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SPECIAL SESSION SUMMARY

Cue Substitution: Inferential Processes in Judgements and Experiences of Time
David Faro, London Business School, UK
Claire Tsai, University of Toronto, Canada

SESSION OVERVIEW
Many consumption settings involve time as an important

evaluation variable. For example, assessing how long a drug
typically takes to show its effect can affect its evaluation and the
timing of its future consumption. Assessing how time seems to pass
(“flying” or “dragging”) during a song or a movie may affect
people’s evaluation of how enjoyable that experience was. Simi-
larly, deciding how much time to allocate to leisure activities or
unpleasant chores can affect people’s plans and decisions for other
activities. The judgment of time and the evaluation of experiences
that take place over time is a complex task subject to various
influences and judgment strategies (see McGrath & Tschan, 2003
for a recent collection of work in this literature). This session
focuses on one such judgment strategy, bi-directional use of corre-
lated cues (cue substitution), as a way to judge time and evaluate
experiences over time.

Cue substitution is a common judgment strategy in many
consumption settings (Frederick & Kahneman, 2002; Kardes et al.,
2004). When people are uncertain about one variable but have
access to a correlated variable, they tend to use the latter variable to
infer the level of the first. Researchers have examined different
instances of this process in several domains, including price-quality
inferences (Cronley et al., 2005; Rao & Monroe, 1988) and famil-
iarity-liking judgments (Zajonc, 1968; Monin, 2003). The papers in
this session show three examples of this judgment strategy, each
with time as either the substituted or substituting cue. Further, we
discuss the implications for the accuracy and consistency of con-
sumer time judgments and the consequences of biased retrospective
hedonic evaluations. The three papers also elucidate the underlying
mechanisms of the cue-substitution judgment strategy by identify-
ing some of its moderators and mediators.

The first paper (Faro) shows that when consumers are uncer-
tain about how long products have taken to show their effects, they
rely on their causal beliefs to judge elapsed time. The second paper
(Tsai et al.) shows that when consumers are uncertain about the
duration of future activities but have access to information about the
component parts of the experience and their valence, they use that
information to estimate future duration. And the third paper (Sackett
et al.) shows that when consumers are uncertain about how much
they enjoyed an experience but have access to the perceived speed
at which time passed, they use that apparent time distortion to
retrospectively infer the level of hedonic experience.

Faro demonstrates that people’s recollection of the time elapsed
before they experienced an effect of a product is influenced by the
degree to which they believe the product was responsible for that
effect. The current research extends previous research in this area
(Faro et al., 2005; Haggard et al., 2002) by focusing on the influence
that biased time estimates of a previous experience have on future
consumption. In one study, for instance, participants estimated that
chewing a piece of gum took less time to improve their performance
on a concentration task when they focused on the gum as the sole
cause of improvement than when they considered it along with
another possible cause. On a later consumption occasion, because
they held shorter perceptions of time-to-onset, these participants
decided to use the gum closer in time to a similar concentration task,

started working on a similar task earlier upon use of the gum,
experienced its effect on their performance earlier, and were less
inclined to try competing products.

Whereas the first paper shows cue substitution of causal
beliefs for product onset time, the second paper (Tsai et al.) shows
the substitution of anticipated affective aspects of activities for
predicted time allocation. Tsai et al. find that time estimates of a
target event are systematically influenced by the valence and by the
representation of that event (unpacking an event into several of its
constituent activities or packing the constituent activities into one
single event). For example, thinking of visiting a museum as
visiting exhibits X, Y, and Z, rather than just the museum, increases
the time estimates for the museum visit, whereas thinking about
visiting mind-numbing exhibits X, Y, and Z for a school assign-
ment, rather than just the museum, decreases the time estimates for
the museum visit. Using a series of lab and field experiments in the
context of discrete and continuous events—social and leisure
activities and watching video clips—Tsai et al. demonstrate that
unpacking an event into its constituent activities increases the time
estimate for pleasant events but decreases the time estimate for
unpleasant events. As an underlying mechanism for this effect, we
hypothesize and show that unpacking increases the extremity of the
predicted enjoyment/pain of the target event, which in turn medi-
ates this pattern of the results. The studies also address issues
including task-related knowledge, task complexity, mood, and
mental accounting.

