
Foreign Peer Effects, Native Performance in STEM
and Major Choices

Massimo Anelli 1 Kevin Shih 2 Kevin M. Williams 3

1Bocconi University

2Rensselaer Polytechnic Institute

3University of Utah

June 29, 2016



Introduction

Motivation

STEM (Science, Technology, Engineering, and Mathematics) skills
and knowledge drive innovation and economic growth (Peri, Shih,
& Sparber (2015)

In the U.S., concern over attrition in STEM and lack of STEM
graduates Graph

Family-friendly immigration policies and an uncapped student visa
program has boosted the numbers of foreign-born individuals
seeking a college degree in the US Graph

Internationalization of the classrooms of US universities

Impact of foreign-born students in US higher education remains
mostly unknown, despite their remarkable growth

Specialization of Natives and Foreign Students in different majors
might have important effects on the labor market Graph
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Introduction

Potential effects on the labor market

Uncapped number of student visas (F1)

Strict cap on number of foreign-worker visas (H1B)

If higher inflow of Foreign students crowds out native students
from STEM majors and many foreign STEM graduates forced to
leave the US

Potential negative impact on the total supply of STEM workers
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Source: US Department of State
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Introduction

Research Question

Question

Do college foreign peers affect US native performance in STEM and
major choices?

More specific question

Does a U.S. freshmen student attending an introductory STEM
course with a higher share of foreign peers perform better/worse in
STEM courses?

Is her/his choice of major affected by this exposure?
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Introduction

Methodology

Data

Use detailed administrative data from large public US university
containing individual information on the universe of all students
attending it between 2001 and 2009

Look at student’s academic performance and major choices as a
function of their exposure to foreign students in entry level courses

Identification Strategy

Exploit idiosyncratic within-course-professor, term-to-term variation in
the proportion of foreign peers (Hoxby, 2000a, Carrell and Hoekstra
2010, Lavy et al. 2012, Carrell et al. 2015)
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Introduction

Contributions

To Migration Literature
Peri, Shih, & Sparber (2015), Orrenius & Zavodny (2013), Borjas
& Doran (2012),
Specialization of college-educated natives and immigrants

To Peer Effects Literature
Carrell et al. (2009), De Giorgi & Pellizzari (2014), Ballatore et al.
(2015), Ohinata & van Ours (2013)
Impact of class foreign share on college outcomes

To Major Choice Literature
Altonji et al. (2013), Arcidiacano et al (2012), Anelli & Peri
(2015), Mogstad et al. (2014)
Consider class foreign share as input in the major choice
educational function
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Data

Data Set

Our data comes from a large public four-year university. Individual
data has been linked across multiple data sets:

1 The full list of all course registration actions taken by each
undergraduate student attending this university between
2001-2009

2 A constructed roster of every course

3 Scraped from web course listings to have Professor, schedule,
location, enrollment cap of each course

4 Student’s declared major, quarter by quarter

5 Student’s GPA and progress, quarter by quarter

6 Academic outcomes (graduation, final GPA, major of graduation)
7 Linked a dataset on background information of students

Ethnicity/Race, Gender
Background academic performance (HS GPA, SAT, Admit Score)
Citizenship, Visa Type, Country of Birth
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Data

Measurement - Definition of foreign peers

International Students (Temporary Non-Resident Visas, stay
strictly depends on education program)
Permanent Residents (Acquired right to stay in the US before
attending college)
Foreign Peers = International students + Permanent Residents

Exposure to foreign peers can be measured in many different ways. We
measure exposure in introductory STEM courses. (Bioscience, Math,
Physics, Computer Sciences, Engineering, Chemistry)

More specifically: Proportion of Foreign peers in an introductory STEM
Course (e.g. MATH1), taught by a specific Professor in a specific term
(e.g. Fall 2003)

ForeignExposureicpt =

∑
j Foreignjcpt

N − 1
, j 6= i

University requires each student to take at least two STEM courses. We
focus our analysis on native freshmen students attending their first STEM
course. Appendix
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Data

International Students
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Data

Permanent Resident Students
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Data

