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Abstract
We compare the extent to which people discount positive and negative events in the future and in the past. We find that the tendency to discount gains more than losses (i.e., the sign effect) emerges for future, but not past, outcomes. We present evidence from three studies that the effect of tense on discounting is mediated by differences in contemplation utility, which we define as the emotional intensity from either anticipating or remembering the event.
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The Sign Effect in Past and Future Discounting
Imagine that you are a contestant on a game show in which you compete to be the last one remaining on a desert island. After days of eating only paltry rice rations, you win a competition that entitles you to a delicious steak dinner. You would likely be much more excited if you learned that the dinner would take place later that evening than if you learned that it would not take place until later that month. In contrast, imagine that an upcoming competition requires that you eat a live cockroach. In this case, your skin may crawl nearly as much when thinking about your fate regardless of whether it is happening in a few hours or a few weeks. Indeed, a large body of work on temporal discounting has demonstrated that people discount future gains (positive events) more than losses (negative events) for an equivalent delay, a phenomenon known as the sign effect (Mischel, Grusec, & Masters, 1969; Read, 2004; Thaler, 1981). Although the perceived impact of both good and bad events decreases as the time to their occurrence increases, the increasing time delay will weaken the mental impact of an upcoming steak feast more than an upcoming cockroach feast.  
The sign effect has important implications not only for eating tasty or terrifying treats, but for evaluating a broad range of delayed positive or negative events. However, despite its apparent ubiquity, it remains unknown whether the sign effect is unique to the anticipatory nature of considering future gains or losses, or whether it is related to a more general discrepancy in the subjective impact of positive and negative events. To distinguish between these two possibilities, we explore whether the sign effect also occurs in the evaluation of past outcomes. In doing so, we aim both to advance our understanding of the mechanism underlying the sign effect and to better delineate contexts in which it affects consequential decisions. 

The Psychology of the Sign Effect
Two prevailing accounts have been offered to explain the sign effect. The loss aversion account suggests that increased sensitivity to the magnitude of negative outcomes leads to lower discounting. In general, the perceived change in utility from a loss is larger than that from an equivalent gain (Kahneman & Tversky, 1979). Therefore, losses seem more impactful, and thus are discounted less, than gains of equivalent magnitude (Loewenstein & Prelec, 1992). This possibility is supported by evidence of an inverse association between discounting of losses and activation in brain areas associated with the magnitude of negative events (Tanaka, Yamada, Yoneda, & Ohtake, 2014; Xu, Liang, Wang, Li, & Jiang, 2009). 
The contemplation utility account suggests that the sign effect is driven by the greater emotional impact not of the negative event itself, but of waiting for it to occur. This possibility is supported by people’s preference for expediting negative experiences associated with high amounts of dread (such as electric shocks; Loewenstein, 1987), reflecting minimal discounting with delay. In contrast, people do prefer to delay negative experiences that are comparatively low in anticipatory discomfort (such as losing money), reflecting higher discounting with increasing delay (Berns et al., 2006; Harris, 2012). On this account, the intervening experience of contemplating the event drives discounting, not the perceived magnitude of the event itself. Similarly, enjoyment derived from waiting for a positive event, such as a vacation, could also reduce discounting of these events (Loewenstein, 1987). However, the pleasure of waiting for a good experience is often mixed with negative emotion such as impatience, and tends to be felt less strongly than the pain of waiting for a bad experience (Hardisty, Frederick, & Weber, 2017), leading people to discount positive events more than negative ones. 

