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Our affective reactions serve as information about what is good and bad, about whether we are being effective or not, and about what is important.  The flashes of affect that we experience are embodied signals that act as red and green lights, governing attitudes, thinking styles, and memory consolidation.  We view affective influences from a functional standpoint (Clore, in press), in contrast to the orientation often found in the judgment and decision-making and related literatures, which more often see affect as a source of irrationality and bias.  A number of other lines of work (e.g., Damasio, 1994; Feldman-Barrett & Salovey, 2002) also suggest the adaptive value of attending to feelings when making judgments and decisions.  

The last few years have seen advances in the study of affect and cognition on several fronts, including new examinations of the role of affect in the perception of physical space, in stereotyping, and in memory.  The role of specific emotions has been examined in studies of decision-making, moral judgment, and intergroup orientation.  New work also illuminates the role of unconscious affective processes and also how affective information from sources other than mood can have mood-like effects.  Also, research in affective neuroscience provides a look at possible neurological bases for of our behavioral observations.  This review is organized into three sections devoted to recent investigations of affective influences on Judgment, Processing, and Memory.   

JUDGMENT

Mood has been shown to influence a variety of kinds of judgment, including judgments of consumer products (Adaval, 1997), political candidates (Ottati & Isbell, 1996), risks (Gasper & Clore, 1998), life satisfaction (Schwarz & Clore, 1983), and other evaluations (e.g., Esses & Zanna, 1995; Forgas, Bower, & Krantz, 1984; Forgas & Moylan, 1991; Keltner, Locke, & Audrain, 1993).  Past work in this area focused on establishing that affective feelings influenced evaluative judgment independently of affective thoughts.  Hence, most studies induced affect from an irrelevant source and often studies included attribution manipulations to demonstrate that the effective variable was the information value of the affective feelings.  That affect can influence judgment no longer seems contentious.  Therefore, as evident in the following, some research has begun to focus on integral affect as well as on incidental affect (e.g., Pham, 2004; Harber, 2005).  In addition, investigators have begun to search for unique effects of specific emotions (e.g., DeSteno, et al., 2004; Mackie et al, 2000), in addition to the general effects of positive and negative moods.  

When making evaluative judgments, people often attend to their feelings, as if asking themselves: How do I feel about it (Schwarz & Clore, 1988)?  People generally like what they feel good about and dislike what they feel bad about, but are all judgments and decisions based on affect?  

Some suggest that affect does play a highly general role in judgment (e.g., Cabanac, Guillaume, Balasko, & Fleury, 2002; Loewenstein, 1996; Pham, 2004), but other studies indicate that affective influences enter only when other sources of information are insufficient.  For example, studies of mood and political choice (Isbell & Wyer, 1998; Ottati & Isbell, 1996) find that participants use their feelings to evaluate candidates mainly when they have little expertise in politics.  Respondents who were high in political expertise or motivated to be accurate appeared to discount their feelings.

Slovic, Finucane, Peters, and MacGregor (2003) suggest that affect generally takes precedence over other considerations in judgment situations.  They discuss the intriguing phenomenon of “probability neglect.”  Although people recognize that a high probability of a desirable outcome is good and a low probability is bad, when the outcomes have strong affective meaning, such variations in probability carry little weight.  Slovic et al suggest that probability neglect is quite evident in fear-based public policies in which massive amounts of money are spent with no real regard to whether they change the probability of the feared event or not.  In a similar vein, Pham, Cohen, Pracejus and Hughes (2001) found that people can report whatever feelings are elicited by pictures and advertisements more rapidly than they can state the reasons for their responses, suggesting that evaluative judgments use affect as the primary information.  Of course, the failure of reasons to dominate consciousness at the time of judgment has no implications for whether or not implicit reasons underlie explicit affect.  

There are also important individual differences in people’s reaction to their own feelings (Gohm & Clore, 2000).  For example, some people value and pay attention to their feelings more than do others, with the result that some people spontaneously use their feelings to make judgments more readily than do others (Gasper & Clore, 2000).  One interesting individual difference with special relevance to the use of affect as information concerns variations in how credible people find their feelings to be as a source of information.  

Self-esteem and the Credibility of Feelings.  In an interesting series of studies, Harber (2005) reports playing tape recordings of baby cries made during circumcision operations.  He asked raters to estimate how distressed the babies were as well as reporting their own emotional reactions to the cries.  He found that whether or not raters used their own affect as information for judging how distressed the child had been depended on their self esteem.  Only high esteem raters used their own affective reactions to judge the level of distress of the infants.  Harber related these results to the persuasion literature where source credibility is a primary factor in the persuasion process.  He reasoned that affective influences too should depend on source credibility, a factor for which one’s explicit self-esteem seems to be a useful proxy.    


There are several differences between Harber’s experiments and earlier affect-as-information experiments (e.g., Schwarz and Clore, 1983).  For instance, the infants cries did not create negative moods in Harber’s participants.  Also, the source of the affective cues (the cries) was relevant to the object of judgment rather than irrelevant, as in studies employing mood.  to the object of judgment.  As a result, the distressing affect was accurately seen as due to the infant cries, and no misattribution was necessary.  Because of these differences, one commentator suggested that the study was not an example of affect-as-information processes.  The commentator assumed that affect as information theory would apply solely to the effects of moods, which were irrelevant, and which required misattribution.  Irrelevant moods have often been employed strategically to allow unambiguous tests of the model, but the model is intended to be thoroughly general, explaining how any affective stimulus can influence cognition by providing embodied information about value and importance.  

Monin (2003) used the affect-as-information approach to explain a phenomenon quite different than the standard mood and judgment experiment.  In multiple experiments, he found that people tend to experience stimuli that they like as also being familiar.  Both attractive faces and positive words were judged more familiar than less attractive faces and less positive words.  The phenomenon is therefore the mirror image of the mere exposure effect in which familiarity or repeated exposure create liking.  Monin proposed that his participants were using a “warm glow heuristic.”  The basis of the phenomenon appears to be that positive feelings, although attributed to the right stimulus, are assigned to the wrong feature of that stimulus; namely to its familiarity instead of its positivity.  In that research, positive affect was experienced as familiarity, but in the research discussed next, negative affect was experienced as a burden, which alters perceptual judgments about the physical world.  

