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Foreword





-by Luke Lobo
(CEO of TriestAI)


Bhagvan Kommadi is a perceptive individual with a deep interest in software programming and technology. Over the past 30 years, he has developed global solutions in various corporate roles. I have known Bhagvan for 35 years since our time at the Indian Institute of Technology (IIT) Madras. He excels at blending business applications with software to create solutions, establishing himself as a thought leader in Python and Business Intelligence.


Bhagvan's solid understanding of financial models has shaped the development of this book. Ultimate Python for Fintech Solutions is a comprehensive guide designed to help you harness Python's power in the financial technology sector. Fintech revolutionizes financial services by streamlining processes, enhancing security, and improving user experiences.


Python is popular among fintech developers due to its versatility, readability, and robust ecosystem. This book is intended for programmers, developers, data scientists, and financial professionals looking to leverage Python to build fintech solutions.


Throughout this book, you'll explore Python fundamentals and advanced techniques for fintech applications. You'll learn to work with financial data, implement algorithms for trading, investing, and risk management, build secure systems, and integrate with financial institution APIs.


Whether you're an experienced Python developer or new to the language, this book will equip you with the knowledge and skills to tackle complex fintech challenges and drive innovation. Each chapter includes practical examples, hands-on exercises, and real-world case studies.


By the end, you'll understand how to use Python to create sophisticated fintech solutions for today's fast-paced financial landscape. Let's dive in and start this journey of learning and discovery.
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Preface





In the fast-evolving landscape of Python development, understanding development of apps in the fintech space is very important for aspiring developers. There are many open-source popular frameworks in Python and related to the finance domain. New technologies like AI and Machine Learning have embraced Python as the language for their tech stack.


This book comprises 12 chapters, each a complete module in itself, serving as your comprehensive guide to mastering Ultimate Python for Fintech Solutions. It covers a wide array of topics, ranging from the fundamentals, advanced topics, to complex techniques. Whether you're a seasoned programmer looking to expand your skills or a newcomer eager to dive into Python app development in finance, this book has something for all of them.


Chapter 1. Getting Started on Python Infrastructure and Building Financial Apps: Readers will be introduced to different topics such as Python Deployment, Anaconda, Python Quant Platform and other tools including IPython. Readers will be presented with examples to deploy and execute code to see the results.


Chapter 2. Learning Financial Concepts Using Python: Readers will be introduced to the basic financial concepts like time value of money stock and bond evaluations, capital asset pricing model, multi-factor models, time series analysis, portfolio theory, options and futures. Readers will be presented with examples to do a time series analysis of stocks, options and futures. We will cover several topics including Options and Futures, Portfolio Theory, Capital Asset Pricing Model, and Stock and Bond Evaluations.


Chapter 3. Data Structures and Algorithms Using Python: The readers will be introduced to the basic data structures and algorithms in Python language. Data structures are important for a developer to write software which works upon data and processes the data. Algorithms are designed by the developer to optimize the space and time complexity. Space is related to how much memory is used and time is how long it takes for an algorithm to run. We will look into topics such as Nested Lists and Dictionaries, 2D/3D Arrays and Tuples, Vectors and Numpy Arrays, and Search/Sorting/Filtering Algorithms.


Chapter 4. Object Oriented Programming Using Python: Readers will be presented with concepts like Classes, Interfaces, File I/O, Handling different data formats, and In Memory Computations. Object oriented programming helps in modeling real life. Data in real life can be of different formats and manifests as csv, excel, flat files, xml, json, and others. In finance, developers like to perform in-memory calculations for quick decision making. We will cover the topics such as Classes and Interfaces, File I/O, Data Analysis - Pandas/Numpy/Scipy, and Data Modeling and Analysis Tools.


Chapter 5. Building Simulation and Mathematical Analysis Tools Using Python: Reader will be presented with concepts related to quantitative finance and how to use Python to solve real-life problems, such as estimating IBMs market risk, estimating the VaR of a 5-stock portfolio, estimating the optimal portfolio, and constructing the efficient frontier for a 20-stock portfolio with real-world stock, and with Monte Carlo Simulation. We will look into different topics like Fama-French 3/4/5, IBM’s Market Risk, VaR estimation, Optimal Portfolio Analysis, and Monte Carlo Simulation.


