
Syllabus for an Advanced Course on 
Equity Analytics

This advanced master’s level course on Equity Analytics, a carefully designed curriculum that 
leverages the powerful Wolfram Technology stack and the comprehensive Equities Entity Store. 
This course aims to equip students, financial analysts, researchers, and professionals with a deep 
understanding of equity analysis and practical skills in utilizing cutting-edge computational tools 
and data resources.
The course begins with an introduction to Wolfram Mathematica and the Wolfram Language, laying 
the foundation for programming in a computational environment renowned for its capabilities in 
data science, machine learning, and financial analysis. As the course progresses, students will 
engage in specialized lectures covering a broad spectrum of topics essential for mastering equity 
analytics, including data science fundamentals, machine learning applications in finance, an in-
depth exploration of the Equities Entity Store, and advanced topics such as pairs trading, portfolio 
theory, factor models, and statistical arbitrage strategies.
The Wolfram Technology stack, comprising Wolfram Mathematica and the Wolfram Language, 
serves as the backbone of this course, offering an unparalleled platform for computational finance. 
The seamless integration of computation, data analysis, and programming within a single environ-
ment enables students to tackle complex financial models and analyses with efficiency and preci-
sion. The Equities Entity Store, accessible through this technology stack, further enriches the 
learning experience by providing a structured, queryable dataset of computable equity data and 
accompanying analytics software library . This powerful combination allows students to apply 
theoretical concepts to real-world financial data, fostering a practical understanding of equity 
markets and investment strategies.

Throughout the course, students will engage in hands-on assignments that challenge them to apply 
their learning to analyze equities, predict stock prices, develop trading strategies, and more. These 
assignments are designed to simulate real-world financial analysis scenarios, preparing students 
for careers in finance, investment, and research.
By the end of this course, students will have acquired a thorough understanding of equity analytics, 
bolstered by practical experience in applying computational and analytical techniques to real-
world financial data. They will be well-equipped to navigate the complexities of financial markets, 
armed with the knowledge and skills to develop sophisticated investment strategies and perform 
comprehensive equity analyses.
Embarking on this journey, students are invited to explore the fascinating intersection of finance 
and technology, leveraging the powerful tools and resources provided by the Wolfram Technology 



stack and the Equities Entity Store to unlock new insights and opportunities in the world of equity 
analytics.

Lecture  1 : Introduction to Wolfram Mathematica and the 
Wolfram  Language

Duration: 90  minutes

Description:

This lecture serves as an introduction to Wolfram Mathematica and programming in the Wolfram 
Language. Students will learn the basics of the Wolfram Language, understand its syntax, and explore 
its applications. The lecture will also provide hands-on examples and exercises to help students 
become familiar with programming in the Wolfram Language.

Objectives:

By the end of this lecture, students will be able to:

◼ Understand the basics of Wolfram Mathematica.

◼ Write simple programs in the Wolfram Language.

◼ Understand the syntax and structure of the Wolfram Language.

◼ Apply the Wolfram Language to solve mathematical problems.

Lecture Outline:

1. Introduction to Wolfram Mathematica (10 minutes)

◼ Brief history of Wolfram Mathematica

◼ Overview of Wolfram Mathematica features and applications.

2. Getting Started with the Wolfram Language (15 minutes)

◼ Setting up the Wolfram environment.

◼ Basic syntax and expressions.

◼ Variables and functions.

◼ Reference: Elementary Introduction to the Wolfram Language - Chapter 1

3. Arithmetic and Basic Math Operations (10 minutes)
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◼ Arithmetic operations.

◼ Using mathematical functions.

◼ Reference: Elementary Introduction to the Wolfram Language - Chapter 2

4. Creating Lists and Tables (10 minutes)

◼ Creating lists.

◼ Manipulating lists.

◼ Creating tables.

◼ Reference: Elementary Introduction to the Wolfram Language - Chapter 9

5. Visualizations and Plots (15 minutes)

◼ Creating plots and graphs.

◼ Customizing visualizations.

◼ Reference: Elementary Introduction to the Wolfram Language - Chapter 15

6. Solving Equations and Symbolic Computations (15 minutes)

◼ Solving equations symbolically.

◼ Algebraic manipulations.

◼ Reference: Elementary Introduction to the Wolfram Language - Chapter 20

7. Hands-On Exercise (10 minutes)

◼ Students will be given a simple problem to solve using the Wolfram Language.

◼ This exercise will allow students to apply the concepts learned during the lecture.

8. Q&A and Closing Remarks (5 minutes)

◼ Open the floor for any questions.

◼ Summarize the key takeaways from the lecture.

◼ Provide resources for further learning.

Materials and Resources:

◼ Wolfram Mathematica software

◼ Elementary Introduction to the Wolfram Language - 3rd Edition

Target Audience

This lecture is suitable for students, researchers, and professionals who are new to Wolfram Mathemat-
ica and the Wolfram Language.

Prerequisites

No prior knowledge of Wolfram Mathematica or programming is required. Basic knowledge of mathe-
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matics is recommended.

