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This supplementary material includes the sensitivity analyses for the main article “The influ-
ence of differential peer associations on delinquency varies depending on the combination of
unstructured socializing and personal morals”. It presents results that were calculated from
the following models:

1. Multilevel negative binomial model with inverse softplus link (delinquency information
from subsequent wave)

Multilevel negative binomial model with inverse softplus link (uncapped delinquency)
Multilevel negative binomial model with inverse softplus link (delinquency versatility)
Multilevel negative binomial model with log link

Multilevel Poisson model with inverse softplus link

Multilevel Poisson model with log link

Multilevel OLS model (with identity link)

Multilevel negative binomial model with inverse softplus link (+ self-control)
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In the subsequent sections, the results will be presented with tables and figures without any
further comments or interpretations. The names of the subsections and the type of figures and
tables resemble those of the main article.
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1. Multilevel negative binomial model with inverse softplus link (de-
linquency information from subsequent wave)

1.1 Model formula

Delinquency_t+1; ~ NegBin(ui, ¢) [Likelihood]
invsoftplus(u;) = auppi] + [Varying intercept]
[, DiffPeers; + [Main effects]

B> US_Low-Risk; + f; US_Medium-Risk; + $, US_High-Risk; +

s PMorals; +

Bs Year_2004i + B, Year_2005i + s Year_2006; +

B, DiffPeers; * US_Low-Risk; + [Two-way interactions]
B.o DiffPeers; * US_Medium-Risk; + (., DiffPeers; * US_ High-Risk; +
B2 DiffPeers; * PMorals; +

B:3 US_Low-Risk; * PMorals; + .4, US_Medium-Risk; * PMorals; +
B:5 US_High-Risk; * PMorals; +

B.6 DiffPeers; * US_ Low-Risk;* PMorals; +[Three-way interactions]
., DiffPeers; * US_Medium-Risk;* PMorals; +

B.s DiffPeers; * US_High-Risk;* PMorals;

[0} ~ Exponential(1) [Prior for shape parameter phi]
D ~ Normal(a, o) [Adaptive prior]
a ~ Normal(o, 10) [Prior for average person]
o ~ Normal(o, 10) [Prior for standard deviation of persons]
Bk ~ Normal(o, 5) [Prior for all k = 1 ... 18 beta coefficients]

Note: i = individual observation (ranges from i =1 ... 8,603); ID = ID of each person (ranges
from i = 1... 3,190); DiffPeers = Differential peer associations; US_ Low-Risk = Unstructured
socializing: Low-risk; US_Medium-Risk = Unstructured socializing: Medium-risk; US_ High-
Risk = Unstructured socializing: High-risk; PMorals = Personal morals; Year_2004 = Panel
wave 2004; Year_2005 = Panel wave 2005; Year_2006 = Panel wave 2006.
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1.2 The average peer effect

Table 1: Average marginal effects (main effects)

III

AME

Differential peer associations
Unstructured socializing
(ref. cat.: No/little time)
Low-risk
Medium-risk
High-risk
Personal morals
Panel wave
(ref. cat.: 2003)
2004
2005
2006

0.26 [0.19 0.34]

0.05 [-0.17 0.28]

0.77 [0.511.05]
0.84[0.58 1.11]

-0.44 [-0.53 -0.37]

-0.89 [-1.13 -0.66]
-1.32 [-1.57 -1.08]
-1.77[-2.03 -1.54]

N (interviews)

8,603

Note: The numbers in the brackets reflect 95% credible intervals.
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1.3 How peer effects vary depending on unstructured socializing

Figure 1: Predictions of average crime frequencies (peer associations x unstructured socializ-

ing)
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Association with crime-prone peers

Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on unstructured socializing. The black dots and lines reflect
point and 95% credible interval predictions. The focal peer association variable was categorized into
eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies
with the observed-value approach. US = Unstructured socializing.

Table 2: Average marginal effects (of peer associations, contingent on unstructured socializ-

ing)

Unstruc- Second differences
tured . . . . .

. s s AME Noy/little time Low-risk Medium-risk
socializing
No/little time 3,584 0.19[0.12 0.27]
Low-risk 1,655 0.16[0.06 0.28] | -0.02 [-0.14 0.11]
Medium-risk 1,727 0.41[0.23 0.60] | 0.22[0.02 0.42] 0.24 [0.04 0.46]
High-risk 1,637 0.37[0.150.61] | 0.19[-0.050.43] 0.21[-0.04 0.47] -0.03[-0.310.24]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the
brackets reflect 95% credible intervals.
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1.4 How peer effects vary depending on personal morals

Figure 2: Predictions of average crime frequencies (peer associations x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on personal morals. The black dots and lines reflect point and
95% credible interval predictions. The focal peer association variable was categorized into eight evenly
spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies with the ob-
served-value approach. PM = Personal morals.

Table 3: Average marginal effects (of peer associations, contingent on personal morals)

Personal morals

AME

Second differences

Medium

Strong

Weak 840
Medium 3,145
Strong 4,618

0.55[0.26 0.85]

0.34 [0.25 0.44]
0.16 [0.12 0.21]

0.21[-0.01 0.44]

0.39 [0.10 0.69]
0.18 [0.10 0.26]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the
brackets reflect 95% credible intervals.
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1.5

VI

How peer effects vary depending on unstructured socializing and

personal morals

Figure 3: Predictions of average crime frequencies (peer associations x unstructured socializ-
ing x personal morals)

Average crime frequency

S
(4]

e
(=)

w

o

=x
(8]

oy
o

a

o
1

=i
4]

10

US: No/little time US: Low-risk US: Medium-risk US: High-risk

i * _
! + v g
++ * e z
'+++¢¢¢++ ++++++++ 4*“’ *M' =
" z
E.
1 ....‘+ ....*++ . ..¢++ “...¢++§
:....o“+ ..oo‘**& ..o"d$+ ..oo‘+¥*g

2 4 © 1 22 4 @ 4 22 -4 0 1 @& A4 p 4§ @

Association with crime-prone peers

Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on the combination of unstructured socializing and personal
morals. The black dots and lines reflect point and 95% credible interval predictions. The focal peer as-
sociation variable was categorized into eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to
predict the average crime frequencies with the observed-value approach. US = Unstructured socializing.
PM = Personal morals.
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VII

Table 4: Average marginal effects (of peer associations, contingent on unstructured socializ-

ing and personal morals)

Unstructured socializing Personal morals N AME

Noy/little time Weak 283 0.22 [-0.07 0.60]
Low-risk Weak 102 0.21[-0.15 0.66]
Medium-risk Weak 164 1.15 [0.56 1.78]
High-risk Weak 201 0.63 [0.03 1.28]
Noy/little time Medium 1,165 0.24[0.14 0.36]
Low-risk Medium 468 0.20 [0.06 0.36]
Medium-risk Medium 742 0.50 [0.29 0.74]
High-risk Medium 770 0.41[0.18 0.65]
No/little time Strong 2,136 0.15 [0.10 0.21]
Low-risk Strong 1,085 0.15[0.06 0.24]
Medium-risk Strong 821 0.17 [0.05 0.30]
High-risk Strong 576 0.19 [0.07 0.33]

Note: The numbers in the brackets reflect 95% credible intervals.

Table 5: Second (AME) differences (of peer associations, contingent on unstructured socializ-

ing and personal morals)

Group 1 Group 2 Second Differences
Uns.trtuftured Personal Uns.trtl(ftured Personal (AMEGroup: -AMEGroups)
socializing morals socializing morals

High-risk Weak Medium-risk Weak -0.51 [-1.38 0.34]
High-risk Weak High-risk Medium 0.22 [-0.23 0.71]
High-risk Weak Low-risk Weak 0.42 [-0.33 1.14]
High-risk Weak Medium-risk Medium 0.13 [-0.52 0.80]
High-risk Weak No/little time Weak 0.40 [-0.29 1.13]
High-risk Weak Low-risk Medium 0.43 [-0.19 1.10]
High-risk Weak High-risk Strong 0.44 [-0.17 1.11]
High-risk Weak No/little time Medium 0.39 [-0.22 1.06]
High-risk Weak Medium-risk Strong 0.46 [-0.15 1.12]
High-risk Weak Low-risk Strong 0.49 [-0.12 1.14]
High-risk Weak No/little time Strong 0.48 [-0.12 1.14]
Medium-risk Weak High-risk Medium 0.73[0.12 1.42]
Medium-risk Weak Low-risk Weak 0.93 [0.24 1.67]
Medium-risk Weak Medium-risk Medium 0.64 [0.20 1.13]
Medium-risk Weak No/little time Weak 0.92[0.24 1.63]
Medium-risk Weak Low-risk Medium 0.95 [0.35 1.60]
Medium-risk Weak High-risk Strong 0.95[0.37 1.60]
Medium-risk Weak No/little time Medium 0.90 [0.32 1.55]
Medium-risk Weak Medium-risk Strong 0.97[0.39 1.62]
Medium-risk Weak Low-risk Strong 1.00 [0.40 1.64]
Medium-risk Weak Noy/little time Strong 1.00 [0.411.63]
High-risk Medium Low-risk Weak 0.20 [-0.31 0.65]
High-risk Medium Medium-risk Medium -0.09 [-0.41 0.22]
High-risk Medium No/little time Weak 0.19 [-0.24 0.57]
High-risk Medium Low-risk Medium 0.21 [-0.06 0.50]
High-risk Medium High-risk Strong 0.22 [0.04 0.42]
High-risk Medium No/little time Medium 0.17 [-0.08 0.43]
High-risk Medium Medium-risk Strong 0.24 [-0.03 0.51]
High-risk Medium Low-risk Strong 0.27[0.01 0.53]
High-risk Medium Noy/little time Strong 0.26 [0.03 0.51]
Low-risk Weak Medium-risk Medium -0.29 [-0.73 0.19]
Low-risk Weak Noy/little time Weak -0.02 [-0.53 0.51]
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VIII

Group 1 Group 2 Second Differences
Uns.trflc.tured Personal Uns.trflc.tured Personal (AMEGroupt ~AMEGroups)
socializing morals socializing morals

Low-risk Weak Low-risk Medium 0.01[-0.25 0.37]
Low-risk Weak High-risk Strong 0.01[-0.37 0.49]
Low-risk Weak No/little time Medium -0.03 [-0.41 0.43]
Low-risk Weak Medium-risk Strong 0.04 [-0.35 0.51]
Low-risk Weak Low-risk Strong 0.06 [-0.29 0.53]
Low-risk Weak No/little time Strong 0.05 [-0.31 0.51]
Medium-risk Medium Noy/little time Weak 0.28 [-0.14 0.64]
Medium-risk Medium Low-risk Medium 0.30 [0.04 0.58]
Medium-risk Medium High-risk Strong 0.31[0.07 0.57]
Medium-risk Medium Noy/little time Medium 0.26 [0.02 0.52]
Medium-risk Medium Medium-risk Strong 0.33 [0.17 0.52]
Medium-risk Medium Low-risk Strong 0.36 [0.12 0.61]
Medium-risk Medium No/little time Strong 0.35[0.12 0.60]
No/little time Weak Low-risk Medium 0.03 [-0.29 0.42]
Noy/little time Weak High-risk Strong 0.03 [-0.28 0.42]
Noy/little time Weak Noy/little time Medium -0.02 [-0.23 0.28]
Noy/little time Weak Medium-risk Strong 0.05 [-0.26 0.45]
Noy/little time Weak Low-risk Strong 0.08 [-0.22 0.47]
Noy/little time Weak No/little time Strong 0.07 [-0.23 0.45]
Low-risk Medium High-risk Strong 0.01[-0.19 0.20]
Low-risk Medium No/little time Medium -0.04 [-0.22 0.14]
Low-risk Medium Medium-risk Strong 0.03 [-0.17 0.22]
Low-risk Medium Low-risk Strong 0.05 [-0.05 0.017]
Low-risk Medium No/little time Strong 0.05 [-0.10 0.21]
High-risk Strong No/little time Medium -0.05 [-0.22 0.11]
High-risk Strong Medium-risk Strong 0.02 [-0.16 0.20]
High-risk Strong Low-risk Strong 0.04 [-0.11 0.21]
High-risk Strong No/little time Strong 0.04 [-0.09 0.17]
No/little time Medium Medium-risk Strong 0.07 [-0.09 0.24]
Noy/little time Medium Low-risk Strong 0.09 [-0.04 0.24]
Noy/little time Medium No/little time Strong 0.09 [0.00 0.18]
Medium-risk Strong Low-risk Strong 0.02 [-0.13 0.18]
Medium-risk Strong No/little time Strong 0.02 [-0.11 0.16]
Low-risk Strong Noy/little time Strong -0.01 [-0.11 0.10]

Note: The groups are sorted by the size of their respective AME from the main article (see Table 4 in

main article). The numbers in the brackets reflect 95% credible intervals.

