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Abstract 

 

The project aims to provide retail investors with a third-party investment mobile 

application to navigate through the stock market. This is achieved through the use of 

machine learning and mobile web technologies.  Several stock price prediction approaches 

and models are developed including dense, feedforward neural networks, recurrent neural 

networks, simple linear regressions, and linear interpolations. Model architectures and 

hyperparameters are optimized and automatically searched by evolution algorithm. 

Promising results are found for trend prediction. The project serves as a foundation for 

democratizing machine learning technologies to the general public in the context of 

discovering investment opportunities. It paves the way for extending and testing out new 

models and developing Auto ML in the financial context in the future. 
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CHAPTER – 1  

Introduction 

1.1 Overview 

Retail investors spend a lot of time finding investment opportunities. Wealthier 

investors could seek professional financial advisory services, but for typical retail investors, 

the costs are prohibitive.  Thus, retail investors have to figure out the market themselves 

and make informed decisions on their own.  This makes investment very stressful in modern 

societies. Unfortunately,  humans  are  irrational  in  nature.   Without quantitative, data-

driven models, decisions get swayed by cognitive biases or personal emotions, resulting 

in unnecessary losses. Even if investors are cautious enough, most do not have sufficient 

skills to process a huge volume of data required to make good judgments.  Institutional 

investors rely on sophisticated models supported by technologies to avoid traps, but retail 

investors do not have access to such technologies and often find themselves falling behind 

the market. Inspired by the increasing popularity of deep learning algorithms for forecasting 

application, these algorithms might serve as potential tools to find hidden patterns in the 

trend of stock prices,  this  information  could  be  useful  to  provide  extra insights for retail 

investors when making  investment  decisions.   

 

1.2 Objectives 

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 for retail investors. No prediction is 100% accurate.   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. 

This project is divided  into  2  parts,  namely  a  research  component  and  an  application 

component, aiming to provide retail investors with stock price predictions using different 

machine learning models in a good user experience way for reference. 
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1.3 Application 

This  project  aims  to  provide  stock  price  predictions  based  on  the latest machine 

learning technologies  to  all  retail  investors.  A  mobile  web  application  is  developed  to  

provide predictions in an intuitive way. Different models’ performance and accuracy can 

also be compared. The application also serves as another user interface (UI) in visualizing 

results from the research apart from Jupiter notebooks with lots of tables and graphs. 
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CHAPTER – 2  

Literature Survey 

2.1 Stock Price Predictions 

From the research paper “Machine Learning in Stock Price Trend Forecasting” written 

by Y. Dai and Y. Zhang in Stanford University, they used features like PE ratio, PX 

volume, PX EBITDA, 10-day  volatility,  50-day  moving  average,  etc.  to  predict  the  

next-day  stock  price  and  a long-term stock price [2]. The machine learning algorithms 

used in the research are Logistic Regression, Gaussian Discriminant Analysis, Quadratic 

Discriminant Analysis, and SVM. The accuracy ratio is defined as the number of days that 

the model correctly classified the testing data over the total number of testing days. With 

the short-term model predicting the next day stock price, it has very low accuracy, the 

Quadratic Discriminant Analysis is the best among all models, it scored a 58.2% accuracy. 

With the long-term model predicting the next n days stock prices, the longer the time frame, 

the better in the accuracy for SVM. With a time, window of 44 days, the SVM model’s 

accuracy reached 79.3%.  Apart from that, it was found that by increasing the number 

of features, the accuracy increased.  When all of the 16 features were used, the accuracy 

of the model reached 79%, while it fell to 64% when only 8 features were used, and 55% if 

only 1 feature was used.  Our project will also investigate how the timeframe would affect 

the accuracy of price predictions of different models. As models have to reach a certain 

threshold to have significance for the users to work as a reference, it is essential for us to 

optimize our model to figure out what the optimal parameters and model structure are for 

our stock price prediction purpose. 

 

2.2 Neural Network 

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  
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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. 

 

2.3 Evolution Algorithm 

Researches have shown that large-scale evolution can auto-generate neural network 

model architectures   and   hyperparameters   with   performance   comparable   with s t a t e -

of-the-art human-designed models. In a research in 2017, a large-scale evolution for 

discovering image classification neural networks was run. It started with a huge population 

of randomized simple 1-layer models, then slowly evolved the population by removing a 

poor model and generating a new model by mutating some parameters of a good model 

in each iteration. After hundreds of hours of running the algorithm with huge computing 

power, most models in the population achieved state-of-the-art results on CIFAR datasets. 