Chapter 6. Stochastic Mathematics and Building Models Using Python: Readers will be presented with concepts related to technical analysis, Black Scholes Merton method and High Frequency Trading analysis. Readers will be able to apply techniques related to Stochastic Processes, Geometric Brownian motion, Square-root diffusion, Stochastic volatility, and Jump diffusion. We will look into topics such as Black Scholes-Merton Method, Technical Analysis, High Frequency Trading analysis, and Real-Life Financial Modeling.


Chapter 7. Prediction Algorithms Using Python: Readers will be presented with concepts related to prediction algorithms. Investors will be interested in using historical data to predict asset prices. Based on the market trends, and asset fundamentals, investors want to update their portfolio by taking the right decision to add and exit from the market. We will be discussing LSTM, XGBoost, Linear Regression, LDA, and QDA algorithms in predicting stock prices.


Chapter 8. Data Science and Statistical Algorithms Using Python: Readers will be presented with Machine learning algorithms such as supervised and unsupervised learning techniques. Readers will learn neural networks and statistical analysis tools. Developers use different algorithms in the finance domain to predict the asset price and analysis for investment in the future. Python language based open-source machine learning frameworks are popular and new approaches like Deep Learning, Neural networks, Supervised/Unsupervised Learning, Statistical analysis, and others are being implemented for the forecasting and prediction of asset prices.


Chapter 9. Desktop and Web Charting Using Python: Readers will be presented with concepts related to Web Plotting software, Static Plotting tools, Interactive Plotting apps, Real-Time Plotting websites, and Real-time FX data analytics software. Readers will learn how to use different Python plotting packages to do the financial analysis. Developers use various open source and commercial charting and plotting software for analyzing data in the financial world. We will look into desktop plotting packages, web plotting packages, mobile plotting packages, and cloud-based plotting and analysis.


Chapter 10. AI/ML Apps Using Python: Readers will learn the concepts of TensorFlow, Pytorch, and Keras AI/ML packages. Readers will be presented with examples from fintech to develop AI/ML Apps. Python developers use AI open-source tools to develop applications. Applications are developed in the finance industry to create machine learning models. Machine learning models help in predicting the financial decisions like asset transactions, portfolio analysis, risk assessment, and what if analysis. We will cover the frameworks like TensorFlow, Pytorch, Keras, and Scikit-learn and others.


Chapter 11. Big Data/BlockChain-Based Solutions Using Python: Readers will learn the concepts of big data and distributed ledgers. They will be presented with examples on how to build big data solutions and blockchain based solutions. Big Data frameworks have become popular and open-source solutions are being used by developers. Block chain is getting adopted in the finance world by the Python developers. We will look into the topics such as BigQuery, PySpark, Pydoop and Kafka, and Blockchain using Python.


Chapter 12. Next Generation FinTech Apps Using Python with Financial Singularity: Next generation fintech apps will be based on the latest techniques and algorithms. Readers will be presented with examples from the real world how web 3.0, and AI techniques can be applied. We will cover the topics such as Web Scraping and Map API, Trading Platforms, Simulation Tools, and Automated Trading Techniques.


This book is a hands-on guide for Python programmers interested in fintech filled with practical examples, real-world scenarios, and best practices. By the end of this journey, you'll be equipped to build cutting-edge FinTech applications and enhance your skills in fintech apps using Python. Happy coding in Python!
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CHAPTER 1


Getting Started on Python Infrastructure and Building Financial Apps



Introduction

This chapter will introduce the reader to Python Deployment, Anaconda, Python Quant Platform, and other tools such as IPython. The reader will be presented with examples to deploy and execute code to see the results. Python is easy to learn and has a wide range of popular open source frameworks. In fintech, Python is becoming a popular choice as more and more developers are choosing python to develop apps. New technologies like AI, Machine learning, Big data and IOT are being used in Fintech first because most of these tech frameworks are python based.

The many popular tech stacks in Python consist of Django, Django rest framework, Fast API, Flask, Pyramid, Bottle, and others. Most of the fintech popular tech stacks have the JavaScript frameworks as the presentation layer. They are Angular.js, React.js, and Vue.js. The backend is in REST API which can be DRF/Fast API or any other language based REST API.

