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Abstract : 
In this paper, we develop an account of normative attitudes based on the active inference framework. According to this framework, by interacting with its environment, an organism integrates in its generative model the statistical regularities of its ecological niche, while simultaneously altering the niche to minimize prediction error. For social organisms such as humans, other members of the group and their behaviors constitute a crucial part of the ecological niche, which becomes a social niche. The active inference framework notably entails that the organism will not simply passively learn the regularities of its social niche, but also actively impose these regularities to construct a more predictable environment. The perception of a social regularity in the group should therefore lead to the integration of this regularity into the organism’s generative model in the form of social predictions, which in turn should lead to the production of various behaviors enforcing this predicted regularity in the group. On our account, these behaviors fulfill the role of social sanctions, and the social predictions that generate these behaviors constitute normative attitudes. This account can explain various empirical findings related to the development of normative cognition, as well as accommodate some apparent counterexamples. 

Introduction

In this paper, we develop and defend an account of normative attitudes based on the active inference framework. To a first approximation, normative attitudes are essentially attitudes that drive social sanctioning behavior, and, as such, are a central part of the set of cognitive processes involved in the acquisition, maintenance and enforcement of social norms[footnoteRef:1]. The account proposed in this paper depicts normative attitudes as a way for social organisms to actively construct a more predictable social environment. According to the active inference framework, very roughly, organisms continuously attempt to minimize the difference between the state of the world and their predictions concerning the state of the world. Crucially, this often involves acting on the world itself so that it fits the organisms’ predictions, which allows them to remain in states favoring their survival, reproduction and general well-being (eg. searching for food and consuming it to maintain blood sugar levels in a predicted range).  [1:  According to some researchers in normative cognition (eg. Birch, 2021), normative attitudes are first and foremost self-directed, and so not essentially linked with social sanctioning. Instead, we adopt here the more common view that normative attitudes are essentially linked with social practices of behavioral regulation, including but not limited to self-regulation. ] 

For social organisms such as humans, this prediction minimization activity is not only directed toward the physical environment (and one’s body), but also toward the social environment; that is, the members of their social groups and their behavior. The core idea is very simple. Social organisms first learn the structure of their social environment. They then in turn actively enforce this structure on other members of their social group, which allows them to construct a more predictable social environment relative to this prior learning. Therefore, normative attitudes are seen as emerging from basic processes of biological regulation, understood as prediction error minimization in the active inference framework, applied to the context of social groups.
An outline of this account was briefly sketched in Tison (2022). In this paper, we expand it, provide positive arguments in its favor and defend it against some potential objections. In section 1, we provide a brief introduction of the active inference framework, focusing on the elements that will be required to formulate the theory of normative attitudes presented in the paper. We then introduce in section 2 the theory itself and advance some arguments in its favor. Finally, in section 3, we discuss some potential objections to the theory, which allows us to illustrate its explanatory power. 

1. The active inference framework

In this section, we provide a brief and informal introduction to the active inference framework and draw out the elements of this framework that will be useful to formulate the theory of social normativity presented in section 2[footnoteRef:2]. The active inference framework is an integrative theory in theoretical biology and neuroscience which aims to explain in a unified way biological and cognitive processes (Friston, 2009, 2010; Parr et al., 2022). Its starting point is the common observation that living systems (i. e. organisms) are first and foremost systems that exhibit a statistical tendency to maintain themselves in a particular set of (internal and external) states, which are the states favouring their survival, reproduction, and general well-being (Schrodinger, 1944; Ramstead et al., 2018). For example, fish will tend to be found in water, humans will tend to be found in social groups, both will tend to keep their blood sugar level and internal temperature in a certain range, and so on. [2:  For a more formal and complete introduction, consult Buckley et al. (2017), Mann et al. (2022), Parr et al. (2022), Tsukahara and Sergeant-Perthuis (2024). ] 

The innovation of the active inference framework is to suggest that organisms succeed in maintaining themselves in this set of states by embodying a generative model, which generates predictions specifying the parameters of these states. For example, the generative model of a fish will predict that the fish is in water, the generative model of the human will predict that she belongs in a social group, both will predict that their blood sugar levels and internal temperature are in a certain range, etc. When the (internal or external) sensory input of the organism informs it that it is veering away from these predicted states, prediction error, which encodes the difference between the predicted states and the actual states, is generated. At any moment, organisms attempt to minimize the long-term average of prediction error, which ensures that they will tend to remain in the set of states favoring their survival, reproduction and well-being[footnoteRef:3].  [3:  This long-term average is called free energy, thereby giving the name “free energy principle” to this core claim of the active inference framework.] 

