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Decisions are often based on predictions of the hedonic conse-
quences of future events. We suggest that people make such pre-
dictions by imagining the event without temporal context
(atemporal representation), assuming that their reaction to the
event would be similar to their reaction to the imagined event
(proxy reactions), and then considering how this reaction might
change were the event displaced in time (temporal correction).
In a laboratory study, control participants based their predictions
of future food enjoyment on the temporal location of its consump-

-tion, whereas cognitively loaded participants based their predic-
tions on their current hunger. In a field study, shoppers based
their food purchases on the temporal location of its consumption,
whereas shoppers for whom this information was not salient
based their purchases on their current hunger. These findings
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suggest that predictions of future hedonic reactions may initially
be based on the hedonic reactions one experiences as one imag-
ines the event atemporally, and that this initial prediction is then
corrected with information about the time at which the event
will actually occur. @ 2002 Elsevier Science <USA)
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poral choice; hedonic psychology; correction processes.
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Few of us have experienced a glass of Chateau Cheval Blanc' 4 7 or a mouthful

of termites, but most of us would choose between the two with considerable
confidence because most of us can predict how each of these gustatory experi-
ences would feel. Indeed, we make predictions about the subjective quality of
future experiences so easily and so naturally that we generally do not think
about these predictions until they go awry. Only when the tropical vacation
that we anticipated with delight turns out to be disappointingly dull, or when
we find ourselves happily immersed in a household chore that we spent weeks
carefully avoiding, do we pause to wonder how predictions of our own hedonic
reactions to future events can be so badly mistaken. Research has shown that
such predictions are susceptible to a variety of errors and biases (Buehler &
McFarland, in press; Frederick & Loewenstein, 1999; Gilbert, Brown, Pinel, &
Wilson, 2000; Gilbert, Pinel, Wilson, Blumberg, & Wheatley, 1998; Kahneman &
Snell, 1990, 1992; Loewenstein & Adler, 1995; Loewenstein & Frederick, 1997;
Loewenstein & Schkade, 1999; Mellers, Schwartz, & Ritov, 1999; Mitchell,
Thompson, Peterson, & Cronk, 1997; Rachman, 1994; Read & van Leeuwen,
1998; Snell, Gibbs, & Varey, 1995; Wilson, Wheatley, Meyers, Gilbert, & Axsom,
2000). But while errors in the prediction of future hedonic reactions are well-
documented, relatively little is known about the basic psychological processes
by which such predictions are made. How, exactly, does one decide that they
will be annoyed or amused by the theater next week, delighted or dejected by
the party next month, excited or exhausted by the bicycle trip next year?

FORECASTING BY PROXY

.One of the ways in which people predict their hedonic reactions to future
events is by the use of mental proxies (Hoch & Schkade, 1996; Kahneman,
1994; Kahneman & Miller, 1986). For example, if we wish to predict how we

.would feel upon finding our spouse in bed with the letter carrier on New Year's
Eve, we might imagine the event and then take note of how we react to the
mental image. Because real and imagined events activate many of the same
neural and psychological processes (e.g., Kosslyn et al., 1999; McGuire, Shah, &
Murray, 1993), reactions to imaginary events can provide useful information
about one's likely reaction to the events themselves (Finucane, Alhakami,
Slovic, & Johnson, 2000; Kahneman & Tversky, 1982; Sanna, 2000; Schwarz,
1990; Taylor, Pham, Rivkin, & Armor, 1998). If the mental image of rapid
breathing and flailing mailbags induces pangs of jealousy and waves of anger,
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then we may properly expect a real infidelity to do so with even greater intensity.
Indeed, we are hard pressed to predict that something will amuse or delight
us when the mere thought of it makes us feel angry, sad, or nothing at all
(Bechara, Tranel, Damasio, & Damasio, 1996). Just as mental images are
proxies for actual events, so our reactions to these mental images may serve
as proxies for our actual reactions to the events themselves.

Although how we feel when we imagine the future is often a good indicator
of how we will feel when we experience the future we are imagining, there are
some important exceptions. For instance, if a person who has just been turned .
down for a promotion were to predict how much she would enjoy receiving a
stock dividend the following week, she might find it difficult to feel happy in
the present, and might take her unhappiness to mean that she would not feel .

happy upon receiving a check in the future (Loewenstein, O'Donoghue, & Rabin,
2000). Because her feelings at the moment of prediction were a joint product
of her mental image of the future dividend and of the rejection she just experi-
enced, those feelings would provide an imperfect proxy for her future reactions
to the dividend alone. In short, when a person's hedonic reactions are "contami-
nated" (Wilson & Brekke, 1994) by factors other than the mental representation
of the future event, those feelings may be poor proxies for the person's later
reactions to the event itself.