KrimOJ | Vol. 3 | Issue 1 | 2021

Kriminologie — Das Online-Journal
Criminology — The Online Journal



Kaiser | Supplementary Material IX

2. Multilevel negative binomial model with inverse softplus link
(uncapped delinquency)

2.1  Model formula

Delinquency_uncap; ~ NegBin(u, ¢) [Likelihood]
invsoftplus(u;) = amppi) + [Varying intercept]
[, DiffPeers; + [Main effects]

B> US_Low-Risk; + f; US_Medium-Risk; + $, US_High-Risk; +

s PMorals; +

Bs Year_2004i + B, Year_2005i + s Year_2006; +

B, DiffPeers; * US_Low-Risk; + [Two-way interactions]
B.o DiffPeers; * US_Medium-Risk; + (., DiffPeers; * US_ High-Risk; +
B2 DiffPeers; * PMorals; +

B:3 US_Low-Risk; * PMorals; + .4, US_Medium-Risk; * PMorals; +

B:5 US_High-Risk; * PMorals; +

B.6 DiffPeers; * US_Low-Risk;* PMoralsi+ [Three-way interactions]
., DiffPeers; * US_Medium-Risk;* PMorals; +

B.s DiffPeers; * US_High-Risk;* PMorals;

[0} ~ Exponential(1) [Prior for shape parameter phi]
D ~ Normal(a, o) [Adaptive prior]
a ~ Normal(o, 10) [Prior for average person]
o ~ Normal(o, 10) [Prior for standard deviation of persons]
Bk ~ Normal(o, 5) [Prior for all k = 1 ... 18 beta coefficients]

Note: i = individual observation (ranges from i = 1 ... 9,654); ID = ID of each person (ranges
fromi =1 ... 3,290); DiffPeers = Differential peer associations; US_ Low-Risk = Unstructured
socializing: Low-risk; US_Medium-Risk = Unstructured socializing: Medium-risk; US_ High-
Risk = Unstructured socializing: High-risk; PMorals = Personal morals; Year_2004 = Panel
wave 2004; Year_2005 = Panel wave 2005; Year_2006 = Panel wave 2006.
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2.2 The average peer effect

Table 6: Average marginal effects (main effects)

AME

Differential peer associations
Unstructured socializing
(ref. cat.: No/little time)
Low-risk
Medium-risk
High-risk
Personal morals
Panel wave
(ref. cat.: 2003)
2004
2005
2006

0.82[0.69 0.94]

-0.02 [-0.46 0.46]
1.38 [0.94 1.88]
2.60 [2.07 3.17]
-1.18 [-1.33 -1.04]

-0.59 [-0.90 -0.24]
-1.19 [-1.51-0.87]
-1.65 [-2.01 -1.34]

N (interviews)

9,654

Note: The numbers in the brackets reflect 95% credible intervals.
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2.3 How peer effects vary depending on unstructured socializing

Figure 4: Predictions of average crime frequencies (peer associations x unstructured socializ-

ing)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on unstructured socializing. The black dots and lines reflect
point and 95% credible interval predictions. The focal peer association variable was categorized into
eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies
with the observed-value approach. US = Unstructured socializing.

Table 7: Average marginal effects (of peer associations, contingent on unstructured socializ-

ing)
Unstructured Second differences
socializing N AME No/little time  Low-risk Medium-risk
Noy/little time 4,065 0.40 [0.28 0.53]
Low-risk 1,833 0.60[0.42 0.79] | 0.20[-0.01 0.42]
Medium-risk 1,936 1.07[0.781.37] | 0.67[0.360.98] 0.47[0.12 0.82]
High-risk 1,820 1.69[1.252.15] 1.29 [0.85 1.76] 1.09[0.611.58] 0.63[0.101.16]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the
brackets reflect 95% credible intervals.
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2.4 How peer effects vary depending on personal morals

Figure 5: Predictions of average crime frequencies (peer associations x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on personal morals. The black dots and lines reflect point and
95% credible interval predictions. The focal peer association variable was categorized into eight evenly
spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies with the ob-
served-value approach. PM = Personal morals.

Table 8: Average marginal effects (of peer associations, contingent on personal morals)

Personal morals Second differences

N AME Medium Strong
Weak 973 2.34 [1.84 2.85] 1.22[0.83 1.60] 2.02[1.51 2.54]
Medium 3,520  1.13[0.951.31] 0.81[0.65 0.97]
Strong 5,152 0.31[0.25 0.39]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the
brackets reflect 95% credible intervals.
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2.5 How peer effects vary depending on unstructured socializing and
personal morals

Figure 6: Predictions of average crime frequencies (peer associations x unstructured socializ-
ing x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on the combination of unstructured socializing and personal
morals. The black dots and lines reflect point and 95% credible interval predictions. The focal peer as-
sociation variable was categorized into eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to
predict the average crime frequencies with the observed-value approach. US = Unstructured socializing.
PM = Personal morals.
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Table 9: Average marginal effects (of peer associations, contingent on unstructured socializ-
ing and personal morals)

Unstructured socializing Personal morals N AME

Noy/little time Weak 336 1.35 [0.76 2.00]
Low-risk Weak 127 1.57[0.59 2.70]
Medium-risk Weak 176 2.93 [1.90 4.04]
High-risk Weak 334 3.29 [2.22 4.39]
Noy/little time Medium 1,327 0.58[0.39 0.77]
Low-risk Medium 521 0.89[0.59 1.23]
Medium-risk Medium 852 1.38 [1.01 1.78]
High-risk Medium 829 1.88 [1.40 2.39]
No/little time Strong 2,402 0.17[0.10 0.24]
Low-risk Strong 1,185 0.36 [0.24 0.52]
Medium-risk Strong 908 0.41[0.22 0.63]
High-risk Strong 657 0.63[0.37 0.93]

Note: The numbers in the brackets reflect 95% credible intervals.

Table 10: Second (AME) differences (of peer associations, contingent on unstructured social-
izing and personal morals)

Second Diffe-
Group 1 Group 2

rences
Unstructured Personal Unstructured Personal mo- (AMEgroup: ~AME-
socializing morals socializing rals Groupz)
High-risk Weak Medium-risk Weak 0.36 [-1.171.83]
High-risk Weak High-risk Medium 1.41[0.68 2.17]
High-risk Weak Low-risk Weak 1.73[0.22 3.19]
High-risk Weak Medium-risk Medium 1.92 [0.77 3.06]
High-risk Weak Noy/little time Weak 1.93 [0.70 3.20]
High-risk Weak Low-risk Medium 2.40 [1.30 3.54]
High-risk Weak High-risk Strong 2.65 [1.56 3.79]
High-risk Weak Noy/little time Medium 2.72 [1.63 3.81]
High-risk Weak Medium-risk Strong 2.89 [1.78 4.01]
High-risk Weak Low-risk Strong 2.93 [1.84 4.03]
High-risk Weak Noy/little time Strong 3.12 [2.04 4.21]
Medium-risk Weak High-risk Medium 1.04 [-0.07 2.26]
Medium-risk Weak Low-risk Weak 1.36 [-0.15 2.83]
Medium-risk Weak Medium-risk Medium 1.54 [0.80 2.34]
Medium-risk Weak No/little time Weak 1.57 [0.45 2.82]
Medium-risk Weak Low-risk Medium 2.03[0.97 3.22]
Medium-risk Weak High-risk Strong 2.30 [1.22 3.45]
Medium-risk Weak Noy/little time Medium 2.34[1.33 3.47]
Medium-risk Weak Medium-risk Strong 2.51[1.45 3.68]
Medium-risk Weak Low-risk Strong 2.56 [1.54 3.70]
Medium-risk Weak Noy/little time Strong 2.75 [1.73 3.88]
High-risk Medium Low-risk Weak 0.32 [-0.91 1.42]
High-risk Medium Medium-risk Medium 0.50 [-0.13 1.14]
High-risk Medium Noy/little time Weak 0.53 [-0.28 1.32]
High-risk Medium Low-risk Medium 0.98[0.42 1.58]
High-risk Medium High-risk Strong 1.24 [0.85 1.66]
High-risk Medium Noy/little time Medium 1.30 [0.79 1.84]
High-risk Medium Medium-risk Strong 1.46 [0.95 2.02]
High-risk Medium Low-risk Strong 1.52 [1.01 2.04]
High-risk Medium No/little time Strong 1.71 [1.22 2.22]
Low-risk Weak Medium-risk Medium 0.20 [-0.89 1.37]
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Group 1 Group 2 Second Diffe-
rences
Unstructured Personal Unstructured Personal mo- (AMEGgroup: ~AME-
socializing morals socializing rals Groupz)
Low-risk Weak No/little time Weak 0.22 [-0.91 1.41]
Low-risk Weak Low-risk Medium 0.68 [-0.08 1.52]
Low-risk Weak High-risk Strong 0.93 [-0.13 2.08]
Low-risk Weak Noy/little time Medium 0.99 [-0.01 2.12]
Low-risk Weak Medium-risk Strong 1.16 [0.14 2.31]
Low-risk Weak Low-risk Strong 1.21[0.19 2.37]
Low-risk Weak Noy/little time Strong 1.40 [0.41 2.54]
Medium-risk Medium Noy/little time Weak 0.04 [-0.67 0.73]
Medium-risk Medium Low-risk Medium 0.49 [-0.02 0.99]
Medium-risk Medium High-risk Strong 0.75 [0.27 1.22]
Medium-risk Medium Noy/little time Medium 0.80[0.39 1.23]
Medium-risk Medium Medium-risk Strong 0.96 [0.63 1.34]
Medium-risk Medium Low-risk Strong 1.01 [0.61 1.62]
Medium-risk Medium Noy/little time Strong 1.21[0.83 1.62]
Noy/little time Weak Low-risk Medium 0.46 [-0.19 1.15]
No/little time Weak High-risk Strong 0.72 [0.05 1.41]
Noy/little time Weak Noy/little time Medium 0.77 [0.311.28]
Noy/little time Weak Medium-risk Strong 0.94[0.29 1.60]
No/little time Weak Low-risk Strong 0.98 [0.36 1.64]
Noy/little time Weak Noy/little time Strong 1.18 [0.58 1.84]
Low-risk Medium High-risk Strong 0.26 [-0.18 0.68]
Low-risk Medium Noy/little time Medium 0.31 [-0.03 0.68]
Low-risk Medium Medium-risk Strong 0.48 [0.11 0.87]
Low-risk Medium Low-risk Strong 0.52 [0.25 0.87]
Low-risk Medium No/little time Strong 0.72[0.42 1.06]
High-risk Strong Noy/little time Medium 0.05 [-0.27 0.42]
High-risk Strong Medium-risk Strong 0.22 [-0.11 0.56]
High-risk Strong Low-risk Strong 0.27[-0.03 0.60]
High-risk Strong Noy/little time Strong 0.47 [0.20 0.77]
Noy/little time Medium Medium-risk Strong 0.17 [-0.12 0.44]
Noy/little time Medium Low-risk Strong 0.21 [-0.02 0.44]
Noy/little time Medium Noy/little time Strong 0.41[0.26 0.58]
Medium-risk Strong Low-risk Strong 0.05 [-0.20 0.30]
Medium-risk Strong Noy/little time Strong 0.24 [0.04 0.47]
Low-risk Strong No/little time Strong 0.19 [0.05 0.36]

