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A long tradition of folk wisdom assumes that emotions make for bad decisions. Being emotionally upset, in particular, is seen as causing people to do foolish, irrational things that they will likely regret later on. The legal system has accepted that view as valid, to the extent that crimes committed in the heat of passion are punished less severely than others (Averill, 1982). Even psychological research has provided some evidence that emotional states can cause people to make choices that lead to irrational or self-destructive outcomes (e.g., Leith & Baumeister, 1996). 


Seemingly against that view, evidence has recently converged from multiple perspectives to argue that emotions can also be helpful for decision making. Perhaps the most dramatic evidence comes from studies of individuals who because of brain damage lack normal emotional reactions. The absence of emotion does not turn these people into paragons of wise, dispassionate, rational decision making. Au contraire, these individuals without emotions seem unable to make choices in a coherent manner or to learn from their mistakes (Damasio, 1994). The implication is that emotions serve some positive function for decision making.


This chapter will seek to provide a theoretical framework that can account for both the harm and the benefit to decision making that emotions can cause. That is, instead of taking one side of the debate as to whether emotions are good or bad for choosing, we will seek to reconcile the seemingly contradictory findings. In order to do that, however, we think it is useful to take a step back and ask why the link between emotion and decision making is generally investigated by exploring how the former affects the latter. Why not the reverse? That is, why do so few researchers ask about the effects of decision making on emotion? There are two easy and pretty good answers, but we think neither is ultimately satisfying.


The first answer is that decision making does not directly or necessarily cause any emotion. People may have plenty of emotions as a result of their decisions, but these emotions are in reaction to external events (how things fared as a result of the decision), not to the inner decision process itself. It is not surprising that little research looks for emotions arising directly from the decision process, because perhaps there is not generally much to find. Yet we think that the emotional reactions to outcomes that stem from decisions are a crucial part of the process.


The second answer is that emotional reactions to outcomes are often unsurprising and straightforward. If you make a decision that turns out well, you will be glad, whereas if your decision leads to disaster then you may be dismayed. These phenomena do not seem to require years of painstaking laboratory verification. Moreover, if one were to conduct research to make those points, reviewers might well reject the findings as trivial and obvious. But we think that these outcomes, though perhaps trivial and obvious in some respects, when viewed from a more global perspective contain important clues to the link between emotion and decision making. Specifically, these pedestrian observations suggest that decisions may often be guided by the anticipation of the eventual emotional outcome. 


The present chapter builds on another project by Baumeister, Zhang, and Vohs (in preparation), which addresses the fundamental question of how emotion is related to behavior. That work distinguished between automatic affect and conscious emotion (see below) and went on to propose that conscious emotion serves as a feedback system to facilitate learning. Emotion may have evolved initially for the sake of direct causation of behavior, but in humans there are multiple processes that can guide behavior, so emotion has become primarily a feedback system. Rather than emotion causing behavior, behavior may pursue emotion — which is to say that affect regulation is an important guiding principle behind much, even most, behavior (Baumeister, Zhang, & Vohs, in preparation). The present focus on decision making is a somewhat narrower and more specific version of the broader focus on behavior in general.

Dual Process Theory of Emotional Phenomena

Part of the difficulty of explaining the link between emotion and decision making is that there are quite different kinds of emotional phenomena, and the different kinds probably have different effects on decisions. For present purposes, the most important distinction is between automatic affect and conscious emotion. (In contrast to other theorists, we use the terms “affect” and “emotion” in specific and noninterchangeable ways, and they are used here to represent the two types of processes of automatic and conscious feelings.) These correspond to the basic distinction between two kinds of cognitive processes, as is currently influential in psychology (see Chaiken & Trope, 1999). Automatic, largely nonconscious processes are highly influential and vital to nearly all forms of behavioral functioning. Conscious, controlled processes have a much more limited scope, but they vastly increase the flexibility and adaptability of human behavior (Bargh, 1994). 


Conscious emotions are the full-blown experiences that correspond to what laypersons mean by the term emotions. They typically include a strong subjective feeling as well as some physical response such as arousal. From our experience with the scholarly review process, these features are widely regarded as important causes of behavior, and indeed many alternative explanations for research findings center on these emotions causing behavior. However, conscious emotions are at best a clumsy and inefficient means for guiding behavior, in part because they are slow to arise. 


Automatic affects, in contrast, are essentially the rapidly arising evaluative reactions to stimuli and events. They may not even be experienced consciously at all, and if they are felt, they are likely to be nothing more than brief twinges of liking or disliking. They are felt swiftly in response to all sorts of events, and as such they may be useful for guiding behavioral decisions. Following one interpretation of Damasio (1994), Baumeister et al. (in preparation) have speculated that one function of conscious emotion is to create residues that subsequently can give rise to automatic affects. That is, if a person performs an action and later comes to feel sad, or guilty, or regretful, then the next time a similar opportunity arises it is not necessary to re-experience the entire emotion. Rather, the residue of the earlier experience gives rise to an automatic affective reaction that, being unpleasant, helps remind and steer the person to eschew the sort of act that produced a bad outcome the last time.


Good emotions may also leave residues that can be automatically activated on future occasions and guide decisions. It seems likely, though, that the greater psychological power of bad events and negative reactions (than good) will entail that people are more strongly guided by them (Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001). People probably have more tags for negative events and are more sensitive to them than to the good tags. 


