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Appendix A. Supplementary Tables and Figures 
 
Table A1. Alternative ERGM Results for the Formation of Friendship Ties 
 Model I: Perception Only   Model II: Decay Parameters = 0.1  Model III: Max Friendships = 6   Model IV: Binarized at 3rd Q 
Variables Coef. SE P T Q Coef. SE P T Q Coef. SE P T Q Coef. SE P T Q 
Self-perceived Centrality 

Asymmetric × High Perception 0.45 0.07 0.00 0.00 0.08 0.57 0.09 0.00 0.00 0.00 0.59 0.08 0.00 0.00 0.01 0.46 0.10 0.00 0.00 0.00 
Mutual × Low perception 1.02 0.03 0.00 0.00 0.00 1.08 0.04 0.00 0.00 0.00 1.02 0.04 0.00 0.00 0.00 0.94 0.03 0.00 0.00 0.00 
Mutual × High perception 0.84 0.04 0.00 0.00 0.01 0.85 0.05 0.00 0.00 0.00 0.75 0.05 0.00 0.00 0.00 0.75 0.05 0.00 0.00 0.00 
Sender effect  0.25 0.03 0.00 0.00 0.01 0.32 0.04 0.00 0.00 0.00 0.28 0.04 0.00 0.00 0.00 0.25 0.05 0.00 0.00 0.00 
Receiver effect 0.17 0.02 0.00 0.00 0.72 0.22 0.03 0.00 0.00 0.00 0.24 0.03 0.00 0.00 0.07 0.17 0.03 0.00 0.00 0.13 

Status Indicators 
Gender 0.0 2.79 0.50 0.00 0.00 0.00 3.43 0.54 0.00 0.00 0.00 2.78 0.52 0.00 0.00 0.00 
Gender 0.1 1.17 0.43 0.01 0.00 0.00 1.39 0.47 0.00 0.00 0.00 1.18 0.44 0.01 0.00 0.00 
Gender 1.1 2.67 0.48 0.00 0.00 0.00 3.31 0.52 0.00 0.00 0.00 2.59 0.49 0.00 0.00 0.00 
Age 0.0 0.22 0.15 0.14 0.00 0.00 0.20 0.15 0.17 0.00 0.00 0.23 0.18 0.20 0.00 0.00 
Age 0.1 0.07 0.14 0.61 0.00 0.00 0.07 0.13 0.60 0.00 0.00 0.11 0.17 0.53 0.00 0.00 
Age 1.1 0.02 0.03 0.46 0.13 0.13 0.04 0.03 0.19 0.66 0.68 0.03 0.03 0.32 0.28 0.28 
Height 0.0 0.10 0.03 0.00 0.00 0.00 0.11 0.03 0.00 0.01 0.14 0.09 0.03 0.00 0.00 0.03 
Height 0.1 0.05 0.04 0.21 0.00 0.00 0.06 0.04 0.08 0.09 0.13 0.05 0.04 0.17 0.01 0.01 
Height 1.1 0.11 0.03 0.00 0.00 0.01 0.14 0.03 0.00 0.02 0.38 0.11 0.03 0.00 0.00 0.05 
Rank 0.0 0.22 0.04 0.00 0.00 0.00 0.19 0.04 0.00 0.00 0.00 0.21 0.04 0.00 0.00 0.00 
Rank 0.1 0.25 0.05 0.00 0.00 0.00 0.25 0.05 0.00 0.00 0.01 0.23 0.04 0.00 0.00 0.11 
Rank 1.1 0.90 0.05 0.00 0.00 0.00 0.84 0.05 0.00 0.00 0.00 0.83 0.04 0.00 0.00 0.01 
Smoker 0.0 0.72 0.39 0.07 0.00 0.00 0.77 0.39 0.05 0.00 0.00 0.72 0.42 0.09 0.00 0.00 
Smoker 0.1 0.99 0.36 0.01 0.00 0.00 1.00 0.37 0.01 0.00 0.00 1.04 0.38 0.01 0.00 0.00 
Smoker 1.1 0.44 0.10 0.00 0.00 0.02 0.50 0.10 0.00 0.00 0.07 0.78 0.35 0.03 0.00 1.00 
Personality 0.0 0.00 0.03 0.97 0.02 0.01 0.01 0.03 0.73 0.44 0.41 0.01 0.03 0.67 0.09 0.08 
Personality 0.1 -0.01 0.04 0.75 0.00 0.00 0.02 0.03 0.46 0.31 0.30 0.00 0.04 0.93 0.00 0.00 
Personality 1.1 0.06 0.03 0.04 0.00 0.00 0.07 0.03 0.03 0.00 0.02 0.07 0.03 0.03 0.00 0.00 
Parent ed. 0.0 0.15 0.16 0.35 0.00 0.00 0.17 0.15 0.28 0.00 0.00 0.16 0.16 0.31 0.00 0.00 
Parent ed. 0.1 0.05 0.14 0.70 0.00 0.00 0.07 0.14 0.62 0.00 0.00 0.09 0.14 0.53 0.00 0.00 
Parent ed. 1.1 0.09 0.05 0.07 0.00 0.00 0.08 0.06 0.16 0.00 0.00 0.10 0.04 0.03 0.01 0.04 
Fam. econ. 0.0 0.64 0.30 0.04 0.00 0.00 0.50 0.26 0.06 0.00 0.00 0.50 0.29 0.09 0.00 0.00 
Fam. econ. 0.1 0.09 0.05 0.06 0.00 0.01 0.06 0.04 0.15 0.60 0.63 0.07 0.04 0.09 0.08 0.11 
Fam. econ. 1.1 0.13 0.03 0.00 0.01 0.12 0.12 0.03 0.00 0.01 0.08 0.11 0.03 0.00 0.13 0.51 

