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How do people attribute others’ emotional states, and 

could it be replicated using artificial intelligence? 

 

How people understand what emotions another person is feeling is a crucial aspect to 

socialising. We rely on this information to plan how we act around others, such as avoiding 

angry people who may be a threat to you; switching subjects in a conversation when you 

suspect the other person is not interested; or just working out that something is upsetting your 

friend and they need support. This type of emotional processing is fast and on-line, allowing 

us to gather evidence straight away and readily detect changes in emotion to match an ever-

changing world. It has been suggested that the application of the systems underlying 

emotional attribution could provide us with useful technology improving how we interact 

with computers, as well as bring us one step closer to the goal of being able to artificially 

replicate the mind of a human being.  

 

1. Emotional States 

Humans, and arguably animals (Mendl, Burman, & Paul, 2010), possess a varied ranged of 

emotional states. The purpose of these is to drive and bias behaviours for evolutionary 

advantage (Baumeister et al., 2007). They are linked to both cognitive and physiological 

changes in the body, for example anger makes us behave more aggressively, quickly and with 

little thought for consequences of actions; as well as activating the sympathetic nervous 

system which prepares the body to react to the environment which caused the emotional state, 

for example increasing heart rate, perspiration and release of glucose (Novaco, 2000).  

With applying general systems theory (Bertalanffy, 1968), we can create models of emotional 

states and how it is decided which one is currently selected. This suggests that the world is 

comprised of systems, some which are open and react to input from the environment, and 

others which are closed, where there is no exchange with the environment. The brain itself 

can be considered an open system: processing input from the environment collected from the 

senses into many subsystems before producing an output (behaviour). The effect this output 

has on the environment is then measured, and feedback is sent back to the system in order to 
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reduce discrepancy between the actual state and the goal state which is where the system 

wants to end (usually homeostasis). 

Through looking at basic systems, we can expand our understanding to more complex ones. 

Within emotion systems, infants possess a basic structure illustrating the components of 

emotion. Infants often use signals such as crying to alert to the caregiver that they need 

attention (such as feeding or changing). The change from one state (calmness) to another 

(upset, crying), and back once the demand has been resolved shows the flexibility of 

emotional states and how they can be selected based on the environment. In The Emotional 

Machine by Minsky (2006), he suggests a model to explain this behaviour called a “Rule-

Based Reaction-Machine”. This simplifies the actions of the brain into if „x‟, then do „y‟ 

rules, which matches specific situations (such as feeling hungry) to an action (cry), aimed at 

restoring a homeostasis (being fed). As the brain develops with age, these rules become more 

complex, with emotions overlapping and being affected by other things such as cultural 

values. This creates more complex types of emotion separate from the basic instinctual 

emotions – such as disappointment, scheming and disappointment. As other systems are 

developed, such as inhibition with the development of the frontal cortex (West, 1996), these 

combine these into our internal structure of emotional states.  

To note, emotion states themselves are thought to be governed by more stable personality 

types, for example the five-factor-model (Digman, 1990). This suggests that there are five 

factors that control the emotions (and behaviours) a person has. For example someone with 

the personality trait neuroticism is more likely to display affects of anxiety and depression. 

Another example of personality models related to the five-factor-model include the 

Behavioural Inhibition/Activation Systems (BIS/BAS) proposed by Gray (1981). This 

suggests that personality itself resides in how the brain is constructed neurologically, with 

differences in these two systems causing how an individual reacts to punishment (BIS) and 

reward (BAS). There is further evidence suggesting that personality can be linked to 

heritability suggesting a biological link, (Bouchard & McGue, 2003).  

 

2. Attributing Emotions 

When two people interact, this creates a feedback loop between dyadic emotional systems. 