In each iteration, only a simple mutation that changed 1 parameter was applied, which 

allowed searching in a large search space. The paper showed the possibility of finding 

good models by using lots of computational power to replace human machine learning 

experts and has set the foundation of democratizing machine learning with Auto ML. 
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CHAPTER – 3  

System Analysis 

 

3.1 Existing System 

Investing money into unpredictable, unstable, and uncontrollable facets can be 

extremely risky. Like the lottery, the success of stock market trading is partly attributed to 

luck. Many people have lost vast amounts of money through poor investment decisions that 

they’ve made. Recently, investors with shares in loan-giving companies and American car 

manufacturers, which were previously a fairly stable investment, have suffered severe 

losses due to the economic crisis. Investors must understand and accept this risk as an 

intrinsic part of investing.  

There are, however, attractive benefits to successful financial investments. With intelligent 

decisions, investing can yield significant capital gains, stability, and security. By analyzing 

the trends of the stock market, the companies one is invested in, and by following an 

investment strategy, one can be successful in the stock market. 

 There has been much research into various ways of analyzing the stock market as a means 

of facilitating intelligent investment decisions. These “intelligent decisions” are paramount to 

the success of an investment and will be examined in this experiment. 

 

3.2 Proposed System 

Two versions of prediction system will be implemented; one using linear regression 

and other using Support Vector Machines. The experimental objective will be to compare 

the forecasting ability of machine learning algorithms. We will test and evaluate both the 

systems with same test data to find their prediction accuracy. 
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CHAPTER – 4  

System Requirement 

The software requirements specification is produced at the culmination of the analysis 

task. The function and performance allocated to software as part of system engineering are 

refined by establishing a complete information description as functional representation of 

system behavior, an indication of performance requirements and design constraints, 

appropriate validation criteria. 

4.1 Hardware Requirements 

   System               : Pentium IV 2.4 GHz        

   Hard Disk           : 40 GB 

   Floppy Drive      : 1.44 Mb         

   Monitor              : 15 VGA Colour          

   Mouse   : Logitech 

   Ram             : 512 Mb 

4.2 Software Requirements 

  Operating system   : Windows 10 

  IDE    : anaconda navigator  

         Coding Language  : python 

4.3 Python Technology 

Python is an interpreted , object-oriented programming language similar to PERL, that 

has gained popularity because of its clear syntax and readability. Python is said to be 

relatively easy to learn and portable, meaning its statements can be interpreted in a number 

of operating systems, including UNIX-based systems, Mac OS, MS-DOS, OS/2, and 

various versions of Microsoft Windows 98. Python was created by Guido van Rossum, a 

former resident of the Netherlands,. The source code is freely available and open for 

modification and reuse. Python has a significant number of users.A notable feature of 

Python is its indenting of source statements to make the code easier to read. Python offers 

dynamic data type, ready-made class, and interfaces to many system calls and libraries. It 

can be extended, using the C or C++language.Python can be used as the script in 

Microsoft's Active Server Page (ASP) technology. The scoreboard system for the Melbourne 
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(Australia) Cricket Ground is written in Python. Z Object Publishing Environment, a popular 

Web application server, is also written in the Python language 

4.4 Python Platform 

Apart from Windows, Linux and MacOS, CPython implementation runs on 21 

different platforms. Ironpython is a framework based Python implementation and it is 

cabable of running in both Windows, Linux and in other environments where .NET 

framework is available. 

4.5 Python Library 

Machine Learning, is the science of programming a computer by which they are able 

to learn from different kinds of data.They are typically used to solve various problems.People 

used to perform Machine Learning tasks by manually coding all the algorithms and 

mathematical and statistical formula. This made the process time consuming, tedious and 

inefficient. But in the modern days, it is become very much easy and efficient compared to 

the olden days by various python libraries, frameworks, and modules. Today, Python is one 

of the most popular programming languages for this task and it has replaced many 

languages in the industry, one of the reason is its vast collection of libraries. Python libraries 

that used in Machine Learning are: 

1. Numpy                                         6. Keras  

       2.Scipy                                             7.PyTorch 

        3.Scikit-learn                                    8.Pandas 

        4.Theano                                          9.Matplotlib 

        5.TensorFlow 
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CHAPTER – 5  

Module Description 

 

5.1 List Of Modules 

➢ Collecting Dataset 

➢ Pre-processing 

o Data cleaning 

o Data transformation 

o Data selection 

➢ Data input 

➢ Result 

 

5.2 Collecting Dataset. 

• Data Collection is one of the most important tasks in building a machine learning model. 

• We collect the specific dataset based on requirements from internet. 

• The dataset contains some unwanted data also. So first we need to pre-process the data 

and obtain perfect data set for algorithm. 

5.3 Pre-Processing 

• It is the gathering of task related information based on some targeted variables to analyse 

and produce some valuable outcome. 

• However, some of the data may be noisy, i.e. may contain inaccurate values, incomplete 

values or incorrect values. 

• Hence, it is must to process the data before analysing it and coming to the results. 

• Data pre-processing can be done by data cleaning, data transformation, data selection. 

