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Agents
The problem of agents’ believability is a dominant part of the general problem of believability.

As a matter of fact little study is dedicated to believability in general and the relevant literature concerns the construction of virtual and fictional characters in dramatic arts and storytelling (Mateas, 1995). Agents/characters hence concentrate in general the most part of the literature about believability and little space is left for believable objects. 
Nass, 2000 indicates 3 domains where there is a problem of believable agents, in addition to traditional dramatic arts: AI, embodied agents and avatars or other types of agents in VR and teleoperation. The three domains present different requirements: even if the third domain can exploits some achievements in the previous two, a great difference is represented by the fact that agents are supposed to interact with the user (as AI) and also to be perceived as being specific individuals (and not general intelligent machines) with rich personality (contrarily to robotic insects).
A lot of indications can be given and have actually been provided in order to produce believable characters and believable agents. And they do help producing believable characters. But maybe one needs less in order to produce believable characters, or maybe not: how to know? 
The only way is to individuate the rules that produce believability in each specific situations starting from the minimal necessary conditions for believability in general and eventually add some local additional conditions that emerge from the research on human commonsense knowledge and ontologies. 

The preliminary action in order to produce believable experiences is hence to correctly describe the characteristics and aims of the experience that one wants to convey in order to be able to individuate the audience’s or users’ expectations that must be respected and the expectations that are susceptible of being activated and also to correctly describe the possibilities and characteristics of the context of the experience (type of medium) in order to know which expectations cannot be fulfilled and hence which expectations should be de-activated. As a consequence of this first step it is possible to define the techniques that are suitable to activate certain expectations, to fulfill the activated expectations and to de-activated expectations that cannot be fulfilled.
The second step consists in respecting the minimal requirements for believability and to extract from the minimal requirements the corollary conditions that apply to the specific situation.

Believability is not an all or nothing kind of judgment: an experience can be more or less believable. The minimal characterization of believability indicates the necessary conditions that must be respected in order not to produce a fall of believability in generic contexts and for generic contents. 

Context varies on several dimensions: type of experience, type of medium, type of aim and application, etc. And also contents of experiences can vary a lot: for instance they can display characters or not, characters can be agents with whom it is possible to interact, etc.

Each specific condition entails specific factors that must be respected and factors that must be avoided in order to produce believability, for instance in order to produce a believable character (believable as a character), a believable human-like character (believable as humanlike character) or even a believable realistic (in the sense of simulation) human-like character) in narration (purely symbolic dimension with possibility of interaction), films (symbolic and perceptual but not interactive dimension)  or VR (symbolic, perceptual, motor and interactive dimension). 

The elements that constitute the basis of every pyramid of relevant factors for believability are the following: the notion of possibility in a certain context, the necessity of respecting internal coherence and the expectations that are activated, the effect of allowing the audience or users to enter in a game of make believe that the experience concerns entities that are as if they were real. The different domains of “believable as” and of external context (with presence or not of medium) will have to respect these preliminary, general conditions in order to be believable and to respect additional conditions that will be specific case by case but that will stem from the general conditions. Even when things become more complicated, it is still important to search for the minimal conditions that must be respected in order to produce believable experiences. This requirement is particularly evident for very complex entities such as fictional and virtual characters. 
The third step thus consists in gaining knowledge about the user’s expectations in respect to the specific experience which is proposed. 
For example, if the aim is, as it is often the case in VR, to create a believable virtual character that interacts with the user, hence to fulfill a specified set of expectations of the users in regard to human beings, it is necessary to gain knowledge about the expectations that human beings entertain about other human beings: expectations about the perceived physical aspect, expectations about the level of interaction, expectations about the relationship between inner states and exerted actions and reactions, etc and to gain knowledge about which of these expectations are more relevant. 

List of general indications 
based on intuitions for virtual believable characters or agents:
1. Rationality (Reidl, 2005) in the sense that the behaviors and actions of the character or agent appear natural and rational in reason of the character’s intentions, desires, beliefs, motivations. 
2. Coherence

3. Self-propelledness
4. Movement and behavior 

5. Emotions

6. Specific personality

1. Rationality is a fundamental characteristic of human beings according to Davidson: rationality, coherence and beliefs. Coherence between actions and beliefs, intentions, desires, motivations makes a character appear rational. A causal problem seems to be at stake, the causal role of intentions, beliefs, motivations and desires over action. The themes of rationality, coherence and interpretation are developed by Davidson, 1984.
2. Coherence seems to play a role at different levels in the believability of characters and agents: 

· coherence between cues that indicate the type of personality (see Nass, 2000)

· coherence between the level of realism employed for the physical aspect and the level of realism employed for behavior (see Goetz, 2003)
· coherence between the realism of the character and the realism of the background (McCloud, 1993).
Coherence is not necessarily positive in all cases (see third case) and can constitute a source of information.
Nonetheless, in non-social interactions (perceptual, emotional and cognitive interactions with objects) coherence of the stimulus situation is a value. Coherence is re-established in presence of discrepancies both at the synchronic level (discrepancy between the activity of different sensory modalities) and at the diachronic level (discrepancy between expectations and current experience). The lending of coherence can be considered as a phenomenon of assimilation or a manifestation of the conservative nature of cognition. It finds a justification in the negative value of violations of coherence for adaptive behaviors. 

Violations of coherence can be said to have a disruptive effect on adaptive behaviors directed to objects and events and on interpretative actions directed to other intentional entities. 

