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A B S T R A C T   

This paper examines the effects of Asian peers on non-Asian student achievement in New York City public 
schools. We use exogenous variation in the share of Asian students across cohorts within schools stemming from 
a fertility shock among the Asian population in the Chinese year of the Dragon. Results show that a 10-percent-
age-point increase in the share of Asian students reduces non-Asian math and ELA scores by 0.14 and 0.16 
standard deviations. The reduction in achievement is associated with an increase in the share of non-Asian 
students who fail to demonstrate the skills expected at the grade, especially in math.   

1. Introduction 

Since the famous 1954 Supreme Court case Brown vs. Board of Edu-
cation, which deemed segregation in public schools unconstitutional, 
extensive school desegregation efforts have been undertaken in the U.S. 
public school sector (Welch & Light, 1987). A central motivation for 
these policies has been the presumption that school racial composition 
directly affects student achievement (Hanushek, Kain, & Rivkin, 2009). 
Much of the previous research on this issue has focused on assessing the 
impacts of the share of black students on educational outcomes. How-
ever, the number of non-black minority students has grown in many U.S. 
school districts in recent decades, but very little is known about the 
consequences of this change (Rivkin & Welch, 2006). In this paper, we 
examine the impacts of Asian students on their peers’ academic per-
formance. Asian students are a particularly interesting minority group 
because they perform very well in school (e.g., Chao & Tseng, 2002). 
Their importance has also been increasing in recent years because Asian 
Americans are the fastest-growing major racial group in the U.S. 
(Budiman, Cilluffo, & Ruiz, 2019). 

The effects of Asian students are not obvious ex ante. Positive impacts 
may occur if they help their schoolmates or aid learning through 

questions and answers (e.g., Hanushek, Kain, Markman, & Rivkin, 
2003). They may also be less disruptive and require less attention in 
class, allowing teachers to devote more time and resources toward other 
students (Lazear, 2001). However, other students could also be 
discouraged by the high level of achievement of Asian peers. This may 
lead them to exert less effort, lowering their scholastic performance 
(Rogers & Feller, 2016). Furthermore, teachers could respond to 
changes in student composition by adjusting the pace and coverage of 
instruction, which may be beneficial for some students but harm others 
(e.g., Duflo, Dupas, & Kremer, 2011). 

The objective of this study is to provide causal estimates of the effects 
of Asian peers on their schoolmates’ test scores. The key empirical 
challenge arises from the potential selection of Asian students into 
schools. Asian parents have often high expectations for their children’s 
education (Chao & Tseng, 2002). Therefore, they may choose better 
schools, where peer quality could also be higher. As a result, the share of 
Asian students could be correlated with unobserved school and peer 
quality, inducing a positive bias in regressions of student achievement 
on the share of Asian students. 

We address these issues by exploiting exogenous variation in the 
share of Asian students due to the common belief among the Asian 
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population that children born in the Chinese year of the Dragon are 
luckier and brighter than those born under other zodiac signs. This belief 
generates considerable shocks to fertility in the Asian populations in the 
Dragon years.1 Our empirical strategy is based on the fact that the 
relative magnitude of these fertility shocks varies geographically with 
the local size of the Asian population. In areas with a small historical 
share of the Asian population, the fertility shock in a Dragon year in-
duces only small differences in the share of Asian children between 
cohorts, while in areas with a large historical share of the Asian popu-
lation, it results in a disproportionately large proportion of Asian chil-
dren in the Dragon cohort compared to other cohorts. 

Our study covers 1080 public elementary and middle schools in New 
York City (NYC), which has one of the largest Asian populations among 
U.S. metropolitan areas (around 14% of the population). We use NYC 
Department of Education (DOE) data on average math and English 
language arts (ELA) test scores in third through eighth grade by school 
and race in the academic years 2005/2006 through 2011/2012. We 
geocode the schools by address and link them to 1990 census tract-level 
population data to measure the historical population structure in a 
school’s neighborhood. In our analysis, the key Asian groups are those 
influenced by the Chinese culture. For this reason, we base our preferred 
instrument on the historical local share of the Chinese population, but 
we also show that results are broadly similar when we use instruments 
based on wider Asian groups. 

We first show that an increase of eight percentage points in the 
historical Chinese population share leads to one additional Asian student 
in a school-grade-year cell in the Dragon cohort compared to other co-
horts. Because the number of non-Asian students is little affected, the 
number of Asian students in the Dragon cohort increases dispropor-
tionately in areas with high historical share of the Chinese population. In 
line with this, our first-stage estimates show that a 10-percentage-point 
increase in the historical Chinese population share induces a 1.5-per-
centage-point increase in the share of Asian students in the Dragon 
cohort compared to other cohorts within a school, which corresponds to 
a 10% increase from the sample mean. 

Our main finding is a statistically significant negative impact of the 
share of Asian students on non-Asian achievement. Our preferred esti-
mates suggest that a 10-percentage-point increase in the share of Asian 
students reduces non-Asian math scores by around 0.14 standard de-
viations (henceforth σ) and non-Asian ELA scores by around 0.16σ. 
Moreover, our analysis of the effects of Asian peers on the share of 
students in four performance levels reveals a reduction in non-Asian 
proficiency in both subjects. We find an increase in the share of non- 
Asian students at the lowest performance level in math, who fail to 
demonstrate the skills expected at the grade. For ELA, the results show a 
reduction in the share of non-Asian students at the highest performance 
level, while the impacts are weaker at the lower tail of the performance 
distribution. These differences in the impacts lead us to argue that the 
possible mechanisms generating the negative impacts on non-Asian 
achievement, such as student discouragement and teacher responses, 
are likely to be subject-specific. 

We account for possible congestion effects by controlling for grade- 
level enrollment in our regression analysis. Our estimates also hold up 
to an extensive battery of robustness checks. In particular, we show that 
neighborhood-specific trends correlated with the non-Asian test scores 
are unlikely to be a source of bias in our analysis, and that changes in 
class size and teacher resources do not drive our estimates. Moreover, 
we show that excluding schools where the fertility shock may most likely 
trigger student mobility, such as those located nearby a charter or 

private school or in areas with especially high levels of Chinese expo-
sure, does not affect our results. These findings suggest that selection of 
non-Asian students in response to the fertility shock cannot explain the 
reduction in achievement. We also show that our results are very similar 
when adjacent cohorts, which could be affected by between-grade social 
spillovers, are excluded from the sample. 

Our study contributes to the literature that examines the effects of 
school racial composition on educational outcomes. Previous studies 
have mainly focused on the impacts of the share of black students. 
Angrist and Lang (2004) examine the impacts of the Metropolitan 
Council for Educational Opportunity (Metco) desegregation program 
that moved mainly black students to better schools in Boston. They find 
little evidence of socially or statistically significant effects of Metco 
students on their non-Metco classmates. Hanushek et al. (2009) exploit 
patterns of racial composition for cohorts of students as they age within 
Texas public schools, finding that the share of black students adversely 
affects test scores with larger effects on black than on white students. 
Hoxby (2000)) employs idiosyncratic variation across cohorts within 
schools in Texas. She finds that black students reduce test scores of their 
peers. Her study also estimates the effects of Asian students, but the 
precision of the estimates is low. This is likely due to the small share of 
Asian students in the Texas data (less than 3%). We extend this literature 
by providing novel evidence on the impacts of Asian student share on 
test scores in a setting that combines data from a school district with a 
large Asian population and significant quasi-experimental variation in 
the share of Asian students. To our knowledge, our paper is the first to 
provide quasi-experimental evidence on the impacts of Asian peers on 
their schoolmates’ scholastic achievement. 

The paper proceeds as follows. Section 2 provides details of the 
institutional background and presents data sources and descriptive sta-
tistics. Section 3 documents the shock on the share of Asian students in 
the Dragon cohort and discusses the estimation strategy. Section 4 
provides the main results and robustness checks. Section 5 discusses the 
magnitude of the estimates and possible mechanisms. Section 6 
concludes. 

2. Data 

Our study covers 1080 public elementary and middle schools in New 
York City. This section gives an overview of our data. Further details and 
links to publicly available files are provided in Appendix A. 

The key components of our dataset are publicly available files pro-
vided by the DOE, which is one of the largest schooling authorities in the 
U.S., serving around 1.1 million students. The DOE files include school- 
level information on the group means of ELA and math test scores by 
race/ethnicity for third through eighth grade in the academic years 
2005/2006 through 2011/2012.2 The math tests cover the following 
topics: (1) number sense and operations, (2) algebra, (3) geometry, (4) 
measurement, and (5) statistics and probability. Tests in the earlier 
grades emphasize basic content, such as number sense and operations, 
whereas tests in the later grades focus on more advanced topics, such as 
algebra and geometry. The ELA tests are designed to assess students in 
three learning standards: (1) information and understanding, (2) literary 
response and expression, and (3) critical analysis and evaluation. The 
ELA tests include multiple-choice, short-response, reading, and listening 
exercises, as well as brief editing tasks. The number of correct answers in 
a test is converted by the DOE into a “scale score” which is the main 

1 Mocan and Yu (2017) show that births spike in the Dragon years 2000 and 
2012 in China. Johnson and Nye (2011) provide evidence of the Dragon effect 
for the 1976 cohort among Asian immigrants in the United States. Yip et al. 
(2002) document the Dragon effect in Hong Kong for cohorts born in 1976, 
1988, and 2000. 

