
Online Appendix

A Additional Figures & Tables

Figure A.1: Decision Dates of Public Universities by State
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Note: This figure shows the share of public institutions in each state who announced a reopening decision on each day of the
summer. In many states, these decisions did not happen simultaneously.
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Figure A.2: COVID-19 Deaths Per Capita in College Counties
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Note: This figure depicts the average county-level COVID-19 deaths per capita for colleges in our sample. The solid line describes
average deaths per 10,000 residents over time. The dashed line describes the proportion of colleges with 0 county-level deaths over
time. Only a small proportion of colleges are located in counties that had no deaths, even at the beginning of the summer.
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Figure A.3: Heterogeneity by Number of Peers Listed
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Note: This figure shows how estimated effects of peers on reopening decisions vary by the number of peer institutions a college or
university lists. Panel A shows the estimated coefficient on the share of peers that have announced in-person reopenings,where the
dependent variable is an indicator for each decision type as shown on the X-axis. Panels B and C show the estimated effects for the
share of peers that have announced an online or hybrid reopening.
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Figure A.4: Specifications Using Different Lags or Aggregations
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(b) Weekly vs. Daily Aggregation
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Note: Panel A shows the estimated effects of peers on reopening decisions, using different lagged measures of peer decisions. The
main specification includes peer decisions up to date t−1, and the 1- and 2-week lagged measures include peer decisions up to date
t−7 and t−14, respectively. Panel B compares our main specification where t represents one day to a version in which t represents
one week.
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Figure A.5: Non-Linear Functional Forms
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Note: This figure shows how estimated marginal effects of peers on reopening decisions vary across functional form assumption.
For computational reasons, all results use the weekly aggregation from Appendix Figure A.4. Panel A shows the estimated coeffi-
cient on the share of peers that have announced in-person reopenings,where the dependent variable is an indicator for each decision
type as shown on the X-axis. Panels B and C show the estimated effects for the share of peers that have announced an online or
hybrid reopening.
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Figure A.6: Specifications with Different Counties Excluded

-.5
0

.5

Not Yet
Decided

Decided
In-Person

Decided
Online

Decided
Hybrid

A. More Peers In-Person

-.5
0

.5

Not Yet
Decided

Decided
In-Person

Decided
Online

Decided
Hybrid

B. More Peers Online

-.5
0

.5

Not Yet
Decided

Decided
In-Person

Decided
Online

Decided
Hybrid

C. More Peers Hybrid

Main Drop Counties with 10+ Colleges Drop Counties with 5+ Colleges Drop Counties with 2+ Colleges

Note: This figure shows how estimated effects of peers on reopening decisions vary when excluding counties with many colleges.
Panel A shows the estimated coefficient on the share of peers that have announced in-person reopenings,where the dependent
variable is an indicator for each decision type as shown on the X-axis. Panels B and C show the estimated effects for the share of
peers that have announced an online or hybrid reopening.
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Figure A.7: Heterogeneity by Endowment and Selectivity Terciles

(a) Heterogeneity by Endowment Tercile
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(b) Heterogeneity by Selectivity Tercile
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Note: These figures describe how the effect of peer decisions differs across endowment and selectivity terciles. Panel A shows the
estimated coefficient on the share of peers that have announced in-person reopenings, where the dependent variable is an indicator
for each decision type as shown on the X-axis. Panels B and C show the estimated effects for the share of peers that have announced
an online or hybrid reopening.
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Figure A.8: Specifications with Public Universities Excluded
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Note: This figure shows how estimated effects of peers on reopening decisions vary when excluding different types of public
institutions. Panel A shows the estimated coefficient on the share of peers that have announced in-person reopenings,where the
dependent variable is an indicator for each decision type as shown on the X-axis. Panels B and C show the estimated effects for the
share of peers that have announced an online or hybrid reopening.
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Figure A.9: Specifications Excluding Within-County or Within-State Peers
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Note: This figure shows how estimated effects of peers on reopening decisions vary when excluding peers in the same county or
same state as the institution of interest. Panel A shows the estimated coefficient on the share of peers that have announced in-person
reopenings,where the dependent variable is an indicator for each decision type as shown on the X-axis. Panels B and C show the
estimated effects for the share of peers that have announced an online or hybrid reopening.
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Table A.3: Main Effects with Peer Decision Counts