Faro and Tsai et al. show that when time is the uncertain
variable to be judged, people base their judgments on a correlated
semantic or affective cue. This is indeed often necessary because
the mind is not equipped with a reliable time organ (Tourangeau et
al. 2003). However, objective temporal information sometimes
becomes available and contradicts subjectively experienced dura-
tion. In such cases, that discrepancy can act as the cue that people
rely on to judge experiences. Through a series of five studies,
Sackett et al. show that people do indeed use perceived time
distortion as a cue to judge consumption experiences. Specifically,
when time seems to “fly by” (because more time passes than one
realizes), tasks retrospectively seem more engaging, noises less
irritating, and songs more enjoyable. People conceptualize appar-
ent time distortion as a metacognitive cue and in fact relying on, the
naïve theory that “time flies when you’re having fun.” Understand-
ing the role of experienced duration as a variable that affects the
evaluation of experiences suggests, for example, ways for service
providers to improve consumers’ subjective evaluations without
changing the core features of the experience.

This special-topic session features three recent papers that
connect research on time judgments and the evaluation of experi-
ences over time with issues important to marketers. Specifically,
this session will bring to light how time durations can be inferred
and estimated from consumption cues (Faro; Tsai et al.), as well as
how its perceived passage can be used as a cue to evaluate consump-
tion experiences (Sackett et al.). Session participants should come
away with an increased understanding of the bi-directional relation-
ships of time and causal beliefs (Faro) and time and affect (Tsai et
al.; Sackett et al.). Participants will also discover how these tempo-
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ral relationships affect variables directly important to marketers,
such as preferences, repeat purchases, and inferences about future
consumption.

EXTENDED ABSTRACTS

“Changing the Future by Reshaping the Past: The Influence
of Causal Beliefs on Recollections of Time-to-Onset”

David Faro, London Business School, UK
Consumers’ assessments of the time-to-onset of an effect refer

to the amount of time they believe it takes for a product to show its
effect after consumption. These assessments play an important role
in many consumption settings. For some products, such as pharma-
ceuticals sold by prescription and over-the-counter medications,
consumers care not only about whether the product has an effect,
but also how quickly it begins. Furthermore, time-to-onset must
often be assessed by consumers to plan future consumption. In
particular, they may need to experience the effect of a product
before starting another activity. Examples include caffeine before
an exam, digestion aids before food consumption, relaxation drugs
before a flight, and erectile dysfunction drugs before a sexual
encounter. In such cases, assessments of time-to-onset can affect
the timing of consumption, the timing of subsequent activity, and,
consequently, both the perceived and real effectiveness of the
product.

Two studies show that people’s recollection of the time
elapsed before they experienced an effect of a product is influenced
by the degree to which they believe the product was responsible for
that effect. Specifically, the studies show that a) stronger causal
beliefs shorten time-to-onset estimates for past consumption and b)
these shortened estimates later have an independent effect on future
consumption and experience. Therefore, people appear to substi-
tute their causal impressions about products to judge time-to-onset,
and their altered estimates later affect future consumption decisions
and experience

In the first study participants chewed a chewing gum in one
part of the study and then took part in an attention task. Later in the
study they were told that chewing a gum increases attention, and
were asked some questions about its effect on their performance.
Some participants considered only the effect of chewing the gum,
while other participants considered an additional factor, the effect
of practice with the task. All participants later estimated how much
time elapsed until chewing the gum had an effect on their perfor-
mance in the task (if it did). After some filler studies, participants
consumed a second chewing gum and took part in a second task.
They indicated the moment at which the second gum had an effect
on their performance, and indicated whether they wanted to try a
competing product (energy bar).

Results showed that participants who considered only the gum
(and hence believed more strongly in its causal role) gave shorter
estimates of time-to-onset for the gum than participants who also
considered practice with the task. On a later consumption occasion,
these participants reported to experience the gum’s effect earlier,
and were less interested in trying a competing product. Estimates of
time-to-onset mediated the effect of causal beliefs on future con-
sumption.

The second study showed two additional consequences of the
effect and examined the underlying process. Participants chewed a
chewing gum in one part of the study and later took part in an
attention/memory task. They were then told that the chewing gum
contained an ingredient which could (or was unlikely) to improve
their performance. All participants estimated how much time
elapsed until chewing the gum had an effect on their performance.

After a filler study, participants were presented with a second gum,
followed by a similar task. They indicated the latest time they would
like to have the second piece of gum before beginning the next task,
and once they consumed it, indicated when they wanted to begin the
task. A manipulation of cognitive load took place prior to making
time estimates for the first gum and was completed prior to making
decisions about the second gum.

