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Course Description
In the second part of the Ph.D. course “Empirical Asset Pricing,” the focus is on the term structure
of interest rates. We will review basic concepts of fixed income markets and securities, including
bond pricing, duration, the yield curve, returns, and risk premia. Then we will study classic and
modern models of the term structure of interest rates, with a focus on the affine class of models,
and learn various techniques for estimating them, and examine the performance of different mod-
els across various dimensions. Finally, we will turn to two important macro-finance topics: First,
the relationships between interest rates, the macroeconomy, and monetary policy; and second,
joint models of stocks and bonds. After successful completion of this second part of the course,
you will have a robust understanding of important stylized facts in bond markets and the under-
lying empirical methods, and you will be in a good position to embark on your own research on
fixed income markets and macro-finance.

Problem Sets
There will be problem sets, roughly one every other week. Some of the questions will require
you to carry out empirical analysis or simulations using statistical software packages on your
computer. Please use Python, R or Matlab for these questions rather than software with “canned”
routines (e.g., Stata). It is okay to work in groups with your classmates, but you must turn in
individual solutions. Late assignments are unacceptable and will not be graded.
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Term Paper
You are required to write one short term paper. The length should not exceed ten pages, including
tables and figures. You can choose one of three options:

• One option is to write a referee report, a critical assessment of an unpublished and current
working paper. Imagine that you are a referee for this paper, which has just been submitted
for publication to a top-tier finance or economics journal. Your job is to convey to the editor
your scientific, impartial opinion of the strengths and weaknesses of the paper. Please read
Berk, Harvey, and Hirshleifer (2017) for additional guidance on how to write referee reports.

• You can also do a replication study. Your goal is to replicate the key results in an empirical
paper (published article or working paper), using the same data and methods as the authors.
You should not reproduce every single table and figure of the paper, but instead focus on the
most important exhibits that demonstrate the main results. If the replication is straightfor-
ward, for example because of a publicly available replication package, you should conduct
some robustness tests and see whether the results are sensitive to some of the choices in
the empirical design (sample period, regression specification, estimation method, etc.)

• You third option is to do your own empirical project. It should be closely related to an
existing empirical paper. Your goal is to extend the analysis of the paper in an interesting
way, for example, by using new data or new econometric methods.

You should find a paper that interests you, and then send me your choice. If you need addi-
tional suggestions for papers, let me know. Make sure to confirm your choice of paper with me
before writing your own paper/report.

The term paper is due on Wednesday, May 7.

Final Exam
There will be a final exam at the end of this half of the course. Exact date and time to be confirmed.

Grading Policy
Final exam 60%; problem sets 20%; class participation/term paper 20%. You will receive a single
letter grade based on your performance on both halves of the course.

Prerequisites
This course is intended for 2nd year Ph.D. students in finance and economics.

• Required: Discrete-Time Asset Pricing (PHDBA239A), Continuous-Time Asset Pricing
(PHD239B), Econometrics (ECON240A and ECON240B)

• Recommended: Aggregate Economics (ECON234A), Time Series Econometrics (ECON241B),
Applied Macroeconomics (ECON236B).
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Course Materials

Textbooks
• Required: Cochrane, John H., 2005, Asset Pricing, revised edition (Princeton University

Press, Princeton, NJ) (AP).
• Required: Campbell, John Y., Andrew W. Lo, and A. Craig MacKinlay, 1997, The Economet-
rics of Financial Markets (Princeton University Press, Princeton, NJ) (CLM).

• Recommended: Campbell, John Y., 2018, Financial Decisions andMarkets: A Course in Asset
Pricing (Princeton University Press, Princeton, NJ).

• Recommended: Hamilton, James D., 1994, Time Series Analysis (Princeton University
Press, Princeton, NJ).

Survey Articles
• Piazzesi, Monika, 2010, Affine term structure models, in Yacine Aı̈t-Sahalia, and Lars Pe-

ter Hansen, eds., Handbook of Financial Econometrics, volume 1, 691–766 (North Holland,
Elsevier).

• Duffee, Gregory R., 2013b, Forecasting interest rates, in Graham Elliott, and Allan Timmer-
man, eds., Handbook of Economic Forecasting, volume 2A, 385–426 (Elsevier).

• Duffee, Gregory R., 2013a, Bond pricing and the macroeconomy, in Milton Harris, George M.
Constantinides, and Rene M. Stulz, eds., Handbook of the Economics of Finance, volume 2B,
907–967 (Elsevier).

• Gürkaynak, Refet S., and Jonathan H. Wright, 2012, Macroeconomics and the term struc-
ture, Journal of Economic Literature 50, 331–367.

Further Reading
• Veronesi, Pietro, 2010, Fixed Income Securities (Wiley, Hoboken, NJ).
• Hull, John C., 2014, Options, Futures, and Other Derivatives, 9th edition (Pearson, New Jer-

sey).
• Tuckman, Bruce, and Angel Serrat, 2011, Fixed Income Securities: Tools for Today’s Markets,

third edition (Wiley, New York).
• James, Jessica, and Nick Webber, 2000, Interest Rate Modelling: Financial Engineering (Wiley,

New York).
• Andersen, Leif B. G., and Vladimir Piterbarg, 2010, Interest Rate Modeling (Atlantic Financial

Press, New York).
• Brigo, Damiano, and Fabio Mercurio, 2006, Interest Rate Models —Theory and Practice: With
Smile, Inflation and Credit, second edition (Springer, New York).