Assessment

Students will be assessed based on their participation in the hands-on exercise and their engagement 
during the lecture.

Lecture 2: Data Science and Machine Learning in Wolfram 
Mathematica

Duration: 90  minutes

Description:

This lecture introduces the basic concepts and techniques of data science and machine learning using 
Wolfram Mathematica, a powerful computational software that integrates computation, visualization, 
data analysis, and programming. Students will learn how to use Wolfram Mathematica to import, 
manipulate, visualize, and model data, as well as how to apply supervised and unsupervised machine 
learning methods to solve real-world problems.

Objectives:

By the end of this lecture, students will be able to:

◼ Explain the main steps and challenges of data science and machine learning

◼ Use Wolfram Mathematica to import, clean, explore, and visualize data

◼ Apply basic statistical methods and descriptive analytics to data

◼ Use Wolfram Mathematica to build, train, evaluate, and compare different machine learning models

◼ Apply machine learning models to classification, regression, clustering, and anomaly detection 
tasks

◼ Interpret the results and communicate the findings of machine learning models

Lecture Outline:

1. Introduction to data science and machine learning (10 minutes)

◼ What is data science and machine learning?

◼ Why use Wolfram Mathematica for data science and machine learning?

◼ Overview of the Wolfram Language and its features.
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2. Data import and manipulation (15 minutes)

◼ How to import data from various sources (e.g., files, databases, web)

◼ How to manipulate data using Wolfram Language functions (e.g., Select, Map, GroupBy, Join)

◼ How to handle missing values, outliers, and errors in data

3. Data visualization (15 minutes)

◼ How to create different types of plots and charts using Wolfram Language functions (e.g., ListPlot, 
BarChart, Histogram, PieChart)

◼ How to customize the appearance and interactivity of plots using options and directives

◼ How to use Wolfram Alpha queries to generate visualizations

4. Descriptive analytics (10 minutes)

◼ How to compute basic descriptive statistics using Wolfram Language functions (e.g., Mean, Median, 
StandardDeviation, Correlation)

◼ How to use summary functions and associations to obtain quick insights into data

◼ How to use Wolfram Alpha queries to perform natural language computations on data

5. Machine learning basics (10 minutes)

◼ What is machine learning and how does it work?

◼ The main types and tasks of machine learning.

◼ The key steps and challenges of machine learning.

6. Supervised machine learning (15 minutes)

◼ What is supervised machine learning and what are some examples of its applications?

◼ How to use Wolfram Language functions to build, train, evaluate, and compare supervised machine 
learning models (e.g., Classify, Predict, ClassifierMeasurements, PredictorMeasurements).

◼ Applying supervised machine learning models to classification and regression tasks using real-world 
datasets.

7. Unsupervised machine learning (15 minutes)

◼ What is unsupervised machine learning and what are some examples of its applications?

◼ Using the Wolfram Language functions to build, train, evaluate, and compare unsupervised machine 
learning models (e.g., DimensionReduction, FindClusters, AnomalyDetection).

◼ Applying unsupervised machine learning models to dimensionality reduction, clustering, and 
anomaly detection tasks using real-world datasets

Materials and Resources:

◼ Wolfram Mathematica software (version 13.3 or higher) installed on a computer or accessed online 
via Wolfram Cloud

◼ A free Wolfram ID account to access Wolfram Cloud and other online services
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◼ Lecture slides and notebooks provided by the instructor

The following YouTube videos that cover some of the topics in the lecture and can provide additional 
self-study material.:

◼ Data Science with Mathematica: https://wolfr.am/1mskAlinu

◼ Machine Learning with Mathematica:  https://wolfr.am/1mskBT3O9

◼ Supervised Machine Learning with Mathematica: https://wolfr.am/1mskD8beE

◼ Unsupervised Machine Learning with Mathematica: https://wolfr.am/1mskEznoU

◼ Dimensionality Reduction with Mathematica: https://wolfr.am/1mskFt9Ut

◼ Anomaly Detection with Mathematica:  https://wolfr.am/1mskGs99z

Target Audience

This lecture is suitable for students, researchers, and professionals who are new to Wolfram Mathemat-
ica and the Wolfram Language.

Prerequisites

◼ Basic knowledge of mathematics and statistics.

◼ Basic familiarity with Wolfram Mathematica and the Wolfram Language.

◼ Basic understanding of data analysis and programming concepts.

Assessment

◼ A quiz at the end of the lecture to test the students’ understanding of the main concepts and 
techniques covered in the lecture.

◼ A project assignment that requires the students to apply data science and machine learning 
methods to a real-world dataset using Wolfram Mathematica and present their results and findings 
in a report.

Lecture  3 : Using the Equities Entity Store

Duration: 90  minutes

Description:

This lecture provides an in-depth understanding of the Equities Entity Store, a comprehensive data 
model for storing and analyzing equity data. The lecture will cover the structure, components, and 
applications of the Equities Entity Store, as well as its integration with the Wolfram Language. The 
lecture will also include insights from the book “Equity Analytics”.
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Objectives:

By the end of this lecture, students will be able to:

◼ Understand the concept of the Equities Entity Store.

