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Abstract 

Misestimating time, whether prospectively (“how long have I been doing this activity?”) or 

retrospectively (“how long did that take?”) has profound ramifications on consumer 

behaviour. Past research in time perceptions consistently offers a “discrete explanation” for 

misestimating time: longer duration judgements are associated with more interval-filling 

information being recalled from memory and vice versa. Using an experimental design, this 

study finds evidence to advance a novel “event-partonomy explanation”. Compared to a 

partonomic reconstruction, individuals who were cued to perform a top-down reconstruction 

produced shorter duration estimates. This effect was enhanced by memory decay. Moreover, 

given a series of segments which collectively make up a whole event “the sum of the parts is 

greater than the whole”. 
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Introduction 

The relevance of time perceptions to consumer behaviour theory is widely 

acknowledged and considered to be a major variable to consumers’ decision-making 

processes. For instance, consumers engage in consumption of time-saving products or in 

different time-consuming activities in order to take more control of their work, leisure and 

family times (Bates et al., 2006; Bettany and Gatrell, 2009). Thus, marketers may wish to 

reduce consumers’ perceptions of elapsed times (i.e., watching TV while waiting in line), or 

to increase elapsed time perceptions (watching TV as part of time spent with the family or 



leisure time). Although the importance of time perceptions in consumer behaviour, extant 

research has largely centred on the consequences of misestimating time; and what precisely 

causes subjective time to deviate from clock time is still subject to debate. For example, 

evidence shows that filling-in time for someone standing in a queue (i.e., using atmospheric 

music) can reduce the overestimation of waiting time, which directly affects satisfaction 

judgments (Antonides et al., 2002; Billington and Skinner, 2006; Gorn et al., 2004; Gueguen 

and Jacob, 2002; Hui and Tse, 1996; Jones and Peppiat, 1996; Roper and Manela, 2000), but 

perceptions of time spent waiting may increase if customers consider how many songs they 

listened to (Bailey and Areni, 2006). 

Extant research in time perceptions advance that individuals store and retrieve interval-

filling information as a proxy to real time when making duration judgements (Areni and 

Grantham 2009; Bailey and Areni, 2006; Hee-Kyung et al., 2009; Kundera, 1999; Mattel and 

Meck, 2000; Staddon and Higa, 2006). As a sweeping generality, evidence consistently offers 

a “discrete explanation” for estimating time: longer duration judgements are associated with 

more interval-filling information being recalled from memory and vice versa. However, it is 

unlikely that only the quantity of discrete time-filling information can account for all the 

biases underlying the subjective experience of the passage of time. Applying research in 

reconstruction of events and objects (Abbot et al. 1985; Hubbard, 1994; Zacks and Tversky, 

2001) to reconstructing time, the event-partonomy explanation advances that time perceptions 

are affected by the strategies that individuals use to reconstruct past events.  

Conceptual Framework and Hypotheses 

As outlined in the previous section, I attempt to find grounds for a more explanatory 

and comprehensive theoretical approach to study time perceptions in consumer research. In 

contrast to, but not necessarily to the exclusion of the discrete explanation, I propose that 

misestimating time may also be affected by how individuals reconstruct and interpret a past 



experience. According to Zacks and Tversky (2001), events can be viewed as being organized 

in parts and sub-parts (partonomic relationships). Thus, event partonomies look at how people 

segment activity as it happens. The scheme provided by Barker and Wright (1954) can be 

used for tracing events in a temporal continuum. For example, the event “taking family to the 

theme park” consists of sub-parts that build-up to a whole: “buying tickets online”, “getting in 

the car”, “driving to destination”, “parking” and “walking to the entrance”.  

Drawing on work in event’s structure (Zacks and Tverski, 2001) and in memory 

psychophysics (Hubbard, 1994; Newtson et al. 1977; Petrusic and Baranski, 1998), my 

starting hypothesis is that when individuals reconstruct times past, estimates of the times 

comprising the whole will not add-up to estimates for the entire time interval. Thinking of an 

event’s sub-parts (bottom-up processing) induces more vivid, concrete thinking, thus leading 

to more recall of time filling information. When these parts are summed they will exceed 

point estimates for the entire interval (top-down processing). Further, it is hypothesized that 

estimates for an event’s sub-parts should be more stable over time than would be the case for 

estimates for the entire time interval.   

 

Methodology  

To test this alternative perspective, a 2x3 between subjects design was conducted. 

Stimuli consisted of fragments of TV commercials, which lasted 383 seconds in total. 