In the active inference framework, there are two ways to reduce prediction error. Either the sensory input is adjusted to the model, or the model is adjusted to the sensory input. The first is called “active inference” and intuitively corresponds to action, whereby an organism transforms its environment or its internal states to make them fit its model’s prediction. For example, if my internal sensory input signals that my blood sugar level is lower than predicted, prediction error will be generated, driving an action of eating something, which will return my blood sugar level to predicted values and reduce prediction error. The second is called “perceptual inference” and intuitively corresponds to perception and learning, whereby an organism modifies the predictions of its generative model to fit the sensory input and the environmental structure that causes it. Indeed, deep generative models will not only rigidly predict vital parameters but will also evolve to predict the structure of the environment in which the organism finds itself, thereby allowing it to reduce prediction error more efficiently in this environment. For example, an organism perceiving the regular occurrence of a source of food in a particular location will see its generative model altered to predict the presence of food at that location. So, if prediction error due to hunger is generated, the organism would predict moving to that location to find food.  
An important feature of the generative model is its hierarchical structure. The generative model contains hierarchies in which predictions at a certain level aim to predict the activity of the predictions at the level below, which themselves aim to predict the activity of the level below, and so on until we get to the sensory periphery. Whenever a prediction error is detected at a certain level, its associated prediction is updated (or maintained until the sensory input is adjusted accordingly, in the case of active inference), which generates prediction error for the level above. The prediction at that level is then itself updated, until the prediction error is eliminated by the required adjustments in the model. This learning mechanism allows the generative model to adapt itself to the statistical structure of the environment. Predictions at the lower levels capture statistical regularities at a smaller and faster spatiotemporal scale (i.e perception), whereas predictions at the higher levels capture more abstract regularities of the environment (i.e. learning). The predictions at the higher level can be seen as “priors” conditioning and contextualizing the sensorimotor activity at the lower levels, as a function of the moment, the location or the activity in which the agent is engaged (Hosoya et al., 2005; Clark, 2013). For example, the low-level perceptual prediction that there is food at a particular location will be contextualized by the activity of the agent (eg. is it currently looking for food?), by its interoceptive state (eg. is it hungry?) as well as higher level predictions concerning the structure of the environment (e.g., is there regularly food there at this time of the day, and of the year?). 
Three elements of the active inference framework are particularly relevant for the purposes of the theory of social normativity that will be sketched below. First, this framework has been fruitfully used to model the phenomenon of niche construction (Bruineberg et al., 2018; Constant et al., 2018, 2020), which is the process whereby an organism or a group of organisms actively transform the structure of their environment to favor  better adaptation (Lewontin, 1983; Laland et al., 2000, 2016; Odling-Smee et al., 2003). This framework describes the interaction between an organization or a species and its environment as a process of mutual adaptation, where both the generative model of the organism adjusts to the structure of the environment (i.e. learning) and the environment adjusts to the structure of the generative model (i.e. niche construction). Indeed, by acting repeatedly in its environment, the organism progressively alters its structure so that it comes to reflect the predictions of the organism’s generative model. For example, an organism regularly traveling to the location of a food source will eventually trace a path that will make this preferred food source easier to reach. Therefore, niche construction and learning can be understood as two sides of the same coin, both contributing to a mutual adaptation leading to more efficient prediction error minimization from the perspective of a joint organism-environment system (Bruineberg et al., 2018). Moreover, this account aims to provide a multi-scale account of niche construction; that is, it aims to capture the dynamics of niche construction at the timescale of evolution (a species altering its niche over multiple generations), development (an organism altering its niche during its life) and in real time (an organism temporarily altering its niche in a short time frame). Indeed, the active inference framework can describe these organism-environment interactions at different scales as mutual adjustments between the typical generative model of a species and its niche (evolution) or between the generative model of an individual organism and its environment at longer timescales (development) and at shorter timescales (real time interaction). As we will see, the theory developed below similarly aims to provide an explanation of normative attitudes at these different scales and therefore has implications both for the evolution and development of normative attitudes. 
The second element is the mechanism of precision-weighting, which modulates the impact of prediction error on the model. Generative models assign a certain weight to the predictions that they generate relative to the sensory input to which they are compared. This weight essentially corresponds to the degree of confidence assigned by the model either in the prediction or in the sensory input. If a high precision is assigned to a prediction relative to the sensory input (for example when the sensory input is deemed unreliable), prediction error for that prediction will have little to no effect on the model. If, on the contrary, a high precision is assigned to the sensory input, prediction error will more likely lead to an adjustment of the model to accommodate this prediction error. The precision-weighting mechanism, usually taken to be implemented in the brain by neurotransmitters affecting the synaptic gain (Friston et al., 2012), therefore determines the learning rate for particular predictions and is thought to underlie many cognitive phenomena usually associated with attention (Feldman et Friston, 2010; Hohwy, 2012). It notably allows an organism to selectively attend to and explore aspects of the environment which are considered more informative and relevant for model updating. 
[bookmark: _heading=h.gjdgxs]The third element, one of the most radical and consequential aspects of the active inference framework, is the erasure of the traditional distinction between epistemic attitudes (eg. beliefs and perceptions), which aim to accurately describe the world, and pragmatic attitudes (eg. desires and intentions), which aim to transform the world (Clark, 2020; Yon et al. 2020). As is often noted, in this framework, “[t]here is no essential difference between goals or desires and beliefs or predictions” (Van de Cruys et al., 2020, p. 3), and “this […] picture marks no fundamental distinction corresponding to cognitive and conative states” (Clark, 2020, p. 4). Indeed, the same notion of prediction subserves both roles, sometimes behaving more like beliefs, when prediction error is mostly eliminated by an adjustment of the prediction to the sensory input (perceptual inference), and sometimes more like desires, when prediction error is rather mostly eliminated by an adjustment of the sensory input to the prediction (active inference), and anywhere in between, when prediction error is eliminated by a complex interplay of both. 
[bookmark: _heading=h.na42086bs9dy]The main factor determining whether prediction error will lead to active inference or perceptual inference is precision-weighting. Active inference will be performed when prediction error is generated for a prediction with high precision maintained despite contrary sensory input. This maintained higher level prediction will issue lower level proprioceptive predictions specifying the motor trajectory which would generate the sensory input confirming the prediction, leading to the execution of the relevant movements and the fulfilment of the prediction (see Shipp et al. (2013) and Pezzulo et al. (2018) for a more complete explanation of the neurophysiological mechanism). For example, my action of drinking coffee will be brought about by a prediction that I am drinking coffee and comparatively attenuated sensory input that I am not currently drinking coffee. The prediction will issue local proprioceptive predictions that my arm is moving so as to grab my cup and bring it to my mouth, thereby generating the sensory input confirming my initial prediction that I am drinking coffee. Action is therefore produced by something like a “systematic misrepresentation” (Wiese, 2017) of the state of the world and the position of the body leading to confirmation of an antecedently inaccurate prediction, akin to a self-fulfilling prophecy.
[bookmark: _heading=h.wbpdqzgf22nc]At longer temporal scales, what determines whether a continuous interaction between an organism and an environment will lead to learning (i.e. perceptual inference at longer timescales), niche construction (i.e. active inference at longer timescales) or anywhere in between these two poles, is often the relative malleability of the model and the relevant aspect of the environment (Bruineberg et al., 2018, p. 162). Interactions between a malleable prediction and a rigid environment will lead to learning, whereas interactions between a rigid prediction and a malleable environment will lead to niche construction. Let’s illustrate this with the example of the path to the food location. Suppose that the path is hard to travel and does not become easier with time (rigid environment) and that other sources of food are easily accessible such that the prediction associated with this food source is not particularly crucial for the survival of the organism (malleable prediction); in this case, the organism will eventually abandon the prediction of going to that location to find food (learning). Suppose instead that the path easily becomes more and more usable as the organism travels it (malleable environment) and that this particular food location is crucial for the survival of the organism (rigid prediction); the organism will repeatedly use the path, which will in time alter the layout of the environment to facilitate access to the food source (niche construction). 
[bookmark: _heading=h.w37ccjkj6uz1]The malleability of a prediction can be understood in terms of its likelihood of being adjusted to accommodate incoming sensory input, which can itself be understood in terms of precision weighting. The malleability of the environment, on the other hand, corresponds to the degree to which the structure of the environment can be altered by the action of the organism. A rigid environment will issue a steady sensory input with low variance (eg. the path is consistently hard to travel), which increases the precision of the sensory input and drives learning. A malleable environment provides a more variable sensory input that is moreover contingent on the action of the agent (eg. the path changes, especially in function of the organism’s action), which decreases sensory input precision and allows niche construction when coupled with suitably rigid predictions.  
[bookmark: _heading=h.5207iclbbasi]In the next section, we apply these basic biocognitive mechanisms to social organisms such as humans in order to explain the development and evolution of normative attitudes in groups of such social organisms. 
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2. An active inference theory of normative attitudes

[bookmark: _heading=h.4k6al27urzsq]2.1 The explanandum: normative attitudes

In order to provide a theory of normative attitudes, we first have to clarify what it is that we want to explain. As Westra and Andrews (2022) have claimed, extant theories of normative cognition often target an explanandum in a way that already presupposes a particular cognitive architecture and sometimes circumscribes overlapping but distinct sets of social normative phenomena, which hinders rigorous discussion and comparison between these conflicting accounts (see also Legros and Cislaghi, 2020). For example, Bicchieri’s (2006, 2016) well-known account of social norms takes conditional conformity, that is, the tendency to conform to a norm only if others also conform to it, to be a constitutive feature of social norms that any theory of normative cognition should explain, whereas Theriault et al. (2021) seek to explain a general tendency to conform to the expectations of others, irrespective of their own behavior.  
To help resolve this problem, Westra and Andrews have proposed a more neutral and behaviorally centered explanatory target for theories of normative cognition which we will also adopt in this paper : normative regularities. Normative regularities are “socially maintained patterns of behavioral conformity within a community” (Westra and Andrews, 2022; Westra et al., 2024). Let’s briefly unpack this. A pattern of behavioral conformity is simply a behavioral regularity observed in a particular social group. Identifying a normative regularity in a given group first and foremost requires that the members of this group behave in a statistically regular manner in a particular kind of context[footnoteRef:4]. For example, to come back to our earlier example, members of a social group could regularly take a particular path to reach a particular food source, which would make it a pattern of behavioral conformity.  [4:  Such behavioral regularities do not necessitate that every member of the group perform exactly the same behavior in the relevant circumstances. Some behavioral regularities will consist in the assignment of distinct roles associated with distinct behaviors to different individuals (for example, gender norms in human societies). Moreover, the behavioral regularity doesn't need to be regular in the sense of being frequently observed. A norm could prescribe a behavior, but only in a highly specific and rarely occurring context. ] 