◼ Know how to integrate the Equities Entity Store with the Wolfram Language.

◼ Recognize the structure and components of the Equities Entity Store.

◼ Understand how to use the Equities Entity Store for equity data analysis.

Lecture Outline:

1. Introduction to Equities Entity Store (10 minutes)

◼ Definition and overview of the Equities Entity Store.

◼ Importance of the Equities Entity Store in equity data analysis.

2. Structure of the Equities Entity Store (15 minutes)

◼ Understanding the data model of the Equities Entity Store.

◼ Components and hierarchy of the Equities Entity Store.

◼ Reference: Equity Analytics Part 1 (Pages 18-23)

3. Data Sources and Data Quality (15 minutes)

◼ Understanding the data sources integrated into the Equities Entity Store.

◼ Discussion on data quality and data validation.

◼ Reference: Equity Analytics Part 1 (Pages 24-28)

4. Using the Equities Entity Store for Analysis (20 minutes)

◼ Querying the Equities Entity Store.

◼ Analyzing equity data using the Equities Entity Store.

◼ Case studies and examples.

5. Integration with Wolfram Language (15 minutes)

◼ How to access the Equities Entity Store using the Wolfram Language.

◼ Using Wolfram Language functions for data analysis and visualization.

◼ Reference: Equity Analytics Part 1 (Pages 29-33)

6. Hands-On Exercise (10 minutes)

◼ Students will be given a simple problem to solve using the Equities Entity Store and Wolfram 
Language.

◼ This exercise will allow students to apply the concepts learned during the lecture.

7. Q&A and Closing Remarks (5 minutes)
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◼ Open the floor for any questions.

◼ Summarize the key takeaways from the lecture.

◼ Provide resources for further learning.

Materials and Resources:

◼ Equity Analytics, second edition.

◼ Wolfram Mathematica software (version 13.3, or higher).

◼ Additional reading materials to be provided by the instructor.

Target Audience

This lecture is suitable for students, financial analysts, researchers, and professionals who are inter-
ested in equity data analysis.

Prerequisites

Basic knowledge of equity markets and data analysis is recommended. Familiarity with the Wolfram 
Language basics (lectures 1 & 2).

Assessment

Students will be assessed based on their participation in the hands-on exercise and their engagement 
during the lecture.

Lecture 4: Understanding Equity Indices and Factor Models

Duration: 90  minutes

Description:

This lecture delves into the concepts of Equity Indices and Factor Models, which are essential compo-
nents in the analysis of equity markets. Students will learn about the different types of equity indices, 
their construction, and applications. The lecture will also cover factor models, their assumptions, and 
applications in portfolio management. Insights from the book “Equity Analytics” and the Equities 
Entity Store will be integrated into the lecture.

Objectives:

By the end of this lecture, students will be able to:

◼ Understand the concept and types of equity indices.
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◼ Know how equity indices are constructed and their applications.

◼ Understand the basics of factor models and their assumptions.

◼ Apply factor models in portfolio management and risk analysis.

Lecture Outline:

1. Introduction to Equity Indices (15 minutes)

◼ Definition and importance of equity indices.

◼ Types of equity indices (e.g., price-weighted, market capitalization-weighted).

◼ Reference: Equity Analytics Part 1 (Pages 34-43)

2. Construction of Equity Indices (15 minutes)

◼ The methodology behind the construction of equity indices.

◼ Rebalancing and reconstitution of indices.

◼ Reference: Equity Analytics (Pages 44-48).

3. Applications of Equity Indices (10 minutes)

◼ Benchmarking and performance evaluation.

◼ Index funds and ETFs.

◼ Reference: Equity Analytics (Pages 49-53)

4. Introduction to Factor Models (15 minutes)

◼ Basics of factor models.

◼ Common factors in equity markets (e.g., market, size, value).

◼ Assumptions of factor models.

◼ Estimation of factor models.

◼ Reference: Equity Analytics Part 1 (Pages 37-43)

5. Applications of Factor Models in Portfolio Management (20 minutes)

◼ Factor-based portfolio construction.

◼ Risk analysis using factor models.

◼ Factor investing and smart beta strategies.

6. Hands-On Exercise (10 minutes)

◼ Students will be given a simple problem to solve using equity indices and factor models.

◼ This exercise will allow students to apply the concepts learned during the lecture.

7. Q&A and Closing Remarks (5 minutes)

◼ Open the floor for any questions.

◼ Summarize the key takeaways from the lecture.
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◼ Provide resources for further learning.

Materials and Resources:

◼ Wolfram Mathematica software (version 13.3 or higher) installed on a computer or accessed online 
via Wolfram Cloud

◼ Equity Analytics, second edition.

◼ Additional reading materials to be provided by the instructor.

Target Audience

This lecture is suitable for students, financial analysts, researchers, and professionals who are inter-
ested in equity market analysis, portfolio management, and factor investing.