Note: The groups are sorted by the size of their respective AME from the main article (see Table 4 in
main article). The numbers in the brackets reflect 95% credible intervals.
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3. Multilevel negative binomial model with inverse softplus link (de-
linquency versatility)

3.1  Model formula

Delinquency_versat; ~ NegBin(u, ¢) [Likelihood]
invsoftplus(p;) = Quppi] + [Varying intercept]
[, DiffPeers; + [Main effects]

B> US_Low-Risk; + f; US_Medium-Risk; + $, US_High-Risk; +

s PMorals; +

Bs Year_2004i + B, Year_2005i + s Year_2006; +

B, DiffPeers; * US_Low-Risk; + [Two-way interactions]
B.o DiffPeers; * US_Medium-Risk; + (., DiffPeers; * US_ High-Risk; +
B2 DiffPeers; * PMorals; +

B:3 US_Low-Risk; * PMorals; + .4, US_Medium-Risk; * PMorals; +

B:5 US_High-Risk; * PMorals; +

B.6 DiffPeers; * US_Low-Risk;* PMoralsi+ [Three-way interactions]
., DiffPeers; * US_Medium-Risk;* PMorals; +

B.s DiffPeers; * US_High-Risk;* PMorals;

[0} ~ Exponential(1) [Prior for shape parameter phi]
D ~ Normal(a, o) [Adaptive prior]
a ~ Normal(o, 5) [Prior for average person]
o ~ Normal(o, 5) [Prior for standard deviation of persons]
Bk ~ Normal(o, 2) [Prior for all k = 1 ... 18 beta coefficients]

Note: i = individual observation (ranges from i = 1 ... 10,048); ID = ID of each person (ranges
fromi =1 ... 3,322); DiffPeers = Differential peer associations; US_ Low-Risk = Unstructured
socializing: Low-risk; US_Medium-Risk = Unstructured socializing: Medium-risk; US_ High-
Risk = Unstructured socializing: High-risk; PMorals = Personal morals; Year_2004 = Panel
wave 2004; Year_2005 = Panel wave 2005; Year_2006 = Panel wave 2006.
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3.2 The average peer effect

Table 11: Average marginal effects (main effects)

XVII

AME

Differential peer associations
Unstructured socializing
(ref. cat.: No/little time)
Low-risk
Medium-risk
High-risk
Personal morals
Panel wave
(ref. cat.: 2003)
2004
2005
2006

0.11[0.09 0.12]

-0.03 [-0.08 0.02]
0.19 [0.14 0.24]
0.36 [0.31 0.42]
-0.17 [-0.19 -0.16]

-0.17 [-0.23 -0.12]
-0.30 [-0.35 -0.24]
-0.40 [-0.45 -0.35]

N (interviews)

10,048

Note: The numbers in the brackets reflect 95% credible intervals.
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XVIII

3.3 How peer effects vary depending on unstructured socializing

Figure 7: Predictions of average crime frequencies (peer associations x unstructured socializ-

ing)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on unstructured socializing. The black dots and lines reflect
point and 95% credible interval predictions. The focal peer association variable was categorized into
eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies
with the observed-value approach. US = Unstructured socializing.

Table 12: Average marginal effects (of peer associations, contingent on unstructured socializ-

ing)
Unstruc- Second differences
tured AME No/little time  Low-risk Medium-risk
socializing
No/little time 4,179 0.07[0.05 0.08]
Low-risk 1,882 0.09[0.070.12] | 0.02[0.00 0.05]
Medium-risk 2,026 0.15[0.110.18] 0.08[0.04 0.12] 0.05[0.01 0.10]
High-risk 1,961 0.18[0.13 0.23] | 0.11[0.06 0.16] 0.09[0.03 0.14] 0.03[-0.03 0.09]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the

brackets reflect 95% credible intervals.
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XIX

3.4 How peer effects vary depending on personal morals

Figure 8: Predictions of average crime frequencies (peer associations x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on personal morals. The black dots and lines reflect point and
95% credible interval predictions. The focal peer association variable was categorized into eight evenly
spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies with the ob-
served-value approach. PM = Personal morals.

Table 13: Average marginal effects (of peer associations, contingent on personal morals)

Personal morals

Second differences

N AME Medium Strong
Weak 1,126 0.22[0.17 0.28] 0.08 [0.04 0.12] 0.16 [0.11 0.21]
Medium 3,609 0.14[0.12 0.16] 0.08 [0.07 0.09]
Strong 5,223  0.06 [0.05 0.07]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the
brackets reflect 95% credible intervals.
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3.5 How peer effects vary depending on unstructured socializing and
personal morals

Figure 9: Predictions of average crime frequencies (peer associations x unstructured socializ-
ing x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on the combination of unstructured socializing and personal
morals. The black dots and lines reflect point and 95% credible interval predictions. The focal peer as-
sociation variable was categorized into eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to
predict the average crime frequencies with the observed-value approach. US = Unstructured socializing.
PM = Personal morals.
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Table 14: Average marginal effects (of peer associations, contingent on unstructured socializ-
ing and personal morals)

Unstructured socializing Personal morals N AME

Noy/little time Weak 376 0.13 [0.07 0.20]
Low-risk Weak 136 0.15[0.06 0.25]

Medium-risk Weak 211 0.32[0.20 0.45]
High-risk Weak 403 0.28[0.17 0.39]

Noy/little time Medium 1,371 0.09 [0.07 0.11]

Low-risk Medium 543 0.13 [0.09 0.16]

Medium-risk Medium 897 0.18 [0.13 0.22]

High-risk Medium 888 0.19 [0.14 0.25]

No/little time Strong 2,432 0.04 [0.03 0.06]
Low-risk Strong 1,203 0.07[0.05 0.09]
Medium-risk Strong 918 0.08 [0.05 0.10]
High-risk Strong 670 0.10 [0.06 0.13]

Note: The numbers in the brackets reflect 95% credible intervals.

Table 15: Second (AME) differences (of peer associations, contingent on unstructured social-
izing and personal morals)

Group 1 Group 2 Second Differences
Uns.tr}m.tured Personal Uns}ryc}ured Personal (AMEGroup: ~-AMEcroups)
socializing morals socializing morals

High-risk Weak Medium-risk Weak -0.04 [-0.21 0.12]
High-risk Weak High-risk Medium 0.09 [0.00 0.17]
High-risk Weak Low-risk Weak 0.13 [-0.02 0.27]
High-risk Weak Medium-risk Medium 0.10 [-0.01 0.22]
High-risk Weak No/little time Weak 0.15[0.03 0.27]
High-risk Weak Low-risk Medium 0.15 [0.04 0.26]
High-risk Weak High-risk Strong 0.18 [0.08 0.29]
High-risk Weak No/little time Medium 0.19 [0.08 0.30]
High-risk Weak Medium-risk Strong 0.20 [0.09 0.31]
High-risk Weak Low-risk Strong 0.21[0.10 0.32]
High-risk Weak No/little time Strong 0.24[0.13 0.34]
Medium-risk Weak High-risk Medium 0.12 [0.00 0.26]
Medium-risk Weak Low-risk Weak 0.17 [0.02 0.31]
Medium-risk Weak Medium-risk Medium 0.14 [0.05 0.24]
Medium-risk Weak No/little time Weak 0.19 [0.06 0.33]
Medium-risk Weak Low-risk Medium 0.19 [0.07 0.32]
Medium-risk Weak High-risk Strong 0.22 [0.10 0.35]
Medium-risk Weak No/little time Medium 0.23[0.11 0.36]
Medium-risk Weak Medium-risk Strong 0.24[0.12 0.37]
Medium-risk Weak Low-risk Strong 0.25[0.13 0.38]
Medium-risk Weak No/little time Strong 0.27[0.16 0.40]
High-risk Medium Low-risk Weak 0.04 [-0.07 0.14]
High-risk Medium Medium-risk Medium 0.02 [-0.05 0.08]
High-risk Medium No/little time Weak 0.06 [-0.02 0.15]
High-risk Medium Low-risk Medium 0.07[0.01 0.13]
High-risk Medium High-risk Strong 0.10[0.07 0.13]
High-risk Medium No/little time Medium 0.10 [0.05 0.16]
High-risk Medium Medium-risk Strong 0.12[0.06 0.17]
High-risk Medium Low-risk Strong 0.12[0.07 0.18]
High-risk Medium No/little time Strong 0.15[0.10 0.20]
Low-risk Weak Medium-risk Medium -0.02 [-0.12 0.08]
Low-risk Weak No/little time Weak 0.02 [-0.09 0.14]
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Group 1 Group 2 Second Differences
Uns.trflc.tured Personal Uns.tr}uEtured Personal (AMEGroup: ~-AMEcroups)
socializing morals socializing morals

Low-risk Weak Low-risk Medium 0.03 [-0.04 0.11]
Low-risk Weak High-risk Strong 0.06 [-0.04 0.16]
Low-risk Weak No/little time Medium 0.06 [-0.03 0.16]
Low-risk Weak Medium-risk Strong 0.08 [-0.02 0.18]
Low-risk Weak Low-risk Strong 0.08 [0.00 0.18]
Low-risk Weak No/little time Strong 0.11[0.02 0.21]
Medium-risk Medium No/little time Weak 0.05 [-0.03 0.13]
Medium-risk Medium Low-risk Medium 0.05 [-0.01 0.10]
Medium-risk Medium High-risk Strong 0.08 [0.03 0.14]
Medium-risk Medium No/little time Medium 0.08 [0.04 0.14]
Medium-risk Medium Medium-risk Strong 0.10 [0.07 0.13]
Medium-risk Medium Low-risk Strong 0.11 [0.06 0.16]
Medium-risk Medium No/little time Strong 0.13 [0.09 0.18]
No/little time Weak Low-risk Medium 0.00 [-0.07 0.08]
Noy/little time Weak High-risk Strong 0.03 [-0.04 0.11]
Noy/little time Weak No/little time Medium 0.04 [-0.01 0.09]
Noy/little time Weak Medium-risk Strong 0.05 [-0.02 0.12]
Noy/little time Weak Low-risk Strong 0.06 [-0.01 0.13]
Noy/little time Weak No/little time Strong 0.08 [0.02 0.15]
Low-risk Medium High-risk Strong 0.03 [-0.02 0.08]
Low-risk Medium No/little time Medium 0.04 [-0.01 0.08]
Low-risk Medium Medium-risk Strong 0.05[0.01 0.09]
Low-risk Medium Low-risk Strong 0.06[0.03 0.08]
Low-risk Medium No/little time Strong 0.08 [0.05 0.12]
High-risk Strong No/little time Medium 0.00 [-0.03 0.04]
High-risk Strong Medium-risk Strong 0.02 [-0.02 0.06]
High-risk Strong Low-risk Strong 0.03 [-0.01 0.07]
High-risk Strong No/little time Strong 0.05[0.02 0.09]
No/little time Medium Medium-risk Strong 0.01[-0.02 0.05]
Noy/little time Medium Low-risk Strong 0.02 [-0.01 0.05]
Noy/little time Medium No/little time Strong 0.05 [0.03 0.06]
Medium-risk Strong Low-risk Strong 0.01[-0.02 0.04]
Medium-risk Strong No/little time Strong 0.03 [0.01 0.06]
Low-risk Strong No/little time Strong 0.03 [0.00 0.05]

