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Abstract 13 

Punishment systems are central to maintaining human cooperation, yet how they vary 14 
across societies remains poorly understood. Different theoretical frameworks make 15 
distinct predictions about who third-party punishment (3PP) defends and the 16 
socioecological conditions under which it occurs. We test such predictions using a new 17 
cross-cultural dataset of 3961 ethnographic texts (coded 11893 times) from 60 largely 18 
nonindustrial societies. We code evidence for second- and third-party punishment and, 19 
when third-party punishment is documented, whether it is enacted on behalf of kin, social 20 
partners, or the broader community. Using Bayesian multilevel regression models, we test 21 
preregistered hypotheses linking these different forms of punishment to society-level 22 
measures of complexity (i.e., technological and social differentiation, resource-use 23 
intensification, community size) and kinship intensity. We find that third-party punishment 24 
is widespread across societies and ethnographic texts, occurring more frequently than 25 
second-party punishment. Aggregated across relational subtypes, third-party punishment 26 
shows weak associations with socioecology; disaggregated, it shows distinct and 27 
theoretically meaningful patterns. Generalized 3PP on behalf of community members is 28 
positively associated with technological and social differentiation, while kin-directed 3PP 29 
is positively associated with kinship intensity and negatively associated with technological 30 
and social differentiation. Contrary to our prediction, partner-directed 3PP shows a robust 31 
negative association with resource-use intensification. Second-party punishment is 32 
negatively associated with technological and social differentiation. These findings show 33 
that socioecological structures shape not only the presence of punishment but also the 34 
forms it takes and whom it is used to defend, revealing distinct punishment regimes rather 35 
than a single enforcement continuum. 36 
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Main 37 

Unlike other social mammals, humans often cooperate beyond their close kin and social 38 
partners in large groups of unrelated individuals1. Such large-scale cooperation yields 39 
substantial benefits. Cooperative groups can hunt larger game2,3, preserve common-pool 40 
resources4, and wage war to acquire territory and livestock5–7. Yet large-scale cooperation 41 
is perpetually threatened by those who violate the norms and institutions that sustain it. 42 
Societies therefore rely on punishment to deter such defection8–11 and restore social 43 
cohesion12–14. Accordingly, most scholars agree that punishment plays a central role in 44 
sustaining and shaping human cooperation9,15. Others, however, have questioned the 45 
universality of this function11,16, pointing out that punishment is neither costless nor a 46 
panacea: it requires time and resources, invites counter-punishment17,18, and can erode 47 
group cooperation when used antisocially19. Understanding when punishment stabilizes 48 
cooperation therefore requires explaining not only whether punishment occurs, but also 49 
what form it takes and who is willing to enforce it. 50 

Substantial research has demonstrated that punishment is widespread across human 51 
societies, but highly variable in form and function13,20–24. People punish through a wide 52 
range of direct and indirect tactics, including corporal sanctions, material penalties, social 53 
exclusion, gossip, ridicule, and public condemnation20. To capture this diversity, we adopt 54 
a broad definition of punishment as any action that imposes costs on individuals in 55 
response to perceived offenses or norm violations. This inclusive definition allows us to 56 
capture the full range of sanctioning behaviors documented in the ethnographic record, 57 
beyond formal legal or institutional penalties. 58 

Importantly, people do not only punish those who harm them but also punish on behalf of 59 
others25,26. Yet, the prevalence of such third-party punishment in smaller-scale societies 60 
remains debated16,27,28. Moreover, the relational context of punishment–whether enacted 61 
on behalf of the victim, their kin, their social partners, or the broader community–remains 62 
underexplored. Most experimental work has focused on interactions among 63 
strangers19,26,29–31, obscuring the relational contexts that shape real-world sanctioning and 64 
overlooking evidence that moral decision-making is fundamentally shaped by social 65 
relationships32. Some forms, such as second-party punishment or kin-based third-party 66 
punishment, have been characterized as “vengeful” or self-interested27. Other forms, like 67 
third-party punishment on behalf of community members, are often viewed as 68 
“prosocial”15,26,33. Distinguishing among these forms also allows us to test hypotheses from 69 
kin selection, reciprocal altruism, and strong reciprocity theories34–36, each of which makes 70 
specific predictions about when punishment occurs and whom it serves to defend. 71 

To systematically examine variation in punishment, we distinguish two broad punishment 72 
types: second-party punishment (2PP), in which victims retaliate directly against 73 
offenders, and third-party punishment (3PP), where individuals not directly involved in the 74 
offense intervene to punish on behalf of others. Within 3PP, we further differentiate 75 
punishment types based on the relationship between punisher and victim: kin-based 3PP, 76 
in which individuals punish to defend relatives; partner-based 3PP, enacted on behalf of 77 
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friends or allies; and generalized 3PP, which involves punishing on behalf of community 78 
members or group norms in the absence of strong personal ties. These distinctions are key 79 
in ongoing debates on whether third-party punishment was a strong selective force in 80 
human cooperation9,15 or a relatively rare phenomenon restricted to specific 81 
socioecological contexts16,37. Advancing these debates requires comparative data that 82 
encompasses the full spectrum of human socioecological diversity. By examining rich 83 
descriptions of punishment in politically autonomous, nonindustrial societies, we can 84 
assess how features of socioecology shape its occurrence across different relational 85 
contexts, addressing the question of who punishes on whose behalf. 86 

2PP is commonly explained by deterrence: by imposing costs on offenders, victims signal 87 
that exploiting them is costly, discouraging further harm by the offender (specific 88 
deterrence) or others who observe the punishment (general deterrence)38,39. 2PP does not 89 
require intermediaries and is often driven by emotional responses such as anger or 90 
discontent40–43, which serve adaptive functions in facilitating social support and 91 
discouraging exploitation44. In small-scale, politically autonomous societies where formal 92 
institutions are limited, it may serve as a primary mechanism for conflict regulation13,27,28. 93 
Whilst 2PP often reflects personal grievance and self-interested motives, 3PP often serves 94 
broader social functions, including signaling norm adherence, enhancing reputation29,31, 95 
and sustaining impartial enforcement in larger, more complex groups15,26,45. 96 

Kin-based third-party punishment (3PP-kin) is often explained by kin selection theory, the 97 
evolutionary principle that individuals are more likely to support and protect biological 98 
relatives due to shared genetic interests35. From this perspective, punishing those who 99 
harm kin can enhance inclusive fitness by defending genetically related individuals39,46,47. 100 
These behaviors are likely supported by proximate psychological mechanisms, such as 101 
heightened empathy, obligation, or interdependence, that prioritize kin relationships48,49. 102 
Although kin selection and fitness interdependence provide universal motives for 3PP-kin, 103 
we expect these tendencies to be amplified in kinship-intensive societies for two reasons. 104 
First, individuals in such societies interact and rely more heavily on extended kin networks, 105 
raising the direct benefits of protecting family members. Second, kinship-intensive 106 
societies tend to institutionalize stronger obligations to defend relatives, with greater 107 
social repercussions for failing to do so. Consistent with this, tight kinship systems are 108 
associated across societies with communal moral values and relational forms of norm 109 
enforcement, including revenge, punishment, and public shame, rather than universalistic 110 
norms or impartial sanctioning50,51. 111 

Third-party punishment on behalf of social partners (3PP-partner) may arise through 112 
reciprocal altruism, in which individuals help non-relatives when cooperation is expected 113 
to be reciprocated over repeated interactions36, or through interdependence, where 114 
individuals’ outcomes are closely tied to those of difficult-to-replace partners52,53. Partner-115 
based punishment thus functions to sustain the valuable social ties on which cooperation 116 
depends. Punishing transgressions against social partners is especially adaptive in 117 
contexts where cooperation depends on durable alliances beyond close kin, such as in 118 
societies with larger community size, greater resource-use intensification, or increased 119 
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technological and social differentiation. In these settings, individuals rely on exchange 120 
partners, coalitional allies, or interdependent specialists for access to resources, 121 
protection, or information. 122 

Generalized third-party punishment (3PP-general) has been explained through multiple 123 
theoretical frameworks. Some accounts emphasize individual-level benefits, suggesting 124 
that third-party punishment can serve as a costly signal of trustworthiness or a means of 125 
enhancing personal reputation31,54. Others highlight group-level functions, such as norm 126 
adherence and strong reciprocity, whereby individuals are predisposed to enforce social 127 
norms even in the absence of direct benefit, helping to stabilize cooperation in large, 128 
impersonal groups15,25,34. These mechanisms are expected to become more salient in 129 
societies characterized by greater technological and social differentiation and larger 130 
community size, where interactions commonly extend beyond close kin and close social 131 
partners21,27,55. As social life becomes more interdependent and specialized, through, for 132 
example, labor differentiation, political integration, and urbanization, norm enforcement 133 
cannot rely solely on kinship or direct reciprocity15,26. Maintaining cooperation requires 134 
more generalized and impartial systems of sanctioning. Institutionalized punishment 135 
systems, such as formal legal codes or structured communal sanctions, often emerge 136 
under these conditions56,57. Taken together, these theoretical perspectives imply that 137 
punishment should vary systematically with socioecology: the social, political, and 138 
economic features of societies should shape not only whether punishment occurs, but 139 
who enforces it and on whose behalf. Indeed, prior cross-cultural work has documented 140 
associations between socioecological conditions and punishment systems. For instance, 141 
larger and more socially differentiated societies tend to exhibit greater reliance on 142 
institutional enforcement and impersonal third-party punishment (including capital 143 
punishment20) while societies with more intensive kinship systems often emphasize 144 
relationally embedded sanctions such as retaliation, shame, or collective 145 
responsibility22,50,51. 146 

