Designing Adaptive Cooperating AnimatsWill Require Designing Emotions:Expanding upon Toda�s Urge TheoryMichel Aub�Universit� de SherbrookeSherbrooke, Qc, CANADA, J1K 2R1maube@courrier.usherb.ca[...] the majority of human emotions are social in nature, specifically developped so as to make the active groupcooperation feasible (p. 261). Cooperation is too abstract a concept to be implemented as a single urge (p. 269).(Toda 1985)AbstractIn the early 1980�s, Masanao Toda proposed that emotionsbe envisioned as a set of rational survival programs, tailoredthrough evolution so as to provide organisms with theopportunity to handle critical situations in reasonable time.To render these ideas more concrete, Toda created theconcept of ˙fungus eaters¨, imaginary animats to be sent inspace for uranium mining. He further proposed to designthem with a set of ˙urges¨, defined as ˙built-in motivationalsubroutines for making decisions and executing the chosenaction plan¨. Most of the urges proposed happened to be ofsocial nature. Although this proposal proved interesting, onenevertheless feels some uneasiness with aspects of thestructure. Thus some of the urges identified, like startle orhunger, should probably not be considered as genuineemotions; besides, all the urges specified in the model donot stand at the same conceptual level, some being morebehavioral, and some more abstract. The article presentsbriefly Aub�s theory of emotions-as-commitments-operators which shows striking similarities with Toda�ssystem. The article then concludes by stressing how theconcept of commitment as a second-order resource couldhelp simplify Toda�s proposal, and clarify the whole domainof emotions.Toda�s Seminal IdeasIn the early 1980�s, Masanao Toda proposed that emotionsbe envisioned as a set of rational survival programs,specifically tailored through evolution so as to provide theorganisms with the opportunity to handle critical situationsin reasonable time. In his opinion, ˙a principle or rule isrational if and only if it makes the system function (almost)optimally for a given context and under given constraints¨(Toda 1982, p. 208). Accordingly, he considered emotionsas decision routines to be triggered when somethinghappens that might be detrimental for the organism, or thatcould offer it unforeseen opportunities for survival. Thisproposition rested upon the idea that certain classes ofcritical events were recurrent enough that through naturalselection individuals could have become endowed withappropriate detectors for recognizing them. Once activated,these procedures would rapidly select from an ordered listof preferred actions the best ones to be pursued, in thecurrent context, so as to help resolve the crisis at hand.To render these ideas more concrete, Toda created theconcept of ˙fungus eaters¨, biological robots to be sent inspace for uranium mining. These imaginary animats wereconceived to be well equipped for perception andlocomotion in a wild environment, and confronted with theproblems of insuring their own nutrition and protection.They were thus supposed to feed upon certain mushroomsabondantly found on distant planets, but also to detecthungry predators and flee from them. The question wasthen to engineer proper solutions to manage suchconstraints.Toda�s proposition was to design a set of ˙urges¨, whichhe defined as ˙built-in motivational subroutines for makingdecisions and executing the chosen action plan¨ (Toda1982, p. 138). The author prefered to call them ˙urges¨,because he felt that the term ˙emotions¨ was too muchendowed with naive preconceptions and subjectiveconnotations. He went on identifying as many types ofurges as seemed mandatory to render the organism wellequipped for survival in its complex environment. Figure 1presents the set of urges originally proposed by Toda.There are certain urges that make the animat forage andexplore its environment (CURIOSITY and HYPOTHESIS-TESTING URGES), others that make it cautious andwatching for possible threats or dangers (STARTLE, FEARand ANXIETY URGES), others that make it look for sourcesof replenishment (HUNGER URGE). Clearly, the list is farfrom complete, and one could easily imagine other usefulurges, such as thirst, or sex, or fatigue, that most organismsseem to be equipped with.Yet, one could readily see that most of the ones thathave been proposed by the author happen to be of socialnature. Indeed, in societies of animats, the environment isitself largely ˙social¨, others providing most ressources forfeeding, sheltering, protection and even cognitivestimulation. But some others could also be dangerous,exploiting or greedy, which calls for means of detectingcheaters and profiteers, and of insuring cooperative friendsand trustable allies.

