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This course is devoted to selected topics in the area of human capital,
growth and development. It begins by reviewing the basics, followed
by a study of teaching, learning and interactions, then by an array of
important topics on labor-market decisions and economic
development, and finally by an examination of the causes and
consequences of income inequality. The main purpose of this course
is to help you strengthen the fundamentals with further exploration of
contemporary issues in human capital, growth and development that

can jump-start your potentially fruitful research in the areas.

SELERY

Lucas, R. E., Jr. (1988), “On the Mechanics of Economic
Development,” JME, 22, 3-42.

Bond, E., P. Wang and C. Yip (1996), “A General Two-Sector Model
of Endogenous Growth with Physical and Human Capital:
Balanced Growth and Transitional Dynamics,” JET, 68, 149-
173.

Tamura, Robert (2001), “Teachers, growth, and convergence,” JPE,
109, 1021-1059. 369-393.

Lucas, R. E., Jr. (1993), “Making a Miracle,” Econometrica, 61, 251-
272.

Laing, D., T. Palivos and P. Wang (1995), “Learning, Matching and
Economic Growth,” RES, 62, 115-129.

Redding, S. (1996), “Low-Skill, Low-Quality Trap: Strategic
Complementarities between Human Capital and R&D, EJ, 106,
458-471.

Galor, Oded and Weil, David (2000), “Population, technology and
growth: from Malthusian stagnation to the demographic
transition and beyond,” AER, 90, 806-828.

Doepke, M. and F. Zilibotti (2008), “Occupational Choice and the
Spirit of Capitalism,” QJE, 123, 747-793.

Lucas, R. (2004), “Life Earnings and Rural-Urban Migration,” JPE,
112, S29-59.

Acemoglu, D. and S. Johnson (2007), “Disease and Development:
The Effect of Life Expectancy on Economic Growth,” JPE, 115,
925-985.

Acemoglu, D. and M. Dell (2009), “Productivity Differences between
and within Countries,” NBER working paper #15155.

Glomm, G. and B. Rivikumar (1992), “Public vs. Private Investment
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in Human Capital Endogenous Growth and Income Inequality,”
JPE, 100, 813-834.

Benabou, R. (1996), “Heterogeneity, Stratification and Growth,”
AER, 86, 584-6009.

Buera, F. J. and J. P. Kaboski (2012), “The Rise of the Service
Economy,” AER, 102, 2540-2569.

Violante, G. (2002), “Technological Acceleration, Skill
Transferability and the Rise in Residual Inequality,” QJE, 117,
297-338.

Galor, O. Moayv, O. and D. Vollrath (2009), “Land Inequality and the
Emergence of Human Capital Promoting Institutions,” RES.

De Nardi, M. (2015), “Quantitative Models of Wealth Inequality: A
Survey,” NBER Working Paper #21106.
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Over 80 referred papers published in highly ranked journals,
including, selectively, American Economic Review (1993, 1995),
Review of Economic Studies (1995), Journal of Economic Theory
(1996, 2002, 2003, 2006), Journal of Monetary Economics (1993,
1994, 1995, 2007), Review of Economics and Statistics (1993, 1994),
International Economic Review (1997, 2003, 2004, 2011), American
Economic Journal: Policy (2017), Economic Theory (2002, 2008,
2009, 2012, 2014, 2019), Review of Economic Dynamics (2005),
Journal of Labor Economics (2001), Journal of Development
Economics (1995, 1999, 2004), Journal of Money, Credit and
Banking (1992, 2007, 2013), Journal of Economic Dynamics and
Control (2002, 2009, 2010), European Economic Review (2013a,
2013b). Journal of Urban Economics (2006a, 2006b, 2008), and
Regional Science and Urban Economics (1990a, 1990b, 1993a,
1993b, 1995, 1996, 2004, 2006, 2012).
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SELERY

1. Asset Prices, Borrowing Constraints, and Business Fluctuations
Bernanke, B. S., M. Gertler and S. Gilchrist (1999), “The Financial

Accelerator in a Quantitative Business Cycle Framework,” In
Handbook of Macroeconomics, J. B. Taylor and M. Woodford
(eds.), Vol. 1, chapter 21, 1341-1393.

Carlstrom, C. and T. Fuerst (1997), “Agency Costs, Net Worth, and
Business Fluctuations: A Computable General Equilibrium
Analysis,” American Economic Review, 87(5), 893-910.

Kiyotaki N. and J. Moore (1997), “Credit Cycles,” Journal of Political
Economy, 105(2), 211-48.

lacoviello, Matteo (2005), “House prices, Borrowing Constraints and
Monetary policy in the Business Cycle,” American Economic
Review, 95(3), 739-764.

Jermann, Urban J. and Vincenzo Quadrini (2012), “Macroeconomic
Effects of Financial Shocks,” American Economic Review,
102(1), 238-71.

lacoviello, Matteo (2015), “Financial Business Cycles,” Review of
Economic Dynamics, 18(1), 140-164.

Guerrieri, Luca, and Matteo lacoviello (2017), “Collateral
Constraints and Macroeconomic Asymmetries,” Journal of
Monetary Economics, 90, 28-49.

Fia k2T inig & (2012),“t3v@ T EM oS AP FE I F
w7 KA <, 4003), 307-341.




2. Asset Prices and Leverage Cycles
Mian, A. and A. Sufi (2009), “The Consequences of Mortgage Credit

Expansion: Evidence from the U.S. Mortgage Default Crisis,”
Quarterly Journal of Economics, 124(4), 1449-1496.

Mian, A. and A. Sufi (2011), “House Prices, Home Equity-Based
Borrowing, and the U.S. Household Leverage Crisis,” American
Economic Review, 101(5), 2132-56.

Justiniano, A., G. E. Primiceri, and A. Tambalotti (2015), “Credit
Supply and the Housing Boom,” CEPR Discussion Paper 10358.

Fostel, A. and J. Geanakoplos (2008), “Leverage Cycles and the
Anxious Economy,” American Economic Review, 98, 1211-
1244.

Geanakoplos, J. (2010), “The Leverage Cycle,” In NBER
Macroeconomics Annual 2009, ed. Daron Acemoglu, Kenneth
Rogoff, and Michael Woodford, 1-65. Chicago: University of
Chicago Press.

Adrian, Tobias and Hyun Song Shin (2014), “Procyclical Leverage
and Value-at-Risk,” Review of Financial Studies, 27(2), 373-
403.

Chen, Nan-Kuang and Hung-Jen Wang (2007), “The Procyclical
Leverage Effect of Collateral Value on Bank Loans -- Evidence
from the Transaction Data of Taiwan,” Economic Inquiry, 45(2),
395-406.

3. Consumption, Asset Prices, and Borrowing Constraints
Aoki, Kosuke; James Proudman, and Gertjan Vlieghe (2004), “House

Prices, Consumption, and Monetary Policy: A Financial
Accelerator Approach,” Journal of Financial Intermediation,
13(4), 414-35.

Case, Karl E., John M. Quigley, and Robert J. Shiller (2005),
“Comparing Wealth Effects: The Stock Market versus the
Housing Market,” Advances in Macroeconomics, 5(1), Article
1, 1-32.

lacoviello, Matteo (2004), “Consumption, House Prices and
Collateral Constraints: a Structural Econometric Analysis,”
Journal of Housing Economics, 13(4), 305-321.