Comparing Future and Past
We provide a critical test to differentiate between the loss aversion account and the contemplation utility account. To do so, we systematically compare the discounting of future outcomes to the discounting of identical past outcomes. We hold constant both the valence and perceived magnitude of outcomes and measure the extent to which discounting is driven by the intensity of emotional experience while contemplating each type of event. Building on previous research linking discounting with intensity of anticipatory emotion (as distinct from predicted experience of the outcome itself; e.g. Berns et al., 2006; Harris, 2012), we focus on assessing the emotional quality of the intervening period between the present moment and the event’s occurrence. We extend this assessment to past events by examining the emotional intensity experienced while remembering the event (as distinct from recalled experience of the event itself). We define contemplation utility as the intensity of emotion associated with thinking about the event (i.e., either anticipating or remembering it).  
If the sign effect is attributable to a general positive-negative emotional asymmetry sensitive only to the magnitude of the outcome itself (i.e., loss aversion), we would expect to see the sign effect for both past and future events. Furthermore, controlling for loss aversion by equating the subjective value of present outcomes should eliminate the sign effect in both past and future discounting. In contrast, if the difference in discounting is driven by differences in the contemplation utility of positive and negative events, we would expect to see the sign effect only for future events, and even when controlling for perceived magnitude of the outcomes themselves. This is because the contemplation utility of a future gain will consist of positive anticipation mixed with (negative) impatience. However, the contemplation utility of a future loss of similar magnitude will consist almost entirely of negative emotion. As a result, the net magnitude of the contemplation utility for the future gain will be lower than that of a corresponding future loss. However, because there is no disutility from impatience for past positive events, we expect the contemplation utility of both past gains and losses to be of a uniform valence (i.e., positive for gains and negative for losses). In this case the contemplation utility of past gains and losses of matched outcomes would be equal, leading to equivalent time preferences.
We make three predictions. First, based on research documenting differences in valuation, emotional intensity, and mental processing of future and past outcomes (e.g., Caruso, Gilbert, & Wilson, 2008; Caruso & Van Boven, 2017; He, Huang, Yuan, & Chen, 2012; Van Boven & Ashworth, 2007), we predict that past events will be discounted more than future events. Second, we expect to replicate the basic sign effect whereby people discount positive future events more than negative future events (Mischel et al., 1969; Read, 2004; Thaler, 1981). Third, most critically, we predict an interaction such that the sign effect will be larger for future events than for past events, and that this difference will be driven by the larger contemplation utility of future negative events (i.e., dread is stronger than net positive anticipation). We test these predictions in three studies.
Study 1
Participants
	One hundred and eighty-four participants[footnoteRef:1] from Amazon’s Mechanical Turk (45.7% female, mean age=32 years) participated in an online study in return for $1.50 compensation.  [1:  Adequate sample sizes were confirmed by power calculations using effect sizes from a replication of Yi, Gatchalian, & Bickel (2006) using N=200 participants. Results of this replication are in the Supplementary Online Materials (SOM-R), Part D. ] 


Procedure
	Instructions at the top of each screen asked participants to imagine gaining or losing money in the past or future. Each participant completed all four conditions of a 2 (gain vs. loss) x 2 (past vs. future) design in counterbalanced order. Within each block, participants were presented with two columns. The right-hand column contained 20 rows with a fixed gain ($10) or loss ($5) at a distant time point of one year in the future or 1 year in the past, depending on condition. These values were chosen based on pretesting such that they would have equivalent subjective present impact.[footnoteRef:2] This was done to control for differences in valuation related to different perceptions of the outcomes themselves (loss aversion), rather than due to differences in the nature of the intervening waiting period. The left-hand column presented ascending or descending amounts in 5% intervals of the right-hand amount, occurring at one hour in the future or past (modeled after Yi, Gatchalian, & Bickel, 2006; see SOM-R for sample stimuli). Participants made a choice from each row.  [2:  We pretested a separate sample (N=100) to select gain and loss amounts for the right-hand column that were equated for subjective present impact. Present gains were subjectively equivalent to losses of half their size, consistent with the loss aversion literature (Tversky & Kahneman, 1991). ] 

Next, participants reported their subjective feelings of anticipation or memory (i.e., the contemplation utility measure) for the distant fixed amount in that block (i.e., $10 gain or $5 loss). They were asked, “How psychologically pleasurable or displeasurable would the [anticipation/memory] of [event] be? In other words, how would you feel while [waiting for/remembering] it?” and responded on a sliding scale ranging from -50 (strongly dislike the feeling of [waiting/remembering]) to +50 (strongly like the feeling of [waiting/remembering]). 
Discounting computation. We identified each participant’s indifference point in each block as the row where he or she switched to preferring the amount in the fixed (distant) column.[footnoteRef:3] A simple measure of discounting was then calculated by dividing the distant amount by the proximal amount in the row corresponding to the participant’s indifference point. In this paradigm, higher values indicate greater discounting of the temporally distant amount. The overall discounting value for each condition was computed as the average of the values from ascending and descending versions of each block.  [3:  No participants switched between columns more than once. If a participant selected all choices in the varying column, we assumed an indifference point corresponding to the lowest amount in this column. If a participant selected all choices in the fixed column, we assumed an indifference point corresponding to the highest amount in the varying column.  ] 