One problem, then, with using our hedonic reactions to a mental image to
make predictions is that our current reactions can be contaminated by our
current circumstances and hence may be poor proxies for the future reactions
they are meant to predict. A second problem is that mental images often fail
to specify the temporal location of the events they are meant to represent
(Friedman, 1993). Although an event's temporal location is sometimes indicated
by an imageable feature of the event (e.g., a full moon, a snowdrift, a calendar
on the wall), in many cases-perhaps even in most cases-the temporal location
of an event does not influence its representation in any imageable way. Receiv-
ing a dividend check next week looks very much like receiving a dividend check
next month, enduring an employment interview today looks very much like
enduring an employment interview tomorrow, and discovering an infidelity
on New Year's Eve looks very much like discovering an infidelity on Purim,
Halloween, or Russian Orthodox Easter. Indeed, a moment's introspection re-
veals that one's mental image of the event finding one's spouse in bed with the .
letter carrier on New Year's Eve changes dramatically when one substitutes
barber for spouse, or conversation for bed, but not at all when one substitutes
Thanksgiving for New Year's Eve. In short, images represent who, what, and .

where much more easily than when.
The fact that we make predictions by using mental images that may lack

information about the temporal location of events stands in puzzling contrast
to the fact that our predictions are generally quite sensitive to temporalloca-
tion. For example, the temporal location of a future event influences how we
construe it (Liberman & Trope, 1998; Trope & Liberman, 2000), how often we
think about it (Fingerman & Perlmutter, 1995), how much we value it (Ainslie,
1992; Laibson, Repetto, & Tobacman, 1998; Loewenstein & Elster, 1992;
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Loewenstein & Prelec, 1992; Loewenstein & Thaler, 1989; Mischel, Cantor, &
Feldman, 1996), and how optimistic we are about it (Bjoerkman, 1984; Shep-
perd, Ouellette, & Femandez, 1996). Even small children think differently
about near and far future events (Friedman, 2000; Mischel, Shoda, & Rodri-
guez, 1989). Ifwe predict our future hedonic reactions by using mental images
that do not represent the temporal location of future events, then how can our
predictions be sensitive to these temporal locations?

We propose that people sometimes predict their hedonic reactions by (a)
.imagining events without temporal information (atemporal representation), (b)

using their hedonic reactions to those mental images as the basis for a prelimi-
nary prediction (proxy reactions), and then (c) correcting or adjusting their

.forecasts by explicitly considering the event's temporal location (temporal cor-
rection). For instance, when a man predicts how he would feel if he were to
catch his wife inflagrante delecto on New Year's Eve or Christmas, he may
initially imagine the two events identically, experience identical hedonic reac-
tions, and hence generate identical predictions. Only after generating these
preliminary predictions ("I'd be angry for months") might he consider informa-
tion about the temporal location of the event ("People do all sorts of foolish
things on Year's Eve") and then use that information to correct or adjust his
forecast ("So maybe I'd just be angry for weeks"). Although his reactions to the
actual event may well depend on the time at which it happens (e.g., it may be
worse to experience betrayal on a holiday that symbolizes family and religion
than on a holiday famous for ribaldry and intoxication), he may consider these
differences only as an afterthought.

What are the consequences of considering the temporal location of an event
only after we have made a preliminary prediction based on our hedonic reac-
tions to an atemporal mental image? Research in a variety of domains has
demonstrated that the correction of initial inferences requires time, motivation,
and cognitive resources, and that when any of these is lacking, undercorrection
or insufficient adjustment will result (Gilbert, in press; Tversky & Kahneman,
1974; Wilson & Brekke, 1994). As such, inferences that are achieved via a
correction process tend to be biased toward their initial rather than final
stages (Gilbert, 1991). If people do indeed make predictions by first generating
atemporal mental images which serve as proxies and only then executing

.temporal corrections, then a shortage of time, motivation, or cognitive resources
should cause their predictions to be overly influenced by their current feelings
and insufficiently influenced by their knowledge of the event's temporalloca-

.tion. We explored this possibility in two studies.

