Econ 234: Monetary Economics (Winter 2026)

Adrien Auclert Sebastian di Tella

Lectures: Mondays and Wednesdays, 9:00am-10:50am in GSB-E247 [NB: finance seminar W 11am]

Course objective: This course is part of the second year PhD Macro sequence at Stanford. We
will cover both standard topics and recent advances in the field. We emphasize solution methods
for models in both continuous and discrete time. The goal is to make you aware of the core body

of research in monetary economics, and to inspire and prepare you to write your own research
papers.

Textbooks: Although we will not follow any textbook, the following will be useful for background

reading:

¢ Gali, J. (2008). Monetary Policy, Inflation, and the Business Cycle: An Introduction to the New

Keynesian Framework. Princeton University Press.

* Woofdord, M. (2003). Interest and Prices: Foundations of a Theory of Monetary Policy. Princeton
University Press.

Grading: Grading will be based on four problem sets designed to develop a mixture of theoretical

and quantitative skills.

Prerequisites: First year core PhD macroeconomics sequence. The class will be technical and will
build on knowledge and tools developed in the first year. Please contact us if you want to take the
class without having completed the core sequence.

Students with Documented Disabilities: Students who may need an academic accommodation
based on the impact of a disability must initiate the request with the Office of Accessible Educa-
tion (OAE). Professional staff will evaluate the request with required documentation, recommend
reasonable accommodations, and prepare an Accommodation Letter for faculty dated in the cur-
rent quarter in which the request is made. Students should contact the OAE as soon as possible
since timely notice is needed to coordinate accommodations. The OAE is located at 563 Salvatierra
Walk (phone: 723-1066, URL).


https://oae.stanford.edu/

Class plan. The plan for each class is outlined below. There will potentially be deviations from

the plan, so this is just a general guideline.

Lecture # Date Who? Topic
Part I
1 Monday 5-Jan  SDT Dynamic programming in continuous time
2 Wednesday 7-Jan  SDT  Liquidity traps
3 Monday 12-Jan SDT Risk premia and business cycles
4 Wednesday 14-Jan SDT Incomplete markets models in continuous time
Monday  19-Jan MLK Day - no class
5 Wednesday 21-Jan SDT  Aggregate Euler equations
6 Monday 26-Jan  SDT  Asset pricing with incomplete markets
Part II
7 Wednesday 28-Jan AA  The standard incomplete markets model
8 Monday  2-Feb AA  The canonical HANK model
9 Wednesday  4-Feb AA  Fiscal policy in the canonical model
10 Monday  9-Feb AA  Solving in the sequence space
11 Wednesday 11-Feb ~AA  Monetary policy in the canonical model
Monday  16-Feb President’s day — no class
12 Wednesday 18-Feb ~AA  Advanced topics in monetary policy
13 Monday 23-Feb ~AA  Heterogeneous firms
14 Wednesday 25-Feb ~AA  The open economy
15 Monday 2-Mar AA  Higher-order and global solutions
16 Wednesday 4-Mar AA  Endogenous portfolios and risk premia
17 Monday 9-Mar AA  Optimal policy: Ramsey steady-state
18 Wednesday 11-Mar AA  Optimal policy over the business cycle




Part1

1. Dynamic programming in continuous time
*Lecture notes on classical approach to HJB equations

Pham, H. (2009). Continuous-time Stochastic Control and Optimization with Financial Applications,
Stochastic Modelling and Applied Probability, vol. 61. Berlin, Heidelberg: Springer

2. Liquidity traps

*Di Tella, S. (2020). Risk Premia and the Real Effects of Money. American Economic Review 110(7):1995—
2040

Werning, I. (2012). Managing a Liquidity Trap: Monetary and Fiscal Policy. Manuscript

3. Risk premia and business cycles

*Brunnermeier, M.K. and Sannikov, Y. (2014). A Macroeconomic Model with a Financial Sector.
American Economic Review 104(2):379-421

Di Tella, S. and Hall, R. (2022). Risk Premium Shocks Can Create Inefficient Recessions. The Review
of Economic Studies 89(3):1335-1369

