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Abstract: This paper investigates how peers from the same country of origin affect
persistence and degree completion among international doctoral students. Using a
comprehensive administrative dataset of Ph.D. students in Ohio that links individ-
uals to their peers within institutions and programs over time, I exploit the year-
to-year variation in peer composition and construct threshold-based categories for
both the share and number of own-country peers. The results reveal that a higher
presence of own-country peers adversely affect educational outcomes, particularly
once exposure exceeds certain thresholds. This negative effect is driven by country-
specific dynamics, rather than the generalized peer effects among the broader inter-
national student population. These insights suggest that greater cohort diversity in
terms of country of origin may enhance international student outcomes.

Keywords: international students; peer effects; doctoral programs; same country-
of-origin; student persistence; degree completion

1 Introduction

The proportion of international students in the United States has increased by
around 890,000, or by more than 300 %, over the last four decades (National Cen-
ter for Education Statistics 2022). Similarly, the number of international students
awarded doctoral degrees increased by approximately 6,000, or by 47 %, in the
last two decades (National Science Foundation and National Center for Science and
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Engineering 2024). Given their numbers, international students are a sizable por-
tion of the stock of high-skilled labor, and they contribute significantly to innovation
with a notable presence among Nobel Prize winners, successful entrepreneurs,
and patent holders (Akcigit et al. 2017; Hunt and Gauthier-Loiselle 2010; Kerr and
Lincoln 2010; Kerr 2013; Moser et al. 2014).

Despite these contributions, immigration, even among those who will be suc-
cessful, remains contentious and presents a challenge for universities that face
political and social constraints with respect to their policies toward international
students (Batalova 2021; Otterman 2024; Saul). International students tend to be
high-performing and often pay full price. Therefore, universities care about attract-
ing and retaining international students. In this study, I investigate a potentially
important determinant of retention and degree completion of international stu-
dents. Specifically, I examine how peers, defined by immigrant status and country
of origin, affect persistence and degree completion of international students in
doctoral programs.

Sharing a country of origin with peers can affect persistence by directly alter-
ing academic and social networks and through an indirect institutional response.
The direct effect stems from the fact that peers from the same country of origin are
likely to form a social network that is based on similarities in culture and language.
This network can affect persistence by altering both academic and non-academic
interactions. For example, a doctoral student with many same-country peers may
socialize more and study less (Andrade 2006, 2007; Mamiseishvili 2012). Alterna-
tively, a strong network might ease the process of social and academic integration,
which has been shown to correlate positively with student retention.! Though inte-
gration is generally beneficial, heavy reliance on same-country peers can limit
broader social integration. International students who interact predominantly with
same-country peers can become isolated from host-national peers and the wider
academic community (Hendrickson et al. 2011; Trice 2007). If international doctoral
students socialize exclusively with peers from their own country, they might miss
out on academic collaboration and integration with the broader cohort, under-
mining academic progress (Bochner et al. 1977; Furnham and Alibhai 1985; Sam
2001).

Same-country peers may also influence performance through competitive
dynamics. Competition often boosts effort and performance in educational settings

1 The study of student retention has spanned several fields including sociology and higher educa-
tion studies. Spady (1970, 1971) recognized the two systems (academic and social) whereby students
have to be fully integrated in order to persist in their academic institution. Since then, many stu-
dent retention models have been built on these two factors, such as Tinto’s Institutional Departure
Model (1975, 2012), Bean’s Student Attrition Model (1980, 1982), and the Student Retention Integrated
Model (Cabrera et al. 1993).
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— students work harder when rewards are structured as tournaments or relative
ranking. In this context, the competitiveness may be even stronger as individuals
tend to compare themselves to those who share similar characteristics.? Students
may increase effort to distinguish themselves academically among peers from the
same country, potentially enhancing academic performance. However, competition
may be counterproductive when collaboration is important or if it discourages stu-
dents if they perceive themselves to be underperforming relative to their peers
(Chen and Hu 2024; Loch et al. 2000). On the institutional side, this duality also
exists. A large concentration of students from one country in a program may aid
collaborative learning. However, it might inadvertently reinforce insularity from
the broader community if classes or group work become linguistically or culturally
segmented.

Two contrasting frameworks from classroom diversity research help explain
these dynamics (Hoxby and Weingarth 2005; Wennberg and Norgren 2021). Homo-
geneity can boost learning and interaction by enabling tailored instruction and by
grouping students with similar abilities or values. In the same country-of-origin
context, it is possible that instructors change their methods of teaching as the share
of students from the same country becomes significant; there could be more invest-
ment from the part of the instructors to make sure that the material is understood
by the majority. By contrast, heterogeneity enriches learning by exposing students
to diverse perspectives, strengthening analytical skills, and fostering broader net-
works. When same-country peers dominate a cohort, students risk losing these
cross-cultural advantages — limiting critical discussion, interdisciplinary collabo-
ration, and exposure to new ideas. Given the conflicting forces at play, how same-
country peers affect academic persistence is an interesting empirical question.

Notably, there is hardly any research on how peers affect international
students’ performance. For doctoral students, peers have the potential to be par-
ticularly important because of the nature of Ph.D. programs in which cohorts of
students take many courses together, study together, and socialize together. Despite
this, the empirical evidence on how peer characteristics shape performance in doc-
toral programs, especially for international students, remains scarce.’ Bostwick and
Weinberg (2022) investigated the effect of gender composition in STEM doctoral

2 This behavior is consistent with social comparison theory (see Festinger (1957), Wood (1989);
Garcia et al. (2013) for more comprehensive review).

3 As documented in Sacerdote (2011), most of the focus on the effects of peers in educational
contexts is focused on primary and secondary education. Research in primary, secondary, and
post-secondary education has also examined the impact of instructor gender and race, generally
finding that demographic similarities, such as same-race or same-gender matches improve student
performance and engagement (Dee 2004, 2005; Ehrenberg et al. 1995; Gong et al. 2018; Klopfenstein
2005).
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programs and found that increasing the share of female peers improves on-time
graduation rates. Other research in postgraduate education has focused on gender
matching between doctoral students and their advisors. Studies have shown that
female students paired with female advisors tend to achieve higher academic out-
comes, including increased publication rates (Gaule and Piacentini 2018; Hilmer
and Hilmer 2007; Neumark and Gardecki 1996; Pezzoni et al. 2016). However, it
remains unclear how other types of peers influence doctoral students.

