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Chapterr 7 

Conclusions s 

Thiss thesis presents several computational models of emotion and affective processes. 
Computationall  modeling of affective processes has received limited attention within 
thee cognitive sciences. This might be in part because the subjective experience of 
affectivee processes does not seem very suited for computational methods. Also, 
affectivee processes are often interwoven with bodily processes, which makes them 
lesss suitable for symbolic abstraction. The neural network modeling techniques 
appliedd here stay closer to those bodily processes and have less symbolic meaning 
attachedd to them, which might make them more appropriate for affective processes. 
Thee models of this thesis can be divided in two categories; Chapter 2 and 3 deal with 
individuall  differences and Chapter 4, 5 and 6 investigate the dual route architecture, in 
differentt contexts. 

Individuall differences 

Chapterr 2 presents a simulation study of the evolution of altruism and migration 
behavior.. This simulation showed that if the tendency to migrate is seen as a character 
traitt that is subject to evolutionary selection pressures, it will evolve towards 
migrationn in egoists, and non-migration in altruists. Usually the influence of migration 
onn the evolution of altruism is discussed with migration as a fixed condition. This 
researchh shows that this reasoning can also be reversed, i.e., the evolution of 
migrationn is influenced by altruism as well. In practice there will be an interaction 
betweenn migration and altruism. 

Ann additional finding was that two distinct groups emerged in both 
simulations.. Those groups differed on both altruism and migration. In this 
environmentt mere is thus not one optimal strategy, but there are two distinct strategies 
withinn one population. Both strategies are valuable adaptations. In the light of the 
experimentss on individual differences as discussed in Chapter 3 it is interesting to 
notee that it is, thus, not always necessary to qualify one strategy as adaptive and the 
otherr as defective. The occurrence of mixtures of traits seems adaptive, whereas a 
homogeneouss population may be maladaptive. 

Chapterr 3 consisted of two parts. The first part discussed a network model of 
individuall  differences with respect to anxiety applied to the emotional Stroop task. 
Thee second part discussed a model on the differences between high and low anxious 
groupss in performance on an attentional deployment experiment. 
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Inn the model of the emotional Stroop task we investigated computationally 
whetherr the defective inhibition hypothesis of Fox (1994) (i.e., the notion that high 
anxietyy corresponds to a general defective inhibition) or the hypothesis of a high 
strengthh of verbal connection to threat words could explain emotional Stroop 
interference.. The defective inhibition hypothesis in its current form (Fox, 1994) was 
nott supported by these simulations. Only for low inhibition there was some indication 
thatt the inhibition of the distractor was more important in the interference process 
thann the inhibition of the target. 

Thee second model, for attentional deployment, investigated a possible 
explanatoryy mechanism for the finding that high-anxious subjects direct their attention 
towardss threat words, and low anxious subjects divert their attention away from threat 
words.. The model produced results similar to the experimental results. From an 
evolutionaryy point of view the co-occurrence of subgroups in the population which 
eitherr direct their attention away or towards threat seems rather functional. 

Duall route processing 

Thee second part of the thesis dealt with dual-route processing. First it engaged with 
duall  route processing in fear conditioning in rats. This type of architecture was then 
appliedd in a model of psychological data in the area of affective priming. Finally, it 
wass investigated under what conditions the dual route architecture is adaptive. 

Inn Chapter 4 a new connectionist module for competitive learning (CALM 
Map)) introduced an implementation of the dual route model of LeDoux. First the 
simulationss of Armony et al. (1995) are successfully replicated in a different 
connectionistt paradigm. Characteristic changes in receptive fields and behavioral 
responsee were obtained with the model after conditioning. In addition, explicit 
tonotopicall  ordering was achieved in the modules, which could not be observed in the 
Armonyy et al. model. Three additional simulations were performed. Latent inhibition 
off  conditioning followed quite naturally from the novelty detection property of 
CALMM Maps. Extinction could be simulated in the model if it was considered an 
interferencee phenomenon. Lesion simulations showed that either pathway alone may 
supportt conditioning effects, but that the direct pathway was the main contributor to 
thosee effects. There were no clear indications that the direct pathway in this model 
wass involved in more crude processing than the indirect pathway. 

Thee simulations of Chapter 5 showed that the basic Murphy and Zajonc (1993) 
affectivee priming effect (i.e., stronger suboptimal tlian optimal priming by emotional 
stimuli)) could be obtained within a dual-route architecture. Further simulations gave 
ann indication of how this effect could be disturbed by high arousal and by more direct 
instructions.. The final simulation showed that the weight configuration of die neural 
networkk could also come about as a result of a combination of learning and genetic 
predisposition.. These simulations supported the idea that the underlying mechanisms 
off  the Murpy and Zajonc (1993) effect are based on a dual route architecture similar 
too LeDoux' dual-route model for fear conditioning. Although such simulations in no 
wayy prove that affective priming is performed by the dual-route architecture, Üiey 
makee the alternative assumption (Clore & Ortony, 2000) that fear-conditioning and 
affectivee priming take place in different parts of the system less plausible. 

Chapterr 6 investigated under which conditions the dual route architecture of 
LeDouxx was adaptive. Three factors were shown to be relevant for the evolution of 
thee dual route architecture. First the direct and indirect route should differ in the time 
itt takes to process a stimulus. Second, the difficulty of the task that needs to be 
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performedd should necessitate the more accurate processing that can be provided by 
thee slow route. Third, the importance of the time critical stimulus needs to be 
relativelyy high for it to have effect. 

Withh respect to the methodology of this thesis we can distinguish between two 
slightlyy different approaches. In chapter 3, 4 and 5 a more regular approach to 
modelingg was pursued. A model was built with the objective to simulate empirical 
results.. A successful simulation could support a theoretical explanation and could 
comee up with new predictions. Chapter 2 and 6 present a somewhat different 
methodology.. These simulations are not models constructed with the preset aim to 
reproducee a specific data set. They were intended to investigate the kind of 
organizationss that could evolve under particular environmental conditions. An 
advantagee of this method is that solutions may be found which were not thought of 
beforehandd and it avoids getting caught in inappropriate formalisms. 

Ann anecdotal illustration of how such biases can influence observation comes 
fromm the simulations of Chapter 6. In these simulations the behavior of the agent 
couldd for a large part be understood as caused by crossed and parallel-excitation or 
inhibition.. When people were presented with the graphic display of the simulation, 
however,, they, almost without exception, tended to use higher level concepts to 
describee what they saw. Those concepts were taken mostly from the vocabulary we 
usee to describe our own subjective experience of emotions. When the agent suddenly 
movedd away to avoid the predator, they talked about startle, fear and haste. When it 
approachedd food, they assumed it was hungry. In some situations when a predator and 
foodd were near each other the agent could get caught into an oscillation, which was 
usuallyy interpreted as doubt. All these concepts were applied to an agent that was 
controlledd by a network consisting of only crossed excitation for food input, and 
parallell  excitation for predator input. 

Inn this example the inner workings of the agent were known. Without such 
priorr knowledge, however, it would be hard to avoid the trap of such 
misinterpretations.. This is not to argue that we should abandon more abstract 
descriptions,, they should be applied whenever possible. Whether a chosen abstraction 
iss an appropriate abstraction, however, is not is not a-priori clear, and researcher 
shouldd always be open for better alternatives. Simulations like these, in which we let 
thee algorithm search for possible solutions, offer an opportunity to find new solutions, 
nott thought of before, and might result in new conceptualizations. The main effort of 
thiss work is to utilize this advantage of the bottom-up approach in theorizing about 
emotions,, without reverting to a complete reductionistic stance. 
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