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ABSTRACT  

The prediction of a stock market direction may 

serve as an early recommendation system for short-

term investors and as an early financial distress 

warning system for long-term shareholders. 

Forecasting accuracy is the most important factor in 

selecting any forecasting methods. Research efforts 

in improving the accuracy of forecasting models 

have been increasing since the last decade. The 

appropriate stock selections that are suitable for 

investment is a very difficult task. The key factor 

for each investor is to earn maximum profits on 

their investments.  

ecause of dependency on various factors, the stock 

prices are dynamic, highly noisy, and nonlinear 

time series data. The stock market prediction has 

always caught the attention of many analysts and 

researchers. Predicting stock prices is a challenging 

problem in itself because of the number of variables 

which are involved. In the short term, the market 

behaves like a voting machine but in the longer 

term, it acts like a weighing machine and hence 

there is scope for predicting the market movements 

for a longer timeframe. Application of machine 

learning techniques and other algorithms for stock 

price analysis and forecasting is an area that shows 

great promise. In this project, we first provide a 

concise review of stock markets, we then focus on 

some of the research achievements in stock analysis 

and prediction. We discuss technical, fundamental, 

short- and long-term approaches used for stock.  

  

This project aims to shed light on the process 

of web scraping, emphasizing its importance in 

the new ’Big Data’ era with an illustrative 

application of such methods in financial 

markets. The work essentially focuses on 

different scraping methodologies that can be 

used to obtain large quantities of heterogeneous 

data in real-time. Automatization of data 

extraction systems is one of the main objectives 

pursued in this work, immediately followed by 

the development of a framework for predictive 

modeling. applying neural networks and deep 

learning methods to the data obtained through 

web scraping. Anyone with nary an idea on the 

stock market will have a tool that may assist 

them in the quicks and that is day trading. The 

economy of our country is not a toy for huge 

corporations to fiddle with. It is the livelihood 

of many and retribution against the 

corporations is due with the first step being the 

mob short selling of GameStop by Redditors. 

These methods are applied on 5 years of data 

retrieved from Yahoo Finance. The results will 

be used to analyze and predict price.  
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1. INTRODUCTION  

The ultimate goal of our application is to serve 

retail investors as a third-party investment tool 

that uses machine learning to help them 

navigate in the fast-changing stock market. The 

project aims to introduce and democratize the 

latest machine learning technologies that is 

Neural Networks for retail investors. No 

prediction is 100% accurate.  
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Therefore, the upper bound and lower bound of the 

stock prices will be displayed to illustrate the 

trading range the investors should be looking at. 

This application serves as a supplementary 

quantitative tool for investors to see the market at a 

different perspective with the help of technology. 

The objective of the proposed work is to study and 

improve the supervised learning algorithms to 

predict the stock price. The technical objectives will 

be implemented in Python. The system must be able 

to access a list of historical prices. It must calculate 

the estimated price of stock based on the historical 

data. It must also provide an instantaneous 

visualization of the market index  

  

2. 

 

 

 

 

 
            Figure 1:InsightForge: Forecasting Market Movements Using Machine Learning Algorithms 
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LITERATURE SURVEY STOCK 

PRICE PREDICTIONS  

The art of forecasting the stock prices has been a 

difficult task for many of the researchers and 

analysts. In fact, investors are highly interested in 

the research area of stock price prediction. For a 

good and successful investment, many investors 

are keen in knowing the future situation of the 

stock market. Good and effective prediction 

systems for stock market help traders, investors, 

and analyst by providing supportive information 

like the future direction of the stock market. In this 

work, we present a recurrent neural network 

(RNN) and Long Short-Term Memory (LSTM) 

approach to predict stock market indices. The 

initial focus of our literature survey was to explore 

generic online learning algorithms and see if they 

could be adapted to our use case i.e., working on 

real-time stock price data. These included Online 

AUC Maximization, Online Transfer Learning, 

and Online Feature Selection. However, as we 

were unable to find any potential adaptation of 

these for stock price prediction, we then decided to 

look at the existing systems, analyze the major 

drawbacks of the same, and see if we could 

improve upon them. We zeroed in on the 

correlation between stock data (in the form of 

dynamic, long-term temporal dependencies 

between stock prices) as the key issue that we 

wished to solve. A brief search of generic solutions 

to the above problem led us to RNN’s and LSTM. 