Not Yet
Decided

Decided
In-Person

Decided
Online

Decided
Hybrid

(1) (2) (3) (4)

Panel A. Number of peers who have made any decision
Number decided, t-1 -0.002*** 0.000 0.002 -0.000

(0.001) (0.001) (0.001) (0.001)

County deaths per 10,000 0.005* -0.004 0.010*** -0.011***
(0.003) (0.004) (0.003) (0.003)

Observations 189,544 189,544 189,544 189,544

Panel B. Number of peers who have made each decision
Number decided in-person, t-1 -0.001 0.013*** -0.005*** -0.007**

(0.001) (0.003) (0.002) (0.003)

Number decided online, t-1 -0.002 -0.011*** 0.018*** -0.006**
(0.002) (0.003) (0.002) (0.002)

Number decided hybrid, t-1 -0.002 -0.005 -0.008*** 0.014***
(0.002) (0.003) (0.003) (0.004)

County deaths per 10,000 0.005* -0.004 0.010*** -0.011***
(0.003) (0.004) (0.003) (0.003)

Observations 189,544 189,544 189,544 189,544

Note: This table presents the main estimates of equation (1): the effect of peers’ announced
decisions and county-level COVID-19 deaths on individual institutions’ decisions, using counts
of peer decisions rather than shares. Panel A describes the effect of peers making any decision
and Panel B describes the effect of each type of decision. Column 1 describes the effects on the
likelihood of an institution having not yet made an announcement. Columns 2 - 4 describe the
effects on the likelihood of an institution announcing each of the three types of reopening styles.
In all specifications, we control for institution and state-by-day fixed effects, as well as the days
remaining before an institution’s semester start date. We cluster all standard errors at the county
level.∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table A.4: Interactions of County Deaths with Institution Relative Size

Not Yet
Decided

Decided
In-Person

Decided
Online

Decided
Hybrid

(1) (2) (3) (4)

Panel A. Linear interaction with relative size
County deaths per 10,000 0.004 -0.005 0.012*** -0.010***

(0.003) (0.004) (0.003) (0.003)

(County deaths per 10,000)*(Relative size) 0.017 0.071* -0.072** -0.016
(0.019) (0.041) (0.033) (0.037)

Observations 189,544 189,544 189,544 189,544

Panel B. Quadratic interaction with relative size
County deaths per 10,000 0.004 -0.008** 0.013*** -0.008**

(0.003) (0.004) (0.003) (0.003)

(County deaths per 10,000)*(Relative size) 0.021 0.327*** -0.160* -0.187*
(0.073) (0.113) (0.094) (0.101)

(County deaths per 10,000)*(Relative size)2 -0.010 -0.765*** 0.265 0.511*
(0.196) (0.287) (0.266) (0.291)

Observations 189,544 189,544 189,544 189,544

Note: The table shows the effects of per-capita COVID-19 deaths on institutions’ decisions when we vary
the effect by institution size (enrollment) relative to the institution’s county population. Panel A shows that
institutions that are large relative to the county population are less likely to respond to COVID deaths by
reopening online. Panel B shows a quadratic interaction with county size, demonstrating non-linearity in
the relationship between size and response to COVID deaths. We cluster all standard errors at the county
level.∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table A.5: First Stage Estimates for IV Approach

Peers Decided Peers Decided
In-Person

Peers Decided
Online

Variable: (1) (2) (3) (4) (5) 6)

Panel A. All Peers
Peers’ COVID-19 deaths -0.014*** -0.019*** 0.007***
per 10,000 residents (0.002) (0.002) (0.002)

Peers’ COVID-19 deaths -0.011*** -0.014*** 0.006***
per square mile (0.001) (0.002) (0.002)

Partial F-Statistic 55.14 49.72 60.81 32.47 8.958 8.830
Observations 189,544 189,544 189,544 189,544 189,544 189,544