Prerequisites

◼ Basic familiarity with Wolfram Mathematica and the Wolfram Language (lectures 1 & 2).

◼ Familiarity with the Equities Entity Store (Lecture 3).

◼ Basic knowledge of equity markets and financial analysis is recommended.

Assessment

◼ Students will be assessed based on their participation in the hands-on exercise and their 
engagement during the lecture.

Lecture 5: Continuous Time Models in Finance

Duration: 90  minutes

Description:

This lecture provides an introduction to continuous time models in finance, focusing on their applica-
tions in option pricing, portfolio management, and risk management. The lecture will draw insights 
from the book Equity Analytics and integrate concepts from a Wolfram U lecture series on continuous 
time models. Students will learn about the mathematical foundations of continuous time models and 
their practical applications in financial markets.

Objectives:

By the end of this lecture, students will be able to:

◼ Understand the concept of continuous time models in finance.
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◼ Know the mathematical foundations of continuous time models.

◼ Apply continuous time models in option pricing, portfolio management, and risk management.

Lecture Outline:

1. Introduction to Continuous Time Models (10 minutes)

◼ Definition and importance of continuous time models in finance.

◼ Overview of stochastic processes in continuous time.

◼ Reference: Equity Analytics (Pages 124-127)

2. Brownian Motion and Stochastic Calculus (15 minutes)

◼ Introduction to Brownian motion.

◼ Simulating Brownian motion.

◼ Ito’s Lemma and stochastic calculus.

◼ Ornstein-Uhlenbeck processes.

3. Black-Scholes-Merton Model (15 minutes)

◼ Introduction to the Black-Scholes-Merton model.

◼ Derivation of the Black-Scholes formula.

◼ Applications in option pricing.

◼ Reference: Equity Analytics (Pages 128-132)

4. Interest Rate Models (15 minutes)

◼ Introduction to interest rate models.

◼ Vasicek and Cox-Ingersoll-Ross models.

◼ Applications in bond pricing and interest rate derivatives.

5. Jump-Diffusion Models (15 minutes)

◼ Introduction to jump-diffusion models.

◼ Applications in modeling sudden price changes.

6. Applications in Portfolio Management and Risk Management (10 minutes)

◼ Continuous time portfolio optimization.

◼ Risk management using continuous time models.

7. Q&A and Closing Remarks (5 minutes)

◼ Open the floor for any questions.

◼ Summarize the key takeaways from the lecture.

◼ Provide resources for further learning.
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Materials and Resources:

◼ Equity Analytics, second edition.

◼ Wolfram Mathematica software (version 13.3, or higher).

◼ Wolfram U course on stochastic processes.

◼ Additional reading materials to be provided by the instructor.

Target Audience

This lecture is suitable for students, financial analysts, researchers, and professionals who are inter-
ested in quantitative finance, option pricing, and financial modeling.

Prerequisites

Basic knowledge of calculus, probability, and financial markets is recommended. Familiarity with 
mathematical modeling in finance is a plus but not required.

Assessment

Students will be assessed based on their engagement during the lecture and their understanding of 
the concepts presented. They may also be given a set of problems to solve using continuous time 
models as a take-home assignment.

Lecture 6: Single Stock Analytics using Time Series and 
Machine Learning Algorithms

Duration: 90  minutes

Description:

This lecture focuses on the analytics of single stocks using time series analysis and machine learning 
algorithms. Drawing insights from the book “Equity Analytics”, students will learn how to analyze 
stock prices, predict trends, and make data-driven investment decisions. The lecture will cover the 
application of time series models and machine learning algorithms in analyzing and forecasting stock 
prices.

Objectives:

By the end of this lecture, students will be able to:
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◼ Understand the basics of single stock analytics.

◼ Apply time series models to analyze stock prices.

◼ Use machine learning algorithms for stock price prediction.

◼ Make data-driven investment decisions based on stock analytics.

Lecture Outline:

1. Introduction to Single Stock Analytics (10 minutes)

◼ Definition and importance of single stock analytics.

◼ Overview of stock market data.

◼ Reference: Equity Analytics (Pages 69-72)

2. Time Series Analysis of Stock Prices (20 minutes)

◼ Introduction to time series analysis.

◼ Autoregressive (AR) and Moving Average (MA) models.

◼ Maximum likelihood estimation of ARMA models.

◼ Seasonality and trends in stock prices.

◼ GARCH models.

◼ Reference: Equity Analytics (Pages 116-120)

3. Introduction to Machine Learning in Stock Analytics (15 minutes)

◼ Overview of machine learning.

◼ Applications of machine learning in stock analytics.

◼ Reference: Equity Analytics (Pages 148-154)

4. Regression Algorithms for Stock Price Prediction (15 minutes)

◼ Linear Regression for trend analysis.

◼ Lasso and Ridge Regression.

◼ Evaluating the performance of regression models.

◼ Reference: Equity Analytics (Pages 155-160)

5. Classification Algorithms for Stock Price Movement Prediction (15 minutes)

◼ Logistic Regression for binary classification.