Structure

In this chapter, we will discuss the following topics:


	Python Installation

	Anaconda

	Python Quant Platform

	Tools – Ipython
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Figure 1.1: Python Infrastructure Topics

Python Installation

To begin, let us look at the process of installing Python. The setup requires Python 3.9.7, as the code examples will be based on this version of Python. Python software can be downloaded in accordance with the operating system and is available at: https://www.python.org/downloads/release/python-397/.
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Figure 1.2: Python Execution Options

Now let us look at all Python execution options as shown in Figure 1.2.

Python Compiler and Executable

After installation, the version of the Python installed can be checked with the following command:

python3 --version

The output, after executing the preceding command, is as follows:

(base) apples-MacBook-Air:code bhagvan.kommadi$ python3 --version

Python 3.9.7

(base) apples-MacBook-Air:code bhagvan.kommadi$

You can test the initial Python program with the following code:

first_program.py

print("python program is working")

def printString():

print("method print string working")

if __name__=="__main__":

printString()

The preceding code can be executed using the following command:

python3 first_program.py

The output after executing the preceding command is as follows:

(base) apples-MacBook-Air:code bhagvan.kommadi$ ls

first_program.py

(base) apples-MacBook-Air:code bhagvan.kommadi$ python3 first_program.py

python program is working

method print string working

(base) apples-MacBook-Air:code bhagvan.kommadi$
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Figure 1.3: Python Interpreter and Compiler

Figure 1.3 shows how a Python compiler interacts with code and bytecode through an interpreter to a Virtual machine.

JupyterLab

The commands for installing and launching JupyterLab are as follows:

pip3 install jupyterlab

jupyterlab

The output after executing the preceding command is as follows:

(base) apples-MacBook-Air:~ bhagvan.kommadi$ jupyter-lab

[I 2023-07-20 23:23:41.583 ServerApp] jupyterlab | extension was successfully linked.

[I 2023-07-20 23:23:41.584 ServerApp] jupytext | extension was successfully linked.

[I 2023-07-20 23:23:42.348 ServerApp] nbclassic | extension was successfully linked.

The output is shown in Figure 1.4.
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Figure 1.4: Jupyter Notebook

A Jupyter notebook can be created by clicking the File Menu.
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Figure 1.5: Jupyter Notebook Execution

Figure 1.5 shows the Jupyter Notebook code and the output when the Jupyter Notebook is executed.
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Figure 1.6: Jupyter Notebook Naming

Rename the notebook as First Notebook.ipynb.

PipEnv – Python Environment

You can install pipenv using the following command:

Pip3 install --user pipenv

users_api.py

import requests

response = requests.get('https://reqres.in/api/users?page=2')

print ("users list json",response.json())

The preceding code can be executed using the following command:

pipenv install requests

The output, after executing the preceding command, is as follows:

(base) apples-MacBook-Air:pipenv_example bhagvan.kommadi$ pipenv install requests

Creating a virtualenv for this project…

The preceding code can be executed using the following command:

python3 users_api.py

The output after executing the preceding command is as follows:

(base) apples-MacBook-Air:pipenv_example bhagvan.kommadi$ pipenv run python3 users_api.py

users list json {'page': 2, 'per_page': 6, 'total': 12, 'total_pages': 2, 'data': [{'id': 7, 'email': 'michael.lawson@reqres.in', 'first_name': 'Michael', 'last_name': 'Lawson', 'avatar': 'https://reqres.in/img/faces/7-image.jpg'}, {'id': 8, 'email': 'lindsay.ferguson@reqres.in', 'first_name': 'Lindsay', 'last_name': 'Ferguson', 'avatar': 'https://reqres.in/img/faces/8-image.jpg'}, {'id': 9, 'email': 'tobias.funke@reqres.in', 'first_name': 'Tobias', 'last_name': 'Funke', 'avatar': 'https://reqres.in/img/faces/9-image.jpg'}, {'id': 10, 'email': 'byron.fields@reqres.in', 'first_name': 'Byron', 'last_name': 'Fields', 'avatar': 'https://reqres.in/img/faces/10-image.jpg'}, {'id': 11, 'email': 'george.edwards@reqres.in', 'first_name': 'George', 'last_name': 'Edwards', 'avatar': 'https://reqres.in/img/faces/11-image.jpg'}, {'id': 12, 'email': 'rachel.howell@reqres.in', 'first_name': 'Rachel', 'last_name': 'Howell', 'avatar': 'https://reqres.in/img/faces/12-image.jpg'}], 'support': {'url': 'https://reqres.in/#support-heading', 'text': 'To keep ReqRes free, contributions towards server costs are appreciated!'}}
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Figure 1.7: PipEnv Usecase

PipEnv can be used for different projects with different Python environments.


