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Mood and the regulation of information processing and behavior
Introduction
Consider the two most famous characters from the TV-series USS Enterprise, Captain Kirk and Mr. Spock. Mr. Spock, a "Vulcanian" allegedly being unable to experience emotions, bases his judgments and his behavior on a thoughtful consideration of the situation and on a rational integration of the relevant information.  In contrary, Captain Kirk´s thinking, judgment, and behavior seem often to be influenced by his affective states. Quite in line with Mr. Spock´s view, the early approaches in psychology proposed that affect serves to reduce individuals´ ability to think rationally, thus impairing their judgments and decisions (for an overview see Forgas, 2000). Research conducted within the last three decades, though, conveys a fundamentally different picture. Affective states need not create irrational behavior but may rather provide a very useful source of information, signals, and motives that are essential for adaptive regulation of cognitive processes and behavior. By “regulation” -- the core concept of this chapter -- we refer to all kinds of adjustment processes that serve to keep stimuli and reactions within an appropriate range, and to prevent them from exceeding critical boundaries. Regulatory processes occur in various dimensions, such as the intensity and density of stimuli, adjusting social and physical distance, optimal time or effort expenditure, or establishing an acceptable range of behaviors on the conformity versus deviance dimension, or on the novelty versus familiarity dimension. 
In the present chapter we discuss how individuals´ mood states influence the regulation of a wide spectrum of cognitive processes and behaviors, such as regulation of exposure to pleasant or unpleasant information, temporal regulation, regulation of the motivational system, regulation of abstractness of thinking, regulation of transgression versus conformity, regulation of elaboration versus truncation of thinking and problem solving, and regulation of top-down versus bottom up processing. We will argue that – contrary to Mr. Spock´s perspective – moods are far from being dysfunctional, but may instead play an important role for the adaptive regulation of cognition and behavior. Given the limited scope of the present chapter, we will not be able to elaborate on all aspects of regulation at the same level of detail. We shall rather address some issues at greater depth than others. 
A taxonomy of regulatory dimensions
Table 1 provides a taxonomy of different dimensions of cognitive and behavioral regulation, as they map onto various paradigms of affect-and-cognition research. The purpose of the table is two-fold. First, it affords an advanced organizer, or preview of the entire chapter’s contents, intended to facilitate reading and understanding. The second purpose is to sensitize the reader for the distinct modes of cognitive and behavioral regulation that exist, theoretically, and to point out a common theoretical denominator that connects all aspects of regulation listed in Table 1, namely, the two complementary adaptive functions, assimilation and accommodation (cf. Piaget, 1954). Assimilation means to impose internalized structures onto the external world, whereas accommodation means to modify internal structures in accordance with external constraints. This distinction between internally driven and externally driven adaptation can be sensibly applied to all aspects of regulation. Moreover, with respect to affective influences on regulatory processes, it will turn out that – as a unifying theme – the role of positive mood is to facilitate assimilation whereas the role of negative mood is to strengthen accommodation functions. 
Mood Influences on Different Regulatory Dimension: An Empirical Review
Mood and Hedonic Regulation: Exposure to pleasant and unpleasant information
It is almost a truism that individuals strive for positive affective states and try to avoid negative affective states (e.g., Bentham, 1789). This general assumption is entailed in many approaches that conceptualize the regulation of human behavior and cognitive processes on a hedonistic dimension (see Erber, this volume; Erber & Erber, 2000, for an overview). Accordingly, individuals are motivated to maintain positive and avoid negative affective states, and in order to do so they have developed a behavioral and cognitive repertoire that serves this function. In this section, we start by outlining some approaches that build on this general hedonistic notion and relate them to other approaches assuming that – at least under certain boundary conditions –individuals may also expose themselves to situations and stimuli, seek for information, and engage in behaviors that make them feel less positive. 
It seems straightforward to assume that individuals´ affective states are mainly determined by what is on their mind.  In other words, it is assumed that there is a (bi-directional) link between individuals´ affective states and the accessibility of positive and negative information in working memory (Bower, 1981; Forgas & Bower, 1987; see Eich, this volume). Given that an increased accessibility of negative information may induce unpleasant affective states, the desire to maintain and consume pleasant states should result in strategies that counteract the automatic activation of negative mood-congruent information. Support for this conclusion comes from many findings suggesting that mood-congruent memory is asymmetrical (Fiedler, Nickel, Asbeck & Pagel, 2003) – a pattern that already emerged in Bower´s (1981) seminal paper. On the one hand, happy moods facilitate the recall of happy memories and inhibit the recall of sad memories. On the other hand, however, sad moods may slightly inhibit the recall of happy memories, but rarely increase the recall of sad memories (Isen, et al., 1978; see Isen, 1984). Isen (1984, 1987) accounted for this asymmetry by postulating more controlled motivational processes in addition to the automatically spreading associations suggested by Bower (1981). According to this perspective, individuals in negative affective states may be motivated to "repair" their mood by attempting "to stop the process of thinking about negative material that might be cued by sadness" (Isen, 1987, p. 217). These controlled processes may in turn override the automatic impact of sad moods on the accessibility of (sad) mood-congruent material (see Morris, 1989, for a critical review). 
