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It might be Kairos 
Abstract. To make use of the term Kairos in the design of Persuasive software a formalisation of Kairos is needed. In this article the problems with a formalisation is discussed.Every generic formalisation should satifisfy several properties: 1) The identification of Kairos should be based on probabilities instead of catagories,  2) The formalisation should be able to adapt the identification of Kairos based on experiences.  Bayes net is evaluated as a candidate. It fullfill all criterias but has one drawbacks: it introduce a high calculative complexity. 
Keywords: Kairos, Motivational technology, Mobile persuasion, Bayes net, Localisation.
1.0 Introduction

In the first Conference on Persuasive Technology the organising Committee writes in their introduction that the research faces three key challenges. The first challenges is intervening at the right time ““First, when applying context-sensing and inferences for just-in-time persuasive messaging, the benefit that such intervention will bring are crucially dependent on the quality and relevance of the machine sensing and inference algorithms”("Persuasive Technology: First International Conference on Persuasive Technology for Human Well-Begin, Persuasive 06." , page 3). Unfortunately has no research explicitly taken up this challenge.
Furthermore when working with mobile persuasion, B.J. Fogg writes: “…The biggest advantage that mobile devices have in persuasion is the ability to leverage the Kairos principle. Mobile technology makes it easy to intervene at the opportune moment for persuasion, as the technology can travel with users wherever they go.” (Fogg, page 188).

In this article we discuss demands to the modelling of Kairos and discuss one candidate, bayes nets qualities as a solution.
2.0 What is really Kairos?

In (Fogg), page 188, B.J. Fogg has modelled the factors potentially influencing the presence of a Kairos moment as a causal graph also illustrated in figure 1 
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Fig. 1.  B. J. Foggs original model of Kairos, (Fogg ), page 188
Depending on what kind of Persuasive goal we have and which users we are targeting, the factors value as evidence for Kairos change. E.g. when aiming to change a personal habit like smoking, the location bears little evidence, that the user is persuasiable. Time_of_the_day bears a lot evidence. In other examples it is opposite: location or other factors are strong evidence that we have a Kairos moment. Clearly, other factors than those presented in figure 1 may be relevant. E.g. people who want to do more physical exercise and love to jog when it is sunny and warm, reach a Kairos moment if the Persuasive Technology can suggest to jog tomorrow, when the weather is warm and sunny, thus weather is an important factor.

In addition to such factors, a number of identifiers of Kairos could help us estimate the level of Kairos. In figure 2 two such identifiers are added: Behavior is information about how the user behaves (e.g. keyboard or mouse activity), and Physical_measures represents information about the physical state of the user (e.g. heart beat or breath).
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Fig. 2. Model of Kairos with identifiers that appear, when Kairos appears.

The difference between factors and identifiers is: A factor has causal impact on the presence of Kairos, whereas the presence of Kairos has causal impact on the state of identifiers. Both are a source of evidence for Kairos. 
Another important issue to consider, when we want to identify the opportune moment for changing behaviour. Is it

1) Before the problem situation occurs? 

2) When the problem situations occur? 

3) After the problem situation has occurred? 

The formalisation should facilitate identification of all three opportune moments.

Three other properties Kairos should be named 
1) In very few situations identifying Kairos can be done with 100% certainty.
The consequence is, that the software model should reason under uncertainty about the identification of Kairos rather than by classical logic. 


2) Users differ and factors significance for Kairos differs. 
The consequence is, that the software model  shall adapt to the single individual. In cases where the inner motivation is high adaption (user involvement) and raising awareness of the problematic situation makes the persuasive efficiency higher. 


3) Identifying Kairos is primarily done in B.J. Foggs (Fogg ), page 188 by identifying the factors that causes Kairos in B.J. Fogg. 
B.J. Foggs original model of Kairos  should be extended with effects of being in a Kairos. Naturally only effects which are significant and available.
Conclusion: the model should be highly adaptable to the single Kairos and modelling the Kairos should be a component by itself and independent of the design of the user experience and persuasive strategies.
3.0 Bayes net – a candidate to the formalisation problem

Bayes net is a probabilistic graphical model(see (Jensen 2001) or (Aagaard 2007) for  introduction), that are capable of representing and visualising Kairos in a high abstractionlevel. Actually are figure 1 and 2 modellen as a Bayesian network. It fulfill all the criterias, which has been raised: identification of Kairos is based on probalistic reasoning, its  adaptable to the single indivial, able to integrate all sources of evidences, it is particular easy when working with identifiers. 
The major drawback of using the bayes net introduce a polymerical calculational complexity. It has that consequence, that dealing with very large basian networks the demands to the platforms cpu-power is high. Unfortunately  the examples in the article are not categorised as very large.
4.0 Classes/Categories of Kairos’
Unfortunately not all cases of Kairos are easily modeled. The cases of Kairos should be categorised in three dimensions: 
1. The necessity of adaption of the probability of the expected Kairos
2. The nature of the Kairos: Stochastic or causal(deterministic?)

3. The appropriateness of the model of the Kairos
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Fig. 3. The three 3 dimensional case-space of Kairos

Conclusions are:

The easy cases are:

· When the Stochastic nature is deterministic, the model of Kairos is appropriate and have sufficient evidence and the apriori values are adapted to the single individual. Close to Origo.

The difficult cases are:

· When the Stochastic nature is nondeterministic, the model of Kairos is inappropriate and have insufficient evidence and the apriori values are not adapted to the single individual. In the figure: Infinity in all dimensions.

The interesting case are:

· Cases which do not fall into the easy case category neither fall into the difficult case but the user has a high inner motivation.

The convenient conclusions are

· 1. Dimension:  To maximise the quality of the apriori values we need to make use of classical good praxis in selecting samples from statistics. From the users point of view is the consequence that she will be asked more about her status. 

· 1. Dimension: Collecting sufficient samples from the user fits a persuasive strategy to make the user focus on Kairos.

· 2. Dimension: Some cases of Kairos are obviously stochastic and modelling is nonsense.

· 3. Dimension: research can show that there is not one model for Kairos identification but several models which are appropriate in different Kairos identifications.

The inconvenient conclusion is

· 2. Dimension: There is several Kairos’ which are impossible to identify. Rooted in the fact, that these types of Kairos are stochastic. But it is not easy to understand. 

· It is difficult to differentiate between cases where it is easy to identify Kairos and cases where it is difficult. Experiments will tell.
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