Department of Economics Harvard University
Opportunity Insights

DRAFT SPRING 2025 SYLLABUS - SUBJECT TO CHANGE
ECON 50A / HKS SUP 135
Using Big Data to Solve Economic and Social Problems

Professor:  Gregory Bruich, Ph.D.
Email: gbruich@fas.harvard.edu
Office: Littauer Center 113

Class time: Wednesdays, 12:45-2:45 p.m. in room to be announced

COURSE DESCRIPTION

This course is a modified version of Economics 50, ordinarily taught by Raj Chetty and Gregory Bruich.
Economics 50a will instead be taught by Gregory Bruich.

Economics 50a will show how "big data" can be used to understand and address some of the most
important social and economic problems of our time. The course will give students an introduction to
frontier research and policy applications in economics and social science in a non-technical manner
that does not require prior coursework in economics or statistics, making it suitable both for students
exploring economics for the first time, as well as for more advanced students. The course will include
discussions with leading researchers and practitioners, who use big data in real-world applications.

Topics include equality of opportunity, education, racial disparities, innovation and entrepreneurship,
health care, climate change, criminal justice, tax policy, and poverty in developing countries. In the
context of these topics, the course will provide an introduction to basic methods in data science,
including regression, causal inference, and machine learning. In empirical projects and weekly labs,
students will work with real data to learn how the methods discussed in the course can be
implemented in practice.

There are no prerequisites for Economics 50a. The HKS SUP 135 course listing has a prerequisite of
background in statistics/econometrics (APl 201/202).

BIOGRAPHY

Gregory Bruich received his Ph.D. from the Department of Economics at Harvard University. His
research is in public economics. He was selected as the Harvard Division of Social Science’s inaugural
recipient of the Anya Bernstein Bassett Award for Excellence in Teaching in 2024. He was voted a
“Favorite Professor” by the Harvard College Classes of 2022 and 2023. He has received the "Lunch on
the Dean" teaching award from the Harvard Kennedy School of Government. He has received the
Rhodes Inspirational Educator Award from the Rhodes Trust, the John R. Marquand Award for
Exceptional Advising, multiple Certificates of Distinction and Certificates of Excellence for his
teaching, and a Special Commendation for Extraordinary Teaching in Extraordinary Times from the
Dean of Undergraduate Education at Harvard College. He has been the Faculty Adviser for over thirty
senior theses in Economics, Applied Math, Social Studies, and Statistics. He has received FAS research
grants for advising seven Hoopes Prize winning senior theses. In the fall, he teaches an econometrics
class for Ph.D. students (Economics 2110/HKS API 114/HBS 4170). In the spring, in addition to
teaching Economics 50 with Raj Chetty, he also teaches Economics 1123 Introduction to Econometrics.
He has also taught other classes in Public Economics, Labor Economics, and Econometrics at Harvard.
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COURSE GOALS

The course has three principal learning objectives: 1) to introduce students to frontier social science
research on key social and economic issues, 2) to teach students how to analyze data using modern
quantitative methods and basic programming techniques, and 3) to show students how practitioners
are using data to analyze social problems.

PEDAGOGICAL APPROACH

We seek to teach economics like a laboratory science, showing students how to do economics rather
than presenting lectures about long-established results. Our approach draws inspiration from research
on best practices in teaching in other settings. Mehta and Fine (2019) compared teaching practices
across high school courses and found that in the most effective classes, “rather than touring students
through the textbook, teachers invited students to participate in the authentic work of the field....For
example, a skillful science teacher in a high-poverty-district high school offered a course in which her
students designed, researched, carried out and wrote up original experiments.” We seek to apply this
approach to teaching introductory empirical economics by discussing frontier research in lectures and
having students engage in research themselves in labs and empirical projects. This is a work in
progress, and we welcome your feedback on how we can improve this class as we teach the course at
Harvard and also seek to support this approach at other colleges and high schools.