Chen, Nan-Kuang, Shiu-Sheng Chen and Yu-Hsi Chou (2010),
“House Prices, Collateral Constraint, and the Asymmetric Effect
on Consumption,” Journal of Housing Economics, 19(1), 26-37.

Fs kg 3 iviz (2011), “FA B RLEHFHAF 7 L O P
S22y ¢ g7 £, 33(1), 7-40.

4. The Financial Cycles, Financial Stability, and Macro-Prudential




Policies
Bernanke, Ben and M. Gertler (1999), “Monetary Policy and Asset

Price Volatility,” Federal Reserve Bank of Kansas City
Economic Review, 4th Quarter, 17-53.

Gertler, Mark and Nobuhiro Kiyotaki (2010), “Financial
Intermediation and Credit Policy in Business Cycle Analysis,”
In Handbook of Monetary Economics, Vol.3, Benjamin M.
Friedman and Michael Woodford (eds.), Elsevier, North
Holland.

Borio, Claudio (2014), “The financial cycle and macroeconomics:
What have we learnt?” Journal of Banking & Finance, Elsevier,
45(C), 182-198.

Lambertini, Luisa, Caterina Mendicino, and Maria Teresa Punzi
(2013), “Leaning Against Boom-Bust Cycles in Credit and
Housing Prices,” Journal of Economic Dynamics and Control,
37(8), 1500-1522.

Benigno, G., H. Chen, C. Otrok, A. Rebucci, and E. R. Young, (2013),
“Financial Crises and Macro-Prudential Policies,” Journal of
International Economics, 89(2), 453-470.

Chen, Nan-Kuang and Han-Liang Cheng (2018), “Financial Cycles

and the Business Cycles: Evidence from Taiwan,” working

paper.
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“Bank Net Worth, Asset Prices and Economic Activity,” Journal of
Monetary Economics, 48(2), 415-436, 2001.

“Asset Price Fluctuations in Taiwan: Evidence from Stock and Real
Estate Prices during 1973-1992,” Journal of Asian Economics,
12(2), 215-232, 2001.

“The Cause of the Asian Crisis: Fundamentals or Contagion?”” with
Kuang-Liang Chang, Taiwan Economic Review, 30(1), 1-26,
2002. (in Chinese, “I; ¥ & f& b % PiRdz: A A6 & B L8
3RSk R, AR 2 E7, 30(1), 1-26,2002.)

“Optimality of Investment under Imperfectly Enforceable Financial
Contracts,” with Hsiao-Lei Chu, Economic Inquiry, 41(2), 318-
324,2003.

“Collateral Value, Firm Borrowing, and Forbearance Lending: An
Empirical Study of Taiwan,” with Hsiao-Lei Chu, Jin-Tan Liu
and Kuang-Hsien Wang, Japan and the World Economy, 18, 49-
71, 2006.

“Intrinsic Cycles of Land Price: A Simple Model,” with Charles Ka
Yui Leung. Journal of Real Estate Research, 28(3), 293-320,
2006.

“The Procyclical Leverage Effect of Collateral Value on Bank Loans
-- Evidence from the Transaction Data of Taiwan,” with Hung-
Jen Wang. Economic Inquiry, 45(2), 395-406, 2007.

“Identifying the Demand and Supply Effects of Financial Crises on
Bank Credit -- Evidence from Taiwan,” with Hung-Jen Wang,
Southern Economic Journal, 75(1), 26-49, 2008.

“Asset Price Spillover, Collateral and Crises: with an Application to
Property Market Policy,” with Charles Ka Yui Leung, Journal of
Real Estate Finance and Economics, 37(4), 351-385, 2008.

“Stock Price Volatility, Negative Auto-Correlation and Consumption-
Wealth Ratio: the Case of Constant Fundamental,” with
Charles Ka Yui Leung, Pacific Economic Review, 15(2), 224—
245, 2010.

“Internationalized Production and Policy Coordination,” with Hsiao-
Lei Chu, Taiwan Economic Review, 38(2), 163-198, 2010.

“House Prices, Collateral Constraint, and the Asymmetric Effect on

Consumption,” with Shiu-Sheng Chen and Yu-Hsi Chou. Journal
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of Housing Economics, 19(1), 26-37, 2010.

“Monetary Policy, Term Structure and Asset Return: Comparing
REIT, Housing and Stock,” with Kuang-Liang Chang and
Charles Ka Yui Leung. Journal of Real Estate Finance and
Economics, 43(1-2), 221-257, 2011.

“The Dynamics of Housing Returns in Singapore: How Important are
the International Transmission Mechanisms?” with Kuang-
Liang Chang and Charles Ka Yui Leung. Regional Science and
Urban Economics, 42(3), 516-530, 2012.

“House price, Mortgage Premium, and Business Fluctuations,” with
Han-Liang Cheng and Ching-Sheng Mao. Economic Modelling,
29(4), 1388-1398, 2012.

“External Finance Premium, Taiwan's Housing Market, and Business
Fluctuations” with Han-Liang Cheng, Academia Economic
Papers, 40(3), 307-341, 2012. (in Chinese, “*F 8 g 7T E ¥ ~ &
A s B 32§ 5 %, with Han-Liang Cheng. 736 <,
40(3), 307-341, 2012.)

“In the Shadow of the United States: The International Transmission
Effect of Asset Returns,” with Kuang-Liang Chang and Charles
Ka Yui Leung. Pacific Economic Review, 18(1), 1-40, 2013.

“Credit Constraint and Asymmetric Monetary Policy Effect on House
Prices,” with Yu-Hsi Chou and Jyh-Lin Wu. Pacific Economic
Review, 18(4), 431-455, 2013.

“Identifying and Forecasting House Prices: A Macroeconomic
Perspective,” with Han-Liang Cheng and Ching-Sheng Mao.
Quantitative Finance, 12, 2105-2120, 2014.

“Asset Price and Monetary Policy: The Effect of Expectations
Formation,” with Han-Liang Cheng and Hsiao-Lei Chu. Oxford
Economic Papers, 67(2), 380-405, 2015.

“Losing Track of the Asset Markets: The Case of Housing and Stock,”
with Kuang-Liang Chang and Charles Ka Yui Leung,
International Real Estate Review, 19(4), 435-492, 2016.

“Further Evidence on the Bear Market Predictability: The Role of
External Finance Premium,” with Shiu-Sheng Chen and Yu-Hsi
Chou, International Review of Economics and Finance, 50, 106-
121, 2017.

“House Price to Income Ratio and Fundamentals: Evidence on Long-
Horizon Predictability,” with Han-Liang Cheng, Pacific
Economic Review, 293-311, 22(3), 2017.

“The Communication Effect of Central Bank of Taiwan,” with Chi-

Hung Kang and Hung-Jen Wang, Taiwan Economic Review,
45(3), 421452, 2017 (in Chinese,“? & 41{7 & i JT |\ ¥ » &
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AT B2 BB B AL, 1Rz, Sl T, 4503),
421-452,2017).