Obviously, the operation of such a feedback system is far from perfect or infallible. A decision that produced a bad outcome once will not necessarily do so again. If a young man offers to buy an attractive woman a drink at a bar and she rebuffs him, then he may feel a twinge of negative affect when he contemplates approaching another woman – but it is not certain that his offer would be rejected this time, and in fact it might be eagerly accepted. Learning to develop optimal strategies for making many complex decisions may be beyond the reach of the system of automatic affect. Then again, if one were to follow the general pattern of repeating decisions that have usually led to outcomes with positive feelings and avoiding those that produced negative feelings in the past, one will probably do much better than chance (and better than someone who lacks emotional inputs to the decision process). 

Currently Felt Versus Anticipated Emotions


The assumption that similar decisions across different situations or points in time will produce largely similar emotional outcomes raises the point that decisions may be guided by anticipated emotion, rather than emotion felt at the time of the decision. This postulate is a second distinction that is important in describing how emotion affects decision making. The influence of anticipated emotion (with the emotion that one is going to experience in the future as the result of the decision signaled, perhaps, by automatically generated twinges of affect) may be quite different from the influence of current emotional states. 


Anticipated emotion is linked to conscious emotion, in the sense that it is the conscious states that people anticipate. Automatic affect may thus contribute to the anticipation of future emotions. Anticipated emotion is probably one important subcategory of influential conscious experiences. As we shall elaborate, Baumeister (2005) has proposed that the advent of human consciousness has changed many motivational patterns. Whereas many animals are prompted directly by inner drives to perform certain actions, human action is often designed to pursue anticipated conscious experiences. The causation is thus less direct, more tentative and flexible, and more teleological. 


Broadly, we propose that current emotional states may do more harm than good to the decision making process, whereas the anticipation of emotional outcomes will do the opposite, which is to say have a generally beneficial effect. This argument is one of the most important and general principles about how emotions affect decision making. It emphasizes the role of emotion as a feedback system. To make a choice based on past emotional outcomes as well as anticipated future feedback will often be quite sensible and effective (provided that the feedback system is reasonably adaptive, which we think is a fair assumption). To let current emotions sway one’s choosing may however disrupt the process and detract from the capacity for optimal choosing. This theme will be developed in the subsequent sections of this chapter. 

Outcomes Versus Probabilities 


One further distinction that is relevant to understanding the impact of emotion on decision making is between the magnitude of outcomes and the probabilities. One broad principle appears to be that emotional phenomena (both conscious emotion and automatic affect) attune people strongly to the magnitude of possible outcomes but seem largely indifferent to shifts in probabilities, except for certainty. 


An early demonstration of the emotional indifference to probabilities was provided by Monat, Averill, and Lazarus (1972). They showed that research subjects became physiologically aroused as they approached the moment at which they anticipated that a shock might be delivered to them. The arousal levels were essentially the same regardless of whether the probability of shock was high, medium, or low. Only if there was a zero percent chance of shock did people fail to become aroused. 


The emotional insensitivity to probability was illustrated by Loewenstein et al. (2002) in  the following way. The difference between winning ten thousand versus ten million dollars is quite appreciable, and presumably people would be willing to exert themselves more for the latter than the former. Although both outcomes are good, and either would bring a quick infusion of joy, ten million dollars would have a lasting impact on one’s life in a way that ten thousand dollars could not. In simple terms, one can appreciate the difference emotionally. In contrast, the difference between a one in ten thousand chance versus a one in ten million chance  is emotionally negligible, even though the numerical difference is the same as that for the two rewards.


A vivid demonstration of the emotional blindness to probabilistic outcomes, in contrast to certain ones, was reported by Viscusi and Magat (1987; see also Loewenstein et al., 2001). The decision had to do with a pesticide that supposedly caused some risk and would cause poisoning to a small portion of human users. The researchers asked participants how much extra they would be willing to pay to reduce that risk from 15 in 10,000 to 5 in 10,000 — or, alternatively, from 5 in 10,000 down to zero. Most participants were willing to pay significantly more for the latter improvement, even though the former was twice as powerful in saving lives. The implication is that zero risk has a special emotional appeal that elicits a much stronger reaction than a larger but merely probabilistic improvement that still left some degree of risk. 

A more fully developed theory concerning the role that affect and cognition play in judgments that vary in scope has recently been proposed by Hsee and Rottenstreich (2004). The finding of this work is that people are insensitive to scope (magnitude) of a judgment when the judgment activates the emotional system, whereas people are appropriately sensitive to scope when the judgment only calls into play cognition. In these (between subject) studies, people said they would give four times as much money to save four pandas as they would to save one panda – but only when the pandas were represented by abstract dots; when pandas were represented by pictures of cute, vulnerable, real animals people said they would give amounts of money that were somewhere in between the one and four panda amounts in the cognitive (dot) conditions. This pattern was replicated in other domains and suggested to explain the basic shape (concave) of most value judgments in the real world (which have elements of emotions in them and therefore are not linear). From these studies, we have another piece of supportive evidence for the notion that emotions do not lead to wise decisions. Decisions about how much money or other value of worth to attach to an object – or four objects – ought to vary with the number of objects on which the value will be distributed. 

Effects of Current Emotional State

There is no question but that current emotions can alter decisions. There is substantial question, however, as to whether these effects are beneficial or detrimental. In our view, they are often detrimental — sufficiently so that the direct guidance of behavioral choices is not plausible as the main function of emotion. That is, we think current emotions cause bad decisions often enough that if directly dictating choices were the main function of emotional experience, natural selection would likely have phased emotions out of the human psyche. Current emotional states do more harm than good to concurrent decision processes, and so people with fewer and fainter emotions would have survived and reproduced better than people with stronger and more frequent emotions. 