FORMAT

The Spring 2025 version of the course will be taught in a “flipped classroom” format. Students will
prepare for class by completing assigned readings and watching prerecorded videos featuring Raj
Chetty, Gregory Bruich, and others. The 12:45-2:45 p.m. Wednesday class time will be a mix of
traditional lectures, laboratory sessions, and class discussions.

SIMULTANEOUS ENROLLMENT AND AUDITOR POLICY

Because the class is being taught in a “flipped classroom” format in Spring 2025, Economics 50a does
not allow simultaneous enrollment. Students must be available to attend the class sessions from
12:45-2:45 p.m. on Wednesdays. Similarly, we regret that no auditors are allowed.

GENERAL EDUCATION, CERTIFICATE FOR CIVIC ENGAGEMENT, AND OTHER CREDIT

This class satisfies the Quantitative Reasoning with Data (ORD) general education requirement and
has been approved for Harvard College’s Certificate for Civic Engagement. This class (when taken for
a letter grade) meets the writing elective requirement for the Economics concentration. For the Social
Studies concentration, Economics 50 can fulfill either the economics or statistics requirement, but not
both. It also is an approved economics elective for the Applied Math-Economics concentration and
the Economics Secondary Field. It counts as a Related Course for the Statistics Concentration. It
counts towards the Technology and Governance Requirement for the Government Department’s Tech
Science program. This class is intended to complement Econ 10a/b by focusing on statistical methods
and showing students how to apply the tools of economics using modern data science techniques.
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LABORATORY SESSIONS

The laboratory component of the class is designed to give you hands-on experience doing economics
yourself by working through empirical problems with your peers and teaching fellows. Each lab will
consist of a pre-recorded video and/or reading to be completed before lab, and a coding exercise to
be completed during lab. Please bring your computer.

The labs are structured as “hackathons,” whereby students are invited to complete their lab
assignments in-class under the supervision and guidance of instructors (i.e., as opposed to a model
in which students merely “learn about” how to complete their assignment during class, but then must
do it at home, alone). Our goal is to lower the barriers for all students by having many teaching
fellows, course assistants, and peers on hand to provide help.

EMPIRICAL PROJECTS

A key learning element of the course will be empirical projects. The empirical projects are more
substantial than traditional problem sets and will include significant coding, reading, and writing
elements that will put students in the shoes of social scientists doing research. Labs will be structured
to provide the tools necessary to solve the empirical projects, and support will be provided so that
coding skill is not a hindrance to achieving success on the projects.

READINGS

There is no textbook for the course because the material is based entirely on recent research papers,
mostly written within the past few years. Students are responsible for reading a small number of
research papers, which appear in bold on the course reading list below. As we go along, we will let
you know when each of the required readings should be done. The first reading should be done in
the first week. Please focus on understanding the main ideas, rather than technical details. We
recommend starting with non-technical summaries and introductions of research papers for this
purpose.

GRADING

Grades will be based on a midterm exam (25 percent), final exam (25 percent), empirical projects (30
percent), lab assignments (15 percent), and class attendance (5 percent). The midterm exam will take
place on March 12. The final exam will take place during exam period, as assigned by the FAS
Registrar: 2-5 p.m. on May 13. Students should not make travel plans until the date of the final is
finalized by the FAS Registrar. The class follows the FAS Registrar’s policies and procedures for exams.
Students who are unwell on the day of their exam should follow the process outlined in the Student
Handbook (p. 39). The distribution of grades in this course will be similar to other large General
Education courses at Harvard.

