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Introduction

I don’t know how much you know about True Detective! In this
series, Matthew McConaughey plays the role of a true detective
who solves a very complicated serial murder case in a challenging
and unconventional way. Rustin Cohle (the detective) is an
inspiring character for being a quant analyst because, unlike
traditional methods (econometrics, indicators, straightforward
analysis, and others) and traditional detectives (economists,
financial experts) who demystify problems in conventional ways, he
thinks outside the box. He considers himself a physicist and a
psychologist when approaching the case, using innovative
methods to extract information and uncover connections
that may lead him to the dynamics of the events. What I
especially admire is the way he tries to find clues and understand
their complex connections on both large (macro) and small
(micro) scales.



Introduction

▶ Role of a Quantitative Analyst (Quant) in financial markets.

▶ Use of physics, mathematical modeling, statistical, and
computational methods to analyze financial data.

▶ Quants analyze market behavior, make investment decisions,
and manage risk.

▶ Growing importance of quants due to market complexity,
high-frequency trading, and risk management.



Thinking Like a Physicist: The Path to Being a True
Quant

1. Define the Problem: Identify the problem along with its
variables and parameters that need to be determined.

2. Extract Fundamental Principles: Understand the
fundamental principles underlying the problem to grasp the
dynamics and nature of the environment.

3. Visualize the Problem: Use the identified variables and
principles to visualize the problem and gain initial insights.

4. Simplify or Break Down: Simplify or break the problem into
manageable parts using the extracted fundamental principles.



Designing a Setup or Managing Risk

▶ Create specific metrics to evaluate and refine your setup.
▶ Make changes step by step based on feedback from:

▶ Backtesting
▶ Live testing

▶ Conduct backtesting and live testing simultaneously for
continuous improvement.

Two Key Signs of a Valuable Setup:

1. Your setup extracts information hidden from the majority of
active traders.

2. Your setup allows you to extract valuable information faster
than most active traders.



Some Key People to Follow
▶ To develop a strong vision, many successful quants have

learned from academic research. This is why quants are often
graduates of physics and mathematics.

▶ One effective way to learn is to follow key figures and their
works.

1. J. Doyne Farmer
▶ Book: Making Sense of Chaos.
▶ Papers: Numerous papers, including those on Agent-Based

Models and using ecology for finance.
▶ Video Lecture: Brooklyn Quant Experience Lecture Series.

2. Didier Sornette
▶ Books:

▶ Why Stock Markets Crash.
▶ Critical Phenomena in Natural Sciences: Chaos, Fractals,

Self-Organization, and Disorder.
▶ Papers: Valuable research on:

▶ Predicting financial crashes.
▶ Applications of statistical mechanics to demystify markets.
▶ Applications of machine learning in finance.

Key Takeaway: You can learn many new and inspiring concepts
from these two scientists.



Educational Background and Key Skills

▶ Strong foundation in physics mathematics, statistics, and
computer science.

▶ Key skills include:
▶ Mathematics: Calculus, Linear Algebra, Probability,

Stochastic Processes.
▶ Programming: Python, R, C++, SQL and Also generative AI.
▶ Financial Knowledge: Derivatives, Asset Pricing Models,

Risk Management (mostly from mathematical prospective).



Financial Knowledge

▶ Understanding of Derivatives, Asset Pricing Models, and Risk
Management.

▶ Familiarity with market microstructure and trading systems.

▶ Ability to price and manage complex financial instruments.



Quantitative Analysis Methodologies

▶ Statistical Arbitrage: Identifying mispricing opportunities
using statistical relationships.

▶ Time-Series Analysis: Techniques like ARIMA, GARCH, and
LSTM for forecasting.

▶ Machine Learning: Supervised learning, unsupervised
learning, and reinforcement learning for pattern recognition
and trading strategies.

▶ Optimization and Portfolio Management: Methods like
Markowitz Portfolio Theory and Factor Models.

▶ Risk Management: Models such as Value-at-Risk (VaR),
Stress Testing, and Monte Carlo Simulations.



Tools and Software

▶ Matlab: Numerical computing and model building.

▶ QuantLib: Library for quantitative finance and derivative
pricing.

▶ Bloomberg Terminal: Real-time financial data and analytics.

▶ RStudio: Environment for statistical analysis and modeling.



Resources for Learning Quantitative Finance

▶ Textbooks:
▶ ”Quantitative Finance For Dummies” by Steve Bell
▶ ”Paul Wilmott Introduces Quantitative Finance” by Paul

Wilmott
▶ ”Stochastic Calculus for Finance” by Steven Shreve

▶ Online Courses:
▶ Coursera: Financial Engineering and Risk Management by

Columbia University
▶ MIT OpenCourseWare: Mathematics for Finance



Conclusion

▶ Quantitative analysts apply physics, mathematical, statistical,
and computational methods to finance.

▶ Essential skills: Mathematics, Programming, and Financial
Knowledge.

▶ The field is continuously evolving with new methodologies and
tools.

▶ Continuous learning and staying updated are key to success in
quantitative finance.
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