◼ Decision Trees and Random Forests for stock price movement prediction.

◼ Reference: Equity Analytics Part 1 (Pages 161-165)

6. Hands-On Exercise (10 minutes)

◼ Students will be given a dataset of stock prices.

◼ Implementing a simple machine learning model for stock price prediction.
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7. Q&A and Closing Remarks (5 minutes)

◼ Open the floor for any questions.

◼ Summarize the key takeaways from the lecture.

◼ Provide resources for further learning.

Materials and Resources:

◼ Wolfram Mathematica software (version 13.3 or higher) installed on a computer or accessed online 
via Wolfram Cloud

◼ Equity Analytics, second edition.

◼ Stock price dataset (to be provided by the instructor for the hands-on exercise).

◼ Additional reading materials to be provided by the instructor.

Target Audience

This lecture is suitable for students, financial analysts, researchers, and professionals who are inter-
ested in stock market analysis and predictive modeling using time series and machine learning 
algorithms.

Prerequisites

◼ Basic familiarity with Wolfram Mathematica and the Wolfram Language (lectures 1 & 2).

◼ Familiarity with the Equities Entity Store (Lecture 3).

◼ Basic knowledge of statistics, financial markets, and programming is recommended.

Assessment

◼ Students will be assessed based on their participation in the hands-on exercise and their 
engagement during the lecture. They may also be given a set of problems to solve as a take-home 
assignment. 

Lecture 7: Introduction to Pairs Trading

Duration: 90  minutes

Description:

This lecture introduces students to the concept of pairs trading, a market-neutral trading strategy that 
involves matching a long position with a short position in two historically correlated securities. The 
lecture will focus on the fundamental principles of pairs trading, the mathematical concepts involved, 
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and the practical application of this strategy in the financial markets.

Objectives:

By the end of this lecture, students will be able to:

◼ Understand the basic principles of pairs trading.

◼ Identify and select pairs for trading based on historical correlation.

◼ Understand the mathematical concepts such as cointegration and mean reversion.

◼ Develop a simple pairs trading strategy.

Lecture Outline:

1. Introduction to Pairs Trading (15 minutes)

◼ Definition and basic concepts.

◼ Historical background.

◼ The rationale behind pairs trading.

2. Components of Pairs Trading (15 minutes)

◼ Selection of pairs.

◼ Spread calculation.

◼ Trading signals.

◼ Risk management.

3. Mathematical Foundations (20 minutes)

◼ Correlation.

◼ Cointegration.

◼ Stationarity.

◼ Mean reversion.

4. Pairs Trading Strategies (25 minutes)

◼ Distance method.

◼ Ratio method.

◼ Regression method.

◼ Copula-based method.

◼ Kalman Filter-based method.

5. Q&A and Closing Remarks (5 minutes)

◼ Open the floor for any questions.

◼ Summarize the key takeaways from the lecture.
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◼ Discuss real-world examples and case studies.

Materials and Resources:

◼ Equity Analytics, second edition.

◼ Wolfram Mathematica software (version 13.3, or higher).

◼ Additional reading materials and case studies (to be provided by the instructor)

Target Audience

This lecture is suitable for students, financial analysts, researchers, and professionals who are inter-
ested in pairs trading strategies.

Prerequisites

Basic knowledge of financial markets and trading is recommended. Familiarity with statistical con-
cepts will be helpful but not mandatory.

Assessment

Students will be assessed based on their participation during the lecture and their understanding of 
the concepts presented. They may also be given a set of problems to solve as a take-home assignment.

Lecture 8: Advanced Pairs Trading Strategies

Duration: 90  minutes

Description:

This advanced lecture delves into the use of factor models in pairs trading and explores statistical 
arbitrage strategies. Students will learn how to develop sophisticated pairs trading strategies using 
factor models, cointegration, copulas, and other advanced techniques. The lecture will draw insights 
from the book Equity Analytics and articles by Jonathan Kinlay.

Objectives:

By the end of this lecture, students will be able to:

◼ Understand the role of factor models in pairs trading.

◼ Develop statistical arbitrage strategies using cointegration.

◼ Understand the concept of copulas and how they can be applied to pairs trading.
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◼ Address practical considerations and challenges in pairs trading.

Lecture Outline:

1. Introduction to Advanced Pairs Trading (10 minutes)

◼ Recap of basic concepts in pairs trading.

◼ Introduction to advanced techniques.

2. Factor Models in Pairs Trading (15 minutes)

◼ Review of the Fama-French factor models.

◼ Application of factor models in pairs trading.

◼ Reference: Equity Analytics 

3. Statistical Arbitrage Strategies using Cointegration (15 minutes)

◼ Understanding cointegration.

◼ Developing statistical arbitrage strategies using cointegration.

◼ Article: Developing Statistical Arbitrage Strategies Using Cointegration.

◼ Reference: Equity Analytics (Pages 148-154)

4. Pairs Trading with Copulas (15 minutes)

◼ Introduction to copulas.

◼ Application of copulas in pairs trading.