Distribution of Foreign Shares
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Data

Distribution of International Students Shares
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Data

Distribution of Permanent Resident Students Shares
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Data

Class Characteristics

Table 1: Share of Foreign Students

Obs Mean S.D. Min Max
Foreign Share 756 .1456292 .0456319 0 .3269231
Intl. Stud. Share 756 .0183778 .0151053 0 .0967742
Permanent Resident Share 756 .1280994 .0429184 0 .2820513
Class size 756 181.2765 118.667 16 499
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Data

Variation in International Students Share over time
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Data

Variation in Permanent Resident Students Share over
time
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Identification

Identification

How does the proportion of foreign peers in the first STEM course
attended affect native outcomes?

yicpt = α+ β
Foreigncpt
Ncpt − 1

+ δ1Xi + δ2
Xcpt

Ncpt − 1
+ σt + σcp + εicpt

Foreigncpt

Ncpt−1 Share of foreign born peers

σt Term fixed effects

σcp Course-Professor fixed effects

Xi vector of controls for individual background characteristics,
including high school GPA, SAT scores, race, gender
Xcpt

Ncpt−1 vector of average peer background characteristics, including
SAT scores, race, gender

Assumption: after controlling for term fixed effect and course-professor
fixed effects, variation in proportion of foreign peers is exogenous

Anelli, Shih & Williams Foreign Peers - Choice of Major June 29, 2016 19 / 54



Identification

Identification

yicpt = α+ β
Foreigncpt
Ncpt − 1

+ δ1Xi + δ2
Xcpt

Ncpt − 1
+ σt + σcp + εicpt

yicpt = α+β1
IntlStudcpt
Ncpt − 1

+ β2
PermRescpt
Ncpt − 1

+δ1Xi+δ2
Xcpt

Ncpt − 1
+σt+σcp+εicpt

Foreigncpt

Ncpt−1 Share of foreign born peers

IntlStudcpt
Ncpt−1 Share of International Students on temporary

non-resident visas
PermRescpt

Ncpt−1 Share of permanent resident students with green card
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Identification

Within Professor-Course Foreign Student Variation
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Identification

Within Professor-Course International Student
Variation
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Identification

Within Professor-Course International Student
Variation
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Identification

Within Professor-Course Permanent Resident Student
Variation
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Identification

Within Professor-Course Permanent Resident Student
Variation
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Identification

Possible threats to Identification

Selection Problem: if students can predict course-professor-specific
foreign share trend and time enrollment in that stem course-professor
in a term with low expected foreign share

We address Selection Problem in the following ways:

Restrict analysis to native students attending an intro stem course
in the very first term at university (registration to course happens
even before being physically on campus)

Check whether individual background characteristics of native
students are correlated with foreign share

Check whether individual background characteristics of native
students are correlated with average peer characteristics
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Identification

Native students attending an intro stem course in the
very first term at university

(1) (2) (3) (4) (5) (6) (7)
Native Foreign Native Foreign Perm Res Intl Native

All All STEM STEM STEM STEM STEM First Term

SAT Math 599.15 600.26 612.92 613.06 604.79 674.05 638.60
(85.99) (100.05) (83.14) (97.49) (97.16) (75.85) (72.35)

SAT Verbal 565.20 481.86 566.28 482.75 477.94 518.21 580.62
(90.49) (106.93) (89.23) (105.90) (105.56) (101.70) (84.91)

SAT Composite 1160.86 1073.66 1174.38 1086.76 1074.30 1179.85 1215.81
(154.62) (172.15) (151.13) (168.50) (168.46) (136.77) (135.34)

Intro STEM 0.55 0.55 1.00 1.00 1.00 1.00 1.00
(0.50) (0.50) (0.00) (0.00) (0.00) (0.00) (0.00)

Decl. STEM 0.52 0.59 0.74 0.76 0.75 0.78 0.83
(0.50) (0.49) (0.44) (0.43) (0.43) (0.42) (0.38)

