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Abstract: Because many economic, political, and
psychological variables affect stock prices, forecasting
stock market movements is a difficult undertaking.
Existing techniques including technical analysis,
fundamental analysis, time series analysis, and
statistical analysis have not always shown to be reliable
instruments for making predictions. A stock market
prediction model based on artificial neural networks is
presented in this research. As a result, this study
investigates the usage of artificial neural networks,
which have benefits as a tool for data analysis and are
capable of capturing complicated and non-linear
correlations without making firm assumptions about the
distribution of the data.
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Introduction: Accurate prediction of stock market
movements is crucial in various fields, including
commerce, mathematics, engineering, finance, and
science, as it provides valuable insights for potential
investment returns. It also aids shareholders in making
informed decisions and avoiding unexpected surprises.
However, the stock market is inherently uncertain and
volatile, making it challenging to predict accurately.
Artificial neural networks, as a form of soft computing,
have the potential to be employed for stock market
prediction. These networks may simulate complicated
and non-linear interactions without depending on tight
assumptions about the distribution of the data since they
have effective implementation techniques, and take
computation speeds and memory needs into account.

1. Stock Market Intentions and Roles

e  Stock market intentions:

e Facilitating the country's capital structure

e Maintaining active trading

e Enhancing liquidity of resources

e  Assisting in the process of price revival
The stock market provides a platform for buyers and
sellers to engage in fair, fast, and impartial transactions.
Modern stock markets coordinate buyers and sellers
electronically, ensuring immediate execution of trades.
Rules and regulations are in place to facilitate fair
trading, and detailed transaction data is made available
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to the public by stock exchanges. However, stock market
investments always carry risks.

2. Artificial Neural Network

Artificial neural networks aim to replicate the efficiency
of biological systems by densely interconnecting basic
processing elements, or neurons. These networks operate
based on knowledge rather than purely data-driven
approaches. The main building components of neural
networks are an input layer, one or more hidden layers,
and an output layer. One well-liked type is the Back
Propagation (BPN) network. Because of characteristics
like the capacity to grasp intricate links and nonlinear
patterns, neural networks are highly suited for the
prediction of the stock market.
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Figure 1: Block Diagram of Artificial Neural Network

3. Layer of Output

The output layer of a neural network is the top layer that
generates the network's overall response to the inputs. It
has a big impact on how well the network performs. The
activation functions applied to the inputs determine the
output of the output layer. Due to the connections
between each neuron and its neighbours, the neural
network is frequently referred to as a completely linked
network. Synaptic weights, which measure the strength
of the connections between neurons, are used to quantify
those connections. The signal corresponding to the input
of neuron K at the synaptic junction is multiplied by the
synaptic weight. If the synapse is excitatory, the synaptic
weight (wkj) is positive, while it is negative for
inhibitory synapses. A neuron in the artificial neural
network functions similarly to a neuron in the brain,
acting as a basic processing unit. These neurons are
interconnected through synaptic weights, forming a



network. During the learning process, the network of

neurons acquires information and adjusts the synaptic
weights to improve performance.
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Figure 2 Different layers in Neural Network

4. Neural Network Back Propagation

Two of FFI Cult's issues were resolved with success via
multi-layer awareness. The back-propagation algorithm
is one of the most popular ways to track errors since it is
called by the algorithm. On error-correction principles,
the algorithm is built. Two FF erroneous network layer
forward and backward steps are necessary for error
recovery. Move directly, perform. When there is positive
input, the model is implemented via input propagation.
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Figure 3 Multi-Layers Feed-Forward ANN

BP rule derivation:
e Message of error:
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¢ E = minimization of error parameters
e wij = weight of the input unit I to the output j-th
e and the pace and momentum of learning
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The first and second derivative information is E 'and E
Pk = direction of search

pk = second derivative weight shift

puk = Hessian's governing indefinity

The dataset, which includes statistics on stock
performance over the last five years, was gathered in
CSV format from Kaggle and Yahoo Finance. This
statistical study set out to look at any possible



relationships between various price indicators and the
closing price of shares. A neural network model was
used to achieve this. There is evidence to support the
claim that the opening, high, and low prices are accurate
predictors of the closing price. It's interesting to note that
the number of trades has no statistical bearing on the
closing price. Obtaining a daily stock dataset, model
fitting, cross-validation, and visualization were the steps
in the procedure. The conclusion of the evaluation of the
model's performance was a visualization of the projected
pricing.