OTHER PAPERS

“Re-Examining the Issue of Singularization of Banking Inspection,”
with Shi-Meng Chen, Contemporary Monetary and Financial
Issues, 7-22, 2001. (in Chinese, “ & fét& & - ~ I fikH{
LUCBEMEE, 5 AR ARNA, B LR RMREYT B
FF 3t € v B, 7-22,2001.)

“Asset Prices and Central Bank Policy — Empirical Analysis of
Taiwan” with Chih-Chiang Hsu, Quarterly Bulletin, Central
Bank of Taiwan, 24(1), 45-82, 2002. (in Chinese, “F & % & £
PARERR o R iEs ) Bk, P LS
), 24(1), 45-82, 2002.)

“The Effect of Changes in Asset Prices on Private Consumption,”
with Hung-Jen Wang, Quarterly Bulletin, Central Bank of
Taiwan, 33(1), 7-40, 2011. (in Chinese, “F & ¥ . ¥ & X F
Frp Bk Py B3z, ¢ L REFET,
33(1), 7-40, 2011.)

“The Effects of LTV Policy on Taiwan’s Housing Prices and Credit
Expansion,” with Hung-Jen Wang and Tzu-Yu Lin, forthcoming
in Quarterly Bulletin, Central Bank of Taiwan. (in Chinese, “ %
P (LTV) $48 5+ AR REREZ BT 210
=~ RE AR, ¢ oL 807 £ T, 39(3), 5-40,2017)

“Identifying and Evaluating Domestic Systemically Important Banks
in Taiwan,”with Yu-Ning Hwang and Tsung-Hsien Li, 39(4), 15-
46, 2018, Quarterly Bulletin, Central Bank of Taiwan. (“#% | 4%
FEIRERMZIFRETRET AR CE7E, ¥ 28
7 %71, 39(4), 15-46, 2018)

CHAPTER IN BOOKS

“Monetary Policy, Asset Return Dynamics and the General
Equilibrium Effect”, with Kuang-Liang Chang and Charles Ka
Yui Leung, Model Risk - Identification, Measurement and
Management, 93-136, 2010, eds., Daniel Rosch and Harald
Scheule, Risk Books, London.
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Agénor, P.-R., 2008, Fiscal policy and endogenous growth with
public infrastructure, Oxford Economic Papers 60, 57-87.

Agénor, P-R., 2011. Schooling and public capital in a model of
endogenous growth, Economica 78, 108—132.

Barro, R.J., 1990, Government spending in a simple model of
endogenous growth, Journal of Political Economy 98,
S103-S125.

Barro, R.J., and Sala-I-Martin, X., 1992, Public finance in models of
economic growth, Review of Economic Studies 59, 645-661.

Blankenau, W.F., Simpson, N.B., 2004, Public education
expenditures and growth, Journal of Development Economics
73, 583-605.

Glomm, G., and Ravikumar, B., 1992, Public versus private
investment in human capital: endogenous growth and income
inequality, Journal of Political Economics 100, 818-834.

Glomm, G., and Ravikumar, B., 1997, Productive government
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expenditures and long-run growth. Journal of Economic
Dynamic and Control 21, 183-204.

Glomm, G., and Ravikumar, B., 1998, Flat-rate taxes, government
spending on education, and growth, Review of Economic
Dynamics 1, 306-325.

Irmen, A., Kuehnel, J., 2009, Productive government expenditure
and economic growth, Journal of Economic Surveys 23,
692-733.

Ireland, P., 1994, Supply-side economics and endogenous growth,
Journal of monetary Economics 33,559-571

Jones, L.E., R.E. Manuelli and P.E. Rossi, 1993, Optimal taxation
in models of endogenous growth, Journal of Political
Economy 101, 485-517.

Klein, P., Krusell, P., Rios-Rull, J.-V., 2008, Time-consistent public
policy, Review of Economic Studies 75, 789-808.

Lu, Chia-Hui, 2019, Child labor and compulsory education: the
effects of government education policy on economic growth
and welfare, Economic Theory, forthcoming.

Lucas, R.E., 1988, On the mechanics of economic development,
Journal of Monetary Economics 22, 3-42.

Lucas, R.E., 1990, Supply-side economics: An analytical review,
Oxford Economic Papers 42, 293-316.

Rebelo, S., 1991, “Long-run policy analysis and long-run growth,”
Journal of Political Economy 99, 500-521.

Romer, PM., 1986, “Increasing returns and long-run growth,”
Journal of Political Economy 94, 1002-1037.

Turnovsky, S.J., 1996, Optimal tax, debt, and expenditure policies in
a growth economy, Journal of Public Economics 60, 21-44.
Turnovsky, S.J., 2000, Fiscal policy, elastic labor supply, and
endogenous growth, Journal of monetary Economics 45,

185-210.
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Lu, Chia-Hui, 2019, Child labor and compulsory education: the
effects of government education policy on economic growth
and welfare, Economic Theory, forthcoming. ( , EconLit)
https://doi.org/10.1007/s00199-019-01176-w.

Lu, Chia-Hui, 2018, A note on business cycle properties in
frictional labor markets, Macroeconomic Dynamics 22,
1370-1389. (, EconLit)

Lu, Chia-Hui, 2015, Fiscal policies, frictional labor market, and
endogenous growth, Journal of Macroeconomics 46, 315-327.
(', EconLit)

Lu, Chia-Hui and Been-Lon Chen, 2015, Optimal capital taxation
in a neoclassical growth model, Journal of Public Economic
Theory 17, 257-269. (, EconLit)

Azariadis, Costas, Been-Lon Chen, Chia-Hui Lu, and Yin-Chi
Wang, 2013, A two-sector model of endogenous growth with
leisure externalities, Journal of Economic Theory 148,
843-857. (, EconLit)

Chen, Been-Lon and Chia-Hui Lu, 2013, Optimal factor tax
incidence in two-sector human capital-based models, Journal
of Public Economics 97, 75-94. (, EconLit)

Chen, Been-Lon, Mei Hsu, and Chia-Hui Lu, 2008, Inflation and
Growth: Impatience and a Qualitative Equivalence, Journal
of Money, Credit and Banking 40, 1309-1323. (, EconLit)
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Cooley, Thomas F. and Prescott, Edward C., (1995). “Economic
Growth and Business Cycles,” in Frontiers of Business Cycle
Research, T.F. Cooley, editor. Princeton University Press. pp. 1-
38.

Chari, V. V., Kehoe, P. J., McGrattan, E. R., (2002). “Accounting
for the Great Depression,” American Economic Review, 92, 22-
27

Chari, V. V,, Kehoe, P. J., McGrattan, E. R., (2007). “Business Cycle
Accounting,” Econometrica, 75 (3), 781-836

Cole, H. L., Ohanian, L. E., (1999). “The Great Depression in the
United States from a Neoclassical Perspective,” Federal Reserve
Bank of Minneapolis Quarterly Review Winter 1999, 23 (1), 2-
24

Cole, H. L., Ohanian, L. E., (2002). “The U.S. and U.K. Great
Depression through the Lens of Neoclassical Growth Theory”,

American Economic Review, 92 (2), 28-32
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Shu-Shiuan Lu (2013, Jun). The role of capital market efficiency in
long-term growth: A quantitative exploration. Journal of
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Unconventional Monetary Policy

Recently, many central banks in advanced economies have engaged
in unconventional monetary policies, where conventional policy tools
of the nominal interest rates have been stuck at the zero lower bound
(ZLB). This lecture covers (1) Overview of unconventional monetary
policy, (2) Identification and methodology, and (3) Empirical analysis
(U.S. and other countries) and discuss its policy implications.