The assumption that individuals engage in behavioral and cognitive strategies that either maintain positive affective states or "repair" negative affective states can be found in several approaches. While numerous strategies have been discussed in this respect (see Erber, this volume, 2001; Morris, 1989; Morris & Reilly, 1987), perhaps the most explicit approach refers to pro-social behavior. It has been suggested that a leading motive for individuals´ willingness to engage in helping others is to improve one´s own mood (mood repair, "if you feel bad, do good things"). This contention received empirical support from several experiments showing that inducing negative affective states increased individuals´ helping behavior (e.g., Cialdini & Kenrick, 1976; Schaller & Cialdini, 1988). In line with the regulation argument, helping was restricted to those conditions in which individuals subjectively believed in the improvement of their mood (Manucia, Baumann, & Cialdini, 1984). In a related, but different vein, it has been suggested that engaging in effortful cognitive processes might interfere with the consumption of positive mood states (Isen, 1987; Wegener & Petty, 1994; Wegener, Petty, & Smith, 1995). Accordingly, individuals might enhance and expand their emotional states by regulating the amount of cognitive work. We will return to this issue and related evidence below.
Empirical evidence that individuals strive for positive affective states and try to avoid negative affective states is widespread (for a critical overview see Erber, 2001). Note, however, that a regulation perspective always emphasizes the adaptive value of variation, rather than just an invariant striving for positive affect. Various approaches have addressed such a genuine regulation aspect and contrasted it to the notion that individuals inevitably seek positive affect. In this respect Erber and colleagues (e.g., Erber, this volume, Erber & Erber, 2000; Erber, Wegner, Therriault, 1996) proposed that individuals may attenuate their affective states when they expect to interact with others, but they engage in little mood regulation attempts when they are not expecting social interaction or demanding tasks. Thus, contrary to a pure mood maintenance / mood repair perspective, individuals are not expected to optimize their affective experience, but they attenuate their hedonic consumption to a less intense level if necessary for the current task demands or interaction goals (see Erber & Erber, 2000, for a more extensive discussion).  
The ability to face unpleasant information, and not to negate the existence of threatening aspects of reality, is at the heart of many important adaptation problems that call for tolerance, mastery, and delay of gratification (e.g., medical examination as a key to successful therapy; honest confession to save one’s partnership). In this regard, Trope and colleagues (Trope, this volume; Raghunathan & Trope, 2002; Trope, Ferguson, & Raghunathan, 2001) suggest that positive affect may serve as a resource that gives one the backing-up for tackling unpleasant but necessary tasks. Individuals are more likely to expose themselves to potentially negative information when they are in a happy rather than a sad mood. Positive affect functions as a resource that counteracts the threat and burdon of negative information. Trope and his colleagues suggest that this benevolent effect is most pronounced when the information in question implies negative self-relevant feedback of high informational value. 
Consistent with this buffer function of happy mood, depressive patients have been shown to be unable to deliberately expose themselves to negative stimuli (Fiedler, 1991), or to accept a short-term disadvantage in order to gain a stronger long-term advantage (Trope et al., 2001). They have also lost the ability to sacrifice part of their payoffs for the sake of curiosity, exploration, or higher social goals (Forgas & Fiedler, 1996). Even mildly depressed states resulting from watching sad films have been shown to support profit maximization and to restrict strategic flexibility in experimental dilemma games (Hertel & Fiedler, 1994). 
Altogether, the reviewed research on hedonic regulation suggests that individuals do not invariantly strive for positive information leading to desired states and avoid negative information inducing undesired affective states. Instead, individuals seem to regulate their affective state in accordance with the task environment and the adaptive function of different mood states. The available evidence is consistent with the generic assumption that positive mood supports assimilative functions whereas the function of negative mood is accommodative – following the hedonic constraints of the stimulus world. Nevertheless, given the seemingly divergent perspective of mood repair, more research and theorizing is needed on how emotional states trigger various mechanisms of hedonic regulation and what boundary conditions restrict these mechanisms (such as development over time, i.e., that in the immediate context of a mood inducing event mood congruent responses are most likely, whereas after some time the likelihood of mood-incongruent reactions increases, see Forgas & Ciarrochi, 2002). 