Note: The groups are sorted by the size of their respective AME from the main article (see Table 4 in
main article). The numbers in the brackets reflect 95% credible intervals.
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4. Multilevel negative binomial model with log link

4.1  Model formula

Delinquency; ~ NegBin(ui, ¢) [Likelihood]
log (1) = Qupfi] + [Varying intercept]
B, DiffPeers; + [Main effects]

B

B> US_Low-Risk; + B3 US_Medium-Risk; + B, US_High-Risk; +

5 PMorals; +

Be Year_2004i+ B, Year_2005i + Bs Year_2006; +

B, DiffPeers; * US_Low-Risk; + [Two-way interactions]
B.0 DiffPeers; * US_Medium-Risk; + (., DiffPeers; * US_ High-Risk; +
.. DiffPeers; * PMorals; +

B.5 US_Low-Risk; * PMorals; + .4 US_Medium-Risk; * PMorals; +

B:5s US_High-Risk; * PMorals; +

B.6 DiffPeers; * US_ Low-Risk;* PMorals;+ [Three-way interactions]
B:, DiffPeers; * US_Medium-Risk;* PMorals; +

B.s DiffPeers; * US_High-Risk;* PMorals;

~ Exponential(1) [Prior for shape parameter phi]
~ Normal(a, o) [Adaptive prior]
~ Normal(o, 2) [Prior for average person]
~ Normal(o, 1) [Prior for standard deviation of persons]
~ Normal(o, 0.1) [Prior for all k = 1 ... 18 beta coefficients]

Note: i = individual observation (ranges from i =1 ... 9,654); ID = ID of each person (ranges
fromi =1 ... 3,290); DiffPeers = Differential peer associations; US_ Low-Risk = Unstructured
socializing: Low-risk; US_Medium-Risk = Unstructured socializing: Medium-risk; US_High-
Risk = Unstructured socializing: High-risk; PMorals = Personal morals; Year_2004 = Panel
wave 2004; Year_2005 = Panel wave 2005; Year_2006 = Panel wave 2006.
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4.2 The average peer effect

Table 16: Average marginal effects (main effects)

XXIV

AME

Differential peer associations
Unstructured socializing
(ref. cat.: No/little time)
Low-risk
Medium-risk
High-risk
Personal morals
Panel wave
(ref. cat.: 2003)
2004
2005
2006

1.02 [0.79 1.29]

-0.07 [-0.36 0.28]
0.58 [0.25 0.99]
1.56 [1.11 2.19]
-1.06 [-1.29 -0.88]

-0.03 [-0.44 0.38]
-0.82 [-1.23 -0.46]
-1.25 [-1.68 -0.89]

N (interviews)

9,654

Note: The numbers in the brackets reflect 95% credible intervals.
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4.3 How peer effects vary depending on unstructured socializing

Figure 10: Predictions of average crime frequencies (peer associations x unstructured social-

izing)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on unstructured socializing. The black dots and lines reflect
point and 95% credible interval predictions. The focal peer association variable was categorized into
eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies

with the observed-value approach. US = Unstructured socializing.

Table 17: Average marginal effects (of peer associations, contingent on unstructured socializ-

ing)
Unstruc- Second differences
tur(.ad. . AME No/little time  Low-risk Medium-risk
socializing
No/little time 4,065 0.56 [0.43 0.74]
Low-risk 1,833 0.64[0.43 0.93] | 0.08 [-0.15 0.35]
Medium-risk 1,936 1.05[0.711.52] | 0.49[0.150.92] 0.41[-0.02 0.89]
High-risk 1,820 2.32[1.573.39] | 1.75[1.04 2.79] 1.68 [0.90 2.72] 1.26 [0.46 2.31]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the

brackets reflect 95% credible intervals.
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4.4 How peer effects vary depending on personal morals

Figure 11: Predictions of average crime frequencies (peer associations x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on personal morals. The black dots and lines reflect point and
95% credible interval predictions. The focal peer association variable was categorized into eight evenly
spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies with the ob-
served-value approach. PM = Personal morals.

Table 18: Average marginal effects (of peer associations, contingent on personal morals)

Personal morals Second differences

N AME Medium Strong
Weak 973 3.09 [1.84 4.91] 1.74 [0.63 3.43] 2.70 [1.47 4.49]
Medium 3,520 1.34[1.071.66] 0.94 [0.73 1.22]
Strong 5,152 0.39 [0.31 0.50]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the
brackets reflect 95% credible intervals.
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4.5 How peer effects vary depending on unstructured socializing and per-
sonal morals

Figure 12: Predictions of average crime frequencies (peer associations x unstructured social-
izing x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on the combination of unstructured socializing and personal
morals. The black dots and lines reflect point and 95% credible interval predictions. The focal peer as-
sociation variable was categorized into eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to
predict the average crime frequencies with the observed-value approach. US = Unstructured socializing.
PM = Personal morals.
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Table 19: Average marginal effects (of peer associations, contingent on unstructured socializ-
ing and personal morals)

Unstructured socializing Personal morals N AME

Noy/little time Weak 336 1.31[0.65 2.30]
Low-risk Weak 127 1.51[0.36 3.45]
Medium-risk Weak 176 2.94 [1.18 6.00]
High-risk Weak 334 5.40 [2.719.87]
No/little time Medium 1,327 0.88[0.68 1.18]
Low-risk Medium 521 1.07 [0.73 1.59]
Medium-risk Medium 852 1.26 [0.87 1.79]
High-risk Medium 829 2.28 [1.64 3.17]
No/little time Strong 2,402 0.28 [0.22 0.36]
Low-risk Strong 1,185 0.34 [0.23 0.55]
Medium-risk Strong 908 0.46 [0.31 0.73]
High-risk Strong 657 0.75 [0.52 1.14]

Note: The numbers in the brackets reflect 95% credible intervals.

Table 20: Second (AME) differences (of peer associations, contingent on unstructured social-
izing and personal morals).

Group 1 Group 2 Second Differences
Uns.trflc.tured Personal Uns.trflc.tured Personal (AMEGroupt ~AMEGroupz)
socializing morals socializing morals

High-risk Weak Medium-risk Weak 2.37 [-1.23 6.86]
High-risk Weak High-risk Medium 3.10 [0.66 7.21]
High-risk Weak Low-risk Weak 3.83[0.70 8.31]
High-risk Weak Medium-risk Medium 4.12 [1.45 8.57]
High-risk Weak Noy/little time Weak 4.06 [1.45 8.28]
High-risk Weak Low-risk Medium 4.32[1.60 8.74]
High-risk Weak High-risk Strong 4.62[1.93 9.04]
High-risk Weak Noy/little time Medium 4.51[1.83 8.90]
High-risk Weak Medium-risk Strong 4.92 [2.24 9.37]
High-risk Weak Low-risk Strong 5.05[2.33 9.49]
High-risk Weak Noy/little time Strong 5.11[2.43 9.56]
Medium-risk Weak High-risk Medium 0.65 [-1.25 3.64]
Medium-risk Weak Low-risk Weak 1.38 [-1.06 4.45]
Medium-risk Weak Medium-risk Medium 1.67[0.09 4.55]
Medium-risk Weak Noy/little time Weak 1.59 [-0.10 4.47]
Medium-risk Weak Low-risk Medium 1.85 [0.06 4.90]
Medium-risk Weak High-risk Strong 2.18 [0.39 5.26]
Medium-risk Weak Noy/little time Medium 2.05[0.32 5.10]
Medium-risk Weak Medium-risk Strong 2.46 [0.72 5.52]
Medium-risk Weak Low-risk Strong 2.58 [0.83 5.66]
Medium-risk Weak Noy/little time Strong 2.66 [0.90 5.72]
High-risk Medium Low-risk Weak 0.77 [-1.16 2.13]
High-risk Medium Medium-risk Medium 1.02 [0.26 1.91]
High-risk Medium No/little time Weak 0.97 [-0.09 1.94]
High-risk Medium Low-risk Medium 1.20 [0.44 2.12]
High-risk Medium High-risk Strong 1.51[1.00 2.24]
High-risk Medium No/little time Medium 1.39 [0.77 2.24]
High-risk Medium Medium-risk Strong 1.80 [1.16 2.68]
High-risk Medium Low-risk Strong 1.92 [1.27 2.81]
High-risk Medium Noy/little time Strong 2.00 [1.372.88]
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Group 1 Group 2 Second Differences
Uns.trflc.tured Personal Uns.trfl(ftured Personal (AMEGroupt ~AMEGroupz)
socializing morals socializing morals

Low-risk Weak Medium-risk Medium 0.25[-0.98 2.15]
Low-risk Weak Noy/little time Weak 0.20 [-1.06 2.00]
Low-risk Weak Low-risk Medium 0.43 [-0.61 2.21]
Low-risk Weak High-risk Strong 0.75 [-0.44 2.67]
Low-risk Weak No/little time Medium 0.62 [-0.50 2.51]
Low-risk Weak Medium-risk Strong 1.04 [-0.13 2.97]
Low-risk Weak Low-risk Strong 1.16 [0.01 3.09]
Low-risk Weak No/little time Strong 1.23 [0.08 3.17]
Medium-risk Medium No/little time Weak -0.05 [-1.01 0.68]
Medium-risk Medium Low-risk Medium 0.19 [-0.43 0.77]
Medium-risk Medium High-risk Strong 0.49 [0.00 1.05]
Medium-risk Medium No/little time Medium 0.37[-0.04 0.87]
Medium-risk Medium Medium-risk Strong 0.78 [0.47 1.22]
Medium-risk Medium Low-risk Strong 0.91[0.49 1.43]
Medium-risk Medium No/little time Strong 0.98 [0.60 1.49]
Noy/little time Weak Low-risk Medium 0.23[-0.54 1.18]
Noy/little time Weak High-risk Strong 0.54 [-0.19 1.53]
Noy/little time Weak Noy/little time Medium 0.42[-0.171.31]
Noy/little time Weak Medium-risk Strong 0.84[0.151.83]
No/little time Weak Low-risk Strong 0.96 [0.28 1.95]
Noy/little time Weak Noy/little time Strong 1.03 [0.37 2.02]
Low-risk Medium High-risk Strong 0.31[-0.17 0.87]
Low-risk Medium No/little time Medium 0.18 [-0.19 0.68]
Low-risk Medium Medium-risk Strong 0.59 [0.19 1.13]
Low-risk Medium Low-risk Strong 0.71[0.42 1.18]
Low-risk Medium Noy/little time Strong 0.78 [0.46 1.30]
High-risk Strong Noy/little time Medium -0.13 [-0.47 0.27]
High-risk Strong Medium-risk Strong 0.28 [-0.03 0.67]
High-risk Strong Low-risk Strong 0.40 [0.12 0.80]
High-risk Strong Noy/little time Strong 0.47[0.24 0.85]
Noy/little time Medium Medium-risk Strong 0.41[0.13 0.71]
No/little time Medium Low-risk Strong 0.53[0.28 0.82]
Noy/little time Medium Noy/little time Strong 0.60 [0.43 0.86]
Medium-risk Strong Low-risk Strong 0.12[-0.12 0.39]
Medium-risk Strong Noy/little time Strong 0.19 [0.03 0.45]
Low-risk Strong No/little time Strong 0.06 [-0.05 0.26]