4. Incomplete markets models in continuous time

*Lecture notes on viscosity solutions to HJB equations

*Achdou, Y., Han, J., Lasry, ].M., Lions, P.L. and Moll, B. (2022). Income and Wealth Distribution
in Macroeconomics: A Continuous-Time Approach. The Review of Economic Studies 89(1):45-86

Pham, H. (2009). Continuous-time Stochastic Control and Optimization with Financial Applications,
Stochastic Modelling and Applied Probability, vol. 61. Berlin, Heidelberg: Springer

5. Aggregate Euler equations

*Di Tella, S., Hébert, B.M., Kurlat, P. and Wang, Q. (2023). The Zero-Beta Interest Rate

6. Asset pricing with incomplete markets

*Di Tella, S., Hébert, BM. and Kurlat, P. (2024). Aggregation, Liquidity, and Asset Prices with
Incomplete Markets


http://dx.doi.org/10.1007/978-3-540-89500-8
http://dx.doi.org/10.1257/aer.20180203
https://www.nber.org/system/files/working_papers/w17344/w17344.pdf
http://dx.doi.org/10.1257/aer.104.2.379
http://dx.doi.org/10.1093/restud/rdab049
http://dx.doi.org/10.1093/restud/rdab002
http://dx.doi.org/10.1093/restud/rdab002
http://dx.doi.org/10.1007/978-3-540-89500-8
http://dx.doi.org/10.3386/w31596
http://dx.doi.org/10.3386/w32268
http://dx.doi.org/10.3386/w32268

Part 11

Useful literature overviews

*Auclert, A., Rognlie, M. and Straub, L. (2025c). Fiscal and Monetary Policy with Heterogeneous
Agents. Annual Review of Economics 17(Volume 17, 2025):539-562

*Winberry, T., Auclert, A., Rognlie, M. and Straub, L. (2025). New Keynesian Economics with
Household and Firm Heterogeneity

Heathcote, J., Storesletten, K. and Violante, G.L. (2009). Quantitative Macroeconomics with Het-
erogeneous Households. Annual Review of Economics 1(1):319-354

Krueger, D., Mitman, K. and Perri, E. (2016). Chapter 11 - Macroeconomics and Household Het-
erogeneity. In: J.B. Taylor and H. Uhlig (eds.) Handbook of Macroeconomics, vol. 2, pp. 843-921.
Elsevier

Kaplan, G. and Violante, G.L. (2018). Microeconomic Heterogeneity and Macroeconomic Shocks.
Journal of Economic Perspectives 32(3):167-194

Bilbiie, F.O. (2025a). Heterogeneous Agent Macroeconomics: A Tractable New Keynesian Frame-
work. Book Project, MIT Press

Methods

*Auclert, A., Bard6czy, B., Rognlie, M. and Straub, L. (2021a). Using the Sequence-Space Jacobian
to Solve and Estimate Heterogeneous-Agent Models. Econometrica 89(5):2375-2408

Auclert, A., Rognlie, M. and Straub, L. (2025b). Determinacy and Large-Scale Solutions in the
Sequence Space. Manuscript

Reiter, M. (2009). Solving Heterogeneous-Agent Models by Projection and Perturbation. Journal of
Economic Dynamics and Control 33(3):649-665

Boppart, T., Krusell, P. and Mitman, K. (2018). Exploiting MIT Shocks in Heterogeneous-Agent
Economies: The Impulse Response as a Numerical Derivative. Journal of Economic Dynamics and
Control 89:68-92

Ahn, S., Kaplan, G., Moll, B., Winberry, T. and Wolf, C. (2018). When Inequality Matters for Macro
and Macro Matters for Inequality. NBER Macroeconomics Annual 32(1):1-75