Where one person displays anger, the other may display fear which feedbacks into the first 
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person, possibly diminishing the response of anger or maintaining it if appropriate to their 

goals. Being able to identify another person‟s emotions is critical to being a successful social 

human being. Machiavellian intelligence is just one example which benefits individuals from 

being able to do this, allowing the use of lie detection, as well as misleading the other 

individual through lying to their own advantage. Being able to detect another individual‟s 

emotion is also needed in order to form and maintain healthy attachments through avoidance 

of conflict.  All of this requires identifying or attributing the emotions: working backwards 

from behavioural evidence to what emotions people are feeling, and possible explanations to 

why they are feeling that.  

It has been suggested that there are social benefits for being able to communicate emotions, 

suggesting why we have these external emotional expressions in the first place. This is 

because through expressing our emotions, we can communicate how we are feeling inside 

which produces particular actions in other people, such as the baby crying to get fed 

(Fridlund, 1997). Another example is the use of anger to be used instrumentally to get 

someone to submit to you. By producing these noticeable expressions (raised voice, widened 

eyes), we show what our emotional state is, which makes people act accordingly, in the case 

of aggression for them to avoid threat and submit.  

The information available to form these emotional attributions can be derived from the 

communication between people. This includes features associated with facial expressions, 

language and behavioural actions such as body language. When we attribute emotions, we 

work backwards trying to understand why a person is producing a combination of these 

features. For example, if someone is avoiding eye gaze we may expect that they may be 

uncomfortable and avoidant in the current situation. A lot of information about identifying 

certain emotions (such as happiness, anger) can be picked up from the eyes alone (Baron-

Cohen, Wheelwright & Jolliffe, 1997), and impairment from being able to do this is thought 

to be associated with poor understanding of emotions, as found in autism (Golarai, Grill-

Spector & Reiss, 2006). Emotion can also be derived from vocal expression as shown by 

Scherer & Oshinksy (1977), where over two-thirds of the variance of emotional attributions 

in their study could be explained through the manipulation of the auditory characteristics 

such as pitch, amplitude and contour. Finally the use of body actions such as clenched fists, 

or folding arms, can give further clues to a person‟s underlying emotion. 
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There are two methods in which a person can apply attributions about emotional states. One 

works out how a person is feeling due to environmental cues (attribution theory). The second 

imagines how a person would feel based on how they themselves would feel in similar 

situations (empathy). These two are not necessarily independent and may be used together in 

order to attribute emotions.  

 

2.1. Attribution Theory 

Attribution theory concerns how people make explanations of human behaviour, and why 

they do the things they do (Heider, 1958). There are two types of attribution that a person can 

make: external and internal. External attributions implicate external factors as the cause of the 

behaviour (such as the environment, and other people). Internal attributions assign the causes 

of the behaviour to characteristics of the individual such as personality, attitudes and mood. 

The latter type of attribution concerns thinking about emotional states of the individual. 

Frieze & Weiner (1971) latter added an additional dimension of stability to the framework 

proposed by Heider (1958) to account for the differences between lasting invariable (and thus 

predictive) causes, such as personality factors and irregular and variable causes such as mood 

and effort. Because of the bias in information presented as we cannot always see the 

environmental effects which pressure a person (such as marital problems), we tend to make a 

fundamental attribution error (Jones & Harris, 1967). This is where we tend to explain the 

behaviour of individuals in terms of the internal factors rather than external. This means we 

tend to make more judgement about a person‟s emotional stability: about their personality 

and current emotional status. One benefit for this is that it provides us with information which 

may allow us to greater predict future interactions with that person, thus enabling us to plan 

accordingly. 

As mentioned, there are three ways in which a person can gather evidence to make these 

attributions: facial expressions, through language, and body language and actions. We often 

use information gathered from other people in order to make our judgements on an 

individual. Kelley (1967) presented a co-variation model for attribution which includes three 

dimensions which provides information to the causes of behaviour. In order to infer causes of 

behaviour, an individual has to correlate the cause to the behaviour. If the cause is not 

present, then the behaviour shouldn‟t be too. These inferences again help us to understand the 

emotional causes of behaviour. The three dimensions included are: consensus, how other 
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people behave when given the same situation; consistency, how the individual behave in the 

situation at different times; and distinctiveness, is the behaviour distinct to the situation or 

does it apply to others. When given enough time with an individual, personality traits can be 

worked out using these three dimensions. For example you can work out whether a co-worker 

is overall reliable if they hand in their work all the time, and this expands across other 

behaviours such as always turning up to work on time, never being ill etc.  