Mood and Perceptual Judgment.  Research by Proffitt and colleagues (e.g., Proffitt., Creem, & Zosh, 2001; Witt, Proffitt, & Epstein, 2004) has examined perceptions of the slants of hills and of the distances to objects.  They find that hills appear steeper and distances appear farther when participants have diminished physical resources.  For example, people who are fatigued, who are elderly, or who are wearing a heavy backpack tend to see molehills as mountains.  Would negative emotional states have similar effects?  

To examine this question, Reiner, Stefanucci, Proffitt, and Clore (2003) induced moods by having participants listen to happy or sad music as they stood at the base of a relatively steep hill and made multiple judgments of the incline.  These included verbal estimates and haptic estimates (i.e., adjusting a palmboard).  They found that sad moods led people to judge the hill as steeper than did happy moods.  However, as predicted, mood affected the verbal measure but not the haptic measure.  The verbal measure is believed to tap the “What” pathway in the visual system (which might be involved in deciding whether to climb a hill), whereas the haptic measure is generally more accurate and is believed to tap what is sometimes called the “How” pathway (which might be responsible for the size of step taken when climbing a hill).  Results support the hypothesis that the bodily state associated with a sad mood resembles that of a fatigued or encumbered participant.  This research suggests that affective feelings are used as information when making explicit perceptual judgments.  It also suggests that such judgments reflect not only the incline of the hill, but also one’s apparent ability to ascend it. 

Specific Emotions as Information

Experiments have typically focused on happy or sad moods as ready sources of affective feelings to be studied.  Moods are relatively undifferentiated affective states without salient objects.  As such, they are easily misattributed as reactions to associated but irrelevant objects, and thus are useful for examining some of the ways that affect exercises its influence.  Equally important, however, are questions about specific emotions.  If specific emotions evolved to solve particular kinds of problems, they might have effects specific to that emotion, rather than effects dependent only on valence (e.g., Tiedens & Linton, 2001).  For example, anger has been found to lead to a focus on blameworthiness, and fear to a focus on risk (Gallagher & Clore, 1985; Loewenstein, Weber, Hsee, & Welch, 2001).  

Anger.  Fear and anger have also been compared with respect to their effects on attitudes toward outgroups (e.g., Mackie, Devos, & Smith, 2000).  Mackie et al reasoned that groups that are feared should be avoided, whereas groups that induce anger should elicit aggressiveness.  They found, in three experiments, that people did have different inclinations toward feared as opposed to angering outgroups.  When the ingroup was perceived as strong, anger led to greater willingness to consider arguing with, confronting, opposing, and attacking the outgroup.  

Anger has also been contrasted to sadness (e.g., DeSteno, Dasgupta, Bartlett, & Cajdric, 2004; Keltner, Ellsworth, & Edwards, 1993).  For example, DeSteno, et al (2004) proposed that anger should influence automatic evaluations of outgroups because of its functional relevance to intergroup conflict and competition, whereas sadness, being less relevant to intergroup relations, should not.  They created minimal ingroups and outgroups by asking New Yorkers to estimate “How many people ride the New York subway everyday?”  Participants were then told (on a random basis) whether they were an under or an over-estimator.  Red wristbands signaled underestimators and blue wristbands identified overestimators.  After they were made to feel angry, sad, or neutral, their implicit attitudes toward the in- and outgroups were assessed using pictures in an evaluative priming measure (Experiment 1) and the Implicit Association Test (Experiment 2).  The results showed that anger created automatic prejudice toward the outgroup, whereas sadness and neutrality did not.

Disgust.  The emotion of disgust has also been examined in some studies.  For example, in a study of the endowment effect (Lerner, Small, & Loewenstein, 2004), disgust was compared to sadness.  The endowment effect refers to the tendency to put a higher selling price on something one owns than one would have been willing to pay to buy it initially.  This standard phenomenon suggests that mere ownership confers value.  However, when the prices were set by individuals in an emotional state of disgust, the usual effect disappeared.  Disgust seemed to contaminate the object, yielding lower selling prices as well as lower buying prices.  Sadness, however, produced a reverse endowment effect by lowering the selling price, but increasing the buying price.  Thus, things owned became worth less, but things not owned became more valuable.  
Disgust has also been a focus of work by Haidt (2002) on morality.  He proposed that moral judgments are based on emotional responses.  Rather than assuming that people engage in the kind of deliberative moral reasoning outlined by Kohlberg (1969), Haidt suggests that moral judgment is ultimately rooted in disgust.  In his studies of “moral dumbfounding,” students are asked to consider a variety of odd behaviors, such as siblings having sex or eating one’s pet dog after it is killed in an accident.  Participants find such acts immoral, but they are remarkably inarticulate about why.  What is implied in people’s reactions is that their moral judgments follow on the heels of their emotional reactions, and that reasons come later.  

To test the role of disgust in moral judgment, Schnall, Haidt, and Clore (2005) conducted two experiments in which they manipulated feelings of disgust.  Although the experiments employed very different methods, both showed that exposure to extraneous disgust led to more severe moral judgments for people who are generally sensitive to their own bodily cues, but not for those who are less sensitive to bodily cues.  In one of these experiments, disgust was induced by using a workspace set up to look disgusting. An old chair with a torn and dirty cushion was placed in front of a desk that had various stains, and was sticky. On the desk there was a transparent plastic cup with the dried up contents of a smoothie, and a pen that was chewed up. Next to the desk was a trash can overflowing with garbage such as greasy pizza boxes and dirty-looking tissues.  In the No Disgust condition, the same desk was used, but it was covered up with a clean white tablecloth.  A new chair was provided, a new and unchewed pen was provided for filling out the questionnaires, and none of the other disgusting objects was present.  