- Startle- Fear- Anxiety- Curiosity- Hypothesis testing (Suspicion)- Hunger- Rescue- Protection- Reciprocation- Gratitude- Love- Anger (Jealousy)- Grief (Sorrow)- Guilt- Demonstration (Pride)- Confirmation- Hiding (Shame)- JoyIncrease-one’s-own-gain(Ambition, Greed)BASIC URGEEMERGENCYURGESCOGNITIVEURGESBIOLOGICALURGESSOCIALURGESHELPINGURGESRULE-OBSERVANCEURGESSTATUS-RELATEDURGESFigure 1. Toda�s System of Urges (Adapted from Toda 1982, 1985)In a ˙Darwinian world¨, maximizing one�s profits is therule (INCREASE-ONE�S-OWN-GAIN URGE), and coop-eration is always a tricky and risky business. In order togain profit from cooperation, an organism should takerisks, and there should thus exist some built-in incentive tohelp others (RESCUE and PROTECTION URGES),collaborate with them (RECIPROCATION and GRATITUDEURGES), and eventually get deeply involved in long-termmutual plans (LOVE URGE). On the other hand, thereshould be mechanisms to prevent self as well as othersfrom cheating and breaking rules (ANGER, GRIEF andGUILT URGES). Furthermore, since the ability to protectself from cheaters and to attract others as partners oftenrests on status and reputation, there should also exist someincentive to advertise one�s valor (CONFIRMATION andDEMONSTRATION URGES), and to hide when one isdeserving of blame (HIDING URGE). Finally, there shouldalso be some way of rewarding increase in status, andsuccess in joining with cooperating others: that is preciselythe function attributed in the theory to such an urge as JOY.Some Problems with Toda�s SystemInteresting as this theoretical proposal might be, onenevertheless feels some uneasiness with aspects of thestructure and with certain of the urges identified. Thus,FEAR appears in a class of its own (EMERGENCY URGES),while one of its useful function is to call upon the help ofothers, just as for GRIEF (which rather appears with RULE-OBSERVANCE URGES, such as ANGER and GUILT). Onthe other hand, Ekman, Friesen and Simons (1985) made aconvincing argument that the STARTLE reaction is morereflex-like, and should not then be counted as an emotion.Ortony, Clore and Collins (1988) considered CURIOSITY,as well as surprise, interest or attention, not as emotionsproper, but as cognitive accompaniments to otheremotions, a view shared with a few researchers in thepsychology of emotions (Johnson-Laird and Oatley 1989;Stein, Trabasso and Liwag 1993). Also, HUNGER, which inmost psychological theory is rather seen as a ˙need¨, ismore or less lumped here with emotions, a ratherunsatisfying decision.Finally, many terms refer to behaviors or ˙actiontendencies¨ (Frijda 1986), that are mere components of anemotional episode, rather than to the emotions themselves.Contrast for instance the urge of ANGER with others, suchas RESCUE or DEMONSTRATION. It is clear that these twodo not deal with the same level of conceptualization: theseterms would rather correspond to some preferred ways ofreacting from the list of actions attached to a given URGE,than to the whole process of detecting a problematicsituation and deciding how to handle it adaptively. In themodel, they appear at the same level as ANGER or FEAR,while they rather belong conceptually to such behavioralaccompaniments as FIGHTING or FLEEING. In the follow-ing sections, we will thus propose a few modifications toToda�s system of urges that could insure a more coherentand more satisfying account of emotions, while preservingat the same time the gist of his beautiful insight.