• Data cleaning includes Fill in missing values, smooth noisy data, identify or remove 

outliers, and resolve inconsistencies. 
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• Data transformation may include smoothing, aggregation, generalization, transformation 

which improves the quality of the data. 

• Data selection includes some methods or functions which allow us to select the useful 

data for our system. 

5.4 Data Input 

• Dataset values converted into array values which is going to given to the algorithm to find 

accuracy. 

• Select the algorithm based on the accuracy and analyse the data by using the algorithm. 

5.5 Result 

• Based on that dataset we can get the result used our machine learning algorithm to 

predict the  result. 

• It will show the future values of particular stock. 
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CHAPTER – 6 

Methodology 

6.1 Predicting Stock Price 

When predicting stock  price,  the  saved  model  will  first  be loaded. Then, a feature 

vector specified by the input options is built with the build predict dataset script, which is 

the same as the build training dataset except it returns a flatten 1D feature vector. The 

feature vector is inputted into the model to predict stock price. For 10-day predict, the 

predictions are directly outputted. For 1-day predict, the predicted stock price is appended 

to the raw dataset as if it happened before, then a new feature vector is generated for 

predicting the stock price for the day after, the process is repeated to predict the stock prices 

for all next 10 days. 

 

6.2 Model 

Different common neural network models are tested, including dense neural network, 

simple recurrent neural networks (RNNs), long short-term memory networks (LSTMs) and 

gated recurrent unit networks (GRUs). Different model architectures are tested by changing 

the number of hidden layers, the number of hidden units per hidden layer, and the activation 

function or recurrent activation function used in each hidden layer. 

 

6.3 Performance Evaluation 

As mentioned above, apart from the mean squared error that a model tries to 

minimize, different finance-specific scores are introduced to evaluate and compare 

performance of different models, namely model accuracy score, model trend score and 

stock buy/sell score. The scores are  also  designed  to convey useful and meaningful 

messages to help investors understand a stock and make investment decisions. 

 

6.4 Server 

For local development and testing, the Flask micro web framework is used to serve 

local saved data like raw stock price data and saved predictions file.   It is written in 

Python and integrates well with the existing backend architecture.   Moreover, it has a much 
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more lightweight interface than other popular Python web frameworks such as Django and 

allows easier implementation of application programming interfaces.  

6.5 Application Implementation 

Company information is collected from the IEX Stock API. A Firebase Cloud Function 

is written to get the data from the API and store it in Firebase Cloud Firestore, which the 

application will access through another Firebase Callable Cloud Function. 
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CHAPTER – 7  

System Architecture 

The architecture of the system follows a client-server model, where the server and the 

client are loosely coupled. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

System Architecture Diagram
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After relevant stock data are retrieved from the third-party data provider through the 

cloud, the backend pre-processes the data and builds the models.  After that, predictions 

are made and the prediction results will be stored on another cloud, which can be retrieved 

from the mobile application. The advantages of the loosely coupled architecture include 

improved scalability and ease of collaboration.   The workload for the cloud which serves 

the models and the one which serves the mobile application will be very different.   One 

cloud serves the model prediction results, which are simple text files; another cloud serves 

the mobile application with a lot of rich user content such as images and large UI libraries.   

Having two clouds to adapt to two different demand patterns is more efficient, especially 

since cloud providers these days usually serve content on demand. Also, the separation 

allows different team members in the team to focus on different parts after agreeing on 

a common inter face.     It speeds up development as team members responsible for 

different parts of the system do not  need  to  take  care  of the underlying implementation 

details.  Also, it is easier to swap out different components, e.g., to replace the models the 

team could simply make changes to the backend, while the frontend remains unaffected.
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CHAPTER – 8  

Conclusion 

The project lays the foundation for democratizing machine learning technologies for 

retail investors, connecting predictions made by machine learning models to retail investors 

through a  mobile  application. It helps investors navigate through the stock markets with 

additional analysis and help them make more informed decisions. The findings 

demonstrated that the application provides significance in trend prediction. When compared 

to the baseline, the prediction shows useful trend tendency with the real stock trend.  