We decided to use an LSTM neural network to 

perform stock predictions. We concluded our 

literature survey by looking at how LSTM can be 

used to predict the close prices of tech giants like 

Apple, Microsoft, IBM, Facebook.  

NEURAL NETWORKS  

A neural network attempts to learn a function that 

maps the input features to the output predictions, 

serving as a universal function approximator. It 

consists of a network of neurons, each of which 

represents a weighted sum of inputs. Outputs from 

neurons are fit into activation functions which 

introduce non-linearity to the system, and then 

passed to some other neurons. In a typical dense 

feedforward neural network, the network consists 

of layers of neurons stacked together, with neurons 

between individual layers fully connected. 

Optimization of neural networks is usually done 

through backpropagation with gradient descent, 

which essentially propagates the error from the 

output layer back to the input layer, while 

computing the gradient of the error against each 

parameter in the process.  

RECURRENT NEURAL NETWORKS  

Recurrent neural network is a type of neural 

network where connections between neurons allow 

temporal, sequential information to be stored and 

processed in the network. One typical architecture 

is formed by feeding the output of the current unit 

back to the input with a time delay so that the 

network can use the information in processing the 

next input. Various techniques have been developed 

over the years to train such type of network. One of 

the popular approaches is backpropagation through 

time (BPTT), whose central idea is to unroll the 

recurrent network into a feedforward network, 

where each layer represents a timestep.  

The term “recurrent neural network” is used 

indiscriminately to refer to two broad classes of 

networks with a similar general structure, where 

one is finite impulse and the other is infinite 

impulse. Both classes of networks exhibit temporal 

dynamic behavior. A finite impulse recurrent 

network is a directed acyclic graph that can be 
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unrolled and replaced with a strictly feedforward neural 

network, while an infinite impulse recurrent network is a 

directed cyclic graph that cannot be unrolled.  

LONG SHORT-TERM MEMORY (LSTM)  

Long Short-Term Memory networks – usually just called 

“LSTMs” – are a special kind of RNN, capable of 

learning long-term dependencies. LSTMs are explicitly 

designed to avoid the longterm dependency problem. 

Remembering information for long periods of time is 

practically their default behavior, not something they 

struggle to learn!  

All recurrent neural networks have the form of a chain of 

repeating modules of neural networks. In standard 

RNNs, this repeating module will have a very simple 

structure.  

LSTMs also have this chain-like structure, but the 

repeating module has a different structure. Instead of 

having a single neural network layer, there are four, 

interacting in a very special way.  

In the above diagram, each line carries an entire vector, 

from the output of one node to the inputs of others. The 

pink circles represent pointwise operations, like vector 

addition, while the yellow boxes are learned neural 

network layers. Lines merging denote concatenation, 

while a line forking denotes its content being copied and 

the copies going to different locations.  

  

An LSTM has four “gates”: Forget, Remember, Learn 

and Use (or output) It also has three inputs: long-term 

memory, short-term memory, and E. (E is some training 

example/new data)  

  

  

2-REQUIREMENTS ANALYSIS   

  

Technical Feasibility  

Feasibility Study Simply put, stock market cannot be 

accurately predicted. The future, like any complex 

problem, has far too many variables to be predicted. The 

stock market is a place where buyers and sellers 

converge. When there are more buyers than sellers, 

the price increases. When there are more sellers 

than buyers, the price decreases. So, there is a factor 

which causes people to buy and sell. It has more to 

do with emotion than logic. Because emotion is 

unpredictable, stock market movements will be 

unpredictable. Although, we’ve tried incorporating 

factor with the most weight in predicting stocks it 

is invariably futile to be accurate but, it is not so 

hopeless when predicting trends instead of exact 

numbers and that’s what this project aims to do with 

the help of LSTM.  