PASS/FAIL: Harvard College students may opt to change grading option from letter graded to
pass/fail. In order to receive a pass, students are expected to complete all course requirements by
the date and time that they are due. Please complete the Grading Basis Change Request Form
electronically before the due date. Please feel free to submit the online petition to change the grading
option at any time before the FAS deadline. Please note that due to the volume of petitions, all the
petitions will be processed the week before the deadline even if they are submitted earlier. Students
enrolled in HKS SUP 135 must take the course letter graded, per HKS policy.
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CROSS REGISTRATION: The course is open to students from other faculties and from MIT and other schools
with whom Harvard has cross-registration agreements. In general, cross registered students are expected to
follow all the Harvard rules and schedules, including term start and end times, and the
College’s Spring Recess schedule. Please make sure to look at the Registrar's website for an overview of
the Spring semester dates before cross-registering. Students wishing to cross-register in Economics 50a (FAS)
should refer to these instructions. Students wishing to cross-register in SUP 135 (HKS) should refer to these
instructions. You must submit a petition to add the class and receive instructor and registrar approval. Please
refer to this guide (especially step 8). Note that HKS students are first allowed to enroll in classes before students
who are cross-registering from other schools. As a result, registrar approval for cross-registrant enrollment does
not take place for the HKS class listing before January 29. Although you will not be able to officially enroll before
then, you should still attend class on Wednesday January 29. If you later choose to drop the class, note that you
must also write to the HKS and/or FAS registrar because they must remove you from the roster manually. Please
note that Harvard School of Public Health (HSPH) graduate students should only enroll in the HKS SUP 135 class
listing, due to program requirements. Other students should consult with their home departments.

ACADEMIC ACCOMMODATIONS: Harvard University values inclusive excellence and providing equal
educational opportunities for all students. Our goal is to remove barriers for disabled students related to
inaccessible elements of instruction or design in this course. If reasonable accommodations are necessary to
provide access, please contact the Disability Access Office (DAQ). Accommodations do not alter fundamental
requirements of the course and are not retroactive. Students should request accommodations as early as
possible, since they may take time to implement. Students should notify DAO at any time during the semester
if adjustments to their communicated accommodation plan are needed.

COLLABORATION POLICY: Discussion and the exchange of ideas are essential to academic work. You are
encouraged to consult with your classmates on the labs and empirical projects and to share sources. However,
you must write up your answers individually in your own words based on your own understanding. You must
ensure that all work you submit for evaluation is the result of your own research and writing and that it reflects
your own approach to the topic. Note that this policy also precludes the submission of solutions generated by
generative artificial intelligence (Al) tools like Google Gemini or ChatGPT as your own. Moreover, simply re-
phrasing words generated by another person or by Al is also not allowed. Further, you may not share your code
or answers with other students. You must also adhere to standard citation practices in this discipline and
properly cite any books, articles, websites, lectures, etc. that have helped you with your work. If you received
any help with your assignments (e.g., feedback on drafts, help with code in office hours), you must also
acknowledge this assistance. No collaboration of any kind is allowed during the midterm exam or the final
exam.

GENERATIVE ARTIFICIAL INTELLIGENCE POLICY: See the course Collaboration Policy above as it pertains to
the use of generative artificial intelligence (Al). Because generative Al tools, such as ChatGPT and Google Gemini,
are changing rapidly, the course generative Al policy may be updated during the spring 2025 semester. We
draw your attention to the fact that different classes at Harvard could implement different Al policies, and it is
the student’s responsibility to conform to expectations for each course.

LATE WORK POLICY: All assignments must be submitted to Gradescope by the date and time that they are due.
Assignments submitted late, but before solutions are posted or before graded work is returned to the class will
be marked down by 50%. Assignments submitted after solutions are posted or after graded work is returned to
the class will receive no credit. Please note that assignments cannot be submitted via email, and any
assignments submitted over email will not be accepted.

