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I demonstrate that in the value-added estimation of peer effects using lagged peer achieve-
ment, testing noise may generate another bias in addition to the well-known attenuation
bias. Such a bias, which I refer to as the “reversion bias,” may arise when some of a stu-
dent’s current peers happen to be his/her former peers whose performances in the base-

line test were subject to the same common testing noise as the student’s own. I propose a
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solution to overcome this problem by exploiting only the variation in the new peers’ por-

120 tion of the overall peer quality. Using real-world data, I illustrate the existence of this bias
121 and demonstrate the proposed solution.
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1. Introduction

Peer influences have been investigated for various
outcomes in different settings,! among which the effects
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1 Examples include college/military academy students’ GPA (e.g.,
Foster, 2006; Han & Li, 2009; Lyle & David, 2007; Sacerdote,
2001; Stinebrickner & Stinebrickner, 2006), juveniles’ behavior (e.g.,
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of classroom/school peers on a student’s own achievement
have received the greatest attention. While empirical stud-
ies abound, they provide mixed evidence of the existence,
magnitude, and even sign of peer influences among stu-
dents in schools (for surveys, see Epple & Romano, 2011;
Sacerdote, 2011). The failure of previous studies to arrive
at a consensus partly reflects the formidable identification
challenges confronted in the estimation of peer effects
(e.g., Angrist, 2014; Brock & Durlauf, 2001; Moffit, 2011).
In particular, the reciprocal nature of peer interactions,
known as the reflection problem (Manski, 1993), hinders
differentiation between endogenous and contextual ef-
fects. To circumvent this problem, prior research has often
resorted to estimating the reduced-form relationship be-
tween student achievement and predetermined measures
of peer composition. One strand of research focuses on

Gaviria & Raphael, 2001; Glaeser, Sacerdote, & Scheinkman, 1996; Kremer

& Levy, 2008), professionals’ performances in tournaments (e.g., Guryan,
Kroft, & Notowidigdo, 2009), worker productivity (Mas & Moretti, 2009),
movie sales (Moretti & Enrico, 2011), etc.
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examining the effects of contextual peer characteristics
such as race, gender, immigration status, and family
background (e.g., Angrist & Lang, 2004; Gould, Lavy, &
Paserman, 2009; Hoxby, 2000; Lavy & Schlosser, 2011;
McEwan, 2003). Another strand of research employs
value-added models to estimate the effects of lagged
peer achievement (e.g., Arcidiacono & Nicholson, 2005;
Hanushek, Kain, Markman, & Rivkin, 2003; Lefgren, 2004;
Vigdor & Nechyba, 2007). However, both strands largely
ignore the measurement problem in the peer variables
that may arise from missing data and/or measurement
error. To the best of my knowledge, Ammermueller and
Pischke (2009), Micklewright, Schnepf, and Silva (2012),
and Sojourner (2013) are the only examples of studies
that consider the measurement problem in the peer
variables. While Ammermueller and Pischke (2009) and
Micklewright et al. (2012) deal with both missing data and
measurement error related to contextual peer character-
istics in the first strand of research, in the second strand
of research Sojourner (2013) considers only missing data
related to lagged peer achievement.