SELERY

1. Overview

Bernanke, Ben S., “Monetary Policy since the Onset of the Crisis,”
August 2012. Speech.

Dell'Ariccia, Giovanni, Pau Rabanal, and Damiano Sandri. 2018.
"Unconventional Monetary Policies in the Euro Area, Japan, and
the United Kingdom." Journal of Economic Perspectives, 32 (4):
147-72.

Kuttner, Kenneth N. 2018. "Outside the Box: Unconventional
Monetary Policy in the Great Recession and Beyond." Journal of
Economic Perspectives, 32 (4): 121-46.

Yellen, Janet, “The Federal Reserve's Monetary Policy Toolkit: Past,
Present, and Future,” August 2016. Speech

2. Identification and Methodology
(1) Event Study

Giirkaynak, R. S. and Wright, J. H. (2013), Identification and
Inference Using Event Studies. The Manchester School, 81: 48-
65.

Gagnon, Joseph, Matthew Raskin, Julie Remache, and Brian Sack,
“The Financial Market Effects of the Federal Reserve’s Large-

Scale Asset Purchases,” International Journal of Central
Banking, March 2011, 7 (1), 3-43.

Krishnamurthy, Arvind and Annette Vissing-Jorgensen, “The Effects
of Quantitative Easing on Interest Rates: Channels and
Implications for Policy,” Brookings Papers on Economic
Activity, Fall 2011, pp. 215-265.

Kiley, Michael T., “The Response of Equity Prices to Movements in
Long-term Interest Rates Associated With Monetary Policy
Statements: Before and After the Zero Lower Bound,” Finance

and Economics Discussion Series, Federal Reserve 2013.

(2) Identification based on market expectation

Bernanke, Ben S. and Kenneth N. Kuttner, “What Explains the Stock
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Market’s Reaction to Federal Reserve Policy?,” Journal of
Finance, 06 2005, 60 (3), 1221-1257.

Giirkaynak, Refet S., Brian Sack, and Eric Swanson, “Do Actions
Speak Louder Than Words? The Response of Asset Prices to
Monetary Policy Actions and Statements,” International Journal
of Central Banking, May 2005, 1 (1), 55-93.

(3) Identification through Heteroscedasiticity

Rigobon, Roberto, “Identification through Heteroskedasticity,” The
Review of Economics and Statistics, 2003, 85 (4), pp. 777-792.

Rigobon, Roberto, and Brian Sack, “Measuring The Reaction of
Monetary Policy to The Stock Market,” The Quarterly Journal
of Economics, May 2003, 118 (2), 639-669.

Rigobon, Roberto, and Brian Sack, “The Impact of Monetary Policy
on Asset Prices,” Journal of Monetary Economics,

November 2004, 51 (8), 1553—-1575.

Wright, Jonathan H., “What does Monetary Policy do to Long-term
Interest Rates at the Zero-Lower Bound?,” The Economic
Journal, 2012, 122 (564), 447-466.

(4) Other approaches

D’Amico, Stefania and Thomas B. King, “Flow and Stock Effects of
Large-scale Treasury Purchases: Evidence on the Importance of
Local Supply,” Journal of Financial Economics, 2013,

108 (2), 425 — 448.

Claus, Edda, Iris Claus, and Leo Krippner, “Asset Markets and
Monetary Policy Shocks at the Zero Lower Bound,” CAMA
Working Papers 2014-42, Centre for Applied Macroeconomic

Analysis, Crawford School of Public Policy, The Australian National
University May 2014.

3. Empirical Analysis
(1) U.K. and Japan

Joyce, Michael, David Miles, Andrew Scott, and Dimitri Vayanos,

“Quantitative Easing and Unconventional Monetary Policy - an
Introduction,” The Economic Journal, 2012, 122 (564),

271-288.

Rosa, Carlo, “How Unconventional Are Large-Scale Asset
Purchases? The Impact of Monetary Policy on Asset Prices,”
Staff Report, Federal Reserve Bank of New York 2012.

Arai, Natsuki, "The Effects of Monetary Policy Accouncements at the
Zero Lower Bound," International Journal of Central Banking,
International Journal of Central Banking, vol. 13(2), pages 159-
196, June 2017.

Fujiwara, Ippei, Yoshiyuki Nakazono, and Kozo Ueda, “Policy
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Regime Change against Chronic Deflation? Policy option under
a long-term liquidity trap,” RIETI Discussion Paper Series
NO.14-E-019 2014.

Ito, Takatoshi and Frederic S. Mishkin, “Two Decades of Japanese
Monetary Policy and the Deflation Problem,” in Takatoshi Ito
and Andrew K. Rose, eds., Monetary Policy under Very Low
Inflation in the Pacific Rim, Vol. 15 of NBER-EASE, University
of Chicago Press, 2006, chapter 4, pp. 131-202.

Kuroda, Haruhiko, “Quantitative and Qualitative Monetary Easing,”
Speech April 12, 2013.

Lam, W. Raphael, “Bank of Japan’s Monetary Easing Measures: Are
They Powerful and Comprehensive?,” IMF Working Papers,
2011, pp. 1-18.

Romer, Christina, “It Takes a Regime Shift: Recent Developments in
Japanese Monetary Policy through the Lens of the Great
Depression,” NBER Macroeconomics Annual, August 2013, 28.

Shibamoto, Masahiko and Minoru Tachibana, “The Effect of
Unconventional Monetary Policy on the Macro Economy:
Evidence from Japan’s Quantitative Easing Policy Period,”
Discussion

Paper Series DP2013-12, Kobe University April 2013.

Shiratsuka, Shigenori, “Size and Composition of the Central Bank
Balance Sheet: Revisiting Japan’s Experience of the
Quantitative Easing Policy,” Monetary and Economic Studies,
November

2010, 28, 79-106.

Ueda, Kazuo, “The Effectiveness of Non-Traditional Monetary
Policy Measures: The Case of The Bank of Japan,” The Japanese
Economic Review, March 2012, 63 (1), 1-22.

Ueda, Kazuo, “Japan’s Deflation and the Bank of Japan’s Experience
with Nontraditional Monetary Policy,”

Journal of Money, Credit and Banking, 2012, 44, 175-190.

Ugai, Hiroshi, “Effects of the Quantitative Easing Policy: A Survey
of Empirical Analyses,”

March 2007, 25 (1), 1-48.

(2) International Spillover

Monetary and Economic Studies,

Bowman, David, Juan M. Londono, and Horacio Sapriza. 2015. “U.S.
Unconventional Monetary Policy and Transmission to Emerging
Market Economies. Journal of International Money and Finance
55:27-59.

Glick, Reuven and Sylvain Leduc, “The Effects of Unconventional

and Conventional U.S. Monetary Policy on the Dollar,” Working

21




Paper Series, Federal Reserve Bank of San Francisco

2013.

Neely, Christopher J., “Unconventional Monetary Policy Had Large
International Effects,” Working Paper, Federal Reserve Bank of
St. Louis July 2013.

