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Abstract

When making decisions about future events, we consider not only the pain or pleasure the event will cause us when it occurs, but also the psychological pain or pleasure of anticipating the event.  In Study 1, participants reported experiencing aversive anticipation (aka dread) roughly twice as often as pleasurable anticipation (aka savoring).  In particular, the anticipation of positive outcomes (gains) was sometimes pleasurable and sometimes painful (due to impatience), whereas the anticipation of negative outcomes (losses) was painful or neutral.  In study 2, anticipation value was found to predict time preference.  In study 3, the "dread looms larger" effect was found to persist even when controlling for loss aversion. In combination, these results may help explain the "sign effect", i.e., why losses are discounted less than gains.  
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Dread looms larger than pleasurable anticipation
Our desire to experience something now or postpone it until later reflects multiple, conceptually distinct forces.  Many of these apply equally to gains and losses.  For example, the uncertainty that a future event will actually happen (or that one will be alive to experience it) often provides as strong of a reason to postpone something negative as to accelerate something positive.  Similarly, the interest lost by delaying a $100 reward for a year is equivalent to the interest gained by delaying a $100 loss.  Despite these symmetries, laboratory studies of intertemporal choice typically find that the desire to have good things immediately is much stronger than the desire to postpone negative outcomes (Frederick, Loewenstein, & O'Donoghue, 2002; Hardisty & Weber, 2009; Thaler, 1981).  The reasons for this “sign effect,” however, are not yet well understood.  
One hypothesis involves asymmetries in the utility (and disutility) of the anticipation of gains and losses: if dread looms larger than pleasurable anticipation, the desire to postpone losses will be weakened more than the desire to accelerate gains, thereby producing lower discounting for losses than gains.  For example, many would prefer to pay a $50 bill immediately to avoid having it “hang over their head” for a month, but, by contrast, few would delay the receiving $50 immediately to extend the period of pleasurable anticipation – i.e., the pains of dread outweigh the pleasures of anticipation.  
Preliminary data lend support to this conjecture.  In one study, one hundred and three participants from Harvard’s Computer Lab for Experimental Research (which draws participants about equally from Harvard’s student population and residents of Boston) received $10 to complete a survey that included two questions from Loewenstein (1987): (1) What is the most you would be willing to pay for a kiss from your favorite movie star tonight? and (2) What is the most you would be willing to pay for a kiss from your favorite movie star three days from tonight? Participants who gave different answers to these two questions (presented side by side) were asked to give a reason why.  
[bookmark: _GoBack]To our surprise, just six participants indicated they would pay more for the delayed kiss, and just one mentioned pleasurable anticipation as the reason.  The results suggest that pleasurable anticipation was weak or rare, or, in any case, insufficient to motivate differences in willingness to pay for a kiss at different times.  By contrast, a study on dread we conducted at the University of Michigan with fifty-six undergraduates suggested that many people would make sacrifices to accelerate an aversive event.  Specifically, among participants who indicated they would prefer eating 9 mealworms today to eating 9 next week (about two-thirds of the sample), over half of said they would maintain this preference, even if they could eat one fewer next week (8 mealworms).  This study suggests a willingness to incur a more aversive experience sooner to minimize the dread.[footnoteRef:1] Similarly, a series of recent studies by Christine Harris (2010) conclude that anticipation of dread plays an important role in intertemporal choice for losses. She demonstrated a preference reversal from dread, whereby a sooner loss would be chosen if it was available immediately, but if both options were in the future, the later loss would be chosen.   [1:  The sample was restricted to respondents who would be unwilling to eat mealworms unless compelled.] 