Note: The groups are sorted by the size of their respective AME from the main article (see Table 4 in
main article). The numbers in the brackets reflect 95% credible intervals.
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5. Multilevel Poisson model with inverse softplus link

5.1 Model formula

Delinquency; ~ Poisson(A;) [Likelihood]
invsoftplus(Ai) = aupp + [Varying intercept]
B, DiffPeers; + [Main effects]

B> US_Low-Risk; + B3 US_Medium-Risk; + B, US_High-Risk; +

s PMorals; +

Be Year_2004i+ B, Year_2005i + Bs Year_2006; +

B, DiffPeers; * US_Low-Risk; + [Two-way interactions]
B10 DiffPeers; * US_Medium-Risk; + (B, DiffPeers; * US_ High-Risk; +
. DiffPeers; * PMorals; +

B.5 US_Low-Risk; * PMorals; + .4 US_Medium-Risk; * PMorals; +

B:5 US_High-Risk; * PMorals; +

B.6 DiffPeers; * US_ Low-Risk;* PMorals;+ [Three-way interactions]
B, DiffPeers; * US_Medium-Risk;* PMorals; +

B.s DiffPeers; * US_High-Risk;* PMorals;

oD ~ Normal(a, o) [Adaptive prior]
a ~ Normal(o, 10) [Prior for average person]
o ~ Normal(o, 10) [Prior for standard deviation of persons]
B ~ Normal(o, 5) [Prior for all k = 1 ... 18 beta coefficients]

Note: i = individual observation (ranges from i =1 ... 9,654); ID = ID of each person (ranges
fromi =1 ... 3,290); DiffPeers = Differential peer associations; US_ Low-Risk = Unstructured
socializing: Low-risk; US_Medium-Risk = Unstructured socializing: Medium-risk; US_High-
Risk = Unstructured socializing: High-risk; PMorals = Personal morals; Year_2004 = Panel
wave 2004; Year_2005 = Panel wave 2005; Year_2006 = Panel wave 2006.
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5.2 The average peer effect

Table 21: Average marginal effects (main effects)

XXXI

AME

Differential peer associations
Unstructured socializing
(ref. cat.: No/little time)
Low-risk
Medium-risk
High-risk
Personal morals
Panel wave
(ref. cat.: 2003)
2004
2005
2006

0.28 [0.25 0.30]

-0.11 [-0.19 -0.03]
0.24[0.17 0.32]
0.64 [0.55 0.73]
-0.53 [-0.56 -0.50]

-0.32 [-0.40 -0.24]
-0.72 [-0.80 -0.65]
-0.95 [-1.02 -0.88]

N (interviews)

9,654

Note: The numbers in the brackets reflect 95% credible intervals.
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5.3 How peer effects vary depending on unstructured socializing

Figure 13: Predictions of average crime frequencies (peer associations x unstructured social-

izing)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on unstructured socializing. The black dots and lines reflect
point and 95% credible interval predictions. The focal peer association variable was categorized into
eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies
with the observed-value approach. US = Unstructured socializing.

Table 22: Average marginal effects (of peer associations, contingent on unstructured socializ-

ing)
Unstructured Second differences
socializing N AME No/little time Low-risk Medium-risk
Noy/little time 4,065 0.15[0.12 0.18]
Low-risk 1,833 0.20[0.170.25] | 0.06 [0.01 0.10]
Medium-risk 1,936 0.28[0.22 0.34] | 0.13[0.07 0.20] 0.07[0.01 0.14]
High-risk 1,820 0.64[0.56 0.72] ]| 0.50[0.410.58] 0.44[0.350.53] 0.36[0.270.46]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first
column of the table and the AMEs of the particular subset in the last three columns. The numbers in
the brackets reflect 95% credible intervals.
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5.4 How peer effects vary depending on personal morals

Figure 14: Predictions of average crime frequencies (peer associations x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on personal morals. The black dots and lines reflect point and
95% credible interval predictions. The focal peer association variable was categorized into eight evenly
spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies with the ob-

served-value approach. PM = Personal morals.

Table 23: Average marginal effects (of peer associations, contingent on personal morals)

Personal morals

Second differences

N AME Medium Strong
Weak 973 0.76 [0.67 0.85] 0.39 [0.32 0.46] 0.64 [0.55 0.73]
Medium 3,520  0.37[0.34 0.41] 0.25[0.22 0.28]
Strong 5,152 0.12 [0.10 0.14]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the

brackets reflect 95% credible intervals.
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5.5 How peer effects vary depending on unstructured socializing and per-
sonal morals

Figure 15: Predictions of average crime frequencies (peer associations x unstructured social-
izing x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on the combination of unstructured socializing and personal
morals. The black dots and lines reflect point and 95% credible interval predictions. The focal peer as-
sociation variable was categorized into eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to
predict the average crime frequencies with the observed-value approach. US = Unstructured socializing.
PM = Personal morals.
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Table 24: Average marginal effects (of peer associations, contingent on unstructured social-
izing and personal morals)

Unstructured socializing Personal morals N AME

Noy/little time Weak 336 0.50 [0.39 0.63]
Low-risk Weak 127 0.27[0.12 0.44]
Medium-risk Weak 176 0.62[0.44 0.81]
High-risk Weak 334 1.28 [1.11 1.45]
Noy/little time Medium 1,327 0.22[0.17 0.26]
Low-risk Medium 521 0.29 [0.23 0.35]
Medium-risk Medium 852 0.35[0.28 0.42]
High-risk Medium 829 0.70 [0.61 0.79]
No/little time Strong 2,402 0.06 [0.04 0.08]
Low-risk Strong 1,185 0.16 [0.13 0.19]
Medium-risk Strong 908 0.15[0.11 0.19]
High-risk Strong 657 0.25[0.19 0.30]

Note: The numbers in the brackets reflect 95% credible intervals.

Table 25: Second (AME) differences (of peer associations, contingent on unstructured social-
izing and personal morals)

Group 1 Group 2 Second Differences
Uns:trflc.tured Personal Uns.tr}uftured Personal (AMEGroup: -AMEGroups)
socializing morals socializing morals

High-risk Weak Medium-risk Weak 0.66 [0.41 0.90]
High-risk Weak High-risk Medium 0.58 [0.45 0.71]
High-risk Weak Low-risk Weak 1.01[0.77 1.24]
High-risk Weak Medium-risk Medium 0.94 [0.75 1.12]
High-risk Weak No/little time Weak 0.78 [0.57 0.98]
High-risk Weak Low-risk Medium 0.99 [0.80 1.17]
High-risk Weak High-risk Strong 1.04 [0.86 1.21]
High-risk Weak No/little time Medium 1.07[0.88 1.24]
High-risk Weak Medium-risk Strong 1.14 [0.95 1.31]
High-risk Weak Low-risk Strong 1.12[0.94 1.30]
High-risk Weak No/little time Strong 1.23 [1.04 1.40]
Medium-risk Weak High-risk Medium -0.08 [-0.28 0.13]
Medium-risk Weak Low-risk Weak 0.35[0.11 0.59]
Medium-risk Weak Medium-risk Medium 0.27[0.13 0.42]
Medium-risk Weak No/little time Weak 0.12 [-0.09 0.34]
Medium-risk Weak Low-risk Medium 0.33 [0.14 0.52]
Medium-risk Weak High-risk Strong 0.38 [0.18 0.57]
Medium-risk Weak No/little time Medium 0.41[0.21 0.59]
Medium-risk Weak Medium-risk Strong 0.48 [0.29 0.67]
Medium-risk Weak Low-risk Strong 0.46 [0.28 0.65]
Medium-risk Weak No/little time Strong 0.57[0.38 0.75]
High-risk Medium Low-risk Weak 0.43[0.24 0.61]
High-risk Medium Medium-risk Medium 0.35 [0.24 0.46]
High-risk Medium No/little time Weak 0.20 [0.05 0.34]
High-risk Medium Low-risk Medium 0.41[0.30 0.51]
High-risk Medium High-risk Strong 0.45[0.39 0.51]
High-risk Medium No/little time Medium 0.48 [0.39 0.58]
High-risk Medium Medium-risk Strong 0.55[0.46 0.65]
High-risk Medium Low-risk Strong 0.54 [0.45 0.64]
High-risk Medium Noy/little time Strong 0.64 [0.55 0.73]
Low-risk Weak Medium-risk Medium -0.08 [-0.25 0.10]
Low-risk Weak No/little time Weak -0.23 [-0.42 -0.03]
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Group 1 Group 2 Second Differences
Uns.trflc.tured Personal Uns.trflc.tured Personal (AMEGroup: ~AMEGroups)
socializing morals socializing morals

Low-risk Weak Low-risk Medium -0.02 [-0.14 0.11]
Low-risk Weak High-risk Strong 0.03 [-0.14 0.20]
Low-risk Weak No/little time Medium 0.06 [-0.10 0.22]
Low-risk Weak Medium-risk Strong 0.12 [-0.04 0.30]
Low-risk Weak Low-risk Strong 0.11 [-0.04 0.28]
Low-risk Weak No/little time Strong 0.21[0.06 0.38]
Medium-risk Medium No/little time Weak -0.15 [-0.29 -0.02]
Medium-risk Medium Low-risk Medium 0.06 [-0.03 0.15]
Medium-risk Medium High-risk Strong 0.10 [0.02 0.19]
Medium-risk Medium No/little time Medium 0.13 [0.05 0.21]
Medium-risk Medium Medium-risk Strong 0.20 [0.15 0.25]
Medium-risk Medium Low-risk Strong 0.19 [0.11 0.27]
Medium-risk Medium No/little time Strong 0.29 [0.22 0.36]
No/little time Weak Low-risk Medium 0.21[0.08 0.34]
Noy/little time Weak High-risk Strong 0.25[0.13 0.39]
Noy/little time Weak No/little time Medium 0.28 [0.20 0.38]
Noy/little time Weak Medium-risk Strong 0.35[0.23 0.48]
Noy/little time Weak Low-risk Strong 0.34 [0.22 0.47]
Noy/little time Weak No/little time Strong 0.44[0.33 0.57]
Low-risk Medium High-risk Strong 0.05 [-0.04 0.13]
Low-risk Medium No/little time Medium 0.07 [0.00 0.15]
Low-risk Medium Medium-risk Strong 0.14 [0.07 0.22]
Low-risk Medium Low-risk Strong 0.13 [0.09 0.18]
Low-risk Medium No/little time Strong 0.23[0.17 0.30]
High-risk Strong No/little time Medium 0.03 [-0.04 0.10]
High-risk Strong Medium-risk Strong 0.10[0.03 0.17]
High-risk Strong Low-risk Strong 0.09 [0.03 0.15]
High-risk Strong No/little time Strong 0.19 [0.13 0.25]
No/little time Medium Medium-risk Strong 0.07[0.01 0.13]
Noy/little time Medium Low-risk Strong 0.06 [0.01 0.11]
Noy/little time Medium No/little time Strong 0.16 [0.13 0.19]
Medium-risk Strong Low-risk Strong -0.01[-0.06 0.04]
Medium-risk Strong No/little time Strong 0.09 [0.05 0.14]
Low-risk Strong No/little time Strong 0.10 [0.07 0.14]