Hidden

[} ]
P
./ \-"-\.
. i
4 s

{ & € , - :

2 l
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The architecture of the neural network model used in the
suggested system is shown in Figure 4. In order to create
the network, a feed-forward architecture
with specialized layers was used. Its goal was to assess
how accurately the suggested system performed.
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Figure 5: Training Algorithm Configuration
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Sr.No. | Date |FII inflow|FII outflow | Exchange rate | Daily Closing
1] 4-Jan-10] 161483 1001.41 46.296 5232.2

2| 5-Jan-10] 3337.48 2367.19 46.135 5277.9

3| 6-Jan-10 3380.3 2719.75 45.73 5281.8

4| 7-Jan-10[ 2579.68 2487.47 45.695 5263.1

5| 8-Jan-10 3240.2 3170.82 45.526 5244.75

6] 11-Jan-10] 5973.59 2932.03 45.366 5249.4

7| 12-Jan-10[ 290343 3266.19 45.625 5210.4

8| 13-Jan-10] 3530.52 3816.36 45.495 5233.95

9| 14-Jan-10| 3592.26 3904.27 45.57 5259.9

10[ 15-Jan-10| 2010.27 2940.36 45.811 5252.2
11| 18-Jan-10| 2577.75 2424.85 45.646 5274.85
12| 19-Jan-10| 2123.88 2485.55 45.855 5225.65
13| 20-Jan-10| 2655.82 2927.15 46.125 5221.7
1537] 30-Mar-16|  5866.32 4423.85 66.375 77352
1538| 31-Mar-16] 11230.72 7174.1 66.255 77384

Figure 6 Screenshot of Selected Data Fields

Independent Variables Dependent Variable
( FII inflow, FII outflow, Exchange |( Here we used roundup value
rate) of Daily closing field)
Daily Closing|
Sr. No. Date FII inflow | FII outflow| Exchange rate | Daily Closing (Round up)
1| 4-Jan-10| 1614.83 1001.41 46.296! 5232.2 5233
2 5-Jan-10| 3337.48 2367.19 46.135 3277.9 35278
3| 6-Jan-10 3380.3 2719.75 45.73 5281.8 5282
4| 7-Jan-10| 2579.68 2487.47 45.695 5263.1 5264
5 8-Jan-10 3240.2 3170.82 45.526/ 5244.75 5245
6| 11-Jan-10| 5973.59 2032.03 45.366| 5249.4 5250
7| 12-Jan-10| 2903 .43 3266.19 45.625 5210.4 5211
8| 13-Jan-10| 3530.52 3816.36 45.495 5233.95 5234
9| 14-Jan-10] 359226 3904.27 45.57 5259.9 5260
10| 15-Jan-10| 2010.27 2040.36 45.811 5252.2! 5253
11| 18-Jan-10| 2577.75 2424.85 45.646 5274.85 5275
12| 19-Jan-10| 2123.88 2485.55 45.855 5225.65| 5226
13| 20-Jan-10| 2655.82 2927.15! 46.125 5221.7) 5222
1537| 30-Mar-16) 5866.32 4423.85 66.375 7735.2) 7736
1538] 31-Mar-16| 11230.72 7174.1 66.255 7738.4 7739

Figure 7 Screenshot of Selected Data with Independent
and Dependent Variable

Results Analysis: The dataset, which was downloaded in
CSV format from Kaggle and Yahoo Finance, comprises
stock performance information over the last five years.
The objective of this statistical analysis was to
investigate any potential relationships between various
price indicators and the closing price of the stock
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Figure 9 Actual and Predicted Value Relationship
Phase 1

Stock Market Pradiction using Neural Networks

Figure 10: Actual and Predicted Value Relationship for
an Improved Network

Conclusion

The study employed artificial neural networks (ANN) to
accurately anticipate the daily closing price movements
of the NSE Nifty 50 Index in India. A three-layered
feed-forward neural network model trained with the
backpropagation technique using MATLAB produced a
prediction accuracy of 89.46% by experimenting with
various ANN parameters and training patterns. The test
dataset, which contained the most recent 20% of the
data, was used to evaluate the model's performance using
Root Mean Square Error (RMSE). The findings show
that ANN is an extremely successful technique for
predicting stock market movements and can be used to
precisely predict the Nifty 50 index's closing price every
single day. For investors and regulators, this predictive
power offers considerable advantages for making wise
judgments.
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