Moll, B. (2025). The Trouble with Rational Expectations in Heterogeneous Agent Models: A Chal-
lenge for Macroeconomics. arXiv preprint arXiv:2508.20571


http://dx.doi.org/10.1146/annurev-economics-091624-044646
http://dx.doi.org/10.1146/annurev-economics-091624-044646
http://dx.doi.org/10.3386/w34611
http://dx.doi.org/10.3386/w34611
http://dx.doi.org/10.1146/annurev.economics.050708.142922
http://dx.doi.org/10.1146/annurev.economics.050708.142922
http://dx.doi.org/10.1016/bs.hesmac.2016.04.003
http://dx.doi.org/10.1016/bs.hesmac.2016.04.003
http://dx.doi.org/10.1257/jep.32.3.167
https://sites.google.com/site/florinbilbiie/thank-book
https://sites.google.com/site/florinbilbiie/thank-book
http://dx.doi.org/10.3982/ECTA17434
http://dx.doi.org/10.3982/ECTA17434
http://web.stanford.edu/~aauclert/sequence_space_determinacy.pdf
http://web.stanford.edu/~aauclert/sequence_space_determinacy.pdf
http://dx.doi.org/10.1016/j.jedc.2008.08.010
http://dx.doi.org/10.1016/j.jedc.2018.01.002
http://dx.doi.org/10.1016/j.jedc.2018.01.002
http://dx.doi.org/10.1086/696046
http://dx.doi.org/10.1086/696046
https://arxiv.org/abs/2508.20571v1
https://arxiv.org/abs/2508.20571v1

7. The standard incomplete markets model
*Lecture slides
Deaton, A. (1992). Understanding Consumption. Oxford University Press, USA

Carroll, C.D. (1997). Buffer-Stock Saving and the Life Cycle/Permanent Income Hypothesis. Quar-
terly Journal of Economics 112(1):1-55

Aiyagari, S.R. (1994). Uninsured Idiosyncratic Risk and Aggregate Saving. Quarterly Journal of
Economics 109(3):659-684

Kaplan, G. and Violante, G.L. (2022). The Marginal Propensity to Consume in Heterogeneous
Agent Models. Annual Review of Economics 14(1):747-775

8. The canonical HANK model

*Lecture slides

*Auclert, A., Rognlie, M. and Straub, L. (2025c). Fiscal and Monetary Policy with Heterogeneous
Agents. Annual Review of Economics 17(Volume 17, 2025):539-562

Werning, I. (2015). Incomplete Markets and Aggregate Demand. Working Paper 21448, National

Bureau of Economic Research,

Auclert, A., Barddczy, B. and Rognlie, M. (2023). MPCs, MPEs, and Multipliers: A Trilemma for
New Keynesian Models. The Review of Economics and Statistics 105(3):700-712

Broer, T., Hansen, N.J.H., Krusell, P. and Oberg, E. (2020). The New Keynesian Transmission Mech-
anism: A Heterogeneous-Agent Perspective. Review of Economic Studies 87(1):77-101

9. Fiscal policy in the canonical HANK model
*Lecture slides

*Auclert, A., Rognlie, M. and Straub, L. (2024c). The Intertemporal Keynesian Cross. Journal of
Political Economy 132(12):4068-4121

Woodford, M. (2011). Simple Analytics of the Government Expenditure Multiplier. American

Economic Journal: Macroeconomics 3(1):1-35

McKay, A. and Reis, R. (2016). The Role of Automatic Stabilizers in the U.S. Business Cycle. Econo-
metrica 84(1):141-194

Hagedorn, M., Manovskii, I. and Mitman, K. (2019). The Fiscal Multiplier. Working Paper 25571,

National Bureau of Economic Research,


http://www.jstor.org/stable/2951275
http://dx.doi.org/10.2307/2118417
http://dx.doi.org/10.1146/annurev-economics-080217-053444
http://dx.doi.org/10.1146/annurev-economics-080217-053444
http://dx.doi.org/10.1146/annurev-economics-091624-044646
http://dx.doi.org/10.1146/annurev-economics-091624-044646
http://www.nber.org/papers/w21448
http://dx.doi.org/10.1162/rest_a_01072
http://dx.doi.org/10.1162/rest_a_01072
http://dx.doi.org/10.1093/restud/rdy060
http://dx.doi.org/10.1093/restud/rdy060
http://dx.doi.org/10.1086/732531
http://dx.doi.org/10.1257/mac.3.1.1
http://dx.doi.org/10.3982/ECTA11574
http://dx.doi.org/10.3386/w25571