Results showed that participants who believed more strongly
that the ingredient could improve attention/memory gave shorter
estimates of time-to-onset for the gum. These participants were
comfortable using the second gum closer to the task, and began
working on the task earlier than their counterparts. There was an
interaction effect of cognitive load and causality on time-to-onset
estimates, as well as on future consumption decisions. The time
shortening effect was strongest under cognitive load. This suggests
that the effect of causal beliefs on time estimates reflects a low-
effort, default, possibly unconscious use of causality as a cue to
temporally bind causes and effects. Further, because the cognitive
load manipulation was completed prior to making any decisions
about the second gum, the interaction suggests that time-to-onset
estimates for the first consumption drove future decisions.

Overall the two studies show that causal beliefs about products
can shape consumers’ perceptions of time-to-onset for past con-
sumption, and these perceptions can have an independent effect on
future consumption. The first study suggests that shortened percep-
tions of time-to-onset may give the target product an added advan-
tage. Participants who held shorter perceptions of time experienced
the gum’s effect earlier on a future consumption occasion, and were
less interested in trying other products. The second study suggests
some possibly negative consequences for the product and for
consumers. Participants who held shorter perceptions of time were
more likely to use the product too late, and more likely to begin an
activity which depends on the effect of the product too early. The
paper concludes with a discussion of the implications of the
findings for consumers and marketers.

“The Effect of Unpacking and Valence on Future Time
Estimates”

Claire Tsai, University of Toronto, Canada
Min Zhao, University of Toronto, Canada
Jing Wan, University of Toronto, Canada

The present research examines how subdividing a multifac-
eted event with different valences will influence time estimates of
those events. Drawing on findings regarding probability judgments
in support theory (Rottenstreich and Tversky 1997; Tversky and
Koehler 1994) and hedonic editing (Thaler 1985), we propose that
unpacking systematically influences time judgments. Specifically,
we propose an interactive effect of unpacking and the valence of the
target event on its time judgment.

Using a series of two field and three lab experiments, we
demonstrated that unpacking a pleasant, multifaceted event into
several pleasant sub-activities increases the time estimated to spend
on the event; whereas unpacking an unpleasant, multifaceted event
into several unpleasant sub-activities decreases the time estimated
to spend on the event. In addition, we found that predicted enjoy-
ment/pain mediates the interaction between the representation and
valence of the target event on the time estimation.

In the first field experiment, we borrowed the research para-
digm from the support theory literature (Tverskey and Koehler
1994). We varied the representation of a museum visit by unpack-
ing it into the experience of several exhibits and asked visitors to
estimate the time they expected to spend (unpacked condition) or
simply asked visitors to predict how long they would stay in the
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museum without mentioning the specific exhibits (packed condi-
tion). As predicted, time estimates were greater in the unpacked
condition than that in the packed condition, replicating the support
theory effect on time judgments.

However, the effects can be attributed to the knowledge that
visitors had about the exhibits at the museum. That is, when making
the time estimate, participants in the packed condition were not
aware of all the exhibits in the museum or not considering as many
exhibits as participants in the unpacked condition did. To control
for the knowledge about the target events in experiments 2-4, we
provided all participants with identical information about the target
activities and only varying the representation of the events. This
method provides direct assessments of the extent to which represen-
tation of a target event influences time estimates.

In experiment 2, participants were asked to estimate the time
they would spend on two social activities: meeting a blind date and
attending a birthday party. In the pleasant conditions, the date was
attractive and the birthday party was something they were looking
forward. In the unpleasant condition, the date was unattractive and
the party was something they wanted to avoid. The results showed
that for pleasant activities, the derived sum of the time estimates in
the unpacked condition was greater than the single time estimate in
the packed condition, whereas the pattern of the results was re-
versed for unpleasant activities.

One possible explanation for experiment 2 is the similarity of
the sub-activities. It is possible that the effect of unpacking only
occurs for activities similar in nature because it is easier to consider
them as one multifaceted activity. Thus, we tested this account in
experiment 3 by replacing the social activities with two dissimilar
leisure activities: reading for leisure in either a quiet or noisy coffee
shop, and chatting with either a good friend or a dislikeable
acquaintance over the phone. The results fully replicated the find-
ings of experiment 2.

Another potential account for the results of experiments 1-3 is
the amount of attention that participants paid to the task. Perhaps the
more finely the event is unpacked, the more attention will be paid
to the prediction task and thus time estimates will increase regard-
less of the valence of the event. We addressed this issue in
experiment 4 by providing participants with three activities (date,
birthday party, and phone conversation). In addition, we asked
participants to predict the pleasantness of each individual activity.
Again, we replicated the pattern of results of experiments 2-3 even
with increased number of sub-activities. Also, as expected, we
found that predicted levels of enjoyment/pain mediated this inter-
active pattern.