Two experiments both found that feelings of disgust led to heightened moral reactions to a set of moral dilemmas.  In both studies, the effect was seen in the judgments of individuals who scored high (and not for those scoring low) on a scale of body consciousness (Miller, Murphy, & Buss, 1981).  It appears that attention to bodily cues and feelings of disgust are experienced by participants as moral indignation.  The results are consistent with Haidt’s suggestion that moral judgment often result from quick gut feelings, rather like aesthetic judgments. They are also consistent with expectations from the affect-as-information framework (Schwarz & Clore, 1983, 1988; 1996), which assumes that affective feelings convey information about the momentary value of objects and situations. 

Another approach to testing the same hypothesis used hypnosis to induce disgust reactions in response to a post hypnotic suggestion (Wheatley & Haidt, 2004).  They arranged for highly hypnotizable participants to feel a flash of disgust to an arbitrary word (“take” or “often”), which were embedded in short moral judgment vignettes.  In two experiments, the disgust-inducing words were found to make moral judgments more severe, as expected. Indeed, the hypnotically loaded word caused a third of the participants to rate actions as morally wrong in a story that actually contained no transgression.

Fear.  Fear and anxiety have been the focus of research on risk (e.g., Butler & Mathews, 1987; Gasper & Clore 1998).  Indeed, Loewenstein, Weber, Hsee, and Welch (2001) proposed a “risk-as-feeling model,” which is very similar to other affect-as-information approaches.  They suggest that when people make estimates of risk, they are often guided more by their internal feelings than by objective evidence about risks and probabilities.  For example, when deciding whether to get insurance against floods or earthquakes, people tend to overestimate the likelihood of such events if they are exposed to vivid examples that elicit affect.  

Such affectively driven risk estimates raise the question of whether reliance on affect for judgments and decisions is adaptive or tragic.  Certainly it can lead to sub-optimal outcomes.  Gigerenzer (2004), for example, showed that death rates in the United States from automobile accidents went up in the months after the September 11 terrorist attacks due to people’s use of fear as information not to fly.  Sadly, an increase in highway deaths appears to have been the direct result of such fear-based estimates of the advisability of flying.  

On the other hand, Gigerenzer (2002) argues that in many domains the use of heuristics such as the affect heuristic are not error-prone shortcuts, because there is no known  reasoning process that will give a better answer.  If each person tried to figure out the optimal judgment without taking any counsel from affectively laden intuitions, it is not clear that the decisions resulting from such deliberations would be wise ones.  This fact is clear from Damasio’s (1994) accounts of decision-making by patients with damage to the ventromedial prefrontal cortex.  These patients are deprived of affective input to judgment and the result is disastrous decision-making.  Damasio’s (1994) somatic marker hypothesis maintains that bodily reactions to events (e.g., nausea, muscle tension, arousal) are sufficiently well-learned that normal individuals get such “as-if” reactions when they even think about relevant situations.  They then use this flash of affect as input to judgments and decisions. 

We have discussed some recent studies of the role of affect in judgment and touched on issues about when such effects occur and whether they are adaptive.  We turn next to considering the extent to which these are conscious or unconscious processes.
Unconscious Processes

Some studies (e.g., Winkielman & Berridge, 2004) find that subliminally presented pictures of smiling or frowning faces can drive judgment and behavior, even in the absence of any conscious feelings.  For example, Berridge and Winkielman (2003) asked participants if they were thirsty and then exposed them to happy, neutral, or angry expressions during a task in which they were asked to classify other faces as male or female.  Participants rated their feelings and had an opportunity to drink a novel lemon-lime beverage.  The results showed that exposure to happy faces led participants who were thirsty to drink more and to give higher ratings to the drink, even though conscious feelings were not influenced by the unconscious faces.  

The results are similar to those we discuss in the next section on mood and processing.  According to the affect-as-information approach, positive affect in task situations serves as a “go” signal, causing individuals to follow currently active expectations and inclinations.  Thus, there is nothing surprising about finding that thirsty individuals drink an available beverage after positive affective meaning has been primed by pictures of smiling faces.  Clore and Colcombe (2003) report similar mood-like effects after unconscious priming of evaluative concepts.  They suggest that moods and primed evaluative concepts have parallel effects because both convey comparably compelling affective information.  Like affective feelings of mood, unconsciously primed affective meaning can have broad influence, because the value conveyed about potential objects is unconstrained by awareness of its source.  The information from affective mood and affective priming are also compelling, because in the absence of a salient, external source, they are experienced as internally generated.

What does it mean that one finds parallel results in mood studies and affective priming studies?  Such parallelism could mean (1) that both are mediated by conceptual priming, (2) that both are mediated by induced feeling, or (3) that both are caused by a third factor shared by affective concepts and feelings.  The usual explanation has been the first of these, namely that mood influences on judgment are examples of cognitive priming (Bower, Montiero, & Gilligan, 1978; Isen, Shalker, Clark, & Karp, 1978; Forgas & Bower, 1988).  The priming hypothesis holds that moods activate mood-congruent material in memory resulting in mood-congruent judgment.  The second approach envisions the opposite causal flow, where subliminal priming induces some form of unconscious affect (e.g., Bargh, 1997; Winkielman, Zajonc, & Schwarz, 1997).  We favor the third possibility, that induced mood and subliminal affective priming have the same effects simply because both are forms of affective information (Clore & Colcombe, 2003. 

The affect-as-information approach seeks to explain how affect can influence judgments, decisions, problem solving, and memory.  It views emotional feelings as a conscious registration of unconscious appraisal processes.  Such feelings serve as a kind of communication with ourselves, just as facial expressions communicate information to others what we see as good or bad and as important or trivial.  This experiential information informs us about our own likes and dislikes (for judgment and decision-making) and about whether we are being effective or not (for processing decisions on tasks).  Through such experiential feedback, we come to know ourselves, relying on how we feel in different situations to inform us about our preferences, attitudes, and competencies.  

The process of using the experience of our own reactions as information appears to be very general (Clore, 1992).  Like negative emotional feelings, pain also provides information about the nature, location, and urgency of problems.  But in addition to the fact that feelings provide information, so too does the experience of having particular thoughts (e.g., Clore & Colcombe, 2003; Wegner, 1979).  The ease or difficulty of retrieving particular memories or instances also turn out to be powerfully informative (e.g., Schwarz, 1998).  The fact that we routinely have to use information from our own affective and cognitive phenomenology to learn about what we care about suggests the truth of Tim Wilson’s (2004) assertion that we are, in many ways, “strangers to ourselves.”  

