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Recent studies have demonstrated the effects of appetitive stimuli on temporal orientation and consumption impatience. Arousal has

been shown to matter at the stimulus level but posited to not matter at the individual level. However, it is argued here that initial

arousal may be important. Results replicate prior findings for individuals high in initial arousal, but opposite results are obtained for

those low in initial arousal. This study demonstrates that pre-exposure individual arousal levels interact with stimulus arousal with

effects for delay discounting, trial and price.
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Hot Stimuli and Arousal: Implications for Temporal Orientation, Trial and Price
Brittany Duff, University of Minnesota, USA

Ron Faber, University of Minnesota, USA

Recently studies have empirically demonstrated the effects of ‘hot’ stimuli on temporal orientation and consumption impatience. Hot
stimuli are appetitive, rewarding or hedonic stimuli (Berridge 2004) that activate an affective ‘go’ system, in contrast to the cool, cognitive
system (Metcalfe and Mischel 1999). It has been shown that exposure to hot stimuli results in activation of the relevant neural systems
which focuses the individual on smaller-sooner rewards, increases probability of making unplanned purchases and increases consumption
impatience, even in domains unrelated to the stimuli (Li 2008; Van den Bergh, Dewitte and Warlop 2008).

Hot stimuli can be any sensory input including visual stimuli. Interestingly, visual-based studies select stimuli that vary primarily
on arousal, yet arousal is not viewed as a causal mechanism. For example, the pictures Li (2008) chose from the International Affective
Picture System (IAPS; Lang, Bradley and Cuthbert 2005) to represent hot versus cool stimuli had similar positive affective valence but
differed on arousal (food vs. landscapes).

While, in these studies, appetitive activation has been found to focus attention on immediate rewards (and therefore devalue future
rewards) differences in post-exposure arousal have not been found. This is surprising since the manipulations used, such as exposure to
‘sexy images’ of women, have previously been found to have effects through arousal (LaTour, Pitts and Snook-Luther 1990).
Additionally, IAPS pictures are often used in research on motivated attention where arousal level is seen as representing the intensity of
activation of the appetitive or aversive nature of the image (Lang, Bradley and Cuthbert 1998).

Past work has found that arousal at time of information processing can affect that processing (Sanbonmatsu and Kardes 1988).
However, initial arousal was not assessed in the studies on appetitive stimuli. Initial arousal may impact the effect of the arousal level of
the stimulus such that attentional focus to an immediately available reward is greatest when the stimulus matches the initial arousal level
of the individual. Zajonc (1980) argued that hot system activation occurs at both the level of the stimulus and the individual, and, therefore,
both should be measured. Therefore, examining initial activation or arousal states may be important for research on hot stimuli.

Method
To assess whether initial arousal may be affecting this process, an experiment similar to Li (2008) was conducted. Initially, 2 pictures

with similar valence but differing in arousal were selected based on IAPS normative ratings. These images were of a deer drinking water
(cool) and a team of skydivers jumping (hot). To further ensure the selected images met the desired criteria, a pre-test was conducted with
52 undergraduate students. As expected, the images were perceived as similar in valence [Mdeer=6.37, Mskydive=6.84, t(51)=1.65, p>.1,
n.s], but, were significantly different in arousal [Mdeer=5.73, Mskydive=7.48, t(51)=6.76, p<.001].

These images were placed in constructed advertisements for either a hedonic or utilitarian product to see if product type would have
an effect separate from the arousal level of the picture. A pre-test of products showed that a vacation/travel company and an insurance
company differed significantly on perceptions of being hedonic [Mtravel=8.0, Minsurance=4.5; t(17)=5.72, p<.001] as well as ‘utilitarian’
[Mtravel=3.94, Minsurance=7.78; t(17)=-7.47, p<.001].

The primary study was conducted with 190 undergraduates. Subjects first filled out a questionnaire assessing their initial arousal on
a 4-item scale along with other filler items. After completing the questionnaire, participants were exposed to one of the four ads (arousing
picture/hedonic product; arousing picture/utilitarian product; non-arousing picture/hedonic product; non-arousing picture/utilitarian
product). Participants then answered questions about the ad and then were asked to assess their happiness at winning a $100 prize today,
in one month, six months and one year. This was followed by filler items as well as questions assessing post-exposure arousal level.

Results
A repeated-measures ANOVA for happiness at receiving $100 was run with time (today vs. one month, six months and one year in

the future) as a within-subjects variable and picture arousal, product type and initial arousal as between-subjects variables. A median split
was performed on initial arousal scores. The mean level of arousal for the low group was 2.93, while the high groups mean arousal was
5.45 [t (189)=-19.73, p<.001].

Ad-type (hedonic vs. utilitarian) with happiness at time of receiving $100 (F(1.62, 292=2.26, p>.1, n.s.), was not significant nor was
ad –type and initial arousal, (F(1.62, 292)=.91, p>.3, n.s.). However, as predicted, there was a significant interaction with picture type
(arousing vs. unarousing) and initial individual arousal level (high vs. low) affecting happiness at receiving money over time [F(1.62,
292)=6.91, p<.05]. This indicates that these pictures, similar to those chosen as ‘hot’ stimuli, do interact with initial arousal level in terms
of the steepness of the discounting curve.

The means demonstrate opposite patterns for those with low and high initial arousal. For those low in initial arousal, discounting is
steepest when exposed to the ad with the low arousal picture. For those high in initial arousal, the discounting curve is steepest when
exposed to the ad with the high arousal picture. The results of discounting for the high arousal group (which showed more delay discounting
when exposed to the high arousal picture) mirror those found in other studies (e.g. Li 2008). However, the fact that the low arousal group
exhibited the opposite pattern is striking and points to the importance of assessing initial arousal and the role it may play in consumption
impatience. Work in health communication has similarly pointed to the need to match arousal level of the message with the arousal level
of the viewer for optimal effects (Stephenson and Southwell 2006).

As predicted, picture type (arousing/non-arousing) had a significant effect on arousal difference score: arousal at time 2 (post-
exposure) minus arousal at time 1 (pre-picture exposure) [t(189)=-1.884, p<.05, one-tailed]. This arousal difference score, was higher for
the arousing picture (skydivers) than the unarousing picture (deer) (Mdeerdifference=.42, Mskydivediff=.19). In turn, this arousal difference
score had significant effects on trial of the product [Mlowdifff=4.59 vs. Mhighdiff=5.17; F(1,173)=3.99, p<.05] and price participants were
willing to pay [Mlowdifff=$893.81 vs. Mhighdiff=$1626.03; F(1,173)=3.9, p<.05].