THE PRESENT STUDIES

The consumption of food is one of life's most common hedonic experiences.
Because people rarely have immediate and unlimited access to every food item
they might desire at a particular moment, they must plan their consumption
ahead of time (making reservations at a restaurant weeks before dining out,
shopping for ingredients days before preparing a meal, etc.). Effective planning
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requires that people make reasonable predictions in the present about what
they will enjoy in the future, and thus this domain is naturally suited to
research on affective forecasting (e.g., Kahneman & Snell, 1992; Read & van

Leeuwen, 1998; Simonson, 1990). In addition, people have hedonic reactions
to mental images of food, they have theories about how pleasurable different
foods are at different times, and they find questions about how much they

enjoy particular foods to be relatively straightforward and easy to answer. For
all of these reasons, we examined people's predictions about their hedonic

reactions to future consumption of food. Study 1 was a laboratory study that .
attempted to determine whether people use temporal correction to generate
such predictions, and Study 2 was a field study that attempted to determine
whether this method of prediction had real-world consequences. .

STUDY}

We asked participants to predict how much they would enjoy eating spaghetti
on the following day, and considered the variation of three factors. First, we
manipulated the event's temporal location by asking participants to predict
their hedonic reactions to eating spaghetti either the next morning or the next

evening. Research suggests that people have strong preferences about the time
of day at which they consume particular foods (Birch, Billman, & Richards,
1984; Kramer, Rock, & Engell, 1992), and thus we expected participants to
expect to enjoy a spaghetti dinner more than a spaghetti breakfast. Second,
we estimated participants' proxy reactions to the food they were imagining by
measuring how hungry they were just prior to making their predictions. Re-
search suggests that hunger causes people to rate foods more positively (Lozano,
Crites, & Aikman, 1999), and thus we expected hungry participants to experi-
ence more positive hedonic reactions than sated participants to the mental
image of spaghetti. Finally, we manipulated temporal correction by asking
some participants to perform a difficult tone detection task while making their
predictions. Research suggests that "cognitively busy" people (who are per-
forming two attention-demanding tasks at once) have difficulty correcting pre-
liminary judgments (Gilbert, in press; Kahneman, 1973; Wegner & Bargh,
1998), and thus we expected that busy participants would be less likely than

nonbusy participants to execute a temporal correction.
Our theory suggests that people represent future events atemporally, use .

their proxy reactions to make a preliminary forecast, and then execute temporal
corrections when they can. As such, we expected the predictions of busy partic-ipants to be influenced by their current levels of hunger but not by the temporal .

location of the event they were considering. On the other hand, we expected the
predicitions of non busy participants to be influenced by the temporal location of
the event and influenced minimally, if at all, by their current level ofhunger.l

1 The logic of our theorizing did not allow us to predict with certainty whether nonbusy partic-
ipants would be influenced minimally or not at all by their current levels of hunger. If their
temporal corrections were sufficient, then the influence of their hunger would presumably be
eradicated; if their corrections were insufficient, then the influence of their hunger woUld presum-

,,"" ,. .~ ..""""



TEMPORAL CORRECTION 435

Method

Participants. Participants were 61 nonvegetarian female undergraduates
who participated in exchange for credit in their introductory psychology course.2

Procedure. Participants arrived at the laboratory and reported their current
hunger (among other things) on a 7-point scale. The experimenter explained
that they would be asked to answer questions about their "likes and dislikes"
while listening to a series of tones. Participants were randomly assigned to

.the busy or nonbusy condition. Busy participants were instructed to press a
button when they heard a particular three-tone sequence (high, medium, low),
whereas nonbusy participants were instructed to press a button when they

.heard a high tone. Previous studies have shown that the first of these tasks
is considerably more demanding than the second (Gilbert & Silvera, 1996).
After 90 s of practice, participants performed the tone detection task while
predicting their enjoyment of five future activities on a 9-point scale. Each
item began with the phrase "How much would you enjoy. .." and ended with
a description of a particular activity (e.g., "going to the beach") and a particular
time ("this summer"). The critical item asked participants to predict how much
they would enjoy a taste of spaghetti with meat sauce in either the morning
or the evening of the next day. After completing this task, participants were
shown a list of the five activities and the five times and asked to recall how
they had been paired during the task.

Results

Excluded data. Two participants missed 75% or more of the tones (the
average error rate was 7%), one participant had previously participated in a
study that used the same tone detection task, and one participant was unable
to recall correctly which activities had been paired with which times. The data
from these participants were excluded.