Rogers, John H., Chiara Scotti, and Jonathan H.Wright, “Evaluating
Asset-Market Effects of Unconventional Monetary Policy: A
Multi-Country Review,” Economic Policy, 2014, 29 (80),

749-799.
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Natsuki Arai (2017, Jun). The Effects of Monetary Policy
Announcements at the Zero Lower Bound. INTERNATIONAL
JOURNAL OF CENTRAL BANKING, 13(2) pp. 159-196.

Natsuki Arai (2016, Jul). Evaluating the Efficiency of the FOMC’s
New Economic Projections. JOURNAL OF MONEY CREDIT
AND BANKING, 48(5) 1019-1049.

Natsuki Arai (2014, Jan). Using Forecast Evaluation to Improve the
Accuracy of the Greenbook Forecast. INTERNATIONAL
JOURNAL OF FORECASTING, 30(1), 12-19.
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Aghion, P., and Howitt, P., 2009. The Economic of Growth, Ch. 3.
Mass., Cambridge: MIT Press.

Chu, A., and Cozzi, G., 2014. R&D and economic growth in a cash-
in-advance economy. International Economic Review 55, 507-
524,

Chu, A., Cozzi, G., Lai, C., and Liao, C., 2015. Inflation, R&D and
economic growth in an open economy. Journal of International
Economics 96, 360-374.

Chu, A., Lai, C., and Liao, C., 2019. A tale of two growth engines:
interactive effects of monetary policy and intellectual property
rights. Journal of Money, Credit and Banking, forthcoming.

Grossman, G., and Helpman, E., 1991. Quality ladders in the theory
of growth. Review of Economic Studies 58, 43-61.

Jones. C., 1995. R&D-based models of economic growth. Journal of
Political Economy 103, 759-784.

Romer, P., 1990. Endogenous technology change. Journal of Political
Economy 98, S71-S102.

Segerstrom, P., 1998. Endogenous growth without scale effects.
American Economic Review 88, 1290-1310.
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Chu, A. C., Lai, C. C., and Liao, C. H., 2019. A tale of two growth
engines: Interactive effects of monetary policy and intellectual
property rights. Journal of Money, Credit and Banking,
forthcoming. (, EconLit)

Chu, A. C., Cozzi, G., Furukawa, Y., and Liao, C. H., 2019. Inflation
and innovation in a Schumpeterian economy with North-South
technology transfer. Journal of Money, Credit and Banking,
forthcoming. (, EconLit)

Chu, A. C., Cozzi, G., Furukawa, Y., and Liao, C. H., 2017. Inflation
and economic growth in a Schumpeterian model with
endogenous entry of heterogencous firms. European Economic
Review, 98, 392-409. (, EconLit)
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Chu, H., Lai, C. C., and Liao, C. H., 2016. A note on environment-
dependent time preferences. Macroeconomic Dynamics, 20,
1652-1667. (, EconLit)

Chu, A. C., Cozzi, G., Lai, C. C., and Liao, C. H., 2015. Inflation,
R&D and growth in an open economy. Journal of International
Economics, 96, 360-374. (, EconLit)

Chu, C. Y. Cyrus, Lai, C. C., and Liao, C. H., 2014. How could the
non-sustainable Easter Island have been sustained? International
Review of Economics and Finance, 34, 161-174. (, EconLit)

Chu, A. C.,Kan, K., Lai, C. C., and Liao, C. H., 2014. Money, random
matching and endogenous growth: A quantitative analysis.
Journal of Economic Dynamics and Control, 41, 173-187. (,
EconLit)

Chu, A. C., Cozzi, G., and Liao, C. H., 2013. Endogenous fertility and
human capital in a Schumpeterian growth model. Journal of
Population Economics, 26, 181-202. ()
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Lai, C. C., and Liao, C. H., 2012. Optimal nonlinear income taxation
with productive government expenditure. International Review
of Economics and Finance, 22, 66-77. (, EconLit)
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Continuous Time Macroeconomics with Financial Frictions

The Great Recession has led to a transformation in macroeconomics.
There are a few new advances, such as financial frictions, macro-
prudential policy, spill-over effects, amplification from asset prices
changes, new measures of risks, and new monetary policy based on
heterogeneous agent New Keynesian modeling. A lot of these
works are built on the continuous time framework, which offers
explicit solutions on volatility and is able to fully characterize highly
non-linear dynamics even far away from steady states. Markus
Brunnermeier (Princeton) and Yuliy Sannikov (Stanford) are two

leading scholars who keep pushing this frontier hardly.

This workshop will offer all relevant technical details to help
researchers understand, solve, and apply the modeling approach in the
Macroeconomics Handbook Chapter 18, written by Markus
Brunnermeier and Yuliy Sannikov, and their seminal work published
in AER (2014). This continuous time modeling will allow researchers
to analyze endogenous (1) level and risk dynamics, (2) tail risk and
crisis probability, (3) the Volatility Paradox. (4) liquidity concepts, (5)
endogenous leverage, (6) time-varying risk premia. Financial

frictions also give rise to an endogenous (7) value of money.

In Spring 2019, Markus Brunnermeier, Yuliy Sannikov, and Lars
Hansen collaborated on a remote course to teach the above new
advances and techniques. The participants included graduate students
and researchers from Chicago, Stanford, NYU, Northwestern,
Princeton, U Penn, and Chicago Fed. I was lucky to be able to
participate in this remote course. The workshop will follow the course

materials taught by them (plus my learning experience).

Topics:
1. Optimal portfolio choices and stochastic discount factor in
continuous time.
A simple real economy model with financial frictions.
A model with price effects and instabilities.

Solving partial differential equations

nok wD

A simple monetary model
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Brunnermeier, Markus, and Yuliy Sannikov, 2017. Handbook of
Macroeconomics, Chapter 18. “Macro, Money and Finance: A
Continuous Time Approach.”

Brunnermeier, Markus, and Yuliy Sannikov, 2014. “A
Macroeconomics Model with a Financial Sector,” American
Economic Review 104(2), pp.379-421.

Di Tella, Sebastian, 2017, “Uncertainty Shocks and Balance Sheet
Recessions”, Journal of Political Economy 125 No. 6, 2038-
2081

He, Zhiguo, and Arvind Krishnamurthy, 2013, “Intermediary Asset
Pricing”, American Economic Review 103(2): pp. 732-70

Back, Kerry, 2017. “Asset Pricing and Portfolio Choice Theory,”

second edition.

28




FpF =

Ly Ph.D., Department of Economics, University of Wisconsin-Madison
- %J‘ Assistant Professor, Dept. of Economics, National Taiwan
University
5 Visiting Scholar at University of Chicago, 2018-2019
Wei-Lun Li, Ming-Jen Lin, Hsuan-Li Su, Yi-Chan Tsai (2019).
“Inequality of Income, Growth, Poverty and Redistribution in
Taiwan, Evidence from Distributional National Income
— Account.”
¥ix

Hsuan-Li Su (2019). “Financial Frictions, Capital Misallocation, and
Input-Output Linkages.”

Hsuan-Li Su (2019).” On the City Size Distribution: A Finite
Mixture Interpretation.”
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I.  Search-theoretic Models

Diamond, P. (1982), "Aggregate Demand Management in Search
Equilibrium," Journal of Political Economy 90, 881-894.