If we need affective feelings to inform us about what we like and dislike, then it would seem to follow that the liking and disliking must occur out of awareness.  If so, then feelings may only be correlated with, and not necessarily causal in the formation of (implicit) liking and (implicit) decisions.  The role of consciousness of attitude objects and feelings would then be mainly for ensuring that explicit judgments are consistent with already formed implicit judgments.  Thus, implicit liking may be thought of as an unconscious association between some hormonal (e.g., dopamine) release in response to a neural representation of an attitude object, and explicit liking would be the conscious association between the experiences of that affect with the attitude object.

Crick and Koch (1998) have speculated about the basis and function of consciousness.  They note that part of the brain acts like a zombie by producing motor output from visual input without being able to say what was seen.  For example, lore has it that tennis players can react to a fast serve before they can see the ball, and that the seeing might come afterward.  In that regard, Milner and Goodale (1995) have proposed that we have two different visual systems.  Crick and Koch (1998) call one an “on-line system” (which acts rapidly and unconsciously) and they call the other a “seeing system” (which is conscious).  Crick and Koch consider whether we could get along with a collection of unconscious, specialized zombie systems, but they conclude that such an arrangement would be inefficient.  They suggest that by having a single conscious interpretation of a visual scene, we can reduce hesitation as the brain chooses among possible plans for action.  

The two visual systems may offer a useful analogy for the roles of unconscious and conscious affect.  Since most emotional processing is unavailable to awareness, one might imagine that the functions of affect could all be handled by unconscious zombie systems.  In fact, however, emotions are felt and our affective experiences appear to be pivotal in motivating action, in determining choice, and in establishing what is of value.  Ultimately we humans believe what we feel, and our impressions of others often hinge on what imagine that they feel.  

Summary  

We have examined a sample of recent studies in which affect influenced evaluative judgments.  We interpreted these as instances of the use of affect as information.  Consistent with such a view, Harber (2005) suggested that low esteem individuals tend not to base their judgments on their feelings because they do not find their feelings to be a credible source of information.  In other research, Monin (2003) found that people sometimes experience feelings of liking as an indication of familiarity, and Rainer et al (2003) found that the burden either of a backpack or of sad mood influences the apparent steepness of hills.  Much recent research has focused on specific emotions.  For example, some findings indicate that anger leads to different orientations toward outgroups than does fear (Mackie, et al, 2000) or sadness (DeSteno, et al., 2004).  In other research, disgust was shown to lower the desirability of associated objects (Lerner et al, 2003), but to heighten the sensitivity to moral infractions (Schnall et al, 2005; Wheatley & Haidt, 2004).  Anxiety was found to elevate risk estimates (Loewenstein, et al, 2001), which sometimes has unfortunate consequences (Giegerenzer, 2004).  But, on the other hand, some evidence suggests that attention to affect may nevertheless be crucial for good judgment (e.g., Damasio, 1994).

We next discussed unconscious factors in affective influences on judgment (e.g., Winkielman & Berridge, 2004).  We examined the parallel results of unconscious affective priming and conscious mood manipulations, suggesting that each reflects the activation of affective meaning that is both compelling and easily misattributed (Clore & Colcombe, 2003).  In addition, however we noted that the reason that one needs the information conveyed in one’s affective reactions is that the critical factors in liking or attitude formation are unconscious.  We suggested that implicit liking reflects unconscious affective reactions, but explicit liking is a construction that relies on the conscious experience of affect (Clore, Storbeck, Robinson, & Centerbar, in press).  We turn next to a consideration of the influence of affect on styles of information processing.

PROCESSING

Positive and negative feelings may be experienced as our attitude toward whatever is in focus at the time.  The basic rule of affect in evaluative judgment is, “If it feels good, it is good.”  But when we are focused, not on an object of judgment, but instead on a task, the same positive feelings may be experienced as feelings of efficacy.  The basic rule of affect in problem solving tasks is, “If it feels good, go with it.”  Depending on one’s focus of attention, affective valence can provide information that an object of judgment is good or bad or that one’s knowledge, expectations, and inclinations are adequate or inadequate for a task.  

In the latter case, when we experience affect as information about our efficacy, affect may guide processing rather than convey attitude.  Positive affect then promotes interpretive or “relational” processing, whereas negative affect leads to more detailed and stimulus-bound or “referential” processing.  

Recently completed research (Schnall, Clore, & Ryan, 2005) illustrates the role of attentional focus in determining whether affect influences judgment or processing.  The experimenters elicited positive or negative affect by playing music as participants were evaluating a person or beforehand, as they were engaged in a task.  When the affect was associated with the target person, it influenced judgments of that person so that positive moods led to greater liking and negative moods led to reduced liking.  But if the affect was elicited as participants were focused on a prior task, then instead of influencing attitudes toward the target person, it influenced participants’ own momentary sense of efficacy or confidence with respect to the task.  As a result, the influence of affect showed up in how they processed information about the person.  In happy moods, people related the information about the target person to cognitions that had been made accessible.  Sad moods inhibited such interpretive activity, so that people based their judgments solely on the information about the person as presented (rather than as interpreted).  

A parallel design using subliminal priming instead of induced mood produced similar effects, suggesting again that whether affect influences judgments or influences processing styles depends on whether one happens to be attending to objects or actions (Clore & Colcombe, 2003).  Such results are consistent with what has been called the “Immediacy Principle,” which says that affective thoughts and feelings tend to be experienced as being about whatever is in mind at the time (Clore, et al, 2001).  

   In this section, we are discussing research on how affect influences cognitive processing.  The research shows that processing strategies can be influenced by happy and sad moods (e.g., Schwarz & Clore, 1996), by specific emotions (e.g., Tiedens & Linton, 2001), by feedback from emotional expressions (e.g., Schnall, Clore, & Ryan, 2005), and even by engaging in approach and avoidance actions (e.g., Friedman & Förster, 2000).  According to the affect-as-information perspective (e.g., Clore et al, 2001), these affective cues serve as feedback about the task (or one’s efficacy on the task), which elicits cognitive processing tuned to the kind of situation signaled by the affect.  