Predictions. We performed a pair of multiple regressions in which partic-
ipants' predictions were regressed on (a) their reported hunger at the time of
prediction and (b) the time at which the spaghetti was to be eaten. The analyses
revealed that the predictions of busy participants were influenced by their

.current hunger (fJ = .41, p < .04), but not by the time at which the spaghetti
was to be ea"ten (fJ = .13, p > .50). Conversely, the predictions of nonbusy

participants were influenced by the time at which the spaghetti was to be
, eaten(fJ= .62,p < .002),butnotbytheirhunger(fJ= .23,p > .20). Comparisons

of these betas revealed that busy participants were influenced less than non-
busy participants by the time at which the spaghetti was to be eaten, z = 1.92,

p < .03 (one-tailed), but that busy and nonbusy participants were influenced

ably be extant but reduced. Past research suggests that even when people are not under cognitive
load, their current hunger can exert an effect on their predictions (Read & van Leeuwen, 1998).

2 Pretesting indicated that males believed that spaghetti would taste equally good in the morning

and the evening, and thus only females were eligible to participate.
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equally by their current hunger, z = .68, p > .25 (one-tailed). This pattern of

results is consistent with our suggestion that both groups of participants imag-
ined the event atemporally and based their preliminary predictions on the
feelings they experienced at the time they imagined the events, but that only
nonbusy participants then used information about the event's temporal location
to correct their preliminary predictions.

We sought to confirm these results with a second round of analyses. First,
we classified participants as hungry or not hungry based on a median split.
Next, we submitted the participants' predictions to a 2 (hunger: hungry or not .
hungry) X 2 (busyness: busy or nonbusy) X 2 (time of day: morning or evening)
weighted contrast ANOVA. The weights (shown in Table 1) reflect the hypothe-
sis that hunger (but not time of day) will influence the predictions of busy .

participants, and that time of day (but not hunger) will influence the predictions
of nonbusy participants. As Table 1 shows, this contrast was highly reliable,
F(l, 49) = 12.3, P < .0029, and the residual between-groups variability was
nonsignificant, F(6, 49) = 1.12, P = .36.

In summary, the results of Study 1 are consistent with the suggestion that
both busy and nonbusy participants used their hedonic reactions to a mental
image of spaghetti to make preliminary predictions about how much they would
enjoy eating it the next day-despite the fact that their hedonic reactions were
in part a function of their current and temporary level of hunger. Nonbusy
participants then used what they knew about the time at which the spaghetti
was to be eaten to correct their preliminary predictions, and thus came to
realize that they would enjoy the spaghetti more the next evening than the
next morning. Busy participants, on the other hand, could not use what they
knew about the time at which the spaghetti was to be eaten to correct their
preliminary predictions, and thus continued to expect that they would enjoy
the spaghetti more if they were hungry at the time they made the prediction.

TABLE 1

Participants' Forecasts in Study 1

Busy Not busy

Hungry Not hungry Hungry Not hungry .

Time of day

MorningMean (SD) 7.8 (1.3) 5.1 (1.7) 5.4 (1.9) 4.0 (2.0) .

Contrast weight + 1 -1 -1 -1
N 5 9 9 5

Evening
Mean (SD) 7.3 (1.4) 6.5 (1.9) 6.0 (2.8) 7.3 (1.5)
Contrast weight +1 -1 +1 +1
N 11 4 2 12

Note. Larger values indicate greater predicted enjoyment.
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STUDY 2

Study 2 was an attempt to examine our hypothesis in a consequential, real-
world setting, and it differed from Study 1 in two important ways. First, in
Study 1 we asked participants to make verbal predictions. However, verbalizing
one's predictions can sometimes influence the nature of those predictions (Sher-
man, 1980; Wilson & Klaaren, 1992), and thus in Study 2 we covertly measured
behaviors that were based on hedonic predictions rather than explicitly measur-

.ing the predictions themselves. Second, whereas in Study 1 we created a situa-
tion in which people were naturally likely to consider an event's temporal
location and then decreased that likelihood with an experimental manipulation
that diminished the cognitive resources that some participants could devote
to the task, in Study 2 we created a situation in which people were naturally
unlikely to consider an event's temporal location and then increased the likeli-
hood that some participants would do so with an experimental manipulation
that increased the availability of temporal information. We did all this by
conducting a field experiment at a local grocery store. We reasoned that when
people come to a grocery store without a shopping list, they normally browse
items and try to determine how much they will enjoy eating them in the future.
As such, their purchases may be regarded as a rough behavioral index of their
predicted hedonic reactions. Of course, people buy food items for many other
reasons as well ("Bok choy is good for me" or "My kids have been asking for
doughnuts"), but it seemed reasonable to assume that at least some portion of
people's grocery purchases are predicated on their beliefs about the foods they
will enjoy eating in the coming days.