ACADEMIC INTEGRITY: You are expected to uphold the Harvard College honor code and abide by the other
University policies on academic honesty and integrity as given in the Harvard College Handbook for Students.
As required by the College, all instances of suspected cheating will be referred to the Administrative Board.
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SELECTED TOPICS
(subject to change)

Week Topic
Part I: Equality of Opportunity
1 Introduction to Class
The Geography of Upward Mobility in America
Social Capital and Economic Mobility
The Geography of Upward Mobility in South Asia

The Moving to Opportunity Experiment
Causal Effects of Neighborhoods

v D AW WN

Policies to Increase Upward Mobility

Part Il: Education
6 Higher Education and Upward Mobility
6 Causal Effects of Highly Selective Private Colleges

7 Midterm Exam: Wednesday March 12

8 Spring Break (March 15-March 23) - no class

Selected Methods

correlation, regression

network data, multivariate regression

partial identification
potential outcomes, experiments

quasi-experiments
lotteries

regression discontinuity
multiple-rater research design

Part lll: Racial Disparities in Income, Wealth, and Opportunity

9 Racial Disparities in Economic Opportunity

9 U.S. Racial Inequality in Historical Perspective
10 Measuring Implicit Bias

Part IV: Criminal Justice, Health, and Development
10 Improving Judicial Decisions
11 An Algorithmic Approach to Reducing Racial
Disparities in Pain
11 Can Machine Learning and Mobile Phone Data
Improve the Targeting of Humanitarian Assistance?

12 Bias in Algorithms

Part V: Climate Change
13 Effects of Air and Water Pollution
13 Policies to Mitigate Climate Change

14 Course Conclusion

dynamic models and steady states
historical data
implicit association test

machine learning
images as data

mobile phone data

labels, blinding

diff-in-differences, externalities
discount rates, external validity

Final Exam Date (assigned by the FAS Registrar): 2-5 p.m. on May 13
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COURSE READINGS

Students are responsible for reading a small number of required papers (in bold below). Please focus
on understanding the main ideas, rather than technical details. We recommend starting with non-
technical summaries and introductions for this purpose. The other papers will be discussed in lecture,
in labs, or in the empirical projects, and may be useful references in those contexts.

Part I: Equality of Opportunity

Geography of Economic Mobility

Asher, Sam, Paul Novosad, and Charlie Rafkin. 2019. “Intergenerational Mobility in India: Estimates
from New Methods and Administrative Data.” Dartmouth Working Paper.

Alesina, Alberto, Sebastian Hohmann, Stelios Michalopoulos, Elias Papaioannou. 2021.
“Intergenerational Mobility in Africa.” Econometrica 89(1): 1-35.

Chetty, Raj, John Friedman, Nathaniel Hendren, Maggie R. Jones, and Sonya R. Porter. 2018. “The
Opportunity Atlas: Mapping the Childhood Roots of Social Mobility.” NBER Working Paper
No. 25147. Non-technical summary.

Chetty, Raj, Nathaniel Hendren, Patrick Kline, and Emmanuel Saez. 2014. “Where Is the Land of
Opportunity? The Geography of Intergenerational Mobility in the United States.” Quarterly Journal
of Economics 29 (4): 1553-1623. Non-technical summary.

The Moving to Opportunity Experiment

Chetty, Raj, Nathaniel Hendren, and Lawrence F. Katz. 2016. “The Effects of Exposure to Better
Neighborhoods on Children: New Evidence from the Moving to Opportunity Experiment.”
American Economic Review 106 (4): 855-902. Non-technical summary

Ludwig, Jens, Greg J. Duncan, Lisa A. Gennetian, Lawrence F. Katz, Ronald C. Kessler, Jeffrey R. Kling,
and Lisa Sanbonmatsu. 2012. “Neighborhood Effects on the Long-Term Well-Being of Low-Income
Adults.” Science 331(6101): 1505-1510.

Pollack, Craig E., Amanda L. Blackford, Shawn Du, Stefanie Deluca, Rachel J.L. Thornton, and Bradley
Herring. 2019. “Association of Receipt of a Housing Voucher With Subsequent Hospital Utilization
and Spending.” Journal of the American Medical Association 322(21): 2115-2124.

