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 Contact information: 
  
 Time and venue: Total of 24 lecture hours. The course amounts to 5 ECTS. 
 
Grading: Students are asked to submit a research proposal at the end of the course. The 
proposal should outline how the variables and methods learned in the course could be used in 
their own research. The proposal should include a clear research question, the method used to 
answer the questions, and an outline of the data required for the project.  

 
Background: Genetic factors have long been invoked in economics as a key aspect of 
heterogeneity, but due to technological limitations, direct measurement of genetic data has been 
impossible until very recently. As a result, the previous literature attempting to understand the 
role of genes in behavior has relied on theoretical models and twin/family data. In recent years, 
however, the rapidly declining cost of genotyping technology has led to the emergence of several 
large data sets that link genetic data to social science outcomes. This in turn has led to an 
increase in social science research applying genetic data. The emerging area of research 
addresses questions about the role of genetics in behavior, as well as questions that have 
nothing to do with genetics—but which can be answered better when genetic data is 
incorporated into the analysis. 

 
This one-week course will introduce students to the methods of social-science genomics—the 
analysis of genomic data in social science research. No prior knowledge of genetics is required, 
but graduate-level econometrics is strongly recommended. The program will include interpretation 
and estimation of twin and family studies; the biology of genetics; design and analysis of genetic-
association studies; analysis of gene-gene and gene-environment interactions; genetic estimation 
and use of polygenic scores; environmental pathways for genetic associations; as well as 
applications of genomic data in the social sciences. 

 
Course topics: The course will focus on 4 broad topics that will be of interest to researchers who are 
considering including genetic data in their research or who are consumers of genetics research: 

 
1. Theoretical background for genetic effects 
2. Molecular genetic data 
3. Methods for analyzing genetic data and their interpretation 
4. Applications in economic research 

 
Course procedures: The course consists of 12 lectures over 5 days. As a final project for this course, 
students will write a research proposal for a project that they could pursue using the methods covered 
during the course. Assistant Professor Victor Ronda will assess the research proposal (pass/fail).  

 
Instructors: 

- Daniel Benjamin is a Professor of Economics at the University of Southern California 
- Patrick Turley is a postdoctoral research fellow at Massachusetts General Hospital 

 



Tentative overview of the course schedule: 
 
Monday 

 
15:00 – 16:30 Lecture 1: Introduction, the Causal Model, and the Additive Genetic Factor  
 
18:00               Dinner: location t.b.a. 

 
Tuesday 
 

9.00 – 10.30 Lecture 2: Heritability I—Definition and Interpretation 

10:30 – 11:00 Coffee Break  

11.00 – 12:30 Lecture 3: Heritability II—Twin and Adoption Studies 

12.30 – 13.30 Lunch 

   13.30 – 15.00 Lecture 4: Molecular Biology Primer  

 
Wednesday 

 
9.00 – 10.30 Lecture 5: Gene Discovery I—Power, Candidate Genes  

10:30 – 11:00 Coffee Break  

11:00 – 12:30 Lecture 6: Gene Discovery II—GWAS 

12.30 – 13.30 Lunch 
 
13:30 – 15:00 Lecture 7: Gene Discovery III—Winner’s Curse and Stratification 
 
Thursday 

 
9.00 – 10.30 Lecture 8: SNP Heritability and Genetic Correlation 

10:30 – 11:00 Coffee Break 

11:00 – 12:30 Lecture 9: Polygenic Scores 

12.30 – 13.30 Lunch 
 
13:30 – 15:00 Lecture 10: Gene-Environment Interactions 

Friday 
 
9.00 – 10.30 Lecture 11: Gene-Environment Correlation and Genetic Nurture 

11:00 – 12:30 Lecture 12: Mendelian Randomization and Applications 

12.30 – 13.30 Lunch break and farewell



Topics and Readings: 
 
Genoeconomics is a new field that is advancing very rapidly.  We will focus on only a few of the key topics 
and ideas. 
 
The reading for the course will be journal articles and online supplementary materials.  In the pages that 
follow, we provide a reading list that limits attention to the main topics we plan to discuss in class. 
 
There are no textbooks yet for the field, but we are aware of one popular book that provides very useful 
background: The Genome Factor: What the Social Genomics Revolution Tells Us About Ourselves, Our 
History and Our Future by Dalton Conley and Jason Fletcher. 
 
For background on genetics, we recommend chapters 2-4 of the textbook Behavioral Genetics 
By Robert Plomin, John C. DeFries, Valerie S. Knopik, and Jenae M. Neiderhiser and/or James Lee’s 
class notes on genetics (available here: 
https://www.dropbox.com/sh/isg3frtqw5pgijj/AABhxXaW5DcPFmSwteRyEcXPa?dl=0). 
 
 
Reading List 
 
Pdfs of all the readings in this list will be provided before the course. 
 