Mood and Regulation of Norm-Conformity versus Transgression
Variation on the dimension of norm-conforming versus norm-deviant behavior can be considered a special case of social hedonism; the former is desirable whereas the latter is undesirable. The general pattern of mood dependence is indeed the same: Research in several paradigms suggests that good mood gives people the backing-up required for unusual, ideosyncratic, norm-deviant, or even transgressive behavior, whereas bad mood induces norm-conforming, conventional behavior. Relevant evidence includes Forgas (1998, 1999) repeated demonstration that happy people engage in more impolite and less restrictive and controlled social behaviors than dysphoric people, just as the complementary finding that recipients perceive the same communications as less impolite when they are in a good than in a sad mood state. In association experiments, good-mood participants would produce more unusual associations, according to common association norms, than sad-mood participants (Isen, Johnson, Merty, & Robinson, 1985). Or, in a related vein, in negotiation situations, good mood encourages people to be more risk-seeking than negative affective states, which induce more conservative strategies. 
Again, the two opposite adaptation modes, assimilation versus accommodation, afford a sensible interpretation of the behavioral repertoire supported by different mood states. Good mood provides the resources and self-confidence needed to engage in spontaneous, internally determined, daring behavior – all features of assimilative regulation. In contrast, bad mood induces common, norm-conforming behaviors determined by external rules and social conventions – thus fulfilling an accommodative function. 
Mood and the Regulation of Processing Depth and Processing Style
When confronted with a problem situation, individuals are not restricted to a single set of cognitive processes to interpret the situation. Rather, there is a whole variety of cognitive tools that may be applied to deal with the same social reality (see Bless, Fiedler, & Strack, 2004). Given this starting point, individuals need to select an "appropriate" mechanism. For example, they have to determine whether to encode a particular stimulus on a more abstract or a more concrete level, how much effort they should invest in the processing of the task situation, and how much they should rely on prior knowledge versus how much emphasis should be given to the incoming information. Several theoretical positions hold that affective states regulate the use of these different mechanisms. In the next sections, we will discuss theoretical approaches and present empirical evidence that is related to the question of how affective states regulate cognitive process selection. 
Level of Abstractness 
When communicating or thinking about social information, individuals are often free to represent the same behavior or event either at a rather abstract level (e.g., animal; conservative attitude) or rather specific (e.g., my neighbor's dog; voting against Kerry in the 2004 US election, to prevent legislation of gay marriage). Quite obviously, the level of abstractness is flexible and context dependent, and both representations may have their advantages and disadvantages. The available evidence suggests, though, that individuals´ affective states may play a crucial role in this regulation of abstractness in thinking. 
Isen (1984) posited that positive affect results in increased integrative complexity, in "an organization of cognitive material, such that either more or broader, more integrated categories are used" (p. 535).  This assumption is supported by the finding that happy participants were more likely than neutral mood participants to assign atypical exemplars to a category (e.g., "cane" as a member of the category "clothing"). Similarly, happy participants sorted stimuli into fewer groupings than participants in a neutral-mood control condition (Isen & Daubman, 1984). 
More integrative, abstract representation of incoming information is also reflected in happy individuals´ tendency to cluster information into larger chunks.  For example, Bless, Hamilton, and Mackie (1992) presented participants in a happy, neutral, or sad mood with 28 behavioral descriptions pertaining to four different trait categories (e.g., intelligence, friendliness). Neutral-mood participants showed higher clustering (Roenker, Thompson, & Brown, 1971) when the instructions encouraged clustering rather than not ("impression vs. memory set", Hamilton, Katz, & Leirer, 1980). However, independently of the instructional set, happy participants showed a very high level and sad participants a very low level of spontaneous clustering (for similar findings see Isen, Daubman, and Gorgoglione, 1987); see also Murray et al. (1990) for an increased flexibility of categorization processes under happy mood.
The general assumption that happy moods are linked to more abstract levels of representations is also reflected in the relation between mood and language. Based on the Linguistic Category Model (Semin & Fiedler, 1988), a general framework for assessing linguistic abstractness of language use, Beukeboom (2003) investigated the influence of mood on language use. In a series of studies these authors found that happy participants provided more abstract descriptions than sad participants. Again it seems as if individuals´ mood regulates the abstractness of thinking. Similar conclusions can be drawn about non-linguistic task materials, as suggested in recent research by Gasper & Clore (2002). Participants were presented with a perception task (geometrical figures). When a happy mood had been induced, the perceptual focus was on more global features than when a sad mood had been induced, which led to a focus on more local features (for the notion that narrower categorizations are more likely under sad moods, see also Sinclair, 1988). 
Although not directly addressing the impact of mood, research on Action Identification Theory (Vallacher & Wegner, 1986) provides converging evidence for the notion that different affective states are linked to different levels of abstractness. This theory holds that successful actions are represented on a more general level whereas unsuccessful actions are represented on more specific levels. Assuming that unsuccessful actions tend to be evaluated negatively and that successful actions tend to be positive, these assumptions converge with the reported evidence on the relation between affective state and the level of abstraction.