In this paper, I extend the investigation of the role
of measurement error to the estimation of achievement-
based peer effects using lagged peer achievement. I point
out that test scores of students from the same peer group
(i.e., school or classroom) are subject to common testing
noise arising from group-specific common influences hav-
ing only transitory effects on test scores, e.g., a dog bark-
ing on the playground on the test day, a local flu pan-
demic, the coincidental overlap between the test and in-
struction contents, etc. While the existence of such com-
mon testing noise has been well documented in the school
accountability literature (e.g., Betts & Danenberg, 2002;
Kane & Staiger, 2002), in which conventional evaluation
approaches are demonstrated to yield misleading assess-
ments (Chay, McEwan, & Urquiola, 2005),% it has been un-
derappreciated and largely ignored in the peer effects liter-
ature. To the best of my knowledge, this paper is the first
to illustrate and highlight the relevance of common testing
noise to the estimation of achievement-based peer effects.
Specifically, I show that the conventional specifications us-
ing lagged peer achievement yield biased estimates of peer
effects when (as is often the case) a student’s current peer
group consists of some former peers whose lagged per-
formances were subject to the same transitory influences
as experienced by the student him/herself. Given the exis-
tence of common testing noise in lagged performances, the
continuing presence of a student’s former peers in his/her
current peer group leads to a spurious positive correlation
between the student’s own lagged achievement and mean
peer lagged achievement, the workhorse variable in the
linear-in-means model considered in this paper. That is, a
higher mean peer lagged achievement implies more favor-
able testing noise in a student’s own lagged achievement,
which further indicates poorer achievement progress due

2 Chay et al. (2005) show that a difference-in-differences assessment of
a school intervention program in Chile targeting low-performing schools
overstates the program effect because of mean reversion in testing noise.

to mean reversion, leading to a negative bias in the esti-
mate of the coefficient on mean peer lagged achievement.
Since this bias is the result of the mean-reversion property
of test scores, I refer to it as the “reversion bias.”

Compared with the attenuation bias caused by missing
data or classical measurement error considered in prior re-
search, the reversion bias considered herein poses a more
substantial challenge to the estimation of peer effects as it
could even reverse the sign of the estimator. In addition to
explicating the existence of the negative reversion bias, |
propose a solution to overcome this problem by exploiting
the variation in mean peer lagged achievement caused ex-
clusively by new peers. Specifically, I partition mean peer
lagged achievement into the old and the new peers’ por-
tions and use only the variation in the latter component
(i.e., the product of the new peers’ share and mean lagged
achievement). I show that under some plausible mean in-
dependence conditions regarding the testing noise, mean
ability of old peers, and unobserved determinants of learn-
ing, the estimated coefficient on the new peers’ portion of
mean peer lagged achievement is immune from the rever-
sion bias.

To illustrate the existence of the reversion bias in the
conventional estimators and demonstrate the proposed so-
lution, I analyze achievement-based peer effects in Eng-
land’s secondary schools using the National Pupil Database
(NPD) collected by the UK’s Department of Education. The
NPD contains students’ test scores on both the Key Stage 2
(KS2) national exam taken at the end of primary school
(sixth grade) and the Key Stage 3 (KS3) national exam
taken in ninth grade at secondary school. As the same
test is taken by all students of the same cohort, coinci-
dental overlap between the test and instruction contents
alone would lead to common testing noise in the scores
of students from the same school. Using four cohorts of
students in the NPD who finished ninth grade between
2005 and 2008, the standard school fixed-effect estima-
tions show large, negative, and significant coefficients on
mean peer lagged achievement, suggesting not only the ex-
istence of the reversion bias but also its dominance over
the true peer effects (if the latter exist). The NPD data
set also includes information on the primary school where
students took their KS2 national exam, thus allowing a
distinction to be made between old and new peers in
secondary school. Performing my proposed estimation to
overcome the reversion-bias problem yields modest, posi-
tive, and significant coefficients on the new peers’ portion
of mean lagged peer achievement, indicating that positive

3 Different from the reversion bias in the coefficient on mean peer

lagged achievement considered here, Fruehwirth (2014) illustrates biases
in the estimated coefficients on contextual peer characteristics conditional
on lagged peer achievement. That is, when contextual peer characteristics
and lagged peer achievement are both included in the estimation, the es-
timated coefficients on contextual peer characteristics are biased toward
0 or even take counterintuitive signs. The intuition is as follows: condi-
tional on lagged peer achievement, more (less) favorable peer contextual
characteristics partially capture a lower (higher) level of the unobservable
peer quality that is not fully accounted for by lagged peer achievement,
thus biasing the estimated coefficients on contextual peer characteristics
toward O or even negative.
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