In general, when negative affect signals problems or difficulty, one tends to process incoming information in a bottom-up, data-based style.  When positive affect indicates effectiveness or ease, then processing tends to be top-down, theory-based, or relational in style.  As predicted by the affect-as-information approach, differences in processing style tend to disappear or reverse when attribution manipulations make affect seem irrelevant to the task (e.g., Gasper, 2004; Sinclair, Mark, & Clore, 1994). 


 The general idea is that everyday information processing involves a constant interplay of perception and cognition.  Neisser (1976) characterized this as a “perceptual cycle.”  In this cycle, he proposed that whatever schema is active guides information search, information search then provides new data, and new data in turn modifies the active schema, and so on.  Earlier, Piaget (1954) proposed that the developing child both assimilates incoming information to existing schemas, but also accommodates new information by changing existing schemas.  Visual perception too is assumed to involve a constant interplay of top-down and bottom-up processes (e.g., Palmer, 1976).  

The influence of affect can be thought of as privileging one or the other of these processes.  For example, in one characterization positive affective cues are thought to trigger assimilation, top-down, or theory-driven processing, whereas negative affect elicits accommodation, bottom-up, or data-driven processing (e.g., Clore et al, 2001; Fiedler, 2001).  Other related characterizations emphasize that affect conveys information about task situations that elicit cognitive tuning (Schwarz & Clore, 1996).  In that view, positive affect signals a benign situation, which leads to heuristic processing, whereas negative affect signals a problematic situation, which leads to more systematic processing.  Alternatively, one can say that positive affect, but not negative affect, results in reliance on general knowledge structures (Bless, Clore, Golisano, Rabel, & Schwarz, 1996).  Still another characterization is that positive affect leads to “relational” processing, and negative affect to “referential” or item specific processing (Storbeck & Clore, in press).  These accounts make generally similar predictions.  One of the phenomena to be accounted for, as we see next, is the influence of affect on global vs. local processing. 

Global vs. Local Processing

Gasper and Clore (2002) found that individuals in happy moods were more likely than those in sad moods to match geometric figures on the basis of global rather than local similarities.  In addition, Gasper (2004) found that as happiness increases, people are faster at making global matches, and as sad mood increases, people are faster at making local matches.  This finding is interesting, because one might have expected sad moods to slow down reaction times.  By varying attributions, Gasper (2004) also showed that such effects are due to the apparent information value of the happy and sad feelings, because an attribution manipulation eliminated the effects of mood.  

Other experiments also suggest that mood affects global and local attention.  For example, Isbell, Burns, & Haar (2004) demonstrated that affect influences the extent to which individuals select global versus specific social information when forming impressions.  They found that happy participants were more likely to form impressions of others by examining global information (e.g., traits) before they looked at more specific information (e.g., behaviors).  The results suggest that affect influences the types of information that individuals seek out when forming impressions of others.
Stereotypes.  The idea that positive affect elicits a focus on global rather than local stimuli can also be applied to the relationship between mood and stereotype use.  Research has demonstrated that happy moods lead to increased stereotyping, while sad moods lead to less stereotyping (e.g., Bodenhausen, Kramer, & Susser, 1994; Isbell, 2004).   In addition, Bodenhausen, Sheppard, and Kramer (1994) showed that angry participants behaved like participants in happy moods in that both were more likely than sad participants to use an ethnic stereotype to convict a defendant in a mock trial situation.  This result is somewhat surprising until one considers what the cues of happy and angry affect have in common.  Both anger and happiness imply that one’s own perspective is correct.  Indeed, anger appears to be an emotion specifically concerned with asserting the rightness of one's own perspective.  Indeed, angry individuals, even more than those in positive moods, may feel empowered to rely on their own beliefs, expectations, and inclinations.  

Mood and Egalitarianism.  According to the affect-as-information approach, happy mood serves as a green light and sad mood as a red light for relying on accessible cognitions and inclinations.  If so, the fact that stereotypes are so often accessible in the society at large suggests that individuals in happy (or angry) moods are likely to use stereotype in everyday life.  However, some research suggests that the effect of mood on stereotyping may depend critically on perceivers’ goals.  

Dunn and Clore (2005) reasoned that people who are chronically motivated to be egalitarian might exhibit less stereotyping in a happy mood, because positive mood promotes responding on the basis of one’s accessible inclinations.  If their inclination is to avoid stereotypical thinking, then positive feelings may act as a green light and negative affect as red light for that inclination.  If so, then in contrast to the usual pattern, chronic egalitarians might show less stereotyping in happy moods and increased stereotyping in sad moods, as negative affect blocks their egalitarian inclinations. 

Individual differences among men in their chronic egalitarian goals toward women was assessed using the approach of Moskowitz, Gollwitzer, Wasel, and Schaal (1999).  Men rated women as a group on a variety of gender-stereotypical attributes and completed a survey that forced them to endorse stereotypical statements about women.  They were then asked to rate women on stereotypical attributes again.  The idea is that the act of endorsing stereotypical statements should produce goal frustration among egalitarians, leading them to compensate by describing women in counter-stereotypical ways on this final survey. Thus, participants who rated women as substantially less stereotypic on the final survey (relative to the initial survey) were classified as "chronic egalitarians."

A week later, they listened to happy or sad music to induce mood and then completed a lexical decision task involving a series of pictures and letter strings.  On each trial, a picture of a male or female appeared followed by a stereotypically female word, a gender-neutral word, or a nonword.  Stereotype activation was measured by the degree to which pictures of women facilitated detection of stereotypically female words. 

Consistent with previous research, they found that non-chronic egalitarians exhibited greater stereotyping on the lexical decision task in happy, rather than in sad, moods.  In contrast, chronic egalitarians exhibited the opposite pattern, showing greater stereotyping in sad, rather than in happy, moods.  This finding indicates that rather than exerting a direct influence on stereotyping, positive affect simply influences reliance on accessible strategies of social perception.  For people who typically avoid stereotyping, happy moods apparently minimize rather than promote stereotypical thinking.