Network Structures 
edges -2.56 0.05 0.00 0.00 0.00 -6.45 0.61 0.00 0.00 0.00 -7.24 0.63 0.00 0.00 0.00 -6.50 0.63 0.00 0.00 0.00 
gwesp 1.19 0.03 0.00 0.00 0.00 0.95 0.03 0.00 0.00 0.00 0.80 0.03 0.00 0.00 0.00 0.89 0.03 0.00 0.00 0.00 
gwdsp -0.28 0.01 0.00 0.00 0.00 -0.25 0.01 0.00 0.00 0.00 -0.22 0.01 0.00 0.00 0.00 -0.22 0.01 0.00 0.00 0.00 
gwidegree 0.58 0.10 0.00 0.00 0.02 0.52 0.11 0.00 0.00 0.09 0.27 0.08 0.00 0.06 0.21 0.64 0.10 0.00 0.00 0.07 
gwodegree -1.49 0.13 0.00 0.00 0.00 -1.81 0.18 0.00 0.00 0.00 -1.38 0.16 0.00 0.00 0.00 -1.44 0.15 0.00 0.00 0.00 

Note: Omitted category for status indicators is a 1.0 tie. P column shows P values of testing that the mean coefficient for a variable is zero. T column shows P values of testing all coefficients for a 
variable across the class networks are zero. Q column shows P values of testing that all coefficients are equal across the class networks.  Not shown: coefficients for treatment status (treated versus 
untreated).  
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Figure A1. An Exemplary Network with Asymmetric Ties Retained and Removed 
 

 
Note: Graph for the friendship network in one class with asymmetric ties retained (left) and 
removed (right). Nodes are colored by gender with boys in blue while girls in green. 
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Figure A2. Distribution of Friendship Ties and Self-perceived Centrality 

 
Note: Indegree and outdegree are the number of friend nominations a student receives from and 
sends to classmates, respectively. Asymmetric outdegree is the number of friend nominations that 
are not reciprocated. Self-perceived centrality (counts) is the number of friend nominations a 
student expects to receive from classmates. 
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Figure A3. Diagnostics of Goodness-of-fit for Another Network 
 

 

Note: solid black line is distribution of statistics in observed network. Box plots are distributions of 
statistics in 100 simulated networks, with 95% confidence intervals. Y-axis presented as log-odds. 



Appendix B. Proof of the Estimation Method

We are interested in examining whether actors with high self-perceived centrality are more
likely than those with low self-perceived centrality to send out asymmetric ties. The statistics
of interest can be defined as:

d = a1 − a0

=
∑
ij

yixij(1 − xji) −
∑
ij

(1 − yi)xij(1 − xji)

=
∑
ij

(2yi − 1)xij(1 − xji),

where a1 and a0 denote the number of symmetric ties sent out by actors with high self-perceived
centrality and actors with low self-perceived centrality, respectively. yi = 1 for actors with
high self-perceived centrality, yi = 0 for actors with low self-perceived centrality, xij = 1 if
there is a tie from i to j, and xij = 0 otherwise.

In model I of Table 3, we can estimate the effects for the following statistics.

b :
∑
ij

(2yi − 1)xij,

m0 :
∑
ij

(1 − yi)xijxji,

m1 :
∑
ij

yixijxji.

where b represents the statistics for the sender effect of actors with high self-perceived
centrality relative to those with low self-perceived centrality, m0 the statistics for the interaction
effect between mutuality and low self-perceived centrality, and m1 the statistics for the
interaction effect between mutuality and high self-perceived centrality. We can show that

b + m0 −m1 =
∑
ij

(2yi − 1)xij +
∑
ij

(1 − yi)xijxji −
∑
ij

yixijxji

=
∑
ij

(2yi − 1)xij +
∑
ij

(1 − 2yi)xijxji

=
∑
ij

(2yi − 1)(xij − xijxji)

=
∑
ij

(2yi − 1)xij(1 − xji)

= d.

Since the coefficients in the ERGM reflect the effects of these statistics, they will have
corresponding relationships. Accordingly, we can estimate the variance of d as

Var(d) = Var(b + m0 −m1)

= Var(b) + Var(m0) + Var(m1)+

2Cov(b,m0) − 2Cov(b,m1) − 2Cov(m0,m1).