Wallace, N. (2001), "Whither Monetary Economics?" International
Economic Review 42, 847-869.

Kiyotaki, N. and R. Wright (1991), "A Contribution to the Pure
Theory of Money," Journal of Economic Theory 53, 215-235.

Kiyotaki, N. and R. Wright (1993), "A Search-Theoretic Approach to
Monetary Economics," American Economic Review 83, 63-77.

II.  Search and Bargaining Models

Shi, S. (1995), "Money and Prices: A Model of Search and
Bargaining," Journal of Economic Theory 67, 467-496.

Trejos, A. and R. Wright (1995), "Search, Bargaining, Money and
Prices," Journal of Political Economy 103, 118-141.

III. Models of Divisible Money
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Shi, S. (1999), "Search, Inflation and Capital Accumulation," Journal
of Monetary Economics 44, 81-103.

Lagos, R. and R. Wright (2005), "A Unified Framework for Monetary
Theory and Policy Analysis," Journal of Political Economy 113,
463- 484.

IV. Extensions and Applications

A. International Currency

Matsuyama, K., N. Kiyotaki and A. Matsui (1993), "Towards a
Theory of

International Currency," Review of Economic Studies 60, 283-307.

B. Policy Analysis

Li, Y. and R. Wright (1998) "Government Transaction Policy, the
Media of Exchange and Prices," Journal of Economic Theory 81,
290-313.

Aiyagari, S. R., N. Wallace and R. Wright (1996) "Coexistence of
Money and Interest-Bearing Securities," Journal of Monetary
Economics 37, 397-419.

C. Liquidity and Asset Prices

Benjamin Lester, Andrew Postlewaite and Randall Wright (2012)
"Information, Liquidity, Asset Prices, and Monetary Policy,"
Review of Economic Studies 79, 1209-1238.

Yiting Li, Guillaume Rocheteau and Pierre-Olivier Weill (2012)
"Liquidity and the Threat of Fraudulent Assets," Journal of
Political Economy 120, 815-846.

Yiting Li and Ying-Syuan Li (2013) "Liquidity and Asset Prices: A
New Monetarist Approach," Journal of Monetary Economics 60,
426-438.

D. Monetary Policy

Stephen Williamson (2016) "Scarce Collateral, the Term Premium,
and Quantitative Easing," Journal of Economic Theory,
forthcoming.

Guillaume Rocheteau, Randall Wright and Sylvia Xiaolin Xiao
(2015) "Open Market Operations," manuscript.
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"Banking, Liquidity Effects, and Monetary Policy" (with Te-Tsun
Chang) Macroeconomic Dynamics (forthcoming)

"Liquidity and Asset Prices: A New Monetarist Approach" (with
Ying-Syuan Li) Journal of Monetary Economics 60:4, 426-438,
2013

"Liquidity and the Threat of Fraudulent Assets" (with Guillaume
Rocheteau and Pierre-Olivier Weill), Journal of Political
Economy 120:5, 815-846, 2012

"On the Threat of Counterfeiting" (with Guillaume Rocheteau),
Macroeconomic Dynamics 15:S1, 10-41, 2011.

"A Macroeconomic Model on the Quality of Government and
Economic Performance" (with Te-Tsun Chang), Economic
Inquiry 49:1, 174-184, 2011.

"Currency and Checking Deposits as Means of Payment," Review of
Economic Dynamics 14:2, 403-417, 2011.

"A Theory of International Currency: Competition and Discipline"
(with Akihiko Matsui), Journal of The Japanese and
International Economies 23, 407-426, 2009.

"Another Example of a Credit System that Coexists with Money"
(with Gabriele Camera) Journal of Money, Credit and Banking
40:6, 1295-1308, 2008.

"Inside Money, Organized Markets, and Specialization,"
Macroeconomic Dynamics 11:3, 388-404, 2007.

"Banks, Private Money, and Government Regulation," Journal of
Monetary Economics 53, 2067-2083, 2006.

"Government Transaction Policy and Gresham's Law," Journal of
Monetary Economics 49, 435-453, 2002.

"A Search Model of Money and Circulating Private Debt with
Applications to Monetary Policy," International Economic
Review 42, 925-946, 2001.

"Money and Middlemen in an Economy with Private Information,"
Economic Inquiry 37, 1-12, 1999.

"Middlemen and Private Information," Journal of Monetary
Economics 42, 131-159, 1998.

"Government Transaction Policy, Media of Exchange, and Prices,"
(joint with Randall Wright), Journal of Economic Theory 81,
290-313, 1998.
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"Commodity money under private information," Journal of Monetary
Economics 36, 573-592, 1995.

"Currency and Debit Cards as Means of Payment" (with Jin-Ru Yang,
in Chinese), Taiwan Economic Review 38:4, 435-460, 2010.

"Will the New-style Currency Decrease Counterfeiting? -- the Effect
of Withdrawal Policy" (with Y-S Lee, in Chinese) Taiwan
Economic Review 33, 229-255, 2005
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Visiting Scholarship, Institute for Empirical Macroeconomics at the
Federal Reserve Bank of Minneapolis, Summer 1997

Beth Hayes Prize for Graduate Research Accomplishment in

Economics, University of Pennsylvania, 1996
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I. Intertemporal Optimization. Linear Difference
Equations. Determinacy of Equilibrium.

Azariadis, Costas, Intertemporal Macroecnomics, Balckwell
Publisher, 1993, Chapters 1--4, 6, 7.3, and Technical Appendices
A.1--A.2.

Barro, Robert J., and Robert G. King, “Time-Separable Preferences
and Intertemporal-Substitution Models of Business Cycles,”
Quarterly Journal of Economics, 99(1984), 817-839.

Blanchard, Olivier J., and Charles M. Kahn, “The Solution of Linear
Difference Models under Rational Expectations,” Econometrica,
48(1980), 1305-1311.

Farmer, Roger E.A., The Macroeconomics of Self-Fulfilling
Prophecies, 2nd edition, MIT Press, 1999, Chapters 1--3.

Solow, Robert, “A Contribution to the Theory of Economic Growth,”
Quarterly Journal of Economics, 70(1956), 65-94.

II. Real Business Cycle Models.

Farmer, Roger E.A., The Macroeconomics of Self-Fulfilling

Prophecies, 2nd edition, MIT Press, 1999, Chapter 5.
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Hansen, Gary D., “Indivisible Labor and the Business Cycle,” Journal
of Monetary Economics, 16(1985), 309-325.

Hansen, Gary D. and Randall Wright, “The Labor Market in Real
Business Cycle Theory,” Federal Reserve Bank of Minneapolis
Quarterly Review, Spring 1992, 2-12.

King, Robert G., Charles 1. Plosser, and Sergio T. Rebelo,
“Production, Growth and Business Cycles I. The Basic
Neoclassical Model,” Journal of Monetary Economics,
21(1988), 195-232.

King, Robert G., Charles 1. Plosser, and Sergio T. Rebelo,
“Production, Growth and Business Cycles II. New Directions,”
Journal of Monetary Economics, 21(1988), 309-341.