Subjects in the top-down treatment condition were asked to retrieve and estimate the duration 

of the entire stimuli series first (“Taken together, how long do you think watching the four 

videos took?”: __ minutes and __ seconds) and then to provide duration estimates for each 

video (“Please estimate the duration of each video in minutes and seconds”). Participants in 

the bottom-up condition were cued to estimate the duration of each video first, and then to 

estimate the duration of the entire experience. For the manipulation of time delay, subjects 



differed in when they were asked to provide time estimates. Immediate duration-estimates 

were asked for right after subjects were exposed to all four enjoyable videos. Short delayed 

estimates were provided after subjects completed non-related filler tasks lasting 

approximately five minutes. Long delay estimates were provided an hour and a half after 

stimulus exposure. For this last treatment condition, subjects were presented with the videos 

at the beginning of a marketing lecture/tutorial, and asked to complete the questionnaire at the 

end of the class. 

During the recruitment stage, subjects were randomly assigned to one of the six 

experimental conditions. Upon arrival to a lecture auditorium equipped with chairs, computer, 

projector and speakers, participants were given a questionnaire and told to seat and wait for 

instructions. A projector and a pc were used to play the four videos consecutively on a screen. 

Participants were told that after watching the videos they would be asked questions about the 

content of the videos, but they were not aware of the timing task. 

Findings and Discussion 

First, individuals perceive events as organized in parts and sub-parts or partonomic 

relationships (Barker and Wright, 1954; Zacks and Tversky, 2001). Individuals tend to easily 

conduct bottom-up inferences when cued with subordinate-level actions, but show great 

trouble at making downward inferences to the subordinate level when cued with superordinate 

information (Abbot et al. 1985). In this study, an event-partonomy explanation was expected 

to introduce biases into time perceptions. Individuals were expected to produce fewer but 

more abstract subparts when induced to perform top-down processing and consequently to 

produce shorter duration estimates for the entire event. On the other hand, individuals who 

produced more concrete subparts when using the bottom-up technique were expected to 



produce longer duration estimates. Evidence supported this expectation (             

                                 (     )                ). 

Second, research in memory psychophysics regarding reconstruction of physical objects 

(Hubbard, 1994; Newtson et al. 1977; Petrusic and Baranski, 1998) would suggest non-

Euclidean reconstruction: the sum of the parts is greater than the whole. Thus, given a series 

of segments that collectively make up a whole event, it was advanced that the sum of 

segments’ estimates would be greater than the single estimate for the entire sequence of 

stimuli. The study showed that the duration estimate of the entire series (DES) was 

significantly shorter than the sum of the segments’ estimates (SSE), (         

                                                  (      );       )   Thus, 

when reconstructing time “the sum of the parts is greater than the whole”. Further t-tests 

showed that memory decay increased the gap between the duration estimate for the whole 

versus the parts. The sum of the parts was greater than the whole in the short delay condition 

 (               
                                       

                  

          (      );       ) and this gap was enhanced in the long delay condition 

 (              
                                      

              

          (      );       )  However, the whole did not differ from the sum of the parts 

in the no delay condition (             
                                   

    

                    (    );       ), which may be explained because of a similar 

amount of information being recalled when individuals produced their estimates immediately 

after stimuli exposure. 

Third, past-interval estimations rely mainly on an individual’s memory of what filled 

that time (Block, 1990; Poynter, 1983; Zakay and Block, 2004). In this study, it was expected 

that the effect of time delays on the duration estimate of the entire stimuli series will be 



stronger when performing top-down relative to bottom up event-reconstructions. Subjects 

who performed top-down processing produced significantly lower estimates in the short delay 

(                                                                          

              ) and in the long delay conditions(                           

                                                         ) compared to those 

who performed bottom-up processing. In other words, time perception is more sensitive to the 

effects of memory decay when subjects are cued to recall and estimate the duration of the 

entire series of stimuli (top-down processing). Interestingly, in the no delay condition 

subjects’ estimate for the entire experience did not differ (                         

                                                      ). It seems plausible to 

say that because subjects produced their duration estimates immediately after stimulus 

exposure, the experience seems more filled-in with information, and cueing subjects to look at 

time as an entire experience or as a series of events first does not alter their time estimates. 

In summary, evidence shows that individuals who are cued to perform a top-down 

reconstruction technique tend to recall fewer and more abstract information and consequently 

to underestimate time. This effect is enhanced by memory decay, when duration estimates are 

produced after a short and long time delay. In contrast, individuals who are cued to perform a 

bottom-up reconstruction technique tend to recall more concrete information and 

consequently tend to overestimate time. This effect is moderated by memory decay only when 

duration estimates are produced after a long delay. Moreover, given a series of segments 

which collectively make up a whole event “the sum of the parts is greater than the whole”, 

which is also enhanced by memory decay. Thus, this study finds evidence to advance a novel 

event-partonomy explanation for misestimating time. 
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