However, existing approaches face several limitations. First, much experimental work has 147 
examined punishment using abstract economic games among anonymous 148 
strangers10,19,25,26,34, stripping away the relational ties and institutional contexts that shape 149 
real-world sanctioning. These studies provide behavioral evidence of sanctioning 150 
preferences, but their ecological validity is limited. Second, vignette-based studies often 151 
employ more contextually grounded scenarios but rely on self-reported judgments about 152 
how participants would punish, introducing concerns about social desirability and 153 
hypothetical bias48–50,58,59. Third, existing ethnographic case studies and comparisons have 154 
typically been based on relatively small samples of societies13,28,60, limiting their ability to 155 
estimate cross-cultural prevalence or systematically test socioecological predictors. As a 156 
result, we still lack comparative evidence that can estimate how common different 157 
punishment forms are across societies and test whether distinct socioecological 158 
conditions predict distinct punishment types. 159 

To address this gap, we constructed a novel database of punishment by coding primary 160 
ethnographic descriptions from a stratified random sample of culturally diverse, largely 161 
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nonindustrial societies. Our database distinguishes punishment by its relational context 162 
(i.e., kin, partners, or community members), thereby addressing key limitations of prior 163 
work. Rather than relying on abstract economic games or self-reported vignette responses, 164 
our data incorporate two distinct forms of ethnographic evidence: accounts of actual 165 
sanctioning events embedded in real social relationships and institutional contexts, and 166 
cultural models articulating normative expectations about how punishment should 167 
operate within a given society. With 5478 ethnographic paragraphs coded 11893 times by 8 168 
independent coders across 60 societies, our database enables large-scale, paragraph-169 
level assessment of punishment diversity. These data allow us to model punishment in its 170 
relational and institutional contexts and link its diverse forms to theoretically grounded 171 
socioecological dimensions via confirmatory analyses and multilevel modeling. 172 

We first report descriptive statistics on the frequency of second- and third-party 173 
punishment in our ethnographic sample, including how often each relational form of third-174 
party punishment appears across societies. We then test preregistered hypotheses linking 175 
socioecological variation to the presence and form of punishment, examining how kinship 176 
intensity and societal differentiation predict distinct punishment types. Through this 177 
framework, we empirically evaluate competing theoretical accounts (i.e., kin selection, 178 
reciprocal altruism, and strong reciprocity) of how human groups regulate cooperation 179 
under different ecological and institutional conditions. We additionally conduct 180 
exploratory analyses examining the cultural domains associated with each punishment 181 
type using subject codes provided by the ethnographic source database. 182 

To test how socioecological conditions shape punishment, we focus on four dimensions: 183 
technological and social differentiation (TSD), resource-use intensification (RI), kinship 184 
intensity (KII), and community size (CS). Rather than treating societal “complexity” as a 185 
unitary construct, we deconstruct it into distinct components that evolutionary theories 186 
link to the presence and form of punishment in different ways. TSD and RI are derived from 187 
latent factor models applied to ethnographic data by Ringen et al.61 and capture the 188 
specialization of labor and political integration (TSD) and investment in intensified 189 
production systems (RI)(Fig. 7). KII measures the strength of kin-based organization in 190 
structuring social and economic life62 and CS indexes typical settlement and political unit 191 
scale21,55. We derive specific predictions linking each dimension to distinct punishment 192 
types in turn. 193 

We expect second-party punishment to be more prevalent in societies with intensive 194 
kinship structures, where social life is organized around known, interdependent kin, 195 
making direct retaliation both feasible and socially expected, and where formal third-party 196 
institutions are less developed50. In kin-intensive societies, the costs of failing to defend 197 
oneself against transgressions are amplified both materially–because one’s well-being is 198 
tightly linked to one’s standing within kin networks–and reputationally, because tolerating 199 
offenses may signal weakness to kin and non-kin alike in the absence of reliable third-party 200 
enforcement. Conversely, we expect second-party punishment to decline with increasing 201 
societal scale and intensification, including larger community size, resource-use 202 
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intensification, and technological and social differentiation, as collective action problems 203 
create demand for third-party enforcement21,26. 204 

For kin-based third-party punishment, we predict positive associations with kinship 205 
intensity through two complementary pathways. First, a direct benefits pathway: in 206 
societies with intensive kinship structures, individuals interact more heavily with extended 207 
kin and derive greater material and social benefits from these relationships, raising the 208 
direct stakes of protecting family members from harm. Second, a norm-obligation 209 
pathway: kinship-intensive societies tend to institutionalize stronger expectations to 210 
defend relatives, with greater reputational costs for failing to do so–creating social 211 
pressure to punish on behalf of kin independent of any direct material gain. 212 

Partner-based third-party punishment should be more common in societies characterized 213 
by greater technological and social differentiation and larger community size, where 214 
individuals increasingly rely on non-kin allies, exchange partners, and interdependent 215 
specialists. In these settings, the value of specific partnerships rises because partners 216 
provide access to resources, skills, or protection that cannot easily be obtained 217 
elsewhere. Punishing transgressions against such partners is therefore adaptive. It signals 218 
loyalty, deters future exploitation of valued allies, and helps sustain the cooperative 219 
relationships on which individuals depend. This logic follows from reciprocal altruism and 220 
fitness interdependence accounts, which predict that individuals will invest in protecting 221 
relationships when those relationships are durable, valuable, and difficult to replace36,52,53. 222 

Finally, we predict that generalized third-party punishment will be positively associated 223 
with all three measures of societal scale and complexity: community size, resource-use 224 
intensification, and technological and social differentiation. These conditions favor 225 
impartial enforcement systems over kin-based or relational sanctioning, as cooperation in 226 
large, impersonal groups cannot be sustained through kinship or direct reciprocity 227 
alone15,26. 228 

Results 229 

We compiled a large, systematic sample of ethnographic excerpts relevant to punishment 230 
from the electronic Human Relations Area Files World Cultures database. This sample 231 
comprises 15380 passages from 843 primary documents spanning 60 culturally diverse 232 
societies63. We then developed and refined a coding scheme to identify whether passages 233 
contained evidence of a social offense and, when an offense was present, whether they 234 
provided evidence for distinct punishment types. A random subset of these passages was 235 
independently coded by at least two coders (n = 3961). We coded evidence for second-236 
party punishment and third-party punishment and, when third-party punishment was 237 
present, further classified it as occurring on behalf of kin, social partners, or as generalized 238 
third-party punishment enacted by other community members or institutional systems. 239 
We also coded unspecified punishment (i.e., clear evidence of punishment for which 240 
second- versus third-party enforcement could not be determined) (Table 3). The 8 coders 241 
each evaluated a variable number of unique paragraphs (mean = 1115.9, SD = 1130, range 242 
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= 25–3477). All inferential models include varying intercepts for coder, paragraph, 243 
document, and society, thereby incorporating coder-level disagreement and heterogeneity 244 
directly into parameter uncertainty rather than treating codings as independent 245 
observations. The full coding protocol and coder training procedures are provided in the 246 
Methods and Supplementary Materials. 247 

Descriptive results 248 
Assessing the evidence for second and third-party punishment 249 

At the paragraph level, coders identified evidence for 2PP in 2.9% (80% HDI 2.1%–4.5%; 250 
90% HDI 1.9%–5.5%) of coded passages and evidence for 3PP in 36.9% (80% HDI 30.1%–251 
44.7%; 90% HDI 28.1%–47.3%), with 6.0% (80% HDI 4.1%–9.5%; 90% HDI 3.7%–11.4%) 252 
classified as unspecified punishment (Fig. 1A). When 3PP was present, it was most often 253 
coded as 3PP-general (25.1% (80% HDI 19.1%–32.8%; 90% HDI 17.6%–35.7%)), followed 254 
by 3PP-partner (6.2% (80% HDI 1.3%–25.1%; 90% HDI 0.9%–33.6%)) and 3PP-kin (0.8% 255 
(80% HDI 0.5%–2.4%; 90% HDI 0.4%–5.1%)) (Fig. 1B). 256 

 257 

Figure 1: Coding-level and culture-level posterior distributions for punishment types and 258 
third-party punishment subtypes. Points show posterior means with 80% and 90% credible 259 
intervals. 260 

To characterize cross-societal prevalence, we constructed society-level presence 261 
indicators. For each punishment type, a society was coded as exhibiting that type if at least 262 
two paragraphs from that society contained confirmed supporting evidence (i.e., each met 263 
the multi-coder confirmation criterion of two independent coders recording ‘evidence for’). 264 
Under this definition, 2PP was present in 67.2% (80% HDI 59.5%–74.4%; 90% HDI 57.3%–265 
76.2%) of societies and 3PP was present in 94.1% (80% HDI 89.9%–96.8%; 90% HDI 266 
88.5%–97.4%), with unspecified punishment present in 67.3% (80% HDI 60.0%–74.4%; 267 
90% HDI 57.4%–76.5%) (Fig. 1A). Among societies exhibiting 3PP, 3PP-general was most 268 
common (92.9% (80% HDI 88.5%–96.0%; 90% HDI 87.1%–96.7%)), followed by 3PP-kin 269 
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(39.0% (80% HDI 31.5%–47.2%; 90% HDI 29.2%–49.5%)) and 3PP-partner (8.6% (80% HDI 270 
5.1%–13.4%; 90% HDI 4.3%–15.0%)) forms (Fig. 1B). Partner-directed 3PP was the rarest 271 
subtype, with fewer than 10% of societies showing two or more confirmed paragraphs of 272 
partner-based enforcement. We discuss possible interpretations of this rarity, including 273 
measurement-validity concerns, in the Discussion. 274 