We manipulated two independent variables. First, we manipulated shoppers'
proxy reactions by sating some shoppers before they shopped. We assumed (as
in Study 1) that hungry shoppers would experience more positive hedonic
reactions to the mental image of food than would sated shoppers. Second, we
manipulated temporal correction by asking shoppers to list the items they
intended to buy for the coming week, and then nonchalantly giving some of
them a copy of that list while they shopped. Grocery lists often provide informa-
tion about the timing of future food consumption ("The salami is for my bag
lunches" or "The artichokes go with the salmon I'm grilling on Friday;" Block &

.Morwitz, 1999). We reasoned that shoppers who had grocery lists would use the
temporal information contained therein to correct their preliminary predictions
("The tuna looks great, but I won't want it one day after eating salmon") and

.would thus refrain from purchasing items that might be appealing in the
present but that their list suggested would not be appealing in the future. In
other words, we expected only those shoppers who were hungry and who did
not have a list to buy more items than they had originally intended.

We were well aware that (a) purchases are predicated on factors other than
hedonic forecasts, and (b) grocery lists do not always contain temporal informa-
tion. But these real-world complexities merely suggested that our manipula-
tions might be too weak to create the predicted effects and that our measure
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might be too noisy to detect them.3 Importantly, they did not provide an alter-

native explanation for the predicted effects.

Method

Participants. Participants were 51 males and 84 females who volunteered
to participate as they entered a grocery store.

Procedure. A female experimenter was positioned behind a table outside
the entrance to a grocery store. A sign on the table read "Taste Test and Survey .

Study." When shoppers approached the table, they were invited to participate
in "a study of food preferences, as well as shopping preferences and patterns."Interested shoppers were asked to answer a few questions, including "What '

is your zip code?" and "Did you bring a grocery list?" Shoppers who indicated
that they had a grocery list were told that the experimenter had already
collected enough data from people who lived in their zip code area and were

thus ineligible to participate.
Eligible shoppers completed a questionnaire that asked them (among other

things) to list the items they intended to purchase that day. After doing so,
shoppers who were assigned to the lisftul condition were nonchalantly given
a copy of their list, and shoppers who were assigned to the listless condition
were not.4 Next, shoppers were assigned to the hungry condition or the sated
condition. Shoppers in the sated condition were asked to eat a muffin (approxi-
mately 100 g) and rate its appeal before they shopped. After they did so, they
were asked to stop by the experimenter's table when they finished shopping
to complete a brief questionnaire. Shoppers in the hungry condition ate nothing
and were asked to stop by the experimenter's table when they finished shop-
ping, at which time they would be asked to taste and rate a food item.

When shoppers exited the grocery store, they were asked to indicate (a) their
current level of hunger on a 7 -point scale, and (b) whether they had used a
list while shopping. With the shopper's and the store's permission, the experi-
menter either photocopied the shopper's receipt or recorded a code number
from the receipt that was later used by the store to help the experimenter

determine the items the shopper had purchased.

Results .

Excluded data. Of the 135 shoppers, 10 did not return to the experimenter's
table, 10 did not have receipts for their purchases, and 4 failed to complete '.

one or more critical measures. These 24 shoppers were distributed evenly
across conditions, X2 (1, N = 24) = 2.0, p > .15, and their data were excluded

3 This may be why some previous research has failed to find any effect of shoppers' current
hunger on grocery purchases (Mela, Aaron, & Gatenby, 1997).

4 We collected data during morning and afternoon sessions on each day of the week. To keep
shoppers from detecting our manipulations, we assigned all shoppers in a single session to the
same randomly chosen experimental condition. Data for each condition were collected on at least

3 different days of the week.
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from all analyses, leaving 44 males and 67 females who ranged in age from
12 to 80 years (M = 40 years) in the data set.