Through the use of conversation, we can pick up emotions of what the other person has quite 

readily in two ways. One is from the ability we have to introspectively identify what 

emotions we are feeling, and the ability to declare them (“I am unhappy”). We may further 

explain causes for these emotions as well. A possibility for this function is in order to identify 

when our emotions deviate from the norm, allowing us to act upon them and correct them 

(Frijda, 1986). Additionally, we need not describe emotions explicitly, but descriptions may 

help convey an individual‟s emotional state, or just general conversation. If a person is 

usually lively in talk, and their current tone is slow and subdued, we may expect that they are 

feeling saddened due to something. The power to do this through language does not 

necessarily require people to be talking face-to-face, but it can also be communicated through 

computers. Instant messaging and emails are ways in which people can talk to each other 

through the internet, and emotions can be conveyed through a variety of means such as using 

emoticons (punctuation arranged in certain ways to create faces expressing emotions, such as 

„:-)‟ looking like a smiley face), or even the use of grammatical structure and capitalisation, 

italics etc., (Sanderson, 1994).  

 

2.2. Empathy/Simulation Theory 

Another possible model involving how other people‟s emotions are understood includes the 

ability to empathise with the person. This allows us to „feel‟ the emotions another person is 

feeling based on knowledge of the contextual surroundings of that person. For example if 

they are under a lot of pressure due to a large workload and little time to do it in, we may 

„feel‟ their stress and irritability. The reason we may feel their emotions is possibly due to the 

way the brain is hardwired. Simulation theory suggests that we understand others first by 

producing this empathetic response, which allows us to access the mental processes related to 

that emotion. This allows us to understand what sort of behaviours the individual may be 

likely to express through understanding what we would likely do in that situation.  
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Evidence for this theory comes from the discovery of „mirror neurons‟ in macaque monkeys 

in which pathways concerning watching and performing motor actions seem to be shared 

(Pellegrino et al., 1992). This suggests that when these monkeys are watching a motor action, 

they themselves may perform it in their heads in order to understand it. This has also been 

related to emotional structures within neuroscience (Singer & Lamm, 2009) with similar self-

and other-emotion pathways shared. They also showed that the ability to empathise is also 

affected by other factors – such as contextual appraisal, the relationship between the 

individuals, and perspectives taken during observation.  

Studies have also shown that new-borns can imitate various body actions performed by 

adults, for example: mouth opening, smiling, tongue protrusion, finger movements, and also 

emotional expressions (Meltzoff & Moore, 1977). This may show the starting points for the 

bonds found in empathy between the self and other, and may be developed through age to 

understand the perception of dispositions and intentions in other individuals (Meltzoff, 1990). 

 

3. Applying this to Artificial Intelligence 

The application of emotional attribution to machines would provide us with many new 

resources that can be used where human-computer interaction (HCI) can be concerned. The 

original purpose of creating an emotional AI was to increase it‟s believability (Bates, 1994). 

This may help achieve a variety of functions, such as creating better HCI as the user feels 

more comfortable with the machine. In tools such as using psychotherapy or anger 

management that could use computer based applications this would be useful as the user 

interacts with the computer in a similar way to a real life therapist rather than just a self-help 

book. This would be beneficial when there are high demands for therapists and not enough 

time to see every patient, or if the person doesn‟t wish to see someone in real-life due to 

anxiety. Also the ability to readily seek help by just turning your computer on would help in 

times of crises. This application to health care has already been explored by Bickmore et al. 

(2005) which uses emotional skills such as empathy, and social dialogue, to maintain a 

relationship with the user over time to provide automated behavioural change to improve 

health. The use of this compared to a control system shows positive ratings towards the 

emotional system. 