Affect and Creativity.  One of the more intriguing lines of work in the mood and processing literature is the work on creativity pioneered by Isen and colleagues.  Recently, Gasper (2004b) asked how sad moods hinder creativity.  Participants were asked to write a list of things that fly.  Prior to writing their list, a possible set of responses was primed in a crossword puzzle and a rating task.  Results showed that happy participants did not use the responses that have been made were accessible (as might be predicted by Clore et al, 2001), but rather offered more novel responses.  To determine whether individuals in sad moods were less able to generate novel responses or judged them to be less appropriate, Gasper instructed some participants to write down creative and novel responses.  The instruction eliminated mood effects, suggesting that the creativity effect had not been due to differences in the ability of the sad group to generate novel responses.  Rather, individuals in sad moods appeared to assume that a conservative approach, which favored prototypical over novel responses was more appropriate. 

Mood Effects Without Mood 
Investigations of affect have often focused on mood and emotional states.    However, other sources of affective information appear to have similar influences.  For example, evidence (e.g., Clore & Colcombe, 2003) suggests that without necessarily changing people’s moods, unconsciously primed affective thoughts can have the same cognitive consequences as affective feelings of mood.  The same is true of facial expressions (e.g., Schnall & Clore, June 2002; Strack, Martin, & Stepper, 1988), and even colors (Soldat, & Sinclair, 2001).  Of course, unconscious priming, posed expressions, and other related stimuli can affect mood under certain circumstances, but often their efforts are not mediated by mood.  Hence, it is useful to take a broader view, recognizing that multiple representations of affective meaning can each have similar effects. 

Similar effects can be expected to the extent that cues from diverse sources all convey information about goodness or badness (Clore & Colcombe, 2003).  Indeed, even in studies of felt mood, we assume that the active agent is not the feelings themselves, but their information value.  The spontaneity and compellingness of the evaluative information is more important than whether the medium of the information is facial muscles, motor action, visceral feelings, or thoughts.  Thus, the influence of affective feedback on judgment and processing is not limited to feelings, because such affective information can be represented in multiple embodied media.  

In this section, we have reviewed several recent lines of work and suggested that affective information from multiple sources can have similar effects as long as it is experienced as compelling.  We turn next to neurological data that may help anchor some of these observations. 

Neuroimaging, Mood, and Processing

Several studies have investigated the influence of mood on areas of brain activation.  A consistent pattern is beginning to emerge, which reveals a network of activity involving limbic areas and prefrontal cortical areas (Drevets, 2001; Drevets & Raichle, 1998; Mayberg et al., 1999).  For instance, Mayberg et al. (1999), after inducing a negative mood state in non-depressed individuals, found increased activation in the limbic and paralimbic areas (e.g., amygdala, subgenual cingulate, and insula) and decreased activation of more frontal cortical areas (e.g., dorsal cortical regions, inferior parietal) and dorsal anterior cingulate (see also Drevets, 2001; Gray et al. 2002, for similar findings).  

Drevets (2001), studying both induced and pathological emotional states observed a similar pattern of activation for limbic and more frontal cortices.  He observed increased activity in several areas associated with induced and pathological negative moods, including the amygdala, the posteromedial orbital cortex, and the ventral anterior cingulate cortex.  On the other hand, Drevets observed decreased activity for both induced and pathological negative states in areas that serve more cognitive functions (e.g., dorsal anterior cingulate and the dorsolateral prefrontal cortices).  These patterns suggest that during negative moods, emotional areas increase in activation, while areas that serve cognitive and attentional functions show decreased activation (Drevets & Raichle, 1998).  In addition Mayberg (1999) observed that after depressed patients underwent treatment with anti-depressants, the pattern of activation observed for depressives changed and looked more like that of healthy individuals.

Less work has been done on positive mood states, but the results reveal a complementary pattern of activation.  Whereas negative mood leads to increased limbic/paralimbic activation and decreased prefrontal activation, positive mood produces the inverse pattern of decreased limbic/paralimbic activation and increased prefrontal activation (Baker, Frith, & Dolan, 1997; George, Ketter, Parekh, Horwitz, Herscovitch, & Post, 1995; George, Ketter, Parekh, Herscovitch, & Post, 1996; Schneider, Gur, Mozley, Smith, Mozley, Censits, Alavi, & Gur, 1996).  

A review by Ashby, Isen, and Turken (1999) proposed that dopamine released in positive affective states, in areas such as prefrontal cortex and anterior cingulated cortex, can produce various cognitive enhancements associated with working memory, executive attention, and selection of a cognitive perspective.  Also, dopamine can influence memory modulation in more limbic areas and subcortical structures (e.g., olfactory cortex, amygdala, hippocampus, locus ceruleus, striatum, prefrontal cortex, and anterior cingulate).  These proposals correspond to findings that positive moods enhance processing in frontal areas.  Thus, positive affect and dopamine appear to affect areas in the brain that are important for various cognitive functions as well as general learning and memory.


This brief look at activation patterns in the brain during positive and negative emotional states indicates that highlights some of the connections between emotional and cognitive areas (Drevets, 2000, 2001; Drevets & Raichle, 1998; Mayberg, 1997).  In negative moods, one sees greater activation of limbic and emotional areas, and less activation of areas relevant to working memory and attention.  In positive moods, the reverse is true.  Limbic and emotional areas become less active, and the prefrontal areas associated with working memory and attention become more active.  Such a pattern of activation and deactivation suggests a neural basis for observations about how mood affects information processing.  

Behavioral research by Gray (2001) found that positive moods increased performance on verbal working memory tasks, while negative moods decreased performance.  A follow-up study done by Gray and colleagues (2002) found that such mood and task manipulations led to changes within lateral prefrontal cortex, suggesting that moods paired with a task shifted processing to different neural areas.  A study by Baker, Frith, and Dolan (1997) found that sad individuals performing a verbal fluency task showed reduced activation of areas relevant to verbal working memory.  These findings are consistent with the neurological models proposed by Drevets (2001), Mayberg (1999), and George et al. (1997).  