Several studies have directly examined whether current emotional state can impair good decision making. Leith and Baumeister (1996) induced various emotions and then had participants choose among various lotteries that varied in risk and reward — and expected gain. The selections were deliberately engineered so that the high-reward lotteries were statistically less promising. No emotions produced outcomes that were significantly better than the emotionally neutral control conditions (though some prior work has found a tendency for positive emotions to make people averse to risk generally; see Isen, Nygren, & Ashby, 1988). High arousal negative emotions such as anger and embarrassment consistently caused people to choose the high-reward, high-risk lotteries. In other words, this category of emotional distress moved people to take foolish risks. 

Leith and Baumeister (1996) further found that this shift toward non-optimal risk-taking was mediated by reduced cognitive processing. In one study, they replicated the effect that anger led people to select the non-optimal, high-risk option — but the effect was eliminated in another condition by having similarly angry participants pause for a minute to write down the pros and cons of each option before making their selection. Thus, emotional distress cuts short the decision process (see also Keinan, 1987, on reduced cognitive processing and hence more mistakes as a result of stress). Such patterns are probably responsible for the stereotype that emotional states cause people to make irrational or destructive choices.  

Negative emotions and the resultant effect on decision quality have been investigated in a series of studies by Luce (1998; see also Luce, Bettman, & Payne, 1997). In these studies, people’s emotional states are manipulated by making the decision task that they must face either high or low in conflict between important and thus emotionally-laden options. Note that this research tests the effect of task-specific (not ambient) emotion, as the negative feelings were a direct result of the trade-off difficulties that people faced. In this work, Luce showed that people chose avoidant decision options considerably more often when they faced a choice that engendered negative emotion (the high difficulty trade-off condition, as opposed to the low difficulty trade-off condition). Specifically, participants who felt negative emotion selected the “easy” option as evidenced by higher likelihood of choosing (a) a status quo option (i.e., they relied on information that indicated that they had previous liked one of the options quite a lot, before seeing the other options), (b) an option that asymmetrically dominated another option (i.e., an option that was clearly better than one other option but still would involve making difficult trade-offs with the third option in the set), and (c) to prolong the search. And in support of our second postulate that many behaviors are aimed at influencing future emotional states, Luce found that the choice of the “easy” option decreased negative emotion. Whether these results extend to generalized negative emotion is unsure, but these results demonstrate that when negative emotions arise from having to make a tough choice, people will be more likely to make the easily justifiable choice – even if it’s not the wisest one. The broad argument that emotions can impair information processing was proposed decades ago by Easterbrook (1959). He sought to explain the U-shaped effect of arousal on performance. Easterbrooke proposed that the main impact of arousal is to narrow the range of information that is processed. A modicum of arousal may therefore be beneficial to performance, because it helps screen out irrelevant information. Beyond a certain point, however, the irrelevant information has all been eliminated, and further arousal causes one to ignore task-relevant, potentially helpful information. Although he was not specifically focused on emotion and decision making, that same analysis may be relevant, and they do fit the results of Leith and Baumeister (1996) and others. High arousal states cause people to fail to take into account information that could help them make better decisions.
Thus, emotions can curtail information processing, which would be one pathway to making bad decisions. Another way that emotion can influence decisions, often for the worse, is that it shifts priorities toward feeling better in the immediate present. These impulses can distort a judgment process.

Intriguing evidence for the power of emotions to distort decisions to which they are properly irrelevant was provided by Lerner, Small, and Loewenstein (2004x). These authors reasoned that some emotions, such as disgust and sadness, have evolutionary roots in the need to distance oneself from something and indeed to change one’s circumstances. In their studies, Lerner et al. induced these emotions in participants and then instructed them to decide on the asking price for some item that they had to sell. They found that sad participants set relatively low prices, presumably because sadness creates a general orientation toward seeking change (and low prices will increase the likelihood of selling and thereby bringing about a change). However, sadness made people agree to buy the same object at a much higher price, presumably because sadness indicates a positive attitude toward change, and so a higher price reduced the likelihood of change. This amounts to a reversal of the endowment effect, an effect that has been shown to be robust across many other manipulations. Disgust feelings led to a dampening of buying and selling prices, so that they were statistically equal, a pattern that is also quite different from the typical effects.

Those findings are important because they show  that current emotional states can alter and distort decisions to which they seemingly ought to be irrelevant. The emotional state appears to take priority over rationality and other considerations, including calculations of long-term self-interest and proper market value.

Further evidence about how emotion, especially negative emotions, can shift priorities toward the short run was provided by Knapp and Clark (1991). They showed that sadness impairs the capacity to delay gratification in the context of a social dilemma. Their procedure used a resource management task involving a simulated fishing lake. The optimal strategy would be to harvest rather slowly and intermittently, allowing the pool to replenish its fish each time so that it could sustain one’s profits over the long run, but short-sighted impulses prompt people to take their profits more rapidly, thereby depleting the resource and reducing the long-term gain. Knapp and Clark found that sad people were more likely than others to make that error. Thus, again, a current emotional state led to a pattern of decision making with a demonstrably less favorable outcome than a neutral state.