Testing hypotheses on evidence for second and third-party punishment and 275 
cultural variation 276 

We next evaluated preregistered hypotheses linking socioecological variation to 277 
punishment types using Bayesian multilevel logistic regression models. These models 278 
predict coder–paragraph-level evidence for punishment from society-level predictors (RI, 279 
TSD, CS, and KII), all z-scored within each outcome before estimation. Across outcomes, 280 
we report posterior medians (log-odds), 80% and 90% credible intervals (HDIs), and the 281 
posterior probability of direction (pd), defined as the proportion of posterior draws sharing 282 
the sign of the median. For each punishment type, we first highlight associations that were 283 
consistent across univariate (single predictor only) and multivariate (all four predictors 284 
included) models, and then describe how estimates changed when predictors were 285 
modeled jointly. The status of each preregistered prediction is summarized in Table 1. 286 
Detailed coefficients for all preregistered and exploratory predictor/outcome 287 
combinations are provided in Table 2 following the per-outcome subsections below. 288 

Table 1: Preregistered hypothesis scorecard. Predicted: direction predicted in preregistration (https://osf.io/79g4e). Observed: direction of 
multivariate posterior median. Support: classification based on multivariate model. ‘Supported’ = 90% HDI excludes 0 in predicted 
direction; ‘Moderately supported’ = 80% HDI excludes 0 in predicted direction; ‘Suggestive (NS)’ = posterior median in predicted direction 
with pd > 0.80 but 80% HDI includes 0; ‘Not supported’ = posterior median against predicted direction or pd  

Outcome  Predictor  Predicted  Observed  β [90% HDI]  Support  

2PP  RI  ↓  ↑  0.04 [-0.23, 0.33]  Not supported  

TSD  ↓  ↓  -0.32 [-0.57, -0.07]  Supported  

CS  ↓  ↓  -0.02 [-0.20, 0.16]  Not supported  

KII  ↑  ↓  -0.02 [-0.18, 0.15]  Not supported  

3PP (aggregate)  RI  ↑  ↓  -0.03 [-0.27, 0.20]  Not supported  

TSD  ↑  ↑  0.13 [-0.06, 0.35]  Suggestive (NS)  

CS  ↑  ↑  0.01 [-0.14, 0.15]  Not supported  

KII  ↓  ↑  0.04 [-0.10, 0.17]  Not supported  

3PP-General  RI  ↑  ↑  0.11 [-0.16, 0.36]  Not supported  

TSD  ↑  ↑  0.18 [-0.03, 0.42]  Moderately supported  

https://osf.io/79g4e


 9 

Table 1: Preregistered hypothesis scorecard. Predicted: direction predicted in preregistration (https://osf.io/79g4e). Observed: direction of 
multivariate posterior median. Support: classification based on multivariate model. ‘Supported’ = 90% HDI excludes 0 in predicted 
direction; ‘Moderately supported’ = 80% HDI excludes 0 in predicted direction; ‘Suggestive (NS)’ = posterior median in predicted direction 
with pd > 0.80 but 80% HDI includes 0; ‘Not supported’ = posterior median against predicted direction or pd  

Outcome  Predictor  Predicted  Observed  β [90% HDI]  Support  

CS  ↑  ↓  -0.02 [-0.17, 0.15]  Not supported  

3PP-Partner  RI  ↑  ↓  -0.67 [-1.14, -0.19]  Not supported  

TSD  ↑  ↑  0.22 [-0.21, 0.65]  Suggestive (NS)  

CS  ↑  ↑  0.18 [-0.13, 0.50]  Suggestive (NS)  

3PP-Kin  KII  ↑  ↑  0.26 [-0.03, 0.55]  Moderately supported  

 289 
Second-party punishment 290 

Figure 2A shows associations between sociocultural predictors and 2PP. The most robust 291 
pattern was a negative association between technological and social differentiation (TSD) 292 
and 2PP, observed in both the univariate model (median β = -0.29 (80% HDI -0.40–-0.19; 293 
90% HDI -0.42–-0.17; pd = 1.00)) and the multivariate model (median β = -0.32 (80% HDI -294 
0.52–-0.12; 90% HDI -0.57–-0.07; pd = 0.98)). The agreement between specifications 295 
indicates that TSD’s negative association with 2PP holds both as a total association and as 296 
a direct association after partialing out the other predictors. 297 

Resource-use intensification (RI) and community size (CS) were also negatively associated 298 
with 2PP in univariate models (median β = -0.25 (80% HDI -0.36–-0.15; 90% HDI -0.39–-299 
0.12; pd = 1.00); median β = -0.18 (80% HDI -0.29–-0.07; 90% HDI -0.32–-0.04; pd = 0.98)), 300 
but these direct associations attenuated substantially in the multivariate specification 301 
(median β = 0.04 (80% HDI -0.17–0.26; 90% HDI -0.23–0.33; pd = 0.59); median β = -0.02 302 
(80% HDI -0.16–0.12; 90% HDI -0.20–0.16; pd = 0.56)). Following the framework outlined in 303 
the Methods, this is consistent with RI and CS exerting their associations with 2PP largely 304 
through TSD-mediated pathways rather than through direct effects. 305 

Contrary to our preregistered prediction that kinship intensity (KII) would positively predict 306 
2PP, we found no evidence for this association in either the univariate (median β = -0.07 307 
(80% HDI -0.20–0.06; 90% HDI -0.24–0.09; pd = 0.77)) or multivariate model (median β = -308 
0.02 (80% HDI -0.14–0.11; 90% HDI -0.18–0.15; pd = 0.57)). 309 

Together, these findings partially support the hypothesis that sociocultural complexity is 310 
associated with reduced second-party punishment, with TSD showing the clearest direct 311 
association and RI and CS contributing primarily through TSD-mediated pathways. 312 

https://osf.io/79g4e
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Third-party punishment 313 

For third-party punishment as an aggregated category, associations with all four predictors 314 
were weak in both univariate and multivariate specifications (Fig. 2B; full coefficients in 315 
Table 2). RI and TSD showed modest positive univariate associations (median β = 0.10 316 
(80% HDI 0.02–0.19; 90% HDI -0.00–0.21; pd = 0.95); median β = 0.12 (80% HDI 0.04–0.20; 317 
90% HDI 0.02–0.22; pd = 0.97)) that attenuated under multivariate specification, while CS 318 
and KII showed weak associations across both specifications. This aggregated analysis 319 
treats all forms of third-party punishment as equivalent and obscures substantively 320 
important heterogeneity across relational subtypes. As we show in the analyses that 321 
follow, the apparent weakness of socioecological associations at the aggregate level 322 
masks robust and theoretically distinct associations with kin-directed, partner-directed, 323 
and generalized 3PP. We therefore interpret the aggregated 3PP analysis as a check that no 324 
single dimension of socioecology drives third-party punishment broadly, and turn to the 325 
subtype analyses for the substantive findings. 326 

 327 

Figure 2: Predictors of second- and third-party punishment. Points show posterior means 328 
with 80% and 90% credible intervals. Orange distributions = univariate model (single 329 
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predictor); teal distributions = multivariate model (all four predictors included 330 
simultaneously). 331 

Generalized third-party punishment 332 

Figure 3A shows associations between socioecological factors and generalized third-party 333 
punishment. In the univariate models we observe evidence in support of our preregistered 334 
hypotheses, according to which sociocultural indicators of “complexity” would be 335 
associated with a stronger presence of generalized third-party punishment. Resource-use 336 
intensification (median β = 0.27 (80% HDI 0.18–0.36; 90% HDI 0.15–0.39; pd = 1.00)), 337 
technological and social differentiation (median β = 0.27 (80% HDI 0.17–0.35; 90% HDI 338 
0.15–0.38; pd = 1.00)), and community size (median β = 0.17 (80% HDI 0.07–0.27; 90% HDI 339 
0.04–0.30; pd = 0.98)) were all positively associated with generalized third-party 340 
punishment. 341 

In the multivariate model, which estimates each predictor’s direct association after 342 
partialing out the others, technological and social differentiation retained a positive 343 
association (median β = 0.18 (80% HDI 0.01–0.37; 90% HDI -0.03–0.42; pd = 0.92)), while 344 
resource-use intensification (median β = 0.11 (80% HDI -0.10–0.30; 90% HDI -0.16–0.36; 345 
pd = 0.75)) and community size (median β = -0.02 (80% HDI -0.14–0.12; 90% HDI -0.17–346 
0.15; pd = 0.56)) attenuated substantially. Given Ringen et al.’s evidence that resource-use 347 
intensification is causally upstream of technological and social differentiation, the 348 
divergence between RI’s univariate and multivariate coefficients is consistent with RI’s 349 
effect on generalized third-party punishment operating largely through its effect on TSD, 350 
rather than through a direct pathway. In other words, intensified production systems 351 
appear to facilitate generalized 3PP primarily by promoting the specialized roles, formal 352 
procedures, and political integration that constitute TSD, which in turn support 353 
institutionalized norm enforcement. 354 

