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Consumers’ lives are pervaded with quantitative information. Increasingly, this information is dynamic and updates recurrently. We

demonstrate that people perceive an identical numerical value as larger when it stems from a more frequently updated source than

from a less frequently updated source, although update frequency is irrelevant for magnitude judgments.

 
 
[to cite]:

Manissa Gunadi and Christophe Lembregts (2017) ,"Processing Moving Numbers: How Update Frequency Influences Magnitude

Judgments", in NA - Advances in Consumer Research Volume 45, eds. Ayelet Gneezy, Vladas Griskevicius, and Patti Williams,

Duluth, MN : Association for Consumer Research, Pages: 644-644.

 
[url]:

http://www.acrwebsite.org/volumes/1024561/volumes/v45/NA-45

 
[copyright notice]:

This work is copyrighted by The Association for Consumer Research. For permission to copy or use this work in whole or in

part, please contact the Copyright Clearance Center at http://www.copyright.com/.

http://www.acrwebsite.org/volumes/1024561/volumes/v45/NA-45
http://www.copyright.com/


644 
Advances in Consumer Research

Volume 45, ©2017

Processing Moving Numbers: How Update Frequency  
Influences Magnitude Judgments

Manissa P. Gunadi, Erasmus University Rotterdam, The Netherlands
Christophe Lembregts, Erasmus University Rotterdam, The Netherlands

EXTENDED ABSTRACT
Consumers’ lives are pervaded with quantitative information. 

While individuals used to only evaluate static quantitative informa-
tion, recent developments allow for dynamic representations in which 
numbers are regularly updated. For example, the health tracker Fitbit 
displays the number of steps that updates in accordance to one’s move-
ment. On their website, Kickstarter, the global crowdfunding platform, 
displays up-to-date funding metrics for each project. In this paper, we 
examine how the frequency of updates of such dynamic figures influ-
ences how people form judgments about the figure’s magnitude. 

Consider two versions of an indicator. The first version displays 
updates at a lower frequency, and in larger step-sizes between each 
change (e.g. going from 0, 25, 50, and finally 100). The second updates 
at a higher frequency, and in smaller step-sizes (e.g. 0, 1, 2, 3…, 100). 
The focal question of this research is whether individuals’ magnitude 
judgment of the end-point (e.g., 100) is affected by the frequency of 
which information was updated (low vs. high). 

One could predict that if the indicators all have identical starting 
points, end points, and total change, change should be noticed equally 
(Weber 1834). This implies that magnitude judgments should not dif-
fer. However, we could also predict that more frequent updates may 
lead to increased magnitude judgments. That is, an identical numerical 
value would be judged as larger when it is the result of high-frequency 
updates rather than low-frequency updates. We propose that this effect 
emerges because, when evaluating number magnitude, people rely on 
frequency information (i.e. frequency of updates) even when this infor-
mation is irrelevant. Prior work has shown that people are particularly 
equipped to evaluate frequency information (Butterworth 2000, 2001, 
2007). Consequently, when judging perceptual presentations of quan-
tity, consumers rely on the number of elements, such that an identi-
cal quantity is judged larger when it consists of more elements (Alba 
et al. 1994, 1999). Analogously, we predict that consumers will judge 
an identical magnitude to be larger when the indicators displaying the 
magnitude updates more frequently. 

In a series of studies, we show that, when asked, people express 
a preference for indicators with a higher update frequency—but in-
creasing frequency of updates leads to increased magnitude judgments, 
which in turn results in an over-prediction of future data-points. We 
then moderate this effect by shifting people’s attention to the size of 
increase or step-size (Bagchi and Li 2011).

We employed the following general procedure in our studies, 
though context may vary per study (e.g. Kickstarter campaigns, game 
scoreboard). Participants were first given some information about the 
context. We then created two versions of an indicator, which differed in 
frequency of updates that they display. In the low-frequency indicator 
there were 4 updates occurring every 15 seconds; in the high-frequency 
indicator, there were 120 updates, every 0.5 seconds. The starting point, 
end point, and total change are always held constant across both ver-
sions. The indicators were animated GIF images that could be loaded 
to the online platform of our studies. Participants then viewed the re-
spective indicator for one minute and continued with answering a set 
of measures. 

In our pilot study, upon viewing both versions of the indicator in 
random order, participants exhibited overwhelming preference for the 
high-frequency version, and seemed to believe that this version is more 
informative and can help them keep better track of incoming informa-
tion. 

Results from Study 1 confirmed our prediction that, compared to 
low-frequency or no-frequency, increasing frequency of updates leads 
to increased magnitude judgments. Even though as observed in the Pi-
lot study people’s lay belief favors higher frequency, in reality, increas-
ing frequencies could sway people’s judgments.

In Study 2, we tested the prediction that increasing speed of up-
dates would lead to increased magnitude judgments, and this in turn re-
sulted in an inflated prediction regarding points in a future point in time. 
Additionally, contrary to previous studies, in this study we used indica-
tors displaying a decreasing figure. We found corroborating evidence, 
showing that magnitude judgments mediate the relationship between 
frequency of updates and extrapolation of future data-points.

In Study 3, we document that this effect we observe is due to over-
reliance on information regarding frequency. If one’s attention was 
more directed to the size of every increase (i.e. step-size), the difference 
in magnitude judgments diminishes.

Our work contributes to existing research on numerosity, as we 
extend prior work by examining how individuals draw inferences from 
dynamic quantitative information, as opposed to static forms (cf. Ada-
val 2013). In times when self-quantification is ever-present, researchers 
have started to investigate the influence of measurement on consumer 
behavior (e.g. Etkin 2016). Measurement is strongly tied with provision 
of (possibly constant) information, and collectively our findings shed 
light on how dynamic presentations of information can influence con-
sumer judgments and the possible unintended consequences thereof, 
which we believe is of crucial importance. 
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