• Filipović, Damir, 2009, Term-Structure Models: A Graduate Course (Springer, New York).
• Duffie, Darrell, 2001, Dynamic Asset Pricing Theory, third edition (Princeton University

Press, Princeton, New Jersey).
• Singleton, Kenneth J., 2006, Empirical Dynamic Asset Pricing: Model Specification and Econo-
metric Assessment (Princeton University Press, Princeton, NJ).

3



Tentative Schedule and Reading List
This schedule is preliminary and is subject to change.

Topic 1: Fixed-income Securities and the Yield Curve
• Basics of bond pricing
• Types of fixed-income securities
• Duration and convexity
• Basic empirical facts
• Fitting the yield curve
• Principal component analysis

Required: CLM Ch. 10.

Recommended: Campbell (2018, ch. 8.1–8.2); Veronesi (2010, Ch. 1–5), Litterman and Scheinkman
(1991); Nelson and Siegel (1987); Svensson (1994).

Topic 2: Expectations Hypothesis and Risk Premia
• Bond risk premia
• Expectations hypothesis and Jensen’s inequality
• Testing the expectations hypothesis
• Economic fundamentals and risk premia
• Persistence and unit roots
• Subjective vs. statistical risk premia
• Bond risk premia and machine learning

Required: Campbell and Shiller (1991); Dai and Singleton (2003, Section 3); Cochrane and Pi-
azzesi (2005)

Recommended: Campbell and Shiller (1987); Campbell (1995); Stambaugh (1999); Piazzesi et al.
(2015); Nagel and Xu (2023); Bianchi et al. (2021)

Topic 3: Introduction to Dynamic Term Structure Models
• Tree-based models
• Brownian Motion and stochastic calculus
• SDEs, PDEs, and SDFs in continuous time
• Continuous-time short-rate models

Required: CLM Ch. 11 up to 11.1;

Recommended: Veronesi (2010, Ch. 9–11, 14–15), Ho and Lee (1986); Black, Derman, and Toy
(1990); Vasicek (1977); Cox, Ingersoll, and Ross (1985).
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Topic 4: Affine Term Structure Models
• SDF and bond prices
• Single-factor models
• Canonical affine Gaussian model
• Normalization, identification, invariant transforms
• Stochastic volatility models, Dai-Singleton classification
• Relevance of no-arbitrage restrictions

Required: CLM Ch. 11; Cochrane (2005, Ch. 19); Ang and Piazzesi (2003); Dai and Singleton
(2000); Duffee (2002); Joslin et al. (2011, JSZ).

Recommended: Campbell (2018, ch. 8.3); Adrian et al. (2013, ACM); Bauer et al. (2014); Bauer
and Rudebusch (2016); Dai and Singleton (2002, 2003); Hamilton and Wu (2012, HW); Kim and
Wright (2005); Kim and Orphanides (2012); Wu and Xia (2016).

Topic 5: Estimation of DTSMs
• Maximum Likelihood Estimation
• Regression-based methods
• Bayesian methods
• Measurement error
• Simulation methods
• Nonparametric methods

Required: Piazzesi (2010).

Recommended: Pearson and Sun (1994); Chen and Scott (2003); Santa-Clara (1995); Duffee and
Stanton (2008, 2012); Aı̈t-Sahalia (1996); Stanton (1997).

Topic 6: Real Interest Rates and Macroeconomic Fundamentals
• Fisher equation and Fisher effect
• Pricing of real vs. nominal bonds
• Inflation swaps and TIPS-Treasury Bond Puzzle
• Reduced-form macro-finance models of the yield curve
• Consumption-based/equilibrium models of the yield curve
• Evidence on unspanned macro risk, spanning puzzle
• Shifting trends and structural change

Required: Ang et al. (2008); Campbell et al. (2017); Campbell and Viceira (2001); Gürkaynak et al.
(2010); Bauer and Hamilton (2018); Duffee (2011); Piazzesi and Schneider (2007).

Recommended: Campbell (2018, ch. 8.4); Abrahams et al. (2016); Campbell et al. (2009); d’Amico
et al. (2018); Christensen et al. (2010); Fleckenstein et al. (2014); Kozicki and Tinsley (2001);
Mishkin (1992); Rose (1988). Bauer and Rudebusch (2020, 2017); Cieslak and Povala (2015); Hördahl
et al. (2006); Joslin et al. (2013, 2014); Ludvigson and Ng (2009); Rudebusch and Wu (2008); Rude-
busch and Swanson (2012); Wachter (2006).
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Topic 7: Term Structures of Equity and Interest Rates
• Changing comovement of stock and bond returns, the “Fed model”
• Joint modeling of stocks and bonds with affine term structure models
• Determinants of equity and bond risk premia
• Dividend strips/futures and equity yields

Required: Bekaert et al. (2009); Lettau and Wachter (2011); van Binsbergen et al. (2012).

Recommended: Campbell (2018, ch. 9.4), Adrian et al. (2015); Bekaert and Engstrom (2010); van
Binsbergen et al. (2013); Koijen et al. (2017); Lettau and Wachter (2007).
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