Decl. Social S. 0.28 0.27 0.14 0.13 0.13 0.17 0.09
(0.45) (0.44) (0.35) (0.34) (0.34) (0.37) (0.28)

Decl. Arts & Hum. 0.14 0.10 0.06 0.05 0.06 0.03 0.04
(0.35) (0.29) (0.24) (0.23) (0.23) (0.17) (0.20)

Female 0.56 0.54 0.52 0.48 0.49 0.45 0.44
(0.50) (0.50) (0.50) (0.50) (0.50) (0.50) (0.50)

White 0.46 0.12 0.42 0.10 0.11 0.08 0.43
(0.50) (0.33) (0.49) (0.31) (0.31) (0.27) (0.49)

African American 0.03 0.02 0.03 0.02 0.02 0.01 0.02
(0.18) (0.15) (0.16) (0.14) (0.15) (0.10) (0.12)

Latino 0.13 0.11 0.11 0.09 0.10 0.07 0.08
(0.33) (0.31) (0.32) (0.29) (0.30) (0.26) (0.27)

Asian 0.37 0.75 0.43 0.78 0.77 0.84 0.47
(0.48) (0.44) (0.50) (0.41) (0.42) (0.37) (0.50)

Obs 57,399 8,996 31,152 4,809 4,041 768 13,035
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Identification

Test for Selection

Table 2: Exog Checks 1st Term Native Freshmen in 1st STEM Course

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
White Asian Black Latino SAT SAT M SAT V SAT W HS GPA CR1 Decl. STEM

Sh. Foreign Peers -0.33 0.18 -0.04 0.16 -37.50 -25.69 0.14 -64.06 -0.15 78.32 0.03
(0.35) (0.30) (0.06) (0.15) (60.94) (36.45) (37.07) (43.16) (0.15) (254.86) (0.14)

N 21160 21160 21160 21160 22377 22203 22203 22230 22367 22289 22426
CourseXProf. FEs X X X X X X X X X X X
Term FEs X X X X X X X X X X X
Number Clusters 120 120 120 120 121 121 121 120 121 119 123

Standard errors in parentheses

All models include term and course by professor fixed effects

Standard errors are clustered at the professor level
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Identification

Test for selection 2

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
White Asian Black Latino SAT SAT M SAT V SAT W HS GPA CR1 Decl. STEM

Peer Avg White -0.00
(0.14)

Peer Avg Asian -0.17
(0.13)

Peer Avg Black -0.26
(0.22)

Peer Avg Latino -0.42∗

(0.22)
Peer Avg SAT Comp. -0.08

(0.12)
Peer Avg SAT Math -0.12

(0.14)
Peer Avg SAT Verbal -0.07

(0.12)
Peer Avg SAT Writing -0.15

(0.19)
Peer Avg H.S. GPA 0.02

(0.01)
Peer Avg Adm. Score 0.00

(0.01)
Peer Avg Declared STEM -0.16

(0.10)

N 21160 21160 21160 21160 22377 22203 22203 22230 22367 22289 22426
CourseXProf. FEs X X X X X X X X X X X
Term FEs X X X X X X X X X X X
Number Clusters 120 120 120 120 121 121 121 120 121 119 123

All models include term and course by professor fixed effects and control for cohort composition of the background characteristic
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Results

Main results on all native Freshmen Students attending
Intro Stem Course in their first term at University

Native Students

(1) (2) (3) (4) (5) (6)
Withdraw Withdraw
within 2 after 4 Course Retake

VARIABLES Withdraw weeks weeks Grade GPA Course

Foreign Sh. 0.041 0.169 0.034 0.086 -0.128 -0.144
(0.354) (0.297) (0.023) (0.495) (0.354) (0.151)

Intl.Stud Sh. 1.502** 1.073*** 0.118** 0.965 0.233 0.036
(0.739) (0.359) (0.058) (1.660) (1.049) (0.341)

Perm.Res Sh. -0.175 0.036 0.021 -0.054 -0.181 -0.171
(0.346) (0.318) (0.024) (0.720) (0.393) (0.162)