This study is the first to investigate the relationship between country-of-origin
peer composition and persistence in and completion of doctoral programs for inter-
national students, providing novel insights into how cohort diversity affects aca-
demic outcomes. The paucity of research is partly due to a lack of data. Data is a
major obstacle because most existing surveys of doctoral students are not designed
to capture detailed peer characteristics or include sufficient numbers of students
from the same cohort within a given program. The data I use is uniquely well suited
for studying the effect of peers on doctoral students because it includes the uni-
verse of doctoral students at every Ph.D. program in the state of Ohio. Importantly,
the data identify the country of origin for each student and can be used to con-
struct measures of peer composition each year for each Ph.D. program in every
university. Furthermore, this detailed, administrative data tracks international stu-
dents from their first term of enrollment to their completion of doctoral degree or
until they exit the program without a degree, and the data cover a 7-year period.
This feature of the data facilitates studying both the short- and long-run effect of
peers.

To conduct the empirical analysis, I define a cohort as all students who begin
a doctoral program at a particular institution in a specific field in the same year.
Because of the longitudinal nature of the data, I can compare student outcomes
across cohorts within an institution and field as their peer composition changes.
I find that a higher presence of own-country peers — whether measured by share
or number — reduces the likelihood of students persisting into subsequent years,
particularly when the exposure exceeds certain thresholds. I also find that a higher
presence of own-country peers has an adverse effect on Ph.D. completion, though
the statistical significance of this effect diminishes in later years, likely due to
smaller sample sizes and limited power. Beyond the primary findings, the neg-
ative impact of same-country peers persists even after accounting for general
spillovers from other international peers, suggesting that the effect is not driven by
broader international networks. These findings suggest that university administra-
tors may want to implement policies to foster integration. For example, universities
could implement cross-cultural mentoring schemes that pair students from diverse
backgrounds, orientation programs emphasizing cultural exchange, and classroom
strategies designed to balance inclusivity with the benefits of cultural affinity.
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This study contributes to several strands of literature. First, it adds to the
limited research on how peer characteristics affect doctoral student persistence,
particularly for international students, where prior studies have primarily focused
on gender effects (Bostwick and Weinberg 2022; Pezzoni et al. 2016). Second, it con-
tributes to the broader peer effects literature in education, which has documented
both positive and negative effects in different contexts,* and extends it by com-
plementing work on racial composition and student outcomes (e.g. Fairlie et al.
2014; Hanushek et al. 2009; Hoxby 2000; Price 2010). Third, it enriches the under-
standing of international student success by highlighting how country-specific cul-
tural factors shape persistence (Hyun et al. 2007; Olivas and Li 2006). Finally, this
research broadens the scope of studies on cultural match and economic outcomes to
include educational settings (Edin et al. 2003; Kirabo Jackson and Schneider 2011).
This aligns with a growing body of literature that examines the broader implica-
tions of cultural peer match in educational contexts, focusing on aspects such as
trust, performance, and occupational choices (Canaan et al. 2022; Pregaldini et al.
2022).

2 Data

My primary data are administrative data made available to researchers by the
Ohio Education Research Center (OERC). The data include term-level information
on admission, enrollment, demographics and fields of study, and the data includes
all students, including international students enrolled in public tertiary education
in the state of Ohio. Since information on the country of origin of international stu-
dents are only available from 2009 onwards, I restricted my analysis to students
enrolled in institutions from 2009 to 2015, which is the last year of the Data Use
Agreement governing this research.

Using administrative data has several advantages. The data provide a relatively
large sample size that is necessary given my focus on peers within an institution
and field. Because of the information on enrollment and completion, I can track
international students once they enroll in a program and know if they drop out,
complete, or if they switch to other universities in Ohio. One limitation of the data
is the absence of background information on the students, for example, entrance
exam scores, and any records of students prior to attending their respective Ohio
institutions.

4 See Sacerdote (2001), Zimmerman (2003), Foster (2006), Stinebrickner and Stinebrickner (2006),
Carrell et al. (2009), Booij et al. (2017) and Brady et al. (2017).
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I focus on international students enrolled in doctoral programs. There are
11 institutions that offer doctoral programs in Ohio, but I use data from only 8
because three institutions (Bowling Green State University, Miami University and
Youngstown State University) have very few Ph.D. programs and/or international
students. I define a cohort to be those entering a doctoral program (e.g. economics)
in a specific institution in the same year.>° I also restrict the analysis to programs
within institutions that have more than 5 students enrolled. The advantage of focus-
ing on doctoral programs is twofold. First, peers in doctoral programs are more
distinct and more easily identified than in other degree programs. Doctoral stu-
dents are more likely to attend classes or progress in the program with peers who
enter at the same time as them.” Cohorts of doctoral programs are much smaller
than undergraduate cohorts, and network ties are typically more intensive among
doctoral students.

I further limit the sample to international students from China, Taiwan, India,
Iran, South Korea and Saudi Arabia. These groups were chosen because they are
the countries with non-trivial numbers of students. However, I include all students,
domestic and international, when constructing measures of own-country share of
peers. For example, while I do not include Ph.D. students from Ireland in my anal-
ysis, such students of which there is hardly any, are considered part of the cohort
and are used to calculate own-country share of peers. Such students are also used to
calculate the share of peers that are international, which I use in some analyses to
assess whether performance is affected by the presence of foreign peers in general
and not own-country peers in particular. The peer composition is also calculated
based on their initial cohort composition, which is in the year of their enrollment.

Table 1shows the summary statistics for international students in doctoral pro-
grams. The sample consists of cohorts that enroll in 2009 through 2014, making
up 1706 observations. Female students represent 43 % of the sample, and the aver-
age age of enrollment is approximately 28 years. The average cohort size for each
departmentis around 12 students, with international students forming the majority,

5 Each student’s doctoral program has a Classification Instructional Programs (CIP) code linked
to it. Students who are enrolled with the same 4-digit CIP code at the same institution in the same
year will be considered to be in the same cohort. For example, students enrolled in Department of
Economics (CIP 45.06) at University of Cincinnati in year 2009 and students enrolled in Department
of Economics at Ohio State University are considered two separate cohorts.

6 Students can have more than one department if they switch institutions and or degree programs.
A student who switches after enrolling in a department before completion is considered to have
not persisted in the first department. Their second enrollment would be a new observation in the
analysis. There are around 5 % of students who switched departments.

7 linvestigated the extent to which MA and Ph.D. students enter similar programs and take similar
classes. My review suggested that there were few institution-field combinations where this was the
case.
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Table 1: Summary statistics.

