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Course Description

Required Material

Course Pack containing articles and cases

Prerequisites


Finance Theory I (15.401), Finance Theory II (15.402) and Options and Future Markets (15.437) are prerequisites for this class.  

Assignments


Students will have four assignments to hand in during the semester.  There are two case studies (one on Value-at-Risk and one on Smith Breeden’s Equity Plus Fund).  During the last class, students will be expected to give presentations on derivative disasters in the past ten to fifteen years.  The case studies and presentations should be done as teams of four to five students.  All students are expected to participate in the preparation.  The fourth assignment involves a Monte Carlo simulation of foreign exchange rates using a GARCH model.  Students will be expected to do this assignment individually.  Each assignment represents 15% of the grade for the class.

Since many of the topics will be covered in just one or two classes, attendance is imperative.  Therefore, attendance will be taken in each class, and class participation will count as 40% of the grade.

Course Overview


Analytics of Financial Engineering is the capstone class in the Financial Engineering concentration of the Sloan MBA.  Many of the topics in this class have been touched upon in previous classes and will be expanded upon here.  Other topics will be new to most students, but build upon concepts presented in the required classes.

In the first two classes, the effects of market structure and private information will be examined.  Questions like How would someone with private information trade? and How would someone who needs to sell a large block of an asset trade? are examined.  The market mechanisms may affect these trading strategies, so they are also examined.  Short-selling constraints are discussed in equity and fixed income markets.  This section culminates with a discussion of the squeeze of the two-year treasury issue by Salomon Brothers.

In the next few classes, we turn our attention to continuous-time finance.  This includes a discussion of the lognormal distribution, Brownian motion and a proof of the Black-Scholes option pricing formula using Ito’s Lemma.  Some further examples of continuous time finance will also be given.  The purpose of this section is to give students a familiarity with continuous-time finance – not to prepare them for careers modeling financial instruments using Brownian motion.  There is a PhD level class in continuous-time asset pricing for students who wish to go further.

Monte Carlo simulations are often used to adapt these continuous time models to discrete data.  We will discuss Monte Carlo simulations and have an exercise applying GARCH models to foreign exchange rates.  GARCH models allow volatility to change through time.

The next two classes are reserved for a discussion on factor models.  Most students are familiar with linear regression, but may not know how to test to see if the assumptions of Ordinary Least Squares are violated or how to adjust the test statistics if they are.  These issues will be addressed in the first class.  In the second class, we hope to have a guest speaker to talk about how factor models are used to evaluate mutual fund performance.

Value-at-Risk is discussed in the next class.  Half of the class will be reserved for a discussion on the case study.  We will have a guest lecturer in the next class who will discuss interest rate processes and models for measuring default in corporate bonds.

The mortgage backed securities and asset backed securities markets will be discussed in the next two classes.  Topics will include a description of MBS pass-through securities, Collateralized Mortgage obligations (CMOs) and how these securities are analyzed.  In particular, there will be a discussion of Option-Adjusted Spread models (OAS).  We hope to bring in a guest speaker for part of one session.  There is also a case study on how Smith Breeden used mortgage backed securities and equity futures in their Equity Plus Fund.

Students will give presentations on derivative disasters in the last session.  Because we hope to have some guest speakers, this schedule is subject to change.

	February 5
	Issues in Market Microstructure

Description of market mechanisms (e.g., NASDAQ vs NYSE)

How the structure of the market affects trading

How information is revealed through prices

The Repo market – how it works, how the Fed uses it

	February 12
	More on market mechanisms

The Salomon squeeze of the two-year Treasury Bond

Introduction to Options Pricing:

The Lognormal Distribution

Brief discussion of Brownian Motion & discrete approximations

	February 19
	No Class -- Monday Classes are held (President’s Day)

	February 26
	Continuous Time Option Pricing (Continued)

More detailed discussion on geometric Brownian motion

Ito’s Lemma 

	March 5
	Continuous Time Option Pricing (Continued)

Proof of Black-Scholes using Ito’s Lemma

	March 12
	Discussion of other uses of Brownian motion in asset pricing

Monte Carlo simulations to evaluate options

Modeling Volatility – ARCH and GARCH models

	March 19
	Factor models – using regressions (and other statistical models) in finance. 

	March 26
	No Classes (Spring Break)

	April 2
	Applying factor models to evaluate Mutual Fund Performance

(Possible Guest Speaker)

	April 9
	Value-At-Risk – Case

	April 16
	No Classes (Patriot’s Day)

	April 23
	Interest Rate Models and Default Models 

(Guest Speaker, Howard Covert)

	April 30
	Analyzing Mortgage-Backed Securities

Prepayment models and Option adjusted spreads

	May 6
	Collateralized Mortgage Obligations

(Possible Guest Speaker for first half)

Smith Breeden Case

	May 13
	Student Presentations:  Derivative Disasters