Observations 16,182 16,182 16,182 14,362 16,172 16,182
Term f.e.s X X X X X X
Course-Prof. f.e.s X X X X X X
Natives X X X X X X
Mean y 0.110 0.0670 0.00100 2.548 2.761 0.107
S.D. of Y 0.313 0.250 0.0360 1.075 0.827 0.308

Interpretation: International Student share ↑ 1 percentage point ⇒ Pr(Withdraw)↑ 1.5 p.p.s w.r.t. a baseline
Pr(Withdraw)=11% and avg. intl. stud. class share of 1.8%

International Student share ↑ 1.5 percentage points (1 s.d.) ⇒ Pr(Withdraw)↑ 2.25 p.p.s
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Results

Long run outcomes - Choice of Major

Native Students

(1) (2) (3) (4) (5) (6)
Grad Grad Grad Grad Grad

VARIABLES STEM SS Econ SS-Math AH Dropout

Foreign Sh. 0.057 -0.451** -0.357** -0.478** -0.017 0.389**
(0.178) (0.176) (0.166) (0.186) (0.116) (0.191)

Intl.Stud Sh. 0.544 -0.867* -0.385 -0.604 -0.038 0.378
(0.507) (0.492) (0.444) (0.510) (0.261) (0.613)

Perm.Res Sh. -0.014 -0.389** -0.352** -0.460** -0.014 0.391**
(0.169) (0.181) (0.170) (0.199) (0.116) (0.159)

Observations 16,182 16,182 16,182 16,182 16,182 16,182
Term f.e.s X X X X X X
Course-Prof. f.e.s X X X X X X
Natives X X X X X X
Mean y 0.555 0.193 0.0820 0.130 0.0580 0.193
S.D. of Y 0.497 0.394 0.275 0.337 0.235 0.395
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Mechanisms

Discussion about Mechanisms

1 Absolute disadvantage of Native students in Math-intensive
subjects

2 Comparative disadvantage of Native students in Math-intensive
subjects

3 Native Students update beliefs about own position in the
distribution

4 Self-confidence

5 Same skill distribution, higher effort of International Students in
STEM courses

6 Preferences
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Mechanisms

Mechanism 1 - Absolute advantage in STEM of foreign
students

Grading in intro courses is strictly based on a curve

A higher share of foreign students might mechanically shift native
students down the class distribution

Lower GPA

Full registration to STEM majors (happening in second/third
year) has minimum GPA requirements and course-specific grade
requirements for intro courses
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Mechanisms

International Students have absolute advantage in
STEM, Permanent Resident Students do not

International Students:

Permanent Resident Students:
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Mechanisms

Native Students

(1) (2) (3) (4) (5) (6)
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within 2 after 4 Course Retake

VARIABLES Withdraw weeks weeks Grade GPA Course
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(0.354) (0.297) (0.023) (0.495) (0.354) (0.151)

Intl.Stud Sh. 1.502** 1.073*** 0.118** 0.965 0.233 0.036
(0.739) (0.359) (0.058) (1.660) (1.049) (0.341)

Perm.Res Sh. -0.175 0.036 0.021 -0.054 -0.181 -0.171
(0.346) (0.318) (0.024) (0.720) (0.393) (0.162)

Observations 16,182 16,182 16,182 14,362 16,172 16,182
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Natives X X X X X X
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Anelli, Shih & Williams Foreign Peers - Choice of Major June 29, 2016 35 / 54



Mechanisms

Foreign students competition

Native Students

(1) (2) (3) (4) (5) (6)
Withdraw Withdraw
within 2 after 4 Course Retake

VARIABLES Withdraw weeks weeks Grade GPA Course

Foreign Sh. 0.022 0.168 0.029 0.024 -0.192 -0.131
(0.364) (0.292) (0.024) (0.457) (0.308) (0.154)

Foreign-Avg.SATMath 0.044 0.004 0.011* 0.175* 0.150** -0.030
(0.046) (0.027) (0.005) (0.095) (0.063) (0.022)

Intl.Stud Sh. 0.897 0.900** 0.098 0.918 -0.354 0.003
(0.595) (0.375) (0.062) (2.584) (1.490) (0.516)