	While much of the evidence pertains to the encoding of new information, there is also some evidence suggesting that mood may also influence the abstractness of information retrieved from memory. Bless, Mackie and Schwarz (1992) found that happy participants were more likely to retrieve a global representation of a persuasive message whereas sad participants were more likely to retrieve a specific representation. Because in this research mood was induced after message encoding, the observed mood effects could not be due to differential levels of encoding.
As concrete representations stick to the contextualized stimulus world whereas abstract representations are mediated by the individuals’ decontextualized conceptual knowledge, the former reflect accommodation whereas the latter reflect assimilation. Therefore, the consistently obtained finding of more abstract representations resulting from happy than sad mood fits the general interpretation that good mood supports assimilative regulation whereas bad mood serves an accommodative adaptive function. 
Elaboration Depth 
A fair amount of research has addressed the question of whether mood regulates the degree and depth of elaboration. In particular, it was hypothesized that happy moods are more strongly associated with heuristic processing strategies than sad moods. Much of this research has been conducted within the domains of persuasion and person perception. We will first address these two domains, before we turn to theoretical explanations for these findings. 
Mood and persuasion. To investigate the impact of mood on persuasion, researchers have typically applied dual process models of persuasion (Chaiken, 1980, 1987; Petty & Cacioppo, 1986, see Eagly & Chaiken, 1993). In a number of studies, participants who had undergone a mood treatment were subsequently exposed to a persuasive message that included either strong or weak arguments. In general, participants in sad moods reported more favorable attitudes toward the advocated position when they had been presented with strong rather than weak arguments. In contrast, participants in happy moods were less influenced by the message quality; they were equally persuaded by strong and weak arguments. Equivalent findings were obtained for recipients´ cognitive responses, reflecting differential sensitivity to message quality under sad and neutral, but not under happy mood conditions. This general pattern of findings has been replicated in a number of studies using a range of different mood inductions and attitudinal issues (for examples see Bless, et al., 1990; Bless, Mackie, & Schwarz, 1992; Bohner, Crow, Erb, & Schwarz, 1992; Innes & Ahrens, 1991; Mackie & Worth, 1989; Sinclair, Mark, & Clore, 1994; Wegener, & Petty, 1994; Worth & Mackie, 1987). These findings have been complemented by the observation that attitudes of recipients in positive but not in neutral moods are responsive to heuristic cues, as distinguished from argument contents (Mackie & Worth, 1989; Worth & Mackie, 1987; see, however, Bohner et al., 1992, for an opposite view). Within the framework of dual-process models, the decreased effect of message quality and the increased impact of peripheral cues under happy mood conditions suggests that happy moods are associated with heuristic processing strategies, whereas sad moods are associated with a systematic elaboration of the information that is presented (for overviews see Bohner, Moskowitz, & Chaiken, 1995; Mackie, Asuncion, & Rosselli, 1992; Schwarz, Bless, & Bohner, 1991;Wegener & Petty, 1996). This account, to be sure, is consistent with the interpretation of the systematic processing of stimulus contents as an accommodative function and the heuristic reliance on internalized rules of thumb, which are detached from the validity of the stimulus input, as an assimilative function. 
Person perception. Similar to attitude formation and change, judgments of other persons may reflect different processing strategies. When based on a more heuristic, assimilative strategy, they reflect the perceiver's general knowledge about categories to which the target belongs (i.e., implications of stereotypes). Alternatively, judgments may be primarily based on a systematic, accommodative account of the available individuating information about a specific target person, thereby attenuating the impact of the stereotype (cf. Brewer, 1988; Fiske & Neuberg, 1990). A number of studies explored whether and how individuals´ mood state influences their reliance on stereotypes in impression formation. For example, Bodenhausen, Kramer, and Süsser (1994; see also Bodenhausen, 1993) presented participants in different mood states with descriptions of an alleged student misconduct and asked them to evaluate the target's guilt. Happy participants judged the offender to be more guilty when he was identified as a member of an ethnic group that is stereotypically associated with the described offence than when this was not the case. This impact of the stereotype, however, was not observed for participants in a sad mood states. This heightened impact of stereotypes on the processing by happy individuals was replicated in a series of experiments that additionally demonstrated the complementary increased impact of individuating information on the processing of sad individuals (Bless, Schwarz, & Wieland, 1996). Edwards and Weary (1993) reported similarly converging evidence based on naturally depressed moods.  Non-depressed participants were more likely to rely on category membership information than depressed participants, who were more strongly influenced by individuating information. 
If we equate reliance on category membership information with reliance on peripheral cues (assimilation), and reliance on individuating stimulus information with reliance on the presented arguments (accommodation), these findings converge with those obtained for persuasion and other domains. In combination, these findings suggest that individuals in a happy mood are more likely to rely on heuristics or stereotypes, whereas individuals in a sad mood are more likely to attend to the specific information provided. The conclusion that happy individuals are more likely to rely on heuristic processing strategies is not restricted to domains of persuasion and person perception. As Ruder and Bless (2003) have demonstrated recently, happy individuals were more likely to apply the availability heuristic, basing their judgments on the ease with which information came to mind, than sad participants, whose judgments were better predicted by the activated information content and the situational context (for similar evidence, see Isen, Means, Patrick, & Novicki, 1982). 