How does unpacking affect the accuracy of time judgments?
In another field experiment we asked participants to self-generate
either pleasant or unpleasant activities. We have preliminary evi-
dence to show that unpacking led to more accurate prediction for
pleasant activities but had an opposite effect for unpleasant activi-
ties.

In conclusion, our research showed that unpacking can influ-
ence the time estimates for that event but the direction of that change
depends on the valence of the event. Our research adds to the time
judgment literature by identifying an important mechanism that
influences time perception or estimation, namely, the interaction of
event presentation (packed vs. unpacked) and event valence. At the
same time, we contribute to the support theory literature by extend-
ing its findings to time estimation and attesting to its robustness in
different domains.

“You’re Having Fun When Time Flies: The Hedonic
Consequences of Subjective Time Progression”

Aaron Sackett, University of Chicago, USA
Benjamin Converse, University of Chicago, USA

Tom Meyvis, New York University, USA
Leif Nelson, University of California at Berkeley, USA

Anna L. Sackett, University at Albany, SUNY, USA
People walking out of dark theaters, finishing transactions

after waiting in long lines, or driving home from a day on the town
may catch a glimpse of a clock and find themselves surprised at how
much (or how little) time has passed. Duration estimates are
influenced by many factors, including attentional engagement
(Chaston and Kingstone 2004), arousal (Gruber and Block 2003),
and motivation (Conti 2001). Thus, subjective duration often di-
verges from objective duration. When this occurs, time feels
distorted: When more time passed than one realized, it feels like
time flew by; when less time passed than one thought, it feels like
time dragged on.

  The feeling of time distortion may prompt people to seek an
explanation, and a ready answer may come from overgeneralization
of the common naïve theory that “time flies when you’re having
fun.” Given that attentional demands shorten duration estimates
(Block and Zakay 1997; Chaston and Kingstone 2004) and that
highly enjoyable activities can monopolize attention
(Csikszentmihalyi 1975, 1990), time and enjoyment may come to
share an intuitive link in people’s perceptions of experience. The
current work is concerned with how, in the face of otherwise
inexplicable time distortions, this presumed relationship may be
overgeneralized, leading to causal inferences. We predict that
people’s sense that time “flew” will enhance their evaluations of
experiences, whereas their sense that time “dragged” will worsen
their evaluations.

  In the first experiment, we created the illusion of fast or slow
time progression by misleading participants about how much time
had actually passed. In experiment 1a, students completed a mun-
dane word-underlining task in the absence of external time cues. All
participants learned that the task would last for precisely 10 min-
utes. The task actually lasted for 5 minutes in the time-flies
condition, and 20 minutes in the time-drags condition. As expected,
participants in the time-flies (vs. time-drags) condition rated the
task as more enjoyable. To ensure that the observed effect could not
be explained merely by differences in actual duration (i.e., under-
lining words for only 5 minutes might be better than underlining
words for 20 minutes), we replicated experiment 1a, but held actual
time constant while manipulating perceived duration. In experi-
ment 1b, all participants actually did the task for 10 minutes but they
were either told that it lasted for 20 minutes (time flies) or 5 minutes
(time drags). Again, participants rated the task as more enjoyable in
the time-flies than in the time-drags condition. Experiments 2 and
3 replicated this basic effect for a more positive experience (listen-
ing to popular songs), a more negative experience (listening to
synchronized dot matrix printers), with a different manipulation of
time distortion (accelerated vs. decelerated timers), and compared
to a normal-time control condition.

  In experiments 4a and 4b we tested the proposed role of the
“time flies” naïve theory more directly. In 4a, participants solved
anagram tasks for exactly 7.5 minutes. The task was either de-
scribed as a 10-minute task (time flies) or a 5-minute task (time
drags). Participants rated their enjoyment and, after some filler
items, indicated the extent to which they endorse the saying “time
flies when you’re having fun.” Once again, those in the time-flies
(vs. time-drags) condition reported greater enjoyment of the task.
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More importantly, this effect was significantly more pronounced
among participants who more strongly endorsed the “time flies”
naïve theory.

  In experiment 4b we manipulated endorsement of the naïve
theory. Participants read fabricated news stories, ostensibly as part
of a memory test, that either supported or refuted the “time flies”
belief based on scientific evidence. Then they completed a word-
underlining task with timing procedures identical to experiment 1a.
Among those who read an article supporting the time-flies theory,
the word task was rated more positively in the time-flies (vs. time-
drags) condition. Among those who read the article refuting this
theory, there was no significant difference in enjoyment across the
two time conditions.