Observation Mean Std. Dev.
Female 1,706 0.43 (0.49)
Age of Enrollment 1,706 28.71 (3.93)
Size of Cohort 1,706 12.73 (12.1)
International students from China 1,706 0.42 (0.49)
International students from India 1,706 0.24 (0.43)
International students from South Korea 1,706 0.14 (0.35)
International students from Iran 1,706 0.09 (0.29)
International students from Taiwan 1,706 0.07 (0.25)
International students from Saudi Arabia 1,706 0.04 (0.20)
Total international students in cohort 1,706 7.86 (6.42)
Total domestic students in cohort 1,706 4.69 (8.72)
Share of peers from same country of origin 1,706 0.21 (0.23)
Any peer from same country of origin 1,706 0.65 (0.48)
Number of peers from same country of origin 1,706 217 (2.64)
Other international share 1,706 0.29 (0.26)
Persistence into year 2 1,706 0.91 (0.29)
Persistence into year 3 1,364 0.79 (0.41)
Persistence into year 4 1,031 0.68 (0.47)
Complete MA degree within 2 years 1,706 0.06 (0.24)
Complete MA degree within 3 years 1,364 0.1 (0.32)
Complete Ph.D. degree within 4 years 1,031 0.05 (0.22)
Complete Ph.D. degree within 5 years 720 0.14 (0.35)

averaging around 7 students or 60 % of the cohort, compared to domestic students,
who average around 5 students (40 % of the cohort size).

I examine three outcomes: persistence into a specific year, whether a person
obtained an MA degree within two or three years, and whether a person obtained a
Ph.D. within four or five years. Persistence is an indicator that the student continued
in the program, for example, in year two, three or four. Persistence is a conditional
indicator; I examine persistence into the third year, only for those who persisted
through the first two years. Completion of an MA or Ph.D. is defined as it sounds and
isanindicator that the person obtained an MA within two or three years and a Ph.D.
within four or five years. I cannot examine a six-year window for Ph.D. because I
have too few cohorts that I observe for six years.

Note that the number of observations varies across the dependent variables.
For persistence into the second year, I observe all cohorts enrolling between 2009
and 2014, with 91 % of the international students persisting into their second year.
For persistence into the third year, the sample size decreases to 1,364 observations,
corresponding to cohorts enrolling from 2009 to 2013. This trend of decreasing sam-
ple sizes continues for subsequent years, with 68 % of students persisting into their
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fourth year.? In this sample, around 5 % of the students have graduated with a Ph.D
degree from their respective program by the fourth year, and 14 % by the fifth year.’
While Master’s degree completion is not the focus of this paper, I also observe that
6 % of students complete their MA within two years, and this figure increases to
11 % within three years. These completion patterns provide additional context for
understanding academic outcomes among doctoral students.

I use two different measures of peers: percentage of own-country peers in the
cohort and the number of own-country peers in the cohort. For all measures, per-
son i is excluded from the calculation. For example, the country of origin share is
defined as

Number of students from the same country of origin — 1
Total number of students in cohort — 1

Country of Origin Share = @

The “number of students from the same country of origin — 1” would be the
total number of students from the same country of origin as individual i excluding
the individual i themselves in their cohort. The denominator for the proportion
is the total number of students — both international and domestic students — in
the cohort excluding individual i. The share is constructed for every cohort in each
department. For each of the two measures of own-country peers, I construct a set of
dummy variables. For the percent of own-country peers, the categories are: 0, >0
and <0.15, >0.15 and <0.3, and >0.3. For the number of peers, the categories are: 0,
1,2, and 3 or more.!°

On average, approximately 20 % of the cohort in an institution-field is from
the same country of origin. Additionally, 65 % of students have at least one peer
from their country of origin, with approximately 2 peers in the same cohort. The
“other international share,” representing students from countries other than the
student’s own country, is 29 % on average. Among international students in this

8 This lists the cohorts that correspond to all the outcome of interest: persistence into year 2
(cohorts enrolling from 2009 to 2014), persistence into year 3 (2009 to 2013), persistence into year
4 (2009 to 2012), completion of MA within 2 years (2009 to 2014), completion of MA within 3 years
(2009 to 2013), completion of PhD within 4 years (2009 to 2012), completion of PhD within 5 years
(2009 to 2011). This can also be viewed in Appendix Table 1 and 2.

9 This is consistent with national statistics on Ph.D. completion and attrition rates. See: Sowell,
Zhang, Bell, and Redd (2008) on Ph.D. Completion and Attrition: Analysis of Baseline Demographic
Data, available at https://cgsnet.org/wp-content/uploads/2022/01/phd_completion_and_attrition_
analysis_of_baseline_demographic_data-2.pdf and also https://nces.ed.gov/programs/digest/d22/
tables/dt22_324.80.asp.

10 Both the share (the 50th percentile is about 0.15 and 75th percentile is about 0.3) and number
of own-country peers (50th percentile is about 1 and 75th percentile is about 3) categories were
chosen based on their distribution. These bins allow for the detection of non-linear effects and
correspond to natural breakpoints in peer group size. Results remain robust across alternative
cutoff specification.


https://cgsnet.org/wp-content/uploads/2022/01/phd_completion_and_attrition_analysis_of_baseline_demographic_data-2.pdf
https://cgsnet.org/wp-content/uploads/2022/01/phd_completion_and_attrition_analysis_of_baseline_demographic_data-2.pdf
https://nces.ed.gov/programs/digest/d22/tables/dt22_324.80.asp
https://nces.ed.gov/programs/digest/d22/tables/dt22_324.80.asp
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sample, 42 % are from China, making up the largest group, followed by 24 % from
India, 14 % from South Korea, 9 % from Iran, 7 % from Taiwan, and 4 % from Saudi
Arabia.

3 Empirical Approach

The challenge in establishing the causal effects of peers has been thoroughly ana-
lyzed. In his seminal work, Manski (1993) provides a framework for empirical anal-
ysis of peer effects and, more importantly, the empirical difficulties associated with
estimating such effects. First there is the reflection problem — the difficulty of disen-
tangling the effect that the peer group has on an individual when the individual is
also affecting the group simultaneously. The second empirical difficulty is the corre-
lated effects problem (sometimes referred to as common shocks) where individuals
in the whole group face similar institutional environments. The third issue is the
tendency of individuals to self-select into networks that they share similarities with.
The phenomenon - referred to as homophily — is a classic selection issue when it
comes to establishing any type of causality."!

Sacerdote (2011) reviewed the literature and strategies that social scientists
have used to overcome the endogeneity and selection problems. Two types of strate-
gies have been used to address these problems. The first strategy is to exploit
contexts where individuals are randomly assigned to their peer groups. A group
of studies has used the random assignment of roommates, dormmates, squadron
members, or course-section mates in establishing peer effects in higher education
(Carrell et al. 2009; Foster 2006; Griffith and Rask 2014; Kremer and Levy 2008; Sac-
erdote 2001; Shue 2013; Stinebrickner and Stinebrickner 2006; Zimmerman 2003).
Another strategy is to rely on the variation across classrooms or cohorts within
an institution that is plausibly random, conditional on other covariates and fixed
effects (e.g. Betts and Zau 2004; Bifulco et al. 2011; Burke and Sass 2013; Hanushek
et al. 2003; Hoxby 2000; Vigdor and Nechyba 2007).