Theoretical accounts. Given that social cognition research has consistently demonstrated that individuals´ processing motivation and capacity have a pronounced impact on the use of heuristic processing strategies (e.g., Eagly & Chaiken, 1993; Fiske & Neuberg, 1990; Fiske & Taylor, 1991; Petty & Cacioppo, 1986), it comes at no surprise that various accounts have proposed that happy individuals´ reliance on heuristic cues reflects their reduced amount of cognitive processing, reflecting either capacity deficits or motivational deficits as the likely cause.
Processing capacity. Within an associative network memory approach (see Eich, this volume), assuming that mood states activate links to related memory contents, it has been argued that being in a happy mood limits processing capacity due to the activation of a large amount of interconnected positive material stored in memory (e.g., Isen, 1987; Mackie & Worth, 1989), because more positive than negative information is assumed to be stored in memory (Matlin & Stang, 1979). Due to this capacity shortage, people in happy mood have to engage in less taxing heuristic strategies, rather than more demanding systematic processing. 
Cognitive tuning. Extending the mood-as-information hypothesis (Clore, this volume; Schwarz & Clore, 1983), it has been proposed that affective states may inform the individual about the nature of the current situation (Schwarz & Clore, 1996; see also Frijda, 1988). Thus, individuals usually feel good in situations that are characterized by positive outcomes and/or in situations that do not threaten their current goals. In contrast, individuals usually feel bad in situations that threaten their current goals, because of the presence of negative outcomes or the lack of positive outcomes. If different situations result in different affective states, individuals may consult their affect as a usually valid and quick indicator as to the nature of the current psychological situation. Specifically, positive affective states may inform the individual that the current situation poses no problem, whereas negative affective states signal that the current situation is problematic. Based on such affective cues, individuals in a bad mood are more motivated to engage in detail-oriented systematic processing strategies, which are typically adaptive in handling problematic situations. In contrast, individuals in a good mood may see little reason to engage in strenuous processing strategies, unless this is called for by another goal. Note that reduced processing under happy moods is but one implication of the cognitive tuning perspective, which also implies high flexibility of cognitive processes under happy moods (see Schwarz, 1990; Schwarz & Clore, 1996, for more detailed discussions) – all indicative of clearly assimilative functions. 
Rather direct evidence supporting the role of the informational value provided by individuals´ mood is reported in study by Sinclair, Mark, and Clore (1994). In this study, sad individuals differentiated between messages comprising either strong or weak arguments, while happy individuals did not, replicating the pattern of previous studies reported above. This differential pattern for happy versus sad recipients was eliminated, however, when recipients attributed their mood to the weather. Such an external attribution undermines the diagnostic value of good mood as a situational cue that signals heuristic processing as a appropriate strategy. 
Mood management. Different accounts entail the hypothesis, implicitly or explicitly, that individuals are motivated to maintain positive affective states and to enhance negative affective states (Isen, 1987; Wegener & Petty, 1994; Wegener, Petty, & Smith, 1995). Starting from the assumption that strenuous cognitive processes interfere with the goal of maintaining positive mood states, researchers have argued that individuals in happy moods are less motivated to invest cognitive effort than sad individuals. As a consequence of such reduced motivation, happy individuals should be more likely to rely on a heuristic processing while sad individuals should be more likely to engage in systematic processing. This effect may be overridden, however, if the task promises to maintain or even enhance individuals´ positive mood (Wegener et al., 1995). Other researchers questioned the strong belief in individuals´ motivation to improve their mood. In many situations, individuals may pursue more long-term benefits at the costs of immediate mood management effects (for a discussion of the hedonic view and related evidence see Erber, 1996, 2001; Erber, Wegner, & Therriault, 1996, see also Schwarz and Clore, 1996, for a discussion of the empirical evidence). 
Reconsidering the evidence for reduced processing under happy moods. All theoretical approaches discussed so far share the notion that happy individuals´ reliance on heuristics reflects a processing deficit, either in motivation or in capacity. It is interesting that, with very few exceptions, support for the various positions is mostly based on the demonstration that happy individuals´ reliance on heuristics can be overridden by additional manipulations. For example, happy individuals´ failure to differentiate in their attitude judgments between strong and weak arguments, or their use of stereotypes, could be overcome by (a) informing people that processing the content would make them feel happy (Wegener et al., 1995); (b) providing unlimited processing time (Mackie & Worth, 1989); (c) instructing recipients to focus on the specific message content (Bless et al., 1990), or (d) introducing an accountability manipulation (Bodenhausen et al., 1994). However, the demonstration that one manipulation "x" can override the impact of another manipulation "y" does not constitute a cogent proof of the claim that the former reflects the same underlying cause as the latter. Thus, even when manipulations that reduce a deficit can undo heuristic processing, this does not imply that heuristic processing is entirely due to a cognitive deficit. 
The underlying dual process models also presuppose that a reduction in processing capacity and/or processing motivation increases the reliance on heuristics or stereotype information. Through backward inference from heuristic processing to motivational or capacity deficits, reduced motivation and capacity are typically considered the only sensible factors underlying the enhanced reliance on heuristics (see also Bless & Schwarz, 1999). Interestingly enough, though, rather few attempts have been made to directly measure capacity and resource restrictions, or the amount of processing, under different mood states. There are good reasons, therefore, to consider an alternative account, which will be offered in the next section on the regulation of top-down versus bottom-up processing. 