Results 
	Order effects. Several effects related to the order of presentation of the gain/loss and past/future blocks were observed on both the discounting measure and contemplation utility measure. However, none of these order effects significantly affected the focal tense X valence interaction of interest. Thus, order effects will not be discussed further in the main text of this paper. Order effects from both Study 1 and Study 2 are presented in the SOM-R. 
Discounting measure. We observed a main effect of tense F(1, 183)= 19.61, p <.001, ηp2=.10, such that participants generally discounted past outcomes (M=11.95, SD=14.73) more than future outcomes (M=8.85, SD=12.97), and a main effect of valence F(1, 183)=5.38, p=.021, ηp2=.03, such that participants generally discounted gains (M=11.54, SD=14.86) more than losses (M=9.25, SD=12.92). Furthermore, we observed a significant tense X valence interaction, F(1, 183)=5.54, p=.020, ηp2=.03. Specifically, participants discounted the future $10 gain (M=10.71, SD=14.56) significantly more than the future $5 loss (M=6.99, SD=10.88; F(1, 183)=12.92, p<.001 , ηp2=.07), but discounted the past $10 gain (M=12.38, SD=15.14) and past $5 loss (M=11.52, SD=14.35) to an equal extent, F(1, 183)=0.46, p>.250, ηp2<.01 (Figure 1). This pattern demonstrates the sign effect for future, but not past, outcomes. 
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Figure 1. Discounting of past and future outcomes in Study 1. 
* p < .05; ** p < .01; *** p < .001. Error bars are 95% CI.

Contemplation utility. To directly compare the intensity of contemplation utility for positive and negative events, we reverse scored the emotion ratings for losses (so that more negative emotion was represented by higher values). We observed a main effect of tense (F(1, 183)= 65.20, p <.001, ηp2=.26), with higher contemplation utility for past outcomes (memory; M=15.58, SD=16.34) than future outcomes (anticipation; M=6.50, SD=22.73), and a main effect of valence (F(1, 183)=52.42, p<.001, ηp2=.22), with greater contemplation utility for losses (M=16.54, SD=16.78) compared to gains (M=5.55, SD=21.97). These were qualified by a significant tense X valence interaction, F(1, 183)=126.21, p < .001, ηp2=.41. For future events, contemplation utility of losses (dread; M=17.45, SD=17.22) was significantly stronger than that of gains (positive anticipation; M=-4.43, SD=22.33), F(1, 183)=115.85, p<.001, ηp2=.39. We note that the contemplation utility for future gains was in fact significantly below zero, suggesting that on average, anticipating future gains was associated with negative (rather than positive) emotion (M=-4.43, SD=22.33), t(183)= -2.69, p=.008, d=0.199. However, the contemplation utility of past losses (M=15.62, SD=16.32) was no higher than that of past gains (M=15.54, SD=16.40; F(1, 183)=0.003, p>.250, ηp2<.01; Figure 2). 
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Figure 2. Contemplation utility of past and future outcomes in Study 1. 
* p < .05; ** p < .01; *** p < .001. Error bars are 95% CI.

Mediation analysis. A mediated moderation model (Muller, Judd, & Yzerbyt, 2005) was used to examine whether the interactive effect of tense and valence on discounting was mediated by contemplation utility. A mediation effect of this form would suggest that the sign effect is driven by the differing impact of contemplating positive and negative events, which, as seen from Figure 2, emerges only when these events are located in the future.
A bootstrap model with 5000 samples revealed that the indirect effect of the tense X valence interaction on discounting via contemplation utility was marginally significant, B = 1.09, 95% bias-corrected CI = [-0.048, 2.58], p = .053 (see Figure 3). These results are suggestive that contemplation utility may partially mediate the observed relationship between tense X event valence and discounting. In other words, the weaker contemplation utility of positive (compared to negative) events is unique to the future, which is associated with a discounting difference (the sign effect for future events but not past events).  
[image: ]
Figure 3. Mediation model for Study 1. All reported coefficients are unstandardized; standard errors in parentheses.
+p<.10; *p< .05; **p< .01; ***p<.001. 

Study 2
Study 1 suggests that the sign effect may be driven by differences unique to anticipatory emotions. To generalize beyond monetary gains and losses, Study 2 tests non-monetary hedonic events.
Participants	
	One hundred and eighty-six participants from Amazon’s Mechanical Turk (39.8% female, mean age=35.1 years) completed an online study in return for $1.50. We excluded nine participants from analysis for reporting in a screening question that they would perceive our intended negative event as pleasurable and/or our positive event as displeasurable.