2 The tests are administered in the spring semester. The DOE provides the 
ELA and math mean scores when the number of students in a school-grade-year- 
race/ethnicity cell is larger than five. 
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outcome of our analysis.3 

The DOE files also include the share of students at four performance 
levels. Score thresholds for these levels are determined annually at the 
state level. At level 1, a student fails to demonstrate the skills expected at 
the grade. At level 2, learning standards are only partially met. Students 
in level 3 meet the learning standards expected at the grade, while 
students at level 4 demonstrate a thorough understanding of the topics 
and meet the learning standards with distinction. These data allow us to 
examine the impacts of Asian peers on non-Asian achievement distri-
bution across the four performance levels. 

The DOE group mean test score files contain information on the 
number of students taking the math and ELA tests that we use to 
calculate enrollment and racial/ethnic shares. Math and ELA tests are 
obligatory. Therefore, the number of students taking the tests can be 
expected to be close to actual enrollment. If attendance in the math and 
ELA tests within a school-grade-year-ethnicity/race cell is not equiva-
lent, we use the larger value. We have assessed the accuracy of test 
attendance as a measure of enrollment by first aggregating it at the 
school-year level and then comparing it to the corresponding enrollment 
figures drawn from New York State School Report Cards. The correlation 
between these variables is 0.98, which indicates that test attendance is 
an accurate measure of enrollment. To reduce the effect of outliers in the 
regression analysis, we cap enrollment at the upper tail to the 97.5th 
percentile of the distribution. Lastly, the DOE provides information on 
average class size (at the school-grade-year level) from the academic 
year 2006/2007 onward. 

Annual School Report Cards provide school addresses, which we use 
to geocode schools. Our primary source for school coordinates is the U.S. 
Census Batch Geocoder. We manually check the resulting address 
matches and coordinates, and manually geocode schools for which the 
Census Batch Geocoder does not provide coordinates. We are able to 
assign coordinates to around 99% of the schools.4 School Report Cards 
also provide information on the number of teachers and teachers with 
less than three years of experience at the school-year level. We use these 
data as control variables in our robustness analysis. 

We construct variables for the historical population structure in a 
school’s neighborhood using 1990 tract-level census data by ethnicity/ 
race and boundary shapefiles provided by the Minnesota Population 
Center. We implement a geographic information system (GIS) procedure 
to find census tracts within 500 m of the school. When several nearby 
census tracts are identified, we use the population-weighted average of 
the population shares. We call the area covered by these nearby census 
tracts the “school neighborhood”. The 1990 Chinese population share in 
a school neighborhood is our primary measure of historical Chinese 
exposure. We also report results using other measures based on wider 
definitions of Asian groups (e.g., all Asians and Asians excluding Asian 
Indians) and various geographic scopes (census tracts within 1000, 
2000, and 3000 m). 

Summary Statistics. We restrict the sample to school-grade-year-race/ 
ethnicity cells for which both math and ELA mean test scores are 
observed. Thus, our baseline sample is the same for both math and ELA 
outcomes.5 Table 1 provides summary statistics. Panel A displays means 

and standard deviations of the group mean test scores for all students 
and by race, weighted by the number of students taking the test. The 
means for the math and ELA scores are 675.1 and 658.6. These are equal 
to the means in the underlying individual-level test score distributions. 
On the other hand, standard deviations for individual-level test score 
distributions cannot be recovered from the group means. Therefore, 
when assessing the magnitude of our estimates, we use the DOE statistics 
on standard deviations retrieved from individual-level data in New York 
State. The average standard deviation for grades three through eight is 
40.5 for ELA and 41.9 for math.6 

The test score means by race show that Asian students perform better 
than black and Hispanic students in both math and ELA. They also 
perform better than white students in math. In ELA, the mean score for 
Asian students is slightly lower than for white students. In both ELA and 
math, Asian students have the largest share at the highest performance 
level (around 48% in math and 12% in ELA, see Appendix Table A1). 
Asian students have also the smallest share at the lowest performance 
level (around 2.5% in math and 4.4% in ELA). Overall, Asian students 
perform well in both subjects and are particularly high achieving in 
math. 

Appendix Figure A2 shows group-mean test score distributions by 

Table 1 
Summary Statistics.   

Full Sample  
Mean Standard 

Deviation 
N 

Panel A. Test Scores    
Math, All 675.1 (23.0) 59,399 
Math, Non-Asian 670.6 (20.7) 49,872 
Math, Asian 701.2 (17.1) 9527 
Math, White 692.4 (17.8) 9141 
Math, Black 664.2 (18.1) 18,824 
Math, Hispanic 667.5 (18.3) 21,907 
ELA, All 658.6 (16.5) 59,399 
ELA, Non-Asian 656.2 (15.6) 49,872 
ELA, Asian 672.4 (14.5) 9527 
ELA, White 674.1 (14.6) 9141 
ELA, Black 653.0 (12.7) 18,824 
ELA, Hispanic 652.1 (13.3) 21,907 
Panel B. Enrollment, Student Shares, and 

Class Size    
Enrollment 110.66 (72.87) 23,996 
Asian Student Enrollment 16.4 (30.2) 23,996 
Black Student Enrollment 33.4 (34.9) 23,996 
Hispanic Student Enrollment 45.09 (44.05) 23,996 
White Student Enrollment 14.9 (21.29 23,996 
Asian Student Share 11.84 (17.8) 23,996 
Black Student Share 34.3 (30.7) 23,996 
Hispanic Student Share 39.9 (27.2) 23,996 
White Student Share 13.9 (21.5) 23,996 
Class Size 24.6 (4.5) 19,949 

Notes: Panel A shows means and standard deviations for group-mean test score 
data at the school-grade-year-ethnicity/race level for 1080 New York City public 
schools. The data cover the years 2006–2012 and include grades 3–8. The 
number of observations is lower for subgroups because group means are avail-
able only for schools where more than five students are observed in a school- 
grade-year-ethnicity/race cell. The means in Panel A are weighted by the 
number of students taking the test. Panel B shows unweighted means and 
standard deviations for data on enrollment and share of students by race at the 
school-grade-year level. Enrollment is measured by the number of students 
taking the ELA and math tests (when attendance in the two tests is not equal, the 
larger value is used). Class size is the average within a school-grade-year cell and 
available from the year 2007 onwards. 

3 The aim of the DOE scaling procedure is to improve the comparability of the 
test scores across grades and years. The DOE considers the difficulty of the 
question, its capacity to differentiate between high- and low-performing stu-
dents, and the likelihood of getting a correct answer by guessing. The scaling by 
grade has no impact on our econometric analysis, because we include grade-by- 
year fixed effects in all regressions. Also, the tests scores are not standardized to 
have a common standard deviation. Therefore, the test scores of Asian students 
do not mechanically affect the test scores of non-Asian students.  

4 This leaves us with a baseline sample of 1,080 schools. Appendix Figure A1 
shows an example of geocoded schools and census tracts in Manhattan. 

5 This restriction reduces the main estimation sample by 0.3% (142 obser-
vations). Results are very similar when this restriction is not imposed and are 
available upon request. 

6 These statistics are drawn from “New York State Testing Program 2006: 
English Language Arts, Grades 3-8” and “New York State Testing Program 2006: 
Mathematics, Grades 3-8”, Tables 41 and 46. We use the average of grade-level 
standard deviations weighted by the number of grade-level observations. 
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race/ethnicity and for Asian Dragon and non-Dragon students. Appendix 
Table A2 shows a formal test of differences in mean test scores between 
Asian Dragon and non-Dragon students. In a specification controlling for 
school fixed effects, the Asian students in the Dragon cohort have 0.813 
points higher mean ELA score and 3.162 points higher mean math score. 
We reject the null hypothesis of equivalent group means, suggesting that 
Asian Dragon students perform better, on average, compared to Asian 
non-Dragon students. The shape of the distributions is similar, however, 
and the distributions have common support across a wide range.7 

Panel B of Table 1 shows descriptive statistics for enrollment and 
shares of students by race. The mean enrollment at the grade level is 
around 110 students. The average class size is 24.6 students. The mean 
Asian student share is 11.8% with a standard deviation of 17.8%. The 
mean 1990 Chinese population share based on census tracts within the 
500-meter radius is 2.7% with a standard deviation of 6.3% (Appendix 
Table A3). 

3. Empirical strategy 

3.1. Asian fertility shock in the dragon year 

In the Chinese calendar, the Dragon year appears once every 12 
years. According to a widespread belief among many East Asian cul-
tures, children born in these years are luckier, brighter, and more likely 
to flourish. This belief generates fertility shocks in populations among 
which it is prevalent. Previous research finds spikes in birth rates in the 
Dragon years in China (Mocan & Yu, 2017), many East Asian regions (e. 
g., Goodkind, 1995; Yip, Lee, & Cheung, 2002) and among the Asian 
population in the U.S. (Johnson & Nye, 2011). According to the U.S. 
Census Bureau data, Asian births per 1000 individuals are around 7.5% 
higher in 2000, compared to the average rate in the years 1998–1999 
and 2001–2002, while the non-Asian birth rate does not show a similar 
spike (see Appendix Figure A3). 