Through the application interface, the user can easily compare the predictions and model 

scores from different machine learning models, then choosing the one that fits their 

preference. The models used in the application will continue to improve itself by searching 

for a better model topology, structure and hyperparameters through evolution algorithm. The 

findings concluded the usefulness of evolution algorithm in lowering the mean squared 

error when predicting stock prices, which is helpful for improving the trend prediction for 

retail investors. Therefore, with the application and research findings, to large extent the 

project team achieved the aim of creating an user-friendly system for retail investors whom 

does not have previous technical knowledge to navigate the machine model predictions 

result with useful benchmarks. There are 4 possible further improvements building upon 

the findings of this project. First, multiple approaches to framing the problems could be 

explored in the future, such as predicting whether the stock price goes up or  down  (binary  

classification)  based  on  the previous stock prices.   Other features could be incorporated, 

such as market news and sentiment.   Combined with the development of more advanced 

machine learning techniques, the accuracy of the information provided to retail investors 

might be improved significantly. 
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Sample Code 

 

# This program predicts stock prices by using machine learning models 

#Install the dependencies 

#import quandl 

import numpy as np 

import pandas_datareader as web 

from sklearn.linear_model import LinearRegression 

from sklearn.linear_model import LogisticRegression 

from sklearn.svm import SVR 

from sklearn.model_selection import train_test_split 

import matplotlib.pyplot as plt 

#Get the stock data 

#df = quandl.get("WIKI/AMZN") 

df = web.DataReader('FB', data_source='yahoo', start='2016-10-01', end='2020-02-25') 

print(df.head()) 

df.describe() 

#import math 

#data = df.filter(['Close']) 

#dataset = data.values 

#training_data_len = math.ceil( len(dataset) * .8 ) 

#raining_data_len 

plt.figure(figsize=(16,8)) 

plt.title('Close Price History') 
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plt.plot(df['Close']) 

plt.xlabel('Date', fontsize=18) 

plt.ylabel('Close Price USD ($)', fontsize=18) 

plt.show() 

# Get the Adjusted Close Price 

###df = df[['Adj. Close']] 

df = df[['Close']] 

#Take a look at the new data 

print(df.head()) 

# A variable for predicting 'n' days out into the future 

forecast_out = 30 #'n=30' days 

#Create another column (the target or dependent variable) shifted 'n' units up 

###df['Prediction'] = df[['Adj. Close']].shift(-forecast_out) 

df['Prediction'] = df[['Close']].shift(-forecast_out) 

#print the new data set 

print(df.tail()) 

### Create the independent data set (X)  ####### 

# Convert the dataframe to a numpy array 

X = np.array(df.drop(['Prediction'],1)) 

#Remove the last 'n' rows 

X = X[:-forecast_out] 

print(X) 

### Create the dependent data set (y)  ##### 
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# Convert the dataframe to a numpy array (All of the values including the NaN's) 

y = np.array(df['Prediction']) 

# Get all of the y values except the last 'n' rows 

y = y[:-forecast_out] 

print(y) 

# Split the data into 80% training and 20% testing 

x_train, x_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=44) 

# Create and train the Support Vector Machine (Regressor) 

svr_rbf = SVR(kernel='rbf', C=1e3, gamma=0.1) 

svr_rbf.fit(x_train, y_train) 

# Testing Model: Score returns the coefficient of determination R^2 of the prediction.  

# The best possible score is 1.0 

svm_confidence = svr_rbf.score(x_test, y_test) 

print("svm accuracy: ", svm_confidence) 

# Create and train the Linear Regression  Model 

lr = LinearRegression() 

# Train the model 

lr.fit(x_train, y_train) 

# Testing Model: Score returns the coefficient of determination R^2 of the prediction.  

# The best possible score is 1.0 

lr_confidence = lr.score(x_test, y_test) 

print("lr accuracy: ", lr_confidence) 

from sklearn.tree import DecisionTreeRegressor 
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regressor = DecisionTreeRegressor(random_state=0) 

regressor.fit(x_train, y_train) 

dt_confidence = regressor.score(x_test, y_test) 

print("dt accuracy: ", dt_confidence) 

from sklearn.ensemble import RandomForestRegressor 

regr = RandomForestRegressor(max_depth=2, random_state=0) 

regr.fit(x_train, y_train) 

rf_confidence = regr.score(x_test, y_test) 

print("rf accuracy: ", rf_confidence) 

# Set x_forecast equal to the last 30 rows of the original data set from Adj. Close column 

x_forecast = np.array(df.drop(['Prediction'],1))[-forecast_out:] 

print(x_forecast) 

# Print linear regression model predictions for the next 'n' days 

lr_prediction = lr.predict(x_forecast) 

print(lr_prediction) 

# Print support vector regressor model predictions for the next 'n' days 

svm_prediction = svr_rbf.predict(x_forecast) 

print(svm_prediction) 

import math 

data = df.filter(['Close']) 

dataset = data.values 

training_data_len = math.ceil( len(dataset) * .8 ) 

training_data_len 
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train = df[:training_data_len] 

valid = df[training_data_len:] 

#valid['Predictions'] = x_train 

#Visualize the data 

plt.figure(figsize=(16,8)) 

plt.title('Model') 

plt.xlabel('Date', fontsize=18) 

plt.ylabel('Close Price USD ($)', fontsize=18) 

plt.plot(train['Close']) 

plt.plot(valid[['Close']]) 

plt.legend(['Train', 'Predictions'], loc='lower right') 

plt.show() 
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