Procedure
The procedure and calculation of discount rates was identical to that of Study 1, except that the monetary gains and losses were replaced with hedonic events. The events of fixed magnitude were “receiving a pleasant 1 hour massage” and “receiving an unpleasant (but non-harmful) 1 minute electric shock,” occurring either one year in the future or the past.[footnoteRef:4] These events were chosen because each is associated with a time-limited hedonic experience that has few lasting implications other than the contemplation utility associated with anticipating or recalling its occurrence. Each fixed event was paired with a column of ascending or descending amounts in 5% intervals of the duration of the fixed event, occurring one hour in the future or the past (see SOM-R for sample stimuli). Participants made a choice for each pair, which was used to calculate their indifference point for the discounting measure as in Study 1.  [4:  We pretested a separate sample (N=100) to select time durations for the fixed positive and negative events that equated present subjective impact. ] 

Results 
Order effects. As in Study 1, some effects related to order of presentation of the positive/negative and past/future blocks were observed on both the discounting measure and contemplation utility measure. These did not significantly affect the main tense X valence interaction of interest, and are presented in the SOM-R. 
Discounting measure. We again observed a main effect of tense (F(1, 176)= 41.45, p <.001, ηp2=.19) such that participants discounted past outcomes (M=11.95, SD=14.73) more than future outcomes (M=8.85, SD=12.97), and a main effect of valence (F(1, 176)=12.18, p=.001, ηp2=.06), such that participants generally discounted positive (M=12.53, SD=15.93) more than negative events (M=8.91, SD=12.07). We also observed a significant tense X valence interaction, F(1, 176)=8.13, p=.005, ηp2=.04. Specifically, participants discounted the future massage (M=10.89, SD=15.13) significantly more than the future shock (M=5.32, SD=6.46), F(1, 176)=23.43, p<.001, ηp2=.12. However, participants discounted the past massage (M=14.17, SD=16.57) and the past shock (M=12.50, SD=14.98) to a similar extent, F(1, 176)=1.57, p=.213, ηp2=.01 (Figure 4). This result is again consistent with the existence of the sign effect for future, but not past, events.
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Figure 4. Discounting of past and future events in Study 2. 
* p < .05; ** p < .01; *** p < .001. Error bars are 95% CI.

Contemplation utility. As in Study 1, we found that past events (M=28.69, SD=16.61) had a higher contemplation utility than future events (M=17.46, SD=25.91; F(1, 176)=65.53, p<.001, ηp2=.27), and negative events (M=31.41, SD=18.38) had a higher contemplation utility than positive events (M=14.74, SD=23.09), F(1, 176)=115.70, p<.001, ηp2=.40. We also found a significant tense X valence interaction, F(1, 176)=131.84, p<.001, ηp2=.43. For future events, contemplation utility of the massage (positive anticipation; M=2.55, SD =23.07) was significantly weaker than that of the shock (dread; M=32.38, SD=19.14), F(1, 176)=176.83, p<.001, ηp2=.50. When recalling past events, contemplation utility of the massage was again lower (M=26.93, SD=15.42) than of the electric shock, (M=30.44, SD=17.58; F(1, 176)=5.16, p=.024, ηp2=.03), but the significant interaction effect indicates that this difference was significantly smaller than it was for future events (Figure 5). 
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Figure 5. Contemplation utility of past and future outcomes in Study 2. 
*p<.05; **p<.01; ***p<.001. Error bars are 95% CI.

Mediation analysis. As in Study 1, we examined whether the interactive effect of tense and valence on discounting was mediated by contemplation utility. A bootstrap model with 5000 samples revealed a significant indirect effect of the tense X valence interaction on discounting via contemplation utility (B = 1.59, 95% bias-corrected CI = [0.345, 2.996], p = .025), and the direct effect of the tense X valence interaction on discounting was reduced from 3.91 to 2.32 when including contemplation utility in the model. This pattern suggests that the sign effect in future discounting is associated with differences unique to anticipatory thoughts.   