10. Solving in the sequence space

*Auclert, A., Rognlie, M. and Straub, L. (2025b). Determinacy and Large-Scale Solutions in the
Sequence Space. Manuscript

Auclert, A., Rognlie, M. and Straub, L. (2024c). The Intertemporal Keynesian Cross. Journal of
Political Economy 132(12):4068-4121

11. Monetary policy in the canonical HANK model

*Lecture slides

Auclert, A. (2019). Monetary Policy and the Redistribution Channel. American Economic Review
109(6):2333-2367

Kaplan, G., Moll, B. and Violante, G.L. (2018). Monetary Policy According to HANK. American
Economic Review 108(3):697-743

McKay, A., Nakamura, E. and Steinsson, J. (2016). The Power of Forward Guidance Revisited.
American Economic Review 106(10):3133-3158

Werning, I. (2015). Incomplete Markets and Aggregate Demand. Working Paper 21448, National

Bureau of Economic Research,

12. Advanced topics in monetary policy
*Lecture slides

Bilbiie, F.O. (2025b). Monetary Policy and Heterogeneity: An Analytical Framework. The Review
of Economic Studies 92(4):2398-2436

Acharya, S. and Dogra, K. (2020). Understanding HANK: Insights From a PRANK. Econometrica
88(3):1113-1158

Doepke, M. and Schneider, M. (2006). Inflation and the Redistribution of Nominal Wealth. Journal
of Political Economy 114(6):1069-1097

Auclert, A., Rognlie, M. and Straub, L. (2020). Micro Jumps, Macro Humps: Monetary Policy
and Business Cycles in an Estimated HANK Model. Working Paper 26647, National Bureau of
Economic Research,

Luetticke, R. (2021). Transmission of Monetary Policy with Heterogeneity in Household Portfolios.
American Economic Journal: Macroeconomics 13(2):1-25


http://web.stanford.edu/~aauclert/sequence_space_determinacy.pdf
http://web.stanford.edu/~aauclert/sequence_space_determinacy.pdf
http://dx.doi.org/10.1086/732531
http://dx.doi.org/10.1257/aer.20160137
http://dx.doi.org/10.1257/aer.20160042
http://dx.doi.org/10.1257/aer.20150063
http://www.nber.org/papers/w21448
http://dx.doi.org/10.1093/restud/rdae066
http://dx.doi.org/10.3982/ECTA16409
http://dx.doi.org/10.1086/508379
http://dx.doi.org/10.3386/w26647
http://dx.doi.org/10.3386/w26647
http://dx.doi.org/10.1257/mac.20190064

13. Monetary policy with heterogeneous firms

*Lecture slides

Winberry, T., Auclert, A., Rognlie, M. and Straub, L. (2025). New Keynesian Economics with
Household and Firm Heterogeneity

Ottonello, P. and Winberry, T. (2020). Financial Heterogeneity and the Investment Channel of
Monetary Policy. Econometrica 88(6):2473-2502

Jeenas, P. (2025). Firm Balance Sheet Liquidity, Monetary Policy Shocks, and Investment Dynam-

ics. Manuscript

Bernanke, B.S., Gertler, M. and Gilchrist, S. (1999). Chapter 21 — The Financial Accelerator in a
Quantitative Business Cycle Framework. In: J.B. Taylor and M. Woodford (eds.) Handbook of
Macroeconomics, vol. 1, Part C, pp. 1341-1393. Elsevier

14. Monetary policy in the open economy

*Lecture slides

*Auclert, A., Rognlie, M., Souchier, M. and Straub, L. (2021b). Exchange Rates and Monetary
Policy with Heterogeneous Agents: Sizing up the Real Income Channel. Working Paper 28872,

National Bureau of Economic Research,

Aggarwal, R., Auclert, A., Rognlie, M. and Straub, L. (2023). Excess Savings and Twin Deficits:
The Transmission of Fiscal Stimulus in Open Economies. NBER Macroeconomics Annual 2022
37:325-412

