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Motivation

• Can students’ academic performance be improved by systematically 
sorting them into peer groups?
• Specifically: they intend to improve academic achievement of the bottom 

one-third of students at USAFA without harming the results of the others

• But they experience the reverse of the intended outcome because of 
endogenous peer group formation

• Peers play an important role in workplace, educational and behavioral 
outcomes

• Existing papers on the identification of peer effects, but not enough 
policy implications based on them



Data

• Pre-treatment data: Students in the USAFA graduating classes of 
2005-2010
• Data on demographic information, academic (SAT scores), athletic, and 

leadership ability, freshman GPA

• Experimental subjects: graduating students in 2011 and 2012
• Same set of data + predicted GPA

• Followup study:
• Survey on close friends and study partners

• Data on roommates



Methods

• GPAst: individual students’ GPA, who are members of squadron s and of academic ability t

• X: pre-treatment characteristics 

• 𝐺𝑃𝐴𝑠−𝑖: average GPA in squadron s excluding individual i

• ത𝑋𝑠−𝑖: average of pre-treatment characteristics in squadron s excluding individual i

• 𝜀𝑠𝑡 : error term

• 𝛼3𝑡: exogenous peer effect 

• 𝛼2𝑡: endogenous peer effect



Methods

The fraction of peers with 
high verbal score has a 
positive and significant 
effect for low ability 
students and insignificant 
for middle and high ability 
students → low predicted 
GPA students benefit most 
from peers with high verbal 
scores



Experimental design, sorting methodology

• Graduating classes of 2011 and 2012

• Control group
• Algorithm → even distribution of 

students by demographic 
characteristics 

• Treatment group → the objective 
function maximizes the minimum 
peer effect for low ability students

• Bimodal squadrons: low and 
high ability students

• Homogeneous squadrons: 
middle ability students



Predicted treatment effect

• Significant treatment effect of 0.053 grade points for low ability students
• Positive, but insignificant treatment effect for middle and high ability students
• → Pareto-imprpving allocation relative to random assignment



Findings

• A statistically significant treatment effect of -0.061 grade points for the low
ability students

• A statistically significant treatment effect of 0.082 grade points for middle
ability students



Findings - possible explanations

• Sampling variation

• Peer effect estimates are not robust – SAT Verbal is the key peer 
attribute

• The way peers are interacting changed 
• Unobserved policy/leadership change

• Changing student attitudes and behaviors (increased use of texting/Facebook)

• Peer dynamics and endogenous peer group formation
• True peer group may be smaller than the whole squadron

• Treatment groups →more opportunities to form homogeneous subgroups



Followup study – endogenous peer group 
formation
• Survey →

friends/study 
partners within 
the squadron

• Roommate 
choices data



Conclusion

• Goal: improve at least the performance of lowest ability students

• Created „optimally” designed peer groups

• Reduced form coefficients predicted Pareto-improving allocation

• Instead:
• Negative and significant treatment effect for lowest ability students (-0.061)
• Positive and significant treatment effect for middle ability students (0.082)

• Explanation: endogenous group formations differs in the treatment group
• Compositional effect
• Homophily

• Takeaways: It is extremely difficult to forecast the effect of large policy 
changes because of endogenous policy responses in peer group formation