Note: The groups are sorted by the size of their respective AME from the main article (see Table 4 in

main article). The numbers in the brackets reflect 95% credible intervals.
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6. Multilevel Poisson model with log link

6.1 Model formula

Delinquency; ~ Poisson(A;) [Likelihood]
log(A\) = Qupfi] + [Varying intercept]
B, DiffPeers; + [Main effects]

B> US_Low-Risk; + B3 US_Medium-Risk; + B, US_High-Risk; +

s PMorals; +

Be Year_2004i+ B, Year_2005i + Bs Year_2006; +

B, DiffPeers; * US_Low-Risk; + [Two-way interactions]
B10 DiffPeers; * US_Medium-Risk; + (B, DiffPeers; * US_ High-Risk; +
. DiffPeers; * PMorals; +

B.5 US_Low-Risk; * PMorals; + .4 US_Medium-Risk; * PMorals; +

B:5 US_High-Risk; * PMorals; +

B.6 DiffPeers; * US_ Low-Risk;* PMorals;+ [Three-way interactions]
B, DiffPeers; * US_Medium-Risk;* PMorals; +

B.s DiffPeers; * US_High-Risk;* PMorals;

oD ~ Normal(a, o) [Adaptive prior]
a ~ Normal(o, 2) [Prior for average person]
o ~ Normal(o, 1) [Prior for standard deviation of persons]
B ~ Normal(o, 0.4) [Prior for all k = 1 ... 18 beta coefficients]

Note: i = individual observation (ranges from i =1 ... 9,654); ID = ID of each person (ranges
fromi =1 ... 3,290); DiffPeers = Differential peer associations; US_ Low-Risk = Unstructured
socializing: Low-risk; US_Medium-Risk = Unstructured socializing: Medium-risk; US_High-
Risk = Unstructured socializing: High-risk; PMorals = Personal morals; Year_2004 = Panel
wave 2004; Year_2005 = Panel wave 2005; Year_2006 = Panel wave 2006.
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6.2 The average peer effect

Table 26: Average marginal effects (main effects)

XXXVIII

AME

Differential peer associations

Unstructured socializing
(ref. cat.: No/little time)
Low-risk
Medium-risk
High-risk

Personal morals

Panel wave
(ref. cat.: 2003)

2004
2005
2006

0.36 [0.33 0.40]

-0.14 [-0.23 -0.04]
0.09[0.01 0.17]
0.57[0.48 0.68]
-0.65 [-0.69 -0.62]

-0.38 [-0.48 -0.28]
-0.79 [-0.88 -0.69]
-1.16 [-1.25 -1.07]

N (interviews)

9,654

Note: The numbers in the brackets reflect 95% credible intervals.
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6.3 How peer effects vary depending on unstructured socializing

Figure 16: Predictions of average crime frequencies (peer associations x unstructured social-

izing)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on unstructured socializing. The black dots and lines reflect
point and 95% credible interval predictions. The focal peer association variable was categorized into
eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies

with the observed-value approach. US = Unstructured socializing.

Table 27: Average marginal effects (of peer associations, contingent on unstructured socializ-

ing)
Unstruc- Second differences
tur(.ed .. AME No/little time Low-risk Medium-risk
socializing
No/little time 4,065 0.20 [0.16 0.24]
Low-risk 1,833 0.27[0.220.33] | 0.07[0.010.13]
Medium-risk 1,936 0.36[0.29 0.44] | 0.16 [0.08 0.24] 0.09 [0.00 0.18]
High-risk 1,820 0.83[0.70 0.96] | 0.63[0.500.76] 0.56[0.420.69] 0.47[0.33 0.61]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the

brackets reflect 95% credible intervals.
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6.4 How peer effects vary depending on personal morals

Figure 17: Predictions of average crime frequencies (peer associations x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on personal morals. The black dots and lines reflect point and
95% credible interval predictions. The focal peer association variable was categorized into eight evenly
spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies with the ob-
served-value approach. PM = Personal morals.

Table 28: Average marginal effects (of peer associations, contingent on personal morals)

Personal morals Second differences

N AME Medium Strong
Weak 973 0.70 [0.53 0.88] 0.17 [0.02 0.32] 0.51[0.34 0.69]
Medium 3,520  0.53[0.48 0.58] 0.34 [0.31 0.38]
Strong 5,152 0.19 [0.17 0.20]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the
brackets reflect 95% credible intervals.
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6.5 How peer effects vary depending on unstructured socializing and
personal morals

Figure 18: Predictions of average crime frequencies (peer associations x unstructured social-
izing x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on the combination of unstructured socializing and personal
morals. The black dots and lines reflect point and 95% credible interval predictions. The focal peer as-
sociation variable was categorized into eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to
predict the average crime frequencies with the observed-value approach. US = Unstructured socializing.
PM = Personal morals.
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Table 29: Average marginal effects (of peer associations, contingent on unstructured social-
izing and personal morals)

Unstructured socializing Personal morals N AME

Noy/little time Weak 336 0.34 [0.13 0.55]
Low-risk Weak 127 0.38 [0.11 0.66]
Medium-risk Weak 176 0.55 [0.22 0.89]
High-risk Weak 334 1.27[0.90 1.66]

Noy/little time Medium 1,327 0.31[0.26 0.37]
Low-risk Medium 521 0.45[0.37 0.54]
Medium-risk Medium 852 0.47[0.39 0.56]
High-risk Medium 829 0.98 [0.85 1.10]
No/little time Strong 2,402 0.12 [0.10 0.14]

Low-risk Strong 1,185 0.18 [0.15 0.21]

Medium-risk Strong 908 0.22[0.18 0.26]
High-risk Strong 657 0.41[0.36 0.47]

Note: The numbers in the brackets reflect 95% credible intervals.

Table 30: Second (AME) differences (of peer associations, contingent on unstructured social-
izing and personal morals)

Group 1 Group 2 Second Differences
Unstructured Personal Unstructured Personal (AMEcgroup: ~AME-
socializing morals socializing morals Groupz)

High-risk Weak Medium-risk Weak 0.71[0.23 1.22]
High-risk Weak High-risk Medium 0.29 [-0.02 0.62]
High-risk Weak Low-risk Weak 0.88 [0.43 1.36]
High-risk Weak Medium-risk Medium 0.79 [0.42 1.18]
High-risk Weak No/little time Weak 0.93[0.521.36]
High-risk Weak Low-risk Medium 0.81[0.43 1.21]
High-risk Weak High-risk Strong 0.85[0.49 1.23]
High-risk Weak Noy/little time Medium 0.95[0.59 1.34]
High-risk Weak Medium-risk Strong 1.05 [0.68 1.44]
High-risk Weak Low-risk Strong 1.09 [0.72 1.48]
High-risk Weak Noy/little time Strong 1.15[0.78 1.54]
Medium-risk Weak High-risk Medium -0.43 [-0.77 -0.07]
Medium-risk Weak Low-risk Weak 0.18 [-0.24 0.58]
Medium-risk Weak Medium-risk Medium 0.08 [-0.20 0.37]
Medium-risk Weak Noy/little time Weak 0.22 [-0.16 0.60]
Medium-risk Weak Low-risk Medium 0.10 [-0.23 0.44]
Medium-risk Weak High-risk Strong 0.14 [-0.19 0.48]
Medium-risk Weak Noy/little time Medium 0.24 [-0.09 0.58]
Medium-risk Weak Medium-risk Strong 0.33[0.010.67]
Medium-risk Weak Low-risk Strong 0.37[0.05 0.72]
Medium-risk Weak No/little time Strong 0.43[0.11 0.78]
High-risk Medium Low-risk Weak 0.60 [0.29 0.89]
High-risk Medium Medium-risk Medium 0.50 [0.36 0.65]
High-risk Medium Noy/little time Weak 0.64 [0.40 0.88]
High-risk Medium Low-risk Medium 0.52[0.37 0.67]
High-risk Medium High-risk Strong 0.56 [0.48 0.65]
High-risk Medium No/little time Medium 0.66 [0.53 0.80]
High-risk Medium Medium-risk Strong 0.76 [0.63 0.88]
High-risk Medium Low-risk Strong 0.80 [0.67 0.93]
High-risk Medium Noy/little time Strong 0.86 [0.74 0.98]
Low-risk Weak Medium-risk Medium -0.10 [-0.37 0.19]
Low-risk Weak Noy/little time Weak 0.04 [-0.29 0.38]
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Group 1 Group 2 Second Differences
Unstructured Personal Unstructured  Personal (AMEcgroup: ~AME-
socializing morals socializing morals Groupz)

Low-risk Weak Low-risk Medium -0.08 [-0.30 0.16]
Low-risk Weak High-risk Strong -0.04 [-0.31 0.25]
Low-risk Weak Noy/little time Medium 0.06 [-0.20 0.35]
Low-risk Weak Medium-risk Strong 0.16 [-0.11 0.44]
Low-risk Weak Low-risk Strong 0.20 [-0.06 0.48]
Low-risk Weak No/little time Strong 0.26 [ 0.00 0.55]
Medium-risk Medium No/little time Weak 0.14 [-0.09 0.35]
Medium-risk Medium Low-risk Medium 0.02 [-0.10 0.13]
Medium-risk Medium High-risk Strong 0.06 [-0.04 0.16]
Medium-risk Medium No/little time Medium 0.16 [0.06 0.26]
Medium-risk Medium Medium-risk Strong 0.25[0.19 0.31]
Medium-risk Medium Low-risk Strong 0.29 [0.20 0.39]
Medium-risk Medium No/little time Strong 0.35[0.27 0.44]
No/little time Weak Low-risk Medium -0.12 [-0.34 0.11]
Noy/little time Weak High-risk Strong -0.08 [-0.29 0.14]
Noy/little time Weak No/little time Medium 0.02 [-0.15 0.21]
Noy/little time Weak Medium-risk Strong 0.12 [-0.09 0.33]
Noy/little time Weak Low-risk Strong 0.16 [-0.05 0.38]
Noy/little time Weak No/little time Strong 0.22[ 0.02 0.43]
Low-risk Medium High-risk Strong 0.04 [-0.06 0.14]
Low-risk Medium Noy/little time Medium 0.14 [0.04 0.24]
Low-risk Medium Medium-risk Strong 0.23[0.14 0.33]
Low-risk Medium Low-risk Strong 0.28 [0.21 0.34]
Low-risk Medium Noy/little time Strong 0.34 [0.25 0.42]
High-risk Strong No/little time Medium 0.10 [0.03 0.17]
High-risk Strong Medium-risk Strong 0.19 [0.13 0.26]
High-risk Strong Low-risk Strong 0.24 [0.18 0.30]
High-risk Strong No/little time Strong 0.30 [0.24 0.35]
No/little time Medium Medium-risk Strong 0.09 [0.03 0.16]
Noy/little time Medium Low-risk Strong 0.14 [0.08 0.20]
Noy/little time Medium No/little time Strong 0.20[0.16 0.24]
Medium-risk Strong Low-risk Strong 0.04 [0.00 0.09]
Medium-risk Strong No/little time Strong 0.10 [0.06 0.14]
Low-risk Strong No/little time Strong 0.06 [0.03 0.09]