[image: ]

Figure 6. Mediation model for Study 2. All reported coefficients are unstandardized. 
* p < .05; ** p < .01; *** p < .001. 
Study 3
Studies 1 and 2 suggest that the sign effect occurs for future but not past events. This result was mediated by differences in contemplation utility. Participants’ reported positive anticipation of positive future events was weaker than dread associated with negative future events, but memories of positive and negative events were closely matched in intensity. However, it is possible that people had difficulty accurately reporting emotion associated with the contemplation of hypothetical events. To address this concern, Study 3 measures the contemplation utility of actual events and explicitly distinguishes contemplation utility (i.e., emotion associated with the act of anticipating or remembering the event) from predicted and recalled experience (i.e., emotion that the participant thinks he will experience or did experience during the event) by including a separate measure of each. We also measure positive and negative emotion on separate scales to identify when contemplation utility may be comprised of mixed emotions.  

Participants 
	One hundred college students completed a 45-minute study in a campus lab in exchange for $9. Four participants were excluded because they did not complete the dependent measures. 
Procedure
	Based on the results of a pretest (see SOM-R for more detail), we selected four flavors of novelty jelly beans to represent good and bad flavors of matched intensity: watermelon, orange sherbet, dirt, and rotten egg. 
	Participants were informed of their randomly assigned jelly bean flavor (manipulated between subjects) and told that they would be eating this jelly bean in 15 minutes. They answered two questions about how pleasurable and displeasurable they thought the future experience of eating this jelly bean would be (predicted experience measure), as well as both the pleasure and displeasure associated with their current feelings while waiting to eat the jelly bean (contemplation utility). All answers were provided by placing a mark on a line with a total length of 16.5 centimeters, with the left endpoint marked Neutral and the right endpoint indicating either extreme like or dislike (see SOM-R for sample questionnaires). 
After completing a filler task for 15 minutes (word puzzles or mazes), participants consumed the jelly bean and answered questions regarding how pleasurable and displeasurable they perceived the current experience of eating the jelly bean to be (experience measure). After another 15 minutes of filler tasks, participants reported how pleasurable and displeasurable the past experience of eating the jelly bean was (recalled experience measure), and as well as the pleasure and displeasure associated with their current feelings while remembering this experience (contemplation utility). 

Results
For each measure, we calculated the net contemplation utility by taking the difference between ratings of pleasure and displeasure (for those assigned to a good-tasting jelly bean), or the difference between ratings of displeasure and pleasure (for those assigned to a bad-tasting jelly bean). We observed a significant tense X valence interaction on contemplation utility across past, present, and future conditions, F(2, 188)=7.27, p=.001 (Greenhouse-Geisser adjusted p=.002), ηp2=.07. Looking at the simple effects of valence within future and past events, we found that participants reported significantly lower net contemplation utility for future positive events (compared to future negative events, F(1, 94)=11.55, p=.001, ηp2=.11), but similar contemplation utility for past positive and negative events, F(1, 94)=0.14, p>.250, ηp2<.01 (see Figure 7). 
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Figure 7. Consideration utility related to past, present, and future outcomes in Study 3. 
* p < .05; ** p < .01; *** p < .001. Error bars are 95% CI.

The tense X valence interaction remained significant when controlling for both pre- and post-consumption perceptions of the actual experience of eating the jelly bean (i.e., our predicted and recalled experience measures), F(2, 188)=7.75, p<.001, ηp2=.07. Mean predicted and recalled experience measures often differed from the corresponding contemplation utility measures, and correlations between these two types of measures ranged from r=0.26 to 0.75 (see Table 1). Thus, participants were generally able to distinguish the impact of contemplating the event from their imagined or recalled experience of the event itself. Importantly, we note that the condition in which contemplation utility was the lowest (positive anticipation) was not accompanied by a corresponding drop in the predicted experience measure. Furthermore, the magnitude of the predicted and recalled experience measures did not differ based on whether the flavor was positive or negative, as reported either 15 minutes before tasting the bean (t(89)=0.60, p>.250, d=0.12), or 15 minutes after tasting the bean, t(94)=0.26, p>.250, d=0.05. These findings suggest that differences in discounting stem from the phenomenological impact of contemplating an upcoming event, rather than from differing perceptions of the nature of the experience itself. 
	Time X valence
	A) Contemplation Utility
	B) Predicted or recalled experience
	Difference between A and B
	Correlation between A and B

	Future positive
	M=0.87, SD=8.12
	M=7.67, SD=6.40
	A-B =-6.80, 
t(46)= -5.22, 
d =0.76, p <.001
	r = 0.26 

	Future negative
	M=6.31, SD=7.55
	M=6.75, SD=8.57
	A-B = -0.44, 
t(49)= -0.45, 
d =0.06, p >.250
	r = 0.50