But, as is well known, a behavioral regularity does not necessarily constitute a normative regularity. The fact that members of a group tend to behave in a certain way does not entail that they should in any sense behave that way. The members of the social group in our recurring example could regularly use the same path to reach the food source simply because this is the easier path, without any fact about social normativity entering into the picture. Indeed, behavioral regularities are ubiquitous in nonhuman animal species (eg. a group of wildebeest drinking at the same watering hole, deer mating at a particular time of the year, worms coming out when it's raining, etc.), but generally do not involve social normativity at all. 
In Westra and Andrews’ view, what distinguishes simply statistically normal behavior from proper normative behavior is the fact that normative behavior is subject to social maintenance. In order to count as a normative regularity, a behavioral regularity instantiated in a group must be at least partly explained by behavior and attitudes of members of the group that incentivize conforming behavior and disincentivize non conforming behavior. Now various social mechanisms of different levels of cognitive complexity can accomplish such a task, but a crucial mechanism for more sophisticated forms of social maintenance is the performance of social sanctions, which directly rewards behavior following the norm and directly punishes behavior infringing upon it. For example, members of a group regularly following a particular path to reach a particular food source would count as a normative regularity if members of the group rewarded members successfully following the path and/or punished members failing to follow the path[footnoteRef:5].    [5:  Westra and Andrews’ definition of normative regularities makes reference to a group in which the behavioral regularity is maintained. We think that this element hides a difficulty often neglected in the literature, which is to provide adequate criteria for identifying the reference group for a particular norm or set of norms. We could first try to identify the relevant group by appealing to an external criterion, independent of normative considerations. For instance, Bicchieri identifies the group on the basis of the notion of “reference network”, which is “the range of people whom we care about when making particular decisions” (Bicchieri, 2016, p. 14). But, it is far from clear that such external criteria will systematically yield the right results. Faced with this difficulty, some philosophers of normativity have pointed out that determining who is part of a normative community is itself a normative question : the set of individuals for which a norm applies just is the set of individuals for which the norm should apply (Brandom, 1994, p. 39). This seems to have the problematic consequence that there is no naturalistically viable way of empirically identifying the relevant group without bringing to bear normative considerations. A promising solution, for which we won’t argue extensively here, is to adopt a solution similar to the one adopted for the naturalistic study of norms in social groups. In such studies, as we will see shortly, a norm is considered to be in place in a group when members of that group adopt the relevant normative attitudes, and in consequence apply the relevant social sanctions, relative to that norm. Similarly, we contend, the normative community that is relevant for a particular norm or set of norms comprises the set of individuals toward which the relevant normative attitudes are directed : we can know to which individuals a norm applies by identifying which individuals are in fact the target of normative attitudes and social sanctions relative to that norm. This solution takes the normative nature of group membership at face value, but treats it in the same deflationary manner as social norms themselves. In any case, these complications are not essential for the arguments presented in the rest of the paper.] 

It is important to note that social sanctions can take many forms, and vary widely on multiple dimensions such as their severity and the complexity of the cognitive processes or social practices on which they rely. In social groups such as human communities, where one’s prestige and status as potential collaboration partner (Sperber and Baumard, 2012; Wu et al., 2016), as well as one’s maintaining positive and rewarding social relationship with other group members (Godman et al., 2014; Over, 2016) are essential to one’s survival and well-being, sanctions affecting one’s social status and social relations can be just as devastating as straightforwardly physical sanctions. Moreover, once normative practices are implemented in these social groups, internal sanctions (Brandom, 1994, p. 44) affecting one’s normative status, that is, what one is obligated or permitted to do, become available, enriching even more the palette of social sanctions at hand. As such, social sanctions can range from taking someone’s life for an unpardonable offense to a slight but public frown expressing distaste toward another’s behavior, from unconsciously avoiding interaction with an unpleasant individual to consciously and elaborately scolding someone for holding unacceptable political views, from hitting somebody in the head with a club to a police officer giving someone a ticket. In short, any behavior that increases or decreases the probability that a behavior will be reproduced could be counted as a punishment or as a reward, insofar as it contributes to the active social maintenance of the normative regularity prescribing or proscribing this behavior.  
However, not every behavior that increases or decreases the probability that another behavior is reproduced counts as a social sanction enforcing a norm. I could hit somebody in the head with a club simply because I find that person’s behavior annoying, in so doing decreasing the probability of that person doing it again, without thereby enforcing a social norm[footnoteRef:6]. Wrestling with the difficulty of distinguishing simple retaliatory behavior from proper norm enforcement, researchers studying the development of normative cognition have identified what can be considered a signature of norm enforcement : third-party enforcement (Fehr and Fischbacher, 2004; Rakoczy and Schmidt, 2013; Schmidt and Rakoczy, 2018). Third-party enforcement is the production of a positive or negative social sanction when the behavior sanctioned has no effect on the interests of the sanctioning individual (we will come back to this below). For example, an individual watching two people playing a game and protesting against one of them cheating would count as third-party enforcement, insofar as she is not herself playing and therefore has nothing to gain or lose from the sanctioned individual following correctly the rules or not[footnoteRef:7]. This is tied to the idea that norm enforcement should involve some kind of intrinsic motivation (Sripada and Stich, 2006; Kelly and Davis, 2018; Kelly, 2020) to see the norm respected, over and above any instrumental reason for following or enforcing the norm.      [6:  Andrews et al. (2024) consider the possibility that such second-party punishment could constitute a mechanism of social maintenance contributing to the establishment of a normative regularity. However, as explained below, it would not by itself be indicative of a normative attitude in the sense described here, which is one among many possible mechanisms of social maintenance. ]  [7:   It must be noted that third-party enforcement is an indication of the presence of norm enforcement, but not every instance of norm enforcement is a third-party enforcement. Often, a social sanction enforcing a norm will be administered by an individual whose personal interests are also affected in the situation (eg. someone protesting because her opponent in a game has cheated). However, faced only with such a second-party sanction, we cannot know whether it should be counted as norm enforcement or not because we cannot exclude that the sanctioning individual is solely defending her interests in the situation (eg. we don’t know if the protest comes from a selfish desire to win the game, or rather constitutes a defense of the rules of the game). In short, third party enforcement is a good indicator of social normativity, but lack of third-party enforcement does not license us to infer  the absence of social normativity (see Westra et al., 2024 for discussion).  ] 