My empirical approach is closely related to the second strategy. I examine how
peers from the same country of origin affect student (i) performance in doctoral pro-
grams controlling for various fixed effects indicating institution (j), field (d), country
(c) and entry-cohort (¢). The primary model is specified as:

P
Yijgee = @+ Z B, (Country of Origin Share) pjdet T Xijaed?  Vjae + Pee + 8jt + Aa + €ijgen
p=0

@

11 McPherson et al. (2001) provides an overview on homophily in social networks.
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In Equation (2), Y, denotes the probability that student i from country ¢ and
entry-cohort ¢ will persist in the Ph.D. field d at a specific institution j. I include
individual-level controls such as gender and age at enrollment, Xl.’j 1 The own-
country peer measure, Country of Origin Share;,, is calculated based on the initial
cohort composition. Since I construct a set of dummies for the measure of own-
country peers, p indexes the different categorical bins.

A naive model that just includes share of own-country peers and institution-
by-field, country and cohort fixed effects (without the three-way interaction of
institution-by-field-by-country fixed effects) would be measuring the difference in
Y for students exposed to a higher share of peers from their country of origin versus
students exposed to a lower share of peers from their country of origin. An example
of this variation would be comparing the relative outcomes for students from China
in the department of Engineering (high share) to the relative outcomes for students
from China in the department of Philosophy (low share). The model accounts for
the possibility that Engineering may generally have lower persistence than Philos-
ophy, but it does not account for the possibility that Chinese students in Engineering
may have relatively better persistence than Chinese students in Philosophy. These
institution-by-field-by-country differences have the potential to bias estimates.

To address this concern, the main model includes the three-way interaction
of institution-by-field-by-country, as this is the building block for the construction
of the share of own-country peers, which varies by institution-by-field-by-country-
by-cohort. Here, the comparison groups will be cohorts with own-country peers
from the same country of origin to other cohorts with no own-country peers within
the same institution-field. I also include fixed effects for country-by-cohort (¢,,),
institution-by-cohort (6jt), and field-by-cohort (4,4). The coefficients (ﬂp) on the
dummy variables that indicate the share of own-country peers measure the differ-
ence in outcome Y for students exposed to a higher share of peers from their coun-
try of origin versus students with no own-country peers, accounting for country-
specific trends at the cohort level, institutional changes over time, and field-specific
cohort-level differences.

Equation (2) is the primary model of the analysis but given that the key
independent variable of own-country share of peers varies at the institution-
field-country-year level, there are additional three-way fixed effects that could be
included to control for confounding. Ideally, I would include all four possible three-
way fixed effects in the model. However, this is not possible given the data. There is
insufficient variation in the own-country share of peers to include all the three-way
fixed effects to obtain reasonably precise standard errors. For example, there are
non-trivial number of cases in which institution-by-field-by-country-by-year is iden-
tical to institution-by-country-by-year because, in some years, an institution may
have only one field with any international students from a given country.
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To address this issue, and to show how estimates vary with different combi-
nations of fixed effects, I re-estimated equation (2) including various combinations
of three-way fixed effects. These are reported in Appendix Table 3 and 4. I report
these results in more detail below, but here I note that estimates are relatively stable
across specifications and results are qualitatively similar to those obtained from the
main model (equation (2)). The lack of substantial sensitivity of estimates to inclu-
sion of various fixed effects supports the reasonableness of the research design and
bolsters the case for interpreting estimates as causal.

4 Further Assessment of the Validity of Research
Design

Before describing an additional analysis (to inclusion of various fixed effects) that
I conducted to provide evidence of my research design, it is useful to consider the
underlying source of the variation in peer groups. Assume that characteristics of a
cohort are determined jointly by the choices of departmental admission committees
and individual students. The most straightforward objective of admission commit-
tees is to maximize the expected quality of students who will ultimately enroll in
their program. If departments follow this approach, variation in country composi-
tion will come from variation in how applicants from different countries compare
to one another each year. For instance, when the applicants from China are rela-
tively weak, the department admits fewer Chinese students. This is exactly the type
of variation that is useful (plausibly exogenous). While the number of Chinese stu-
dents will be smaller when the applicant pool from China is weaker, the quality of
Chinese students accepted into the department will not change. So, there will not be
a correlation between the share of peers from the same country and unmeasured
quality.'?

Admissions decisions may be problematic in terms of the validity of the
research design if departments make admissions decisions based on the outcomes
of recently enrolled students. For example, admissions committees may decide to
raise entry requirements and admit fewer students from a particular country if
current students from that country have been performing poorly. If so, then the
unmeasured quality of peers will be related to the share of own-country peers.

12 Given that most Ph.D. programs offer scholarships, revenue maximization is not likely an objec-
tive. If revenue was a consideration, however, then international students may be selected, partly,
on the ability to pay and not on merit. As long as this objective does not change by year, there will
be no bias. Furthermore, institution-by-field-by-year and school-by-country-by-year fixed effects
should address this issue (see Appendix Table 3 and 4).
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The share of peers from any specific country may also reflect students’ choices
of whether to accept the admission offers. Students accept an admission offer if
it dominates all other offers and their non-graduate institution options. There are
many factors that would lead to differences across countries in the probability of
accepting a given offer. For instance, countries like China have seen an increase in
students going abroad to further their studies in the recent decade relative to other
countries. Another example is the differential returns to obtaining a degree in cer-
tain fields and institutions for different countries. Such time invariant factors — dif-
ferences in country-specific application patterns, differences in program quality,
and field-specific sorting of students within institutions — can influence both cohort
composition and student outcomes, thereby biasing estimates.'> However, most of
these factors entering the students’ decisions would be captured by institution-by-
field-by-country fixed effects or by institution-by-country-by-year fixed effects. The
types of processes related to students’ considerations that would be problematic
for the research design are if applicants decide to apply for or accept an admission
offer based on the performance of the current students.