A subsequent study by Tice, Bratslavsky, and Baumeister (2001) confirmed that the non-optimal, short-sighted decisions made by sad people were driven by assigning a higher priority to feeling better than to maximizing gains in the long run. They replicated the effects of Knapp and Clark (1991) but also showed that the bad effects of sadness could be eliminated by leading participants to believe that their emotional states were temporarily “frozen” (immune to change). Attempts to make oneself feel better are presumably useless if one’s mood has been frozen. Thus, sadness impairs the ability to make decisions that favor long-term benefits over immediate gratification — but not if the mood is frozen. The implication is that sad people make decisions to favor immediate gratification only when they expect that gratification to improve their mood. 

Indeed, one could further conclude that it is misleading, in a sense, to say sadness “impairs” the ability to make good decisions (as we said in the previous paragraph). The emotional state itself does not directly cause damage to the decision making apparatus. Rather, sadness seems to change people’s priorities. This fits our theme that the effects of emotion on decision making tend not to be strictly determined or direct effects. Instead, human decision making pursues emotional states in a flexible and teleological manner. 

Mood-freezing manipulations have been shown to alter a variety of other apparent effects of bad moods. Sadness makes people helpful, but not in a mood-freeze condition (Manucia, Baumann, & Cialdini, 1984). Thus, sad people become helpful in order to make themselves feel better. Sadness does not directly create altruistic or helpful impulses, but rather sad people come to look upon helping as a possibly helpful way to repair their mood. The tendency for sadness to prompt overeating of unhealthy foods is also apparently motivated by the desire to feel better, because sad people whose moods are ostensibly frozen do not indulge in such unhealthy eating (Tice et al., 2004). Even the tendency for anger to lead to aggression appears to be driven by the wish and expectation of feeling better: In a mood-freeze condition, angry people were no more aggressive than non-angered ones (Bushman, Baumeister, & Phillips, 2001). 

These mood-freezing studies are important clues as to how emotions are involved in behavioral decisions. All those investigations began with established findings that seemed to indicate that emotional states exert a causal effect on behavior or decisions (e.g., sadness causes helping, anger causes aggression). Yet they showed that those effects of emotion vanished when participants were led to believe that their emotional state would remain fixed and unchangeable for about an hour. Thus, the emotion did not cause the behavior — rather, the behavior was designed to bring about a change in one’s emotional state. 

Evidence from the interpersonal realm also shows that when people feel bad as the result of an ego threat, they can behave in a manner that seeks to make themselves feel better but at the same time makes them less liked by others (Vohs & Heatherton, 2001). In this research, trait high self-esteem people were more likely to seek to make themselves feel better and consequently viewed themselves as better than others and behaved accordingly (Vohs & Heatherton, 2004). Ego threat brings about increased negative emotions, decreased positive emotions, and decreased state self-esteem and among trait high self-esteem people leads to self-reparation attempts; the same state among low self-esteem people does not, however (Vohs & Heatherton, 2004). The reason for this difference appears to be the result of emotion regulation beliefs among high and low self-esteem people. High self-esteem people derogate others and elevate the self as ways to feel better after threat, whereas low self-esteem people do not see much benefit in engaging in such responses, given that they have little hope of feeling better.  

In other words, many apparent effects of current emotional state on behavior can be reinterpreted as reflecting the view that emotion serves mainly as a feedback system. We have proposed (and will elaborate in the next section) that making decisions based on anticipated emotional outcomes is often a helpful, constructive way to decide. Some of these benefits are however lost if one’s current emotional state distorts the calculations. It is not so much that emotion renders one unable to think or to make wise choices, as that concurrent emotion introduces a different set of priorities. 

Anticipated Emotion

Thus far we have seen that concurrent emotional states can have an adverse impact on the decision process. In contrast, anticipated emotions can have beneficial effects on decisions. We think that choosing  with the aim of maximizing one’s emotional payoffs (that is, choosing the course of action that promises the most positive or least negative emotions) is likely to yield generally good results.


The reasoning is simple. Emotions evaluate outcomes. Positive emotions signify good outcomes, and negative outcomes recognize bad outcomes. Hence, almost by definition, if one makes choices that will maximize positive and minimize negative outcomes, these choices will be the same choices  that will most likely to yield good rather than bad outcomes. 


The idea that choices are sometimes guided by anticipated emotional payoffs has been proposed by Mellers, Schwartz, and Ritov (1999). They argued that people do not simply make rational calculations of rational self-interest and maximal material gain but instead choose based on how they expect to feel. To confirm this, they demonstrate some departures from material rationality. These findings are important, because they show that the system of choosing based on emotional payoffs is not perfect. The departures are however relatively minor and subtle. By and large, the best pragmatic benefits will be associated with the best emotional outcomes. 


A broader context for this has been suggested by Baumeister (2005). He noted that in order for humans to live in a complex, meaning-based culture, they would have to be able to make novel choices, including choices between options  that have little in common (e.g., whether to spend the  afternoon fishing, composing a song, or gossiping with friends). Even a very powerful computer could not easily make such a decision, because there is no obvious basis for comparing those options. Emotion serves as a “common currency” into which the possible outcomes of various options can be translated and compared. 