Taking social sanctions to be an essential part of social normativity is reminiscent of an approach in the philosophy of normativity which takes normative statuses to depend on normative attitudes (Brandom, 1994; Peregrin, 2023). In other words, the fact that a person should or may do x depends on someone considering that this person should or may do x. As for social sanctions, these normative attitudes are not necessarily conscious or explicitly articulated, and very often materialize in the form of embodied, affective and implicit reactions (Rietveld, 2008; Fernandez-Castro and Heras-Escribano, 2020). In any case, they manifest themselves in a tendency to sanction behavior according to a norm. Explaining social norms in terms of normative attitudes constitutes a promising avenue toward the naturalization of normativity; that is, the explanation of normative properties in terms of natural (eg. physical, biological, functional, etc.) properties, because normative attitudes can themselves be understood in terms of natural properties; that is, dispositions to distribute social sanctions. 
Accordingly, in the account developed in this paper, one of the main mechanisms of social maintenance available to enforce a normative regularity in a social group involves the members of this group entertaining the requisite normative attitudes. This means that a relatively large[footnoteRef:8] portion of the group consider (explicitly or implicitly) that members of the group should follow this regularity, and are in consequence disposed to distribute the relevant social sanctions, rewarding behavior following the norm and punishing behavior infringing upon it. Thus, understanding how normative regularities arise depends in large part on understanding how normative attitudes arise, a task to which we turn in the next section. [8:  There is no preset percentage of the group that must have the relevant normative attitudes in order for the relevant normative regularity to be socially maintained. This is in part because not every member of any group has the same influence and authority over the social norms that it instantiates, as we will see in section 3.1. In extreme cases, it is even conceivable that one disproportionately influential member could individually come to impose a norm on the rest of the group. ] 


[bookmark: _heading=h.pnugtrqkjnp3]2.2 The explanans: social predictions and social niche construction 

In recent years, the active inference framework, initially applied to neural (Friston and Stephan, 2007; Friston, 2009 and 2010) and biological systems (Friston, 2012 and 2013) has been applied to various social phenomena, including social cognition (Veissière et al., 2020), communication (Vasil et al., 2020; Tison and Poirier, 2021), narratives and scripts (Albarracin et al., 2021; Bouizaregene et al., 2024), collective action (Heins et al., 2024) and collective intelligence (Kaufman et al., 2021). There have also been promising attempts to account for social conformity and social normativity in terms of the active inference framework and in the broadly predictivist literature (Constant et al., 2019; Theriault et al., 2021), on which we will build in this section to formulate our theory of normative attitudes. 
The active inference theory of niche construction alluded to in section 1 can explain how the interaction of an organism or a set of organisms with an environment can alter the structure of this environment to favor the performance of prediction error minimizing behavior. While this account can explain to some degree the emergence and consolidation of robust behavioral regularities in a social group, it still does not explain the emergence of normative regularities. In particular, it does not explain normative attitudes actively enforcing these regularities on the members of the group. In this sense, following the path to the food source is a behavioral regularity, but not yet a normative regularity subject to normative attitudes and maintained through regimes of social sanctions: no members of the group would punish other members for not following it. We want to suggest here that the active inference framework has all the tools to take this step. In order to explain normative attitudes as a social maintenance mechanism, we must realize that agents not only minimize prediction error with respect to their physical environment, but also with respect to their social environment. Accordingly, just as an agent will act on their physical environment in order to produce predictable sensory input, they will act on their social environment, that is, the behavior of the members of their group, to produce predictable social sensory input.
Let’s suppose that some relatively robust behavioral regularity is instantiated in a social group, perhaps along the lines suggested by Constant et al.’s account. The members of the group will come to learn this behavioral regularity, which will come to be predicted by their generative model. Put simply, they will expect people to behave as they usually do. But, in the active inference framework, these expectations are never purely descriptive : any prediction error can be reduced either by learning or by action. In this social context, performing active inference essentially consists in acting so as to suppress or diminish behaviors from others that generate prediction error and, at longer timescales, shaping these behaviors so that they correspond to the regularities predicted by the generative model. This constitutes a form of social niche construction. If a member of the group produces a behavior straying from the robust regularity predicted by the member’s generative model, they will reduce the ensuing prediction error by influencing the behavior of the contravening individual to make it more predictable. In other words, they will socially sanction the individual to conform its behavior to the predicted regularity. 
However, such active inference via social sanctioning seems to come in both normative and non-normative varieties. For example, consider a bully at school who predicts that other children will give them their lunch money, and makes this social regularity true through active measures, like physically harming those who refuse. We would not call this a normative regularity, nor would we call the bully’s prediction a normative attitude. Traditionally, one way of distinguishing between such social preferences and true normative attitudes is in terms of the distinction between second party and third party punishment introduced above (section 2.1). The idea is that, in second party punishment, modifying social patterns through manipulation of incentives serves the biological or pragmatic goals of the punisher. But, in third party punishment, the punisher’s goal is unrelated to personal interests: there is an intrinsic preference for a certain social pattern. Consider, for example, criticizing a cheater in a game in which one is not a participant. Unfortunately, this distinction is difficult to make in the active inference framework. The reason is that maintaining a social niche that conforms to one’s predictions is always in one’s biological and pragmatic interests. This includes cases like policing cheaters in games in which one is not participating. So, what has been called “third party punishment” is hard to distinguish from second party punishment in the active inference framework.
There are nevertheless resources available in the active inference framework for reconstructing something like the distinction between second- and third-party punishment. In particular, the efficacy of third-party punishment appears significantly more dependent on how widespread the relevant social expectations are in a group. The bully might be the only person who expects other children to give him their lunch money, but this expectation is efficacious in fulfilling itself simply in virtue of the bully’s physical power. But in cases typically taken to illustrate third-party punishment, the efficacy of the relevant social expectations depends essentially on how widespread they are in the group. Criticisms of cheaters in games in which one is not participating are efficacious only to the extent that there is a widespread expectation that people play by the rules. Even in cases where an extremely high status individual, like a monarch, can single-handedly induce fulfillment of a new, whimsical, normative expectation, this efficacy depends on the authority the monarch derives from normative attitudes that are widespread in the community they govern.
Thus, from the active inference perspective, the distinction between mere social preferences and true normative attitudes does not consist in some cognitive difference internal to individuals: both are preferences for social regularities. Instead, the difference depends on social facts, i.e., the degree to which the efficacy of the preferences depends on how widely shared they are in the relevant group. If enough children in the schoolyard come to expect that the bully gets the other children’s lunch money and in turn enforce this expectation on each other, we will be justified in concluding that this social expectation, initially idiosyncratic to the bully, has become a normative attitude. As a consequence, in the active inference framework, the difference between mere social preferences and normative attitudes is one of degree, not kind. However, this is a feature, not a bug. This view can explain how preferences for social regularities seemingly unrelated to an agent's personal interests can emerge, thereby doing justice to the behavioral phenomena which originally motivated the notion of third party punishment, while eschewing appeals for dedicated cognitive mechanisms. This original feature of our view is a distinctive advantage over standard theories of normative cognition, which often either fail to explain third party enforcement, or need to invoke explanatorily costly theoretical resources to do so.   
With this in mind, we will now use our recurring example to illustrate this theory of normative attitudes. The members of the group regularly taking the path to the food source will eventually lead to them internalizing the prediction that members of their group normally take this path to the food source. If the regularity is robust enough, the prediction will become sufficiently rigid, so that prediction error (eg. generated by someone taking a different path) could be minimized not by learning (i.e. forming the prediction that members of the group sometimes take another path) but rather by action (i.e. influencing the behavior of the individual so that she stops straying from the path)[footnoteRef:9]. Some members of the group will then adopt what can be considered a social preference for following the path, and begin to sanction behavior accordingly. When enough members of the group have joined them in forming this rigid social prediction and in turn enforcing it on other members, such that the efficient maintenance of this regularity relies on its widespread prediction and enforcement in the group, it will turn into a proper normative attitude.   [9:   As explained in section 1, simple learning and simple social construction are two poles of a continuum. For most social predictions, prediction error will lead to some social sanction and some learning, such that the recurrence of prediction error for that prediction would progressively diminish the strength of the social sanction as the generative model comes to learn this new social regularity. If, for some reason, members of the group in our example start to more frequently follow a different path to the food source, the members’ models will eventually integrate this new behavioral regularity, and social sanctioning of this initially counter normative behavior would diminish and eventually stop.    ] 