Note: The groups are sorted by the size of their respective AME from the main article (see Table 4 in
main article). The numbers in the brackets reflect 95% credible intervals.
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7. Multilevel OLS model (with identity link)

7.1 Model formula

Delinquency; ~ Normal(A;, o) [Likelihood]
identity(A) = auppy + [Varying intercept]
B, DiffPeers; + [Main effects]

B> US_Low-Risk; + B3 US_Medium-Risk; + B, US_High-Risk; +

s PMorals; +

Be Year_2004i+ B, Year_2005i + Bs Year_2006; +

B, DiffPeers; * US_Low-Risk; + [Two-way interactions]
B10 DiffPeers; * US_Medium-Risk; + (B, DiffPeers; * US_ High-Risk; +
. DiffPeers; * PMorals; +

B.5 US_Low-Risk; * PMorals; + .4 US_Medium-Risk; * PMorals; +

B:5 US_High-Risk; * PMorals; +

B.6 DiffPeers; * US_ Low-Risk;* PMorals;+ [Three-way interactions]
B, DiffPeers; * US_Medium-Risk;* PMorals; +

B.s DiffPeers; * US_High-Risk;* PMorals;

o ~ Student_t(3, 0, 2.5) [Prior for sigmal]
D ~ Normal(a, o4) [Adaptive prior]
a ~ Normal(o, 10) [Prior for average person]
Oa ~ Normal(o, 10) [Prior for standard deviation of persons]
Bk ~ Normal(o, 5) [Prior for all k = 1 ... 18 beta coefficients]

Note: i = individual observation (ranges from i = 1 ... 9,654); ID = ID of each person (ranges
fromi =1 ... 3,290); DiffPeers = Differential peer associations; US_ Low-Risk = Unstructured
socializing: Low-risk; US_Medium-Risk = Unstructured socializing: Medium-risk; US_High-
Risk = Unstructured socializing: High-risk; PMorals = Personal morals; Year_2004 = Panel
wave 2004; Year_2005 = Panel wave 2005; Year_2006 = Panel wave 2006.
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7.2 The average peer effect

Table 31: Average marginal effects (main effects)

XLV

AME

Differential peer associations
Unstructured socializing
(ref. cat.: No/little time)
Low-risk
Medium-risk
High-risk
Personal morals
Panel wave
(ref. cat.: 2003)
2004
2005
2006

0.43 [0.34 0.50]

-0.06 [-0.39 0.26]
0.63[0.30 0.96]
1.34 [0.97 1.71]
-0.94 [-1.05 -0.83]

-0.25 [-0.54 0.04]
-0.72 [-1.02 -0.42]
-1.03 [-1.34 -0.73]

N (interviews)

9,654

Note: The numbers in the brackets reflect 95% credible intervals.
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7.3 How peer effects vary depending on unstructured socializing
Figure 19: Predictions of average crime frequencies (peer associations x unstructured social-
izing)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on unstructured socializing. The black dots and lines reflect
point and 95% credible interval predictions. The focal peer association variable was categorized into
eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies
with the observed-value approach. US = Unstructured socializing.

Table 32: Average marginal effects (of peer associations, contingent on unstructured socializ-

ing)
Unstructured Second differences
socializing N AME No/little time Low-risk Medium-risk
No/little time 4,065 0.28[0.16 0.39]
Low-risk 1,833 0.31[0.14 0.48] | 0.03[-0.16 0.23]
Medium-risk 1,936 0.44[0.26 0.61] | 0.16 [-0.03 0.37] 0.13 [-0.10 0.37]
High-risk 1,820 0.86[0.691.04] | 0.59[0.380.79] 0.56[0.310.80] 0.42[0.19 0.66]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the
brackets reflect 95% credible intervals.
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7.4 How peer effects vary depending on personal morals

Figure 20: Predictions of average crime frequencies (peer associations x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on personal morals. The black dots and lines reflect point and
95% credible interval predictions. The focal peer association variable was categorized into eight evenly
spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies with the ob-

served-value approach. PM = Personal morals.

Table 33: Average marginal effects (of peer associations, contingent on personal morals)

Personal morals

Second differences

N AME Medium Strong
Weak 973 1.23 [1.11 1.35] 0.64 [0.56 0.72] 1.06 [0.92 1.21]
Medium 3,520  0.59[0.50 0.67] 0.42[0.35 0.49]
Strong 5,152 0.16 [0.07 0.26]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the

brackets reflect 95% credible intervals.
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7.5 How peer effects vary depending on unstructured socializing and
personal morals

Figure 21: Predictions of average crime frequencies (peer associations x unstructured social-
izing x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on the combination of unstructured socializing and personal
morals. The black dots and lines reflect point and 95% credible interval predictions. The focal peer as-
sociation variable was categorized into eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to
predict the average crime frequencies with the observed-value approach. US = Unstructured socializing.
PM = Personal morals.

Table 34: Average marginal effects (of peer associations, contingent on unstructured social-
izing and personal morals)

Unstructured socializing Personal morals N AME

Noy/little time Weak 336 0.83[0.65 1.01]
Low-risk Weak 127 0.56 [0.30 0.82]
Medium-risk Weak 176 1.04 [0.77 1.33]
High-risk Weak 334 1.97[1.73 2.22]
No/little time Medium 1,327 0.43[0.32 0.55]
Low-risk Medium 521 0.38 [0.22 0.55]
Medium-risk Medium 852 0.57[0.40 0.76]
High-risk Medium 829 0.97[0.80 1.15]
Noy/little time Strong 2,402 0.11 [-0.02 0.24]
Low-risk Strong 1,185 0.25[0.06 0.44]
Medium-risk Strong 908 0.19 [-0.01 0.40]
High-risk Strong 657 0.16 [-0.05 0.37]

Note: The numbers in the brackets reflect 95% credible intervals.
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Table 35: Second (AME) differences (of peer associations, contingent on unstructured social-
izing and personal morals)

Group 1 Group 2 Second Differences
Uns.trflc.tured Personal Uns}ryc}ured Personal (AMEGroupt ~AMEGroupz)
socializing morals socializing morals

High-risk Weak Medium-risk Weak 0.92 [0.571.29]
High-risk Weak High-risk Medium 1.00 [0.84 1.16]
High-risk Weak Low-risk Weak 1.41 [1.06 1.76]
High-risk Weak Medium-risk Medium 1.40 [1.12 1.69]
High-risk Weak No/little time Weak 1.14 [0.84 1.45]
High-risk Weak Low-risk Medium 1.59 [1.28 1.88]
High-risk Weak High-risk Strong 1.81[1.53 2.10]
High-risk Weak No/little time Medium 1.54 [1.28 1.82]
High-risk Weak Medium-risk Strong 1.78 [1.46 2.09]
High-risk Weak Low-risk Strong 1.72 [1.40 2.03]
High-risk Weak No/little time Strong 1.86 [1.58 2.13]
Medium-risk Weak High-risk Medium 0.07 [-0.25 0.39]
Medium-risk Weak Low-risk Weak 0.48[0.11 0.84]
Medium-risk Weak Medium-risk Medium 0.47[0.29 0.65]
Medium-risk Weak No/little time Weak 0.21[-0.11 0.53]
Medium-risk Weak Low-risk Medium 0.66 [0.34 0.98]
Medium-risk Weak High-risk Strong 0.88[0.54 1.24]
Medium-risk Weak No/little time Medium 0.61[0.32 0.92]
Medium-risk Weak Medium-risk Strong 0.85[0.53 1.18]
Medium-risk Weak Low-risk Strong 0.80[0.45 1.14]
Medium-risk Weak No/little time Strong 0.93[0.63 1.24]
High-risk Medium Low-risk Weak 0.41[0.10 0.72]
High-risk Medium Medium-risk Medium 0.40 [0.16 0.64]
High-risk Medium No/little time Weak 0.14 [-0.11 0.39]
High-risk Medium Low-risk Medium 0.59 [0.35 0.83]
High-risk Medium High-risk Strong 0.82[0.69 0.95]
High-risk Medium No/little time Medium 0.55[0.34 0.75]
High-risk Medium Medium-risk Strong 0.78 [0.511.05]
High-risk Medium Low-risk Strong 0.73[0.47 0.99]
High-risk Medium No/little time Strong 0.87[0.65 1.08]
Low-risk Weak Medium-risk Medium -0.01[-0.32 0.30]
Low-risk Weak No/little time Weak -0.27 [-0.58 0.04]
Low-risk Weak Low-risk Medium 0.18 [0.00 0.35]
Low-risk Weak High-risk Strong 0.41[0.07 0.74]
Low-risk Weak No/little time Medium 0.13 [-0.15 0.41]
Low-risk Weak Medium-risk Strong 0.37[0.04 0.71]
Low-risk Weak Low-risk Strong 0.32[0.00 0.62]
Low-risk Weak No/little time Strong 0.45 [0.16 0.75]
Medium-risk Medium No/little time Weak -0.26 [-0.51 -0.01]
Medium-risk Medium Low-risk Medium 0.19 [-0.05 0.43]
Medium-risk Medium High-risk Strong 0.42 [0.15 0.69]
Medium-risk Medium No/little time Medium 0.14 [-0.06 0.35]
Medium-risk Medium Medium-risk Strong 0.38 [0.24 0.53]
Medium-risk Medium Low-risk Strong 0.33 [0.07 0.58]
Medium-risk Medium No/little time Strong 0.46 [0.25 0.68]
No/little time Weak Low-risk Medium 0.45[0.21 0.69]
Noy/little time Weak High-risk Strong 0.68 [0.40 0.95]
Noy/little time Weak No/little time Medium 0.40 [0.29 0.52]
Noy/little time Weak Medium-risk Strong 0.64 [0.37 0.91]
No/little time Weak Low-risk Strong 0.59 [0.33 0.85]
Noy/little time Weak No/little time Strong 0.72[0.52 0.93]
Low-risk Medium High-risk Strong 0.23 [-0.04 0.49]
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Group 1 Group 2 Second Differences
Uns.trflc.tured Personal Uns.tr}uEtured Personal (AMEGroupt ~AMEGroups)
socializing morals socializing morals

Low-risk Medium No/little time Medium -0.04 [-0.24 0.15]
Low-risk Medium Medium-risk Strong 0.19 [-0.07 0.46]
Low-risk Medium Low-risk Strong 0.14 [0.00 0.27]
Low-risk Medium No/little time Strong 0.27[0.07 0.48]
High-risk Strong No/little time Medium -0.27[-0.51-0.03]
High-risk Strong Medium-risk Strong -0.04 [-0.32 0.25]
High-risk Strong Low-risk Strong -0.09 [-0.37 0.20]
High-risk Strong No/little time Strong 0.05 [-0.20 0.29]
Noy/little time Medium Medium-risk Strong 0.24 [0.01 0.47]
Noy/little time Medium Low-risk Strong 0.18 [-0.03 0.40]
No/little time Medium No/little time Strong 0.32[0.23 0.41]
Medium-risk Strong Low-risk Strong -0.05 [-0.33 0.22]
Medium-risk Strong No/little time Strong 0.08 [-0.15 0.32]
Low-risk Strong No/little time Strong 0.14 [-0.09 0.35]

Note: The groups are sorted by the size of their respective AME from the main article (see Table 4 in
main article). The numbers in the brackets reflect 95% credible intervals.
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8. Multilevel negative binomial model with inverse softplus link (+

self-control)

8.1 Model formula

Delinquency; ~ NegBin(u, ¢) [Likelihood]
invsoftplus(u;) = amppi) + [Varying intercept]
[, DiffPeers; + [Main effects]