Virtual Env – Python Environment


You can install pipenv using the following command:

python3 -m pip install --user virtualenv

Now you can create a virtual environment using the following command:

python3 -m venv requestsenv

You can activate the requestenv environment by using the following command:

source requestsenv/bin/activate

The output after executing the preceding command is as follows:

(base) apples-MacBook-Air:venv_example bhagvan.kommadi$ python3 -m venv requestsenv

(base) apples-MacBook-Air:venv_example bhagvan.kommadi$ source requestsenv/bin/activate

(requestsenv) (base) apples-MacBook-Air:venv_example bhagvan.kommadi$ which python

/Users/bhagvan.kommadi/OldDesk/orange/Manuscript/chapter1/code/venv_example/requestsenv/bin/python

(requestsenv) (base) apples-MacBook-Air:venv_example bhagvan.kommadi$

Now, let us look at the code that needs to be executed. This is an example of the user’s API, enhanced with logging capability.

users_api_with_logging.py

import requests

import logging

import sys

def getUsers():

response = requests.get('https://reqres.in/api/users?page=2')

#print ("users list json",response.json())

logging.getLogger("usersapi").debug("users list",response.json())

if __name__ == "__main__":



logging.basicConfig(format="%(levelname)s - %(name)s - %(message)s", level=logging.DEBUG)



logging.getLogger("usersapi").setLevel(logging.DEBUG)



getUsers()

The preceding code can be executed using the following command:

pip3 install requests

python3 users_api_with_logging.py

The output after executing the preceding command is as follows:

(requestsenv) (base) apples-MacBook-Air:venv_example bhagvan.kommadi$ python3 users_api_with_logging.py

DEBUG - urllib3.connectionpool - Starting new HTTPS connection (1): reqres.in:443

DEBUG - urllib3.connectionpool - https://reqres.in:443 "GET /api/users?page=2 HTTP/1.1" 200 None

DEBUG - usersapi - users list

(requestsenv) (base) apples-MacBook-Air:venv_example bhagvan.kommadi
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Figure 1.8: VirtualEnv Use Case

VirtualEnv can be used in multiple projects with different requirements and different Python versions.


Docker – Python Environment


You can first create a docker file, which is outlined as follows:

FROM python:3

WORKDIR /pythonapp

COPY requirements.txt ./

RUN pip3 install --no-cache-dir -r requirements.txt

COPY . .

CMD [ "python3", "./first_program.py" ]

You can test your first Python program using the following code:

first_program.py

print("python program is working")

def printString():

print("method print string working")

if __name__=="__main__":

printString()

The preceding code can be executed using the following command:

docker build -t python-app.

docker run -it --rm --name run_python-app python-app

The output after executing the preceding command is as follows:

(requestsenv) (base) apples-MacBook-Air:docker_example bhagvan.kommadi$ docker build -t python-app.

Sending build context to Docker daemon 11.26kB

Step 1/7 : FROM python:3

---> 608c79ebc6d5

Step 2/7 : WORKDIR /pythonapp

---> Using cache

---> 78a0f6338f9a

Step 3/7 : COPY requirements.txt ./

---> Using cache

---> 28d9db138c8d

Step 4/7 : COPY pythonapp/first_program.py ./

---> 5bbde520d8f9

Step 5/7 : RUN pip3 install --no-cache-dir -r requirements.txt

---> Running in bafc78565b44

WARNING: Running pip as the 'root' user can result in broken permissions and conflicting behavior with the system package manager. It is recommended to use a virtual environment instead: https://pip.pypa.io/warnings/venv

[notice] A new release of pip is available: 23.1.2 -> 23.2.1

[notice] To update, run: pip install --upgrade pip

Removing intermediate container bafc78565b44

---> 973a2458737f

Step 6/7 : COPY . .