Panel B. Only Out-of-County Peers
Peers’ COVID-19 deaths -0.014*** -0.019*** 0.006***
per 10,000 residents (0.002) (0.002) (0.002)

Peers’ COVID-19 deaths -0.011*** -0.014*** 0.004**
per square mile (0.001) (0.002) (0.002)

Partial F-Statistic 65.40 70.62 66.91 34.70 7.265 4.035
Observations 189,544 189,544 189,544 189,544 189,544 189,544

Panel C. Only Out-of-State Peers
Peers’ COVID-19 deaths -0.015*** -0.021*** 0.008***
per 10,000 residents (0.002) (0.003) (0.003)

Peers’ COVID-19 deaths -0.016*** -0.018*** 0.006**
per square mile (0.002) (0.002) (0.002)

Partial F-Statistic 54.19 85.59 65.30 71.31 9.074 6.567
Observations 189,544 189,544 189,544 189,544 189,544 189,544

Note: This table presents estimates of equation (2): the effect of peers’ COVID-19 exposure on their decisions. In all
specifications, we control for institution and state-by-day fixed effects, as well as the institution’s COVID-19 severity
at the county level interacted with a quadratic of their relative size. We cluster all standard errors at the county
level.∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01
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B Survival Analysis

Because our outcomes of interest can be interpreted as durations (e.g., the time until a college

makes a reopening decision), it is natural to consider a survival analysis framework as an alternative

to linear regression. We favor the linear regression approach in the main text because it enables us

to flexibly account for unobservable changes at the state-by-day levels and easily extends to an IV

approach to address potential endogeneity concerns. However, in this appendix, we conduct the

survival analysis to demonstrate that the results are generally consistent with those from the linear

framework.

We begin with a Cox proportional hazards model (Cox 1972), where the hazard of institution i

making any decision at time t, conditional on not having made a decision until time t, is given by:

λ (t|Xi) = λ0(t)exp(Xiβ) (4)

where term λ0(t) is the baseline hazard, which can vary arbitrarily with time. With this specifi-

cation of the hazard rate, the likelihood that we observe institution i making a decision at time Yi,

given that we observe at least one institution making a decision, is:

Li(β ) =
λ (Yi|Xi)

∑ js.t.Y j≥Yi λ (Yj|X j)
=

exp(Xiβ)

∑ js.t.Y j≥Yi exp(Xiβ)
. (5)

The key assumption in the Cox proportional hazard model is that the hazards for any two institu-

tions are proportional over time by the factor exp(Xiβ), which is why the baseline hazard cancels

out in equation 5. What remains is a likelihood function that depends only upon the parameters

β and the observable characteristics X. We estimate the parameters β via maximum likelihood

estimation, as is standard. For more details on the estimation procedure, see Greene 2017 and

StataCorp 2021. The model can further be extended to allow the observables Xi to vary with time

or to allow coefficients β to vary as a function of time. The estimates shown in Table B.1 show the

results from several different specifications.

In column (1), we include the share of peer institutions that have made a decision as of the
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previous date and the COVID-19 deaths per capita in the county. The coefficient of 0.769 on the

peer share can be interpreted as follows: a 10-pp increase in the share of peers that have made a

decision increases the hazard rate by (exp(0.769∗0.10)−1)∗100 = 8%. In column (2), we check

for time-varying effects to assess the proportional hazards assumption. We find a negative, though

insignificant, coefficient on the interaction of peers’ prior-day decisions and the day variable, where

days are measured from 1 (April 1) to 153 (August 31). Adding time-invariant, institution-level

controls (Carnegie classification and public/private control), as shown in columns (3) and (4), or

state fixed effects, as shown in columns 5 and 6, does not change the sign of the estimates but

reduces the magnitudes.