Our empirical strategy employs a shock to the Asian birth rate in the 
Chinese Dragon year, which started on the 5th of February in 2000 and 
ended on the 23rd of January in 2001. The increase in the Asian fertility 
rate in this Dragon year mainly affects births in the Western calendar 
year 2000. Hence, we use the terms “2000 cohort” and “Dragon cohort” 
interchangeably. We account for the fact that the Chinese Dragon year 
continued in the first 23 days of the Western calendar year 2001 by 
excluding the 2001 cohort in a robustness specification. This does not 
affect our results appreciably. 

Fig. 1 shows growth rates in total enrollment of Asian and non-Asian 
students from cohort t − 1 to cohort t in our data. There is a dramatic 
spike in Asian enrollment in the 2000 cohort; while there is little 
between-cohort deviation before the 2000 cohort, enrollment of Asian 
students increases by around 10% from the 1999 to 2000 cohort and 
declines by around 5% from the 2000 to 2001 cohort.8 We do not 
observe a similar spike in non-Asian enrollment. This implies that the 
fertility shock increases the share of Asian students in the Dragon cohort. 
Our empirical strategy exploits the fact that this shock is dispropor-
tionately larger in areas with large historical Asian population. Next, we 
provide a formal discussion of this relationship. 

3.2. Geographic variation in the fertility shock 

Consider a school neighborhood with A Asian and H non-Asian births 
in a cohort born in a non-Dragon year. The share of Asian children in a 
non-Dragon cohort is then a = A/(A + H). Suppose that the Dragon year 
increases Asian births by δ⋅100% and has no impact on the number of 
non-Asian births. The share of Asian children in the Dragon cohort will 
then be aD = (1 + δ)A/((1 + δ)A + H). It is straightforward to show that 
the increase in the share of Asian children between the Dragon and non- 
Dragon cohorts, aD − a, is the following function of the size of the 
fertility shock in the Dragon year and the share of Asian children in the 
non-Dragon cohort: 

g(a, δ) =
a − a2

δ− 1 + a
. (1) 

This function is concave and nonnegative when a ∈ [0,1] and has a 
maximum at a = 0.5 for δ > 0. This relationship implies that a fertility 
shock of δ = 0.075 induces a difference of around 1.8 percentage points 
in the share of Asian children in the Dragon cohort compared to other 
cohorts between areas with a = 0 and a = 0.5. 

Fig. 2 shows the function g(a,0.075) for a ∈ [0,1] and the empirical 
distribution of the share of Asian students in the non-Dragon cohorts 
born one to three years before the Dragon cohort (in 1997–1999). For 
the majority of school neighborhoods, the share of Asian students in 
these non-Dragon cohorts is within the range where g(a, 0.075) is 
increasing. As a result, the average derivative of g(a, 0.075) evaluated 
across the distribution of the share of Asian students in these cohorts is 
positive (0.055). It is worth noting that the nonlinear relationship in Eq. 
(1) could affect our analysis. However, our results are very similar when 
we allow for nonlinearity in our empirical model. 

3.3. IV estimation 

In our analysis, the key Asian groups are those influenced by the 
Chinese culture. For this reason, we base our preferred instrumental 
variable on the local Chinese population share in 1990. NYC is an 
especially suitable metropolitan area for our research design because the 
1990 Chinese population share varied considerably across neighbor-
hoods, as shown in Fig. 3. The figure also shows that schools in our data 
are scattered across areas with high and low historical Chinese exposure. 

We exploit variation in the share of Asian students induced by the 

Fig. 1. Growth Rate of Enrollment of Asian and Non-Asian Students in New 
York City Public 
Schools by Birth Cohort. 
Notes: The figure is based on annual enrollment of a cohort, averaged across 
calendar years. The growth rate is calculated as the percentage change in 
enrollment from the previous cohort. Data source: New York City Department 
of Education (2006–2012). 

7 It is important to note that we control for cohort fixed effects in our 
regression analysis. Therefore, these between cohort differences in Asian 
achievement do not affect our estimates. We also show below that our instru-
ment does not have a statistically or economically significant impact on average 
Asian achievement.  

8 In levels, the increase from the 1999 to 2000 cohort is 910 Asian students. 
We note the negative growth rate for the 2001 cohort is due to the number of 
Asian students declining back toward the pre-Dragon levels. In absolute terms, 
this drop is smaller than the increase in 2000. Therefore, we cannot test 
whether the effect is different in the case of a negative exogenous shock to the 
share of Asian students. 
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disproportionately large fertility shock in the Dragon year in areas with 
a high historical Chinese population share by estimating the following 
two-stage least squares (TSLS) model: 

yrsgt = ρ1CSs,1990 + ρ2Dragongt + γASsgt + β
′

1Xrsgt + ursgt (2a)  

ASsgt = τ1CSs,1990 + τ2Dragongt + τ3CSs,1990 × Dragongt + β
′

2Xrsgt + νrsgt

(2b)  

where yrsgt is the mean test score of non-Asian students in racial/ethnic 
group r in school s, grade g, and year t. ASsgt is the share of Asian students 

in school s, grade g, and year t. Dragongt is a binary indicator taking the 
value one if the cohort born in 2000 is in grade g in year t and zero 
otherwise. CSs,1990 is the Chinese population share in 1990 in the 
neighborhood of school s. Xrsgt is a vector of control variables. In our 
baseline specification, we include enrollment at the grade, and school, 
race, and grade-by-year fixed effects.9 We weight the regressions by the 
number of students taking the test and cluster the standard errors at the 

Fig. 2. Theoretical Impact of the Fertility Shock in the Dragon 
Year. 
Notes: This figure displays the theoretical impact of a 7.5-per-
centage-point fertility shock in a Dragon year on the share of 
Asian children in the Dragon cohort compared to other cohorts 
(right axis). The histogram shows the empirical distribution of 
the share of Asian students in the third grade for three non- 
Dragon birth cohorts born in 1997–1999 (left axis).   

Fig. 3. Chinese Population Share by Census Tract in New York City, 1990. 
Notes: This figure displays the Chinese population share by census tract in New York City in 1990. Dots represent public schools in our data. Data sources: U.S. Census 
Bureau 1990 census data and 1990 census tract shapefiles, both provided by the Minnesota Population Center; New York State School Report Cards. 

9 Note that when school and grade-by-year fixed effects are included the 
terms for main effects of CSs,1990 and Dragongt become redundant. 
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census-tract level. 
The IV model uses the interaction term between the Dragon cohort 

dummy and the 1990 Chinese population share in a school’s neighbor-
hood as an instrument for the share of Asian students. The first-stage 
coefficient on the instrument, τ3, recovers the difference in the within- 
school effect of the fertility shock on the share of Asian students in the 
Dragon cohort compared to other cohorts between schools in neigh-
borhoods with high and low historical Chinese population shares. 

As many previous studies examining the impacts of racial composi-
tion in schools, our strategy uses within school variation in the share of 
Asian students across cohorts. The key difference is that, rather than 
using a large number of idiosyncratic shocks as a source of identifying 
variation, we exploit an explicit population shock due to a cultural 
belief.10 This allows us to use variation in the share of Asian students 
stemming from the historical differences in the local population struc-
ture, which, conditional on school fixed effects, is plausibly exogenous 
with respect to scholastic achievement realized almost two decades later 
when the students in our data enter the school. 

The key identifying assumption of this empirical strategy is that, 
conditional on enrollment at the grade and school, race, and grade-by- 
year fixed effects, the population shock due to the Dragon belief is un-
correlated with unobservable factors that affect both the share of Asian 
students and the non-Asian test scores. To lend credibility to this 
assumption, we show that our results are little affected when we control 
for year and year of birth trends interacted with the 1990 Chinese 
population share. This indicates that neighborhood-specific trends 
correlated with non-Asian test scores are unlikely to be a major source of 
bias in our analysis. 

Another threat for the causal interpretation of our IV estimates is the 
potential movement of non-Asian children across schools due to the 
larger local Asian cohort, which may mechanically affect school-level 
non-Asian test score distributions. However, as argued by Carrell, 
Hoekstra, and Kuka (2018), changing schools is a rather extreme 
response to negative peer effects, because it likely involves moving 
residence.11 Moreover, our robustness analysis shows that excluding 
schools that may be the most susceptible to student mobility, such as 
those located nearby a charter or private school or in areas with espe-
cially high levels of Chinese exposure, does not affect our results. We 
also find no evidence of within-school attrition of non-Asian students 
due to the additional Asian students in the Dragon cohort.12 Because we 
control for grade-level enrollment in all regressions, our results are 
unaffected by the impact of the Asian fertility shock on the number of 
students in the grade, which can affect scholastic outcomes through 
congestion.13 

Our model is a group-mean version of the standard linear-in-means 
peer regression where the peer characteristic is a dummy for being 
Asian. Because this variable is pre-determined and not affected by peer 
interaction, our estimates are not affected by the reflection problem 
(Manski, 1993). Our analysis is also not biased by the potential me-
chanical correlation between the peer mean of the Asian dummy and the 
own value for the Asian dummy (see e.g., Angrist, 2014), because we 
focus on the outcomes of non-Asian students. Lastly, given that Asian 
background is likely measured with high accuracy, our estimates are 
unlikely to be affected by measurement error in the peer characteristic, 
which has been shown to attenuate estimates in quasi-experimental 
settings (Feld & Zölitz, 2017). 