We have explained in section 1 that what determines whether an interaction between an organism and its environment leads to learning (perceptual inference) or niche construction (active inference) is often the relative malleability of the prediction and the aspect of the environment on which it bears. We should therefore expect normative social niche construction to happen in groups of organisms whose behavior is relatively malleable and sensitive to the behavior of other members of the group. On this count, human social groups are outliers. According to influential accounts, the evolutionary history of the human species is characterized by the selection of various prosocial behaviors, which mainly had the function of stabilizing cooperation in small foraging groups (Sterelny, 2007, 2012, 2021; see also Zawidzki, 2013 and Sanchez-Villagra and van Schaik, 2019). These prosocial behaviors and attitudes include a heightened sensitivity to the behaviors, attitudes and reactions of others, thereby making social learning possible and increasing the malleability of group members’ behavior. In particular, these selective pressures would give rise to what Theriault et al. (2021) have called a “sense of should”, which is an intrinsic motivation to conform to others’ expectations. This account of normative motivation, also based on the extension of predictive mechanisms of biological regulation to social contexts, is remarkably similar to the one proposed here, so a more detailed presentation and comparison is in order.
The “sense of should” arises from the fact that, in social contexts, an agent producing unexpected behavior generates prediction error in others, which leads to them changing their generative model (i.e. learning) and therefore producing new unexpected behavior, in turn generating prediction error in the first agent. This means that, to minimize prediction error in one’s social group, one must strive to produce behavior that follows the expectations of the members of the group. This mechanism of social prediction error minimization greatly increases the malleability of human social environments, and therefore complements the mechanism of active enforcement of social regularities described above.  
There are two main differences between our account and Theriault et al.’s. First, Theriault et al.’s account doesn’t emphasize the active maintenance of social norms via social sanctions by the members of the community, noting instead that normatively regulated behavior can arise simply from a motivation of conforming to others’ expectations, irrespective of whether these expectations are actively enforced or not (see Theriault, 2021, p. 119). This first difference seems to make our accounts complementary rather than incompatible. As we see it, Theriault et al. (2021) focus on self-directed normative attitudes, whereas we focus on other-directed normative attitudes. While Theriault et al.’s account focuses on the motivation of a subject to abide by social expectations, our account focuses on the enforcement of social norms on others, and, in so doing, greatly increases the potency of the sense of should described by Theriault et al. Indeed, conforming to others’ expectations becomes an even more indispensable strategy for minimizing social prediction error when others not only learn and change their own behavior, but also respond with social sanctions when faced with counter-normative behavior.  
Second, Theriault et al. (2021, p. 114-117) argue that conforming to others’ expectations most of the time involves mentalizing, that is, the inference of the expectations of others. We don’t make that assumption here. Indeed, there is no need to appeal to mentalizing to explain conformity to social expectations, which heavily increases the cognitive load involved in normative cognition. Instead, one can infer the other’s expectation not by directly inferring their mental states, but rather by performing what Theriault et al. call “situational inference” (2021, p. 116), which essentially consists in observing what people usually do in a particular context and simply doing the same (eg. learning what is expected of a customer in a restaurant by observing what the other customers are doing). Presuming that the behaviors that are usually performed in a particular context will come to be learned and expected in that context, this simple “social learning heuristic” (Westra and Andrews, 2022, p. 13) allows one to in fact conform to others’ expectations without having to explicitly represent and reason about these expectations as such[footnoteRef:10]. We do not deny that mentalizing is sometimes involved in normative cognition and useful in some cases to infer the expectations of others when no situational cue or knowledge is available, but it remains much more cognitively parsimonious and realistic from a developmental standpoint to explain the bulk, or at least the ontogeny and phylogeny, of conformity to social expectations by situational inference rather than by mental inference.  [10:  In fact, one could perform situational inference without even being aware of or intending to conform to others’ expectations. One could simply have come to learn that social interactions go more smoothly when they behave in a given context as people usually behave in that context. ] 

The theory sketched above can also be applied to explain relevant empirical phenomena associated with the development of normative attitudes. Notably, the idea that relative malleability determines the learning/niche construction ratio (i. e. a malleable prediction and a rigid environment will lead to learning, whereas a rigid prediction and a malleable environment will lead to niche construction) allows us to make sense of the acquisition of social norms in developmental normative cognition. Young children, whose social predictions are still heavily in flux, will typically encounter a social environment with somewhat rigid behavioral regularities (eg. their parents tend to do things in a particular and regular way). This interaction between malleable social predictions and a comparatively rigid social environment will lead to an “asymmetric enculturation” (Renzi et al., 2017), where the child’s generative model is importantly shaped to fit the regularities of its social environment[footnoteRef:11]. For example, around one year of age, children start manifesting expectations concerning the correct use of words (Henderson & Woodward 2012; Henderson & Scott 2015) and objects (Elsner et Pauen, 2007), having learned the relevant behavioral regularities. At this point, these expectations, while widely shared in the group, would not yet be considered normative because they do not generate social sanctions when subverted. However, even at this age, infants already have a preference for the correct use of words and objects. These preferences will morph into proper normative attitudes when young children acquire and refine their capacity to control their social environment so as to actively enforce these preferences, which often comes with a basic mastery of language and communication more broadly, and with it an understanding of the effects that such abilities can produce on the behavior of others. Accordingly, around two or three years old, children start sanctioning (usually via protest) the incorrect use of words (Paulus and Worle, 2019) and objects (Casler et al., 2009), allowing them to actively generate social sensory input confirming these social expectations. [11:  This rigidity must not be overstated. Some aspects of the developmental niche are even quite malleable, as caregivers are usually highly responsive to their infant’s behavior (Hrdy, 1999). Moreover, children are not only passive and inert recipients of the norms of their social environment. As any parent can attest, a child can provide non-negligible pushback when the norms of its social environment conflict with other predictions of its generative model (eg. a child makes a tantrum to receive a second desert), sometimes leading to compromise in its local environment (eg. the parent gives up and lets the child have a second desert, abandoning the social rule that one can only have one desert). We can also expect some active learning of normative practices through play and make-believe, as is the case for learning of physical regularities, social roles or object functions. Such active learning would probably include inventing games or creating local environments with idiosyncratic rules that they could impose on others (see Rucińska, 2025).   ] 