◼ Reference artuicle: Pairs Trading with Copulas.

5. Practical Considerations in Pairs Trading (15 minutes)

◼ Addressing challenges and pitfalls in pairs trading.

◼ Managing cointegration breakdown.

◼ Reference articles: Pairs Trading Part 2: Practical Considerations, Cointegration Breakdown

6. Q&A and Closing Remarks (5 minutes)

◼ Open the floor for any questions.

◼ Summarize the key takeaways from the lecture.

◼ Discuss real-world examples and case studies.

◼ Provide resources for further learning.

Materials and Resources:

◼ Wolfram Mathematica software (version 13.3 or higher) installed on a computer or accessed online 
via Wolfram Cloud

◼ Equity Analytics, second edition.
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◼ Additional reading materials to be provided by the instructor.

Target Audience

This lecture is suitable for students, financial analysts, researchers, and professionals who are inter-
ested in pairs trading strategies.

Prerequisites

◼ Students should have a basic understanding of financial markets, trading, and statistical concepts. 

◼ Some prior knowledge of pairs trading is recommended.

Assessment

◼ Students will be assessed based on their participation in the hands-on exercise and their 
engagement during the lecture. They may also be given a set of problems to solve as a take-home 
assignment. 

Lecture 9: Portfolio Theory and Factor Models 

Duration: 90  minutes

Description:

This lecture focuses on portfolio theory, factor models, and style analysis in equity analytics. Students 
will learn the fundamental concepts of portfolio theory, including diversification, risk-return trade-off, 
and portfolio optimization. The lecture will also cover modern portfolio theory, factor models, and 
style analysis and their relevance in today’s financial markets.

Objectives:

By the end of this lecture, students will be able to:

◼ Grasp the basic principles of portfolio theory.

◼ Apply concepts of diversification and risk-return trade-off in portfolio management.

◼ Understand and apply modern portfolio theory in equity analytics.

◼ Understand the role of factor models in portfolio construction.

◼ Apply style analysis to evaluate portfolio performance.

◼ Develop strategies for portfolio optimization
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Lecture Outline:

1. Introduction to Portfolio Theory (10 minutes)

◼ Definition and historical background.

◼ The importance of portfolio theory in investment management.

2. Diversification and Risk-Return Trade-off (15 minutes)

◼ Concept of diversification.

◼ Risk-return trade-off.

◼ Efficient frontier.

3. Modern Portfolio Theory (15 minutes)

◼ Introduction to modern portfolio theory.

◼ Capital asset pricing model (CAPM).

◼ Beta and systematic risk.

4. Factor Models in Portfolio Construction (15 minutes)

◼ Introduction to factor models.

◼ Common factors in equity markets.

◼ Factor-based portfolio construction.

5. Style Analysis (10 minutes)

◼ Introduction to style analysis.

◼ Evaluating portfolio performance using style analysis.

6. Portfolio Optimization (10 minutes)

◼ Portfolio construction.

◼ Asset allocation.

◼ Optimization techniques.

◼ Smart beta portfolios.

7. Q&A and Closing Remarks (5 minutes)

◼ Open the floor for any questions.

◼ Summarize the key takeaways from the lecture.

◼ Discuss real-world examples and case studies.

Materials and Resources:

◼ Equity Analytics, second edition.

◼ Wolfram Mathematica software (version 13.3, or higher).
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◼ Additional reading materials and case studies (to be provided by the instructor)

Target Audience

This lecture is suitable for students, financial analysts, researchers, and professionals who are inter-
ested in portfolio theory, portfolio construction, optimization and factor models.

Prerequisites

◼ Students should have a basic understanding of financial markets, trading, and statistical concepts. 

◼ Prior knowledge of investment management is recommended.

Assessment

Students will be assessed based on their participation during the lecture and their understanding of 
the concepts presented. They may also be given a set of problems to solve as a take-home assignment.

Lecture 10: Quantamental Strategies in Equity Analytics

Duration: 90  minutes

Description:

This lecture focuses on quantamental strategies in equity analytics, which combine quantitative 
analysis with fundamental analysis. Students will learn how to integrate quantitative techniques with 
fundamental ratios to construct and optimize portfolios. The lecture will also cover the practical 
application of quantamental strategies in the financial markets.

Objectives:

By the end of this lecture, students will be able to:

◼ Understand the principles of quantamental strategies.

◼ Apply quantitative techniques in conjunction with fundamental analysis.

◼ Use fundamental ratios for portfolio construction.

◼ Develop and optimize portfolios using quantamental strategies.

Lecture Outline:

1. Introduction to Quantamental Strategies (10 minutes)

◼ Definition and concept of quantamental investing.
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◼ The importance of quantamental strategies in investment management.

2. Quantitative Techniques in Equity Analytics (15 minutes)

◼ Overview of quantitative techniques

◼ Application of quantitative techniques in equity analytics.

3. Fundamental Analysis and Ratios (20 minutes)

◼ Introduction to fundamental analysis.

◼ Key fundamental ratios (e.g., P/E, P/B, ROE).