3.4. Reduced-Form effects on enrollment, class size, and asian 
achievement 

We start the empirical analysis by examining the impact of the in-
strument on grade-level enrollment of Asian, black, white, and Hispanic 
students to demonstrate how it affects the number and composition of 
students. We also estimate the impacts on class size and Asian test scores 
to understand whether they are affected by the additional Asian 
students. 

Table 2 reports the effect of the instrument on grade-level enrollment 
by subgroup, grade-level average class size, and Asian test scores in the 
third grade (Panel A), which is the earliest grade that we observe in our 
data, and in all grades three through eight (Panel B), which are included 
in our baseline sample. In Panel A, the instrument has a positive and 
statistically significant effect on enrollment of Asian students in the third 
grade (p<0.05). The estimate implies that an increase of around 8.4 
percentage points in the 1990 Chinese population share in a school’s 
neighborhood induces one additional Asian student in the Dragon 
cohort compared to other cohorts. This effect corresponds to an increase 
of around 6.1% from the sample mean of Asian enrollment. The esti-
mates for enrollment of black, white, and Hispanic students are all sta-
tistically insignificant. In Panel B, showing the results for grades 3–8, the 
impact is positive for Asian enrollment and insignificant for other ethnic 
groups, except for Hispanic students for whom the estimate is negative 
and significant at the 10% risk level. We note that a negative coefficient 
is expected as we condition on total enrollment in the grade; when total 
enrollment is fixed, a positive shock to the number of students in one 
group means that the number of students in other groups needs to 
reduce, on aggregate. Nevertheless, one might still worry that the larger 
coefficient for Hispanic students compared to white or black students 
could mean that our empirical strategy does not identify the impact of 
the change in the share of Asian students alone, but also of a change in 
the composition of the non-Asian group. To address this, below we also 
estimate IV specifications controlling for the composition of non-Asian 
students. Reassuringly, this turns out to have little impact on our re-
sults. Furthermore, Appendix Table A4 shows that the instrument has no 
significant impacts on the shares of white, black, Hispanic, and female 
students. Overall, the findings in Table 2 indicate that the instrument 
has a significant positive impact on Asian enrollment. The similar 
findings for the third grade and all grades indicate that the impact of the 
instrument on the number of Asian students does not vanish when the 
Dragon cohort moves across grades. 

In column 5 of Table 2, the impact of the instrument on class size is 
small and insignificant for both grade 3 and all grades. This result stems 
likely from the fact that class size is limited to 25 students in NYC public 
schools. Therefore, an increase in total enrollment does not need to 
result in larger class size, because classes that exceed the threshold are 
likely to be split. 

Columns 6 and 7 of Table 2 show the impact of the instrument on 
Asian test scores. This regression allows us to assess whether the addi-
tional Asian students in the Dragon cohort are similar in terms of 
scholastic performance, on average, compared to Asian students who 
would be born in the Dragon year in the absence of the Dragon belief. 

10 Because we use an explicit population shock as a source of variation in 
student composition, our empirical strategy is also linked to Imberman, Kugler, 
and Sacerdote (2012), who employ quasi-experimental variation in peer 
composition arising from explicit shocks to the local population structure due to 
Hurricanes Katrina and Rita to estimate the impacts of evacuee students on 
educational outcomes of non-evacuee students.  
11 They examine the impacts of disruptive peers and find negative peer effects 

on test scores that are of a similar magnitude as ours.  
12 We also note that the causal interpretation of our estimates is not affected 

by avoidance of classes with peers who are negatively affecting test scores, 
because our regressions identify the average grade-level impact of the share of 
Asian students within schools. Such avoidance may occur if, for instance, par-
ents lobby school principals to move their children to classes with fewer peers 
that have negative impacts on their child’s achievement (see e.g., Carrell, 
Hoekstra, and Kuka, 2018).  
13 One might be still concerned that congestion in pre-schools could affect our 

results. We do not have test score data at the pre-school level that would allow 
us to test for this hypothesis directly. However, because we do not find evidence 
of congestion in primary schools affecting our results, and the correlation be-
tween pre-school and primary school enrollment is high (0.93), pre-school 
congestion is unlikely to explain our results. 
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Estimates for both ELA and math are small and insignificant, indicating 
that the instrument does not change the average Asian peer 
achievement. 

In Appendix Table A5, we examine the impact of the instrument on 
the share of Asian students in each of the four performance levels. We 
note that the performance level shares alone do not reveal the magni-
tude of differences in student achievement because both small and large 
changes in the test score can move a student from one level to another.14 

Therefore, it is important to interpret the results in the context of the 
estimated impacts on Asian test scores in Table 2. The results for Asian 
performance level shares suggest that the instrument increases the share 
of Asian students at the lowest performance level 1. However, as shown 
above, this does not result in lower average achievement in either sub-
ject. One potential explanation is that the test score differences that 
generate the differences in the performance level shares are small. 

Another explanation is that an increase in the share of well-achieving 
students offsets the negative impact on the average test scores of the 
increase in the share of students at the lowest performance level. Indeed, 
we do find positive, although statistically insignificant, impacts of the 
instrument on the shares of students at the highest performance level 4. 
For math, the point estimate for the level 4 share is more than three 
times larger compared to the point estimate for the level 1 share, but it is 
less precisely estimated. 

Overall, the results in this section indicate that the fertility shock in 
the Dragon year increases the number of Asian students and has little 
impact on class size. While the fraction of students at the highest and 
lowest performance levels appears to be higher among the additional 
Asian Dragon students, their average test scores are not significantly 
different form other Asian students in the Dragon cohort. 

Table  2 
Effect of the Instrument on Enrollment, Class Size, and Asian Test Scores.   

(1) (2) (3) (4) (5) (6) (7)  
Enrollment Class Size Asian Test Score  
Asian Black White Hispanic  Math ELA 

Panel A. Grade 3        
1990 Chinese population share (%) * Dragon 0.119** − 0.0332 0.0201 − 0.0698 − 0.000557 0.0254 0.0212  

(0.0507) (0.0372) (0.0279) (0.0444) (0.0136) (0.0446) (0.0401) 
Dependent Mean 14.57 28.32 15.09 39.33 22.31 704.86 676.16 
Observations 4919 4919 4919 4919 4117 1971 1971 
Number of schools 724 724 724 724 713 328 328 
Panel B. All Grades        
1990 Chinese population share (%) * Dragon 0.156*** − 0.00397 − 0.0216 − 0.0957* 0.00685 0.00991 0.0113  

(0.0541) (0.0253) (0.0157) (0.0529) (0.0129) (0.0239) (0.0274) 
Dependent Mean 16.40 33.43 15.72 45.09 24.59 701.25 674.10 
Observations 23,996 23,996 23,996 23,996 19,942 9478 9478 
Number of schools 1080 1080 1080 1080 1071 542 542         

Notes: This table reports estimates of the effect of the instrument on grade-level enrollment, grade-level average class size, and Asian test scores. We report results for 
grade 3, which is the earliest grade that we observe in our data, and for grades 3–8, which are included in our baseline sample. The instrument is the interaction 
between the 1990 Chinese population share and the Dragon dummy, equal to one for the Dragon cohort and zero otherwise. The number of observations is lower in 
column 5 than in columns 1–4 because average class size is missing for some observations in the baseline sample. Estimations in columns 6–7 use a sample in which the 
Asian test scores are observed. All specifications control for grade-level enrollment and school and grade-by-year fixed effects. Standard errors clustered at the census- 
tract level are in parentheses. *** p<0.01, ** p<0.05, * p<0.10. 

Table  3 
Effects of Asian Peers on Non-Asian Test Scores.   

(1) (2) (3) (4)  
First Stage Reduced Form IV OLS 

Panel A. Non-Asian ELA Score    
1990 Chinese population share (%) × Dragon  0.154*** − 0.101**    

(0.0568) (0.0415)   
Asian student share (%)   − 0.656** 0.0199    

(0.288) (0.0415) 
Panel B. Non-Asian Math Score    
1990 Chinese population share (%) × Dragon  0.155*** − 0.0906**    

(0.0570) (0.0419)   
Asian student share (%)   − 0.583** 0.0585    

(0.291) (0.0384) 

Notes: This table reports coefficients from IV and OLS regressions of ELA and math scores of non-Asian students on the share of Asian students. Outcomes are mean test 
scores by school, grade, year, and race/ethnicity. The sample includes 49,872 observations (1080 schools). The instrument is the interaction between the 1990 Chinese 
population share and the Dragon dummy, equal to one for the Dragon cohort and zero otherwise. All specifications control for grade-level enrollment and school, 
grade-by-year, and race fixed effects. Columns 1 and 2 display the first-stage and reduced-form coefficients on the instrument. Columns 3 and 4 display the IV and OLS 
coefficients on the share of Asian students. All regressions are weighted by the number of students taking the test. Standard errors clustered at the census-tract level are 
in parentheses. *** p<0.01, ** p<0.05, * p<0.10. 