Though itis not possible to directly test for admissions committees’ or students’
behavior that is problematic for the research design, in both cases, the problem
boils down to there being a correlation between past performance of own-country
peers and current share of own-country peers. To assess if this correlation is
present, I empirically assess whether past performance of students from a partic-
ular country predicts the share of students from that country in future cohorts. I
test whether the persistence into the second year for the t — 1 cohort predicts the
share of students enrolled from that country in year t. This also serves as a falsifica-
tion test to validate my causal interpretation of the estimates. If significant effects
were observed, it would suggest that the main results might capture unobserved,
institution-field level factors, rather than peer effects. To focus on the same source
of identifying variation as in my main analysis, this test is also conditional on the
same fixed effects as shown in equation (2).

In Figure 1, I provide visual evidence that, conditional on the fixed effects, there
is no correlation between persistence into the second year for the previous cohort
and the share of country-of-origin in the current cohort. The lack of correlation
between persistence of the ¢t — 1 cohort and the share from that country in year ¢t is

13 If institutions actively respond to previous cohort’s educational outcomes by adjusting poli-
cies or resources specifically targeting students from particular countries, this could also poten-
tially introduce bias. The institution-by-cohort fixed effects help mitigate this bias by controlling
for institution-level adjustments that uniformly affect an entire cohort at an institution. How-
ever, if institutional responses specifically target certain countries (rather than all countries), then
these institution-by-cohort fixed effects may not fully account for such targeted country-specific
interventions.
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Country of Origin Share [t]

Persistence into Second Year [t-1]

Coefficient of fitted line: .038 (.051)
Fitted line of scatter plot shows a 95% confidence interval.

Figure 1: Lagged persistence into the second year against country of origin share. Note: This figure
plots the relationship between the residualized share of students from the same country of origin in
the current cohort (t) against the residualized persistence rate into the second year from the same
country in the prior cohort (t-7). The residuals are from Equation (2), and each point represents a
unique combination of country, institution and field, collapsed by enroliment year. The fitted line
represents the linear relationship with a coefficient of 0.038 (SE = 0.051), and the shaded area depicts
the 95 % confidence interval.

important evidence against various forms of potential bias, but it does not rule out
all potential sources of bias.!* Though it is not possible to rule out every potential
source of bias, it is important to highlight that there are many sources of random
variation in my context. Admission committees must admit a small percentage of
hundreds of applicants, and there is likely to be some randomness in the exact set
of admitted students. Similarly, attendance is a complicated function of admission
decisions at other universities, and these are also subject to a degree of randomness.
As such, there are many reasons why the proportion of peers from the same country
would vary across cohorts within a department that would not be correlated with
potential outcomes of the enrolled students. My empirical assessments of includ-
ing various combinations of fixed effects in the model and by assessing whether

14 Asanexample, suppose departments set a minimum quota on the number of admitted students
from each country of origin. This creates bias because in years where India has many high-quality
applicants, the number of admitted students would exceed the quota, whereas in years with very
few high-quality Indian applicants, the department would only admit at the quota, and the depart-
ment may need to admit lower quality applicants in order to meet the quota. The proportion
of admitted students would be uncorrelated with trends in performance and would thus not be
identified by the test shown in Figure 1.
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past performance of own-country peers predicts the current share of own-country
peers supports the hypothesis that the share of own-country peers is plausibly
random.

5 Primary Results

Table 2 shows the results from the main model (equation (2)). The sample used to
generate estimates in this table combines all cohorts and the model restricts the
coefficients on the peer variables to be the same across cohorts. For example, when
examining persistence into year two, all cohorts from 2009 to 2014 are observed.
However, when examining persistence into year four, only cohorts from 2009 to 2012
are observed for at least four years. Cohorts from 2009 to 2014 contribute to the year
two persistence analysis but only the cohorts from 2009 to 2012 contribute to the
year four persistence outcome. It is possible that estimates of the effect of the share
of own-country peers on persistence into year two could differ by cohort. To assess

Table 2: Effect of own-country peer composition on educational outcomes.

1M (2 (3) 4 (5) (6)
Share of peers Number of peers
0<s< 015<s< s>030 =1 =2 >3
0.15 0.30

Persistence into year 2 —0.047 —0.041 —0.074** —0.032 —0.035 —0.120***
(0.033) (0.034) (0.033) (0.032) (0.033) (0.045)
Observation 1,706 1,706 1,706 1,706 1,706 1,706
Mean of Dep. Var. 0.91 0.91 0.91 0.91 0.91 0.91
Persistence into year 3 —-0.059  —0.150** —0.139*** —0.103** —0.205***  —0.184**
(0.053) (0.058) (0.052) (0.052) (0.064) (0.073)
Observation 1,364 1,364 1,364 1,364 1,364 1,364
Mean of Dep. Var. 0.79 0.79 0.79 0.79 0.79 0.79
Persistence into year 4 —0.108 —0.103 -0.115 -0.132**  —0.213** —0.106
(0.069) (0.088) (0.088)  (0.066) (0.106) (0.111)
Observation 1,031 1,031 1,031 1,031 1,031 1,031
Mean of Dep. Var. 0.68 0.68 0.68 0.68 0.68 0.68
Complete MA within 2 0.019 0.003 0.001 0.030 —0.028 —0.009

years
(0.031) (0.029) (0.027) (0.020) (0.035) (0.033)
Observation 1,706 1,706 1,706 1,706 1,706 1,706
Mean of Dep. Var. 0.06 0.06 0.06 0.06 0.06 0.06
Complete MA within 3 —0.003 —0.023 —0.034 0.014 —0.081 —0.023

years
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Table 2: (continued)

(1 (2) (3) 4 (5 (6)
Share of peers Number of peers
0<s< 015<s< s>0.30 =1 =2 >3
0.15 0.30

(0.044) (0.055) (0.047) (0.035)  (0.054) (0.054)

Observation 1,364 1,364 1,364 1,364 1,364 1,364

Mean of Dep. Var. 0.11 0.1 0.1 0.11 0.1 0.11

Complete PhD within 4 0.003 0.053 —0.051 0.018 —0.058 —0.018
years

(0.050) (0.048) (0.036) (0.044)  (0.054) (0.052)

Observation 1,031 1,031 1,031 1,031 1,031 1,031

Mean of Dep. Var. 0.05 0.05 0.05 0.05 0.05 0.05

Complete PhD within 5 —0.273%** —0.188* —0.107 —0.266"* —0.190 —0.164
years

(0.104) (0.113) (0.010) (0.108)  (0.139)  (0.143)

Observation 720 720 720 720 720 720

Mean of Dep. Var. 0.14 0.14 0.14 0.14 0.14 0.14

Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1. Note: Each row
corresponds to a separate regression outcome. All regressions control for individual demographics
(gender and age at enrollment) and include institution-by-field-by-country fixed effects,
country-by-year fixed effects, institution-by-year fixed effects, and field-by-year fixed effects.
Standard errors are clustered at the institution, field, and enrollment year level. Columns (1) to (3)
report estimates from a regression where the independent variable is the share of peers from the
same country, categorized into three bins: (0 < s < 0.15), (0.15 <'s < 0.30), and s > 0.30, where the
omitted category is 0, while Columns (4) to (6) report estimates from a regression where the
independent variable is the number of same-country peers, categorized into three bins: one peer,
two peers, and three or more peers, where the omitted category is zero peer.

this possibility, I re-estimated the models underlying Table 2 using only balanced
panels of cohorts. Results are reported in Appendix Table 1 and 2 and indicate that
using the unbalanced panel of cohorts is not materially affecting estimates.