In sum, the active inference framework, through its imperative of prediction error minimization, entails a preference for social regularity, which induces practices of social sanctions to sculpt and consolidate these regularities in the social niche. Members of a social group will learn the behavioral regularities instantiated in their group, and in turn act in their group so as to minimize prediction error relative to this prior learning, which in many cases entails distributing social sanctions to shape a more predictable social niche. Just as the active inference framework frames action as being driven by self-fulfilling motor expectations, normative attitudes are understood here as self-fulfilling social expectations[footnoteRef:12]. Such an active construction of the social niche is to be expected in social groups such as human communities, especially given their high malleability, that is, the sensitivity of their members to social attitudes and sanctions, the “sense of should” described by Theriault et al. (2021) being a case in point.  [12:  Bicchieri’s (2007; 2016) theory has also been described in this way, but it is importantly different from the account proposed here. In particular, it is significantly more cognitively demanding, as it relies on beliefs about how others will behave (empirical expectations) as well as beliefs about other’s beliefs about how one should behave (normative expectations), which would probably involve something akin to the mental inference of the expectations of others described in Theriault et al. (2021). As noted above, Bicchieri’s analysis also includes the condition of conditional conformity, which seems overly restrictive (see Kelly and Davis, 2018).  ] 


[bookmark: _heading=h.knfb3puz04yf]2.3 Evidence for the active inference theory of normative attitudes

The account of social normativity sketched above flows nicely from the active inference framework and its account of niche construction, but is there any positive empirical evidence in its favor? In this section, we will suggest that the active inference theory of social normativity provides an elegant explanation for various pervasive and well-confirmed empirical phenomena associated with normative cognition. 
It must first be noted that the preference for regular sensory input is not exclusive to the social domain, and applies to any type of sensory input, as suggested by the account offered above. Indeed, the famous “mere-exposure effect” in cognitive psychology shows that repeated exposure to a neutral stimulus generates a positive attitude toward that stimulus (Zajonc, 1968; Bornstein, 1989; Bornstein and Craver-Lemley, 2017; Montoya, 2017). In the active inference framework, this is simply explained by the fact that the stimulus will come to be predicted by the individual’s model, so that its reiteration will minimize prediction error for the individual. But there is also evidence that something like a mere-exposure effect takes place in the social domain. 
Important studies have shown that the development of normative cognition in young children is characterized by what has been called “promiscuous normativity” (Schmidt et al., 2011, 2016; Schmidt & Rakoczy, 2023), which is the tendency to overgeneralize social normativity. In these studies, when adults performed arbitrary but purposeful[footnoteRef:13] actions during a given activity, the children automatically assumed that these actions were normatively guided and constituted a normatively required part of the activity. In turn, they would thus protest against other agents later performing the activity without adding these additional arbitrary movements, enforcing what they perceived as a social norm. As reported by Schmidt and Rakoczy : “It almost seems as if the default assumption for children [is] that social actions are norm-governed unless noted otherwise” (2023, p. 202). Similarly to the mere exposure effect, the perception of a neutral social sensory input leads to a preference for this sensory input, and to an enforcement of this preference in their social environment.  [13:  In these studies, the “promiscuous normativity” effect disappears when the action of the adult is presented as accidental (Schmidt et al., 2016, p. 1366-1368). This might seem to pose a difficulty for our account, insofar as the social sensory input remains the same whether the action is intentional or not, and should therefore lead to the same social learning and social enforcement. However, an efficient generative model attempting to learn social regularities would quickly pick up on the fact that accidental movements during an activity are unlikely to be repeated during reiterations of this activity, whereas intentional movements are more likely to be reproduced, thereby driving social learning, and social enforcement, during perception of intentional movement (more on this contextual modulation of learning and norm enforcement in section 3.1) . ] 

One might doubt that young children are in a position to enforce any norms on their social environment; indeed, it is typically rather the adults around them that make the rules. If this is so, we might wonder how they could ever develop normative attitudes if they never minimize prediction error with respect to their social predictions. However, our theory does not entail that children always, or even most of time succeed in reducing social prediction error through social sanctions. It only requires that they attempt to do so, and the literature on promiscuous normativity mentioned here decisively show that they do. Indeed, in the active inference framework, organisms frequently fail to minimize prediction error. This will happen for instance when an organism predicts that its action will bring about a certain sensory input, but its action fails, and the predicted sensory input is not perceived. An organism would eventually stop attempting an action if it never allowed it to minimize prediction error, but it is quite clear that this is not the case for children. As mentioned above, children learn early in development that their behavior influences the behavior of their caregivers and other members of their communities, which fixes in their generative model the assumption that they can regulate to some extent their social environment through communicative behavior (Tison and Poirier, 2021). This is a crucial prior in human social interaction that later drives social sanctioning behavior, even when faced with limited success. Moreover, at least in some specific contexts such as during play and make-believe, children can exercise their ability to create, modify and enforce social norms on other agents, be it other children or adults (Rucińska, 2025). This can be seen as a kind of active exploration and rehearsal of social normative practices scaffolding the development of normative attitudes. 
In fact, the active inference theory provides a more parsimonious and satisfying explanation of promiscuous normativity than many standard accounts. Standard theories often explain young children’s normative enforcement of arbitrary behaviors by appealing to innate and domain-specific cognitive modules devised to recognize norms among the multitude of available social stimuli and in turn motivate social sanctioning behavior to enforce these norms (Sripada and Stich, 2006; Mikhail, 2007; see also Kelly and Davis, 2018). However, the data on promiscuous normativity (and on the descriptive-prescriptive conflation discussed below) shows precisely that there is no such strict distinction between normative and non-normative social stimuli: any sufficiently regular (or salient, see section 3.1) social stimulus can be perceived as normative and subsequently enforced, which is exactly what the active inference theory predicts. Of course, nativist theories might be tweaked to accommodate promiscuous normativity, but any such modification will likely seem ad hoc relative to the active inference model, which straightforwardly predicts promiscuous normativity and descriptive-prescriptive conflation as inevitable by-products of prediction error minimization in malleable social environments. 
As for theories relying on domain-general cognitive mechanisms, it is unclear how they could explain the intrinsic motivation to apply social sanctions, which has repeatedly been pointed out by their nativist opponents (see eg. Sripada and Stich, 2006). How could children learn, just via, e.g., reinforcement learning, that enforcing norms is valuable, even when it comes with risks to satisfaction of other preferences? The more promising domain general theories have begun to explicitly appeal to prediction error minimization to explain normative cognition (Theriault et al. 2021; Heyes, 2024, p. 25-26), consistent with our account. The reason is obvious: active inference essentially involves acting to minimize prediction error, which, in the social domain, shows up as an intrinsic preference for conformity to social regularities, exactly what nativists find lacking in older domain general models.
Another relevant set of empirical data concerns the context-relativity of social norms: most norms apply only in a particular set of circumstances or in the context of a particular activity (the only exception might be some categorical moral imperatives), such that performing behavior flouting these norms outside of these contexts does not elicit social sanction (the rules of chess apply only when playing chess, traffic laws apply only when driving on the road, etc.). This is reflected in the fact that, in studies similar to the ones mentioned above, children do not protest when counter normative behavior is performed outside of the context of the activity or game in which the “correct behavior” was originally perceived and learned (Rakoczy et al., 2009; Wyman et al., 2009). This context-relativity can be readily explained in the active inference framework, which is geared toward explaining the context-relativity of action and perception in general (Pezzulo et al., 2018; see also Clark, 2013). Indeed, as explained in section 1, the cognitive activity of an agent will be determined at any moment by higher level predictions contextualizing lower level sensorimotor predictions, which allow it to adapt its behavior to the regularities of a range of different environmental contexts. In social settings, this means that the predictive model will learn to distinguish various social contexts and types of activities, and learn to predict differing behavioral regularities in these contexts (eg. predicting what people do at a restaurant, while playing a particular kind of game, in a cinema, with a certain group of friends, etc.), therefore also leading to contextually differentiated norm enforcement[footnoteRef:14].  [14:  This mechanism could also explain the group-relativity of social norms (Schmidt et al., 2012). A norm will be enforced on the individuals whose behavior will be predicted to follow that norm by the generative model. If a regular behavior emerges in a local subgroup (eg. a particular kind of handshake in a group of friends), the members of this group could come to enforce this behavior on members of their local group, but would not expect this behavior to be performed by other members of the larger group.] 