14 A marginal change in the test score can move a student from one level to 
another if the student is close to a level cutoff. 
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4. Results 

4.1. Effects on test scores 

Table 3 shows our baseline IV estimates. The first-stage estimates are 
around 0.15 and significant at the 1% risk level.15 These estimates imply 
that, within a school, the share of Asian students is 1.5 percentage points 
higher in the Dragon cohort compared to other cohorts in areas with 10 
percentage points higher 1990 Chinese population share. The reduced- 
form effects on non-Asian test scores are negative and statistically sig-
nificant for both ELA and math. The IV estimates of the impact of the 
share of Asian students on non-Asian test scores are –0.656 for ELA and 
–0.583 for math, and both are significant at the 5% risk level.16 These 
estimates mean that a 10-percentage-point increase in the share of Asian 
students reduces non-Asian ELA and math scores by around 6.6 and 5.8 
points, or by around 0.16σ and 0.14σ, respectively.17 

We also follow the recommendation of Andrews, Stock, and Sun 
(2019) and calculate the Anderson-Rubin (AR) confidence intervals, 
which are robust against weak identification, using the Stata weakiv 
package. We note that, in the single-instrument setting, the TSLS esti-
mator is approximately unbiased even under weak identification (see e. 
g., Angrist & Pischke, 2008; Skeels & Windmeijer, 2018). However, the 
size of the TSLS test based on the conventional t-statistic may be dis-
torted (e.g., Stock and Yogo, 2005). The robust AR confidence interval is 
not affected by such distortions and should therefore be used to check 
for robustness of confidence intervals against weak instruments 
(Andrews et al., 2019). Reassuringly, the 95% robust AR confidence 
intervals for our IV coefficient on the share of Asian students are 

[–1.801, –0.230] for ELA and [–1.671, –0.116] for math, suggesting 
that the rejection of the null hypothesis is not driven by weak identifi-
cation. This is reassuring given that first-stage F-statistics are both below 
the rule of thumb of 10 (7.293 for ELA and 7.386 for math). 

The fourth column in Table 3 shows the corresponding OLS esti-
mates. These estimates are positive, small, and insignificant for both 
subjects.18 The upward bias in the OLS estimation is in line with the 
existence of unobserved factors that vary over time within schools and 
that are positively correlated with both the share of Asian students and 
non-Asian student achievement. For instance, Asian parents, who can 
have high expectations for their children’s education (see e.g., Chao & 
Tseng, 2002; Mocan & Yu, 2017), may decide to enroll their children 
into schools where educational outcomes improve. This can induce a 
positive bias in the OLS regressions. 

4.2. Internal validity 

Table 4 shows results for several robustness specifications that 
examine the validity of our IV approach. Panel A replicates the baseline 
IV estimates for comparison. 

In Panel B, we control for linear terms of calendar year and birth year 
interacted with the 1990 Chinese population share. This increases the 

effect to –0.773 for math and reduces it to 
–0.543 for ELA. While controlling for trends leads to a lower preci-

sion of the estimation, both estimates are significant at the 10% risk 
level. 

Panel C controls for average class size, enrollment of black, white, 
and Hispanic students, number of students per teacher, and the fraction 
of teachers with fewer than three years of experience. The coefficient on 
the share of Asian students is –0.754 for ELA (p<0.05) and 

–0.715 for math (p<0.05), suggesting that class size, changes in 
enrollment of the non-Asian subgroups, and teacher resources are not 
driving the results. The specification in Panel D is otherwise similar as 
Panel C but replaces the enrollment variables with the shares of students 
in the corresponding non-Asian subgroups and adds the share of female 
students in the grade. The estimate for math (–0.522; p<0.05) is only 
slightly lower than in the baseline specification. The estimate for ELA 
reduces to –0.519, but it is still significant at the 10% risk. 

One potential confounding factor could be mobility of students 
across schools as a response to the Asian fertility shock. The Asian 
Dragon cohort could increase competition for available slots in high- 

Table 4 
Specification Checks.   

(1) (2) (3) (3)  
Non-Asian 
ELA Score 

Non-Asian 
Math Score 

Number Of 
Schools 

Observations 

Panel A. Baseline − 0.656** − 0.583** 1080 49,872  
(0.288) (0.291)   

Panel B. Year and 
Cohort Trends 

− 0.543* − 0.773* 1080 49,872  

(0.313) (0.418)   
Panel C. Controls − 0.754** − 0.715** 1076 41,235  

(0.360) (0.355)   
Panel D. Controls, 

replace levels 
with shares 

− 0.519* − 0.522** 1074 41,147  

(0.277) (0.260)   
Panel E. Exclude 

Most Exposed 
Areas 

− 2.175*** − 0.842 899 40,941  

(0.719) (0.516)   
Panel F. Exclude 

Schools Nearby 
a Private or 

− 0.756** − 0.730** 888 41,958 

Charter School (0.351) (0.352)   
Panel G. Exclude 

Adjacent 
Cohorts 

− 0.837*** − 0.633** 1080 39,230  

(0.317) (0.298)   
Panel H. Grades 

3–6 
− 0.589** − 0.557* 1077 37,074  

(0.300) (0.335)   
Panel I. Quadratic 

Instrument 
− 0.688** − 0.600** 1080 49,872  

(0.326) (0.283)   

Notes: Panel A reports the baseline IV estimates. Panel B includes calendar year 
and birth year interacted with the 1990 Chinese population share as control 
variables. Panel C controls for average class size, black enrollment, white 
enrollment, and Hispanic enrollment at the grade level, and for pupils per 
teacher ratio and share of teachers with fewer than three years of experience at 
the school level. Panel D is otherwise similar as panel C but replaces enrollment 
variables with the shares of students in the corresponding subgroups and adds 
the share of female students. Panel E excludes schools in the top quintile of the 
1990 Chinese population share. Panel F excludes schools in the bottom quintile 
of the distance to a private or charter school. Panel G excludes cohorts born one 
year before or after the Dragon cohort. Panel H shows results for grades 3–6, in 
which we observe the Dragon cohort. Panel I adds the square of the 1990 Chi-
nese population share interacted with the Dragon dummy as an instrument. All 
specifications control for grade-level enrollment and school, grade-by-year, and 
race fixed effects. Regressions are weighted by the number of students taking the 
test. Standard errors clustered at the census-tract level are in parentheses. *** 
p<0.01, ** p<0.05, * p<0.10. 

15 The first-stage coefficients are slightly different for math and ELA because 
the regressions are weighted by the number of students taking the test, which is 
not always the same for both subjects. Appendix Figure A4 shows the distri-
bution of the residual share of Asian students from a regression controlling for 
grade-level enrollment and school, grade-by-year, and race fixed effects. The 
figure shows that there is substantial variation left in the share of Asian students 
after controlling for these fixed effects and enrollment. Appendix Figure A5 
displays a scatter plot of predicted Asian share on observed Asian share. The 
relationship is fairly linear with a slope (standard error) of 0.019 (0.00075).  
16 For a specification that does not control for enrollment, the IV estimates 

(standard errors) are –0.740 (0.294) for ELA and –0.618 (0.293) for math.  
17 We use the DOE statistics on standard deviations in New York State. These 

are 40.5 for ELA and 41.9 for math. See section 2 for details.  
18 The OLS estimates are also positive, and become statistically significant, in 

a specification controlling for school-specific time trends (Appendix Table A6). 
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quality schools in high-exposure areas, pushing some poorly performing 
non-Asian students into other schools. This would mechanically increase 
average non-Asian test scores in high-exposure areas. As discussed in 
Section 3, the potential movement of students across schools is unlikely 
to be large enough to generate our estimates. Moreover, attrition of low- 
performing non-Asian students in high-exposure areas would go against 
us finding a negative impact. 

To lend further credibility to the assumption that selection of stu-
dents across schools, due to the larger number of Asian students in the 
Dragon cohort, is not large enough to generate our results, we conduct 
three tests. In Panel E, we exclude from the sample areas in the top 
quintile of the 1990 Chinese population share, where moves to other 
neighborhoods may have been most likely for two reasons. First, due to 
the fixed costs of moving, non-Asian families in areas that experienced 
the largest shocks are disproportionately more likely to respond. Second, 
the increase in the share of Asian children and the negative impacts on 
tests scores may be more easily observable for parents of non-Asians 
students in highly-exposed areas, whereas they may be less obvious in 
areas with lower exposure. Reassuringly, the point estimates obtained 
from the sample excluding the most exposed areas are larger than in the 
baseline specification: the estimates are –2.175 for ELA (p<0.01) and 
–0.842 for math (p = 0.103). In Appendix Figure A6, we also show that 
these results are robust across a wide range of 1990 Chinese population 
share cutoffs. 

Another concern could be that parents may transfer their child to 
another school within the same residential area. Transfers between 
public schools are unlikely because only special needs and circum-
stances could enable students to move to an undesignated school.19 

Children may, however, apply to a local charter or private school. Access 
to these schools is restricted by screening and, in case of private schools, 
high tuition fees. Nevertheless, in Panel F, we exclude from the sample 
public schools that are close to a charter or private school, because 
transfers can be expected to be more likely when an alternative school is 
located nearby.20 When we drop the quintile of public schools that are 
closest to a charter or private school, the magnitude of the estimates is, 
again, larger than in the baseline specification and both estimates are 
significant at the 5% level. The estimates are little affected by the choice 
of the distance cutoff (Appendix Figure A7). 