  Experiment 5 followed the procedures of 1a, with two
important differences. First, all participants wore foam earplugs
during the task. Second, after completing the task, but prior to
evaluating it, half of the participants read a survey item suggesting
that wearing earplugs may distort their sense of time (in the
direction of the current time condition) because of differences in
sensory input. As predicted, participants reported greater enjoy-
ment of the task in the time-flies (vs. time-drags) condition only
when they did not receive the alternative attribution. Among those
who read the survey item saying that time may have flown (dragged)
because of the earplugs, there was no difference in reported enjoy-
ment across the two time conditions. When time distortion could be
explained by some external cause, there was no need to invoke the
enjoyment explanation, thus eliminating the time-flies effect.

Taken together, these findings have important implications for
understanding and influencing hedonic experience. There can be
value in improving subjective experience without changing core
features of the task at hand, and influencing subjective time percep-
tion may provide such an opportunity. The current research thus
provides insight into new ways to improve people’s subjective
enjoyment of a wide range of consumption experiences.

REFERENCES
Block, Richard A. and Dan Zakay (1997), “Prospective and

Retrospective Duration Judgments: A Meta-Analytic
Review,” Psychonomic Bulletin and Review, 4 (2), 184-97.

Chaston, Anthony and Alan Kingstone (2004), “Time Estima-
tion: The Effect of Cortically Mediated Attention,” Brain and
Cognition, 55 (2), 286-89.

Conti, Regina (2001), “Time Flies: Investigating the Connection
between Intrinsic Motivation and the Experience of Time,”
Journal of Personality, 69 (1), 1-26.

Cronley, Maria L., Steven S. Posavac, Tracy Meyer, Frank R.
Kardes, and James J. Kellaris (2005), “A Selective Hypoth-
esis Testing Perspective on Price-Quality Inference and
Inference-Based Choice,” Journal of Consumer Psychology,
15 (2), 159-169.

Csikszentmihalyi, Mihaly (1975), Beyond Boredom and Anxiety:
The Experience of Flow in Work and Games, San Francisco,
CA: Jossey-Bass.

              (1990), Flow: The Psychology of Optimal Experience,
New York: Harper Collins.

Faro, David, France Leclerc, and Reid Hastie (2005), “Perceived
Causality as a Cue to Temporal Distance,” Psychological
Science, 16 (9), 673-77.

Gruber, Ronal P. and Richard A. Block (2003), “Effect of
Caffeine on Prospective and Retrospective Duration
Judgments,” Human Psychopharmacology, 20 (4), 275-86.

Haggard, Patrick, Sam Clark, and Jeri Kalogeras (2002),
“Voluntary Action and Conscious Awareness,” Nature
Neuroscience, 5 (4), 382-85.

Kahneman, D. and Shane Frederick (2002), “Representativeness
Revisited: Attribute Substitution in Intuitive Judgment,” in
Tom Gilovich, Dale Griffin, and Daniel Kahneman (Eds.),
Heuristics & Biases: The Psychology of Intuitive Judgment,
New York. Cambridge University Press.

Kardes, Frank R., Maria L. Cronley, J. Kellaris James, and
Steven S. Posavac (2004), “The Role of Selective Informa-
tion Processing in Price-Quality Inference,” Journal of
Consumer Research, 31 (2), 368-374.

Monin, Benoît (2003), “The warm glow heuristic: When liking
leads to familiarity,” Journal of Personality and Social
Psychology, 85(6), 1035-1048.

Rao, Akshay R. and Kent B. Monroe (1988). “The Moderating
Effect of Prior Knowledge on Cue Utilization in Product
Evaluations,” Journal of Consumer Research, 15(2), 253-
265.

Rottenstreich, Yuval and Amos Tversky (1997), “Unpacking,
Repacking, and Anchoring: Advances in Support Theory,”
Psychological Review, 104, 406–415.

Thaler, Richard H. (1985), “Mental accounting and consumer
choice,” Marketing Science, 4, 199-214.

Tourangeau, Roger, Lance J. Rips, and Kenneth Rasinski (2000),
The Psychology of Survey Response, New York, NY, US:
Cambridge University Press.

Tversky, Amos and Derek J. Koehler (1994), “Support Theory:
A Nonextensional Representation of Subjective Probability,”
Psychological Review, 101, 547–567.