Together the studies by Gray and colleagues and Baker et al. suggest that mood modulation of processing is observable using imaging technology.  The patterns of observation suggest that positive moods enhance both verbal working memory and verbal association memory, improve cognitive flexibility, and enhance selection of cognitive perspective.  On the other hand, the patterns of findings for negative affect suggest a dampening of verbal working memory and verbal associations, an increase in spatial working memory, and an increase in attention to specific perceptual features mediated by increased limbic and amygdala activity. 

Behavioral Data

The neurological data suggests that positive moods should enhance processing of verbal associations, whereas, negative moods should decrease processing of verbal associations.  Several behavioral studies have demonstrated just such findings.  Storbeck and Clore (2004) induced either positive or negative moods with music and then had participants complete either an evaluation priming task, a categorization priming task, or a lexical decision priming task.  Such priming tasks are thought to work by having a briefly presented word (prime) facilitate target responses to associated, but not to non-associated words.  Thus, presenting the word “nurse” (prime) facilitates responses to the mood “doctor” (congruent target) compared to “dog” (incongruent target).  They found descriptive (rather than evaluative) priming for the categorization and lexical decision tasks and evaluative priming (rather than descriptive) for the evaluation task.  But, critically in all tasks occurred only in positive mood conditions, and not at all in negative mood conditions.  Others researchers have found similar mood effects on priming (Corson, 2004; Hanze & Hesse, 1993).  Thus, the evidence suggests that positive mood may enhance semantic activation, whereas negative mood may inhibit semantic activation.  

Studies using other methods have also found evidence that positive moods increase the spread of semantic activation and the accessibility of implicit attitudes.  For example, Hermsen, Holland, and van Knippenberg (2004) found that positive moods facilitated, while negative moods slowed down, automatic responses on a modified Stroop-like task called the “EAST.”  A recent study by Baumann and Kuhl (2002) also found that participants in sad moods were less likely to discriminate between coherent and incoherent standard word triples.  In related research, Bless et al. (1996) examined mood and recognition memory for a story about a couple on a dinner date.  They found that individuals in happy as opposed to sad moods reported recognizing behaviors that they had not actually heard provided they were consistent with the restaurant script.  Collectively, these studies suggest that mood may influence cognitive processes at an implicit, automatic level.  

Storbeck and Clore (in press) have pursued still further questions about how moods influence encoding and recall.  Participants were exposed to a happy or sad mood induction before completing a false memory task (Roediger and McDermott, 1995), which involves studying lists of words and later recalling them.  The words in each list are selected to be strong associates of a single word, called the critical lure, which is never presented.  For example, one list contained words related to “sleep,” such as bed, pillow, awake, rest, wake, etc.  According to Roediger and McDermott, semantic activation is likely to activate the critical lure “sleep,” which will then make it more likely for that word to be incorrectly recalled.  

If positive mood promotes relational processing and semantic activation, then this group should be more likely to falsely recall such lures.  But, if sad moods promote referential or item-specific processing that limits such semantic activation, then this sad mood should reduce the false memory effect.  As predicted, both recall and recognition studies found that negative moods led to a decrease in the typical false memory effect.  

These experiments also suggested that the effect occurs at encoding and not at retrieval.  The results are consistent with the mood and priming data (Storbeck & Clore, 2005).  Roediger, Bolata, and Watson (2001) suggest that the same underlying mechanism, semantic activation, produces both priming and false memory effects.  If so, those data again suggest that at least one influence of mood on information processing occurs during the encoding phase.  Such conclusions are consistent with the neurological data reviewed above in that positive moods appear to activate cortical areas where the hypothesized relational processing occurs, whereas sad mood activates limbic areas and inhibits activation of  cortical areas, which is consistent with the idea that sad mood is less likely to show interpretational as opposed to perceptual processing.  

The neurological data might imply that the relationship between affect and processing is really a neural anatomical rather than a psychological phenomenon.  That is, perhaps good mood and relational processing occur together simply because they show the same neural address.  He reality appears likely to be more complex, however, in part because attribution manipulations can so readily alter or reverse the mood-processing relationship.  That is, awareness that one’s affective feelings are irrelevant and do not represent efficacy feedback tends to reverse mood effects on processing (e.g., Dienes, 1996; Gasper, 2004a, Isbell, 2004).   

Summary

In this section, we suggested that positive moods promote processing of items relationally, which should increase priming, false memory effects, creative problem solving, and accessibility to automatic attitudes.  On the other hand, negative moods should promote referential or item-specific processing, which should reduce effects that rely on relational processing, such as priming and the false memory effect.  We reviewed imaging studies that find activation of different neural substrates for positive and negative moods.  Those data show that positive moods increase activity relevant to verbal working memory and verbal associations, task switching, and error detection, whereas negative moods increase areas concerned with spatial working memory and visual attention.  Such patterns are compatible with the behavioral results of mood on processing. 

MEMORY

Mood and Memory


Some of the most influential studies of affect and cognition were early studies by Bower (e.g., Bower, Montiero, & Gilligan, 1978) and by Isen (e.g., Isen, Shalker, Clark, & Karp, 1978).  Both programs of work focused on the idea that mood activates valence-congruent material in memory.  Bower (1981) suggested that moods act like nodes in memory that are capable of activating associated material in memory.  Isen was focused more on judgment and behavior, suggested also that moods should activate mood-congruent material in memory, setting up a cognitive loop that would influence judgment.  

An important difference between memory-based models and the affect-as-information approach lies in whether evaluative judgments are based on cognitive or affective factors.  The memory-based models assume that affect operates through the concepts and beliefs that it brings to mind, whereas informational models assume that affect itself is often the critical stimulus.  In other words, does liking consist of having particular thoughts or having particular feelings and inclinations?  

One way to address the issue is to examine whether affect does activate affect-congruent material in memory.  There is little doubt that feeling happy or depressed is often accompanied by similarly valenced ideation and memory.  The question is whether such ideation is activated directly by affect or only by related cognitions about affect.  A review of the mood and memory literature (Wyer, Clore, & Isbell, 1999) suggests caution in assuming that memory activation comes from the affect itself, as opposed to coming from cognitions inadvertently activated by mood induction procedures.  

