )ℎ =
ℎ( ) .
Where the initial values are
indexes the time step.

= 0 and ℎ = 0 and the operator o denotes the Hadamard product. The subscript t

Variables:
•
•
•
•
•
•
•
•

∈Ŕ : input vector to the LSTM unit.
∈Ŕℎ : forget gate’s activation vector
∈Ŕℎ : input/update gate’s activation vector.
∈Ŕℎ : output gate’s activation vector
ℎ ∈Ŕℎ : hidden state vector also known as output vector of the LSTM unit.
∈Ŕℎ : cell state vector
∈Ŕℎ∗ , ∈Ŕℎ∗ℎ and ∈Ŕℎ: weight matrices and bias vector parameters which need to be learned during training.
Where the superscripts d and h refer to the number of input features and number of hidden units, respectively.
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EXPERIMENTAL RESULTS:
We have taken a raw data of Infosys from the yahoo finance market website. Tail data’s are shown below.
4522
4523
4524
4525
4526

Date
High
2018-12-24 9.24
2018-12-26
26 9.38
2018-12-27
27 9.45
2018-12-28
28 9.50
2018-12-31
31 9.53

Low
9.07
9.12
9.28
9.38
9.39

Open Close Volume
9.19 9.08 8590700.0
9.15 9.38 9004200.0
9.30 9.45 9856500.0
9.48 9.43 6818500.0
9.47 9.52 7229400.0

Adj Close
8.797617
9.088287
9.156109
9.136732
9.223932

From this, we have a variable’s like Date, Low, High, Open, Close and Adj Close. From these variables, we predicted a
correct variable for stock value prediction by using feature engineering process. Reason for this variable, is to
reduce the verify problem among the variables. See the correlation plot below,
Correlation plot between each and every variables.

By seeing this, other than ADJACENT CLOSE all values are equal to 1. It might because a over fit problem among the
models. Hence we taken a ADJACENT CLOSE for predict of stock values. Plot between ADJ CLOSE and DATE.

From this flow, we have concluded that the company gradually increases their shares and their company value
throughout the decades. Histogram of ADJACENT ClOSE data,
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After all EDA process, using the neural network libraries the model is predicted. Final
Fi nal results are regressor.
count_params() 33601
Final Predicted Plot for last 40 Test values.

Using Confusion Matrix, our model predicted with the accuracy of 83.45%. It is the best accuracy value among all
models we have predicted. And finally
y from this basis, we created a web API for this model using DJANGO
framework.
CONCLUSION
The present work has shown how it is possible to perform predictions of future stock market data’s using deep
learning techniques, specifically machine learning algorithms.
algorithms. From proposed system, we have improved our
accuracy using some advanced deep learning techniques. It might be a slower process, but it gives more accuracy
than that. On predicted of Stock Values, we considered only depend upon results not on speed
spee and time. That’s the
reason behind it, to predict the model with advanced algorithms. It should be a good initiative to create an API’s
using machine learning.
FUTURE ENHANCEMENT
From this model, we have planned to create a best algorithm model from
fro m this existing algorithm. By increasing the
speed of the model using some big O techniques, and apply in it future. And also adding some public opinions about
the model, we have predicted.
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