Manipulation checks. Shoppers' self-reports of hunger were submitted to
a 2 (hunger: hungry or sated) X 2 (list: listful or listless) analysis of variance
(ANOVA), which revealed only the predicted main effect of hunger, F(l,
107) = 4.1, p < .05, such that hungry shoppers reported being hungrier (M =
3.6) than did sated shoppers (M = 2.8) after they exited the store. Shoppers'

reports of their use of a grocery list were submitted to a 2 (report: did use list
or did not use list) X 2 (hunger: hungry or sated) X 2 (list: listful or listless)
log-linear analysis, which revealed an effect of report, Z = 3.8, p < .001, such

that shoppers were more likely to report that they did not use a list than that
they did, as well as the predicted effect of list. Whereas 51% of listful shoppers
reported using a list, no listless shoppers reported doing so, Z ::::: 3.9, p < .001

Unplanned purchases. Ajudge who was blind to the shopper's experimental
condition coded each item that the shopper had purchased as planned or un-
planned. If a shopper listed a category such as "vegetables," then any vegetable
was considered to be a planned item. However, if the shopper listed a specific
item such as "carrots," then other vegetables were considered to be unplanned
items. Cosmetics, kitchenware, and other inedible items were excluded. The
number of unplanned food items was divided by the total number of items
purchased to produce a proportion of unplanned food items, and this index was
submitted to analysis, which revealed that the hunger manipulation affected
only listless shoppers. Listless shoppers purchased a larger proportion of un-
planned food items when they were hungry (51%) than when they were sated
(34%), F(l, 109) = 5.8,p < .02, but listful shoppers purchased the same propor-
tion of unplanned food items when they were hungry (36%) and when they
were sated (28%), F(l, 109) = 1.2,p = .27. A weighted contrast analysis showed
that the mean in the hungry/listless condition was significantly greater than
the other three, F(l, 107) = 10.0,p = .002; residual between-groups variability,
F(2, 107) < 1, P = .52

We also calculated the proportion of each shopper's total expenditure that
had been devoted to unplanned food items. Analysis of this index revealed that
listless shoppers spent a larger proportion of their total dollars on unplanned

.food items when they were hungry (49%) than when they were sated (30%),
F(l, 109) = 6.2, p < .02. However, listful shoppers spent the same proportion
of their total dollars on unplanned food items when they were hungry (36%)

.and when they were sated (29%), F = .86, p = .36. A weighted contrast analysis
showed that the mean in the hungry/listless condition was once again signifi-
cantly greater than that in the other three, t(107) = 2.8, p = .006; residual
between-groups variability, t(107) = .71, p = .60

Internal analyses. Almost half the shoppers in the listful condition indicated
that they had not used the list when shopping. These shoppers may have been
functionally listless and their inclusion in the listful condition may therefore
have influenced the previous analyses. We reclassified shoppers according to

," ji~j~""
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their own claims and the pattern of results was unchanged. Self-proclaimed
listless shoppers purchased a larger proportion of unplanned items when they
were hungry (49%) than when they were sated (33%), F(l, 109) = 6.9, p <
.01, but self-proclaimed listful shoppers purchased the same proportion of
unplanned items when they were hungry (32%) as when they were sated (24%),
F(l, 109) < 1, p = .64. A weighted contrast analysis showed that the mean in

the hungry/listless condition was significantly greater than that in the other
three, F(l, 107) = 11.5, p = .001; residual between-groups variability, F(2,
107) < 1, p = .63. In addition, self-proclaimed listless shoppers spent a larger ,

proportion of their dollars on unplanned food items when they were hungry
(48%) than when they were sated (29%), F(l, 109) = 8.7, p < .004. However,
self-proclaimed listful shoppers spent the same proportion of their dollars on .
unplanned food items when they were hungry (32%) as when they were sated
(32%), F(l, 109) = .02, p = .88. A weighted contrast analysis showed that the

mean in the hungry/listless condition was significantly greater than that in
the other three, t(107) = 2.8, p < .008; residual between-groups variability,
t(107) = .10, p = .91

GENERAL DISCUSSION

It is difficult to know just how much one will love a marriage partner, be
engaged by a new job, or grieve over a dead parent, because each of these is
a complex event whose details cannot easily be anticipated. When the future is
uncertain, predictions about hedonic reactions to the future are understandably
inexact. On the other hand, there are few things about a bite of spaghetti
tomorrow that one cannot in principle know today, and thus we might expect
people to predict with exceptional accuracy how they will feel about such an
event when it happens. The foregoing studies suggest that in some instances,
people imagine future events without reference to the time at which they are
scheduled to happen, and use their hedonic reactions to these images as proxies
for their future reactions. If they consider the temporal location of the event
at all, they seem to do so subsequently and effortfully. As such, their temporal
corrections are, in some circumstances, insufficient.