Causal Effects of Neighborhoods
Chetty, Raj, and Nathaniel Hendren. 2018. “The Impacts of Neighborhoods on Intergenerational

Mobility I: Childhood Exposure Effects.” Quarterly Journal of Economics 133(3): 1107-1162. Non-
technical summary.

Chyn, Eric and Lawrence F. Katz. 2021. “Neighborhoods Matter: Assessing the Evidence for Place
Effects.” Journal of Economic Perspectives 35(4): 197-222.



https://opportunityinsights.org/wp-content/uploads/2018/10/atlas_summary.pdf
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Social Capital

Chetty, Raj, Matthew O. Jackson, Theresa Kuchler, Johannes Stroebel, et al. 2022. “Social Capital
I: Measurement and Associations with Economic Mobility.” Nature 608(7921): 108-121. Non-
technical summary

Chetty, Raj, Matthew O. Jackson, Theresa Kuchler, Johannes Stroebel, et al. 2022. “Social Capital
II: Determinants of Economic Connectedness.” Nature 608(7921): 122-134. Non-technical

summary

Putnam, Robert. 2000. Bowling Alone: The Collapse and Revival of American Community. Simon and
Schuster.

Putnam, Robert. 2016. Our Kids: The American Dream in Crisis. Simon and Schuster.
Social Networks and Peer Effects

Aral, Sinan and Christos Nicolaides. 2017. “Exercise Contagion in a Global Social Network.” Nature
Communications 8(14753).

Bailey, Michael, Drew Johnston, Theresa Kuchler, Johannes Stroebel, and Arlene Wong. 2022. “Peer
Effects in Product Adoption.” American Economic Journal: Applied Economics 14(3): 488-526.

Christakis, Nicholas A., and James H. Fowler. 2007. “The spread of obesity in a large social network
over 32 years.” New England Journal of Medicine 357 (4), 370-379.

Sacerdote, Bruce I. 2001. "Peer Effects with Random Assignment: Results for Dartmouth Roommates."
Quarterly Journal of Economics 116(2): 681-704.

Policies to Improve Upward Mobility
Bergman, Peter, Raj Chetty, Stefanie DelLuca, Nathaniel Hendren, Lawrence F. Katz, and

Christopher Palmer. 2019. “Creating Moves to Opportunity: Experimental Evidence on
Barriers to Neighborhood Choice,” NBER Working Paper No. 26164. Non-technical summary

Dobbie, Will, and Roland G. Fryer Jr. 2011. "Are High-Quality Schools Enough to Increase Achievement
among the Poor? Evidence from the Harlem Children's Zone." American Economic Journal: Applied
Economics, 3 (3): 158-87.

Housing Stability and Evictions

Collinson, Rob, John Eric Humphries, Nick Mader, Davin Reed, Daniel Tannenbaum, and Winnie van
Dijk. 2022. “Eviction and poverty in American Cities: Evidence from Chicago and New York,” NBER
Working Paper No. 30382.

Graetz, Nick, Carl Gershenson, Peter Hepburn, Sonya R. Porter, Danielle H. Sandlerand, and Matthew
Desmond. 2023. “A comprehensive demographic profile of the US evicted population.”
Proceedings of the National Academy of Sciences 120(41): 1-6.

Gromis, Ashley, lan Fellows, James R. Hendrickson, Lavar Edmonds, Lillian Leung, Adam Porton, and
Matthew Desmond. 2023. “Estimating eviction prevalence across the United States.” Proceedings
of the National Academy of Sciences 119(21): 1-8.
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Historical Trends

Autor, David H. 2014. “Skills, education, and the rise of earnings inequality among the ‘other 99
percent.”” Science 344(6186): 843-85.