Auclert, A., Monnery, H., Rognlie, M. and Straub, L. (2024b). Managing an Energy Shock: Fiscal
and Monetary Policy. In: S. Bauducco, A. Ferndndez and G.L. Violante (eds.) Heterogeneity in
Macroeconomics: Implications for Monetary Policy, no. 30 in Series on Central Banking, Analysis,

and Economic Policies, pp. 39 — 108. Santiago, Chile: Banco Central de Chile

Gali, J. and Monacelli, T. (2005). Monetary Policy and Exchange Rate Volatility in a Small Open
Economy. Review of Economic Studies 72(3):707-734

de Ferra, S., Mitman, K. and Romei, F. (2020). Household Heterogeneity and the Transmission of
Foreign Shocks. Journal of International Economics 124:1-18

Guo, X, Ottonello, P. and Perez, D.J. (2023). Monetary Policy and Redistribution in Open Economies.
Journal of Political Economy Macroeconomics 1(1):191-241


http://dx.doi.org/10.3386/w34611
http://dx.doi.org/10.3386/w34611
http://dx.doi.org/10.3982/ECTA15949
http://dx.doi.org/10.3982/ECTA15949
https://repositori.upf.edu/items/4565214d-4079-4f25-b9b5-8edfcef8a607
https://repositori.upf.edu/items/4565214d-4079-4f25-b9b5-8edfcef8a607
http://www.sciencedirect.com/science/article/pii/S157400489910034X
http://www.sciencedirect.com/science/article/pii/S157400489910034X
http://dx.doi.org/10.3386/w28872
http://dx.doi.org/10.3386/w28872
http://dx.doi.org/10.1086/723586
http://dx.doi.org/10.1086/723586
http://dx.doi.org/10.3386/w31543
http://dx.doi.org/10.3386/w31543
http://www.jstor.org/stable/3700671
http://www.jstor.org/stable/3700671
http://dx.doi.org/10.1016/j.jinteco.2020.103303
http://dx.doi.org/10.1016/j.jinteco.2020.103303
http://dx.doi.org/10.1086/723410

15. Higher order and global solutions

*Lecture slides

*Auclert, A., Rigato, R., Rognlie, M. and Straub, L. (2025a). Beyond Certainty Equivalence: Second-
Order Solutions in the Sequence Space. Manuscript

Moll, B. (2025). The Trouble with Rational Expectations in Heterogeneous Agent Models: A Chal-
lenge for Macroeconomics. arXiv preprint arXiv:2508.20571

Bhandari, A., Bourany, T., Evans, D. and Golosov, M. (2023). A Perturbational Approach for Ap-

proximating Heterogeneous-Agent Models. Manuscript
Bilal, A. (2023). Solving Heterogeneous Agent Models with the Master Equation. Manuscript
Schaab, A. (2020). Micro and Macro Uncertainty. Manuscript

Han,J., Yang, Y. and E, W. (2022). DeepHAM: A Global Solution Method for Heterogeneous Agent
Models with Aggregate Shocks. arXiv preprint arXiv:2112.14377

Kase, H., Melosi, L. and Rottner, M. (2025). Estimating Nonlinear Heterogeneous Agents Models
with Neural Networks. Manuscript

Lee, H. (2025). Global Nonlinear Solutions in the Sequence Space and the Generalized Transition

Function. Manuscript

Yang, Y., Wang, C., Schaab, A. and Moll, B. (2025). Structural Reinforcement Learning for Hetero-

geneous Agent Macroeconomics

16. Endogenous portfolios and risk premia

*Auclert, A., Rognlie, M., Straub, L. and Tapéak, T. (2024d). When do Endogenous Portfolios Matter
for HANK? Manuscript

Bhandari, A., Bourany, T., Evans, D. and Golosov, M. (2023). A Perturbational Approach for Ap-
proximating Heterogeneous-Agent Models. Manuscript

Tille, C. and van Wincoop, E. (2010). International Capital Flows. Journal of International Economics
80(2):157-175