Anticipated regret has probably been studied more than the anticipation of other emotions. People make decisions so as to avoid doing something they will regret. These decisions are not necessarily perfectly optimal, but it takes a cleverly designed dilemma in order to find an exception to optimal choosing. For example, Anderson (2004) offered participants a choice between two lotteries. One had a 90% chance of winning $60 and a 10% chance of winning $1. The second had a 90% chance of winning $40 and a 10% chance of winning $100. The former has the better expected gain and so, strictly speaking, it is the superior choice. Many participants however would choose the latter option, despite the lower expected gain, because they anticipated how badly they would regret their choice if they took the former option and ended up with only the one measly dollar. These outcomes support the view of Mellers et al. (1999) and others, indicating that people choose by anticipated emotion rather than by dispassionate calculation. 


Still, we regard such effects, in which anticipated regret leads to a non-optimal selection, as relatively minor exceptions to what is a generally adaptive pattern. In Anderson’s study, after all, even if most participants would end up with $40 rather than the $60, they would still have gained $40. In the main, if you went through life never doing anything about which you expected to be sorry (regretful), you would probably do quite well. 


Another relevant point about the Anderson study is that it reflects the clumsiness of emotion with regard to probabilistic outcomes. The selection of the $40 lottery (the second choice, as listed above) was presumably driven by the wish to avoid the worst-case outcome, namely getting one dollar. Emotions are good at appreciating how one might feel about best and worst-case scenarios — and not so good at adjusting those appraisals for the relatively small likelihood. 


The main problem with choosing based on anticipated emotion is that anticipations may not be accurate. We focus on two well-documented inaccuracies. How serious are they?


The first concerns affective forecasting (Wilson & Gilbert, 2003). Researchers have shown that people err systematically in predicting their emotional reactions. Specifically, they predict longer duration and deeper intensity for their emotional responses than is justified by actual events. Thus, when predicting how they would feel if they lost their job or were rejected by their loved ones, people predict they would be upset for a very long time, whereas when people actually experience such things their emotions dissipate relatively quickly.


Do these errors represent a problem for the view that people choose based on anticipated emotions? We think not (see also Baumeister, Zhang, & Vohs, in preparation). In the first place, predictions are not randomly inaccurate. People do seem able to predict correctly which emotions they would feel. (Thus, they are correct in predicting that they would be happy to get promoted, sad and disappointed to be fired, and angry to be treated unjustly.) The errors lie specifically in the duration of the emotional response, and in this too their errors are not random but rather indicate overestimation of the duration. 


Overestimating the duration of response is far more compatible than underestimating with the view that people choose based on anticipated emotion. If people systematically underestimated their future emotional reactions to a particular event, then anticipated emotions would not be very helpful at choosing. To illustrate, suppose a person were contemplating a risky venture and were mainly deterred by the anticipation of regret if the risk turned out badly. If the person underestimated how much regret he or she would feel, then the regret would not be an effective deterrent. After all, why change one’s plans based on a mere whisper of anticipated regret? In contrast, overestimating potential regret would be much more powerful and effective at giving pause. You wouldn’t want to do something that you would regret strongly for years. 


Ultimately, it is not necessary that one actually feel intense regret for years. To help make a wise, safe decision, it is enough to anticipate that one might feel that much regret. Thus, the pattern of distortion in affective forecasting seems quite compatible with the view that people choose based on anticipated emotion. 


The other problem with anticipated emotional outcomes is the so-called hot-cold empathy gap (Bouffard, 2002; Loewenstein, Nagin, & Paternoster, 1997). When people are not in an emotional state, they fail to anticipate how they would act in some future circumstance when they would be in the grip of emotion. For example, Ariely and Loewenstein (in press) asked male participants to rate the likelihood that they would engage in various socially controversial or even immoral sexual behaviors. They were asked to rate how appealing they would find having sex with a child or old woman, an extremely fat partner, or a woman they hated, and to rate their arousal in response to deviant sex acts such as spanking, bondage, and urination. They were also asked whether they might ever try to obtain sex by falsely declaring love for a woman, getting her drunk, or persisting in seductive efforts after she said no. Further questions asked whether they would take risks such as having unprotected sexual intercourse. 


The independent variable was the arousal state of the respondent. All respondents answered the questions once in a neutral, dispassionate state and once in an aroused state (i.e., while they were masturbating and had reached a self-reported arousal level of at least 75 out of a maximum 100). With very few exceptions, male participants reported greater willingness to perform all the actions and greater appeal of all the stimuli when they were aroused than when they were calm. (The only exceptions were having sex with the lights on and having sex with another man, and even the latter showed a trend in the predicted direction.) 


The implication of the hot-cold empathy gap is that people make errors in predicting how they will act in a very different emotional state. Strictly speaking, this is not an exception to the pattern of choosing by anticipated emotion, but rather it reflects yet another problem in how concurrent emotional state can influence decisions. Under the influence of intense emotions, people may make choices that are different from what they normally think they would and should make (i.e., concurrent emotional states lead to intertemporal choice problems). The inability to anticipate how such states will bias one’s choosing may cause various problems in precommitment and other preliminary decisions. For example, a man might fail to bring a condom along when going drinking in the company of a woman he dislikes or finds unattractive, on the assumption that he would not want to have sex with her anyhow, but if he became aroused he might well start to find her more appealing and, if she were receptive, he could end up having unprotected sex. (Failing to anticipate the regret one would have over an unwanted pregnancy or a sexually transmitted disease is probably an important instance in which choosing by anticipated emotion would have been better than of short-term hedonic payoffs!) 