3. Self-propelledness states that: believable characters should show to react to their environment and in the same time show to have free will (see the Oz project). 
The importance of this theory for believability might be founded on the following consideration by Nowak, 2003. According to Nowak, 2003 self-propelled, self-guided action and volitional agents trigger the intentional stance. Rocks or plants are not suitable to trigger the intentional stance if they are not Disney’s rocks or plants. Hence, audience and users would be disposed to project intentions in very simple creatures that appear to be self-propelled and have self-guided behaviors.  
The example of Tamagotchi illustrates that the projection of intentionality is at work when the creature responds to the actions of the user in a non strictly causal way. This is maybe less than self-propelledness, it is just a behavior which is motivated but not caused in a lawful manner. 
This fact reveals a special theory about causes and animated entities which are not purely reactive but are nevertheless reactive: living entities are touched by external events, but they are not properly caused, external events just work as motivations, reasons for acting, not as causes of action. The fact of seemingly act upon motivation is the same as having intentions and the attribution of intentions just requires minimal behaviors on the side of the creature: responding to causes in a way that is not completely deterministic and lawful, show regularities that are not laws.
The notions of empathy and the structure of mirror neurons might have a role to play in the believability of lifelike agents and in the tendency to project intentions (Dennett, 1991), rationality (Davidson, 1984). 

4. The assertion about the importance of movement and behavior might be reduced to the assertion about the role of self-propelledness. In fact, only when a creature acts, behaves or moves in some way it is possible to ascertain if it behaves in aself-guided or dependent way. The importance of movement and behavior would hence be secondary to a more basic requirement, which is self-guided action. 

5. The same reason could explain the often recalled role of emotions (see Thomas & Johnson, 1982 and Oz project). We can hypothesizes that emotions is necessary for believable agents because emotions are crucial motivations to act and also states that are typically touched by external events: they are structurally part of the causal (motivational) system of human behaviors. Behavior affects emotions and emotions affect behavior.

The presence of acting upon motivation and of presenting a suitable behavior for showing of acting upon motivation would hence constitute the very basic requirement in human psychology for considering a fictional or virtual agent as being believable as agent. 

Theories of emotions that are in use in computer models of emotional agents are theories that can be easily transformed into code and implemented into AI and emotional agents. The most used is Ortony et al., 1988; Ortony, 2003.
6. Another feature of believable characters according to Oz project and MiraLab research on idle movements is the fact of possessing a distinct personality. Which is the minimal, basic requisite behind this feature? That an agent must be identifiable and recognizable as a certain individual and that it cannot be mistaken for another one? The fact of being distinguished from other agents is important in certain situations and not in others. For instance, it is not important in the case of a crowd or group which acts as a one. It is important when one wants to know who is responsible for a certain action or who is concerned by certain events. 

Again, the problem of causes and motivations (and at the end, eventually, the problem of the intentional stance) seems to be the source of different more specific requirements, such as the presence of behaviors, emotions and now also the presence of a specific personality. 

The secret of the illusion of life, the illusion of being alive would hence consist in the possibility of attributing intentionality; in other words, in the possibility of reasonabl playing a game of make believe in which the agent can be considered as a living and intentional creature because it presents features that are at the basis of what we (in our folk psychology) consider to be an intentional living entity: act upon reasons and not upon lawful causes. As a make believe sword is normally at least a stick, a make believe intentional living character is at least a character which responds to external events in a regular, non-constrained way.

Davidson, 1984 
Davidson reduces meaning to interpretation and affirms that coherence is a necessary condition for interpretation, but he sustains that the interpreter lends coherence to the speaker in order to make the interpretative task possible. 

The speaker must show a minimum of coherence, because if he doesn’t interpretation becomes impossible. In the mean time, the interpreter is responsible for the attribution of coherence. The interpreter can be more or less disposed to make efforts for reconciliating the speaker’s behaviors and utterances to rational motivations and coherence. Hence one can act on the user/interpreter in order to be more disposed to tolerate violations of coherence on the side of the agent/speaker and not only on the personality of the agent/speaker. The possibility of interpreting a speaker/agent hence lies in the balance between effective consistency and coherence on the side of the agent and the disposition on the side of the interpreter/user to make an effort for seeing the other as a coherent, rational entity.  

Interpretation can be considered the main characteristics of relations between human beings or social relations in general, in contrast to relations between human beings and objects or events. If one wants to create a virtual entity that is considered as a believable agent, one has to build an agent that can enter into a relationship based on interpretation with the user
. 

Ortony, 2003

Position statement: 

· Believability of artificial emotional agents requires consistency and coherence (with certain levels of variability within consistency). 

· Consistency across emotions, motivations, actions that fit together at the local level (moment to moment): consistency between the situation and the internal emotional response, consistency between the situation and the external behavioral response or tendency, consistency between internal and external responses. 

· But consistency is not sufficient, coherence through time and situations is required. Coherence is provided by the presence of a certain personality

· Personality is the engine of behavior

Motivations:

· Consistency across similar situations is a salient aspect of human behavior. 

· It is in virtue of consistency and coherence that human beings are able to predict the internal and external reactions of other agents. Arbitrary behaviors without consistency in the agent’s actions do not make sense.

· Personality is not added just to make agents more complex but in order to contribute to coherence as a major condition for believability

Requirements for believable agents:

· Believable agents must have the following models in order to show consistency:

· Coherent and relatively stable value systems in terms of which the environment is appraised (similar situations elicit similar emotions)

· Set of goals

· Set of norms, standard values

· Tastes and preferences

· Emotion intensity (similar situations elicit emotions of comparable intensity)

· Relation between internal emotional states and external behavioral tendencies

· Expressive tendencies

· Somatic

· Behavioral

· Communicative

· Integration processes

· Attentional

· evaluative

· Coping strategies

· Problem-oriented coping

· Emotion-regulation coping

· Believable agents must have a personality in order to show coherence: 

· Clusters of interrelated traits: traits and behaviors are not added on the basis of intuition but on the basis of an engine of for behavior and emotion generation that warrants consistency and coherence