◼ Using fundamental ratios for stock selection.

4. Portfolio Construction using Quantamental Strategies (20 minutes)

◼ Integrating quantitative techniques with fundamental analysis.

◼ Portfolio construction using fundamental ratios.

◼ Portfolio optimization techniques.

5. Real-world Application of Quantamental Strategies (15 minutes)

◼ Case studies and examples of quantamental strategies.

◼ Challenges and considerations in implementing quantamental strategies.

6. Q&A and Closing Remarks (5 minutes)

◼ Open the floor for any questions.

◼ Summarize the key takeaways from the lecture.

◼ Discuss real-world examples and case studies.

◼ Provide resources for further learning.

Materials and Resources:

◼ Wolfram Mathematica software (version 13.3 or higher) installed on a computer or accessed online 
via Wolfram Cloud

◼ Equity Analytics, second edition.

◼ Additional reading materials to be provided by the instructor.

Target Audience

This lecture is suitable for students, financial analysts, researchers, and professionals who are inter-
ested in quantatmental strategies.

Prerequisites

◼ Students should have a basic understanding of financial markets, trading, and statistical concepts. 
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◼ Prior knowledge of investment management and fundamental analysis is recommended.

Assessment

◼ Students will be assessed based on their participation in the hands-on exercise and their 
engagement during the lecture. They may also be given a set of problems to solve as a take-home 
assignment. 

Lecture 11: Statistical Arbitrage - Momentum Strategies 

Duration: 90  minutes

Description:

This lecture focuses on statistical arbitrage momentum strategies using ranking algorithms as pre-
sented in Equity Analytics Part 2. Students will learn the fundamental concepts of momentum in 
finance and how to apply ranking algorithms to develop momentum-based statistical arbitrage 
trading strategies. The lecture will also cover practical applications, considerations in implementing 
these strategies in the financial markets, and reference papers from the book.

Objectives:

By the end of this lecture, students will be able to:

◼ Understand the principles of momentum in finance.

◼ Comprehend the role of ranking algorithms in momentum-based statistical arbitrage strategies.

◼ Develop trading strategies using ranking algorithms.

◼ Understand the practical considerations and challenges in implementing momentum-based 
statistical arbitrage strategies.

Lecture Outline:

1. Introduction to Momentum in Finance (15 minutes)

◼ Definition and concept of momentum.

◼ Historical background and evolution.

2. Ranking Algorithms in Equity Analytics (20 minutes)

◼ Introduction to ranking algorithms.

◼ Application of ranking algorithms in momentum-based statistical arbitrage.

3. Developing Momentum-Based Statistical Arbitrage Strategies (20 minutes)
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◼ Understanding price trends and momentum.

◼ Principal components portfolios.

◼ Using ranking algorithms to identify momentum.

◼ Portfolio construction and risk management.

4. Reference Papers and Studies (15 minutes)

◼ Overview of key reference papers in the book.

◼ Insights and findings from academic research on momentum strategies.

5. Q&A and Closing Remarks (5 minutes)

◼ Open the floor for any questions.

◼ Summarize the key takeaways from the lecture.

◼ Discuss real-world examples and case studies.

Materials and Resources:

◼ Equity Analytics, second edition.

◼ Wolfram Mathematica software (version 13.3, or higher).

◼ Additional reading materials and case studies (to be provided by the instructor)

Target Audience

This lecture is suitable for students, financial analysts, researchers, and professionals who are inter-
ested in momentum effects and statistical arbitrage and strategies.

Prerequisites

◼ Students should have a basic understanding of financial markets, trading, and statistical concepts. 

◼ Prior knowledge of investment management and trading strategies is recommended.

Assessment

Students will be assessed based on their participation during the lecture and their understanding of 
the concepts presented. They may also be given a set of problems to solve as a take-home assignment.
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Lecture 12: Statistical Arbitrage Strategies with Machine 
Learning 

Duration: 90  minutes

Description:

This lecture focuses on statistical arbitrage strategies using machine learning algorithms as presented 
in Equity Analytics Part 2. Students will learn the fundamental concepts of statistical arbitrage and 
how to apply machine learning algorithms to develop trading strategies. The lecture will cover the 
theory and practical implementation of machine learning techniques in statistical arbitrage, including 
data preprocessing, model selection, and performance evaluation.

Objectives:

By the end of this lecture, students will be able to:

◼ Understand the principles of statistical arbitrage and its application in finance.

◼ Comprehend the role of machine learning algorithms in developing statistical arbitrage strategies.

◼ Implement machine learning algorithms for trading signal generation and portfolio construction.

◼ Evaluate the performance of machine learning-based statistical arbitrage strategies.

Lecture Outline:

1. Introduction to Statistical Arbitrage (10 minutes)

◼ Definition and concept of statistical arbitrage.

◼ Historical background and key insights.

2. Machine Learning Algorithms for Statistical Arbitrage (20 minutes)

◼ Overview of machine learning algorithms used in statistical arbitrage.

◼ Classification models for portfolio construction.