A Basic Difference betweenNeeds and EmotionsThe first useful distinction to make is between motivationand emotions. Motivation is more or less the psychologicalanalog of force in Physics. It is an hypothetical constructthat accounts for any change in ˙psychological inertia¨: ifa behavior is suddenly arrested or modified, or if it issustained in spite of fatigue or obstacles, then one couldinfer that some motivational ˙force¨ is at work (Valleyrandand Thill 1993). Emotions occupy a subset of the wholemotivational field, as do needs, and possibly othersubclasses of motivation systems. Aub� and Senteni (1995,1996a, 1996b) proposed that motivation essentially has todo with resources management: it refers to the set ofsystems - some of which necessarily have to be built-in -that insure access to resources of survival and to theircontrol. These authors also introduced an importantdistinction between two different kind of resources. A lotof them, such as food, water, shelter, etc. could be obtaineddirectly by the organism itself: they are called first-orderresources.But sometimes, access has to be mediated by acooperating agent. Suppose that two Chimps know fromwatching and experience that some delicious insects nestunder a heavy piece of rock. None of them can lift the rockup alone, but together they could. Clearly there is anadditional resource involved here, besides the food itself.One may first be tempted to identify it with the agentsthemselves, but non cooperating agents would certainly beof no use! Likewise, a newborn can only get access tofood, water or protection through the willingness of itsparents or caretakers to provide them. But irresponsive(and irresponsible) parents would be totally useless, andthe proper resource here has to do with the attachmentstructure that binds parents and offsprings into asupportive unit. Aub� (1997, 1998) has used the concept of˙commitments¨ to specify and describe the peculiarresources that rest upon helpful and reciprocating others,and has termed them second-order resources.Now, these peculiar resources being critical for survivalin social species, there has to be motivational structures topromote access to them, and to insure their management.The distinction proposed between first-order and second-order resources automatically provides a very clear andvery precise criterion for distinguishing between the twomain classes of motivations, NEEDS and EMOTIONS.Needs - such as hunger, fatigue or thirst - are themotivational control structures that insure access to andmanagement of first-order resources. Emotions - such asanger, guilt or pride - are the motivational controlstructures that insure creating, promoting and protectingcommitments, that is second-order resources. Figure 2illustrates the relations between these two controlstructures.Significantvariations infirst-order resourcesNEEDSSYSTEMSEMOTIONSSYSTEMSSignificantvariations in second-order resourcestriggerregulate(hunger, sex)(joy, anger)triggerregulatetriggerregulate--<---->----<---->--^^Figure 2. Two Layers of Control for Resources Management(Adapted from Aub� and Senteni 1996b, and Aub� 1997)It is believed that emotions appeared later than needs inevolution, following the requirements of social interaction,and that they were superimposed upon the control layer forthe management of first-order resources, much in the spiritof Brooks� subsumption architecture (Brooks 1991).Consider for example the pleasure you get from finding byyourself a valuable objet (food, money, jewell...) and themuch greater one that comes from receiving the sameobject from a friend or a close relative. A sensibledifference is indeed invariably felt: in the ˙findingscenario¨, you merely get access to first-order resource,while in the ˙gift scenario¨, you create, in addition, a newcommitment (second-order resource), or you strengthen anold one. Dog owners well know the difference in sheerpleasure that is manifested by their pet when they takethem for a walk - a kind of gift or reward that strenghtensmutual affection - as compared to the same stroll taken bythe dog alone. The very clear difference