We did not make a preregistered prediction regarding the association between kinship 355 
intensity and generalized third-party punishment, and results indicate that this relationship 356 
is weak or non-existent in both models (median β = 0.02 (80% HDI -0.10–0.14; 90% HDI -357 
0.14–0.18; pd = 0.58); median β = -0.02 (80% HDI -0.13–0.10; 90% HDI -0.16–0.13; pd = 358 
0.57)). Together, these findings support the hypothesis that generalized third-party 359 
punishment is facilitated by sociocultural complexity, with technological and social 360 
differentiation showing the most robust direct association and resource-use 361 
intensification contributing primarily through TSD-mediated pathways. 362 

Third-party punishment on behalf of social partners 363 

Figure 3B shows associations between socioecological factors and partner-directed third-364 
party punishment. Contrary to our preregistered prediction that sociocultural indicators of 365 
“complexity” would be positively associated with partner-directed third-party punishment, 366 
resource-use intensification was robustly negatively associated with 3PP-partner in the 367 
univariate model (median β = -0.36 (80% HDI -0.53–-0.18; 90% HDI -0.59–-0.13; pd = 1.00)), 368 
and this negative association strengthened in the multivariate specification (median β = -369 
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0.67 (80% HDI -1.04–-0.31; 90% HDI -1.14–-0.19; pd = 0.99)). Under the framework 370 
outlined in the Methods, the univariate estimate captures RI’s total association with 3PP-371 
partner, while the multivariate estimate captures RI’s direct association after partialing out 372 
the TSD-mediated pathway. The strengthening of RI’s negative coefficient when TSD is 373 
included is consistent with RI exerting a direct negative effect on partner-based 374 
enforcement that is partially offset, in the univariate specification, by a small positive 375 
contribution running through TSD. Substantively, this suggests that resource-use 376 
intensification reduces reliance on ally-based enforcement, even as the technological and 377 
social differentiation it tends to coevolve with may modestly support such enforcement. 378 

Technological and social differentiation showed a negative univariate association with 379 
3PP-partner (median β = -0.23 (80% HDI -0.41–-0.05; 90% HDI -0.46–0.00; pd = 0.95)) that 380 
weakened and reversed sign in the multivariate specification (median β = 0.22 (80% HDI -381 
0.10–0.55; 90% HDI -0.21–0.65; pd = 0.81)). Community size showed a similar pattern 382 
(median β = -0.10 (80% HDI -0.30–0.09; 90% HDI -0.35–0.14; pd = 0.76); median β = 0.18 383 
(80% HDI -0.06–0.42; 90% HDI -0.13–0.50; pd = 0.84)). These reversals indicate that TSD’s 384 
and CS’s apparent negative associations in univariate specifications are driven by their 385 
correlation with RI; once RI’s direct negative effect is partialed out, TSD and CS show weak 386 
positive direct associations with partner-directed enforcement, though both posterior 387 
intervals span zero. 388 

Kinship intensity showed a weak and inconsistent positive association with partner-389 
directed punishment across specifications (median β = 0.13 (80% HDI -0.09–0.33; 90% 390 
HDI -0.15–0.40; pd = 0.78); median β = 0.10 (80% HDI -0.12–0.31; 90% HDI -0.17–0.37; pd = 391 
0.72)). Notably, this contrasts with the stronger and more consistent positive association 392 
between kinship intensity and kin-directed third-party punishment (see Fig. 3C), suggesting 393 
that kin-based enforcement is more tightly anchored in intensive kinship systems than 394 
punishment enacted on behalf of social partners. 395 

Together, these findings indicate that our preregistered prediction for 3PP-partner was not 396 
supported. Rather than increasing with sociocultural complexity, partner-directed 397 
punishment shows a robust negative association with resource-use intensification 398 
specifically. We discuss possible interpretations of this unexpected pattern in the 399 
Discussion. 400 

Third-party punishment on behalf of kin 401 

Figure 3C shows associations between socioecological factors and kin-directed third-402 
party punishment. Our only preregistered hypothesis for this outcome concerned a 403 
positive association between kinship intensity and kin-directed third-party punishment. 404 
Consistent with this prediction, kinship intensity showed a positive association in the 405 
univariate model (median β = 0.19 (80% HDI -0.04–0.42; 90% HDI -0.10–0.50; pd = 0.86)) 406 
that strengthened in the multivariate specification (median β = 0.26 (80% HDI 0.04–0.49; 407 
90% HDI -0.03–0.55; pd = 0.93)), with the 90% credible interval narrowly crossing zero. 408 
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Associations with resource-use intensification and technological and social differentiation 409 
were not preregistered and should therefore be considered exploratory. In univariate 410 
models, both RI and TSD showed robust negative associations with 3PP-kin (median β = -411 
0.37 (80% HDI -0.56–-0.17; 90% HDI -0.61–-0.12; pd = 0.99); median β = -0.40 (80% HDI -412 
0.58–-0.21; 90% HDI -0.63–-0.16; pd = 1.00)). In the multivariate specification, RI’s 413 
coefficient attenuated substantially (median β = -0.07 (80% HDI -0.46–0.32; 90% HDI -414 
0.58–0.43; pd = 0.59)), while TSD retained a negative association of similar magnitude 415 
though with greater uncertainty (median β = -0.40 (80% HDI -0.75–-0.04; 90% HDI -0.85–416 
0.06; pd = 0.92)). Following the framework outlined in the Methods, this divergence is 417 
consistent with RI’s negative association with kin-directed punishment operating largely 418 
through its effect on TSD: once TSD’s direct negative association is partialed out, little 419 
independent contribution from RI remains. The substantive implication is that resource-420 
use intensification appears to reduce kin-directed enforcement primarily by promoting the 421 
technological and social differentiation that displaces lineage-based authority, rather than 422 
through a direct pathway. Community size showed little consistent association in either 423 
specification (median β = -0.19 (80% HDI -0.40–0.00; 90% HDI -0.45–0.06; pd = 0.90); 424 
median β = 0.03 (80% HDI -0.22–0.29; 90% HDI -0.30–0.37; pd = 0.56)). 425 

Together, these findings support the preregistered hypothesis that kin-directed 426 
punishment is stronger in intensive kinship systems. The exploratory results further 427 
suggest that kin-directed punishment declines as societies develop greater technological 428 
and social differentiation, with this association operating both directly (TSD’s robust direct 429 
effect) and indirectly through the RI → TSD pathway. Community size shows no consistent 430 
association. 431 
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 432 

Figure 3: Predictors of third-party punishment subtypes. 433 
Table 1: Preregistered hypothesis scorecard. Predicted: direction predicted in preregistration (https://osf.io/79g4e). Observed: direction of 
multivariate posterior median. Support: classification based on multivariate model. ‘Supported’ = 90% HDI excludes 0 in predicted 
direction; ‘Moderately supported’ = 80% HDI excludes 0 in predicted direction; ‘Suggestive (NS)’ = posterior median in predicted direction 
with pd > 0.80 but 80% HDI includes 0; ‘Not supported’ = posterior median against predicted direction or pd  

Outcome  Predictor  Predicted  Observed  β [90% HDI]  Support  

2PP  RI  ↓  ↑  0.04 [-0.23, 0.33]  Not supported  

TSD  ↓  ↓  -0.32 [-0.57, -0.07]  Supported  

CS  ↓  ↓  -0.02 [-0.20, 0.16]  Not supported  

https://osf.io/79g4e
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Table 1: Preregistered hypothesis scorecard. Predicted: direction predicted in preregistration (https://osf.io/79g4e). Observed: direction of 
multivariate posterior median. Support: classification based on multivariate model. ‘Supported’ = 90% HDI excludes 0 in predicted 
direction; ‘Moderately supported’ = 80% HDI excludes 0 in predicted direction; ‘Suggestive (NS)’ = posterior median in predicted direction 
with pd > 0.80 but 80% HDI includes 0; ‘Not supported’ = posterior median against predicted direction or pd  

Outcome  Predictor  Predicted  Observed  β [90% HDI]  Support  

KII  ↑  ↓  -0.02 [-0.18, 0.15]  Not supported  

3PP (aggregate)  RI  ↑  ↓  -0.03 [-0.27, 0.20]  Not supported  

TSD  ↑  ↑  0.13 [-0.06, 0.35]  Suggestive (NS)  

CS  ↑  ↑  0.01 [-0.14, 0.15]  Not supported  

KII  ↓  ↑  0.04 [-0.10, 0.17]  Not supported  

3PP-General  RI  ↑  ↑  0.11 [-0.16, 0.36]  Not supported  

TSD  ↑  ↑  0.18 [-0.03, 0.42]  Moderately supported  

CS  ↑  ↓  -0.02 [-0.17, 0.15]  Not supported  

3PP-Partner  RI  ↑  ↓  -0.67 [-1.14, -0.19]  Not supported  

TSD  ↑  ↑  0.22 [-0.21, 0.65]  Suggestive (NS)  

CS  ↑  ↑  0.18 [-0.13, 0.50]  Suggestive (NS)  

3PP-Kin  KII  ↑  ↑  0.26 [-0.03, 0.55]  Moderately supported  

 434 

Exploring socio-behavioral contexts of punishment 435 

To investigate the cultural and behavioral domains associated with different punishment 436 
types, we conducted exploratory analyses using Outline of Cultural Materials (OCM) 437 
subject codes64 as predictors in Bayesian multilevel models with regularized horseshoe 438 
priors, which allow systematic identification of associated codes while shrinking irrelevant 439 
predictors toward zero. See Figures 4 and 5 and Supplementary Table 4 for all model 440 
coefficients. 441 

For 2PP, the OCM codes with the strongest positive associations included Family 442 
Relationships, Sex and Marital Offenses, Ingroup Antagonisms, and Extramarital Sex 443 
Relations. Negative associations were observed for Community Councils, Kinship 444 
Regulation of Sex, Purification and Atonement, and External Relations. 445 