Emotions and Learning

We have suggested that a central function of conscious emotion (as opposed to automatic affect) is to facilitate learning. The delayed aspect of conscious emotion — that is, the fact that emotions often develop too slowly to be useful in guiding behavior on-line — is not a problem for the purpose of facilitating learning. Indeed, the slowness of emotion may be helpful in keeping attention focused on what has just happened. A robot or computer might turn its cognitive processes to each new situation as soon as an event ends, but human emotion can keep the mind focused on ruminating about recent events, so as to improve the chances of selecting the appropriate lesson from the variety of possible interpretations. Animals who live in a simple world of relatively unambiguous outcomes and who, after all, cannot verbally ruminate about multiple interpretations might not need to remain focused on recent events in order to learn from them. But human beings live in culture, which is a meaning-based form of social life. Most human events and outcomes can be interpreted in multiple ways and hence can support thinking about how to understand what happens. Conscious emotion may be instrumental in promoting learning under those complex, specifically human conditions (Baumeister, 2005).


One sign that negative emotion (in particular) serves this function is that it stimulates counterfactual thinking (Roese, 1997). Thus, emotion causes people to review recent events and think about how they might have turned out differently. Counterfactual thinking can facilitate learning from events by stimulating people to think about how they might have produced a different, possibly better outcome by acting in a different manner. Clearly this would also be beneficial for improving decision making. When a decision turns out badly, the human mind can learn by thinking about why the wrong decision was made and how a different decision might have yielded better outcomes, such as if one had used a different criterion or given more weight  to a dimension that one neglected. 


The importance of emotion for learning was demonstrated in an influential study by Bechara, Damasio, Damasio, and Lee (1999). In their research, participants drew cards from any of four decks and gained or lost money depending on the card. Two of the decks contained cards that brought large losses (as well as others that conferred gains). People with normal emotional responses would sample from the various decks but, once they incurred those large losses, would avoid the dangerous decks and concentrate on the decks that were predominantly benign. This pattern corresponds to a basic and presumably adaptive form of learning: One avoids repeating decisions that bring seriously bad outcomes. Unfortunately, one category of participants never seemed to learn in that way (and so they ended up losing money as compared to other participants). These were the ones who lacked emotional reactions as a result of brain damage they had suffered. Thus, without emotions, people seem unable or less able to learn from their bad experiences. 


Among the various emotions, guilt may be particularly easy to recognize as a source of retrospective interpretation for the sake of learning. People feel guilty when ruminating over prior events that involve their misdeeds, and many people report avoiding acts that they anticipate will make them feel guilty (see Baumeister, Stillwell, & Heatherton, 1994, for review). Does guilt then lead to learning lessons and changing behavior?


One set of studies asked participants to furnish accounts of events in which another person objected to what they had done and after which they did versus did not feel guilty (Baumeister, Stillwell, & Heatherton, 1995). Comparing the two sets of stories, they found that feeling guilty was associated with greater reports of learning a lesson and changing one’s behavior. These findings are particularly relevant because they illustrate how people describe past experiences. Thus, if the past experience involved feeling guilty, the account was likely to contain a statement of a lesson or moral that the person had learned, but such lessons were absent when guilt was absent too. The broader implication is that the emotional feeling of guilt stimulates people to reflect on the event that gave rise to the feeling and to extract positive lessons about what they did wrong and how to avoid such problems (and the guilt associated with them) in the future. 

Decisions and Behavior 

The relevance of emotion for learning brings up the question of how behavior is actually guided. After all, theories of state-specific learning (Eich, 1977) might say that emotional learning is likely to be useless in most cases, because what is learned via emotion will mainly be remembered when the person is in the same emotional state. Assuming that most of the time the person is in a different emotional state or perhaps not feeling any particular emotion, would the lessons still be valid? 


We think that conscious emotion can produce generally valid learning that is not limited to future episodes of the same emotion. It is not necessary for the full-blown conscious emotion to be experienced the next time in order for the lesson to be remembered. Rather, all that is needed is a twinge of affect. The automatic system can probably retain the memory of the emotion and send up an associated ping of liking or disliking whenever it recognizes circumstances that produced the full-blown emotion previously. We think these twinges may be what Damasio (1994) meant by somatic markers, though there are several ways of interpreting his theory and we lack confidence that ours is the sole or correct one. Regardless of whether the interpretation of Damasio is correct, the idea seems useful: Emotional experiences leave residues that are associated in memory with information about the circumstances that caused them. When the person encounters similar circumstances again, the information is retrieved  — along with the affective trace that helps to guide the decision this time, especially for avoiding repeating a seeming mistake. 


An idealized model of behavioral decision making would have people pause at each choice point, reflect on the various options and their outcomes, freely make a decision based on enlightened self-interest as indicated by the cost/benefit analysis, and then implement that decision. Alas, all too few human actions seem to follow that procedure, not least because making effortful decisions after careful conscious deliberation is psychologically costly and consumes a limited resource that people mainly seek to conserve for when it is needed most (e.g., Vohs, Baumeister, Twenge, Schmeichel, Tice, & Crocker, 2004; see also Fiske & Talor, 1991). 


Instead, a more common pathway to behavior may be that at the choice point, the person automatically consults pre-set guidelines for how to act and simply does what those dictate. The fact that most behaviors follow directly from automatic processes has led some influential thinkers to conclude that conscious, controlled  processing is largely irrelevant to behavior and serves little or no useful function (e.g., Bargh, 1997; Wegner, 2002). Our theory of emotion suggests that even if all behavior is the direct result of automatic processes, conscious processes — including consciously felt emotional states — can play an important role by altering the pre-set programs that the automatic system follows. And even if these alterations are often too slow to guide on-line behavior, they can be decisive in the long run, because each act of learning makes the person better able to behave effectively the next time around. 