As a third test for student mobility, we examine student attrition by 
estimating the impact of the instrument on within-school changes in the 
number of non-Asian students from third to fourth and fourth to fifth 
grade.21 For instance, parents may try to move their child to another 
school when they observe a reduction in test scores. The results are 
provided in Appendix Table A7. For both outcomes, the estimates are 
small and statistically insignificant. Overall, the findings in Panels E and 
F and Appendix Table A7 suggest that selection of non-Asian students in 
response to the fertility shock in the Dragon year is unlikely to drive our 
results. 

The fertility shock could affect the 2001 cohort, because the Chinese 
Dragon year ends on January 23, 2001. Furthermore, if spillovers across 
grades are important, children born in 1999 and 2001 may be most 
affected because of the smallest age difference relative to the Dragon 
cohort. In Panel G, we exclude these adjacent cohorts from the sample. 

The estimates for both math and ELA are similar compared to the 
baseline and suggest that the children born in the first 23 days of the 
year 2001 or spillovers to adjacent cohorts have little impact on our 
results. 

Panel H shows results for a sample including grades 3–6, in which the 
Dragon cohort is observed. The point estimates are similar compared to 
our preferred baseline estimates obtained from the sample including all 
grades 3–8, although the precision of the estimation is lower. We prefer 
the specification including grades 3–8 as it provides smaller standard 
errors. This is because the larger sample contributes to the estimation of 
school fixed effects, which increases the power of the analysis. 

Panel I shows results for a specification including the square of the 
1990 Chinese population share interacted with the Dragon dummy as an 
additional instrument. This is motivated by the concave function of the 
theoretical impact in Eq. (1). Allowing for the nonlinear first-stage 
impact of the instrument does not affect the estimates appreciably.22 

4.3. Effects on performance levels 

Columns 1–4 in Table 5 show estimates of the impacts of the share of 
Asian students on the share of non-Asian students in each of the four 
performance levels. Columns 5 and 6 show results for the share of non- 
Asian students at the two lowest and at the lowest and highest perfor-
mance levels, respectively. The former specification estimates the effect 
on the share of students who are not meeting all learnings standards 
while the latter tests for the dispersion of the performance level distri-
bution. For all specifications, the first-stage estimate is highly significant 
(see Appendix Table A10). 

For math, we detect an increase in the share of students at the lowest 
performance level (0.509; p<0.05). The rise in the share of non-Asian 
students at the lowest performance level, combined with the signifi-
cant reduction in their math scores (Table 3), suggests that the increase 
in the share of Asian students causes a larger fraction of non-Asian 
students to lag behind in this subject. The estimate means that a 10-per-
centage-point increase in the share of Asian students increases the share 
of non-Asian students who fail to meet the learning standards by around 
5.1 percentage points or around 61% from the sample mean. The esti-
mate in column 5 indicates a more general (marginal) reduction in non- 
Asian math proficiency. 

The pattern of the estimates is slightly different for ELA, for which we 
observe a statistically significant reduction in the share of non-Asian 
students at the highest performance level 

(–0.309; p<0.05). We also detect a (marginally) significant increase 
for level 2, at which students only partially meet the learning standards 
(0.413; p<0.10). The estimate in column 6 is consistent with the 
contraction of the non-Asian ELA performance distribution. Overall, 

19 These criteria are: 1) medical reasons, 2) students’ safety, 3) parent’s 
employer being located far from the designated school, 4) a sibling attending a 
different school, and 5) own school being listed as a school in need of 
improvement or low-achieving school in the last two years.  
20 Addresses of charter and private schools are drawn from the DOE and 

Private Schools Universe Survey data. Following the same geocoding procedure 
as for public schools (see section 2.1), we assign coordinates to charter and 
private schools operating in NYC during the period of analysis.  
21 We restrict this analysis to grades 3-5 because the majority of schools in our 

sample end in the fifth grade. Hence the number of observations for changes in 
enrollment across higher grades is too small for precise estimation. 

22 Appendix Table A8 shows results for alternative definitions of the instru-
ment. These specifications are based on various Asian subpopulations (Chinese, 
Asian excluding Asian Indians, and all Asian) and school neighborhoods (census 
tracts within 500, 1,000, 2,000, and 3,000 meters of the school). The IV esti-
mates for ELA range from –0.588 to –0.939 and are all statistically significant 
(p<0.05). For math, the IV estimates range from –0.310 to –0.598, with six of 
the 12 estimates being significant at the 5% or lower risk level and three being 
significant at the 10% risk level. The smallest buffer of 500 meters provides the 
smallest p-values. This is likely resulting from the fact that defining school 
neighborhoods by a wider radius leads to more overlap between school 
catchment areas. We cannot explicitly test for this hypothesis, however, as data 
on the actual school catchment areas are not available. Appendix Table A9 
shows estimates for specifications using the share of Asian students in the 
school in the year 2006 (before the Dragon cohort enters the data) interacted 
with the Dragon dummy as the instrument. The IV estimates for this specifi-
cation are also negative (–1.343 for ELA and–0.850 for math). We prefer the 
results based on the instruments constructed from the 1990 census data because 
these data allow us to focus on Asian subpopulations among which the Dragon 
belief is prevalent and are realized before the fertility shock in the year 2000. 
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compared to math, the impacts appear to be weaker at the lower tail of 
the ELA performance distribution. The estimates suggest that the 
decline in ELA test scores occurs across the three highest performance 
levels; the reduction in the top-performing group and the smaller in-
crease in the second highest group suggest that some of these students 
move to lower performance levels. Moreover, the decline in the share 
of students at the lowest performance level suggests that some low- 
achieving students may benefit from the larger share of Asian stu-
dents in this subject. Section 5 discusses some possible explanations for 
these findings. 

4.4. Heterogeneity by race/ethnicity and grade 

Panel A of Table 6 shows the impacts of the share of Asian students 
on non-Asian test scores by race. For math, the point estimates are 
negative for all groups, and (marginally) significant for the Hispanic 
group. The results for ELA are similar, except for the positive but 
insignificant point estimate for white students. For ELA, also the esti-
mate for the group combining black and Hispanic students is (margin-
ally) significant. Although caution is in order when interpreting these 
findings due to the relatively low precision of some estimates, and the 
lower precision of the first stage for the sample of black students (see 
Appendix Table A11), the results indicate fairly similar negative effects 

on math scores across non-Asian subgroups, whereas the negative 
impact on ELA scores appears to be driven by a reduction in achieve-
ment among Hispanic and black students. 

Panel B reports IV estimates by grade. We report results for grades 
3–6 as the sixth grade is the last one in which we observe the Dragon 
cohort. All first-stage coefficients are large and significant at the 5% risk 
level except for the sixth grade, for which the sample is the smallest (see 
Appendix Table A12). For both subjects, the IV estimates are negative 
for all grades and range from –1.019 to –0.191. The estimates for third 
grade scores are –1.019 (p<0.05) for math and –0.618 (p<0.10) for ELA. 
We also detect a (marginally) significant impact on fifth grade ELA 
score. Overall, although these estimates are based on smaller samples 
and the precision of the estimation reduces toward the sixth grade, they 
suggest that the negative effects persist across grades. 

4.5. Heterogeneity by school characteristics 

In this section, we examine whether the impact of Asian peers varies 
by school characteristics. We estimate the following reduced-form 
regression: 

yrsgt = ξ1CSs,1990 + ξ2Dragongt + ξ3CSs,1990 Dragongt + ξ4Zs Dragongt

+ξ5CSs,1990 Zs + ξ6CSs,1990 Dragongt Zs + β′

1Xrsgt + ursgt

(3) 

Here Zs is a school characteristic and the parameter of interest is the 
coefficient on its interaction with the instrument, ξ6. This coefficient 
tests whether the instrument has a different impact with respect to the 
school-level variable Zs. The vector Xrsgt includes enrollment at the grade 
and school, race, and grade-by-year fixed effects. As before, we weight 
the regressions by the number of students taking the test and cluster the 
standard errors at the census-tract level. 

Table 7 reports the results. We start by examining whether the im-
pacts are heterogeneous by the level of racial/ethnic fractionalization of 
the non-Asian student population. We use the ethno-linguistic frac-
tionalization (ELF) index, Fs = 1 −

∑

r
r2
sr (see, e.g., Bossert, D’Ambrosio, 

& Ferrara, 2011), where rsr is the share of students in a non-Asian eth-
nic/racial subgroup r (white, Hispanic, or black) in school s in 2006.23 

Schools with a higher index of fractionalization have more similarly 
sized non-Asian subgroups. The Subculture model of peer effects 

Table 5 
Effects of Asian Peers on the Share of Non-Asian Students by Performance Level.   