We note here that the language for discussing anticipatory emotions is somewhat impoverished.  Following Loewenstein (1987), we will use the term savoring to refer to the pleasurable anticipation of future positive events, though the term is awkward, since it is most commonly used to refer to pleasure arising from concurrent experiences (e.g.  savoring a bite of lobster) or reflecting on past experiences (e.g.  savoring the team’s lone Super Bowl title).  We will use the term impatience to refer to the negative experience of waiting for something positive to occur.  We will use the term dread to refer to the negative experience of waiting for something negative to occur.  We know of no term that refers to pleasure from anticipating negative events.  We suspect that this unnamed emotion is extremely rare, even for negative events respondents prefer to postpone for any number of other reasons (fear, pure time preference, uncertainty, etc.).
Discussions of the relative power of savoring and dread are rare (though see Elster & Loewenstein, 1992) and, to our knowledge, the only published empirical comparison is a paper by Loewenstein (1987) which compared movie star kisses with electric shocks.  Therefore, we ran a series of three studies to more broadly explore the role of anticipation in intertemporal choice: Study 1 compared the relative prevalence of dread vs savoring, Study 2 explored whether anticipation utility predicts time preference, and Study 3 tested whether asymmetries in anticipation effects persisted when controlling for loss aversion. 
Participants in our exploratory first study were asked to generate as many examples as they could summon of events they would prefer to postpone or events they would prefer to accelerate.  Later, participants were asked to quantify how much pleasure [or displeasure] they would experience while waiting for each event they had listed.  We predicted that dread would be more pronounced than savoring.  
Study 1
Methods
	Participants & Procedure
	A convenience sample of 155 participants (mean age=39, SD=15) were recruited from decision making research laboratories at Columbia and an online pool.[footnoteRef:2] In a 2X2 between-subjects design, respondents were randomly assigned to consider either positive or negative events, and to either give examples of events they would prefer to happen sooner, or events they would prefer to happen later.[footnoteRef:3] Participants were required to generate at least one event, but could list as many as they wished.  For each listed event, respondents were then asked "If this thing were one week away, how would you feel about anticipating it?" and responded on a 7-point bipolar scale ranging from -3 ("I would really dislike waiting for it") to 3 ("I would really like waiting for it").  We excluded thirty-five participants who failed an attention check (similar to the Instructional Manipulation Check used by Oppenheimer, Meyvis, & Davidenko, 2009).[footnoteRef:4] [2:  The only statistically significant difference between the samples was a main effect of the lab members listing more examples. ]  [3:  For the complete text of the instructions, see Supplemental Materials A. ]  [4:  The pattern of results with these participants included is similar but noisier.] 


Results	
	Not surprisingly, for the positive events participants would prefer to postpone, they generally predicted positive anticipation utility (mean rating = +.43, SD=1.6) and for the positive events they’d prefer to accelerate, they generally predicted negative anticipation utility (mean= -1.1, SD=1.1), t(59)=4.3, p<.001.  For negative events, respondents expected to suffer more for the events they’d prefer to accelerate (mean=-1.4, SD=1.5) than those they preferred to postpone (mean=-1.0, SD=1.3), though this difference was not significant .  Both of these patterns are seen in Figure 1.  A 2x2 ANOVA showed significant effects for sign, F(1,113)=10.6, p=.001, time, F(1,113)=13.0, p<.001, and the interaction, F(1,113)=5.6, p=.02.  
Figure 1
Mean anticipation utility assigned by participants to their self-generated events, in each of four conditions in Study 1: good things they would prefer to experience sooner, good things they would prefer to experience later, bad things they would prefer to experience sooner, and bad things they would prefer to experience later.  Error bars represent +/- one standard error.  
[image: ]
	We also compared the frequency with which participants classified events as having positive or negative anticipation value.  As seen in Table 1, the dread was reported much more often than savoring.  Overall, 69% of negative events were rated as producing dread, while only 38% of positive events were rated as producing savoring, a significant difference in proportions, z=7.7, p<001.  
Table 1 
Proportion of events classified by participants as provoking dread, pleasurable anticipation, or neither, depending on what type of events participants had generated (positive events vs negative events that they would prefer to happen immediately vs later).  

