
lehigh financial engineering

lehigh financial engineering represents a cutting-edge academic discipline combining finance, mathematics,
computer science, and engineering principles to solve complex financial problems. At Lehigh University,
the financial engineering program is designed to equip students with the quantitative and computational
skills necessary to succeed in increasingly sophisticated financial markets. This article provides a
comprehensive overview of Lehigh financial engineering, covering the program’s curriculum, career
opportunities, faculty expertise, and research initiatives. Emphasizing practical applications and theoretical
foundations, Lehigh’s approach prepares graduates for roles in risk management, asset management, and
quantitative analysis. Additionally, the discussion includes insights into admission requirements, internship
opportunities, and collaborations with industry leaders. Readers will gain a thorough understanding of how
Lehigh’s financial engineering program stands out in the competitive landscape of quantitative finance
education.
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Overview of Lehigh Financial Engineering Program
Lehigh financial engineering is a multidisciplinary program that integrates principles from finance,
mathematics, statistics, and computer science to develop advanced quantitative tools for financial decision-
making. The program is housed within Lehigh University’s P.C. Rossin College of Engineering and
Applied Science, reflecting its strong engineering and computational focus. It aims to prepare students for
the rapidly evolving financial sector, where data-driven strategies and algorithmic models are essential.
The curriculum is designed to balance theoretical knowledge with practical skills, enabling graduates to
excel in financial modeling, derivative pricing, portfolio optimization, and risk management. Lehigh’s
program is distinct for its emphasis on both the engineering mindset and financial acumen, fostering
innovative problem-solving approaches in finance.



Curriculum and Course Structure
The curriculum of Lehigh financial engineering is thoughtfully crafted to cover a broad spectrum of
quantitative and financial topics. Students engage in rigorous coursework that includes advanced
mathematics, stochastic processes, computational finance, and financial economics. The program offers
foundational courses in probability theory, numerical methods, and programming languages such as
Python, R, and C++. Furthermore, students explore specialized subjects like fixed income securities, credit
risk modeling, and machine learning applications in finance.

Core Courses
Core courses provide essential knowledge and skills that underpin financial engineering practice. These
typically include:

Financial Mathematics and Stochastic Calculus

Derivatives and Risk Management

Computational Methods in Finance

Quantitative Portfolio Management

Statistical Inference and Data Analysis

Elective Options and Specializations
Lehigh financial engineering students can select electives tailored to specific interests such as algorithmic
trading, financial technology (FinTech), or energy finance. These electives allow students to deepen
expertise and adapt to niche areas within the financial industry.

Career Prospects and Industry Connections
Graduates of the Lehigh financial engineering program are highly sought after by leading financial
institutions, hedge funds, insurance companies, and consulting firms. The program’s strong industry ties
and emphasis on real-world applications prepare students for careers as quantitative analysts, risk managers,
financial engineers, and data scientists. Lehigh’s alumni network and career services actively support job
placement and professional development.



Job Roles and Responsibilities
Typical roles for graduates include:

Developing pricing models for complex derivatives

Designing risk management frameworks for financial portfolios

Implementing algorithmic trading strategies

Conducting statistical analysis and machine learning for market prediction

Consulting on financial product innovation and regulation compliance

Industry Partnerships
Lehigh financial engineering benefits from collaborations with financial firms and technology companies
that provide internship opportunities, guest lectures, and joint research projects. These partnerships
enhance the practical learning experience and facilitate seamless transitions into the workforce.

Faculty and Research Excellence
The faculty involved in Lehigh financial engineering are recognized experts in quantitative finance,
applied mathematics, and computational methods. Their research addresses critical challenges such as
market microstructure, systemic risk, and financial innovation. Faculty members actively publish in
leading journals and participate in conferences, contributing to the advancement of knowledge in financial
engineering.

Research Areas
Research within the program spans multiple domains:

Derivative pricing models and numerical algorithms

Risk measurement and management techniques

High-frequency trading and market dynamics

Machine learning and artificial intelligence in finance



Energy and environmental finance models

Student Research Opportunities
Students have the chance to collaborate with faculty on cutting-edge research projects, gaining experience
in applying theoretical models to practical financial problems. This engagement fosters critical thinking and
innovation.

Admission Requirements and Application Process
Admission to the Lehigh financial engineering program is competitive, targeting candidates with strong
quantitative backgrounds and a passion for finance. Prospective students must demonstrate proficiency in
calculus, linear algebra, probability, and programming. Typical applicants hold degrees in mathematics,
engineering, computer science, economics, or related fields.

Application Components
The application process generally requires:

Official transcripts showcasing academic performance

Letters of recommendation from academic or professional references

Statement of purpose outlining career goals and motivation

GRE scores, where applicable

Resume highlighting relevant experience and skills

Prerequisites and Preparation
Applicants are encouraged to have completed coursework in calculus, probability and statistics, linear
algebra, and programming languages. Preparation in financial theory is beneficial but not mandatory, as
foundational courses are offered within the program.