The tendency to treat seemingly neutral social regularities as normatively appropriate, exhibited in the phenomenon of promiscuous normativity, is not limited to developing children. Indeed, in recent years, a large body of literature has started to uncover the fact that children and adults alike tend to conflate what is descriptively normal and what is prescriptively normal (Bear & Knobe, 2017; Roberts et al., 2017, 2018; Eriksson et al., 2021; Foster-Hanson, 2021). As Heyes sums it up, in normative cognition, “common is right” (Heyes, 2024, p. 18). For instance, children told that listening to a particular kind of music was common in a certain group formed a negative view and expressed normative disapproval of members of the group who did not listen to that kind of music (Roberts et al., 2017). In another study, adults’ judgments about the frequency of problematic social behaviors (eg. drinking and driving, consuming drugs, etc.) were positively correlated with their evaluation of the degree to which the behavior was normatively acceptable (Eriksson et al., 2021). Moreover, as Bear an Knobe (2017) point out, this inference from something being regular to it being normative is not limited to behavior, but also applies to artefacts such as tools and clothing. As with the mere exposure effect mentioned above, this extension of normative attitudes to non behavioral targets is readily explained in the active inference framework. 
This descriptive-prescriptive conflation, of which the phenomenon of promiscuous normativity seems to be a particularly acute example early in development, constitutes the main source of empirical evidence for the active inference account of social normativity. This account essentially states that agents will integrate in their generative model the behavioral regularities of their social environment, which will in turn be predicted and, in many cases, actively enforced on the social environment through normative attitudes and social sanctions. In other words, normal behavior automatically becomes, to one degree or another, normative behavior. It is therefore to be expected that the descriptive-prescriptive distinction, albeit fundamental in our epistemic and moral linguistic practices, turns out to be murky in our implicit normative attitudes. The active inference account provides a tailor-made explanation for this pervasive and otherwise puzzling feature of normative cognition. 

3. Objections

3.1 Normativity without regularity

While there are some reasons to adopt the active inference account of normative attitudes presented above, there also seem to be apparent counterexamples. The theory roughly suggests that generative models interacting with a regular social sensory input will learn this regularity and in turn enforce it on their social environment. Normative attitudes appear when, under the imperative of prediction error minimization applied to social contexts, learned behavioral regularities become actively enforced social expectations. But there seem to be cases where normative attitudes are established without being preceded by the perception of a behavioral regularity, as well as cases where social regularities are instantiated in a social group without them generating normative attitudes. We will begin by discussing this first kind of counterexample, before turning to the second kind in the next section. 
Important work on cultural evolution has shown that social learning does not just rely on the reproduction of the most frequently observed behaviors in a social group, but often on the reproduction of behaviors from individuals who are considered more influential or “prestigious” (Henrich & Gil-White, 2001; Richerson and Boyd, 2005; Chudek et al., 2012; Cheng et al., 2013; but see Chellappoo (2021) for a discussion of the conceptual difficulties surrounding the notion of prestige bias). Prestigious individuals can be understood as individuals who have attained a certain degree of skill and success in a socially relevant domain (eg. foraging, tool-making, social relations, etc.), such that other members of the group gain from paying attention to and copying their behavior. This “prestige bias” in social learning can be extended to the institution of social norms. For example, Henrich and Henrich (2010) report that, in Fiji, norms concerning which food to consume when pregnant are primarily shaped by prestigious individuals known as “wise women”, considered to be depository of a relevant expertise on the matter (in a way quite analogous to how pregnant women in the West follow the health norms communicated by prestigious individuals known as “doctors”). The fact that some individuals will be more influential in the institution and maintenance of social norms than others constitutes a prima facie objection to the account developed above. Indeed, such individuals could in principle unilaterally introduce or impose a new social norm in a group without it being antecedently instantiated as a behavioral regularity in this group. Similarly, the studies of promiscuous normativity mentioned in section 2.3. have discovered that children can learn a norm from a single action performed by an adult (Schmidt et al., 2016). Not only do children learn and subsequently enforce on others a norm based on non normative behavior from an adult, they often infer such a norm based on a single unrepeated behavior. Here also, normative attitudes appear without involving the learning of a behavioral regularity through the perception of a repeated behavior.
However, a deeper consideration of the explanatory resources available in the active inference framework shows how these cases of norm introduction and maintenance can be integrated in the active inference account developed above. As explained in section 1, learning in the generative model is modulated by a precision mechanism, which assigns a weight to particular predictions relative to their sensory input. When a high precision is assigned to the sensory input associated with a prediction (essentially meaning that this sensory input is treated as relevant and informative by the generative model), prediction error for that prediction will heavily impact the model, which will have to be adjusted to eliminate this precision error. In short, assigning high precision to the sensory input associated with a prediction in effect increases the learning rate for that prediction.     
Generative models attempting to predict the regularities instantiated in a given social niche will therefore learn to assign different precision levels to predictions associated with different kinds of behavior from different kinds of agents. This learning relies in large part on an “education of attention”, whereby developing members of a group learn to direct attention to socially relevant aspects of the environment. Important work on cultural learning in the active inference framework has already detailed the mechanisms underlying such learning (Ramstead et al., 2016; Veissière et al., 2020). In particular, some individuals in the environment will come to be considered as “epistemic resources” (Veissière et al., 2020, p. 14), that is, sources of relevant information whose behavior will be assigned a high precision and drive learning in the generative model. One of the main ways of identifying these “epistemic resources” will be to follow closely who other people in the niche are paying attention to, which is an efficient social heuristic outsourcing to others the task of identifying the relevant individuals (see Chudek (2012) for an empirical investigation of the use of this heuristic in children). Prestigious individuals, or adults interacting with children, especially in settings unfamiliar to them such as those of a psychology experiment, will be treated as such “epistemic resources”, whose behavior is likely to be considered highly informative with respect to the behavioral regularities of a given social context, and accordingly allocated a high precision by the generative model. Given the account developed above, in the appropriate setting, this means that these individuals would ipso facto constitute something like “normative resources”, whose behavior will drive learning of the normative regularities relevant to particular social contexts. If the appropriate precision is allocated to the sensory input produced by the behavior of a single person (eg. a prestigious individual), or by a particular action of a single person (eg. an adult interacting with a child in an unfamiliar context), an individual could therefore integrate a sufficiently rigid social prediction and then enforce it without having to perceive and integrate a repeated and regular behavior. 