Perm.Res Sh. 0.106 -0.288 0.034 0.882 -0.026 -0.386**
(0.440) (0.356) (0.023) (1.323) (0.677) (0.161)

Intl.Stud-Avg.SATMath -0.016 -0.027** -0.000 0.010 0.012 -0.018
(0.016) (0.012) (0.001) (0.036) (0.027) (0.012)

Perm.Res.-Avg.SATMath -0.004 -0.060 0.017** 0.168 0.146** -0.069**
(0.051) (0.045) (0.007) (0.139) (0.056) (0.027)

Observations 14,717 14,717 14,717 13,097 14,708 14,717
Term f.e.s X X X X X X
Course-Prof. f.e.s X X X X X X
Natives X X X X X X
Mean y 0.110 0.0670 0.00100 2.548 2.761 0.107
S.D. of Y 0.313 0.250 0.0360 1.075 0.827 0.308
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Mechanisms

Native students with an absolute disadvantage in Math

Native Students with SAT math below median

(1) (2) (3) (4) (5) (6)
Withdraw Withdraw
within 2 after 4 Course Retake

VARIABLES Withdraw weeks weeks Grade GPA Course

Foreign Sh. 0.162 0.459 0.026** 0.986 -0.077 -0.186
(0.439) (0.327) (0.012) (0.684) (0.413) (0.273)

Intl.Stud Sh. 1.155 1.130 0.073** -0.480 0.580 0.517
(1.312) (0.728) (0.029) (3.088) (1.713) (0.700)

Perm.Res Sh. 0.004 0.352 0.018* 1.233 -0.182 -0.298
(0.455) (0.331) (0.010) (0.888) (0.367) (0.260)

Observations 7,756 7,756 7,756 6,599 7,749 7,756
Term f.e.s X X X X X X
Course-Prof. f.e.s X X X X X X
Natives X X X X X X
Mean y 0.144 0.0870 0.00100 2.297 2.578 0.141
S.D. of Y 0.351 0.281 0.0310 1.060 0.816 0.348
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Mechanisms

Mechanism 2 - Comparative disadvantage in STEM

Native students might have a comparative disadvantage in Math
and a comparative advantage in English

Face competition in math-intensive subjects when they end up in
class with a higher share of foreign students

They are better off attending English-intensive courses

We restrict the analysis to natives that in the university rank in
SAT Verbal higher than in SAT math
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Mechanisms

International Students’ have a comparative advantage
in Math
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Mechanisms

Students with a comparative disadvantage in Math

Native Students with relative SAT maths below relative SAT verbal

(1) (2) (3) (4) (5) (6)
Withdraw Withdraw
within 2 after 4 Course Retake

VARIABLES Withdraw weeks weeks Grade GPA Course

Foreign Sh. 0.044 0.257 0.045 1.731** 1.050* -0.058
(0.337) (0.264) (0.034) (0.762) (0.565) (0.133)

Intl.Stud Sh. 1.679* 0.884* 0.064 4.854** 2.813** -0.301
(0.846) (0.465) (0.041) (2.178) (1.334) (0.488)

Perm.Res Sh. -0.210 0.159 0.042 1.193 0.775 -0.021
(0.311) (0.251) (0.037) (0.883) (0.524) (0.143)

Observations 8,463 8,463 8,463 7,472 8,455 8,463
Term f.e.s X X X X X X
Course-Prof. f.e.s X X X X X X
Natives X X X X X X
Mean y 0.114 0.0680 0.00100 2.468 2.754 0.115
S.D. of Y 0.318 0.251 0.0380 1.086 0.820 0.319
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Mechanisms

Mechanism 3 - Native Students update beliefs about
own comparative advantage in math

Natives think they can do well in STEM courses based on beliefs
developed in high schools

Face competition higher than expected when they end up in class
with a higher share of foreign students

Drop out STEM courses

We exploit information about timing of course dropping
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Mechanisms