Of course focusing attention on one’s feelings will result in feeling-congruent thoughts, just as focusing on a chair will result in chair-relevant thoughts.  But that is an unremarkable claim.  The issue is whether background feelings of mood themselves should automatically activate mood-congruent material in memory (rather than whether thoughts about mood would do so).  Recent comparisons of affective vs. descriptive priming (Storbeck & Robinson, 2004) suggest that memory is organized in terms of descriptive categories (e.g., animals, places, etc.) rather than in terms of evaluations (e.g., positive things, negative things).  

Studies that have varied mood and the salience of mood relevant concepts (e.g., Parrott & Sabini, 1990) suggest that mood itself may not be the active agent determining which memories come to mind.  In addition, although mood does appear to govern the extent of priming generally (Storbeck & Clore, 2005), it does not lead to mood-congruent priming.  Also, the asymmetry seen in mood effects on memory are not mirrored in mood effects on judgment, suggesting that mood effects on judgment may not be memory-based.  Indeed, a host of findings in the social cognition literature have long suggested that interpersonal judgments are surprisingly independent of the content of memories about people (for a review see Wyer & Srull, 1989).  Thus, despite the popularity of the idea, it is not yet clear that mood effects on cognition are mediated by the activation of mood-congruent material in memory.  However, new data do show that affective factors are crucial for understanding memory, as detailed below.  

Arousal-as-importance  

From the affect-as-information perspective, the valence of affect provides information about goodness and badness and the arousal component provides information about urgency and importance (Frijda, Ortony, Sonnemons, & Clore, 1992; Simon, 1967).  Arousal draws attention to the source of the arousal, thereby influencing what gets stored, elaborated, and consolidated into long term memory.  Arousal marks information as important both implicitly, through the action of adrenergic hormones, and explicitly, through the subjective experience of urgency.  Memory consolidation in rats can be effected by injecting epinephrine directly into the brain after learning has already taken place (ref).  Hence, the direct effects of arousal on consolidation of information already encoded may not be mediated by the experience of importance.  

Research suggests that arousal will have its greatest influence on memory for events 2 or 3 days after encoding (see McGaugh, 2004; Christianson, 1984).  Until recently, most relevant behavioral research has been limited to studies of arousal-congruent memory (e.g., Gilligan & Bower, 1984) and memory after relatively short delays (e.g., Varner & Ellis, 1998), rather than long-term memory.  However, Cahill et al. (2004) did examine long term memory for an emotional story with pictures compared to a neutral story with pictures.  They found memory enhancement for the emotional story compared to the neutral story after a long delay, but not after a short delay.  Thus, the arousing nature of the emotional story appeared to lead to better long term memory, but did not affect short term memory performance.  

Neuroscience evidence

Research stemming from fear conditioning in animals provides us the best look at how arousal influences long-term memory.  For instance, McGaugh, 2004, working mainly with rats has found ample evidence that endogenous stress hormones directly and indirectly mediate amygdala activity.  In turn, the amygdala then mediates the consolidation of long-term memories in the neocortex (e.g., hippocampus, caudate nucleus, entorhinal cortex, basalis magnocellularis, nucleus accumbens, etc.).  

The amygdala influences attention to objects within the early stages of processing in the visual cortex.  Back-projections from the amygdala to the visual cortex might then provide information about which aspects of an entire image should be attended to and stored (Rolls, 1999).  The amygdala also modulates the long term potentiation process that occurs in the hippocampus, which is necessary for the formation of declarative (experienced) memory (Abe, 2001).  Consistent with such conclusions is the observation that patients with amygdala lesions fail to show enhanced memory for arousing stimuli (Adolphs et al., 1997).  But amnesics with intact amygdalas do show enhanced memory for emotional stimuli (Hamann et al., 1997).  Research in normal populations using imaging technology has also shown the amygdala is involved in the enhanced memory for emotional pictures.  Cahill et al., (1996) presented a series of affectively laden pictures and tested memory for the pictures 3 weeks later, and they found an impressive correlation (r = .93) between amygdala activation during encoding and recall of those images.  Others studies have also shown a similar positive relationship between arousing images, amygdala activation, and enhanced memory for long-term memory for such arousing stimuli (see Canli, et al., 2000; Cahill, et al., 2001; Guy & Cahill, 1999; Hamann, et al., 1999; O’Carroll et al., 1999, for similar results).  

In addition, Hamann and colleagues have observed similar memory enhancement effects for positive as well as negative images (1997, 1999).  The Ashby et al. (1999) review suggested a similar modulatory role for positive affect on memory via dopamine.  They proposed that dopamine can modulate the release of excitatory neurotransmitters vital for increased consolidation.  Such considerations suggest that emotional memory enhancement is not limited to negative emotions.  

Emotional arousal also appears to act at both encoding (attention and elaboration) and through consolidation (Hamann, 2001).  Moreover, the effect can occur for various types of stimuli including emotional words, pictures, and stories (Cahill, et al., 2001; Canli, et al., 2000; Guy & Cahill, 1999; Hamann, et al., 1999; Hamann, 2001; Kleinsmith & Kaplan, 1963; O’Carroll et al., 1999).  Finally, that arousal is the critical factor is evident in results reported by Cahill et al. (1994), who found that ß-adrenergic blocking agents (which block adrenergic stress hormones) eliminate enhanced memory for emotional material.  

Summary

This section provided an overview of how the arousal component of affect may influence the storage and retrieval of memory.  The induction of an aroused state typically influences recall 48 hours after learning.  In a recent review, McGaugh (2004) suggested that emotion enhances both emotional memories and general declarative memories.  According to the evidence presented above, it would appear that one function of the arousal component of emotion is to enhance the storage and retrieval of already existing cognitions throughout the cortex.  

This aspect of the relationship between emotion and memory is a relatively new area of study, which remains largely untouched by social psychologists and other students of human emotion.  Although the neuro-hormonal aspect of arousal may trigger consolidation of memories quite directly, the experiential aspect also seems likely to be important.  The experience of arousal may serve as information to the system about importance, guiding attention and thus selecting the material to be retained or consolidated into long term memory.   
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