Table 2 presents estimates from models using each of the own-country peers
measures: share of own-country peers and number of own-country peers. Each of
these measures is grouped into dummy variable categories. There are also estimates
pertaining to three measures of persistence — into year two, year three and year
four — and two measures of MA completion — within 2 years and within three years
— and Ph.D. completion — within four years and within five years, respectively.
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Starting with estimates related to persistence, there is a distinct pattern. In
programs where there are a substantial share or number of own-country peers, per-
sistence into years two and three is significantly lower. For example, in programs
in which more than 30 percent of the cohort is own-country peers, persistence
into year two is lower by approximately seven percentage points (eight percent).
Similarly, in programs where there are three or more own-country peers, persis-
tence into year two is lower by 12 percentage points (13 percent). There is not much
evidence that the association between own-country peers and persistence is char-
acterized by a dose-response relationship. Instead, estimates indicate more of a
threshold effect. Persistence into year two declines significantly only when there
are more than 30 percent, or three or more, own-country peers. Persistence into
year three is lower by approximately the same amount after there are more than
15 percent, or 2 or more own-country peers.

The own-country peer effects appear to be both larger and more precisely
estimated for persistence into year 3 than year 2. This pattern is consistent with stu-
dent attrition models where students typically persist through an initial adjustment
period before deciding to leave. Moreover, studies have shown that high-stakes
examinations serve as critical points as students who fail are substantially more
likely to opt out (Lindo et al. 2010; Ou 2010). In doctoral programs, these high-stakes
examinations like comprehensive exams are often taken during the second year,
oneretake permitted. The timing coincides with the large effect found in persistence
into year 3. While interesting, it is important to note these potential mechanisms are
speculative and I am unable to directly test for these mechanisms with the current
data. Own-country peers do not have a significant effect on persistence into year
four.

Estimates related to obtaining a master’s degree indicate that the negative
effect on persistence is not driven by students leaving with a master’s degree instead
of completing their doctoral program. Even though lower persistence into the sec-
ond year is observed in programs with a higher share or number of own-country
peers, there is no corresponding increase in master’s degree completion within two
years. Similarly, while persistence into the third year is also lower when the share
or number of own-country peers exceeds certain thresholds, there is no signifi-
cant effect on the likelihood of completing a master’s degree within three years.
This suggests that students who leave after one or two years are more likely to
have dropped out without a terminal master’s degree. On the other hand, estimates
related to obtaining a Ph.D. indicate that own-country peers may have an adverse
effect on completion within four or five years, but estimates are relatively impre-
cise. Only five percent of the sample obtained a Ph.D. within four years and only
14 percent obtained a Ph.D. within five years. These figures are consistent with
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national figures.”® Given the caveat related to statistical power, estimates in Table 2
suggest that having own-country peers lowers the probability of obtaining a Ph.D.
within five years.

5.1 Sensitivity Results

As noted above, estimates in Table 2 are from a model that includes the three-way
fixed effects of institution-by-field-by-country and all possible two-way fixed effects.
To assess whether estimates in Table 2 are sensitive to the inclusion of other fixed
effects, I re-estimated the regression models including three of the four possible
three-way fixed effect combinations. Each time I re-estimated the model, I excluded
a different three-way fixed effect. Estimates from these sensitivity analyses are in
Appendix Table 3 and 4.

Most estimates in Appendix Table 3 are not qualitatively different from those
shown in Columns 1 to 3 of Table 2. For example, in Table 2, the coefficient on hav-
ing an own-country share of greater than 30 percent in the model of persistence
into year two was —0.07. The analogous coefficients in Appendix Table 3 range
from —0.066 to —0.12. In Table 2, having an own-country share of greater than 30
percent was associated with a 14-percentage point lower probability of persisting
into year three. In Appendix Table 3, the analogous estimates range from —0.21
to —0.63 — somewhat higher but also more imprecisely estimated. Nevertheless,
qualitatively, all estimates suggest a negative own-country peer effect. Similarly,
the coefficient on having three or more own-country peers in the model of persis-
tence into year two was —0.12 (Columns 4 to 6 of Table 2). Analogous estimates in
Appendix Table 4 range from —0.02 to —0.12, which suggest a somewhat smaller
effect than the estimate in Table 2 but still negative. And having three or more
own-country peers was associated with an 18-percentage point lower probability
of persisting into year three. Estimates in Appendix Table 4 range from —0.14 to
—0.23.

In sum, while there is some variation in estimates of the effect of own-country
peers on international student performance in Ph.D. programs, it is not the case that
qualitatively and often quantitatively as well, estimates are highly dependent on the
fixed effects included. This result suggests that the research design is plausible and

15 See: Sowell et al. (2008) on Ph.D. completion and attrition, https:/cgsnet.org/wp-content/
uploads/2022/01/phd_completion_and_attrition_analysis_of _baseline_demographic_data-2.pdf
and also https://nces.ed.gov/programs/digest/d22/tables/dt22_324.80.asp, previously detailed in
footnote [9].


https://cgsnet.org/wp-content/uploads/2022/01/phd_completion_and_attrition_analysis_of_baseline_demographic_data-2.pdf
https://cgsnet.org/wp-content/uploads/2022/01/phd_completion_and_attrition_analysis_of_baseline_demographic_data-2.pdf
https://nces.ed.gov/programs/digest/d22/tables/dt22_324.80.asp
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that the variation in own-country peers is plausibly exogenous conditional on the
fixed effects included in the main model.

5.2 Is It Own-Country Peers or International Peers?

To assess whether the observed own-country effects are driven by general broader
peer dynamics among international students, I augment the preferred model to
include the share of other international students. This specification allows me to
separate the effects of same-country peers from those of other international stu-
dents. Estimates from this augmented model are presented in Table 3 (Columns 4
to 6), while Columns 1 to 3 provide estimates from the preferred model for com-
parison. Across all outcomes, the results indicate that the negative effect of own-
country peers on persistence remains even after accounting for the presence of
other international students. The estimates for persistence into the second and
third years remain statistically significant, while the share of other international
students does not exhibit a strong or systematic relationship with persistence. Sim-
ilarly, the inclusion of other international peers does not alter the findings related
to degree completion. The likelihood of obtaining a master’s within two or three
years remains unaffected, reinforcing that lower persistence is not explained by
students dropping out with a terminal master’s degree. The negative relationship
between own-country peer composition and Ph.D. completion within five years also
persists, further indicating that the observed effects are specific to same-country
peers rather than general international peer exposure.