Chetty, Raj, David Grusky, Maximilian Hell, Nathaniel Hendren, Robert Manduca, and Jimmy Narang.
2017. “The Fading American Dream: Trends in Absolute Income Mobility Since 1940.” Science 356
(6336): 398-406. Non-technical summary

Deming, David J. 2017. “The Growing Importance of Social Skills in the Labor Market.” Quarterly
Journal of Economics (132)4: 1593-1640.

Goldin, Claudia and Lawrence Katz. 2010. The Race Between Education and Technology Belknap Press
of Harvard University Press, Cambridge, Mass.

Erik Brynjolfsson, Danielle Li, and Lindsey R. Raymond. 2023. “Generative Al at Work.” NBER Working
Paper No. 31161.

Hendren, Nathaniel, and Ben Sprung-Keyser. 2020. “A Unified Welfare Analysis of Government
Policies.” Quarterly Journal of Economics 135(3): 1209-1318.

Piketty, Thomas and Emmanuel Saez. 2003. “Income Inequality in the United States, 1913-1998.”
Quarterly Journal of Economics 118(1): 1-39.

Saez, Emmanuel and Gabriel Zucman. 2016. “Wealth Inequality in the United States since 1913:
Evidence from Capitalized Income Tax Data.” Quarterly Journal of Economics 131(2): 519-578.

International Comparisons

Alesina, Alberto, Sebastian Hohmann, Stelios Michalopoulos, and Elias Papaioannou. 2021.
“Intergenerational Mobility in Africa.” Econometrica 89(1): 1-35.

Alesina, Alberto, Sebastian Hohmann, Stelios Michalopoulos, and Elias Papaioannou. 2023. “Religion
and Educational Mobility in Africa.” Nature 618: 134-143.

Atlas de Oportunidades. 2020. Article in El Pais.

Asher, Sam, Paul Novosad, and Charlie Rafkin. 2019. “Intergenerational Mobility in India: Estimates
from New Methods and Administrative Data.” Dartmouth Working Paper.

Berman, Yonatan. 2019. “The Long Run Evolution of Absolute Intergenerational Mobility.” Working
paper.

Britto, Diogo G. C., Alexandre Fonseca, Paolo Pinotti, Breno Sampaio, and Lucas Warwar. 2022.
“Intergenerational Mobility in the Land of Inequality: Estimates for Brazil.” IZA Discussion Paper
No. 1561.

Manduca, Robert, Maximilian Hell, Adrian Adermon, Jo Blanden, Espen Bratberg, Anne C. Gielen, Hans
van Kippersluis, Keun Bok Lee, Stephen Machin, Martin D. Munk, Martin Nybom, Yuri Ostrovsky,
Sumaiya Rahman, Outi Sirnio. 2020. “Trends in Absolute Income Mobility in North America and
Europe.” IZA Discussion Paper No. 13456.
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van der Weide, Roy, Christoph Lakner, Daniel Gerszon Mahler, Ambar Narayan, and Rakesh Gupta.
2024. “Intergenerational mobility around the world: A new database,” Journal of Development
Economics 166 (2024) 103167.

World Bank. 2023. “Chapter 3 Expanding opportunities: A map for equitable growth in South Asia,” in
Expanding Opportunities: Toward Inclusive Growth. South Asia Economic Focus. World Bank,
Washington, DC

Innovation, Mobility, and Growth
Bell, Alex, Raj Chetty, Xavier Jaravel, Neviana Petkova, and John Van Reenen. 2019. “Who Becomes an

Inventor in America? The Importance of Exposure to Innovation.” Quarterly Journal of Economics
134(2): 715-783. Non-technical summary

Bian, Lin, Sarah-Jane Leslie, and Andrei Cimpian. 2017. “Gender Stereotypes about Intellectual Ability
Emerge Early and Influence Children’s Interests.” Science 391 (6323): 389-91.

Part Il: Education

Higher Education

Bleemer, Zachary. 2021. “Top Percent Policies and the Return to Postsecondary Selectivity.” Working
Paper.