King, Robert G. and Sergio T. Rebelo, “Resuscitating Real Business
Cycles,” in Handbook of Macroeconomics edited by John Taylor
and Michael Woodford, North Holland, 1999, 927-1007.

Kydland, Finn E. and Edward C. Prescott, “Time to Build and
Aggregate Fluctuations,” Econometrica, 50(1982), 1345-1370.

Long, John B. and Charles I. Plosser, “Real Business Cycles,” Journal
of Political Economy, 91(1983), 39-69.

[II. Multiple Equilibria in Real Business Cycle Models.

Benhabib, Jess and Roger E.A. Farmer, “Indeterminacy and Sunspots
in Macroeconomics,” in Handbook of Macroeconomics edited
by John Taylor and Michael Woodford, North Holland, 1999,
387-448.

Cooper, Russell W., and Andrew John, “Coordinating Coordination
Failures in Keynesian Models,” Quarterly Journal of Economics,
103(1988), 441-463.

Farmer, Roger E.A., The Macroeconomics of Self-Fulfilling
Prophecies, 2nd edition, MIT Press, 1999, Chapters 7-8.

[.  One-Sector Models.

Benhabib, Jess and Roger E.A. Farmer, “Indeterminacy and
Increasing Returns,” Journal of Economic Theory, 63(1994), 19-
41.

Farmer, Roger E.A. and Jang-Ting Guo, “Real Business Cycles and
the Animal Spirits Hypothesis,” Journal of Economic Theory,
63(1994), 42-72.

Farmer, Roger E.A. and Jang-Ting Guo, “The Econometrics of
Indeterminacy: An Applied Study,” Carnegie-Rochester
Conference Series on Public Policy, 43(1995), 225-271.

Guo, Jang-Ting and Kevin J. Lansing, “Maintenance Expenditures
and Indeterminacy under Increasing Returns to Scale,”
International Journal of Economic Theory, 3(2007), 147-158.
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Guo, Jang-Ting and Kevin J. Lansing, “Capital-Labor Substitution
and Equilibrium Indeterminacy,”Journal of Economic Dynamics
and Control, 33(2009), 1991-2000.

Schmitt-Grohe, Stephanie, “Comparing Four Models of Aggregate
Fluctuations due to Self-Fulfilling Expectations,” Journal of
Economic Theory, 72(1997), 96-147.
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It has become increasingly common for researchers to study
dynamic stochastic general equilibrium (DSGE) models with
heterogeneous agents. A canonical example is Krusell and Smith's
(1998) model of an economy where households face idiosyncratic risk
with borrowing constraints. The aggregate state vector of this
economy involves a distribution of households over wealth;
furthermore individual decision rules are nonlinear given the presence
of borrowing constraints. Other examples in the same avenue of
research include environments where firms face fixed costs of price
adjustment, or fixed costs of changing capital, employment or
inventories. Such models, with heterogeneity and discrete choices,
offer the attractive possibility of combining a fully-fledged economic
structure with rich, testable implications for the cross-section of
consumer or firm behavior, and have been extensively used to address
issues such as the distribution of wealth, the effect of short-term non-
neutralities on the real economy, and the effect of non-linearities in
establishment-level investment on aggregate time-series.

The goal of this lecture is to introduce researchers with the class
of DSGE models described above. First we will study recursive
methods used to characterize economies with heterogeneity, second
we will examine the mapping from model to data and third we will

learn how to numerically solve such models.

[(r%4%]
1. Review of Recursive Methods in Dynamic Economics
2. Stationary Equilibrium in Heterogeneous agent
economies
-Hugget (1991)
-Aiyagari (1993)
3. Dynamic Stochastic General Equilibrium
Heterogeneous agent economies
-The one - sector growth model with borrowing limits and
idiosyncratic shocks: Krusell and Smith (1998).
-An endowment economy with aggregate uncertainty: Krusell
and Smith (1997)
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The emergency of cryptocurrency received a lot of media hype.
Some argue that it will create a new paradigm for the economy.
Some regard it as another hoax in the Internet age. There are also
hot debates in the central bank circle. Shall we restrict the usage
of cryptocurrency? Or shall we embrace it? Bank of Canada is
even considering issuing its own cryptocurrency. Economists are
working frenetically to answer these new questions, tapping into
old tools. In this course, we will survey some recent economic
research in this emerging area.
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(1) Preliminaries: cryptography, hashing, private and public
keys, time stamping

(2) What is Bitcoin? Is Bitcoin a bubble? Some
economics of speculative bubbbles

(3) Ethereum; proof of stake; smart contracts; case study:
cryptokitties

(4) blockchain without cryptocurrencies
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How is international trade conducted? Obviously, it is the firms who
export and import, but the roles of firms in traditional trade theories
such as Ricardian and Heckscher-Ohlin is very obscure, most likely
because of the assumption of perfect competition and constant returns
to scale. There is also a literature in trade that discusses how trade
affect behaviors of firms based on partial equilibrium and game
theoretical models. Although this approach entails rich insights on
firm behaviors, but it is not suitable for studying the effect of trade on
macro phenomena such as wages, labor participation, agglomeration,
exchange rates, etc. Theories of heterogeneous firms started by the
seminal papers of Eaton and Kortum (2002) and Melitz (2003) build
on general equilibrium models a la Krugman (1979, 1980) and
incorporate elements from industrial organization. They not only
introduce new insights of how firms matter for trade (in particular,
gains from trade) and vice versa, but also allow richer implications on
macro phenomena.
(%45

In this short series of lectures, I plan to introduce a few models in the
past 15 years of development in the theories of heterogeneous firms
in international and regional economics, as well as their quantitative
applications. I will start with the seminal heterogeneous firms models
such as Melitz (2003), Eaton and Kortum (2002), and Bernard, Eaton,
Jensen, and Kortum (2003, AER). These models have wide
applications and extensions in the literature, which is evolving very
fast. After these models, I will select a few important quantitative
applications in these fields, such as Waugh (2010), Lagokos and
Waugh (2014), Eaton, Kortum, and Kramarz (2013), and Tombe and
Zhu (2016). In the last few hours of the lecture, I will turn to discuss
the implications of these new trade models on gains from trade. In
particular, I will discuss Arkolakis, Costinot, Rodriguez-Clare (2012)
and Melitz and Redding (2015).
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Structural Estimation of Differentiated-Product Industries
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The goal of this lecture is to introduce the BLP (Berry,
Levinsohn, and Pakes) framework to structurally estimate data from
industries with horizontal differentiation.

Berry, Levinsohn, and Pakes proposed an empirical model in
their 1995 Econometrica paper to analyze differentiated industries.
The method considers demand from a consumer’s discrete choice
over the set of all products in the market. The market demand is then
aggregated over all consumers. By matching the observed market
shares with the model, we can recover a consumer’s utility function
over product characteristics. In addition, each firm is assumed to
maximize its profit, taking others’ action into account. The observed
equilibrium should satisfy the corresponding first order conditions.
Based on the estimated structural model, we can compute social
welfare under various scenarios and perform counterfactual
simulations to evaluate different policies.

In the past decade, there have been many empirical studies
applied and extended the basic BLP framework to study important 1O
issues, such as price discrimination, two-sided markets, spatial
competition, and environmental regulation.