For 3PP, the OCM codes with the strongest positive associations included Special Unions 446 
and Marriages, Celibacy, and Taxation and Public Income (which fall outside the original 447 

https://osf.io/79g4e
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search-seed code set), as well as Social Offenses, Sanctions, Offenses Against the State, 448 
Police, and Execution of Justice (which were among the search-seed codes). 449 

 450 

Figure 4: OCM code effects on second- and third-party punishment. Points show posterior 451 
medians with 80% and 90% credible intervals. Only codes with 90% credible intervals 452 
excluding zero are shown. 453 

Among the three subtypes of third-party punishment, interesting patterns emerged. 3PP-454 
Kin was most strongly associated with Kin Relationships, Offenses Against Life, Informal 455 
Ingroup Justice, Sorcery, Lineages, and Clans. Negative associations were observed for 456 
Wrongs, Property Offenses, and Judicial Authority. 457 

3PP-Partner showed positive associations with Friendships, Clans, and Offenses Against 458 
Life. 459 

3PP-General was most strongly associated with Social Offenses, Police, Religious 460 
Denominations, Execution of Justice, and Offenses Against the State. Other positive 461 
predictors indicate associations with legal norms and hierarchical and institutionalized 462 
leadership structures. Negative associations were observed for Kin Relations, Mourning, 463 
and Family Relations. 464 
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 465 

Figure 5: OCM code effects on third-party punishment subtypes. Points show posterior 466 
medians with 80% and 90% credible intervals. Only codes with 90% credible intervals 467 
excluding zero are shown. 468 

Discussion 469 

Using ethnography-derived data from 60 culturally diverse societies, we find that third-470 
party punishment is both more widespread and more varied than existing accounts 471 
suggest. Challenging claims that norm-enforcing, generalized third-party punishment is 472 
rare or weakly developed in smaller-scale societies, our results indicate that such 473 
punishment occurs across a wide range of human societies, including among hunter-474 
gatherers and in the absence of formal institutions. At the same time, its social form 475 
systematically varies: generalized third-party punishment is associated with greater 476 
technological and social differentiation and, to a lesser extent, resource-use 477 
intensification, whereas kin-directed punishment is linked to kinship intensity and lineage-478 
based organization. Second-party punishment, by contrast, tends to decline with 479 
increasing differentiation. These findings challenge conceptions of punishment as a 480 
unitary phenomenon and suggest that understanding its role in human cooperation 481 
requires distinguishing among relational forms and situating them within their broader 482 
socioecological contexts. Below, we elaborate on each of these findings in turn. 483 

Third-party punishment without institutional enforcement 484 

Ethnographic research has often emphasized that generalized third-party punishment, 485 
particularly in the form of corporal punishment, execution, or material sanctions, is 486 
uncommon in smaller-scale societies13,16,27,28,60,65. This view has shifted explanatory weight 487 
toward dyadic enforcement, including retaliation, demand-sharing, and bargaining driven 488 
by prosocial preferences or self-interested concerns for equality11,13,66. 489 
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Our findings complicate this framework. Generalized third-party punishment appears 490 
repeatedly in ethnographic descriptions across our sample, including among hunter-491 
gatherers and outside formal institutional settings. Preliminary coding from an ongoing 492 
follow-up study using the paragraph-level dataset indicates that, among 1,176 texts coded 493 
as containing evidence for generalized third-party punishment, roughly 38% reflect 494 
institutionalized enforcement, 27% non-institutionalized enforcement, and the remainder 495 
are ambiguous or reflect both. Non-institutionalized third-party punishment thus appears 496 
in the ethnographic record at a frequency comparable to institutionalized third-party 497 
punishment. 498 

These descriptive patterns align with ethnographic accounts in which third parties 499 
intervene in norm enforcement in the absence of formal courts or codified legal systems. 500 
In De Coccola’s account of the Copper Inuit in the North American arctic, homicide 501 
triggers a socially organized enforcement process in which “an avenger has been chosen” 502 
and the offender becomes socially marked for execution67. Among the Tlingit in southern 503 
Alaska, incest violations are sanctioned through clan authority, with offenders killed by 504 
their respective clansmen68. Turnbull’s description of Mbuti social life in the Congo Basin 505 
of Central Africa emphasizes camp-level punishment carried out through ridicule, 506 
ostracism, and occasionally physical sanction driven by “the weight of public opinion”69. 507 
Similarly, Gusinde describes execution of dangerous offenders as communal amends 508 
rather than private revenge among the Ona of Tierra del Fuego in South America70. These 509 
cases illustrate that third-party punishment occurs without formal institutions, emerging 510 
instead through collective authorization and shared moral evaluation. 511 

Across the full range of societies in our sample, however, we do find evidence that third-512 
party punishment is positively associated with formal authority and institutionalized 513 
sanctioning. Our exploratory OCM-domain analysis (Fig. 4B) reveals positive associations 514 
with domains such as Social Offenses, Sanctions, Offenses Against the State, Legal 515 
Norms, Execution of Justice, and Police. This pattern aligns with findings from a similar 516 
ethnographic study which systematically analyzed texts on leadership across 59 societies 517 
and found that punishment was described as a function of leaders in approximately half of 518 
the sample. Notably, this association was not explained by socioecological factors such 519 
as subsistence type or group context24. Evidence for leader-enacted punishment was also 520 
the strongest predictor of coercive leadership across a suite of 109 leadership 521 
dimensions24. 522 

These results indicate that third-party punishment is neither confined to formal judicial 523 
institutions nor absent from smaller-scale societies. Rather, it spans a continuum. In some 524 
contexts it emerges through decentralized, kin- or community-based enforcement. In 525 
others it is embedded within more formalized systems of legal authority and either 526 
coercive or collective governance. Operationalizations that equate third-party punishment 527 
solely with institutional courts risk overlooking socially coordinated yet 528 
noninstitutionalized enforcement71,72. 529 
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Kinship intensity and kin-directed third-party punishment 530 

This shift in focus highlights a second question: how socioecological structure shapes the 531 
relational targets of third-party punishment. Our analyses reveal a modest positive 532 
association between kinship intensity and third-party punishment enacted on behalf of kin 533 
(Fig. 3C). Ethnographic evidence suggests that in these contexts, punishment is frequently 534 
carried out through corporate kin groups, lineage representatives, or delegated relatives. 535 

Among the Tlingit, homicide disputes are framed as conflicts between clans, and 536 
punishment may involve executing a member of the offender’s clan to prevent escalation73. 537 
Among Tiv horticulturalists in Nigeria homicide cases similarly involve collective 538 
deliberation, with punishment delegated to senior kin representatives74. Among the 539 
Saramaka Maroons of Suriname, a husband whose wife has committed adultery may seek 540 
redress through his wife’s lineage, which may “either authorize the husband and his 541 
kinsmen to give the man a beating or help to extract a payment from him”75. Kin groups vary 542 
in their enforcement policy. Some favor beatings, others payments, and some prefer no 543 
action, illustrating how kin-based third-party punishment is not automatic but mediated 544 
through lineage-level deliberation and collective authorization75. Among Wolof 545 
communities in Senegambia, relatives of individuals believed to have been harmed 546 
through witchcraft may coerce the suspected offender to repair the harm, sometimes 547 
forcing him to “restore the part of the body he had taken, and perhaps give medicines to 548 
aid in the recovery”76. Among Bedouin pastoralists in North Africa, accounts emphasize 549 
lineage-based retaliation carried out by delegated kin actors77,78. In northern Syria and 550 
Turkey Kurdish honor-based sanctions further illustrate punishment enacted by relatives 551 
acting as guardians of collective reputation79. 552 

Our exploratory OCM-domain analysis supports this interpretation. Kin-directed third-553 
party punishment shows positive associations with domains related to Offenses Against 554 
Life, Kin Relationships, Clans, and Lineages, while showing comparatively weaker or 555 
negative associations with domains emphasizing Judicial Authority or generalized 556 
“wrongs” (Fig. 5A). These patterns reinforce the view that kin-directed 3PP represents a 557 
form of lineage-based enforcement–socially regulated but operating outside institutionally 558 
centralized judgement. 559 

These cases clarify what kinship intensity captures in our models. In kin-intensive 560 
societies, punishment frequently operates through corporate kin responsibility and 561 
delegated enforcement rather than dyadic retaliation or impersonal institutions. This 562 
modest but consistent pattern suggests that intensive kinship structures facilitate third-563 
party punishment by establishing corporate kin groups with recognized authority to 564 
adjudicate offenses, enforce collective liability, and intervene on behalf of members–a 565 
structurally distinct mode of third-party enforcement that operates through kinship 566 
institutions rather than either dyadic retaliation or impersonal authority. Notably, 567 
technological and social differentiation showed a consistent negative association with kin-568 
directed punishment in both univariate and multivariate models, with the 90% credible 569 
interval narrowly crossing zero. This pattern suggests that as societies develop more 570 
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specialized institutional structures, enforcement shifts away from lineage-based 571 
mechanisms. This pattern mirrors the positive association between differentiation and 572 
generalized third-party punishment discussed below. 573 