Devereux, M.B. and Sutherland, A. (2011). Country Portfolios in Open Economy Macro-Models.
Journal of the European Economic Association 9(2):337-369

Coeurdacier, N. and Rey, H. (2013). Home Bias in Open Economy Financial Macroeconomics.
Journal of Economic Literature 51(1):63-115


http://web.stanford.edu/~aauclert/second_order_boe.pdf
http://web.stanford.edu/~aauclert/second_order_boe.pdf
https://arxiv.org/abs/2508.20571v1
https://arxiv.org/abs/2508.20571v1
http://www.bhandarianmol.com/s/draft_cowles.pdf
http://www.bhandarianmol.com/s/draft_cowles.pdf
http://dx.doi.org/10.3386/w31103
http://dx.doi.org/10.2139/ssrn.4099000
https://arxiv.org/abs/2112.14377v2
https://arxiv.org/abs/2112.14377v2
https://drive.google.com/file/d/1TwmbdcjAjtKrd9yiQ0ZLlJtZDHvS9rTF/view
https://drive.google.com/file/d/1TwmbdcjAjtKrd9yiQ0ZLlJtZDHvS9rTF/view
https://hanbaeklee.github.io/Webpage/Lee_AggRepTrans_2025.pdf
https://hanbaeklee.github.io/Webpage/Lee_AggRepTrans_2025.pdf
http://dx.doi.org/10.48550/arXiv.2512.18892
http://dx.doi.org/10.48550/arXiv.2512.18892
http://web.stanford.edu/~aauclert/hank_portfolios.pdf
http://web.stanford.edu/~aauclert/hank_portfolios.pdf
http://www.bhandarianmol.com/s/draft_cowles.pdf
http://www.bhandarianmol.com/s/draft_cowles.pdf
http://dx.doi.org/10.1016/j.jinteco.2009.11.003
http://dx.doi.org/10.1111/j.1542-4774.2010.01010.x
http://dx.doi.org/10.1257/jel.51.1.63

17. Optimal policy: Ramsey steady state

*Auclert, A., Cai, M., Rognlie, M. and Straub, L. (2024a). Optimal Long-Run Fiscal Policy with
Heterogeneous Agents. Manuscript

Aiyagari, S.R. (1995). Optimal Capital Income Taxation with Incomplete Markets, Borrowing Con-
straints, and Constant Discounting. Journal of Political Economy 103(6):1158-1175

Acikgoz, O., Hagedorn, M., Holter, H.A. and Wang, Y. (2018). The Optimum Quantity of Capital
and Debt. Working Paper

Chien, Y. and Wen, Y. (2022). The Ramsey Steady-State Conundrum in Heterogeneous-Agent
Economies. FRB St. Louis Working Paper 2022-09

18. Optimal policy over the business cycle

*Davila, E. and Schaab, A. (2023). Optimal Monetary Policy with Heterogeneous Agents: Discre-

tion, Commitment, and Timeless Policy
McKay, A. and Wolf, C.K. (2023). Optimal Policy Rules in HANK. Manuscript

Acharya, S., Challe, E. and Dogra, K. (2023). Optimal Monetary Policy According to HANK.
American Economic Review 113(7):1741-1782


http://web.stanford.edu/~aauclert/optimal_policy_heterogeneity.pdf
http://web.stanford.edu/~aauclert/optimal_policy_heterogeneity.pdf
http://www.jstor.org/stable/2138707
http://www.jstor.org/stable/2138707
https://www.sv.uio.no/econ/english/people/aca/marcuha/ahhw_taxation.pdf
https://www.sv.uio.no/econ/english/people/aca/marcuha/ahhw_taxation.pdf
http://dx.doi.org/10.20955/wp.2022.009
http://dx.doi.org/10.20955/wp.2022.009
http://dx.doi.org/10.3386/w30961
http://dx.doi.org/10.3386/w30961
https://economics.mit.edu/sites/default/files/2023-03/hank_optpol.pdf
http://dx.doi.org/10.1257/aer.20200239