(1) (2) (3) (4) (5) (6) 
Performance 
level: 

Level 1:Learning 
standards not met 

Level 2: Learning standards 
partially met 

Level 3: Learning 
standards met 

Level 4: Learning standards met 
with distinction 

Levels 1 
and 2 

Levels 1 and 
4 

Math 0.509** 0.129 − 0.329 − 0.310 0.657* 0.173 
Dependent Mean 

(%) 
(0.250) 8.41 (0.225) 27.27 (0.205) 45.81 (0.291) 18.50 (0.367) 

35.68 
(0.258) 
26.92 

ELA − 0.268 0.413* 0.164 − 0.309** 0.144 − 0.578* 
Dependent Mean 

(%) 
(0.255) 9.47 (0.235) 38.56 (0.298) 47.48 (0.130) 4.49 (0.295) 

48.02 
(0.296) 
13.96 

Observations 49,872 49,872 49,872 49,872 49,872 49,872 
Schools 1080 1080 1080 1080 1080 1080 

Notes: This table reports IV estimates of the effect of the share of Asian students on the share of non-Asian students at the four performance levels separately for ELA and 
math, using the interaction term between the 1990 Chinese population share and the Dragon dummy as the instrument. Each cell reports a coefficient from a separate 
regression. The fifth and sixth columns show results for specifications using the share of students at the two lowest levels and of students at the lowest and highest levels 
as outcomes, respectively. All specifications control for grade-level enrollment and school, grade-by-year, and race fixed effects. Regressions are weighted by the 
number of students taking the test. Standard errors clustered at the census-tract level are in parentheses. *** p<0.01, ** p<0.05, * p<0.10. 

Table 6 
Effects of Asian Peers on Test Scores by Race/Ethnicity and Grade.   

(1) (2) (3) (4) 
Panel A: Race/ 
Ethnicity 

White Hispanic Black Hispanic and 
Black 

ELA 0.393 − 0.509* − 1.213 − 0.478*  
(0.456) (0.294) (0.837) (0.268) 

Math − 0.453 − 0.518* − 0.773 − 0.496 
N (0.401) 

9104 
(0.308) 
21,907 

(0.998) 
18,824 

(0.325) 40,731 

Schools 501 1051 956 1077 
Panel B: Grade 3rd 4th 5th 6th 
ELA − 0.618* − 0.215 − 0.883* − 0.500  

(0.320) (0.470) (0.501) (0.532) 
Math − 1.019** − 0.191 − 0.466 − 0.473 
N (0.402) 

9982 
(0.394) 
9937 

(0.403) 
9930 

(0.723) 7216 

Schools 722 715 731 598 

Notes: This table reports IV estimates of the effect of the share of Asian students 
on non-Asian ELA and math test scores by race/ethnicity and grade, using the 
interaction term between the 1990 Chinese population share and the Dragon 
dummy as the instrument. All specifications control for grade-level enrollment 
and school, grade-by-year, and race fixed effects. Regressions are weighted by 
the number of students taking the test. Standard errors clustered at the census- 
tract level are in parentheses. *** p<0.01, ** p<0.05, * p<0.10. 

23 This index measures the probability that two randomly selected non-Asian 
students belong to different racial/ethnic groups. When all non-Asian students 
in a school belong to the same racial/ethnic group, the index is equal to 0. For 
three non-Asian groups, the maximum value of the index is 1 − 3⋅(1/3)2

≈ 0.77. 
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suggests that these schools may experience higher levels of cultural 
conflict (Hoxby & Weingarth, 2005). In the context of our study, 
pre-existing cultural conflicts between non-Asian subgroups could 
amplify the negative impacts of the change in the racial composition. 
The rise in the share of Asian students may also trigger cultural 
rejection, which could further increase conflict and reduce student 
achievement. Indeed, in Panel A, we detect negative coefficients on the 
interaction term between the instrument and the index of racial frac-
tionalization. The estimate for ELA of –0.696 (p<0.01) indicates that 
non-Asian ELA scores decrease more in schools with a more fraction-
alized non-Asian student population. This estimate means that 
increasing the fractionalization index by 0.10 points increases the 
impact of the instrument on non-Asian ELA scores by around 60% 
compared to the baseline reduced-form estimate in Table 3. For math, 
the estimate is also negative, but smaller and not statistically signifi-
cant at the conventional confidence levels. 

In Panels B-E, we show that the impact of Asian peers does not 
change appreciably with enrollment, teacher experience, pupils per 
teacher ratio, or number of teachers, all measured in 2006 before the 
Dragon cohort enters the school; we detect only one marginally signif-
icant coefficient, for enrollment. This estimate is positive and small and 
means that, if anything, the magnitude of the negative impact of Asian 
peers is larger in schools with lower pre-Dragon-cohort grade-level 
enrollment. These findings provide evidence that pre-exiting differences 
in the quality and amount of teaching resources or larger grades are 

unlikely to explain our results.24 

We then turn the focus to class size. Previous research has shown that 
larger classes can have negative effects on scholastic achievement (e.g., 
Angrist & Lavy, 1999; Chetty et al., 2011; Fredriksson, Öckert, & Oos-
terbeek, 2013). We have shown that our instrument does not affect class 
size and that controlling for it has little impact on our IV estimates. 
However, this does not rule out the possibility that the impacts of racial 
composition may vary with class size. We test for this hypothesis in 
Panel F, but find no evidence of a significant interaction effect. 

In Panel G, we explore whether tracking of students to classes can 
explain our results. To do so, we examine possible differential effects in 
grades where enrollment is below or equal to the upper limit of 25 for 
class size: In such grades, there is likely to be only one class and hence no 
tracking. The coefficient on the interaction term is negative and signif-
icant for math (p<0.05); for ELA we do not reject the hypothesis of 
similar effects. These findings suggest that tracking of students to classes 
is unlikely to explain our results; if tracking was driving our results, we 
should find larger negative effects for larger grades where tracking is 
possible, but the results do not indicate this. A potential explanation for 
the larger effect on math in grades with 25 or fewer students could be 
that in smaller grades the interaction between classmates is more 
intensive, and interaction with peers in other classes in the same grade is 
limited or not possible. 

5. Discussion 

The parameter recovered by our IV strategy is the Local Average 
Treatment Effect (LATE). It identifies the impact of the increase in the 
share of Asian students due to the additional Asian students who are 
born in the Dragon year as a result of the belief that Dragon children are 
luckier, brighter, and more likely to succeed in life. Previous research 
using U.S. data has shown that Asian mothers of children born in a 
Dragon year are, on average, more educated and have higher income 
than other Asian mothers (Johnson & Nye, 2011). In their research using 
Chinese data, Mocan and Yu (2017) show that Chinese parents of 
Dragon children have higher expectations for their children’s education 
and invest more time and financial resources in them compared to other 
parents, but the Chinese Dragon children do not have higher self-esteem 
or expectations about the future. In line with their findings, we also find 
that Asian Dragon students perform better in school compared to Asian 
non-Dragon students. However, our instrumental variable does not 
induce a change in the average Asian test scores, although we find some 
evidence of an increase in the dispersion of the performance level dis-
tribution. This means that an average additional Asian student in the 
Dragon cohort is similar in terms of scholastic performance compared to 
an average Asian student who would be born in the Dragon year in the 
absence of the Dragon belief. We conclude that while changes in the 
average Asian peer achievement do not contribute to our IV estimates, 
the Asian peer group, which is the source of the estimated peer effects in 
our study, has 0.046σ and 0.094σ higher average test scores in ELA and 
math, respectively, compared to other Asian American student in NYC 
public schools.25 

We next compare our findings to other studies that have examined 
the effects of racial group composition on student achievement. Angrist 
and Lang (2004) find little evidence of socially or statistically significant 
overall effects of Metco students on their non-Metco classmates. 

Table 7 
Heterogeneity.   

(1) (2)  
ELA score Math score 

A. 2006 Racial Fractionalization − 0.605** − 0.133 
N = 47,679; Schools=966 (0.242) (0.203) 
B. 2006 Enrollment N = 47,679; Schools=966 0.00030* 

0.00018 
0.000070 
0.000121 

C. 2006 Fraction of Teachers with less than 3 
Yrs. of Experience (%) 

0.00123 0.000893 

N = 47,347; Schools=956 (0.00325) (0.00391) 
D. 2006 Pupils per Teacher Ratio 0.0113 0.0136 
N = 47,347; Schools=956 (0.0166) (0.0132) 
E. 2006 Number of Teachers N = 47,347; 

Schools=956 
0.00320 
(0.00231) 

− 0.00043 
(0.00170) 

F. 2007 Grade-Level Average Class Size 0.00318 − 0.0107 
N = 44,510; Schools=917 (0.00838) (0.00745) 
G. Current Enrollment ≤25 N = 49,872; 

Schools=1080  
0.0249 (0.105) − 0.434** 

(0.220) 

Notes: This table reports reduced-from coefficients on the interaction between 
the instrument and a school characteristic indicated by the panel title. Each cell 
reports a coefficient from a separate regression. For example, the estimates in the 
first row are for the coefficient on the interaction between the 1990 Chinese 
population share, Dragon dummy, and index of racial fractionalization. All 
specifications control for the main effects and the interaction between the 
Dragon dummy and school characteristic, the interaction between the Dragon 
dummy and 1990 Chinese population share, and the interaction between the 
school characteristic and 1990 Chinese population share, and they include total 
enrollment and school, grade-by-year, and race fixed effects. The index of racial 
fractionalization, enrollment, pupils per teacher ratio, number of teachers, and 
percentage of teachers with less than three years of experience are measured in 
2006. Class size is measured in 2007, which is the first year when it is available 
in our data. The dummy for enrollment less than or equal to 25 students is 
measured in the current year. Variation in the number of observations across 
specifications is due to the unavailability of data for some variables in some 
schools. For example, in Panel B, the estimation does not include schools for 
which enrollment in 2006 is not observed, such as schools that are observed for 
the first time after 2006. On the other hand, in Panel G, the interaction variable 
is based on current enrollment, which is available for all observations in the 
baseline sample. Regressions are weighted by the number of students taking the 
test. Standard errors clustered at the census-tract level are in parentheses. *** 
p<0.01, ** p<0.05, * p<0.10. 