The quality of the evidence for moods delimiting motivation or capacity becomes important as other accounts question the proposed link between mood and amount of processing. Working from the mood-as-input model (Martin, 2001; Martin & Stoner, 1996; Martin et al., 1993, see also Hirt et al., 1996), Martin argues that moods may both increase or decrease cognitive effort. This assumption is corroborated by the finding that happy people invested more effort in a task than sad participants when instructed to continue as long as they enjoyed the task. However, when participants were instructed to continue until they were satisfied with their performance, happy participants invested less effort than sad participants (Martin, et al., 1993). Thus, when satisfaction with one’s performance was the judgment criterion, happy people were presumably more satisfied and refrained from investing additional effort. In contrast, when enjoyment with the task itself was the judgment criterion, happy participants felt more enjoyment than sad participants, which in turn increased their motivation to continue the task.
Regulation of top-down versus bottom up processing
If heuristics are defined as the application of general knowledge structures to specific information (Nisbett & Ross, 1980), the research on mood and heuristic processing we have just discussed is nicely matched with other research directly addressing the impact of mood on prior general knowledge. Indeed, numerous studies confirm the general notion that prior general knowledge is more influential when individuals are in a happy rather than a sad mood (Bless, 2001).  In this respect, research addressing the role of scripts (Bless, Clore, et al., 1996), prior trait judgments (Bless & Fiedler, 1996), stereotypes (Bodenhausen et al, 1994; Bless, Schwarz & Wieland, 1996; Krauth-Gruber & Ric, 2000), constructive memory effects in eyewitness memory (Forgas, in press), inference making in recognition decisions (Fiedler, Nickel, Muehlfriedel & Unkelbach, 2001), enhanced memory for self-generated information (Fiedler et al., 2003), and general attitude representations (Bless, Mackie & Schwarz, 1992) provides a consistent pattern of evidence. Individuals’ affective states regulate the relative contributions of top-down processes, facilitated in positive mood, and bottom-up processes, supported by negative mood states. As top-down and bottom-up processes can be clearly identified as assimilative versus accommodative functions, respectively, this regular pattern matches the general explanatory principle.
Mood and general knowledge. Given that top-down processing serves an economical function by reducing the amount of memory load, one may argue that happy individuals´ top-down processing is identical to the assumption that happy mood reduces cognitive effort and depth of elaboration, as discussed above. Casting this interpretation into doubt, Bless’ (1997; 2001) mood-and-general-knowledge assumption says that happy individuals´ reliance on heuristics and general knowledge structures may not be mediated by mood-dependent restrictions in cognitive resources, motivation or capacity. This approach does adopt the notion that positive affective states may inform the individual that the current situation poses no problem, whereas negative affective states may signal that the current situation is problematic. It is argued, however, that the key effect of these affective signals is not, or not only, motivational.  Instead their key function may indeed lie in triggering the adaptive use of pre-existing general knowledge structures (Bless, 2001; Bless, Clore, Schwarz, et al., 1996). Specifically, if being in a positive mood informs individuals that the present situation poses no big problem, this "business as usual" signal may increase the likelihood that they rely on general knowledge structures, which usually serve them well. In contrast, if being in a negative mood signals a problematic situation, reliance on defaults and general knowledge structures may not be adaptive and individuals may be more likely to attend to the specifics of the information at hand. These different weights given to old and new information may often be associated with unequal effort or amount of processing. However, according to the mood-and-general-knowledge assumption, reduced effort is the consequence of using economical heuristics and schemas, rather than a cause that enforces heuristic strategies, as if resources were too restricted to allow for other strategies (for a more detailed discussion see Bless & Schwarz, 1999).
Given that the mood-and-general-knowledge approach on one hand and the mood-and-reduced-resources approaches on the other hand lead to many parallel predictions, an important theoretical question is how to disentangle the different explanations. At least two aspects allow for such a differentiation.  First, if happy moods reduce processing motivation or capacity, they should not only impair performance on the primary task, but also performance on a secondary task.  In contrast, if happy moods elicit reliance on general knowledge structures pertaining to the primary task, the primary task should be less taxing and performance on a secondary task should improve. In support of the latter position, Bless et. al (1996) found that happy participants were more likely than sad participants to apply pre-existing knowledge in form of scripts when encoding new information. However, when provided with a secondary task during encoding, happy participants outperformed sad participants. Such increased performance on the secondary task is hardly compatible with the assumption of a capacity deficit as a cause of script-based top-down processing. Conversely, using an economical script seemed to save the cognitive resources for the secondary task, as evident in the additional finding that no improvement was observed on the secondary task when it was the only task, in the absence of a primary task involving scripts.