Table B.1: Proportional Hazards Model Estimates

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

Share decided, t-1 0.769*** 2.458* 0.434* 3.054** 0.124 2.347*
(0.230) (1.292) (0.248) (1.337) (0.257) (1.341)

(Share decided , t-1)*Day -0.017 -0.027** -0.023*
(0.013) (0.013) (0.013)

County deaths per 10,000 -0.021*** -0.021*** -0.021*** -0.021*** -0.020** -0.020**
(0.006) (0.006) (0.006) (0.006) (0.010) (0.010)

Observations 116,625 116,625 116,625 116,625 116,625 116,625

Institution controls N N Y Y Y Y
State FEs N N N N Y Y
Time-varying effect N Y N Y N Y

Note: This table presents estimated coefficients for the survival models as described in this section, where the de-
pendent variable is the time when a university makes any decision. Standard errors are clustered at the county level.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

In columns (4) and (6), the time-varying coefficient is marginally significant and negative, sug-

gesting that the peer share may not matter to institutions that have made it through most of the

summer without announcing a decision. To interpret the estimates in column (6), consider the

effect on the hazard of making a decision in the middle of the summer (e.g., on the 75th day of

our sample). On day 75, a 10 percentage point increase in the share of peers who have made a

decision increases the hazard rate by (exp((2.347−0.023∗75)∗0.10)−1)∗100 = 6.4%. While

the magnitude of this estimate is not directly comparable to the results from our linear regression
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specifications, the fact that peers’ decisions increase the likelihood of an institution announcing

a decision confirms our main findings. In addition, the estimated coefficients on the cumulative

deaths measure in Table B.1 continue to indicate that institutions were less likely to announce

reopening decisions when COVID-19 deaths were increasing.

We can also use survival analysis methods to examine the type of decision an institution makes

(whether to reopen in-person, hybrid, or online). To do so, we use the competing risks survival

model, which accounts for the presence of several “competing” outcomes by constructing subhaz-

ard functions that account for the fact that an institution may decide to reopen in-person, online,

or hybrid, but can only do one of these (Fine and Gray 1999). The subhazards are assumed to

be proportional over time by a factor of exp(Xβ), analogous to the hazard function in the Cox

proportional hazards model.

We present the estimated coefficients for the subhazard of making an in-person reopening de-

cision in Table B.2. Column (1) shows the estimated coefficients without institution-level controls

nor state fixed effects and without time-varying coefficients. All of the coefficients on peers’

prior-day decisions are positive, but the share of peers that have announced in-person reopening

decisions has the strongest positive effect on the likelihood that an institution will reopen in person.

These findings differ somewhat from the linear regression framework, where we found a negative

relationship between peers’ decisions to reopen online and an institution’s likelihood of making an

in-person decision. However, the estimates in column (2) demonstrate that the proportional sub-

hazard assumption does not hold: the effects vary substantially over time. Still, each specification

supports the conclusion that the share of peers that have made an in-person decision has a strong

positive effect on an institution’s decision to announce an in-person reopening. When a peer an-

nounces an online decision, that may be positively associated with a decision to reopen in person

because any peer decision may encourage a university to make a decision. Adding institution-

level controls and state fixed effects in columns (3) through (6) changes the magnitude but not the

sign of the estimated effects. In addition, the estimated coefficient on the county-level cumulative

deaths variable remains negative across specifications, indicating that institutions are less likely to

announce an in-person reopening decision when COVID-19 cases are increasing.
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Table B.2: Competing Risk Model Estimates for In-Person Decision

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

Share decided in-person, t-1 4.583*** -2.191 4.139*** -2.857 3.338*** -4.218*
(0.376) (2.351) (0.398) (2.347) (0.420) (2.302)

(Share decided in-person, t-1)*Day 0.072*** 0.074*** 0.0780***
(0.024) (0.023) (0.023)

Share decided online, t-1 1.942*** -8.776*** 2.432*** -7.872*** 2.668*** -7.942***
(0.489) (2.579) (0.490) (2.577) (0.551) (2.726)

(Share decided online, t-1)*Day 0.108*** 0.103*** 0.104***
(0.024) (0.024) (0.025)

Share decided hybrid, t-1 3.828*** -5.920** 3.729*** -5.822* 4.040*** -5.905*
(0.518) (3.005) (0.528) (3.040) (0.562) (3.134)