---> f7039ce59d4b

Step 7/7 : CMD [ "python3", "./first_program.py" ]

---> Running in b708d12f6aad

Removing intermediate container b708d12f6aad

---> cfac745dffa6

Successfully built cfac745dffa6

Successfully tagged python-app:latest

(requestsenv) (base) apples-MacBook-Air:docker_example bhagvan.kommadi$ docker run -it --rm --name run_python-app python-app

python program is working

method print string working

(requestsenv) (base) apples-MacBook-Air:docker_example bhagvan.kommadi$
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Figure 1.9: Docker Use Case

Docker can be used in projects running on different operating systems. Like Virtual env, it can also handle different requirements.

Anaconda

You can download the Anaconda installer package for your operating system from the provided link : https://www.anaconda.com/download#macos.
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Figure 1.10: Anaconda Web Page

Installation can be verified by searching for anaconda in the search bar, as shown in Figure 1.11:
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Figure 1.11: Search for Anaconda

You can launch the Anaconda Navigator and then click the Jupyter Notebook.
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Figure 1.12: Anaconda Navigator

Jupyter Notebook is launched, as shown below:
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Figure 1.13: Jupyter Notebook launched

Now, check for the installed packages by using this command on the terminal:

conda list

The output after executing the preceding command is as follows:

(base) apples-MacBook-Air:code bhagvan.kommadi$ conda list

# packages in environment at /opt/anaconda3:

#

# Name                    Version                   Build  Channel

_ipyw_jlab_nb_ext_conf    0.1.0            py39hecd8cb5_0  

a                         1.0                      pypi_0    pypi

absl-py                   1.2.0                    pypi_0    pypi

aiohttp                   3.8.1                    pypi_0    pypi

aiosignal                 1.2.0                    pypi_0    pypi

alabaster                 0.7.12             pyhd3eb1b0_0

alembic                   1.8.1                    pypi_0    pypi

amqp                      5.1.1                    pypi_0    pypi

anaconda                  2021.11                  py39_0

………….

……….

zope                      1.0              py39hecd8cb5_1

zope.event                4.5.0            py39hecd8cb5_0

zope.interface            5.4.0            py39h9ed2024_0

zstd                      1.4.9                h322a384_0

(base) apples-MacBook-Air:code bhagvan.kommadi$
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Figure 1.14: Python Execution Options

Anaconda Software distribution consists of Anaconda Navigator, Project studio, and data science packages. Conda Environment is used for executing the programs on Anaconda.

Python Quant Platform

Registration for Python Quant platform can be done using this link (https://quant-platform.com/Python_Quant_Platform.html).
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Figure 1.15: Python Quant Platform

You can double-click the link and register using your email and entering your username.
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Figure 1.16: Registration page

Registration will be completed after clicking the REGISTER button and entering the required details.
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Figure 1.17: Username and email details

Email confirmation is sent after registration, which contains the username and password.
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Figure 1.18: Email confirmation

Now, login using the credentials, username and password, sent in the email.
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Figure 1.19: Login Page

After the login process, the password needs to be changed.
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Figure 1.20: Change password after login

After the password is changed, the landing page appears as shown in Figure 1.21.
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Figure 1.21: Landing Page

Now, click the JupyterLab menu item.


[image: ]


Figure 1.22: Menu – JupyterLab

JupyterLab is launched as shown in Figure 1.23.
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Figure 1.23: JupyterLab launched

Now, browse the Jupyter Notebooks through Python Quant Platform.


[image: ]


Figure 1.24: JupyterLab - notebook launched

Python Quant Platform has features such as Analytics, Visualization, Data management, Data storage, Financial Analytics, Risk Analytics, publishing, and collaboration.


[image: ]


Figure 1.25: Quant Platform Features

Tools – Ipython

IPython is a command line tool that can be used for interactive demos and testing sample code. It is a Jupyter kernel and is used for visualizing data. IPython can be employed as an interpreter in software products and can be used as a parallel computing tool.

The commands for installing and launching IPython are as follows:

pip3 install ipython

ipython

The output, after executing the preceding command, is as follows:

(base) apples-MacBook-Air:ipython bhagvan.kommadi$ ipython

Python 3.9.7 (default, Sep 16 2021, 08:50:36)

Type 'copyright', 'credits' or 'license' for more information

IPython 7.29.0 -- An enhanced Interactive Python. Type '?' for help.