  

After the extensive analysis of the problems in the 

system, we are familiarized with the requirement 

that the current system needs. The requirement that 

the system needs is categorized into the functional 

and non-functional requirements. These 

requirements are listed below:  

  

Functional Requirements  

Functional requirement are the functions or 

features that must be included in any system to 

satisfy the business needs and be acceptable to the 

users. Based on this, the functional requirements 

that the system must require are as follows:  

• The system should be able to generate an 

approximate share price.  

• The system should collect accurate data from the 

NEPSE website in consistent manner. Non-

Functional Requirements  

Non-functional requirement is a description of 

features, characteristics and attribute of the 

system as well as any constraints that may limit 

the boundaries of the proposed system. The 

nonfunctional requirements are essentially based 

on the performance, information, economy, 
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control and security efficiency and services. Based on 

these the non-functional requirements are as follows:  

• The system should provide better accuracy.  

• The system should have simple interface for 

users to use.  

• To perform efficiently in short amount of time.  

3-SYSTEM DESIGN  

SYSTEM ARCHITECTURE  

 
  

  

Figure 5: System Architecture  
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FLOW DIAGRAM  

 

Figure 6: Flow Diagram  

  

4-METHODOLOGY – IMPLEMENTATION  

  

RESEARCH IMPLEMENTATION  

Stock Price Data Collection  

Data is collected from Yahoo Finance. It offers up 

to 20 years of daily stock price information on 

S&P500 stocks. A Python script is written to 

retrieve stock prices of different stocks 

automatically. The retrieved stock prices are stored 

as .csv files in a local folder during development 

and testing. In deployment, the downloaded stock 

price data will be transformed into a Graph which 

is displayed on screen. Data Preprocessing  

Python scripts written to transform the raw stock 

prices (.csv files) into feature vectors, for training, 

predicting and testing respectively. The scripts take 

the input options and the raw stock prices as inputs 

and produce the correct features by building the 

lookback arrays and the moving averages. It 

concatenates the features into the final feature 

vectors, which will be passed to the model for 

training or testing. The 3 scripts share common 

operations in building a dataset except the output 

size and the range of dates to build from, so 

common functions are written to centralize the logic 

instead of repeating the same indexcalculation-

intensive work across functions. NumPy and 

Pandas are used to build the datasets.  

“Numpy” is a library that provides effective 

ndimensional array data structures as well as 

functions for array manipulations. It is frequently 

used for machine learning tasks because it is much 

for performant than Python lists, as NumPy arrays 

are implemented as densely packed lists, instead of 

a dynamic array where the elements are not stored 

contiguously.  

“Pandas” is a popular framework for preprocessing 

time series data. It has various utilities for reading 
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raw input files such as .csv and transforming time 

series data to the correct format. Pandas uses 

NumPy as the underlying data structure, so it is very 

convenient to interoperate between the two Model  

A model base class is used as a common 

interface for all machine learning models. All 

models then have their own model class, 

specifying modelspecific details like methods 

to build the model, train the model, use the 

model and save the model. To decouple model 

configurations from software code to provide 

flexibility and robustness and save engineering 

effort as mentioned in 2.2.2, each model is 

defined by a JSON object, which specifies the 

model’s architecture and hyperparameters with 

model options and the model inputs with input 

options. A corresponding model can then be 

created by passing the object to the model class 

constructor. The model options specify which 

machine learning model to use, and the 

hyperparameters for the model like the number 

of hidden layers, the number of hidden units, 

activation functions used, as well as 

optimization algorithms and loss functions. 

Some example model options are in Appendix 

A. Apart from model configurations, the input 

can also vary, as there are many possible 

features that could be added to or removed 

from the feature vectors. The input options 

specify the features input that a model should 

expect, like the number of previous stock prices 

as features and different moving averages. The 

input options are related to a model in terms of 

the input format. All neural networks built in 

Keras requires the input tensor shape for layer 

shape inference during model building, a 

Python function is written to calculate the input 

shape for a given input option.  

  

  

5-SYSTEM TESTING  

The purpose of testing is to discover errors. Testing 

is the process of trying to discover every 

conceivable fault or weakness in a work product. It 

provides a way to check the functionality of 

components. Sub-assemblies, assemblies and/or a 

finished product. It is the process of exercising 

software with the intent of ensuring that the 

Software system meets its requirements and user 

expectations and does not fail in an unacceptable 

manner. There are various types of test. Each test 

type addresses a specific testing requirement.  