Bk

B> US_Low-Risk; + f; US_Medium-Risk; + $, US_High-Risk; +

Bs PMorals; + B LowSC; +

B, Year_2004i+ s Year_2005; + 3, Year_2006; +

B DiffPeers; * US_ Low-Risk; + [Two-way interactions]
B.: DiffPeers; * US_Medium-Risk; + (. DiffPeers; * US_High-Risk; +
B3 DiffPeers; * PMorals; +

B.4 US_Low-Risk; * PMorals; + ;5 US_Medium-Risk; * PMorals; +

B:6 US_High-Risk; * PMorals; +

., DiffPeers; * LowSC; + 3.s PMorals; * LowSC; +

Big US_Low-Risk; * LowSC; + B20 US_Medium-Risk; * LowSC; +

B.: US_High-Risk; * LowSC; +

.. DiffPeers; * US_ Low-Risk;* PMorals;+ [Three-way interactions]
.3 DiffPeers; * US_Medium-Risk;* PMorals; +

.4 DiffPeers; * US_High-Risk;* PMorals;

~ Exponential(1) [Prior for shape parameter phi]
~ Normal(a, o) [Adaptive prior]
~ Normal(o, 10) [Prior for average person]
~ Normal(o, 10) [Prior for standard deviation of persons]
~ Normal(o, 5) [Prior for all k = 1 ... 24 beta coefficients]

Note: i = individual observation (ranges from i = 1 ... 9,654); ID = ID of each person (ranges
from i =1 ... 3,290); DiffPeers = Differential peer associations; US_ Low-Risk = Unstructured
socializing: Low-risk; US_Medium-Risk = Unstructured socializing: Medium-risk; US_High-
Risk = Unstructured socializing: High-risk; PMorals = Personal morals; LowSC = Low self-
control abilities; Year 2004 = Panel wave 2004; Year 2005 = Panel wave 2005; Year_2006

= Panel wave 2006.
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8.2 The average peer effect

Table 36: Average marginal effects (main effects)

LII

AME

Differential peer associations
Unstructured socializing
(ref. cat.: No/little time)
Low-risk
Medium-risk
High-risk
Personal morals
Self-control
Panel wave
(ref. cat.: 2003)
2004
2005
2006

0.39 [0.32 0.47]

0.00 [-0.21 0.23]
0.70 [0.47 0.95]
1.17 [0.93 1.44]
-0.62 [-0.70 -0.54]
0.42[0.35 0.51]

-0.37[-0.56 -0.18]
-0.78 [-0.97 -0.59]
-1.09 [-1.28 -0.90]

N (interviews)

9,654

Note: The numbers in the brackets reflect 95% credible intervals.
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8.3 How peer effects vary depending on unstructured socializing

Figure 22: Predictions of average crime frequencies (peer associations x unstructured social-

izing)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on unstructured socializing. The black dots and lines reflect
point and 95% credible interval predictions. The focal peer association variable was categorized into
eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies

with the observed-value approach. US = Unstructured socializing.

Table 37: Average marginal effects (of peer associations, contingent on unstructured socializ-

ing)
Unstructured Second differences
socializing N AME No/little time Low-risk Medium-risk
No/little time 4,065 0.18 [0.12 0.25]
Low-risk 1,833 0.34[0.24 0.44] | 0.16 [0.04 0.28]
Medium-risk 1,936 0.53[0.370.70] | 0.35[0.180.53] 0.19[0.010.38]
High-risk 1,820 0.78[0.531.03] | 0.60[0.350.85] 0.44[0.170.70] 0.25[-0.03 0.53]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the

brackets reflect 95% credible intervals.
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8.4 How peer effects vary depending on personal morals

Figure 23: Predictions of average crime frequencies (peer associations x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on personal morals. The black dots and lines reflect point and
95% credible interval predictions. The focal peer association variable was categorized into eight evenly
spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to predict the average crime frequencies with the ob-
served-value approach. PM = Personal morals.

Table 38: Average marginal effects (of peer associations, contingent on personal morals)

Personal morals

Second differences

N AME Medium Strong
Weak 973 0.89[0.621.16] 0.35[0.15 0.56] 0.68[0.41 0.96]
Medium 3,520 0.53[0.44 0.64] 0.33 [0.25 0.42]
Strong 5,152  0.20[0.16 0.25]

Note: The second differences reflect the difference between the AMEs of the subgroups in the first col-
umn of the table and the AMEs of the particular subset in the last three columns. The numbers in the
brackets reflect 95% credible intervals.
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8.5 How peer effects vary depending on unstructured socializing and
personal morals

Figure 24: Predictions of average crime frequencies (peer associations x unstructured social-
izing x personal morals)
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Note: The plot shows how the predictions of average crime frequencies vary along the dimension of
differential peer associations, contingent on the combination of unstructured socializing and personal
morals. The black dots and lines reflect point and 95% credible interval predictions. The focal peer as-
sociation variable was categorized into eight evenly spaced subsets (-2 to -1.5, -1.5 to -1, ..., 1.5 to 2) to
predict the average crime frequencies with the observed-value approach. US = Unstructured socializing.
PM = Personal morals.

Table 39: Average marginal effects (of peer associations, contingent on unstructured social-
izing and personal morals)

Unstructured socializing Personal morals N AME

Noy/little time Weak 336 0.41[0.15 0.71]
Low-risk Weak 127 0.69 [0.29 1.16]
Medium-risk Weak 176 1.16 [0.62 1.77]
High-risk Weak 334 1.27[0.68 1.88]
Noy/little time Medium 1,327 0.25[0.16 0.36]
Low-risk Medium 521 0.49 [0.35 0.66]
Medium-risk Medium 852 0.66 [0.46 0.88]
High-risk Medium 829 0.87[0.611.14]
Noy/little time Strong 2,402 0.10[0.06 0.14]
Low-risk Strong 1,185 0.23 [0.16 0.31]
Medium-risk Strong 908 0.28 [0.16 0.41]
High-risk Strong 657 0.40 [0.25 0.57]

Note: The numbers in the brackets reflect 95% credible intervals.
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Table 40: Second (AME) differences (of peer associations, contingent on unstructured social-
izing and personal morals)

Group 1 Group 2 Second Differences
Uns.trflc.tured Personal Uns}ryc}ured Personal (AMEGroups -AMEGroups)
socializing morals socializing morals

High-risk Weak Medium-risk Weak 0.11[-0.70 0.89]
High-risk Weak High-risk Medium 0.40 [-0.01 0.84]
High-risk Weak Low-risk Weak 0.59 [-0.18 1.33]
High-risk Weak Medium-risk Medium 0.62[0.00 1.26]
High-risk Weak No/little time Weak 0.86 [0.23 1.50]
High-risk Weak Low-risk Medium 0.78 [0.16 1.40]
High-risk Weak High-risk Strong 0.87[0.26 1.51]
High-risk Weak No/little time Medium 1.02 [0.42 1.62]
High-risk Weak Medium-risk Strong 0.99 [0.39 1.62]
High-risk Weak Low-risk Strong 1.04 [0.43 1.66]
High-risk Weak No/little time Strong 1.17[0.57 1.78]
Medium-risk Weak High-risk Medium 0.29 [-0.28 0.96]
Medium-risk Weak Low-risk Weak 0.47[-0.23 1.21]
Medium-risk Weak Medium-risk Medium 0.51[0.10 0.97]
Medium-risk Weak No/little time Weak 0.75 [0.15 1.40]
Medium-risk Weak Low-risk Medium 0.67[0.12 1.29]
Medium-risk Weak High-risk Strong 0.77 [0.20 1.40]
Medium-risk Weak No/little time Medium 0.91[0.36 1.52]
Medium-risk Weak Medium-risk Strong 0.88[0.311.53]
Medium-risk Weak Low-risk Strong 0.93 [0.40 1.55]
Medium-risk Weak No/little time Strong 1.06 [0.52 1.67]
High-risk Medium Low-risk Weak 0.18 [-0.36 0.67]
High-risk Medium Medium-risk Medium 0.21[-0.11 0.53]
High-risk Medium No/little time Weak 0.45 [0.08 0.82]
High-risk Medium Low-risk Medium 0.37[0.07 0.68]
High-risk Medium High-risk Strong 0.47[0.26 0.68]
High-risk Medium No/little time Medium 0.62[0.35 0.90]
High-risk Medium Medium-risk Strong 0.59 [0.30 0.88]
High-risk Medium Low-risk Strong 0.64 [0.37 0.92]
High-risk Medium No/little time Strong 0.77 [0.511.04]
Low-risk Weak Medium-risk Medium 0.03 [-0.42 0.53]
Low-risk Weak No/little time Weak 0.28 [-0.22 0.79]
Low-risk Weak Low-risk Medium 0.19 [-0.10 0.56]
Low-risk Weak High-risk Strong 0.29 [-0.14 0.77]
Low-risk Weak No/little time Medium 0.44 [0.03 0.90]
Low-risk Weak Medium-risk Strong 0.41[-0.01 0.90]
Low-risk Weak Low-risk Strong 0.46 [0.07 0.93]
Low-risk Weak No/little time Strong 0.59 [0.19 1.05]
Medium-risk Medium No/little time Weak 0.24 [-0.10 0.57]
Medium-risk Medium Low-risk Medium 0.16 [-0.08 0.42]
Medium-risk Medium High-risk Strong 0.26 [0.00 0.51]
Medium-risk Medium No/little time Medium 0.40 [0.19 0.64]
Medium-risk Medium Medium-risk Strong 0.38[0.21 0.57]
Medium-risk Medium Low-risk Strong 0.43 [0.22 0.65]
Medium-risk Medium No/little time Strong 0.55[0.35 0.78]
No/little time Weak Low-risk Medium -0.08 [-0.37 0.24]
Noy/little time Weak High-risk Strong 0.02 [-0.29 0.33]
Noy/little time Weak No/little time Medium 0.16 [-0.03 0.38]
Noy/little time Weak Medium-risk Strong 0.14 [-0.15 0.46]
Noy/little time Weak Low-risk Strong 0.19 [-0.08 0.49]
Noy/little time Weak No/little time Strong 0.31[0.05 0.60]
Low-risk Medium High-risk Strong 0.10 [-0.13 0.31]
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Group 1 Group 2 Second Differences
Uns.trflc.tured Personal Uns.tr}uEtured Personal (AMEGroupt ~AMEGroups)
socializing morals socializing morals

Low-risk Medium No/little time Medium 0.24[0.06 0.42]
Low-risk Medium Medium-risk Strong 0.22[0.02 0.41]
Low-risk Medium Low-risk Strong 0.27[0.15 0.40]
Low-risk Medium No/little time Strong 0.39 [0.24 0.56]
High-risk Strong No/little time Medium 0.14 [-0.02 0.33]
High-risk Strong Medium-risk Strong 0.12 [-0.06 0.32]
High-risk Strong Low-risk Strong 0.17[0.00 0.35]
High-risk Strong No/little time Strong 0.30[0.15 0.47]
Noy/little time Medium Medium-risk Strong -0.02 [-0.18 0.13]
Noy/little time Medium Low-risk Strong 0.03 [-0.09 0.15]
No/little time Medium No/little time Strong 0.15[ 0.08 0.23]
Medium-risk Strong Low-risk Strong 0.05 [-0.09 0.20]
Medium-risk Strong No/little time Strong 0.18 [0.05 0.31]
Low-risk Strong No/little time Strong 0.12 [0.05 0.21]

Note: The groups are sorted by the size of their respective AME from the main article (see Table 4 in
main article). The numbers in the brackets reflect 95% credible intervals.
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