	 
	Positive Event
	Negative Event
	

	Classification
	Prefer Now
	Prefer Later
	Prefer Now
	Prefer Later
	Average

	Negative Anticipation
	74%
	22%
	75%
	63%
	58%

	Neutral Anticipation
	15%
	14%
	13%
	18%
	15%

	Positive Anticipation
	11%
	64%
	12%
	19%
	27%

	Total
	100%
	100%
	100%
	100%
	100%



Total N = 433 events

Discussion 
	While negative events usually caused, positive events on balanced sometimes produced savoring but sometimes produced impatience.  It is likely that many participants considering future gains experienced a mixed emotional state, characterized by both impatience and pleasurable anticipation.  This suggests an explanation for the "sign effect" conjectured above: that to the motivation to delay losses is weaker than the motivation to accelerate gains, because delaying losses almost always imposes a cost, whereas delaying gains is at least sometimes pleasurable.   
	In Study 2, we examine whether anticipation utility predicts time preference, across a variety of domains. We specified twenty events (10 positive and 10 negative) for each respondent to consider, presented in random order.  For each event, participants indicated when they’d want that event to occur (now, later, or don’t care), rated the event’s anticipation utility given a specified delay, and rated the subjective value of experiencing the event at the given delay (in other words, the future value of the event).  We predicted that dread would be more common than savoring, and that anticipation value would help predict their preferences for the event’s timing.  
	Furthermore, we investigated the robustness of the "dread looms larger" effect over time, by investigating delays of three days to five years. We hypothesized that although anticipation utility would be weaker at longer delays, as suggested by previous theory (Loewestein, 1987), the imbalance between anticipation of gains and losses would persist at all delays. 
Study 2
Methods 
	Participants 
	271 US residents (mean age=42, SD=14) from a range of socioeconomic backgrounds were recruited and run online, and paid $7 for their participation.
	Materials 
	Ten positive and ten negative events (listed in Table 2, below) were selected, drawn from Study 1 and the literature on anticipation and discounting.  Item categories listed most frequently by participants in Study 1 were distilled into events for Study 2.  We also included several classic examples from the literature, even though they were not mentioned by any participants, such as "a kiss from the movie star of your choice" or "twenty painful (but harmless) electric shocks." Thus, we included a range of events of practical as well as theoretic interest.   While these events certainly do not represent all gain and loss events that people may experience, they do offer a broader range than is typically investigated in intertemporal choice studies.  
	Procedure
	Participants first read a brief introduction and explanation, stating: 
The following pages will ask questions about immediate and future gains and losses.  When you see the word 'immediate,' it means the very near future -- today or tomorrow.  Many of the following questions will ask how you would feel while waiting for things.  In some cases, you may enjoy the process of waiting.  For example, if a special holiday is a couple weeks away, the waiting may be pleasant.  Other times, you may dislike the way you feel while waiting.  For example, if you are waiting for a red light to turn green, the waiting may be unpleasant.

Participants then considered all twenty events in random order.  Within condition, delay was the same for all the events, and was manipulated between subjects to be either three days, one week, one month, one year, or five years.  For each event, participants answered three questions, (1) "Assuming this event would definitely happen to you and you knew it were coming, when would you prefer it to happen?"  Possible answers were "immediately", "don't care when", or "[delay period] from now." (2) "If this event were to happen to you [delay period] from now, how positive or negative would the event be at that time?" Participants responded by clicking on a line (a continuous -100 to 100 measure), labeled with "extremely negative", "neutral", and "extremely positive".  (3) "If this event were [delay period] away, how psychologically pleasurable or unpleasurable would the anticipation be? In other words, how would you feel while waiting for it?" Participants responded by clicking on a line (also -100 to 100) labeled with "strongly dislike the feeling of waiting", "neutral", and "strongly like the feeling of waiting." Following these responses, participants completed the attention check (same as in Study 1), the cognitive reflection test (Frederick, 2005) and some demographic questions.  

Results
	After excluding participants who failed the attention check, 169 participants remained.[footnoteRef:5] Time preferences for each event were coded for use as a dependent variable: "immediately" was coded as 1, "don't care" was 0, and "[delay period] from now" was -1.   [5:  The pattern of results with all participants included is quite similar. ] 