In [1]: var1 = "first example"

In [2]: !echo "The message is {var1}"

The message is first example

In [3]: import math

In [4]: intvar = 11

In [5]: !echo {math.factorial(intvar)}

39916800

In [6]:
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Figure 1.26: IPython Features

IPython has features such as shell language syntax, introspection, input tab completion, debugging, and command history.

There are still pending issues with python such as runtime performance, high memory consumption, runtime error capturing, and integration with other languages. New features are updated in the next Python version to improve its performance and integration with other languages. Many innovations in machine learning and AI are Python based. For example, TensorFlow, PyTorch, Keras, scikit-learn, NumPy, SciPy, Theano, Apache spark, and others are used for building innovative solutions.

Conclusion

This chapter provided a clear understanding of different Python software and its installation processes. We explored working with various environments such as Jupyter, Pipenv, VirtualEnv, Docker, Anaconda, and Quant Platform. By leveraging these options and tools like IPython, we can start the development of fintech applications.

The next chapter will introduce basic financial concepts such as the time value of money, stock and bond evaluations, the capital asset pricing model, multi-factor models, time series analysis, portfolio, theory, Futures and Options We will also delve into the examples of time series analysis of stocks, and explore Futures and Options in more detail.

Points to Remember


	In practice, Python programs can be executed using the compiler which is specific to the operating system.

	 Python version and requirements required can be installed using pipenv and virtual environment.

	
Docker-based images can be used for Python and operating system versions.

	Anaconda software can be used to develop Jupyter-based notebooks for financial apps.

	Quant platform provides features required to develop Jupyter-based notebooks.

	Command line Python tools like Ipython can be used for writing programs and demos.



Multiple Choice Questions


	Which environment is used to handle the operating system for Python projects?

	Virtual Env

	Pip Env

	Docker

	Jupyter





	Which is the right software for data science programs in Python?

	Jupyter

	Quant

	Anaconda

	IPython





	Which environment is used to handle different project requirements?

	Virtual Env

	Pip Env

	Docker

	Jupyter





	What is used to write Python programs and execute them in command line mode?

	Virtual Env

	Pip Env

	Docker

	IPython





	
Which tool is web-based and can handle different Python versions?

	Jupyter

	Pip Env

	Docker

	IPython







Answers


	c

	c

	a

	d

	a









CHAPTER 2


Learning Financial Concepts Using Python



Introduction

This chapter will introduce the basic financial concepts such as time value of money stock and bond evaluations, capital asset pricing model, multi-factor models, time series analysis, portfolio theory, options and futures. Readers will be presented with examples to do a time series analysis of stocks, options, and futures. You will start realizing the concepts when you are writing the code and see the calculations in action. Finally, theoretical concepts will be modeled in the different models using various techniques specific to the topic.

There are many tech stacks getting popular in fintech - MERN (Mongo/Express.js/React/Node), MEAN (Mongo/Express.js/Angular/Node), Ruby on Rails (html/javascript/Ruby/Rails/Active Record), Go lang frameworks including Beego, GIN, and so on, and Django web stack( html/javascript/DRF/Mongo & Mysql). Python backend with Fast API and Django Rest Framework are becoming popular backends for JavaScript frameworks such as React.js, Angular.js and Vue.js. Different external services related to identity, bank account integrators, financial data services, personal records verifier, credit score checking, document storage services and others deployed on the cloud have Python api or REST protocol based api for easy integration. These service providers help in getting a fintech app built and go live very easily.

Cloud based financial services and fintech apps are being increasingly developed in Python. This is due to Python’s ease of learning, performance capabilities and vast collection of open-source frameworks for code reusability. Fintech is the vertical which is always early in adoption of new technologies such as Machine learning, AI, quantum computing, Big data, and IOT. Hence, it plays an important role in shaping Python based popular tech stacks.


Structure


In this chapter, we will discuss the following topics:


	Options and Futures

	Portfolio Theory

	Capital Asset Pricing Model

	Stock and Bond Evaluations
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Figure 2.1: Financial Concepts

Options and Futures

You would have heard about stock options if you are working in a public listed company. On Dow Jones, you would see tickers, options, and futures. Options are the rights to buy a stock at a specified cost. If you are buying the rights to see at a higher cost than the current price, it is a call. If it is lesser than the current price, it is a put.