in the joy feltcomes from the additional resource thus gained. Hence thetwo control structures work ˙hands-in-hands¨ to facilitateaccess to the desired resources. When the more primitiveneeds are not sufficient, a call is made to emotions so as tosecure access via the help of a committed agent. And in thelong run, commitments generally result in a significantincrease in first-order resources.Emotions as Commitments OperatorsWe thus propose either to eliminate such urges as startle,hunger or curiosity from Toda�s original list, and to restrictthe term to ˙emotions-as-commitments-operators¨, or toequate Toda�s urges more generally with ˙motivations¨rather than with ˙emotions¨ proper. Our proposal mayseem radical in restricting emotions to the social andinteractive domain, but actually, most researchers in thepsychology of emotions do acknowledge this imbalancetowards the social (Baumeister and Leary 1994; Fisher,Shaver and Carnochan 1990; Lazarus 1991; Oatley andJohnson-Laird 1987; Pinker 1997; Scherer and

Tannenbaum 1986; Simon 1967), as we have seen Todadoing it himself. Our model presents the advantage ofclarifying the situation from a strong and coherenttheoretical standpoint, yet without excluding NEEDS fromthe motivation field, but by associating them with the kindof resources management they seem to have been patientlytailored for. Our theory also postulate that differentreactions that have been lumped under the same label -such as different types of fears or phobias - actually belongto different control mechanisms, with differentevolutionary histories (Ledoux 1996; Ohman 1986, 1993;Pinker 1997).Since emotions in our model are specifically triggered ashandlers or operators whenever some commitment isseriously at stake, we see commitments as the criticalhidden variable behind any emotional reaction, just as theconcept of force in physics is understood as the generalcause to be invoked whenever a change in motion isobserved. You want to understand why such and such anagent had a given emotional reaction? Find thecommitment involved! Reciprocally, any significantmodification (weakening, strengthening...) concerning aknown commitment should raise an emotion, even if itsexpression is not immediately apparent. By resting soheavily upon the concept of commitment, we have tospecify more clearly what it encompasses, and eventuallyhow it should be implemented.Commitments within animats should be represented asfairly dynamic entities, such as computational agents or˙actors¨, so they could ˙watch for¨ significant events thatcould bear consequences upon their being fulfilled orbroken. As such, they should register as instances variableswho is committed to whom, about what, until when, aswell as the conditions of satisfaction and of revocation.˙To whom¨ also means keeping a count of the levels ofcommitment one has with frequently encountered others.We do not consider attachment as an emotion, but as acommitment structure, or as ˙stored commitments¨, in asimilar way that first-order resources could be accumulatedand stored for later use. ˙About what¨ typically refers toquantifiable first-order resources that the commitmentinsures access to, or to appropriate tasks for getting theseresources. ˙Until when¨ means that a commitment isgenerally attached a precise schedule for its fulfillment.The notable exceptions have to do with attachment orpower structures, which rest essentially, as we mentionedabove, upon stored commitments, the schedules of whichcould combine to extend the conditions of fulfillment foran arbitrary long period of time: love or submission couldindeed have long lasting effects, and thus recurrentlyrecruit a large variety of emotions as regulators.Mapping Social Urges onto˙Emotions-as-Commitments-Operators¨Our conception of emotions being contingent upon theconcept of commitments as second-order resources, itimposes certain constraints upon the way these handlers ordecision modules should be elicited. First of all, asmotivations that react essentially to variations in resources,emotions are doomed to fall into two broad classes,positive and