Our results, shown in Table 2 and Figure 2, can be summarized thusly:  (1) Respondents generally wished to accelerate gains (mean=.52, SD=.34), but were indifferent with respect to the timing of losses (mean=0, SD=.50), replicating previous research on intertemporal preference for gains and losses.  This difference was significant (t(168)=12.2, p<.001, d=.93. (2) The predicted experienced utility of events was not substantially affected by the time at which they would occur, F(4,164)=1.5, p=.20, η2=.04.  On our 7-point bipolar scale, participants rated our ten gain events as significantly more good (mean=65, SD=26) than the ten loss events were bad (mean= -53, SD=23). This comparison, however, is difficult to interpret, because we constructed the events being rated and did not attempt to equate them on outcome strength a priori, and because if respondents norm their ratings against other events of the same valence the numbers on different sides of a bipolar scale cannot be readily compared (McGraw, Larsen, Kahneman, & Schkade, 2010).  (3) The anticipation of losses was judged to be much more negative (mean=-45, SD=30) than the anticipation of gains was positive (mean=18, SD=39), t(168)=8.4, p<.001, d=.65, replicating the results of Study 1.  
Table 2
Average anticipation utilities (a) of each event, utilities of experiencing (e) each event, and intertemporal choice (c) for when to experience each event, followed by the standardized betas for anticipation utility (beta(a)) predicting intertemporal choice (c) in regression while controlling for experienced utility (e), all collapsing across time delays, in Study 2.  
	event
	a
	e
	c
	beta (a)