7 
 

This application of an emotional AI can also help create immersion with the system as the 

characters seem more realistic. This could be also beneficial for enjoyment in video games 

and other entertainment media, and this may also be coupled with education to help improve 

teaching children (e.g. Prensky, 2003). The use of emotional AI in games can be further used 

to highlight important goals, and failure/success to meeting the demands of these goals can be 

displayed using emotional cues, reinforcing that user. 

Other applications of emotion attribution itself, in which a less human presence is involved, 

may include devices used in biofeedback. These instruments are used to measure 

physiological functions, and feedback these to the individual which allows them to be 

regulated and manipulated to improve health or performance (deCharms et al., 2005). Other 

measures of emotion can be combined with these biological measures to continuously 

measure an individual‟s emotion. This can be used in anger management to indicate to the 

user that they are angry in order for them to take control over this and calm down, as well as 

providing on-the-spot interventions with other emotions such as in the affective disorders of 

anxiety and depression. Another way emotions can be regulated is through the use of 

subliminal feedback loops (Ritter, 2011). This involves recognition of the user‟s emotional 

state (such as concentration levels), and feeds this back to the computer system which 

accommodates for such (for example increasing screen brightness), attempting to regulate 

optimal levels. 

Finally through the use of dyadic emotional modelling, we may be able to produce 

predictions about possible future emotions a user may experience based on how they are 

feeling in the current situation. This will allow the AI to theoretically modulate the emotions 

of the user to avoid bad outcomes (such as depressive moods) through conversational 

interactions (Deryugina, 2010). It is possible that a history can be collected individual to the 

user in a similar way in which we build attributions over time on people we know. Using AI 

this has the added ability of not being distorted through human limitations – such as limited 

attention and memory problems or the fundamental attribution error as all the AI needs to do 

is search through a database. 

The use of emotional attribution does however need to borrow many similarities concerning 

how humans attribute emotions. For example it needs to be able to be flexible on what 

information is given to it, updating all the time to make sense of sudden emotional changes, 

as well as being interactive to explore these emotions. One example of an AI design that 
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attempts to do this is shown in Gratch & Marcella (2005). In this study, they created an 

emotional AI system that uses psychological appraisal theories to predict the emotional state 

of the user. It does this by appraising emotionally significant events to the user (such as 

family related matters) and matches the system accordingly on the prediction of the user‟s 

mood. It does this through changing behavioural characteristics such as facial expressions, 

gestures (smiles/nodding), body movement and speech. In a sense, it changes the emotion 

state of the computer AI in order to complement the user's current emotion. Being able to 

achieve this is important since it has been shown that a person‟s emotional state determines 

how they detect other's emotions (Schiffenbauer, 1974), so a negative feedback loop with the 

computer creating an appropriately matched emotion to the user is necessary for the system to 

work and reflect real-life emotion attribution. 

To gain information about the user, there are a variety of methods that can be adopted which 

resemble how humans create attributions. With the use of language, either talking through a 

microphone which analyses speech can be adopted, although it has been shown that this can 

be unnecessary as it is possible to attribute emotion through text alone. Human facial 

expressions can also be processed and analysed using video cameras in real-time to infer 

emotions (Bailenson et al., 2007). 

 

4. Problems and Limitations 

There are a variety of problems and limitations to the application of human emotion-

attribution to AI machines. The first is the level of believability which may result in the AI 

falling into the uncanny valley. Although computer scientists attempt to avoid this, creating 

an emotional AI that can read emotions may be hard to push beyond this as the use of 

expressions may seem forced and humanlike. Also a machine that can understand all of your 

emotions and can adapt because of this seems unnatural, so there may be limitations to how 

far we can take this technology, especially with the need for it to be mostly subtle. This is of 

concern as one of the reasons for creating an emotional AI is for the believability (Bates, 

1994), and if this is not met then users may feel uncomfortable using the system. 