negative, according to whether there has beena significant gain or loss. Second, as commitments involveinteracting agents, it should matter whether self or othersare responsible for the gain or the loss incurred, since oneof the function of emotions is to act, through variousbehavioral expressions, upon the responsible agent as thecause of the variation.Finally, when no responsible agent could be identified oracted upon, there is still the possibility to call to committedothers for help and support. In this case, though, there is asignificant temporal dynamics, and distinguishing betweenactual and anticipated gain or loss, makes for thedifference between JOY and HOPE, or between FEAR andSADNESS, with different resolving strategies. Figure 3 thusdepicts the elicitation structure for the main families ofemotions, and is pretty consonnant with many proposalsfrom appraisal theorists (Ellsworth and Smith 1988a,1988b; Frijda 1986; Frijda, Kuipers and ter Schure 1989;Ortony, Clore and Collins 1988; Roseman 1991; Roseman,Aliki Antoniou and Jose 1996; Scherer 1988, 1993; Smithand Ellsworth 1985) and from attribution theorists (Weiner1982, 1985; Wong and Weiner 1981). As mentioned, eachcell incorporates whole families of emotions, rather thansingle ones, so that emotions similar in shades and tones,such as guilt, shame, regret, remorse, etc., have beenlumped together. Aub� (1997) has thoroughly argued thatthese eight categories of processes, clearly and carefullycarved as commitments operators, would provide asatisfactory account for most of emotional behaviors.VALENCEAGENCYanticipatedJOY(happiness)HOPE(optimism)FEAR (anxiety)PRIDE (conceit)ANGER(contempt)GRATITUDE(adoration)GUILT(shame)POSITIVENEGATIVEactualanticipatedSADNESS(depression)actualnoneothersselfFigure 3. The Elicitation Structure for Basic Emotions(Adapted from Roseman et al. 1996, and Weiner, 1985)In each cell, we also included, in small letters andbetween parentheses, the ˙global¨ version of eachemotion. For instance, if self feels responsible for failing tomeet social standards or prescriptions, GUILT will beexperienced when the transgression could be restricted tospecific acts or behaviors, while SHAME would rather befelt if the whole self is seen as inadequate. ANGER wouldresult from specific wrongdoings attributed to someoneelse, but CONTEMPT would rather be experienced if this is the whole identity of the wrongdoer that is judged asdeficient. GRATITUDE would be associated with thereceipt of some goods or favors from someone else, but ifgeneralized over the whole person, this feeling could wellturn into love and ADORATION for the benefactor. PRIDEaccompanies specific positive outcomes attributed to self,but CONCEIT would come out when it is the whole selfthat is praised and seen as responsible for all the good thatis resulting. JOY or SADNESS would be felt respectively incases of specific pleasant or unpleasant happenings, butHAPPINESS or DEPRESSION would rather be experiencedwhen the pleasantness or the unpleasantness melt overlonger periods of time or even over a whole way of life.HOPE and FEAR would characterize anticipated positive ornegative outcomes, but OPTIMISM or ANXIETY wouldresult from generalizing these feelings over longer periodsand less specific classes of events. When the ˙globalversion¨ of a given emotion is prevalent, and spreads overtime, we will tend to use the term ˙mood¨, rather thanemotion.Most of Toda�s ˙social urges¨ thus fit pretty well in ourscheme. Figure 4 establishes the correspondance betweenthe two approaches. From Toda�s list, only RESCUE,PROTECTION and RECIPROCATION have been left out,because they rather represent the kind of reactions that areattached to ˙genuine¨ emotions, such as FEAR, GRIEF, orLOVE. It should be mentioned that in this figure the termsin parentheses refer to synonyms or variants. Thus Todauses interchangeably DEMONSTRATION or PRIDE, GRIEFor SORROW, and HIDING or SHAME. On the other hand,JEALOUSY is considered by this author as a mere variantof ANGER. In our theory, though, jealousy would ratherqualify a complex scenario wherein many differentemotions (such as anger, fear, sadness, guilt) couldintervene, together or in succession, depending on whichcommitment is threatened by whom.VALENCEAGENCYanticipatedJOYFEARANXIETYDEMONSTRATION(PRIDE)CONFIRMATIONANGER(JEALOUSY)GRATITUDELOVEHIDING(SHAME)GUILTPOSITIVENEGATIVEactualanticipatedGRIEF(SORROW)actualnoneothersselfFigure 4. Mapping Toda�s Urges upon theElicitation Structure for Basic Families of EmotionsAnother significant point of departure is our inclusion ofFEAR and ANXIETY as commitments operators, whileToda did not consider them as ˙social urges¨. But quitepossibly we are both right! As Pinker (1997) pointed out,˙fear is probably several emotions. Phobias of physicalthings, of social scrutiny, and of leaving home respond todifferent kinds of drugs, suggesting that they are computedby different brain circuits (pp. 386-387). �hman (1986,1993) has also provided evidence that human fears shouldbe classified into different categories, some of which restupon much simpler and evolutionary older structures. It isthus likely that some of the reactions that have beenidentified as fears are more primitive in nature, and ratherbelong to the category of needs, insuring access to the first-order resources of security and self-protection. Members ofnurturing species, though, inherited a more complexcontrol structure which promotes protection by committingothers into help through the use of distress cries and alarmcalls.Finally, HOPE is the only emotion from Aub�s proposalthat is not considered at all as an urge by Toda, but it isalso the emotion that has been the less studied byresearchers in the psychology of emotions, so little in factthat Lazarus (1991) has even classified it as a problematicemotion.ConclusionWe have made a brief analysis of Toda�s urges theory andfound many promissive ideas for the design of emotionalanimats. Yet we noticed certain difficulties with aspects ofthe structure and some ambiguities with certain of theurges identified. We then compared with Aub�s theory of˙emotions-as-commitments-operators¨, and found strikingsimilarities between the two approaches, especially whenone considers social urges which constitute the crux ofToda�s argument. The concept of commitment wasintroduced as a special kind of resource, requiring a specialkind of motivational control structure. It thus helpedconsiderably in clarifying the set of urges or emotions thatare mandatory, if one is to build adaptive cooperatinganimats, capable of surviving within a complex socialenvironment, mostly populated with others animats ofsimilar design.ReferencesAub�, M. 1997. Les �motions comme Op�rateurs desEngagements: Une M�taphore pour les Structures deContr�le dans les Syst�mes Multi-Agents. Th�se deDoctorat, D�partement de didactique, Facult� desSciences de l�ducation, Universit� de Montr�al.Aub�, M. 1998. A Commitment Theory of Emotions. InProceedings of the 1998 AAAI Fall Symposium˙Emotional and Intelligent: The Tangled Knot ofCognition¨, Orlando, Florida, 23-25 octobre 1998.ForthcomingAub�, M. and Senteni, A. 1995. A Foundation forCommitments as Resource Management in Multi-AgentsSystems. In T. Finin and J. Mayfield eds., Proceedings of the CIKM Workshop on Intelligent Information Agents.Baltimore, Maryland, December 1-2 1995.Aub�, M. and Senteni, A. 1996a. Emotions as Commit-ments Operators: A Foundation for Control Structure inMulti-Agents Systems. In W. Van de Velde and J. W.Perram eds., Agents Breaking Away, Proceedings of the7th European Workshop on MAAMAW, Lecture Notes onArtificial Intelligence No. 1038. 13-25. Berlin: Springer.Aub�, M. and Senteni, A. 1996b. What are Emotions For?Commitments Management and Regulation withinAnimals/Animats Encounters. In P. Maes; M. Mataric;J.