Topic 0: Overview 
 
Beauchamp J.P., Cesarini D., Johannesson M., van der Loos M.J.H.M. et al. (2011). “Molecular Genetics 
and Economics,” Journal of Economic Perspectives 25(4). 
 
Benjamin D.J., Cesarini D., Chabris C.F., Glaeser E.L., et al. (2012). “The Promises and Pitfalls of 
Genoeconomics,” Annual Review of Economics. 
 
Rietveld, C. A., Medland, S.E., Derringer, J., Yang, J. et al. (2013). Online Supplementary Material for 
“GWAS of 126,559 individuals identifies genetic variants associated with educational attainment,” Science, 
340(6139). Supplemental Section 8 (“Using a polygenic score as a control variable in a randomized 
experiment”). 
 
 
Topic 1: Heritability and Behavior Genetics 
 
Cesarini, D., Dawes, C.T., Johannesson, M., Lichtenstein, P., and Wallace, B. (2009). “Genetic Variation In 
Preferences For Giving And Risk Taking,” Quarterly Journal of Economics 124(2). 
 
Polderman, T.J.C., Benyamin, B., de Leeuw, C.A, Sullivan, P.F. et al. (2015). “Meta-analysis of the 
heritability of human traits based on fifty year of twin studies,” Nature Genetics 47(7). 
 
Sacerdote, B. (2007). “How Large Are The Effects From Changes In Family Environment? A Study of 
Korean American Adoptees,” Quarterly Journal of Economics 122(1). 
 
 
Topic 2: Gene Discovery 
 
Chabris, CF, et al. (2012). “Most Reported Genetic Associations with General Intelligence 
Are Probably False Positives.” Psychological Science, 23(11), 1314–1323. 
 
Rietveld, C.A., Conley, D., Eriksson, N, Esko, T. et al. (2014). “Replicability and Robustness of Genome-
Wide Association Studies for Behavioral Traits,” Psychological Science 25 (11). 
 
Lee, J. J., Wedow, R., Okbay, A. et al. (2018). “Gene discovery and polygenic prediction from a genome-
wide association study of educational attainment in 1.1 million individuals, ” Nature Genetics, 50, 1112-



1121. 
 
Social Science Genetic Association Consortium (2018). “Frequently Asked Questions to Lee et al. (2018), 
‘Gene discovery and polygenic prediction from a genome-wide association study of educational attainment 
in 1.1 million individuals.’” 
 
 
Topic 3: Polygenic Scores 
 
Rietveld, C. A., Medland, S.E., Derringer, J., Yang, J. et al. (2013). Online Supplementary Material for 
“GWAS of 126,559 individuals identifies genetic variants associated with educational attainment,” Science, 
340(6139). Supplemental Section 6a (“Projection of how much variance in educational attainment will be 
explained by a linear polygenic score as a function of the sample size used for estimating the score”). 
 
Lee, J.J., Wedow, R., Okbay, A. et al. (2018). “Gene discovery and polygenic prediction from a genome-
wide association study of educational attainment in 1.1 million individuals,” Nature Genetics, 50, 1112-
1121. Supplementary Information, Section 6 
 
van Rheenen, W., Peyrot, W. J., Schork, A. J., Lee, S. H., & Wray, N. R. (2019). Genetic correlations of 
polygenic disease traits: from theory to practice. Nature Reviews Genetics, 1. 
 
 
Topic 4: Gene-environment interaction 
 
Duncan, L.E., and Keller, M.C. (2011). “A critical review of the first 10 years of candidate gene-by-
environment interaction research in psychiatry.” American Journal of Psychiatry. 
 
Keller, M.C. (2013). “Gene × environment interaction studies have not properly controlled for potential 
confounders: the problem and the (simple) solution.” Biological Psychiatry 75(1). 
 
 
Topic 5: Gene-Environment Correlation and Genetic Nurture 
 
Young, A. (2018). “Relatedness disequilibrium regression estimates heritability without environmental 
bias,” Nature Genetics 50 (9), 1304-1310. 
 
Kong, A. Thorleifsson, G., Frigge, M.L. et al. (2018). “The nature of nurture: Effects of parental 
genotypes,” Science 359, 424-428. 
 
 
Topic 6: Mendelian Randomization 
 
Scholder, S.V.H.K., Smith G.D., Lawlor, D.A., Propper, C. et al. (2015). "Genetic markers as 
instrumental variables," Journal of Health Economics 45, 131-148. 
 
 
Topic 7: Applications in Economics 
 
Barth, D., Papageorge, N. and Thom, K. (2017). “Genetic Ability, Wealth and Financial Decision-
Making.” Working paper. 
 
Barcellos, S.H., Carvalho, L, and Turley, P.T. (2018).  “Education can reduce health differences 
related to genetic risk of obesity,” PNAS, 115(42), E9765-E9772.  
 
Papageorge, N. and Thom, K. (2018). “Genes, Education, and Labor Market Outcomes: Evidence 
from the Health and Retirement Study.” NBER Working paper. https://www.nber.org/papers/w25114] 
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