	a free 5-day vacation to the destination of your choice
	28
	75
	.19
	-.40**

	eating a nice meal out at a restaurant
	28
	59
	.29
	-.31**

	a kiss from the movie star of your choice
	22
	46
	.32
	-.17*

	receiving a good grade or performance review
	21
	68
	.68
	-.22**

	getting a gift in the mail from a family member
	21
	64
	.49
	-.35**

	spending time with your best friend
	21
	67
	.44
	-.21**

	hour of favorite TV or book
	13
	52
	.57
	-.27**

	receiving a $50 check
	13
	66
	.78
	-.17*

	improved energy and health for 10 days
	9
	67
	.69
	-.31**

	winning the lottery
	6
	83
	.79
	-.31**

	doing difficult home cleaning and renovation for 5 days
	-19
	-13
	.02
	-.36**

	an hour at the local Department of Motor Vehicles
	-26
	-35
	.11
	-.30**

	paying a $50 fine
	-27
	-39
	.02
	-.28**

	giving a stressful 60 minute improvised speech
	-45
	-37
	-.10
	-.20*

	being sick for 10 days
	-47
	-65
	-.15
	-.32**

	a painful dental procedure
	-53
	-63
	.18
	-.44**

	receiving a bad grade or performance review
	-55
	-65
	.15
	-.38**

	a confrontation with your co-worker or family member
	-57
	-60
	.18
	-.35**

	twenty painful (but harmless) electric shocks
	-58
	-66
	.13
	-.36**

	having one of your legs amputated
	-63
	-86
	-.56
	-.24**




Figure 2
Average experience utility, anticipation utility, and intertemporal choices (1 = preference for experiencing the event immediately) for the 10 gains and 10 losses in Study 2, collapsing across time delays.  Error bars represent +/- one standard error.
[image: figure 3]
Anticipation utility and experience utility for each event were positively correlated, but only modestly so, for gains (average r=.31) as well as losses (average r=.41) (see Table 2).  This provides evidence for the convergent and divergent validity for our measure of anticipation: participants tended to report enjoying looking forward to an event more the better that was, and participants reported dreading bad things more if they were expected to be especially bad. Yet at the same time, the ratings of anticipation and experience utility were distinct in participants' ratings. 
The anticipation utility of positive and negative events weakened with delay, F(4,164)=6.0, p<.001, η2=.13, such that the anticipation of positive events grew less pleasant and the anticipation of negative events less aversive as the events were delayed farther into the future, consistent with previous theory (Loewenstein, 1987).  
	To more fully explore the prevalence of dread vs savoring, we coded each participant for whether they showed "dread bias" or not: we reverse coded the anticipation ratings for losses, and compared the average anticipation ratings for gains and losses for each participant.  If the ratings for losses were higher than for gains, that participant was coded as exhibiting "dread bias." We found that 73% of participants showed this pattern of ratings, which was significantly greater than chance (ie, 50%), z=6.7, p<.001.  We then compared the intensity of dread and savoring by reverse coding the ratings for losses and throwing out any scores of zero or less.  Dreaded losses were rated 65 on average (SD=34), on a 1-100 scale, compared with an average of 57 (SD=33) for savored gains.  To compare these ratings, we used a mixed model with a fixed effect of sign and random effects of subject and item, confirming a significant effect of sign, F(1,1914)=82.1, p<.001.  However, the effect size was small, d=.24. Thus, dread was both more common than savoring and somewhat stronger when it occurred.  
	To see whether anticipation utility predicted intertemporal preference while controlling for event value, we ran a linear mixed model predicting time preference (coded as 1, 0, or -1, where 1 indicates “immediately”) with anticipation utility and experience utility as fixed factors and subject ID and event as random factors. This confirmed a main effect of anticipation predicting choice, b=-.004, t(3375.3)=-15.9, p<.001. The slope of -.004 indicates that greater pleasurable anticipation was associated with a preference for delaying the event, with a swing from the most negative anticipation (-100) to the most positive (100) associated with a change of -.8 scale points in time preference (roughly the difference between "immediately" and "don't care"). The mixed model also revealed a main effect of experience utility on time preference, b=.006, t(3345.6)=26.7, p<.001, indicating that participants tended to prefer positive events sooner and negative events later. Finally, a weak but significant anticipation by experience interaction, b=.000007, t(3249.2)=2.5, p<.05, indicated that the more negative an event was judged to be, the stronger was the relationship between anticipation utility and time preference. 
Subsequently, to investigate the robustness of the relationship between anticipation utility and time preference, we ran a separate regression for each event, with the results summarized in Table 2.  In all 20 cases, controlling for event value, we found that individuals who found the event more pleasurable to anticipate had a greater preference for deferring it, as would be expected.  The average standardized beta for anticipation utility predicting time preference (while controlling for event value) was -.30.  Overall, expected anticipation utility modestly predicted time preference, thus supporting Loewenstein's (1987) model of anticipation as an important predictor of intertemporal choice. 
Discussion
	Consistent with the results of Study 1, dread was roughly twice as common as savoring.  As in previous research, participants preferred to have gains immediately more often than they preferred to postpone losses, demonstrating the sign effect.  Furthermore, the utility of anticipating each event predicted intertemporal preference for that event, even while controlling for the utility of experiencing that event.  In every case, greater positive anticipation predicted a preference to postpone the event.  For example, participants who enjoyed looking forward to a vacation, or who didn't mind anticipating a dental appointment, were more likely to choose to postpone those events.
	To the best of our knowledge, ours is the first study that directly links ratings of anticipation utility with intertemporal preference for gains and losses.  Although Harris (2010) measured dread of electric shocks, she did not find that these ratings predicted intertemporal preference.  It is difficult to know why we obtained a significant relationship while she did not, but we speculate that differences in question and response-scale wording may be important, because participants are not accustomed to rating the anticipation utility of an event.  In particular, having participants rate the experience utility of the event before rating the anticipation utility may help them treat these as distinct concepts.  
	There was significant heterogeneity among the various gain and loss events used in this study.  For example, although the strongest dread was reported for the leg amputation event, anticipation utility was only weakly predictive of time preference for that event.  Understandably, participants generally preferred to delay it as much as possible, even if they dreaded it strongly.  This illustrates the point that anticipation utility is only one of many factors driving intertemporal choice.
	An important question concerns whether the "dread looms larger" effect is independent of the well-known fact of loss aversion: that losses loom larger than gains (Kahneman & Tversky, 1979).  Although we attempted to measure and statistically control for the experience utility of each event, recent findings in risky choice (McGraw, et al., 2010) suggest that responses on each side of a bipolar scale, such as those in Study 2, may not be comparable.  The theory is that when a person rates the value of an event, he first chooses one side of the scale (positive or negative), and then mentally compares the target event to other same-sign events (comparing gains with gains or losses with losses) to determine the magnitude of the value.  For example, when rating how bad a painful dental procedure might be, participants are likely to compare it to the other negative events (such as the electric shocks) than to any of the positive events (such as the nice dinner out). It is difficult to know, therefore, how the gains and losses used in Study 2 compared in subjective value, and it is possible that loss aversion was the driving force behind our observed results. In Study 3, therefore, we tested whether loss aversion might account for the "dread looms larger" effect, in two ways. As recommended by McGraw et al (2010), we used unipolar scales when measuring utility, which should detect loss aversion, enabling us to control for it statistically. Second, we presented participants with pairs of events, and then analyzed only pairs that participants themselves had judged to be equivalent. 