◼ Regression models for trading signal generation.

3. Data Preprocessing and Feature Engineering (20 minutes)

◼ Data cleaning and normalization.

◼ Feature selection and engineering for trading signals.

◼ Handling missing data and outliers.

4. Model Selection and Performance Evaluation (25 minutes)

◼ Cross-validation and model evaluation metrics.
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◼ Overfitting and regularization techniques.

◼ Performance evaluation of trading strategies.

5. Q&A and Closing Remarks (5 minutes)

◼ Open the floor for any questions.

◼ Summarize the key takeaways from the lecture.

◼ Discuss real-world examples and case studies.

◼ Provide resources for further learning.

Materials and Resources:

◼ Wolfram Mathematica software (version 13.3 or higher) installed on a computer or accessed online 
via Wolfram Cloud

◼ Equity Analytics, second edition.

◼ Additional reading materials to be provided by the instructor.

Target Audience

This lecture is suitable for students, financial analysts, researchers, and professionals who are inter-
ested in applications of machine learning in statistical arbitrage.

Prerequisites

◼ Students should have a basic understanding of financial markets, trading, and statistical concepts. 

◼ Prior knowledge of machine learning algorithms and programming is recommended.

Assessment

◼ Students will be assessed based on their participation in the hands-on exercise and their 
engagement during the lecture. They may also be given a set of problems to solve as a take-home 
assignment. 

Lecture 13:   Equity Analytics: A Comprehensive Review

Duration: 90  minutes

Description:

This lecture provides a comprehensive review of the key concepts and techniques presented in the 
course “Equity Analytics”. It covers the Equities Entity Store, single-stock analytics, pairs trading, 
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portfolio analytics, and statistical arbitrage. The lecture is designed to ensure students have a solid 
understanding of these topics and their applications in the field of equity analytics.

Objectives:

By the end of this lecture, students will be able to:

◼ Understand the purpose and structure of the Equities Entity Store.

◼ Apply single-stock analytics techniques to analyze individual stocks.

◼ Understand and apply the principles of pairs trading.

◼ Use portfolio analytics techniques to construct and manage portfolios.

◼ Understand the principles of statistical arbitrage and apply them in trading strategies.

Lecture Outline:

1. Introduction (5 minutes)

2. The Equities Entity Store (15 minutes)

3. Single-Stock Analytics (15 minutes)

4. Pairs Trading (15 minutes)

5. Portfolio Analytics (15 minutes)

6. Statistical Arbitrage (15 minutes)

7. Conclusion and Q&A (10 minutes)

Materials and Resources:

◼ Equity Analytics, second edition.

◼ Wolfram Mathematica software (version 13.3, or higher).

◼ Lecture slides.

◼ Additional reading materials and case studies (to be provided by the instructor)

Target Audience

This lecture is designed for students studying for a final exam as part of the Equity Analytics course

Prerequisites

◼ Students should have attended lectures 1-12 of the course
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Assessment

Students will be assessed based on a quiz at the end of the lecture. The quiz will cover the key con-
cepts and techniques discussed in the lecture.

Assignments

Assignment 1: Equity Analysis

Objective: 

To apply the use of the Equity Entity Store in analyzing and comparing different equities.

Task:

1. Choose three publicly traded companies from different sectors. Use the Equity Entity Store to 
gather data on these companies, including their financials, key ratios, and stock price history.

2. Conduct a comparative analysis of these companies. This should include an analysis of their 
financial health, their performance over time, and their relative valuation. Use the data from the 
Equity Entity Store to support your analysis.

3. Based on your analysis, make a recommendation on which company’s stock would be the best 
investment. Your recommendation should be supported by the data and your analysis.

4. Write a report discussing your chosen companies, your analysis, your recommendation, and the 
reasons behind your recommendation. Be sure to explain how you used the Equity Entity Store in 
your analysis.

Remember to explain your reasoning clearly. Your report should demonstrate your understanding of 
the Equity Entity Store and its applications in equity analysis.

Assignment 2: Stock Price Prediction Model

Objective: 

To apply machine learning techniques in predicting stock price movements.
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Task:

1. Choose a publicly traded company and gather historical stock data for this company from the 
Equities Entity Store. 

2. Using the techniques discussed in class, build a machine learning model that predicts future stock 
price movements for this company. You may use Logistic Regression, Decision Trees, Random 
Forests, or any other appropriate method.

3. Test your model on recent data and evaluate its performance. Write a report discussing your model, 
your methodology, your results, and any potential improvements that could be made.

Assignment 3: Pairs Trading Strategy

Objective: 

To understand and apply the principles of pairs trading in a simulated environment.

Task:

1. Identify a pair of historically correlated securities. Provide a brief explanation of why you chose this 
pair.

2. Using the principles of pairs trading discussed in class, develop a pairs trading strategy for these 
securities. This should include your method for calculating the spread, generating trading signals, 
and managing risk.

3. Simulate your strategy over a historical period and evaluate its performance. Write a report 
discussing your strategy, your simulation results, and any lessons learned from the exercise.
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