Societal differentiation and generalized third-party punishment 574 

In contrast, generalized third-party punishment is associated with technological and social 575 
differentiation (Fig. 3A). Although resource-use intensification was also associated with 576 
generalized 3PP in univariate analyses, this association attenuated substantially when TSD 577 
was included, consistent with RI’s effect on generalized 3PP operating largely through TSD-578 
mediated pathways rather than through a direct effect on enforcement. This interpretation 579 
aligns with Ringen et al.’s61 finding that resource-use intensification causally drives 580 
technological and social differentiation over evolutionary time, but not vice versa: 581 
intensified production systems appear to facilitate generalized 3PP primarily by promoting 582 
the specialized roles, formal procedures, and political integration that constitute TSD, 583 
which in turn support institutionalized norm enforcement. 584 

Ethnographic accounts from high-TSD societies describe punishment being carried out 585 
through specialized roles, formal procedures, and routinized sanctions. Leach’s account 586 
of the Kachin agriculturalists of highland Myanmar describes courts that impose fines or 587 
expulsion following formal adjudication80. Hulbert’s description of early twentieth-century 588 
Korean agricultural communities documents penal codes specifying how beatings are 589 
administered and regulated by law81. DeGlopper’s ethnography of Taiwanese maritime 590 
trading communities describes judicial procedures involving detention, graded sentencing, 591 
confiscation, and corporal punishment82. Other examples include bureaucratic 592 
disciplinary systems among state-linked agricultural populations in central Thailand83, 593 
judicial punishment administered by chiefs and elders in Akan communities of West 594 
Africa84, and religious authorities empowered to enforce sanctions in Afro-Brazilian urban 595 
communities85. In these contexts, punishment is a socially differentiated function enacted 596 
through recognized offices or institutions rather than kin-based or interpersonal 597 
mechanisms. 598 

These cases help explain why generalized third-party punishment covaries with societal 599 
differentiation in our models. Rather than indicating more punishment overall, the 600 
association reflects the emergence of procedurally formalized and role-specialized 601 
enforcement systems86. 602 

Resource-use intensification and partner-directed third-party punishment 603 

Our results for partner-directed third-party punishment did not match our preregistered 604 
prediction. We expected partner-based 3PP to increase with sociocultural complexity; 605 
particularly with technological and social differentiation and community size, where 606 
individuals depend on durable, valuable, and difficult-to-replace partnerships. Instead, we 607 
found a robust negative association between resource-use intensification and partner-608 
directed 3PP, an association that strengthened in the multivariate specification (Fig. 3B). 609 
Following the framework outlined in the Methods, the strengthening of RI’s negative 610 
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coefficient when TSD is included suggests that RI exerts a direct negative effect on partner-611 
based enforcement, partially offset in the univariate specification by a small positive 612 
contribution running through TSD. 613 

Several substantive interpretations of this unexpected pattern are possible. One possibility 614 
is that resource-use intensification, by tying individuals to fixed productive resources 615 
(intensive agricultural plots, stored food surpluses, defensible territories), reduces the 616 
relational mobility that makes durable partnerships strategically valuable. In foraging and 617 
horticultural societies, alliances with non-kin partners may carry high stakes because 618 
individuals can leave one social context and seek protection in another; in intensified 619 
production systems, exit options are constrained by attachment to land and stored 620 
resources, and partner-based enforcement may give way to more institutionalized or kin-621 
based mechanisms. 622 

A second possibility concerns operationalization. Our partner-based 3PP category requires 623 
that the punisher and victim share a recognized non-kin alliance going beyond co-624 
residence. This category may be harder to identify ethnographically in densely 625 
interconnected societies where most relationships are simultaneously kin, neighbors, and 626 
ritual partners, leading partner-directed enforcement to be coded under other categories. 627 
Future work using more fine-grained operationalizations of partnership relations, 628 
particularly in ethnographic contexts where such relationships are clearly demarcated 629 
(e.g., trading partnerships, ritual exchange relationships, formalized friendships), could 630 
help clarify whether the pattern we observe reflects a genuine substantive finding or a 631 
measurement limitation. 632 

We flag this as an unexpected and exploratory finding requiring further investigation rather 633 
than as a definitive result. The robustness of the negative RI association across 634 
specifications suggests it is unlikely to be statistical noise, but its substantive 635 
interpretation should be tested with additional cross-cultural and within-society evidence. 636 

A context-dependent account of punishment 637 

These findings help reconcile competing theoretical accounts of third-party punishment. 638 
Strong reciprocity theory predicts that individuals will unilaterally enforce social norms 639 
even at personal cost, driven by internalized punishment preferences9,34. Coalitional 640 
control accounts emphasize instead that norm enforcement is collective and socially 641 
coordinated, with groups acting together to suppress dominance and regulate deviance87. 642 
A third tradition questions both, highlighting ethnographic evidence that punitive third-643 
party enforcement is rare in small-scale societies and is often replaced by mediation, 644 
compensation, or dyadic resolution13,28,65. Our results speak differently to each. They sit 645 
uneasily with strong reciprocity, since the generalized third-party punishment we 646 
document is predominantly collective and communally authorized rather than unilaterally 647 
initiated by individual moralistic punishers. They are more consistent with coalitional 648 
control in that norm enforcement appears to operate through shared social authorization. 649 
And they complicate the view that third-party punishment is rare: generalized enforcement 650 
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is widespread in our sample, but its prevalence varies systematically with socioecological 651 
conditions. Studies focused on smaller-scale, less differentiated societies are more likely 652 
to encounter kin-directed or partner-based enforcement than generalized punishment, 653 
because the latter likely emerges with technological and social differentiation. The 654 
apparent rarity of punitive third-party enforcement in such societies thus reflects 655 
socioecological variation rather than an absence of third-party punishment per se–a 656 
pattern obscured when third-party punishment is treated as a unitary phenomenon. 657 

Models of strong reciprocity emphasize individuals’ willingness to incur personal costs to 658 
punish norm violations, even absent future material or reputational rewards9,34. Our data 659 
cannot directly speak to punishers’ motivations or whether enforcement is materially 660 
costly in the contexts we document. Indeed, many ethnographic cases of third-party 661 
punishment involve reputational consequences, reciprocal obligations, or institutional 662 
roles that likely offset or obscure individual costs. What our findings do contribute is 663 
evidence that third-party punishment is not rare in the ethnographic record, as some 664 
accounts have suggested, but that its expression is patterned by social structure rather 665 
than uniform across societies. This is relevant for experimental and theoretical work. 666 
Laboratory paradigms that model punishment as a context-free individual decision may 667 
miss the relational and institutional channels through which punitive behavior is organized 668 
in natural settings13,55. 669 

Coercive enforcement accounts offer a complementary lens, emphasizing that 670 
punishment systems reflect the distribution of power and authority within societies rather 671 
than prosocial motivations alone20,22,87,88. Our results align with this perspective. Where 672 
authority is concentrated in corporate kin groups, punishment tends to be organized 673 
through lineage-based responsibility; where enforcement capacity is distributed across 674 
specialized roles and institutions, punishment becomes more generalized and 675 
procedurally mediated. These patterns suggest that understanding cross-societal variation 676 
in punishment requires attending to who holds enforcement authority and how that 677 
authority is socially organized. These questions link the evolutionary study of cooperation 678 
to institutional analysis in economics and political science89,90 and to relational models of 679 
norm enforcement in psychology22,32,91,92, and suggest that cross-disciplinary synthesis may 680 
be needed to fully account for the diversity of punishment systems documented here. 681 

Rather than a single continuum from simple to complex societies, the ethnographic record 682 
points to multiple punishment regimes. Kin-intensive systems support kin-directed 683 
punishment grounded in lineage obligations, whereas social differentiation facilitates 684 
generalized punishment enacted through institutional roles and leadership structures. 685 

Limitations and future directions 686 

This study has several limitations. Our operationalization of punishment is intentionally 687 
broad, including physical sanctions, social exclusion, ridicule, delegated violence, and 688 
institutionally administered penalties. Future research could differentiate sanction types 689 
(e.g., corporal punishment, gossip, ostracism, economic sanctions, ritual humiliation) to 690 
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assess whether they exhibit distinct socioecological patterning20. Likewise, although we 691 
distinguish relational targets of third-party punishment, we do not fully disaggregate 692 
enforcement agents, such as uninvolved community members, delegated kin 693 
representatives, recognized leaders, councils, or formal judicial institutions. Separating 694 
these actor categories would allow finer-grained analysis of how authority structures 695 
shape enforcement. More generally, bridging ethnographic evidence with behavioral, 696 
economic, and moral-psychological approaches will require modeling punishment along 697 
multiple dimensions: relational target, enforcement agent, institutional embedding, and 698 
cost structure. Doing so will better align evolutionary and behavioral theories of 699 
cooperation with the diversity of enforcement systems documented across human 700 
societies. 701 

Our study also faces limitations inherent in ethnography-based analyses93–95. Ethnographic 702 
texts are not perfect records of social life but are shaped by ethnographers’ theoretical 703 
commitments, research interests, and subjectivity. The ethnographic record is also likely 704 
systematically biased toward observable, public behaviors (overt punishment in our case), 705 
which may be reported more frequently than subtle or private forms of sanctioning. 706 
Unmeasured features of ethnography or ethnographers, such as theoretical orientation, 707 
rapport with communities, or duration of fieldwork, may also influence available evidence. 708 
The ethnographic record is further subject to the “absence of evidence” problem, where 709 
the lack of mention of particular punishment practices does not necessarily indicate their 710 
absence in a society. We therefore frame our conclusions as descriptive patterns within 711 
the ethnographic record rather than definitive claims about universal features of human 712 
punishment. Results reported here should be interpreted in conjunction with long-term 713 
and individual-level data from naturalistic communities, experimental evidence, and 714 
formal models. 715 