Study 3
Participants & Procedure
A national sample of 108 participants were recruited online from Amazon's Mechanical Turk service and paid $4.55 for participating. Forty-six participants an attention check, using the same method as Study 1 and Study 2, and were excluded from further analysis. The experimental procedure was similar to Study 2, with several exceptions. First, participants read a list of all twenty events (the same as used in Study 2), to familiarize them with the range of events and facilitate comparisons between gains and losses. Then, participants were presented with one event at a time, similar to Study 1. For each event, participants were first asked, "Assuming you knew this event were coming, when would you prefer it to happen? Immediately, or in one week?", to which they responded on a 7-point scale from "Strongly prefer immediately" to "Strongly prefer in one week." Subsequently, participants were asked two questions to determine experience utility: "Please imagine this event happening one week from now. Would experiencing this event be pleasurable or unpleasurable?" and then "How strongly would experiencing this event affect your feelings at that time?" which they answered by clicking on a number line labeled with "not at all" on one end and "extremely" on the other. Then, participants were asked two question to determine anticipation utility: "If this event were one week away, would the anticipation be psychologically pleasurable or unpleasurable? In other words, how would you feel while waiting for it?" and "How strongly would anticipating this event affect your feelings while waiting for the event?" which was answered on a continuous scale from "not at all" to "extremely". After answering these five questions for all twenty events, participants were then presented with 36 pairs of events (one gain and one loss), in random order. For each pair, participants were asked "If you could choose whether or not to experience both these events immediately, would you accept this pair?", which they answered on a 7-point scale, from "definitely yes" to "definitely no", with "unsure" in the middle. Finally, participants answered demographic questions. 
Results
	Participants demonstrated the sign effect, wanting to accelerate gains more strongly than they wanted to postpone losses, as confirmed by reverse coding the time preference for losses and running a repeated measures ANOVA comparing the ten loss events with the ten gain events, F(1,61)=34.3, p<.001, η2=.36. 
To analyze the experience and anticipation utility data, we combined participants' binary ratings (positive or negative) with the unipolar continuous scale, to produce a -100 to 100 scale comparable to that used in Study 2. To compare the strength of gains and losses, we reverse scored the losses. When judging the value of experiencing each event, participants rated the loss events as being worse than the gains were good, F(1,61)=4.4, p<.05, η2=.07, thus confirming McGraw et al's (2010) theory that loss aversion is more likely to be observed with unipolar scales. When judging the value of anticipating each event, gains averaged 22 (SD=52), while losses averaged -50 (SD=43), a significant difference, F(1,61)=43.9, p<.001, η2=.42. 
	To test whether "dread looms larger" would persist when controlling for loss aversion, we ran a mixed model with sign and experience utility predicting anticipation utility, with a random effect of subject. This confirmed that losses were dreaded more than gains were savored, even while controlling for experience utility, F(1,1201.8)=13.9, p<.001. We then selected only pairs of gains and losses that participants were "unsure" whether they would accept. There were 128 such pairs. Among these, the average anticipation for gains was 24 (SD=50), compared with -57 (SD=34) for losses, a significant difference with a mixed model, F(1,215)=53.1, p<.001. 
	Finally, we found that anticipation predicted time preference while controlling for experience utility using a mixed model with random effects of subject and event, b=-.008, F(1,1234.6)=40.2, p<.001. Experience utility was also a significant predictor, b=.015, F(1,1215.3)=154.6, p<.001, but the interaction was non-significant, p=.55. 
General Discussion