-A. Meyer; J. Pollack; and S. W. Wilson eds., FromAnimals to Animats 4: Proceedings of the FourthInternational Conference on Simulation of AdaptiveBehavior, 264-271. Cambridge, MA: The MIT Press/Bradford Books.Brooks, R. A. 1991. Intelligence without representation.Artificial Intelligence 47:139-159.Baumeister, R. F. and Leary, M. R. 1995. The Need toBelong: Desire for Interpersonal Attachments as aFundamental Human Motivation. Psychological Bulletin117(3):497-529.Ellsworth, P. C. and Smith, C. A. 1988a. From Appraisalto Emotion: Differences among Unpleasant Feelings.Motivation and Emotion, 12(3):271-302.Ellsworth, P. C. and Smith, C. A. 1988b. Shades of Joy:Patterns of Appraisal Differentiating Pleasant Emotions.Cognition and Emotion, 2(4):301-331.Ekman, P.; Friesen, W. V.; and Simons, R. C. 1985. Is theStartle Reaction an Emotion? Journal of Personality andSocial Psychology, 49:1416-1426.Fischer, K. W.; Shaver, P. R.; and Carnochan, P. 1990.How Emotions Develop and How they OrganiseDevelopment. Cognition and Emotion, 4:81-127.Frijda, N. H. 1986. The Emotions. Cambridge, England:Cambridge University Press.Frijda, N. H.; Kuipers, P.; and ter Schure, E. 1989.Relations among Emotion, Appraisal, and EmotionalAction Readiness. Journal of Personality and SocialPsychology, 57(2):212-228.Johnson-Laird, P. N. and Oatley, K. 1989. The Languageof Emotions: An Analysis of a Semantic Field.Cognition and Emotion, 3:81-123.Lazarus, R. S. 1991. Emotion and Adaptation. New York:Oxford University Press.LeDoux, J. 1996. The Emotional Brain: The MysteriousUnderpinnings of Emotional Life. New York: Simon &Schuster.Oatley, K. and Johnson-Laird, P. N. 1987. Towards aCognitive Theory of Emotions. Cognition and Emotion,1(1):29-50.�hman, A. 1986. Face the Beast and Fear the Face:Animal and Social Fears as Prototypes for EvolutionaryAnalyses of Emotion. Psychophysiology, 23:123-145.�hman, A. 1993. Fear and Anxiety as EmotionalPhenomena: Clinical Phenomenology, EvolutionaryPerspectives, and Information-Processing Mechanisms.In M. Lewis and J. M. Haviland eds., Handbook ofemotions, 511-536. New York: The Guilford Press.Ortony, A.; Clore, G. L.; and Collins, A. 1988. T h e Cognitive Structure of Emotions. Cambridge, England:Cambridge University Press.Pinker, S. 1997. How the Mind Works. New York: W. W.Norton & Company.Roseman, I. J. 1991. Appraisal Determinants of DiscreteEmotions. Cognition and Emotion, 5:161-200.Roseman, I. J.; Aliki Antoniou, A.; and Jose, P. E. 1996.Appraisal Determinants of Emotions: Constructing aMore Accurate and Comprehensive Theory. Cognitionand Emotion, 10(3):241-277.Scherer, K. R. 1988. Criteria for Emotion-AntecedentAppraisal: A Review. In V. Hamilton, G. H. Bower andN. H. Frijda eds., Cognitive Perspectives on Emotionand Motivation, 89-126. Dordrecht: Kluwer.Scherer, K. R. and Tannenbaum, P. H. 1986. EmotionalExperiences in Everyday Life: A Survey Approach.Motivation and Emotion, 10(4):295-314.Scherer, K. R. 1993. Studying the Emotion-AntecedentAppraisal Process: An Expert System Approach.Cognition and Emotion, 7:325-355.Simon, H. 1967. Motivational and Emotional Controls ofCognition. Psychological Review, 74:29-39.Smith, C. A. and Ellsworth, P. C. 1985. Patterns ofCognitive Appraisal in Emotion. Journal of Personalityand Social Psychology, 48:813-838.Stein, N. L.; Trabasso, T.; and Liwag, M. 1993. TheRepresentation and Organization af EmotionalExperience: Unfolding the Emotion Episode. In M.Lewis and J. M. Haviland eds., Handbook of emotions,279-300. New York: The Guilford Press.Toda, M. 1982. Man, Robot and Society. Models andSpeculations. Boston: Martinus Nijhoff Publishing.Toda, M. 1985. Emotions Viewed as Tightly Organized,Genetically Determined System of Behavior-SelectionPrograms. In J. T. Spence and C. E. Izard eds.,Motivation, Emotion, and Personality, 261-273. North-Holland: Elsevier Science Publishers.Vallerand, R. J. and Thill, E. E. 1993. Introduction auConcept de Motivation. In R. J. Vallerand and E. E. Thilleds., Introduction � la Psychologie de la Motivation, 3-39. Laval, Qu�bec: �ditions �tudes Vivantes.Weiner, B. 1982. The Emotional Consequences of CausalAttributions. In M. S. Clark and S. T. Fiske eds., Affectand Cognition, 185-209. Hillsdale, N.J.: Erlbaum.Weiner, B. 1985. An Attributional Theory of AchievementMotivation and Emotion. Psychological Review, 92:548-573.Wong, P. T. P. and Weiner, B. 1981. When People Ask"Why" Questions, and the Heuristics of AttributionalSearch. Journal of Personality and Social Psychology,40:650-663.