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BOND MARKET MATHEMATICS AND QUANTITATIVE ANALYSIS

“Mastering Mathematical Models, Valuation Techniques & Analytical Tools for Fixed Income Markets”

Venue (InHouse) Fees

At Your Organization Premises Ask For The Quotation

Available delivery methods: In-House Training

Introduction

Understanding the mathematical and analytical backbone of the bond market is critical for professionals seeking to excel in fixed
income investing, trading, and risk management. This course offers a comprehensive and hands-on approach to bond market
mathematics, equipping participants with the quantitative tools needed to model pricing, evaluate risks, and interpret fixed income
securities in a variety of market scenarios.

By blending theoretical instruction with practical modeling exercises, this course helps attendees apply advanced techniques in bond
valuation, yield curve construction, duration analysis, and scenario testing, making it an essential program for finance professionals

involved in fixed income analytics.

Objectives

By the end of this course, participants will be able to:
e Understand core mathematical concepts behind bond pricing and interest rate modeling
e Construct and interpret yield curves using different methodologies
o Calculate and apply measures like duration, convexity, and key rate durations
e Use Excel and financial calculators for bond analytics and scenario testing

¢ Integrate quantitative techniques into fixed income portfolio analysis
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Why Attend

e Develop in-depth knowledge of bond mathematics beyond the basics
e Learn to build pricing and risk models using Excel and analytical tools
e Enhance your ability to make data-driven fixed income investment decisions
e Understand how changes in market inputs impact valuation and risk metrics

o Gain practical experience through modeling workshops and exercises

Target Audience

This program is designed for:
e Fixed income analysts and portfolio managers
e Financial modelers and quantitative researchers
e Investment bankers and bond traders
e Treasury professionals and corporate finance teams

e Anyone seeking strong foundational and advanced knowledge in bond math

Individual Benefits

Key competencies that will be developed include:
e Precision in calculating and interpreting bond pricing components
e Confidence in building yield curves and stress-testing assumptions
e Improved modeling and Excel proficiency in financial analytics
e Quantitative understanding of how bond risks behave under various scenarios

e Enhanced technical knowledge to support fixed income decision-making

Organizational Benefits

Upon completing the training course, participants will demonstrate:
e Improved analytical depth in fixed income decision processes
o Greater risk sensitivity and modeling accuracy in bond portfolios
e Enhanced forecasting and valuation strategies for debt instruments

e Stronger compliance with quantitative risk management frameworks

Better communication of technical analysis to stakeholders and clients

Instructional Methodology

The course follows a blended learning approach combining theory with practice:
o Strategy Briefings - Deep dive into bond math principles, valuation theory, and interest rate modeling
o Case Studies - Applications of quantitative tools in fixed income portfolio management
e Workshops - Excel-based hands-on modeling of pricing, duration, and yield curves
e Peer Exchange - Group discussions on analytical challenges and insights

e Tools - Excel templates, duration calculators, risk dashboards, and market data sets
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Course Outline

DETAILED 5-DAY COURSE OUTLINE (Customizable)
Training Hours: 7:30 AM - 3:30 PM Daily Format: 3-4 Learning Modules | Coffee breaks: 09:30 & 11:15 | Lunch Buffet: 01:00 -
02:00

Day 1: Introduction to Bond Mathematics

Module 1: Bond Pricing Fundamentals (07:30 - 09:30)
Present value and time value of money

Cash flow discounting and pricing conventions

Clean vs. dirty price and accrued interest

Module 2: Yield Measures and Applications (09:45 - 11:15)
Current yield, yield-to-maturity, and yield-to-call

Yield curve basics and interpretation

Relationship between price and yield

Module 3: Bond Types and Risk Features (11:30 - 01:00)
Zero-coupon, floating rate, callable, and inflation-linked bonds
Embedded options and callable bond valuation

Credit spread and market risk indicators

Day 2: Advanced Yield Curve Construction

Module 1: Yield Curve Estimation Techniques (07:30 - 09:30)
Bootstrapping zero-coupon curves

Polynomial and spline interpolation

Spot, forward, and par yield curves

Module 2: Duration and Convexity Metrics (09:45 - 11:15)
Macaulay duration and modified duration

Effective duration and convexity

Application of duration in risk management

Module 3: Key Rate Durations and Scenario Analysis (11:30 - 01:00)
Measuring sensitivity at specific maturities

Building scenario-based interest rate shifts

Interest rate exposure management

Day 3: Fixed Income Risk Modeling

Module 1: Interest Rate Models (07:30 - 09:30)
Introduction to short-rate models: Vasicek, CIR
Overview of forward rate models

Monte Carlo simulations for rate paths

Module 2: Bond Portfolio Analytics (09:45 - 11:15)
Portfolio duration and convexity calculation

Risk decomposition and tracking error

Stress testing portfolio performance

Module 3: Excel Modeling Workshop | (11:30 - 01:00)
Pricing bonds using cash flow models

Calculating durations and yield shifts in Excel
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Sensitivity testing and data visualization

Day 4: Credit Risk and Fixed Income Derivatives

Module 1: Credit Spread and Default Risk (07:30 - 09:30)
Introduction to credit risk modeling

Credit spreads, Z-spreads, and spread duration
Probability of default and loss given default

Module 2: Valuation of Structured Bonds (09:45 - 11:15)
Mortgage-backed and asset-backed securities

Callable and putable bond valuation

Prepayment risk and OAS modeling

Module 3: Introduction to Interest Rate Derivatives (11:30 - 01:00)
Interest rate swaps and forward rate agreements

Bond futures and duration hedging

Using derivatives in fixed income strategies

Day 5: Integrating Analytics into Practice

Module 1: Excel Modeling Workshop 1l (07:30 - 09:30)
Advanced scenario testing with rate curves

Portfolio value-at-risk using duration-based methods

Modeling callable bonds and amortizing instruments

Module 2: Group Exercise and Final Case Study (09:45 - 11:15)
Constructing and managing a bond portfolio

Presenting risk-return analytics to stakeholders

Applying course learnings in simulated market conditions
Module 3: Summary, Review & Course Wrap-Up (11:30 - 01:00)
Key takeaways from the course

Review of quantitative concepts and tools

Final Q&A and participant feedback

Certification

MAWRA EVENTS

Trusted in Delivering Excellence

Participants will receive a Certificate of Completion in Bond Market Mathematics and Quantitative Analysis, validating their proficiency

in pricing, modeling, and managing risk in fixed income markets using advanced quantitative methods.

Why Choose MAWA Events

« Global Expertise: More than 17 years of experience in professional training and consulting.

¢ Industry-Leading Faculty: Courses delivered by seasoned professionals with hands-on experience.

o Practical Insights: Learn to turn theory into actionable strategies for real-world business impact.

o Client-Focused Solutions: Customized programs designed to achieve your organisation’s unique goals.

In-House / Customized Training

Interested in running this course for your team?

Please contact us:

TEL: EMAIL:

+601116373203 info@mawaevents.net

© Material published by MAWA Events shown here is copyrighted. All rights reserved. Any unauthorized copying, distribution, use, dissemination, downloading, storing (in any medium),
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+601116373203 www.mawaevents.net

info@mawaevents.net