Concluding Remarks

Explaining human emotion has proven difficult, and indeed psychology’s understanding of emotion lags far behind its understanding of cognition and performance. One reason for the difficulty is likely rooted in evolution. Emotional responses probably began to evolve long before humans were around, but it is quite possible that they have taken on different forms and functions in humans. Among the crucial differences are that humans have a much more thorough conscious dimension of experience than other animals, they use language-based meaning to interpret their experiences (including emotions) much more extensively than other animals, and they can respond to events far beyond their immediate stimulus environment, unlike most other animals. 


Our main approach invokes the premise that humans evolved to live in culture (Baumeister, 2005). As such, they face far more complex and rewarding decisions than other animals. Most animals respond only to the here and now (Roberts, 2002; cf. Vohs & Schmeichel, 2003), and emotions may mainly be useful as direct guides of immediate behavior. Humans live in an expanded now and indeed can interpret complex links between present decisions and distant past and future events. In that context, in which past, present, and future are meaningfully intertwined, emotion can operate in ways it could not in simpler minds. 


Moreover, consciousness has altered human behavior at least by transforming the nature of motivations: People direct their behavior to seek and avoid conscious experiences. Animals may become hungry and seek to ingest the nutrients they need to survive, and humans do too, but in humans the consumption of food is saturated with the quest for particular conscious experiences consisting of precise tastes, prepared and mixed in a certain way, enjoyed in special surroundings and often shared with pleasing companions. Likewise, much has been written about how the human sex drive is a product of evolution and shares many behavioral features with our animal forebears, but the human desire for sex is also marked by the wish to enjoy a particular conscious experience shaped by characteristics of the setting, partner, and acts. If you got all your nutrients via intravenous injection and reproduced via test tube, your biological needs might be saturated, but you would have missed out on something — namely the conscious experience that to many people is the main point.


In the same way, conscious emotion in humans becomes the goal of behavior. People make decisions based on how they expect to end up feeling.


Anger may have evolved to cause animals to fight, and there is still a significant link between anger and aggression in humans. But the link is tenuous and complicated. Not all anger leads to aggression, and not all aggression follows from anger. Moreover, angry people mainly aggress out of the expectation that aggressing will make them feel better, and when that expectation is removed, anger does not stimulate aggression (Bushman et al., 2001). 


Hence making choices based on one’s current emotional state may be maladaptive for humans, even if that’s what works best for animals. Animals do not face decisions of the complexity that humans do, and in particular the blindness of emotional states to probabilities is not something that animals (who mainly respond to concrete events in the immediate present and could not calculate estimated gains or other statistical subtleties even if they wanted to do so) could appreciate. But choosing based on the emotion-facilitated lessons from past experiences and anticipated emotional states may be a highly adaptive and effective form of human decision making.  

REFERENCES

Anderson, C.J. ( 2004: November). Inaction inertia is a rational choice: Regret, self-regulation, and the problem of the non-referential reference. Presented to the Society for Judgment and Decision Making, Minneapolis, MN. 

Ariely, D., & Loewenstein, G. (in press). The heat of the moment: The effect of sexual arousal on sexual decision making. Journal of Behavioral Decision Making.

Averill, J. (1982). Anger and aggression: An essay on emotion. New York: Springer-Verlag.

Bargh, J. A. (1997). The automaticity of everyday life. In R. S. Wyer, Jr. (Ed.), The automaticity of everyday life: Advances in social cognition (Vol. 10, pp. 1-61). Mahwah, NJ: Erlbaum. 

Bargh, J.A. (1994).  The four horsemen of automaticity:  Awareness, intention, efficiency, and control in social cognition. In R.S. Wyer, Jr., & T.K. Srull (Eds.),  Handbook of social cognition (pp. 1-40).  Hillsdale, NJ:  Lawrence Erlbaum Associates. 

Baumeister, R.F. (2005). The cultural animal: Human nature, meaning, and social life. New York: Oxford University Press.

Baumeister, R.F., Bratslavsky, E., Finkenauer, C., & Vohs, K.D. (2001). Bad is stronger than good. Review of General Psychology, 5, 323-370. 

Baumeister, R.F., Stillwell, A.M., & Heatherton, T.F. (1994). Guilt: An interpersonal approach. Psychological Bulletin, 115, 243-267.

Baumeister, R.F., Stillwell, A.M., & Heatherton, T.F. (1995). Personal narratives about guilt: Role in action control and interpersonal relationships. Basic and Applied Social Psychology, 17, 173-198.

Baumeister, R.F., Zhang, L., & Vohs, K.D. (in preparation). On the functions of emotion: Does emotion cause behavior or vice versa? Manuscript in preparation. Florida State University. 

Bechara, A., Damasio, H., Damasio, A., & Lee, G.P. (1999). Different contributions of the human amygdala ventromedial prefrontal cortex to decision-making. The Journal of Neuroscience, 19, 5473-5481.

Bouffard, J. (2002). The influence of emotion on rational decision making in sexual aggression. Journal of Criminal Justice, 30, 121-134.

Bushman, B.J., Baumeister, R.F., & Phillips, C.M. (2001). Do people aggress to improve their mood? Catharsis beliefs, affect regulation opportunity, and aggressive responding. Journal of Personality and Social Psychology, 81, 17-32.