Punishment is not a single solution to the challenges of cooperation, but a diverse 716 
repertoire of norm enforcement practices shaped by the socioecological contexts in which 717 
human groups are situated22,96. By moving beyond simple distinctions between second- 718 
and third-party punishment to examine who punishment defends (e.g., kin, partners, or 719 
community members) we reveal how kinship intensity and societal and economic 720 
differentiation differentially pattern enforcement systems. These findings underscore the 721 
value of multidimensional approaches to punishment that attend to relational targets, 722 
enforcement agents, and institutional context. Building a more complete account of how 723 
cooperation is sustained across human societies will ultimately require integrating such 724 
ethnographic evidence with experimental, behavioral, and formal-modeling approaches. 725 

Methods 726 

Ethnographic sample and coding 727 

Our data collection process involved extracting a sample of 15380 paragraphs from the 728 
electronic Human Relations Area Files World Cultures database (eHRAF), a digitized 729 
repository of ethnographic documents indexed at the paragraph level using the Outline of 730 
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Cultural Materials (OCM) subject classification system 731 
(https://ehrafworldcultures.yale.edu). We restricted our analysis to documents from the 732 
60-culture Probability Sample Files (PSF), which was designed to mitigate Galton’s 733 
problem of cultural non-independence by randomly sampling one society with high-quality 734 
ethnographic coverage from each of 60 world regions63. Our culture sample is given in 735 
Figure 6. To identify text passages potentially describing offenses and responses to 736 
offenses, we conducted an advanced search using 13 OCM codes most closely linked to 737 
punishment, offense, and norm violation: Social Control (626), Informal In-Group Justice 738 
(627), Execution of Justice (696), and all codes within the Offenses & Sanctions major 739 
category (681–689), which covers sanctions, offenses against life, offenses against the 740 
person, sex and marital offenses, property offenses, nonfulfillment of obligations, offenses 741 
against the state, religious offenses, and social offenses. We used the Boolean operator 742 
OR across all 13 codes, returning any paragraph from any document within the 60 PSF 743 
societies associated with at least one of these codes. This search returned 15380 744 
paragraphs (at the time of data collection, circa 2021), which formed the basis of our 745 
subsequent coding procedures. 746 

 747 

Figure 6: Geographic distribution of the 60-society probability sample. Point size reflects 748 
the number of coded paragraphs per society; color indicates subsistence type. 749 
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We then developed a multi-stage coding process to produce quantitative measures of our 750 
variables. First, we used a random sub-sample of 150 paragraphs to refine the operational 751 
definitions of the coding scheme and develop a master training dataset coded and agreed 752 
upon by the project PIs (ZHG, CM, FDP, and former PI AM). Second, we recruited research 753 
assistants, each of whom completed a pre-coding training session, independently coded 754 
the 150 training paragraphs, and then completed a post-coding calibration session 755 
comparing their codes to the master training dataset to identify and correct systematic 756 
differences (inter-coder reliability statistics for each coder are reported in the 757 
Supplementary Materials). Third, we assigned coders random subsets of the full paragraph 758 
sample for independent coding. This process yielded 3961 paragraphs coded by at least 759 
two coders, of which 1071 were coded by three coders. Across these paragraphs and 6 760 
coded variables, coders produced 11893 individual paragraph-level codings. 761 

We defined punishment broadly as any action that imposes a cost on another party on the 762 
basis of an offense or violation of a social norm. Costs could include physical harm (e.g., 763 
beating, execution), material sanctions (e.g., fines, confiscation), social sanctions (e.g., 764 
ostracism, exclusion), verbal sanctions (e.g., ridicule, public condemnation), or other 765 
forms of socially recognized harm. Second-party punishment (2PP) was coded when the 766 
victim of an offense acted to sanction the offender. Third-party punishment (3PP) was 767 
coded when an individual or group other than the victim imposed a cost on the offender. 768 
Where punishment was clearly present but insufficient information was available to 769 
determine whether it was second- or third-party, it was coded as unidentified punishment 770 
(UPP). When third-party punishment was identified, we further classified it according to 771 
whether it was enacted on behalf of kin, social partners, or the broader community. 772 

All inferential and descriptive statistical analyses were restricted to paragraphs 773 
independently coded by at least two coders to ensure reliability of paragraph-level 774 
classifications. To account for the nested structure of the data (i.e., multiple coder 775 
evaluations per paragraph, paragraphs nested within documents, and documents nested 776 
within societies) we used Bayesian multilevel models throughout, as described below. 777 

Table 3: Researcher-coded variables and operational definitions.  

Variable  Operational definition  

Second-party punishment 
(2PP)  

Across all offenses mentioned in the text record, is there evidence for 
second-party punishment associated with any offense? Second-party 
punishment is when the victim of the offense acts to punish the offender.  

Third-party punishment 
(3PP)  

Across all offenses mentioned in the text record, is there evidence for 
third-party punishment associated with any offense? Third-party 
punishment is when someone other than the victim of the offense acts to 
punish the offender.  

Third-party punishment 
on behalf of kin (3PP: kin)  

Did the third-party punisher punish the offender on behalf of their kin, i.e., 
are the punisher and victim kin or family members?  
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Table 3: Researcher-coded variables and operational definitions.  

Variable  Operational definition  

Third-party punishment 
on behalf of partners 
(3PP: partner)  

Did the third-party punisher punish the offender on behalf of a social 
partner, i.e., are the punisher and victim friends, allies, or have some 
positive social relationship, beyond simple co-residence relationships?  

Third-party punishment 
on behalf of general 
community members 
(3PP: general)  

Did the third-party punisher punish the offender on behalf of a general 
community member, i.e., are the punisher and victim unrelated and/or 
unacquainted, but also general community members?  

Unidentified punishment 
(UPP)  

Across all offenses mentioned in the text record, is there evidence of 
punishment associated with any offense, but which cannot be defined as 
second-party or third-party punishment? There is evidence of 
punishment occurring, but not enough information to determine if it is 
second or third-party.  

 778 

Statistical analyses 779 

All analyses were conducted in R using Bayesian models fit with brms97 and the cmdstanr 780 
backend98. The primary unit of analysis was the coder-by-paragraph coding. We restricted 781 
the analytic dataset to ethnographic paragraphs that were independently coded by at least 782 
two coders, and we analyzed each punishment category as a binary outcome indicating 783 
whether a coder recorded “evidence for” the focal category (1) versus any other code, i.e., 784 
“no evidence” (0). Outcomes included second-party punishment (2PP), third-party 785 
punishment (3PP), third-party punishment on behalf of kin (3PP-kin), third-party 786 
punishment on behalf of social partners (3PP-partner), generalized third-party punishment 787 
(3PP-general), and unspecified punishment. 788 

Coding-level support 789 

To estimate how frequently the ethnographic record contained evidence for each 790 
punishment type at the coding level, we fit intercept-only Bayesian multilevel logistic 791 
regression models with a Bernoulli likelihood and logit link. Each model included varying 792 
intercepts for paragraph (uuid), coder (coder), document (document_id), and society 793 
(owc_id). This structure accounts for repeated ratings of the same paragraph, coder-794 
specific response tendencies, clustering of paragraphs within documents, and 795 
heterogeneity across societies. We summarized posterior distributions of the population 796 
intercept on the probability scale via the inverse-logit transform, yielding posterior 797 
estimates of the proportion of coder-by-paragraph ratings supporting each punishment 798 
category. 799 
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Culture-level support 800 

Because coding-level prevalence can be sensitive to unequal documentation across 801 
societies, we also estimated culture-level prevalence of each punishment category. We 802 
first aggregated coder ratings within paragraph by counting the number of coders marking 803 
“evidence for” each category. We treated a paragraph as providing “confirmed” evidence 804 
for a category when at least two coders independently recorded “evidence for.” We then 805 
collapsed to the society level by defining a binary indicator (present) equal to 1 if a society 806 
contained at least two paragraphs with confirmed evidence for the category and 0 807 
otherwise. We selected the two-paragraph threshold to require evidence beyond a single 808 
isolated case while remaining permissive enough to detect punishment types that may be 809 
reported infrequently in the ethnographic record. Culture-level prevalence was estimated 810 
with intercept-only Bernoulli models and summarized on the probability scale. 811 

Hypothesis tests with culture-level predictors 812 

We tested preregistered hypotheses (https://osf.io/79g4e) linking socioecological 813 
structure to punishment categories using Bayesian multilevel logistic regression models 814 
predicting coder-by-paragraph evidence from society-level predictors. Predictors 815 
comprised kinship intensity (KII) calculated using methods based on Schulz et al.62 and 816 
three measures of societal differentiation and scale: resource-use intensification (RI), 817 
technological and social differentiation (TSD), and community size/urbanization (CS; 818 
Urbanization_SCCSv152). RI and TSD were treated as latent dimensions following the 819 
measurement model validated by Ringen et al.61, in which RI captures variation in 820 
agricultural intensification, fixity of residence, population density, urbanization, reduced 821 
reliance on hunting, and food storage, while TSD captures variation in writing, labor 822 
specialization, money, political integration, and social stratification (Fig. 7). We re-823 
estimated these latent dimensions on a pooled sample comprising the full Standard 824 
Cross-Cultural Sample (SCCS)99 plus the PSF societies not included in the SCCS, for which 825 
we hand-coded the necessary indicator variables, preserving the original indicator 826 
structure to maintain comparability with the Ringen et al. measurement model. Our 827 
updates to the Ringen et al. code are available on GitHub 828 
(https://github.com/zhgarfield/complex_coev_sccs). Predictor values were merged to 829 
coded paragraphs via society identifier (owc_id). 830 

https://osf.io/79g4e
https://github.com/zhgarfield/complex_coev_sccs
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 831 