In options, you have European options where the buyer has the rights to buy or sell on a fixed date. During the period from the current date to the fixed date, the buyer needs to hold on to the option. Now, let us look at the American option where the buyer has rights to buy the option during the option’s duration till expiry. American options are more flexible for the buyer than the European options.

Let us look at how you can analyze American options. We will look at the real-life data from yahoo finance and other data sources. The code is shown here:

OptionsAnalysis.py

import matplotlib.pyplot as plot

import numpy as np

import pandas as pd

#import fix_yahoo_finance as yahf

#import pandas_datareader.data as yahweb

#from google_finance import *

from yahoo_fin import options,stock_info

import datetime

import logging

class OptionsAnalysis:



def __init__(self):

self.name = "OptionsPrice"

self.data = None

self.dataset_index = 0



def getOptionPrices(self,stockSymbol,range_start,range_end):



print("getting option calls")



calls = options.get_calls(stockSymbol)

puts = options.get_puts(stockSymbol)



print("calls",calls)



print("puts",puts)



return calls,puts



def getAdjacentMarketPrice(self,stockSymbol,calls,puts):



last_adj_close = stock_info.get_data(stockSymbol)["adjclose"][-1]

#calls = options.get_calls("aapl")

#puts = options.get_puts("aapl")

adjm_call = calls.iloc[(calls["Strike"] - last_adj_close).abs().argsort()[:1]]



adjm_put = puts.iloc[(puts["Strike"] - last_adj_close).abs().argsort()[:1]]



print("adjacent Market price call",adjm_call)



print("adjacent Market Price put",adjm_put)







def main():

logging.basicConfig(format="%(levelname)s - %(name)s - %(message)s", level=logging.INFO)

logging.getLogger("finance").setLevel(logging.INFO)

priceIndicator = OptionsAnalysis()



start_date = datetime.date(2021,6,21)

end_date = datetime.date(2023,8,9)

stock_symbol = "MSFT"

period=1

data = priceIndicator.getOptionPrices(stock_symbol,start_date,end_date)

calls, puts = data



priceIndicator.getAdjacentMarketPrice(stock_symbol,calls,puts)



if __name__ == '__main__':

main()

This code can be executed using the command given here:

python3 OptionsAnalysis.py

The following output is generated when you execute the command: (stockenv) (base) apples-MacBook-Air:code bhagvan.kommadi$ python3 OptionsAnalysis.py

getting option calls

calls           Contract Name  … Implied Volatility

0   MSFT230818C00115000  …            365.23%

1   MSFT230818C00120000  …              0.00%

2   MSFT230818C00125000  …              0.00%

3   MSFT230818C00130000  …            324.41%

4   MSFT230818C00135000  …            666.75%

..                  …  …                …

91  MSFT230818C00520000  …            109.38%

92  MSFT230818C00525000  …            112.50%

93  MSFT230818C00530000  …            115.63%

94  MSFT230818C00535000  …            115.63%

95  MSFT230818C00540000  …            118.75%

[96 rows x 11 columns]

puts           Contract Name  … Implied Volatility

0   MSFT230818P00115000  …            237.50%

1   MSFT230818P00120000  …            278.13%

2   MSFT230818P00125000  …            311.33%

3   MSFT230818P00130000  …            206.25%

4   MSFT230818P00135000  …            246.09%

..                  …  …                …

84  MSFT230818P00480000  …             99.22%

85  MSFT230818P00485000  …            186.47%

86  MSFT230818P00490000  …            190.06%

87  MSFT230818P00495000  …            193.58%

88  MSFT230818P00500000  …            197.02%

[89 rows x 11 columns]

adjacent Market price call           Contract Name  … Implied Volatility

40  MSFT230818C00320000  …             24.85%

[1 rows x 11 columns]

adjacent Market Price put           Contract Name  … Implied Volatility

42  MSFT230818P00320000  …             26.45%

[1 rows x 11 columns]

(stockenv) (base) apples-MacBook-Air:code bhagvan.kommadi

In the preceding example, we have seen an options history performance and different option contracts available near the current adjacent market price. Adjacent Market Price Close is for a stock or a commodity index.

Now, let us look at the futures which are similar to options but they are priced over index futures, commodities, interest rate futures, and so on. We will look at the real-life data from yahoo finance and see how to analyze the futures.