3.2 Regularity without normativity

The second type of counterexample consists in identifying cases where a social group instantiates a behavioral regularity that does not evolve into a normative regularity, as would be predicted by the active inference theory developed above. A first remark on this front could be to point out that children eventually do grow out of promiscuous normativity. Although even adults are regularly guilty of conflating prescriptive and descriptive judgments, only children generalize normativity to any regular social behavior that they perceive. During development, children do come to learn the distinction between a simple behavioral regularity and a proper social norm. Where does this distinction come from?
We want to suggest that learning such a distinction is analogous to learning the distinction between an accidental and spurious environmental regularity and a robust and generalizable regularity. In the same way that children eventually learn that not every book has pictures in it by repeatedly interacting with different kinds of books, they eventually learn that some behaviors are not indicative of a normative regularity by encountering different types of behaviors in the same social normative contexts. For example, the children in the promiscuous normativity study (Schmidt et al., 2016) infer a norm concerning how to use a new object from a single action of an adult with this object, but they will eventually learn that this action was not indicative of a normative regularity concerning the proper use of this object if they encounter many other adults using the same object in a different way. Repeated exposure to such experiences will eventually curb this normative overgeneralization, as children’s generative models capture more and more accurately the normative structure of their social niche. Therefore, an adult not automatically forming a normative attitude in response to the perception of a locally regular behavior comes from the adult’s mature generative model having learned that local regularities are potentially idiosyncratic and not necessarily generalizable to future instantiations of the same situation, and this lesson applies equally to the physical and the normative environment. 
A variation on the theme of this first objection is to mention that societies exhibit many behavioral regularities that are not normatively enforced. For example, the United States experiences more public shootings per year than many other countries, but this does not seem to make public shootings more normatively accepted in the United States than they are elsewhere. Often, such cases can be explained by an incompatibility between these non-normative behavioral regularities and preexisting rigid predictions shared in the group, preventing such regularities from acquiring themselves the status of rigid social prediction. As explained by Theriault et al., an agent (or a group) must always “balance the benefits of a predictable social environment against her other needs (e.g. food, sex, safety)” (2021, p. 111). Many socially deleterious behavioral regularities will thus be prevented from generating positive normative attitudes because they conflict with rigid and widely shared predictions of positive social outcomes. For example, somebody getting regularly bullied at school would not necessarily come to act in a way so as to actively generate bullying behavior from their schoolmates, because that would generate significant prediction error related to other important social predictions, such as receiving social validation and maintaining positive relationships with the members of one’s group (Baumeister and Leary, 1995; Over, 2016). In the same sense, public shootings, although regular, conflict with a relatively rigid normative expectation of public security and would therefore not be consolidated as a rigid social prediction[footnoteRef:15].  [15:  An interesting consequence of the view adopted here is that the prediction error generated by a high number of public shootings might eventually unsettle this prediction of public safety, leading to an increasing acceptance and normative insensitivity toward public shootings. In this sense, we do want to bite the bullet to some extent, and maintain that almost any sufficiently robust behavioral regularity in a social group will come to affect the generative models of its members and in turn affect the normative status of this regularity in this group. This is notably consistent with research on violence desensitization showing that repeated exposure to violence decreases emotional disturbance while witnessing violent behavior (Krahé et al., 2011; Mrug et al., 2016). ] 

In the other direction, behavioral regularities that align with preexisting social predictions will tend to be more easily acquired and enforced. This is in part why norms performing a socially useful function will tend to appear and stabilize relatively easily (see eg. Boyd and Richerson, 2002): they are more easily predicted by generative models independently predicting positive social outcomes[footnoteRef:16]. In the active inference account developed here, a large part of the dynamic evolution of systems of norms in a social group is explained by the relation between perceived behavioral regularities and preexisting social or metabolic predictions shared in the group. This relation captures what Kelly and Davis (2018) call the “psychological stickiness” of norms, that is, the fact that norms will be more easily acquired and enforced in a group when they fit well with the preexisting system of norms, dominant narratives, cultural habits and worldview of that group (Gottschall, 2012; Bicchieri and McNally, 2018). For example, a group where a widely shared narrative assigns an inferior status to a certain class of individuals will more easily adopt a norm removing certain rights to this class rather than to a more dominant class. Quite simply, a behavioral regularity will be more easily integrated in the generative models of the members of a group, and in turn enforced as a normative regularity, if it generates less prediction error and therefore requires fewer adjustments in its preexisting social predictions. [16:  Nevertheless, the failure of fully functionalist accounts of social normativity (eg. Arrow, 1970) shows that the apparition and stability of social norms cannot be entirely explained by their positive social function (Elster, 1989a and b; Boyd and Richerson, 2001). Indeed, maladaptive social norms also abound. The account developed here can explain the evolution of such socially deleterious norms either through simple behavioral regularity, or the influence of prestigious individuals, or compatibility with the preexisting set of social predictions, all the while explaining the introduction and stability of socially useful norms by the exact same means. 
] 

Finally, a last objection consists in remarking that numerous nonhuman animal species also form social groups and exhibit behavioral regularities, but do not seem to enforce these regularities through social sanctions and normative attitudes. Indeed, many believe that social normativity, and normative attitudes in particular, are an exclusively human phenomenon (see eg. Schmidt and Rakoczy, 2019; Peregrin, 2023). If normative attitudes emerge from a fundamental biological tendency to alter one’s niche to make it more predictable, why aren’t they more prevalent among nonhuman social species? The answer is that not every social species evolves the kind of social malleability that promotes active social niche construction. As explained in section 2.2, the ecological conditions of human social groups selected for pro-social attitudes and behaviors that made possible active and durable behavior shaping. The interaction between these pro-social characteristics and the tendency to construct a more predictable niche created a self-reinforcing loop increasing at the same time these pro-social tendencies (through the enforcement of norms favoring these tendencies) and the active enforcement of social regularities (through the increased effectiveness of social sanctions) (see Tison, 2025, for more details). This interdependent cocktail of pro-social and normative attitudes was then itself selected in social groups for its positive effects on social coordination, enabling and stabilizing large-scale cooperation in human societies (Fehr and Fischbasher, 2004; Zawidzki, 2013; Henrich and Muthukrishna, 2021), and increasing social predictability (Boyd and Richerson, 1994; Ross et al., 2023). These ideas are notably consistent with the mindshaping hypothesis (Zawidzki, 2013; Zawidzki and Tison, 2025), which suggests that the large-scale coordination and joint activities characteristic of human social groups are explained by various socio-cognitive mechanisms aiming to increase behavioral homogeneity and conformity, in which norm cognition takes a central place.
This view is even in a prime position to explain the presence of forms of proto-normative attitudes in nonhuman social species such as chimpanzees (Andrews, 2020; Fitzpatrick, 2020). Indeed, if a social species evolves the sort of social sensibility and behavioral malleability described above, we should expect it to start instantiating some mechanisms of active enforcement of the behavioral regularities found in its various social groups. Different social species might figure at different points of a continuum ranging from no active social enforcement to the pervasive normative practices characteristic of human societies. This is consistent with recent calls for a more gradualist view of social normativity across the animal kingdom (Westra et al., 2024; Andrews et al., 2024).    

Conclusion

In this paper, we have sketched an account of normative attitudes based on the active inference framework. This framework suggests that biological systems fundamentally aim to minimize the discrepancy between sensory inputs informing them of their state in the world and predictions issued by a generative model, which allows them to maintain themselves in states conducive to their survival, reproduction and well-being. For eminently social species such as humans, this predictive activity will be directed toward the social environment, that is, the behavior of the members of one’s social group. When the social environment instantiates a behavioral regularity, the generative models of the members of the group will come to predict this regularity, and in turn actively sculpt their social environment so as to generate social sensory input confirming this prediction. Such a social prediction therefore becomes a normative attitude, enforcing a normative regularity through the distribution of social sanctions incentivizing behavior consistent with this predicted regularity. This account illuminates a variety of well-confirmed empirical phenomena related to normative cognition and can explain a wide range of relevant facts concerning the evolution and development of normative attitudes.
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