Figure 7: Measurement model for resource-use intensification (RI) and technological and 832 
social differentiation (TSD) as validated by Ringen et al. (2021). RI loads onto agriculture, 833 
fixity of residence, population density, urbanization, hunting (negative), and food storage. 834 
TSD loads onto writing, labor specialization, money, political integration, and social 835 
stratification. Figure reprinted from Ringen et al. (2021). 836 

RI and TSD are conceptually distinct dimensions whose discriminant validity was 837 
established by Ringen et al.61, who demonstrated that a two-factor model substantially 838 
outperforms a unidimensional “complexity” model in predicting the global distribution of 839 
nine indicators across 186 SCCS societies (𝛥ELPD = 75.4 favoring the two-factor model). 840 
Although the two factors are correlated–Ringen et al. report a phylogenetic correlation of 𝜌 841 
= 0.64 [90% HPDI: 0.41, 0.84]–they capture conceptually and empirically separable 842 
aspects of socioecological organization. Ringen et al. further established a causal ordering 843 
between them using a dynamic phylogenetic coevolutionary model, finding that increases 844 
in RI lead to increases in TSD over evolutionary time but not vice versa. We retain RI and 845 
TSD as separate predictors in our models to preserve this established theoretical and 846 
empirical distinction, and we interpret coefficients accordingly. 847 

In our PSF subsample, RI and TSD are correlated at r = 0.88. Given Ringen et al.’s evidence 848 
that RI is causally upstream of TSD, the univariate and multivariate specifications we 849 
report estimate distinct quantities. Univariate coefficients on RI estimate its total 850 
association with each punishment outcome, encompassing both direct effects and effects 851 
mediated through the RI → TSD pathway. Multivariate coefficients estimate RI’s direct 852 
association after partialing out the TSD-mediated component. Where univariate and 853 
multivariate estimates agree, the finding is robust to whichever specification one prefers; 854 
where they diverge, the divergence is informative about the relative contribution of direct 855 
versus mediated pathways. We therefore report both specifications throughout. 856 
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For each punishment outcome, we fit a multivariate model including all four standardized 857 
predictors simultaneously, with varying intercepts for paragraph (uuid), coder (coder_id), 858 
document (document_id), and society (owc_id). Predictors were z-scored within each 859 
outcome-specific dataset prior to model fitting; fixed-effect coefficients are therefore 860 
interpretable as the change in the log-odds of “evidence for” associated with a one 861 
standard deviation increase in the predictor. To assess robustness to predictor 862 
intercorrelations, we additionally fit univariate models in which each predictor was entered 863 
separately, retaining the same multilevel structure. Models were estimated using 864 
Hamiltonian Monte Carlo as implemented in brms with the cmdstanr backend (4 chains, 865 
4,000 iterations per chain, adapt_delta = 0.95) and weakly regularizing priors: 𝒩(0,1) for 866 
fixed effects and 𝐸𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑙(1) for group-level standard deviations. 867 

To verify robustness to deep cultural-historical relatedness among societies, we 868 
additionally refit each multivariate model with a varying intercept for Glottolog language 869 
family100. Language family was assigned via mapping each PSF society’s HRAF identifier to 870 
its Glottolog language code, then to the language’s top-level family. Of the 60 societies, 33 871 
distinct families were represented, including 24 singletons; the largest families were 872 
Atlantic-Congo (n = 8), Austronesian (n = 7), and Indo-European (n = 6). Robustness model 873 
coefficients are reported alongside primary model coefficients in Supplementary Table 8. 874 

Exploratory analyses using the eHRAF-provided data 875 

We leveraged the Outline of Cultural Materials (OCM) codes provided by eHRAF as 876 
predictor variables to identify the topics and features commonly associated with 877 
ethnographic descriptions of second- and third-party punishment. The OCM coding 878 
scheme is an ethnographic classification system of human behavior, social life and 879 
customs, material culture, biology, and human-ecological environments, designed to 880 
capture a wide range of topics relevant to the human sciences. The core feature of the 881 
eHRAF World Cultures database is the association of each paragraph with relevant OCM 882 
codes discussed in the text. The OCM scheme is hierarchically organized and includes 883 
more than 90 major categories (such as 550 Social Stratification and 740 Health and 884 
Welfare) which contain more than 700 individual codes (such as 554 Status, role, & 885 
prestige; 744 Public Health & Sanitation). For each paragraph in our sample, we extracted 886 
all associated OCM codes, yielding a binary matrix indicating the presence or absence of 887 
each code. After removing bibliographic, geographic, and methodological codes (e.g., 888 
Literary texts, Texts translated into English, Ethnographic data, Coding notes, location) and 889 
codes appearing in fewer than three paragraphs, our final predictor set included 345 890 
individual OCM codes. 891 

Our final predictor set retains the 13 OCM codes used in the initial Boolean retrieval (i.e., 892 
Social Control, Informal In-Group Justice, Execution of Justice, and the Offenses & 893 
Sanctions major category, codes 681–689). These codes are necessarily prevalent in our 894 
analytic sample because they were used to construct it, and on a single-outcome analysis 895 
their presence as predictors would be circular. We retain them across our five outcome 896 
models because they vary differentially by punishment subtype: a paragraph coded Police 897 
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or Execution of Justice may signal generalized 3PP but not kin-directed or partner-directed 898 
enforcement, and the relative discrimination of search-seed codes across subtypes is 899 
itself an informative pattern. Coefficients for these codes should be interpreted as 900 
describing how broad punishment-relevant cultural domains differentially track distinct 901 
punishment subtypes, not as evidence that “punishment-related codes predict 902 
punishment.” Coefficients for codes outside the search-seed set (e.g., Friendships, Clans, 903 
Lineages, Sorcery, Mourning, Family Relationships) carry stronger inferential weight as 904 
independent predictors. 905 

Given the relatively large number of OCM codes available as predictor variables (345 906 
codes) and the paragraph-level structure of our data, we employed Bayesian multilevel 907 
models with regularized horseshoe priors to identify OCM codes predictive of evidence for 908 
punishment at the paragraph level. The regularized horseshoe prior is a continuous 909 
shrinkage prior particularly useful when the number of predictors is large relative to the 910 
number of cases, as it helps address multicollinearity and reduces the potential for 911 
overfitting by shrinking irrelevant coefficients toward zero while allowing relevant 912 
coefficients to escape shrinkage101,102. This approach identifies OCM codes that are 913 
systematically associated with evidence for each punishment type while accounting for 914 
the nested structure of our data through random intercepts for paragraph and coder. 915 

All OCM code predictors were centered (but not scaled) prior to model fitting. We used 916 
weakly regularizing priors: 𝒩(0,1) for the intercept, 𝐸𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑙(1) for random effect 917 
standard deviations, and a regularized horseshoe prior (df = 1, par ratio = 0.1) for the OCM 918 
code coefficients. The par ratio parameter controls the expected sparsity, with smaller 919 
values inducing stronger shrinkage; our choice reflects the expectation that only a subset 920 
of OCM codes would be meaningfully associated with each punishment outcome. 921 

Models were fit using Hamiltonian Monte Carlo with four chains, each running 2,000 922 
iterations (including 1,000 warmup). We assessed convergence using R-hat statistics (< 923 
1.01) and effective sample sizes. From the posterior distributions, we extracted fixed-924 
effect coefficients for each OCM code and summarized them using posterior medians, 925 
80% and 90% highest posterior density intervals (HPDIs), and the probability of direction 926 
(pd)—the proportion of the posterior distribution with the same sign as the median. 927 

To visualize the results, for each outcome we selected OCM codes with 90% credible 928 
intervals excluding zero and plotted their posterior distributions (Figures 4 and 5). These 929 
exploratory analyses identify the cultural and behavioral domains most strongly 930 
associated with each punishment type, providing additional, ethnography-driven insight 931 
into the socio-behavioral contexts in which different forms of punishment are embedded. 932 

Priors, computation, and reporting 933 

Models were estimated with Hamiltonian Monte Carlo. We used weakly regularizing priors: 934 
𝒩(0,1) for population intercepts and fixed-effect coefficients, and 𝐸𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑙(1) for 935 
random-effect standard deviations. Models were fit with four chains, sufficient iterations 936 
to achieve stable effective sample sizes (8,000 iterations), and target acceptance rates of 937 
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0.95–0.99 depending on the model. Convergence was assessed using standard 938 
diagnostics (trace plots, effective sample sizes, and RHAT near 1). We summarize 939 
posterior uncertainty using posterior medians and highest posterior density intervals 940 
(HPDIs). For preregistered hypothesis evaluation, we classified associations as supported 941 
when the 90% HPDI excluded zero in the predicted direction, moderately supported when 942 
the 80% HPDI excluded zero in the predicted direction, and not supported otherwise. We 943 
also report a posterior-direction metric (pd), defined as the proportion of posterior draws 944 
sharing the sign of the posterior median, as a continuous summary of directional evidence. 945 

Data availability 946 

Data are publicly available via the ehrafpunishment[CITE] R package, available on GitHub 947 
(https://github.com/zhgarfield/ehrafpunishmentdata) and archived on Zenodo [CITE]. 948 
NEED TO MAKE PUBLIC. Data to compute the TSD and RI factors are available in a fork of 949 
the complex_coev_sccs pacakge (https://github.com/zhgarfield/complex_coev_sccs). 950 
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