A second aspect pertains to the impact of information that is inconsistent with the implications of the script, or general knowledge structure. If happy moods reduce processing motivation or capacity, any observations that are unexpected or inconsistent with the knowledge structure should be likely to go unnoticed and to be lost during encoding. In contrast, if happy moods elicit reliance on general knowledge structures, inconsistent information should be particularly salient and should therefore have a strong impact on subsequent judgments and inferences. Consistent with the latter possibility, experimental evidence showed that happy participants´ increased use of stereotypes was accompanied by an enhanced impact of stereotype-inconsistent information on judgments (Bless, Schwarz, & Wieland, 1996), and by improved recall for the stereotype-inconsistent information (Dovidio, 1998; for a direct test of this assumption see Krauth-Gruber & Ric, 2000). Granting that elaboration on inconsistent information calls for the allocation of additional resources (Stangor & McMillan, 1992), these findings render it unlikely that the primary cause of happy individuals’ use of general knowledge structures lies in an absolute shortage of mental resources. At the same time, these findings support the contention that the interplay between top-down and bottom-up components of cognitive activities is regulated by affective experience, in accordance with the general principle that positive mood fosters assimilation (knowledge-driven, top-down inferences) whereas negative mood supports accommodation (stimulus-driven, bottom-up processes). 
Temporal regulation
The taxonomy of Table 1 suggests some further modes of regulation that past research has hardly ever investigated in relation to affective states. However, they deserve to be considered in future research. As the assimilation-accommodation distinction is clearly applicable to these regulation modes, the pertinent working hypotheses suggest themselves. 
Temporal regulation, to begin with, can be conceived in terms of the temporal distance from which behaviors are planned and behavioral goals are represented. Trope and Liberman’s (2003) temporal-construal theory provides a well-elaborated framework for describing and investigating such temporal regulation processes. Accordingly, behaviors and goals in the far future are normally construed more abstractly, in terms of their intrinsic meaning and desirability, whereas actions in the presence or near future are represented in more detail, with reference to their feasibility and external constraints. No doubt, far-distance construal involves a high degree of assimilation whereas near-distance construal calls for accommodation. An obvious prediction, therefore, is that positive mood should induce a more distant mode of temporal regulation than negative mood. 
Promotion Focus and Prevention Focus
Higgins’ (1997, 1998) regulatory-focus theory is based on a distinction between two basic motivational states, promotion focus or the success-oriented motive to win, and prevention focus or the failure-oriented motive not to loose. In spite of the popularity of this approach, instigating a large number of pertinent experiments, systematic evidence on the influence of mood on this motivational dimension is missing. One plausible hypothesis is that when the focus is on promotion or exploration, people might place more weight on assimilation, and less weight on accommodation, than when the focus is on prevention or avoidance. Another, slightly different hypothesis would be that when there is regulatory fit – between the individual’s current focus and the requirements of the task – assimilation should increase and accommodation should increase. The theoretical predictions about the impact of mood have to be adapted accordingly. However, in any case, it should be evident that the current approach to affect and behavior regulation is both of explanatory and predictive value. 
Concluding Remarks
In summary, the presented findings indicate that individuals´ affective states have pronounced effects on cognitive and behavioral regulation on a large variety dimensions. This conclusion raises the question of why affective states may serve such regulation functions.  From the present perspective, at least two answers suggest themselves, both of which refer to the adaptive value of affective states and emotions. 
First, in line with other theorizing, we assume that affective states very often reflect the meaning of an ecological situation and thus can be conceptualized as a sort of "summary" about the nature of the situation (see Clore, this volume, for a more extensive discussion of this aspect; Frijda, 1988; Schwarz, 1990; see also Nowlis & Nowlis, 1956, or Pribram, 1970).  It is important to note that although individuals can at least become potentially aware of their affective state, this does not hold for the information that caused the affective state. Individuals may, or may not, be aware of the representations that led to their affective states. Thus, affective states may potentially provide more information than what individuals can access directly. Given this advantage, affective states may provide a better basis for regulatory processes than the mere content of activated and accessible representations. This advantage, however, comes with the disadvantage that the situation underlying an affective state may sometimes be misinterpreted (see Clore, this volume; e.g., Schwarz & Clore, 1983) and, consequently, individuals may derive the wrong implications for the regulation of their cognitive processes and behaviors. 
Second, individuals need to have direct access to variables that function as regulators.  If the mechanisms involved in regulation were too complex and strenuous, fast and smooth adjustment would be impossible. Affective states – at least at the coarse level of the positive versus negative distinction – are easy to read off. Individuals may have problems determining the causes of their affective state, but they can usually tell without difficulty whether they feel happy or sad. This simple, binary cue can then serve an important adaptive function in the organism’s interaction with the social and physical environment. Feeling good suggests to assimilate the environment to the organisms internal state. Feeling bad suggests to accommodate the internal state to the requirements of a problematic external state. From such a cognitive-ecological perspective, it is no coincidence that the two complementary components of all adaptation, assimilation and accommodation, afford an integrative account of the role of mood in cognitive and behavioral regulation.
Individuals´ tendency to trust in the diagnostic value of their affective states may thus be considered a multiply adaptive mechanism. Returning to our introduction example, we therefore believe that Captain Kirk may be better equipped for dealing with a complex environment than Mr. Spock. Skeptics who recall that Mr. Spock may have sometimes had the better insights and solutions should consider that Mr. Spock is in fact only half Vulcanian, but also half human and may thus have access to affective experiences as well.
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Table 1:	Dimensions of Cognitive-Affective Behavior Regulation