FuturesAnalysis.py

import matplotlib.pyplot as plot

import numpy as np

import pandas as pd

import fix_yahoo_finance as yahf

import datetime

import logging

class FuturesAnalysis:



def __init__(self):

self.name = "FuturesPrice"

self.data = None

self.dataset_index = 0



def getFuturePrices(self,stockSymbol,range_start,range_end):



print("getting futures ")



data = yahf.download(stockSymbol, range_start, range_end)

data.index = pd.to_datetime(data.index)



print("futures",data.head(50))



return data



def plotAdjacentPrices(self,stockSymbol,data):



plot.figure(figsize=(15, 7))

data['Adj Close'].plot()

plot.title(stockSymbol + '- Futures Data', fontsize=16)

plot.xlabel('Year', fontsize=15)

plot.ylabel('Price ($)', fontsize=15)

plot.xticks(fontsize=15)

plot.yticks(fontsize=15)

plot.legend(['Close'], prop={'size': 15})

plot.show()







def main():

logging.basicConfig(format="%(levelname)s - %(name)s -  %(message)s", level=logging.INFO)

logging.getLogger("finance").setLevel(logging.INFO)

priceIndicator = FuturesAnalysis()



start_date = datetime.date(2021,6,21)

end_date = datetime.date(2023,8,9)

stock_symbol = "GC=F"

period=1

data = priceIndicator.getFuturePrices(stock_symbol,start_date,end_date)

priceIndicator.plotAdjacentPrices(stock_symbol,data)



if __name__ == '__main__':

main()

This code can be executed using the command provided here:

pip3 FuturesAnalysis.py

The following output is generated when you execute the command:

(stockenv) (base) apples-MacBook-Air:code bhagvan.kommadi$ python3 FuturesAnalysis.py

/Users/bhagvan.kommadi/OldDesk/orange/Manuscript/chapter2/code/stockenv/lib/python3.9/site-packages/fix_yahoo_finance/__init__.py:0: DeprecationWarning:

*** `fix_yahoo_finance` was renamed to `yfinance`. ***

Please install and use `yfinance` directly using `pip install yfinance -U`

More information: https://github.com/ranaroussi/yfinance

getting futures

[*********************100%***********************]  1 of 1 completed

futures                    Open         High  …    Adj Close  Volume

Date                                  …

2021-06-21  1768.800049  1785.199951  …  1781.800049      38

2021-06-22  1783.400024  1786.900024  …  1776.300049     101

2021-06-23  1780.699951  1793.199951  …  1782.300049     136

2021-06-24  1778.900024  1786.400024  …  1775.599976      78

2021-06-25  1777.699951  1788.000000  …  1776.599976      35

2021-06-28  1779.599976  1779.599976  …  1779.599976     888

2021-06-29  1776.800049  1777.099976  …  1762.800049     419

2021-06-30  1761.099976  1770.800049  …  1770.800049      51

2021-07-01  1775.699951  1781.199951  …  1775.900024      44

2021-07-02  1778.699951  1787.900024  …  1782.599976      23

2021-07-06  1786.699951  1809.800049  …  1793.500000     332

2021-07-07  1798.699951  1808.400024  …  1801.500000     244

2021-07-08  1797.000000  1818.500000  …  1799.599976     148

2021-07-09  1803.599976  1810.099976  …  1810.000000     218

2021-07-12  1802.599976  1805.500000  …  1805.500000     147

2021-07-13  1808.099976  1812.000000  …  1809.400024      78

2021-07-14  1813.099976  1829.000000  …  1824.300049     707

2021-07-15  1831.599976  1833.000000  …  1828.400024      99

2021-07-16  1830.099976  1831.400024  …  1814.500000      78

2021-07-19  1803.300049  1813.400024  …  1808.699951      33

2021-07-20  1812.900024  1824.000000  …  1810.900024     128

2021-07-21  1807.000000  1807.000000  …  1802.900024     135

2021-07-22  1793.599976  1805.000000  …  1805.000000       2

2021-07-23  1800.000000  1801.400024  …  1801.400024       1

2021-07-26  1802.500000  1802.500000  …  1798.699951      17

2021-07-27  1803.699951  1803.699951  …  1799.500000       1

2021-07-28  1799.500000  1799.500000  …  1799.500000  209783
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