I extend the analysis by also including both the number of own-country peers
and the number of other international peers. Table 4 presents these results, with
Columns 1 to 3 replicating the preferred model and Columns 4 to 6 including both
own-country peers and other international peers. The findings remain consistent
with previous results. The inclusion of other international peers does not sub-
stantially alter these patterns, as their coefficients remain small and statistically
insignificant for most persistence outcomes. For degree completion, the results con-
tinue to show no evidence that lower persistence is explained by students dropping
out with a terminal master’s degree. A higher number of own-country peers is still
associated with lower Ph.D. completion rates within five years, reinforcing that the
observed effects are specific to same-country peer composition.

Additionally, to assess if own-country peers from the prior cohort also affect
educational performance, I redefine peer group to include both the contemporane-
ous and previous year cohort. Note that because the data begin in 2009, I cannot con-
struct the two-cohort peer groups for those who enter in 2009. In Appendix Table 5,
present the two specifications side by side where Columns 1 to 3 report the esti-
mates of the share-based measure while Columns 4-6 report the estimates from
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Table 3: Effect of own-country and other international share on educational outcomes.

Peer Effects Among International Students = 19

(M (2) (3) (4) O] (6)
Share of peers Share of peers
0<s<0.15 015<5s<030 s>030 0<5<0.15 0.15<5<0.30 s>0.30
Persistence into year 2
Share of own —0.047 —0.041  —0.074** —0.049 —0.027 —0.072*
country
(0.033) (0.034) (0.033) (0.036) (0.036)  (0.042)
Share of —0.062 —0.054  —0.027
other
international
(0.074) (0.061)  (0.045)
Observation 1,706 1,706 1,706 1,706 1,706 1,706
Mean of Dep. 0.91 0.91 0.91 0.91 0.91 0.91
Var.
Persisteftnce into year 3
Share of own —0.059 —0.150** —0.139*** —0.083 —0.181%** —0.161**
country
(0.053) (0.058) (0.052) (0.056) (0.063)  (0.068)
Share of —0.026 —0.004 0.051
other
international
(0.112) (0.084)  (0.074)
Observation 1,364 1,364 1,364 1,364 1,364 1,364
Mean of Dep. 0.79 0.79 0.79 0.79 0.79 0.79
Var.
Persistence into year 4
Share of own —0.108 —-0.103 —0.115 —0.087 —0.143  —0.094
country
(0.070) (0.088) (0.088) (0.074) (0.092)  (0.107)
Share of —0.253 0.041 0.071
other
international
(0.164) (0.140)  (0.109)
Observation 1,031 1,031 1,031 1,031 1,031 1,031
Mean of Dep. 0.68 0.68 0.68 0.68 0.68 0.68
Var.
Complete MA within 2 years
Share of own 0.019 0.003 0.001 0.030 —0.000 0.015
country
(0.031) (0.029) (0.027) (0.030) (0.029)  (0.028)
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Table 3: (continued)
1 (2) (3) (4) (5) (6)
Share of peers Share of peers
0<s<0.15 0.15<s<0.30 s>0.30 0<s<0.15 015<s<030 s>0.30
Share of 0.028 0.079*  0.062**
other
international
(0.049) (0.040) (0.025)
Observation 1,706 1,706 1,706 1,706 1,706 1,706
Mean of Dep. 0.06 0.06 0.06 0.06 0.06 0.06
Var.
Complete MA within 3 years
Share of own —0.003 —0.023 —-0.034 —0.004 —0.030 —0.046
country
(0.044) (0.055)  (0.041) (0.043) (0.056) (0.042)
Share of 0.098 0.057 0.018
other
international
(0.074) (0.063) (0.042)
Observation 1,364 1,364 1,364 1,364 1,364 1,364
Mean of Dep. 0.1 o.M 0.11 0.1 0.M 0.11
Var.
Complete PhD within 4 years
Share of own 0.003 0.053 —0.051 —0.014 0.040 —0.092**
country
(0.050) (0.048)  (0.036) (0.050) (0.051) (0.039)
Share of 0.165* 0.037 0.003
other
international
(0.087) (0.063) (0.050)
Observation 1,031 1,031 1,031 1,031 1,031 1,031
Mean of Dep. 0.05 0.05 0.05 0.05 0.05 0.05
Var.
Complete PhD within 5 years
Share of own —0.273%** —0.188* —0.107  —0.300%** —0.228* —0.256**
country
(0.104) (0.113)  (0.010) (0.100) (0.118) (0.126)
Share of 0.063 -0.017 —0.193
other
international
(0.232) (0.183) (0.136)
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Table 3: (continued)

M (2) (3) 4 (5) (6)

Share of peers Share of peers

0<5<0.15 015<5<0.30 s>030 0<s5<0.15 0.15<s5<0.30 s>0.30

Observation 720 720 720 720 720 720
Mean of Dep. 0.14 0.14 0.14 0.14 0.14 0.14
Var.

Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1. Note: Each row
corresponds to a separate regression outcome. All regressions control for individual demographics
(gender and age at enrollment) and include institution-by-field-by-country fixed effects,
country-by-year fixed effects, institution-by-year fixed effects, and field-by-year fixed effects.
Standard errors are clustered at the institution, field, and enrollment year level. Columns (1) to (3)
report estimates from a regression where the independent variable is the share of peers from the
same country, categorized into three bins: (0 < s < 0.15), (0.15 < s < 0.30), and s > 0.30, where the
omitted category is 0. Columns (4) to (6) report estimates from a separate regression that includes
both the share of same-country peers and the share of other international students (excluding those
from the respondent’s country), using the same categorical bins and omitted category.

Table 4: Effect of number of own-country and other international peers on educational outcomes.