	Past positive
	M=6.02, SD=6.37
	M=7.87, SD=7.07
	A-B = -1.85, 
t(47)= -2.20, 
d =0.32, p =.030
	r = 0.67

	Past negative
	M=6.57, SD=7.95
	M=7.47, SD=7.70
	A-B = -0.90, 
t(48)= -1.13, 
d =.03, p >.250
	r = 0.75



Table 1. Comparison of contemplation utility measures and predicted or recalled experience measures from Study 3.
	In Study 3 we measured positive and negative emotion on separate unipolar scales, which allows us to examine the mix of both emotions for each event. A mixed ANOVA revealed a significant three-way interaction between tense, event valence, and type of emotion measured (i.e., positive or negative), F(2, 188)=12.79, p < .001, ηp2=.12 (see Figure 8). Notably, when comparing past and future positive events, there was a significant interaction between tense and type of emotion measured; F(1, 46)=14.27, p< .001, ηp2=.24. The amount of anticipatory negative emotion associated with positive events (M=4.43, SD=4.88) was just as high as the amount of anticipatory positive emotion (M=5.30, SD=5.38; F(1, 46)=0.54, p>.250, ηp2=.01). This suggests that the contemplation utility of future positive events is a mixed state characterized by both positive and negative emotion. In contrast, the contemplation utility of past positive events was predominantly characterized by positive (M=7.40, SD=5.59) over negative emotion (M=1.37, SD=2.51; F(1, 46)=41.94, p<.001, ηp2=.48). 
However, there was no analogous interaction between tense and type of emotion measured for negative events; F(1, 48)=0.04, p>.250, ηp2<.01. In this case, the amount of positive emotion associated with the contemplation utility of negative events (M=1.99, SD=3.63) was significantly lower than the amount of negative emotion (M=8.43, SD=5.95) across both tenses, F(1, 48)=53.88, p<.001, ηp2=.53. Thus, it seems that the mixed emotional state is unique to future positive events. This results in a net lowering of associated positive emotion which is consistent with the greater discounting of positive (vs. negative) upcoming events. 
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Figure 8. Strength of positive and negative emotion related to past, present, and future outcomes in Study 3. 
n.s.=nonsignificant; * p < .05; ** p < .01; *** p < .001. Error bars are 95% CI.
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General Discussion
We find that people’s tendency to discount gains more than losses emerges for future events, but not for past ones. The sign effect emerged even when future positive and negative events were equated on subjective present impact, suggesting that it is not driven solely by loss aversion. Furthermore, the sign effect is mediated by contemplation utility, or the intensity of emotional experience related to the intervening time period until the event. Although contemplation utility of future positive events was lower than that of future negative events across all three studies, there was no difference between contemplation utility of past positive and negative events. This pattern suggests that the sign effect is specifically linked to the experience of an anticipated delay, rather than to differences in reactions to positive and negative outcomes more generally. 
	Our work reveals that the sign effect is uniquely related to the mixed nature of the contemplation utility of future positive events. The period of delay related to an upcoming positive event is characterized by both good feelings (e.g., happiness of anticipation) and bad feelings (e.g., impatience of waiting). In contrast, the period of delay related to an upcoming negative event is mostly dominated by negative emotion, with little positive emotion. Unlike people’s experience related to future events, people’s contemplation utility for past events—whether positive or negative—was of uniform quality consistent with the event’s valence. People thus discounted past positive and negative events similarly. 
	In addition, we found that people generally exhibited higher discount rates for the past than the future. This finding is consistent with previous work on past-future asymmetries showing, for instance, that people request less compensation for past work than for equivalent future work (Caruso et al., 2008). Our results elaborate on this discovery by specifying that the increased weight placed on future outcomes occurs more strongly for negative events than positive ones.	
Because current actions can affect future, but not past, outcomes, it may make sense that people are generally more invested in experiences that are forthcoming rather than foregone. For instance, once a past reward has already been secured, there is little reason for mixed emotions to emerge; one may be purely happy in remembering the achievement. When attempting to secure a future reward, however, both positive and negative emotions could be useful: The unpleasant experience of impatience may actually aid in focusing attention on potential future rewards that need to be secured sooner rather than later. Therefore, just as the tendency to value the future more than the past may serve an adaptive function (Caruso & Van Boven, 2017; Suhler & Callendar, 2012), so too may the unique presence of the sign effect in anticipatory thought. 
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