Similarly, there is the problem of whether we are just building something that resembles what 

human‟s do and which doesn‟t actually match the same processes. Humans have been created 

through millions of years of evolution, is it really possible to replicate all of these through 
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AI? In theory it should be – systems are systems and doesn‟t matter through which medium 

they are on if they are the same processes linked together in the same way. Similarly, most 

humans share the same basic modules to produce emotional attribution (except in cases 

where this may be absent such as in autism). Each of their brains is unique but still shares 

these same underlying systems. However there are limitations to how much we can 

understand about ourselves meaning there is only so much we can apply to an emotional AI. 

There is the possibility of some systems being hidden out of investigation due to their 

unconscious nature, and archaic systems may have been replaced, but still exist in the brain – 

such as the appendix does, or old bits of computer code that haven‟t been deleted. This is of 

importance when you consider that small pieces of informational cues around the 

environment may filter into how we make attributions, creating a chaos effect.  

These limitations mostly concern creating an exact replica of the human emotion attribution 

system. Although being able to create an exact clone of the human brain would help us 

understand it‟s functioning more fully, creating human emotional AI would be less valuable 

in its application if you apply all of the processes involved behind emotional attribution. For 

example there are a variety of biases in attribution (the fundamental attribution bias for one) 

that have an effect on how we perceive others emotion. One example is how our own 

emotions factor into this (Schiffenbauer, 1974), and this is also shown in clinical cases such 

as in anxiety where there is an affect on the ability to recognise facial expression (Demenescu 

et al., 2010). 

To understand others emotions it may be needed that we have to understand our own, as 

shown by simulation theory. To require this, information from the body proper may be 

needed in order to integrate emotional understanding (Damasio, 1994). For a machine to 

accomplish this exactly as a human would be impractical. Even then we fall into the problem 

of the Chinese room experiment (Searle, 1980), unsure whether we have just created a system 

that resembles human emotion but doesn‟t actually involve the same processes behind it. 

Instead however we could work around these issues by just using similarities found in human 

emotion and emotion attribution. Through the use of databases, we can pair up what emotions 

link to what physiological processes (such as anger and elevated heart rate, dilated pupils 

etc.). In a similar way to medical prognoses, the AI could then predict what emotion the user 

is feeling from this variety of information and adapt to this. Although the actual physical 
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feelings do not exist, they still have instances somewhere in the system producing similar 

input back into the emotional system.  

Although this would be considered cheating because we are using features that are not 

involved in the emotional attribution process in humans, the use of the basic structures can be 

improved upon with additional technology to make emotion detection superior in AI. It is 

possible that certain things can be mimicked – such as using cameras to detect facial 

expressions and language tools to analyse speech. We can improve upon this by using 

additional measures that are unavailable to humans, such as those physiological measures 

available for biofeedback: including but not limited to heart rate, skin conductance, and brain 

waves. Through a combination of these we may improve performance of the emotion 

attribution system in AI compared to just normal human attribution.  

Most of how we apply emotion attribution depends on the function of what you want to 

create – do you want to create something faithful to creating a similar human mind; or 

something that can just recognise human emotions to react upon that information? In the 

second case, these sort of shortcuts and additions may be important to us, but do not exactly 

resemble the human attribution system we ourselves possess. However underlying this does 

resemble similar structures of how information is structured to identify the emotions of an 

individual. 

 

5. Conclusion 

To summarise, humans collect a variety of clues from the environment in order to attribute 

emotions to other individuals. They can achieve this through inferring why an individual 

performs such behaviours, or through empathy in which they imagine themselves as the 

individual in context in order to understand and „feel‟ their emotions. Theoretically it can be 

possible to create an AI which incorporates human emotional attribution, as systems which 

are replicated should be the same regardless of what medium they are running on (biological 

versus computation). However in the AI systems existing now such as Gratch & Marcella 

(2005) which use similar processes to how humans attribute emotions to others, none of these 

AI systems reflect real-world attribution fully. So theoretically it may be possible, but 

practically there are limitations preventing us achieving this fully or the use of short cuts that 
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mimic features may be much more desirable and practical to use in most real-world 

applications of the technology. 
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