Internship and Experiential Learning Opportunities
Lehigh financial engineering emphasizes hands-on experience through internships, cooperative education,
and project-based learning. These opportunities allow students to apply their technical knowledge to real-
world financial challenges and build professional networks.

Internship Programs
Students frequently secure internships at banks, asset management firms, and FinTech companies. These
internships provide exposure to market operations, quantitative modeling, and risk assessment,
complementing academic studies.

Capstone Projects and Competitions
The program includes capstone projects where students work in teams to solve complex financial problems
using quantitative methods. Participation in finance competitions and hackathons further hones analytical
and collaborative skills.

Frequently Asked Questions

What is the focus of the Financial Engineering program at Lehigh
University?
Lehigh University's Financial Engineering program focuses on applying mathematical methods,
computational techniques, and financial theory to solve complex problems in finance and risk management.

What degrees are offered in Financial Engineering at Lehigh
University?
Lehigh offers a Master of Science (MS) in Financial Engineering designed to prepare students for
quantitative roles in finance, risk management, and related fields.

What are the prerequisites for applying to Lehigh's Financial
Engineering program?
Applicants typically need a strong background in mathematics, statistics, computer programming, and some
knowledge of finance or economics for the Financial Engineering program at Lehigh.



How does Lehigh Financial Engineering integrate technology into its
curriculum?
Lehigh's Financial Engineering program incorporates programming languages like Python, R, and C++,
along with data analysis tools and machine learning techniques to equip students with practical skills.

What career opportunities are available for graduates of Lehigh’s
Financial Engineering program?
Graduates can pursue careers as quantitative analysts, risk managers, financial modelers, data scientists, or
algorithmic traders in banks, hedge funds, insurance companies, and fintech firms.

Does Lehigh University Financial Engineering program offer internships
or industry partnerships?
Yes, Lehigh's Financial Engineering program has strong industry connections and offers internship
opportunities to help students gain practical experience and network with professionals.

What research areas are emphasized in Lehigh’s Financial Engineering
program?
Research areas include quantitative finance, risk management, asset pricing, computational finance, and
financial data analytics among others.

How does Lehigh University support diversity and inclusion in its
Financial Engineering program?
Lehigh promotes diversity and inclusion through scholarships, outreach programs, and a supportive
community environment to encourage participation from underrepresented groups in Financial
Engineering.

Additional Resources
1. Financial Engineering: Concepts and Techniques
This book provides a comprehensive introduction to the core concepts and quantitative techniques used in
financial engineering. It covers derivative pricing, risk management, and portfolio optimization with real-
world applications. Students and professionals alike will find this resource valuable for understanding the
mathematical foundations of financial products.

2. Stochastic Calculus for Finance and Engineering



Focused on the mathematical tools essential for financial engineering, this text delves into stochastic
processes, Ito calculus, and martingale theory. It bridges the gap between theory and practice, offering
numerous examples relevant to financial modeling and risk assessment. The book is ideal for those seeking
a rigorous treatment of stochastic methods in finance.

3. Quantitative Finance: An Introduction to Financial Engineering
This introductory book outlines the principles of quantitative finance with an emphasis on financial
engineering applications. It discusses pricing models, statistical methods, and computational algorithms used
in the finance industry. The clear explanations and hands-on approach make it suitable for students new to
the field.

4. Risk Management and Financial Engineering
This text explores the strategies and mathematical frameworks used to manage financial risk. Topics
include credit risk, market risk, and operational risk, alongside advanced engineering techniques to
mitigate these risks. The book integrates theory with case studies, providing practical insights into risk
control.

5. Numerical Methods in Financial Engineering
Offering a detailed examination of computational techniques, this book covers numerical solutions to partial
differential equations, Monte Carlo simulations, and optimization methods. It is designed for readers who
want to implement financial models using programming and numerical analysis. Practical examples
demonstrate how to tackle complex problems in financial engineering.

6. Derivatives Markets and Financial Engineering
This book presents a thorough overview of derivatives markets, including options, futures, and swaps. It
explains the financial engineering methods used to price and hedge derivative instruments. The text
balances theory with practical market insights, making it a useful guide for students and practitioners.

7. Financial Engineering and Algorithmic Trading
Exploring the intersection of financial engineering and algorithmic trading, this book covers quantitative
strategies, high-frequency trading, and automated decision-making systems. It provides tools and models for
designing and implementing trading algorithms in modern financial markets. Readers gain an
understanding of both the theory and technological aspects involved.

8. Advanced Financial Engineering: Techniques and Applications
Targeted at experienced readers, this book delves into sophisticated modeling techniques such as stochastic
volatility, jump processes, and credit derivatives. It highlights advanced applications in portfolio
management and structured product design. The rigorous approach equips readers with skills to tackle
complex financial challenges.

9. Financial Engineering with MATLAB
Combining financial theory with practical programming, this book demonstrates how to use MATLAB for
modeling, simulation, and analysis in financial engineering. It includes numerous examples and exercises



that cover option pricing, risk management, and portfolio optimization. The hands-on format is ideal for
students and professionals looking to enhance their computational skills.
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