UNIT TESTING  

Unit testing involves the design of test cases that 

validate that the internal program logic is 

functioning properly, and that program inputs 

produce valid outputs. All decision branches and 

internal code flow should be validated. It is the 

testing of individual software units of the 

application .it is done after the completion of an 

individual unit before integration. This is a 

structural testing, that relies on knowledge of its 

construction and is invasive. Unit tests perform 

basic tests at component level and test a specific 

business process, application, and/or system 

configuration. Unit tests ensure that each unique 

path of a business process performs accurately to 

the documented specifications and contains clearly 

defined inputs and expected results.  

INTEGRATION TESTING  

Integration tests are designed to test integrated 

software components to determine if they actually 

run as one program. Testing is event driven and is 

more concerned with the basic outcome of screens 

or fields. Integration tests demonstrate that 

although the components were individually 
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satisfaction, as shown by successfully unit testing, 

the combination of components is correct and 

consistent. Integration testing is specifically aimed 

at exposing the problems that arise from the 

combination of components.  

  

6-ANALYSIS AND OUTPUT  

ANALYSIS  

The factors that are taken into account for change 

in the closing price of a particular company are: 

General Index, Price difference, highest value, 

lowest value, share volume and closing price. We 

performed analysis on obtained data to establish 

relation between our output parameters and the 

selected factors.  

Our Predicted model is not 100% accurate but with 

the fluctuations it is nearer to accurate model which 

can be very useful for prediction of future closing 

prices for companies.  

 

  

Figure 1: Forecasting Market Movements   
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OUTPUT  

After collection of data the future share price is predicted using Artificial Neural Network model LSTM. The 

value is then compared the next day with the actual value. The results and deviations of three random companies 

namely APPLE, FACEBOOK, TESLA and MICROSOFT are illustrated in graphical form below.  

 
Figure 2: Execution Terminal  

  

Following the link opens a website with 5 tabs:  

1. Apple Stock Data  

2. Tesla Stock Data  

3. Microsoft Stock Data  

4. Facebook Stock Data  

5. Comparison of Stock Data  

1. Apple Stock Data with Prediction  

 
  

  

  

  



International Journal of Multidisciplinary Engineering in Current Research - IJMEC  

Volume 10, Issue 5, May-2025, http://ijmec.com/, ISSN: 2456-4265  

   
  

592 ISSN: 2456-4265  

IJMEC 2025  

 

Figure 3: Actual vs LSTM predicted stock data of Apple.  

2. Tesla Stock Data with prediction  

 

  

 
Figure 4: Actual vs LSTM predicted stock data of Tesla.  
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3. Microsoft Stock Data  

 

  

 
Figure 5: Actual vs LSTM predicted stock data of Microsoft.  

4. Facebook Stock Data with Prediction  
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Figure 6: Actual vs LSTM predicted stock data of Facebook.  

5. Comparison of stocks with each other:  

 
  

 
Figure 17: Stocks Comparision  
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Figure 18: Stocks’ High vs Low  

7-CONCLUSION AND FUTURE WORKS  

  

CONCLUSION  

We implement the application of Artificial Neural  

Network to the task of stock market prediction and 

ANN model and salient feature. Our initial analysis 

show significant correlation between different input 

parameter. The result obtained in both the cases was 

fairly accurate. As is indent from fig 8.2.1, 8.2.2 the 

prediction is fairly accurate unless there is huge and 

sudden variation in the actual data. On other hand, 

this also proves the hypotheses that stock market are 

actually unpredictable. After the phase of prediction 

and analysis, the result will be displayed to users in 

the form web pages  

FUTURE WORKS  

Future scope of improvement  

• Potential improvement can be made to our data 

collection and analysis method.  

• Future research can be done with possible 

improvement such as more refined data and more 

accurate algorithm.  

• Implementation of discussion forums and 

economic news portal including other sector apart 

from hydropower and going in national level.  
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