Native Students

(1) (2) (3) (4) (5) (6)
Withdraw Withdraw
within 2 after 4 Course Retake

VARIABLES Withdraw weeks weeks Grade GPA Course

Foreign Sh. 0.041 0.169 0.034 0.086 -0.128 -0.144
(0.354) (0.297) (0.023) (0.495) (0.354) (0.151)

Intl.Stud Sh. 1.502** 1.073*** 0.118** 0.965 0.233 0.036
(0.739) (0.359) (0.058) (1.660) (1.049) (0.341)

Perm.Res Sh. -0.175 0.036 0.021 -0.054 -0.181 -0.171
(0.346) (0.318) (0.024) (0.720) (0.393) (0.162)

Observations 16,182 16,182 16,182 14,362 16,172 16,182
Term f.e.s X X X X X X
Course-Prof. f.e.s X X X X X X
Natives X X X X X X
Mean y 0.110 0.0670 0.00100 2.548 2.761 0.107
S.D. of Y 0.313 0.250 0.0360 1.075 0.827 0.308
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Mechanisms

Mechanism 4 - Self-confidence

Students in classes with higher share of foreign peers who are
expected to do well in Math-intensive subjects might shy away
from STEM intro courses

Women in particular are shown to be less competitive and to shy
away from competition

Competitiveness is shown to be correlated with math- and
science-intensive subjects.

Buser, Niederle, Oosterbeek (2014) Boys choose more math- and
science-intensive tracks in high school, even conditional on
academic ability.

We restrict our analysis to women to check whether they are more
affected by the international student competition
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Mechanisms

Female Students

Native Female Students

(1) (2) (3) (4) (5) (6)
Withdraw Withdraw
within 2 after 4 Course Retake

VARIABLES Withdraw weeks weeks Grade GPA Course

Foreign Sh. 1.140** 0.614 0.082 -0.255 -0.414 0.034
(0.438) (0.392) (0.055) (1.081) (0.553) (0.357)

Intl.Stud Sh. 2.890*** 1.249 0.084 1.313 -0.405 1.025
(0.998) (0.802) (0.070) (2.218) (1.371) (0.633)

Perm.Res Sh. 0.771** 0.481 0.081 -0.581 -0.415 -0.175
(0.354) (0.365) (0.059) (1.359) (0.511) (0.419)

Observations 6,483 6,483 6,483 5,727 6,480 6,483
Term f.e.s X X X X X X
Course-Prof. f.e.s X X X X X X
Natives X X X X X X
Mean y 0.115 0.0710 0.00100 2.572 2.840 0.100
S.D. of Y 0.319 0.256 0.0340 1.033 0.783 0.300

Interpretation: International Student share ↑ 1 percentage point ⇒ Pr(Withdraw)↑ 2.9 p.p.s w.r.t. a baseline
Pr(Withdraw)=11% and avg. intl. stud. class share of 1.8%.

International Student share ↑ 1.5 percentage points (1 s.d.) ⇒ Pr(Withdraw)↑ 4.4 p.p.s
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Mechanisms

Mechanism 5 - Same distribution, higher effort of
foreign students

International students pay twice as much tuition as natives ⇒
higher tuition is incentive for higher effort (Garibaldi, Giavazzi,
Ichino, Rettore, 2012)

Application for H1-B lottery requires job offer/sponsor: higher
demand for STEM workers on US market ⇒ graduating in STEM
is linked to higher probability of getting a visa.

After graduation, OPT available for 12 months for non-STEM
graduates. 29 months for STEM graduates ⇒ Higher probability
of finding sponsor/offer to participate in the lottery + 2 lotteries
available!