This lecture will introduce the main concepts on the BLP
framework and also cover some empirical studies using this
framework.

(% 4%]
1. The background of the BLP framework
2. The basic version of the BLP framework
3. Extensions of the BLP framework
4.

Empirical applications using the BLP framework
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Optimization Methods in High Dimension Statistics: An Introduction
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High dimensional data contain a large number of features and a
relatively small number of observations. Because of this large p small
n property, model estimation with high dimensional data may face a
huge uncertainty in numerical computation. To overcome this
difficulty, models for high dimensional data are often estimated by
imposing constraints on their parameters. Such kind of approach is
called the regularization approach, and optimization methods play a
key role here. In this course we will teach optimization methods for
estimating models for high dimensional data. We will first introduce
an analytic framework and then develop efficient algorithms for
solving optimization problems under that framework. We will discuss
implementation issues relating to those algorithms and point out
directions worth for further exploration.
(%45
1. Convex analysis, convex optimization and gradient
methods.
2. Optimization method I: Alternating direction method
of multipliers.
3. Optimization method II: Proximal gradient algorithm.
4. Optimization method III: Stochastic gradient and

randomized algorithms.

EHREN P

S. Boyd, N. Parikh, E. Chu, B. Peleato, and J. Eckstein (2011).
Distributed optimization and statistical learning via alternating
direction method of multipliers. Foundations and Trends in
Machine Learning 3, 1, 122.

D. Bertsekas (2015). Convex Optimization Algorithms.
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Overview of Social Interactions Models

(35 & 2]
Social interactions are defined as exchange of social behaviors
between individuals or groups, which take place ubiquitously at
home, school, neighbourhood, workplace, and even social media.
Researchers have long been interested in exploring impacts of social
interactions on educational, health, and labor outcomes. In
particular, the results of social interaction studies can be used to
analyse social multipliers, which have important implications for
policy evaluation. However, researchers face various empirical
challenges when studying social interactions, including the
reflection problem (Manski, 1993), unobserved environment factors,
and self-selection — almost all endogeneity issues mentioned in
econometrics textbooks are present in social interaction models. The
goal of this short course is to provide an overview of these
endogeneity issues in social interaction models and discuss how to
overcome them with different approaches. We will also discuss
microfoundations behind the existing empirical models.
[(r%4%]
1. Linear models of Social Interactions
Linear-in-means model and the reflection problem
Unobserved group factors and self-selection

Variance-based approach for identification

a
b
c
d. Identification through group size variations
e. Multiplier effects
2. Discrete choice models of Social Interactions

a. Game-theoretical foundation and the issue

of multiple equilibria

b.  Simulation-based estimation
3. Study social interactions in social networks

a.  Spatial autoregressive model

b. Endogenous network formation
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Model Selection and Model Averaging
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Empirical studies often face a situation whether additional regressors
should be included in the baseline model. In finite samples, adding
more regressors reduces the model bias but causes a large variance.
Thus, it is important to take into account the model uncertainty when
we conduct the empirical analysis. There are two popular methods to
deal with model uncertainty: model selection and model averaging.
In this lecture, we first introduce several commonly used model
selection criteria and model averaging approaches. Second, we
discuss the theoretical properties of these methods. Last, we give

some empirical examples.
(r% %]
1. Kullback-Leibler Information Criterion

2. Model Selection and Model Averaging in Linear Regression
Models

3. Focused Information Criterion and Plug-In Averaging Estimator

4. Empirical Examples

EREN
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In this lecture, we focus on Bayesian inference. In many empirical
settings in economics, Bayesian methods appear statistically more
appropriate and computationally more attractive than the classical
methods typically used. Bayesian papers explicitly take up a large
proportion of journal pages these days in both statistics and
econometrics literature.

Bayesian analysis provides a unified thinking of decision problems
and their solution using data and other information. The goal of this
lecture is to acquaint the participants in a serious way with this
approach and its problem solving potential. In order to achieve this
end, it has two objectives of this lecture. The first one is to provide a
clear understanding of Bayesian analysis, grounded in the theory of
inference and optimal decision making, which will enable the
participants to confidently analyze real problems. The second is to
equip the participants with state-of-the-art simulation methods that

can be used to solve these problems.
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Many empirical studies in economics and other social sciences
are interested in the causal effects of programs or policies. The main
problem studied in this literature is to evaluate the effect of the
exposure of a set of units to a program, or treatment, on some
outcome. In economic studies, usually the units are individuals,
households, markets, firms, counties, states, or countries and the
treatments can be job training program, educational programs,
vouchers, laws and government policies. For example, we are
interested in the effect of a job training program on individual’s
income, hourly wage or employment status. For another example, we
are also interested in the effect of attending colleges on individual’s
future income.

In the last two decades, much research has been done on the
econometric and statistical analysis of such causal effects. This course
is served as a review on recent development with a focus on the Rubin
Causal Model. We review various treatment effects under the
assumption that the treatment assignment is unconfounded which is
also known as selection-on-observables and conditional
independence. Then we extend the results to cases where the
treatment assignment is endogenous, but a valid binary instrument is
available for the treatment assignment. We also discuss several tests
for the unconfoundedness assumption. Last, we summarize some of
my research in this area.

(rhz4%]
1. Estimation and Inference under unconfoundedness.
2. Estimation and Inference when the treatment assignment is
endogenous.
3. Tests for unconfoundedness assumption.

4. Summary on Yu-Chin Hsu’s research.
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International trade grows at two margins: the extensive margin
that represents the “width” of trade, and the intensive margin that
captures the “depth” of trade. As more disaggregate and micro data
of trade become available, empirical trade studies can investigate
determinants of the extensive margin (such as the number of trading
partners and products, firms’ entry and exit, and the issue of zero-
trade flows) and the intensive margin (such as trade values, quality of
traded products, and trade duration). The decomposition of aggregate
trade flows into the two margins can help economists to understand
the determinants of trade patterns and the welfare effects of trade

growth.

This lecture will introduce the concepts and measurements of the
extensive and intensive margins at the industry, product, and firm
levels, and will discuss the applications in empirical trade literature

of trade costs, regional trade agreements, and trade policies.
[(r245%]
1. Introduction of the extensive and intensive margins.

2. Measurements of the extensive and intensive margins at the

country, product, and firm levels.

3. Applications of the extensive and intensive margins in the
literature of empirical trade regarding trade costs, regional trade

agreements, and trade policies.
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Starting in the mid 1990s, a series of empirical studies in international
trade found that even within narrowly defined industries, firms are
heterogeneous in productivity; and that trade liberalization increases
aggregate productivity by allocating market shares toward more
productive (exporting) firms. These stylized facts were later
explained by crucial theoretical models such as Melitz (2003) and
they together have stimulated further theoretical and empirical
exploration in the role of firms in international trade and productivity
growth. These interactions of theoretical and empirical studies have
shaped an important part of international trade research in the past

twenty years.

(r%41%]
This lecture provides an overview of theories and empirical studies
on how heterogeneous firms react to trade liberalization and other
changes in macroeconomic environment. It will start with basic
theories on international trade with heterogeneous firms and
empirical evidence. It will then extend to various applications and
multiproduct firms. Lecture materials will cover related literature,

including some of the lecturer’s recent and on-going research.
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