Chaiken, S., & Trope, Y. (Eds.) (1999). Dual-process theories in social psychology. New York: Guilford. 

Damasio, A. (1994). Descartes' error: Emotion, reason, and the human brain. New York: Grosset/Putnam. 


Eich, J.E. (1977). State-dependent retrieval of information in human episodic memory. In E.M. Burnbaum & E.S. Parker (Eds.), Alcohol and Human Memory. Hillsdale, NJ: Erlbaum.


Easterbrook, J. A. (1959). The effect of emotion on cue utilization and the organization of behavior. Psychological Review, 66, 183-201.

Fiske, S. T., and Taylor, S.E. (1991) Social Cognition. New York: McGraw-Hill

Hsee, C. K., & Rottenstreich, Y. (2004). Music, Pandas, and Muggers: On the Affective Psychology of Value. Journal of Experimental Psychology: General. 133, 23-30.

Isen, A.M.  (1984).  Toward understanding the role of affect in cognition.  In R.S. Wyer & T.K. Srull (Eds.) Handbook of Social Cognition (Vol. 3, pp. 179-236). Hillsdale, N.J.: Erlbaum. 

Isen, A.M. (1987).  Positive affect, cognitive processes, and social behavior.  In L. Berkowitz (Ed.), Advances in experimental social psychology (Vol. 20, pp. 203-253).  New York: Academic Press. 

Isen, A.M., Nygren, T.E., & Ashby, F.G. (1988).  Influence of positive affect on the subjective utility of gains and losses: It is just not worth the risk.  Journal of Personality and Social Psychology, 55, 710-717.
Knapp, A., & Clark, M. S. (1991). Some detrimental effects of negative mood on individuals’ ability to solve resource dilemmas. Personality and Social Psychology Bulletin, 17, 678-688.

Leith, K. P., & Baumeister, R.F. (1996). Why do bad moods increase self-defeating behavior? Emotion, risk taking, and self-regulation. Journal of Personality and Social Psychology, 71, 1250-1267.

Lerner, J. S., Small, D.A., & Loewenstein, G. (2004), Heart strings and purse strings. Carryover effects of emotions on economic decisions, Psychological Science, 15, 337 – 341.

Loewenstein, G., Nagin, D., & Paternoster, R.(1997). The effect of sexual arousal on expectations of sexual forcefulness. Journal of Research in Crime & Delinquency, 34, 443-473.

Loewenstein, G.F., Weber, E.U., Hsee, C.K., & Welch, N. (2001). Risk as feelings. Psychological Bulletin, 127, 267-286. 

Luce, M.F. (1998). Choosing to avoid: Coping with negatively emotion-laden consumer decisions. Journal of Consumer Research, 24, 409 – 433.

Loewenstein, G., Nagin, D. & Paternoster, R. (1997). The effect of sexual arousal on expectations of sexual forcefulness. Journal of Research in Crime and Delinquency, 34, 443-473. 

 Luce, M.F., Bettman, J.R., & Payne, J.W. (1997). Choice processing in emotionally difficult decisions. Journal of Experimental Psychology: Learning, Memory, and Cognition, 23, 384 – 405.

Manucia, G. K., Baumann, D. J., & Cialdini, R. B. (1984). Mood influences on helping: Direct effects or side effects? Journal of Personality and Social Psychology, 46, 357-364. 

 Mellers, B., Schwartz A., & Ritov, I. (1999). Emotion-based choice, Journal of Experimental Psychology: General, 128, 332-345.

Monat, A., Averill, J. R., & Lazarus, R. S. (1972). Anticipatory stress and coping reactions under various conditions of uncertainty. Journal of Personality and Social Psychology, 24, 237-253.

Roberts, W.A. (2002). Are animals stuck in time? Psychological Bulletin, 128, 473-489.

Roese, N.J. (1997). Counterfactual thinking. Psychological Bulletin, 121, 133-148. 

Tice, D.M., Bratslavsky, E., & Baumeister, R.F. (2001). Emotional distress regulation takes precedence over impulse control: If you feel bad, do it! Journal of Personality and Social Psychology, 80, 53-67.

Visucsi, K., & Magat, W. (1987). Learning about risk. Cambridge, MA: Harvard University Press.
Vohs, K.D., & Heatherton, T.F. (2001). Self-esteem and threats to self: Implications for self-construals and interpersonal perceptions. Journal of Personality and Social Psychology, 81, 1103-1118.

Vohs, K.D., & Heatherton, T.F. (2004). Ego threat elicits different social comparison processes among high and low self-esteem people: Implications for interpersonal perceptions. Social Cognition, 22, 168–190.

Vohs, K.D., & Schmeichel, B.J. (2003). Self-regulation and the extended now: Controlling the self alters the subjective experience of time. Journal of Personality and Social Psychology, 85, 217-230.
Vohs, K.D., Baumeister, R.F., Twenge, J.M., Schmeichel, B.J., Tice, D.M., & Crocker, J. (2004). Decision fatigue exhausts regulatory resources — but so does accommodating to unchosen alternatives. Manuscript submitted for publication. 

Wegner, D. M. (2002). The illusion of conscious will. Cambridge, MA: MIT Press.

Wilson, T. D., & Gilbert, D. T. (2003). Affective forecasting. In M. Zanna (Ed.), Advances in experimental social psychology, Vol. 35 (pp. 345-411). New York: Elsevier. 