(Share decided hybrid, t-1)*Day 0.098*** 0.097*** 0.100***
(0.029) (0.029) (0.030)

County deaths per 10,000 -0.035*** -0.038*** -0.041*** -0.043*** -0.028* -0.030*
(0.014) (0.014) (0.014) (0.014) (0.017) (0.018)

Observations 116,625 116,625 116,625 116,625 116,625 116,625

University Controls N N Y Y Y Y
State FE N N N N Y Y
Time-Varying Effect N Y N Y N Y

Note: This table presents estimated coefficients for the competing risk regressions as described in this section. The outcome is an
in-person reopening decision. Standard errors are clustered at the county level. ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

Table B.3 then shows analogous estimates for the subhazard of announcing an online reopen-

ing decision. Across the specifications, we find that peers’ decisions increase the likelihood that

an institution announces a reopening decision, and in particular, that increases in peers announc-

ing online reopening decisions increases the likelihood that an institution does the same. We also

find that institutions are more likely to announce online decisions when COVID-19 deaths in their

county are increasing. Taken together with Tables B.1 and B.2, we interpret these results as sup-

porting our conclusions in the main text that peers encourage institutions to announce reopening

decisions, and that institutions are most likely to announce the same reopening decision as their

peer institutions.
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Table B.3: Competing Risk Model Estimates for Online Decision

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

Share decided in-person, t-1 3.121*** -5.934*** 4.004*** -5.096** 4.472*** -3.211
(0.389) (2.330) (0.422) (2.469) (0.450) (2.647)

(Share decided in-person, t-1)*Day 0.085*** 0.085*** 0.073***
(0.022) (0.023) (0.024)

Share decided online, t-1 6.194*** -3.503 6.224*** -3.010 5.481*** -5.281**
(0.424) (2.510) (0.388) (2.656) (0.493) (2.496)

(Share decided online, t-1)*Day 0.089*** 0.085*** 0.098***
(0.022) (0.023) (0.021)

Share decided hybrid, t-1 5.442*** -3.795 5.494*** -3.980 6.055*** -3.251
(0.475) (2.484) (0.481) (2.567) (0.482) (2.677)

(Share decided hybrid, t-1)*Day 0.084*** 0.087*** 0.085***
(0.022) (0.023) (0.023)

County deaths per 10,000 0.024*** 0.020** 0.024*** 0.021** 0.053*** 0.047***
(0.011) (0.011) (0.010) (0.010) (0.017) (0.017)

Observations 116,625 116,625 116,625 116,625 116,625 116,625

University Controls N N Y Y Y Y
State FE N N N N Y Y
Time-Varying Effect N Y N Y N Y

Note: This table presents estimated coefficients for the competing risk regressions as described in this section. The outcome is
an online reopening decision. Standard errors are clustered at the county level. ∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01

References
Cox, D. R. (1972). “Regression Models and Life-Tables”. In: Journal of the Royal Statistical Society: Series B

(Methodological) 34.2. eprint: https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.2517-6161.1972.tb00899.x, pp. 187–
202. ISSN: 2517-6161. DOI: 10.1111/j.2517-6161.1972.tb00899.x. URL: https://onlinelibrary.
wiley.com/doi/abs/10.1111/j.2517-6161.1972.tb00899.x (visited on 01/17/2022) (Go back).

Fine, Jason P. and Robert J. Gray (1999). “A Proportional Hazards Model for the Subdistribution of a Competing
Risk”. In: Journal of the American Statistical Association 94.446. Publisher: [American Statistical Association,
Taylor & Francis, Ltd.], pp. 496–509. ISSN: 0162-1459. DOI: 10.2307/2670170. URL: https://www.jstor.
org/stable/2670170 (visited on 01/18/2022) (Go back).

Greene, William H (2017). Econometric Analysis. OCLC: 1078644423. ISBN: 978-93-5306-107-4 (Go back).

StataCorp (2021). Stata 17 Base Reference Manual - stcox. URL: https://www.stata.com/manuals/ststcox.
pdf (Go back).

50