The ability to project oneself forward in time is one of our most important
and uniquely human capacities, but research shows that people often have
trouble with such "mental time travel" (Wheeler, Stuss, & Tulving, 1997), and
that this trouble usually takes the form of not traveling far enough. For exam-
ple, research on empathy gaps and projection bias suggests that people who ,
are in one psychological state (e.g., unaroused or bored) have considerable
difficulty predicting how they will think, feel, and act when they are in the
opposite psychological state (e.g., aroused or curious), and that they tend mis-
takenly to predict that they will feel later as they feel now (Loewenstein, 1996;
Loewenstein et al., 2000; Loewenstein, Prelec, & Shatto, i998). Research on
immune neglect indicates that people who have not rationalized a negative
outcome have difficulty predicting how they will feel once they have done so,
and that they tend to predict that they will feel later as they would feel now
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(Gilbert et al., 1998). Research on diversification bias suggests that people
have trouble predicting how much they will enjoy variety among hedonic experi-
ences that are distributed over time (Ariely & Levav, 2000; Ratner, Kahn, &
Kahneman, 1999; Simonson, 1990) and that they mistakenly predict that they
will enjoy the amount of variety among temporally distributed future experi-
ences (e.g., a snack eaten every Monday for 5 weeks) that they would enjoy
among current experiences (e.g., five snacks eaten now; Read & Loewenstein,
1995). Why do people display such a robust presentism-that is, a tendency

, to overestimate the extent to which their future experience of an event will

resemble their current experience of the same event? Our research suggests
that one reason may be that people sometimes consider the temporal location

.of events only after they have first imagined the events happening in the
present, and because correction is often insufficient, predictions of future states
are strongly anchored on present states.

This tendency will bias forecasts in some instances, but surprisingly, it may
debias them in others. Economists and psychologists have amassed consider-
able evidence to suggest that people are notoriously shortsighted and that they
undervalue the future far more than a rational analysis suggests they should
(Ainslie, 1992; Laibson et al., 1998; Loewenstein & Prelec, 1992; Loewenstein &
Thaler, 1989). People smoke, gamble, and fail to save for retirement in part
because they value future health and wealth less than current pleasures. One
possibility is that people do not use mental images to make these sorts of .

predictions. Young smokers, for example, are probably not inclined to imagine
their reactions to emphysema at age 70 by first generating a mental image of
themselves sputtering and wheezing, experiencing their reaction to that image,
and then correcting for time. One way to combat shortsightedness, then, may
be to encourage people to represent future events as though they were happen-
ing in the present ("Imagine learning you have emphysema") and to then
adjust for the event's actual temporal location ("How would your reaction
change if you learned it in 50 years?"). If people were to consider the temporal
location of a far future event only after reacting to its atemporal representation,
shortsightedness might be ameliorated or reduced. Indeed, Ebert (2001) has
recently discovered that the tendency to discount the value of far future events
relative to near future events is greatly reduced when people make their valua-

, tions under cognitive load-a finding that fits quite nicely with our theorizing

and our results.
The present studies provide some useful suggestions about the psychological,

processes underlying predictions of future hedonic reactions, but it is important
to note their limitations. First, both of our studies focused on people's predicted
reactions to food and both used hunger as a means of estimating people's proxy
reactions to mental images of food. Hunger may have other effects, of course,
and it remains to be seen whether the present results generalize to stimuli that
are less biologically fundamental, such as promotions, divorces, and financial
windfalls. Second, while our findings are consistent with the notion of atemp-
or~l representation and temporal correction, the studies contained no direct
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measures of cognitive process and hence do not preclude other information-

processing accounts. The correction account has been useful in many domains
(Gilbert & Gill, 2000), and often explains data that other accounts cannot (e.g.,

Gilbert, Giesler, & Morris, 1995; Keysar, Barr, Balin, & Brauner, 2000), but
future research must determine whether it is the best account of forecasting

phenomena. What our studies clearly show is that the temporal location of a
particular kind of event is less likely to influence people's forecasts when
that information is less available or more difficult to use, and that the effects

demonstrated in the hothouse of the laboratory have measurable consequences )
in the real world.
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