There is a high probability that international students have to
leave US after graduation: easier to transfer stem human capital
in non-US labor markets

This incentive does not apply to Permanent Resident
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Mechanisms

Native Students

(1) (2) (3) (4) (5) (6)
Withdraw Withdraw
within 2 after 4 Course Retake

VARIABLES Withdraw weeks weeks Grade GPA Course

Foreign Sh. 0.041 0.169 0.034 0.086 -0.128 -0.144
(0.354) (0.297) (0.023) (0.495) (0.354) (0.151)

Intl.Stud Sh. 1.502** 1.073*** 0.118** 0.965 0.233 0.036
(0.739) (0.359) (0.058) (1.660) (1.049) (0.341)

Perm.Res Sh. -0.175 0.036 0.021 -0.054 -0.181 -0.171
(0.346) (0.318) (0.024) (0.720) (0.393) (0.162)

Observations 16,182 16,182 16,182 14,362 16,172 16,182
Term f.e.s X X X X X X
Course-Prof. f.e.s X X X X X X
Natives X X X X X X
Mean y 0.110 0.0670 0.00100 2.548 2.761 0.107
S.D. of Y 0.313 0.250 0.0360 1.075 0.827 0.308
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Mechanisms

Foreign students competition

Native Students

(1) (2) (3) (4) (5) (6)
Withdraw Withdraw
within 2 after 4 Course Retake

VARIABLES Withdraw weeks weeks Grade GPA Course

Foreign Sh. 0.022 0.168 0.029 0.024 -0.192 -0.131
(0.364) (0.292) (0.024) (0.457) (0.308) (0.154)

Foreign-Avg.SATMath 0.044 0.004 0.011* 0.175* 0.150** -0.030
(0.046) (0.027) (0.005) (0.095) (0.063) (0.022)

Intl.Stud Sh. 0.897 0.900** 0.098 0.918 -0.354 0.003
(0.595) (0.375) (0.062) (2.584) (1.490) (0.516)

Perm.Res Sh. 0.106 -0.288 0.034 0.882 -0.026 -0.386**
(0.440) (0.356) (0.023) (1.323) (0.677) (0.161)

Intl.Stud-Avg.SATMath -0.016 -0.027** -0.000 0.010 0.012 -0.018
(0.016) (0.012) (0.001) (0.036) (0.027) (0.012)

Perm.Res.-Avg.SATMath -0.004 -0.060 0.017** 0.168 0.146** -0.069**
(0.051) (0.045) (0.007) (0.139) (0.056) (0.027)

Observations 14,717 14,717 14,717 13,097 14,708 14,717
Term f.e.s X X X X X X
Course-Prof. f.e.s X X X X X X
Natives X X X X X X
Mean y 0.110 0.0670 0.00100 2.548 2.761 0.107
S.D. of Y 0.313 0.250 0.0360 1.075 0.827 0.308
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Mechanisms

Other Mechanisms - Preferences

Native students with preferences against immigrants might observe
a high share of foreign students in intro stem courses and update
expectations on foreign share and competition on labor market

As a consequence they might prefer to switch to English-intensive
majors
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Mechanisms

Other Mechanisms - Positive Peer Effects

Native students might benefit from interacting with more
math-skilled foreign peers and do better in STEM courses

By being exposed to more foreign peers with strict preferences for
STEM majors, natives might be more likely to choose stem majors
themselves
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More Heterogeneity Analysis

Native Students attending one of the STEM intro
courses required by most STEM majors

Native Students attending CORE STEM subjects

(1) (2) (3) (4) (5) (6)
Withdraw Withdraw
within 2 after 4 Course Retake

VARIABLES Withdraw weeks weeks Grade GPA Course

Foreign Sh. 0.280 0.379 0.054* 0.071 0.036 0.054
(0.344) (0.268) (0.030) (0.600) (0.466) (0.242)

Intl.Stud Sh. 1.529*** 1.439*** 0.122*** 1.462 -0.844 0.292
(0.542) (0.538) (0.030) (2.229) (0.830) (0.488)

Perm.Res Sh. -0.059 0.091 0.036 -0.298 0.275 -0.010
(0.304) (0.212) (0.037) (0.635) (0.482) (0.229)

Observations 14,439 14,439 14,439 12,927 14,430 14,439
Term f.e.s X X X X X X
Course-Prof. f.e.s X X X X X X
Natives X X X X X X
Mean y 0.103 0.0630 0.00100 2.532 2.770 0.101
S.D. of Y 0.304 0.243 0.0360 1.055 0.815 0.302