Aspect of regulation
Comments


Hedonism. Avoiding unpleasant stimuli.

Although this dimension must not be equated with regulation per se, it is clearly one of the most important regulation dimensions.  Research on repression, mood repair, negative-state relief, deliberate information search etc. 


Temporal regulation


Temporal regulation of action plans, as in a typical delay of gratification paradigm. Tradeoff between smaller short-term payoff and larger long-term payoff. 
 Mood and delay of gratification. Temporal construal. 


Regulatory focus 

Regulation through promotion vs. prevention focus
 Little direct evidence available on mood and regulatory focus. One feature of the taxonomy is that it renders missing research, or gaps, visible, as in a periodic system


Abstraction vs. Detail


Regulation through choice of abstractness level, or inclusiveness of categories and concepts, segment width, grain size etc. 
 Mood and clustering; abstractness of language use; inclusiveness of mental representations
 

Transgression vs. conformism


Regulation through testing the limits. The extent to which people confirm to, or transgress against rules (ideosyncracy credit).
 Research on mood and politeness; negotiation; quick and dirty heuristics 


Closure 

  
Regulation on the continue vs. truncate dimension. 
 Exhaustiveness of information and stopping rules (mood as input). Mood and correspondence bias.


Knowledge-driven vs. stimulus-driven 

Top-down vs. bottom-up processing. Generate new information (based on prior knowledge) vs. conserve stimulus information. 
 Memory for expected vs. unexpected info. Relying on stimulus facts vs. inferences in stereotyping and persuasion.
 