24 We provide further evidence supporting the interpretation that teaching 
resources are unlikely to affect our results by estimating the impact of the 
Dragon cohort entering a school on the number of teachers, pupils per teacher 
ratio, and the fraction of teachers with less than three years of experience in a 
school-level regression (for details, see appendix A.5). We find no statistically 
significant effects on these outcomes (see Appendix Table A13).  
25 These numbers are calculated by dividing the estimates in columns 1 and 3 

of Appendix Table A2 with the New York State test score standard errors. 
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However, for black non-Metco third graders, they find that a 10-percen-
tage-point increase in the share of Metco students reduces their reading 
and language test scores by around 0.6σ. The estimates in Hanushek 
et al. (2009) imply that a 10-percentage-point increase in the proportion 
of black students reduces black achievement by around 0.02σ and white 
achievement by around 0.01σ. Hoxby (2000)) finds that for a 10-percen-
tage-point increase in the share of black students, reading scores reduce 
by 0.06 to 0.25σ, and math scores reduce by 0.04 to 0.19σ. The 
magnitude of our estimates, suggesting that a 10-percentage-point in-
crease in the share of Asian students decreases non-Asian test scores by 
around 0.16σ in ELA and 0.14σ in math, falls within the range of esti-
mates identified in these studies. 

As discussed above, Asian peers in our analysis are on average top- 
achievers. Therefore, it is also useful to compare our results to previ-
ous findings on the impacts of high-achieving peers on educational 
outcomes. Because peer effects can vary by the level of education 
(Sacerdote, 2011), we focus on results from studies that have examined 
students in primary and secondary education. Hanushek et al. (2003) 
and Vigdor and Nechyba (2007) find significant positive impacts of peer 
achievement on own achievement in public schools in Texas and North 
Carolina. Lavy, Silva, and Weinhardt (2012) estimate within-pupil re-
gressions for secondary school students in the UK. They find little evi-
dence of overall impacts of high-achieving peers, but their results 
suggest that girls benefit from interactions with very bright peers. Gib-
bons and Telhaj (2016) study re-sorting of students when they move 
from primary to secondary schools in the UK. They find small positive 
impacts of peer achievement on test scores. Unlike these previous 
studies, we find negative average effects of high-achieving Asian stu-
dents on their schoolmates’ test scores. This points to the possibility that, 
in our context, racial dynamics may be a stronger determinant of 
educational outcomes than peer achievement.26 

Like many other studies in the field, we are unable to explicitly test 
for the specific mechanisms of racial group effects due to the unavail-
ability of data on teaching practices and student behavior. Nevertheless, 
we provide evidence against several channels through which the in-
crease in the share of Asian students could affect non-Asian test scores 
(congestion, changes in class size, tracking, attrition, moves to and from 
private and charter schools, and school responses). We believe that the 
most plausible explanations for the negative peer effects that we detect 
are student discouragement and teacher responses. 

For ELA, the contraction of the performance distribution could be the 
result of teacher responses stemming from the fact that a large fraction 
of the Asian population is bilingual.27 Bilingual Asian children can 
experience delays in acquiring some formal aspects of English, such as 
vocabulary, even if their parents are fluent in English (Bialystok, Luk, 
Peets, & Yang, 2010). Moreover, Asian parents have typically high ex-
pectations for their children’s education (Chao & Tseng, 2002; Mocan & 
Yu, 2017). For these reasons, Asian students could require more teach-
er’s attention to achieve their study goals. This may reduce the pace of 
ELA instruction, which could benefit low-achieving students but slow 

down the progress of high-achieving students, leading to the contraction 
of the ELA performance distribution (Table 5). Moreover, this can occur 
simultaneously with the reduction in ELA test scores (Table 3) if the 
increase in achievement among low-achieving students does not offset 
the decline in achievement among high-achieving students. 

For math, the negative effects on the share of non-Asian students in 
the two highest performance levels could result from discouragement 
because Asian students are performing extremely well in this subject. 
Discouragement effects may be reinforced by stereotypical perceptions 
of teachers that vary across minority groups. Previous research has 
shown that Asian students are often viewed more positively by teachers 
than white students (McGrady & Reynolds, 2013) and Asian American 
children are sometimes held to a “model student” stereotype (Rose-
nbloom & Way, 2004; Wong, 1980).28 We also note that the rise in the 
share of non-Asian students at the lowest math performance level could 
be caused by teachers increasing the pace and coverage of instruction to 
better suit Asian students. This could be particularly harmful for stu-
dents who are already experiencing difficulties in this subject. 

We believe that the observed differences in the effects across the 
performance levels between math and ELA are not unexpected because 
Asian students are particularly well achieving in math and achievement 
in ELA is more dependent on the children’s language environment. 

6. Concluding remarks 

This study examines the impact of Asian students on the scholastic 
performance of their schoolmates. We employ test score data for public 
schools in NYC, which houses one of the largest Asian populations in the 
U.S. We address endogeneity concerns by exploiting plausibly exoge-
nous variation in the share of Asian students within schools and across 
cohorts as a result of the fertility spike among the Asian populations in 
the Chinese year of the Dragon. Our identification strategy exploits the 
fact that the relative magnitude of the fertility shock varies geographi-
cally with the local historical share of the Chinese population. 

Our study contributes to the literature on the educational impacts of 
racial group composition, and more generally, on peer effects in edu-
cation. We provide new evidence on the effects of Asian peers on test 
scores in a setting that combines data from a school district with a large 
Asian population and considerable quasi-experimental variation in the 
share of Asian students. We find that exposure to Asian peers has a 
negative causal effect on both the ELA and math scores of non-Asian 
students. These negative impacts lead to an increase in the share of 
non-Asian students who fail to demonstrate the skills expected at the 
grade, especially in math. 

Past studies on the effects of racial composition in schools have 
nearly always focused on the share of black students and have often 
found negative impacts on educational outcomes. The strong focus on 
black peers is motivated by their relatively low average achievement, 
existing black-white educational achievement gaps, and historically 
high levels of black-white school segregation. Yet, the strong focus on 
one student group might mask other important racial dynamics within 
schools. By moving beyond black-white segregation, our study shows 
that an increase in the share of a well-achieving minority group can have 
negative impacts on average student achievement, suggesting that racial 
composition (vis-à-vis peer achievement) has an independent and 
important role in determining educational outcomes. This interpretation 

26 Several studies have estimated peer effects in colleges and universities 
exploiting a random or quasi-random assignment of peer groups. Sacerdote 
(2001) examines the effects of randomly assigned roommates finding that peers 
have a modest impact on academic performance. Zimmerman (2003) finds that 
students are negatively affected by being assigned a roommate in the lowest 
15% of the achievement distribution. Carrell, Fullerton, and West (2009) find 
positive effects of peer achievement on math and science grades. Feld and 
Zölitz (2017) find that, on average, students benefit by a small amount from 
being exposed to better peers, but the test scores of low-achieving students 
decline when they are exposed to high-achieving peers. Golsteyn, Non, and 
Zölitz (2018) provide evidence of positive impacts of persistent peers on aca-
demic achievement. 
27 In 2011-2015, the fraction of Asians who are bilingual is 60% among in-

dividuals aged 5-18 and 45% among individuals aged 16-64 in the U.S. (Chis-
wick and Gindelsky, 2016; Ee, 2019). 

28 For other evidence of the significance of racial dynamics between teachers 
and students, see also Dee (2004), who finds evidence of significant racial 
teacher-student mismatch effects on test scores for white and black students in a 
randomized experiment, and Dee (2005), who finds that teachers’ perceptions 
are more positive for students who share the same racial designation. In their 
study on special education identification in Florida schools, Elder et al. 
(forthcoming) find that black students are over-identified in schools with 
relatively low share of minorities. 
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is consistent with a body of literature suggesting that interactions be-
tween teachers and students (or their parents) are affected by racial/ 
ethnic backgrounds, and that racial mismatch may complicate class-
room interactions and undermine academic achievement (e.g., Dee, 
2004, 2005; Lareau & Weininger, 2003; Valdes 1996). 

From a methodological perspective, we contribute to the literature 
by offering a new approach to the identification of group composition 
effects based on explicit fertility shocks due to cultural beliefs. Our 
identification strategy is not specific to the schooling context. Therefore, 
it can be helpful for future studies examining the impacts of racial 
composition on other educational, economic, and social outcomes. Our 
findings have some important implications for school management as 
well. They show that a change in the racial composition due to a local 
population shock can have substantial, and sometimes unexpected, 
consequences for student achievement. Our finding of the significant 
increase in the share of students who lag behind further emphasizes the 
importance of school policies that attenuate the potentially adverse 
impacts of such shocks. Establishing the mechanisms through which 
racial composition affects student achievement to help determine such 
policies is a task for future research. 
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