Bleemer, Zachary and Aashish Mehta. 2021. “Will Studying Economics Make You Rich? A Regression
Discontinuity Analysis of the Returns to College Major.” American Economic Journal: Applied
Economics, forthcoming.

Chetty, Raj, John N. Friedman, Emmanuel Saez, Nicholas Turner, and Danny Yagan. 2020. “Income
Segregation and Intergenerational Mobility Across Colleges in the United States.” Quarterly
Journal of Economics 135(3): 1567-1633. Non-technical summary

Chetty, Raj, David J. Deming, and John N. Friedman. 2023. “Diversifying Society’s Leaders? The
Determinants and Causal Effects of Admission to Highly Selective Private Colleges.” NBER
Working Paper No. 31492. Non-technical summary. HKS Policycast podcast discussion with
Raj Chetty and David Deming.

Deluca, Stefanie, Nicholas W. Papageorge, Joseph L. Boselovic, Seth Gershenson, Andrew Gray, Kiara
M. Nerenberg, Jasmine Sausedo, and Allison Young. 2021. ""When Anything Can Happen’:
Anticipated Adversity and Postsecondary Decision-Making." NBER Working Paper No. 29472.

Dynarski, Susan, C.J. Libassi, Katherine Michelmore, and Stephanie Owen. 2018. “Closing the Gap: The
Effect of a Targeted, Tuition-Free Promise on College Choices of High-Achieving, Low-Income
Students.” NBER Working Paper No. 25349. Non-technical summary.

Ekowo, Manuela and Iris Palmer. 2016. The Promise and Peril of Predictive Analytics in Higher
Education. New America Education Policy Program Report.

Hoxby, Caroline, and Sarah Turner. 2013. “Expanding College Opportunities for High-Achieving, Low
Income Students.” Stanford Institute for Economic Policy Research Discussion Paper, no. 12-014:
1-57.
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Michelman, Valerie, Joseph Price, and Seth D. Zimmerman. 2022. “Old Boys' Clubs and Upward Mobility
Among the Educational Elite.” Quarterly Journal of Economics 137(2): 845-909.

Primary Education
Chetty, Raj, John N. Friedman, Nathaniel Hilger, Emmanuel Saez, Diane Whitmore Schanzenbach, and

Danny Yagan. 2011. “How Does Your Kindergarten Classroom Affect Your Earnings? Evidence
from Project STAR.” Quarterly Journal of Economics 126 (4): 1593-1660. Non-technical summary

Chetty, Raj, John N. Friedman, and Jonah E Rockoff. 2014. “Measuring the Impacts of Teachers I:
Evaluating Bias in Teacher Value-Added Estimates.” American Economic Review 104 (9): 2593-
2632. Non-technical summary

Chetty, Raj, John N. Friedman, and Jonah E. Rockoff. 2011. “Measuring the Impacts of Teachers Il
Teacher Value-Added and Student Outcomes in Adulthood.” American Economic Review 104 (9):
2633-79. Non-technical summary

Fredriksson, Peter, Bjorn Ockert, and Hessel Oosterbeek. 2013. “Long-Term Effects of Class Size.”
Quarterly Journal of Economics 128 (1): 249-85.

Reardon, Sean. 2016. “School Segregation and Racial Academic Achievement Gaps.” Russell Sage
Foundation Journal of the Social Sciences 2 (5): 34-57.

Reardon, S. F., Ho, A. D., Shear, B. R., Fahle, E. M., Kalogrides, D., Jang, H., Chavez, B., Buontempo, J.,
& DiSalvo, R. (2019). Stanford Education Data Archive (Version 3.0). https://edopportunity.org/

Charter Schools

Abdulkadiroglu, Atila, Joshua D. Angrist, Susan M. Dynarski, Thomas J. Kane, and Parag A. Pathak.
2011. “Accountability and Flexibility in Public Schools: Evidence from Boston’s Charters and
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