	Just as research on risky choice has found that disappointment is stronger than elation (Gul, 1991) and regret is stronger than rejoicing (Zeelenberg, Beattie, van der Pligt, & de Vries, 1996), we found that dread is stronger than pleasurable anticipation in intertemporal choice.  Anticipation utility predicted time preference, and was rated by participants to be stronger when the event was nearer in time, as consistent with previous theory (Loewenstein, 1987).  Taken together, these results may explain the "sign effect" in intertemporal choice.  
Given that dread is much more common than savoring, and that dread drives people to want to get losses over with as quickly as possible, one may wonder why procrastination seems to be such a widespread problem.  One answer is that anticipatory utility is only one of many factors driving intertemporal choice.  Therefore, someone may postpone housework or other negative events for practical reasons, even though she does not enjoy having the housework hanging over her head.  
Another issue is whether procrastination is in fact a larger problem than its counterpart, impulsivity.  For example, if someone chooses to watch a movie now and put housework off until later, is he exhibiting impulsivity, or procrastination, or both? Finding the answer is a topic for future research: while we asked participants to consider negative and positive events in isolation, most real-world intertemporal choices involve clear tradeoffs between and immediate gain and a future loss, or vice versa.  Another important future direction will be to explore the role of uncertainty in anticipation utility and intertemporal choice.  In the present research, an attempt was made to control for uncertainty by telling participants that each event would happen for sure.  However, it is likely that the uncertainty of future events affects – and may even reverse – the pleasures or pains of anticipation: compare, for example, the experience of waiting to receive 10 million dollars at the end of the year, vs. waiting to play a lottery that pays off 10 million dollars with a 95% probability.  The first would likely be pleasurable, whereas we conjecture the latter would be aversive for most people.  
References
[bookmark: _ENREF_1]Elster, J., & Loewenstein, G. (1992). Choice over time. New York, NY: Russell Sage Foundation.
[bookmark: _ENREF_2]Frederick, S. (2005). Cognitive Reflection and Decision Making. Journal of Economic Perspectives, 19, 25-42. 
[bookmark: _ENREF_3]Frederick, S., Loewenstein, G., & O'Donoghue, T. (2002). Time discounting and time preference: A critical review. Journal of Economic Literature, 40, 351–401. 
[bookmark: _ENREF_4]Gul, F. (1991). A Theory of Disappointment Aversion. Econometrica, 59(3), 667-686. 
[bookmark: _ENREF_5]Hardisty, D. J., & Weber, E. U. (2009). Discounting Future Green: Money Versus the Environment. Journal of Experimental Psychology: General, 138(3), 329-340. 
[bookmark: _ENREF_6]Harris, C. R. (2010). Feelings of Dread and Intertemporal Choice. Journal of Behavioral Decision Making. doi: 10.1002/bdm.709
[bookmark: _ENREF_7]Kahneman, D., & Tversky, A. (1979). Prospect theory: An analysis of decision under risk. Econometrica, 47, 263-291. 
[bookmark: _ENREF_8]Loewenstein, G. (1987). Anticipation and the Valuation of Delayed Consumption. Economic Journal, 97, 666-684. 
[bookmark: _ENREF_9]McGraw, A. P., Larsen, J. T., Kahneman, D., & Schkade, D. A. (2010). Comparing gains and losses. Psychological Science, 21, 1438-1445. 
[bookmark: _ENREF_10]Oppenheimer, D. M., Meyvis, T., & Davidenko, N. (2009). Instructional manipulation checks: Detecting satisficing to increase statistical power. Journal of Experimental Social Psychology, 45(4), 867-872. 
[bookmark: _ENREF_11]Thaler, R. (1981). Some Empirical Evidence on Dynamic Inconsistency. Economics Letters, 8, 201-207. 
[bookmark: _ENREF_12]Tversky, A., & Kahneman, D. (1991). Loss aversion in riskless choice: A reference-dependent model. The Quarterly Journal of Economics, 106(4), 1039-1061. 
[bookmark: _ENREF_13]Zeelenberg, M., Beattie, J., van der Pligt, J., & de Vries, N. K. (1996). Consequences of Regret Aversion: Effects of Expected Feedback on Risky Decision Making. Organizational Behavior & Human Decision Processes, 65(2), 148-158. 


image2.png
mean experience or anticipation utility

100 4
80
60
40 A
20 A

O bad

O good

H

-20 A
-40 A
-60 A
-80
-100 -

experience utility anticipation utility  intertemporal
choice

-

mean intertemporal choice




image1.emf
-3.00

-2.00

-1.00

.00

1.00

2.00

3.00

bad good

mean anticipation value

sooner

later