1 (2) (3) (4) (5) (6)
Number of peers Number of peers
n=1 n=2 n>3 n=1 n=2 n>3
Persistence into year 2
Number of own —0.032 —0.035 —0.120*** —0.032 —0.031  —0.122%**
country
(0.032) (0.033) (0.045) (0.032) (0.033) (0.045)
Number of other —0.022 0.049 —0.030
international
(0.041) (0.052) (0.052)
Observation 1,706 1,706 1,706 1,706 1,706 1,706
Mean of Dep. Var. 0.91 0.91 0.91 0.91 0.91 0.91
Persistence into year 3
Number of own —0.103**  —0.205*** —0.184**  —0.100*  —0.207*** —0.182**
country
(0.052) (0.064) (0.073) (0.053) (0.066) (0.073)
Number of other 0.026 0.021 0.043
international
(0.076) (0.079) (0.076)

Observation 1,364 1,364 1,364 1,364 1,364 1,364
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Table 4: (continued)
(1 2 (3) 4 (5) (6)
Number of peers Number of peers
n=1 n=2 n>3 n=1 n=2 n>3
Mean of Dep. Var. 0.79 0.79 0.79 0.79 0.79 0.79
Persistence into year 4
Number of own —0.132*%* —0.213** —0.106 —0.134* —0.247** —0.115
country
(0.066) (0.106) (0.111) (0.069) (0.117) (0.105)
Number of other 0.008 —0.049 0.132
international
(0.120) (0.123) (0.132)
Observation 1,031 1,031 1,031 1,031 1,031 1,031
Mean of Dep. Var. 0.68 0.68 0.68 0.68 0.68 0.68
Complete MA within 2 years
Number of own 0.030 —0.028 —0.009 0.034* —0.030 —0.006
country
(0.020) (0.035) (0.033) (0.021) (0.034) (0.032)
Number of other 0.078*** 0.022 0.068**
international
(0.026) (0.031) (0.031)
Observation 1,706 1,706 1,706 1,706 1,706 1,706
Mean of Dep. Var. 0.06 0.06 0.06 0.06 0.06 0.06
Complete MA within 3 years
Number of own 0.014 —0.081 —0.023 0.005 —0.092* —0.027
country
(0.035) (0.054) (0.054) (0.035) (0.054) (0.052)
Number of other 0.081* —0.001 —0.019
international
(0.046) (0.051) (0.047)
Observation 1,364 1,364 1,364 1,364 1,364 1,364
Mean of Dep. Var. 0N 0N 0.1 0.1 oM 0N
Complete PhD within 4 years
Number of own 0.018 —0.058 —0.018 0.020 —0.047 —0.015
country
(0.044) (0.054) (0.052) (0.047) (0.058) (0.052)
Number of other 0.033 0.042 0.007
international
(0.057) (0.049) (0.056)
Observation 1,031 1,031 1,031 1,031 1,031 1,031
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Table 4: (continued)

M ) (3) 4) (5) (6)
Number of peers Number of peers
n=1 n=2 n>3 n=A1 n=2 n>3
Mean of Dep. Var. 0.05 0.05 0.05 0.05 0.05 0.05
Complete PhD within 5 years
Number of own —0.266** —0.190 —0.164 —0.331%** —0.305* —0.215
country
(0.108) (0.139) (0.143) (0.108) (0.163) (0.147)
Number of other —0.029 —0.343%** —0.240
international
(0.140) (0.126) (0.155)
Observation 720 720 720 720 720 720
Mean of Dep. Var. 0.14 0.14 0.14 0.14 0.14 0.14

Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1. Note: Each row
corresponds to a separate regression outcome. All regressions control for individual demographics
(gender and age at enrollment) and include institution-by-field-by-country fixed effects,
country-by-year fixed effects, institution-by-year fixed effects, and field-by-year fixed effects.
Standard errors are clustered at the institution, field, and enrollment year level. Columns (1) to (3)
report estimates from a regression where the independent variable is the number of same-country
peers, categorized into three bins: one peer, two peers, and three or more peers, where the omitted
category is zero peer. Columns (4) to (6) report estimates from a separate regression that includes
both the number of same-country peers and the number of other international students (excluding
those from the respondent’s country), using the same categorical bins and omitted category.

the number-based measure. The results indicate that incorporating peers from the
prior cohort leaves the results largely unchanged. These results imply that the influ-
ence of the one-year prior cohort is about the same as the contemporaneous cohort.

6 Conclusions

Using a unique administrative dataset that matches students to their peers from
the same country of origin, I study the importance of cultural match among inter-
national students at the post-graduate level. The estimation uses year-to-year vari-
ation in the share of country of origin peers within doctoral programs to address
concerns about systematic sorting into programs. To investigate the nature of the
peer effect, I examine the peer effect by constructing categorical indicators for both
the share and number of own-country peers, using threshold-based groupings to
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capture potential non-linear relationships. I find that a greater concentration of
own-country peers has a negative effect on performance in doctoral programs,
especially once exposure surpasses certain thresholds. Importantly, the adverse
effect remains even after controlling for the influence of other international peers,
indicating that it is not simply a result of broader international peer dynamics.

The results imply that a more heterogenous (in terms of country of origin)
cohort may help with the persistence of international students. These results
have direct implications for policymakers and university administrators striving
to enhance doctoral student outcomes through low-cost, scalable interventions.
First, universities could implement cross-cultural mentorship programs, pairing
international doctoral students with mentors from diverse cultural or academic
backgrounds. Such programs can help students expand their networks and access
alternative sources of guidance, mitigating the risks of isolation within homogenous
groups. Second, orientation programs designed to encourage cultural exchange and
collaboration among peers from different backgrounds could foster integration
from the outset, creating a more inclusive cohort experience. Finally, faculty train-
ing in inclusive pedagogical strategies and language classes can play a vital role in
addressing implicit group dynamics and promoting equitable classroom learning,
ensuring that diverse cohorts benefit collectively from the educational environ-
ment. Departments can track cohort country-of-origin shares at key junctures (e.g.
Matriculation and end of year 1) and implement these supports as cohorts evolve.

While encouraging admissions committees to increase diversity across coun-
try of origin might seems like another natural recommendation, a more detailed
understanding of the mechanisms underlying the peer effects from country com-
position is required before implementing such measures. In contrast, the proposed
initiatives — mentorship programs, orientation activities, and faculty training — are
low-cost in nature, making them particularly appealing options. These interven-
tions not only improve student outcomes without imposing significant financial
burdens but also align with broader institutional goals of attracting and retaining
a diverse global talent pool, thereby enhancing both student experiences and the
university’s academic reputation.

By documenting the first evidence of peer effects among international stu-
dents in doctoral programs, my research provides the reduced form estimates that
can provide the basis for further work on mechanisms. Future research might
use a qualitative approach to better understand how international students per-
ceive their same-country peers, or use more detailed data on networks to better
understand mechanisms. Also, future research might investigate whether the neg-
ative effects documented in this study generalize to other contexts, either in Ph.D.
programs in other states or in lower-level degrees.
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