Anelli, Shih & Williams Foreign Peers - Choice of Major June 29, 2016 50 / 54



More Heterogeneity Analysis

Native Students attending one of the Math intro courses

Native Students attending Math intro courses

(1) (2) (3) (4) (5) (6)
Withdraw Withdraw
within 2 after 4 Course Retake

VARIABLES Withdraw weeks weeks Grade GPA Course

Foreign Sh. -0.993*** -0.439* -0.011 0.715 1.404 0.120
(0.330) (0.226) (0.029) (1.224) (0.945) (0.271)

Intl.Stud Sh. -0.327 0.909 -0.049 -8.888*** -4.056* 1.534**
(1.263) (1.101) (0.059) (2.742) (2.257) (0.577)

Perm.Res Sh. -1.124** -0.705 -0.003 2.557** 2.479** -0.158
(0.547) (0.429) (0.030) (1.028) (1.193) (0.296)

Observations 7,589 7,589 7,589 6,640 7,585 7,589
Term f.e.s X X X X X X
Course-Prof. f.e.s X X X X X X
Natives X X X X X X
Mean y 0.124 0.0770 0.00100 2.459 2.744 0.117
S.D. of Y 0.330 0.266 0.0310 1.138 0.835 0.321
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More Heterogeneity Analysis

Native African American Students attending

Native African-American Students

(1) (2) (3) (4) (5) (6)
Withdraw Withdraw
within 2 after 4 Course Retake

VARIABLES Withdraw weeks weeks Grade GPA Course

Foreign Sh. 2.224** 1.027 0.083 -8.799 -1.873 2.466*
(1.023) (0.690) (0.338) (6.361) (4.998) (1.414)

Intl.Stud Sh. 2.008 -4.871 -0.976 14.528 -18.720 -2.767
(10.301) (6.908) (0.910) (32.006) (12.528) (11.803)

Perm.Res Sh. 2.246 1.633 0.192 -11.786 -0.144 3.003
(1.736) (1.356) (0.362) (7.849) (5.743) (1.826)

Observations 206 206 206 165 206 206
Term f.e.s X X X X X X
Course-Prof. f.e.s X X X X X X
Natives X X X X X X
Mean y 0.190 0.124 0.00400 2.245 2.503 0.155
S.D. of Y 0.393 0.330 0.0670 1.046 0.840 0.363
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More Heterogeneity Analysis

Native Asian Students attending

Native Asian Students

(1) (2) (3) (4) (5) (6)
Withdraw Withdraw
within 2 after 4 Course Retake

VARIABLES Withdraw weeks weeks Grade GPA Course

Foreign Sh. 0.408 0.378 0.010 -0.271 0.020 0.032
(0.373) (0.302) (0.010) (0.728) (0.511) (0.137)

Intl.Stud Sh. 1.819** 1.200** 0.039 0.137 0.295 -0.137
(0.830) (0.511) (0.043) (1.978) (1.461) (0.356)

Perm.Res Sh. 0.172 0.241 0.005 -0.344 -0.026 0.061
(0.367) (0.317) (0.013) (1.011) (0.464) (0.155)

Observations 7,891 7,891 7,891 6,894 7,888 7,891
Term f.e.s X X X X X X
Course-Prof. f.e.s X X X X X X
Natives X X X X X X
Mean y 0.124 0.0780 0.00100 2.555 2.714 0.108
S.D. of Y 0.330 0.268 0.0340 1.061 0.833 0.311
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Conclusion

Summing up

A higher share of International Students in introductory STEM
courses substantially worsens Natives’ performance (higher
dropout and/or lower course grade)

A higher share of Permanent Resident Students instead does not
affect Native’s performance

Effect is consistent with mechanisms of absolute advantage of
international students, comparative advantage of Natives in
English, stronger institutional incentives to persist in stem for
International students and self-confidence

There is no significant negative effect on the probability of
graduating in STEM

There is a negative effect on the probability of graduating in
Social Sciences majors (e.g. Economics) that require intro math as
prerequisite
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