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EXTENDED ABSTRACT
No study to date has directly compared the discrete and di-

mensional approaches of emotional responses to advertising from 
a neurobiological perspective. We took the initiative to address this 
issue, and discovered a prefrontal-temporal cortical circuitry that 
corresponded to a pleasure-arousal response system in modeling 
emotions in television commercials.    

INTRODUCTION
A rich consumer behavior literature indicates that emotion in 

advertising can be classified into a spectrum of discrete categories 
or identified in a multidimensional space, and preference is given to 
the dimensional approach, more specifically the pleasure-arousal-
dominance (PAD) model (Mehrabian and Russell 1974). The most 
important support for the dimensional approach comes from Havlena 
and Holbrook’s (1986) consumption experience study. Havlena and 
Holbrook (1986) found that the PAD dimensions exhibited higher 
reliability and validity in explaining consumption-related emotions 
than did the emotion categories from Plutchik’s (1980) Emotion 
Profile Index. Nevertheless, this evidence turned out to be quite 
tenuous when Richins (1997) noted that emotional experiences 
with consumption were significantly different from emotional 
responses to advertising.

The advent of cognitive neuroscience brings consumer behav-
ior researchers an unprecedented opportunity to reassess many of 
the important topics in marketing (Yoon, Gonzalez, and Bettman 
2009). This article is the beginning of a process to reinvestigate the 
relative advantages between the discrete and dimensional emotion 
models in advertising with neuroimaging technology, particularly 
functional magnetic resonance imaging (fMRI).

lITERATURE REVIEW AND HYPOTHESES
In essence, the concept of discrete emotions reflects a Darwin-

ian approach to emotions, which seeks evolutionarily fundamental 
emotions to define all emotional experiences (Darwin 1872/1965). 
According to this approach, there is a finite set of basic emotions 
that are innate to all human beings across various cultures and 
development stages, and certain pattern or combination of these 
basic emotions results in the experience of emotion (Plutchik 1980). 
Nevertheless, the status of an emotion as basic is often proposed 
on grounds, such as frequency-related salience in Western culture 
and levels in an emotional hierarchy, that are irrelevant to whether 
the emotion is biologically or psychologically primitive (Ortony 
and Turner 1990).

Despite all these concerns over the validity of this approach, 
a majority of the current neuroimaging studies still focuses on 
identifying distinctive brain activations for each basic emotion 
(Posner, Russell, and Peterson 2005). It turned out that one basic 
emotion can activate multiple brain regions and one brain region 
can be activated by multiple basic emotions, so it could be largely 
futile to seek an exact link between one brain region and one basic 
emotion (Barrett and Wager 2006). Furthermore, studies of the 
discrete approach essentially require respondents to recognize 
stimuli as belonging to certain emotion categories (Mackay 1980). 
This requirement itself produces neural activities that contaminate 
natural brain responses to emotions.

A better framework of emotional response in the brain should 
be a system perspective that endeavors to identify hardwired neural 

circuitry for emotional response systems rather than individual 
emotions (Ortony and Turner 1990). This neural circuitry should 
be composed of a set of brain regions activated by both sensory 
experience and information processing of emotional stimuli, and 
the exact structure of the circuitry varies by the characteristics of 
a stimulus (Barrett and Wager 2006). 

The dimensional approach to emotions or the PAD model 
conceptually fits this alternative system perspective. Compared 
to the discrete approach, the PAD model essentially posits an 
emotional response system composed of three dimensions, and 
all individual emotions can be quantitatively identified with their 
positions along the three dimensions (Mehrabian and Russell 1974). 
Previous research suggests that three brain regions, the amygdala, 
prefrontal cortex and temporal cortex, are likely to be associated 
with emotional responses to television commercials. Together with 
findings at the gyrus level of these regions (Decety and Chaminade 
2003; Morris et al. 1998; Morris et al. 1996; Morris, Scott, and 
Dolan 1999), it was hypothesized: 

H1: Emotional responses to television commercials activate 
the amygdala, prefrontal cortex, and temporal cortex.

H2: The inferior frontal gyrus and middle temporal gyrus 
are activated by the pleasure dimension of the emotional 
responses.

H3: The superior frontal gyrus and superior temporal gyrus 
are activated by the arousal dimension of the emotional 
responses.

EMPIRICAl EVIDENCE
Our arguments above led to a recent neuroimaging study 

with our colleagues in neuroscience (Morris et al. 2009). Respon-
dents watched television commercials inside of a scanner, and 
their emotional responses included both BOLD signals recorded 
through fMRI and self-reported feelings on the pleasure, arousal 
and dominance dimensions.

Our analysis indicated activation of the prefrontal and temporal 
cortices by both pleasure and arousal. But we were unable to find 
activation in the amgydala. Hypothesis 1 was partially supported. 
Further investigation of the activations in the prefrontal and tem-
poral cortices led to the selection of the bilateral inferior frontal 
gyri and bilateral middle temporal gyri for the pleasure dimension. 
Hypothesis 2 was supported. We were also able to identify the bilat-
eral middle frontal gyrus and right superior temporal gyrus for the 
arousal dimension, but the activation of the superior frontal gyrus 
was insignificant. Hypothesis 3 was partially supported.

DISCUSSION AND CONClUSION
No study to date has directly compared the discrete and dimen-

sion approaches to emotions in advertising from a neurobiological 
perspective. We took the initiative to address this issue, and dis-
covered a prefrontal-temporal cortical circuitry that corresponded 
to a pleasure-arousal response system in modeling emotions in 
television commercials.    

Neuroscientists traditionally use sensory stimuli without or with 
limited social cues in imaging studies on emotion. Our selection of 
television commercials substantially enriches this line of research. 
Brain systems are known to function differently depending on the 
characteristics of social stimuli (Hietanen et al. 2006), and these 
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differences can be further explained at the behavioral level by social 
contextual research from advertising scholars (Forehand, Deshpandé, 
and Reed 2002). Our research can also lead to a paradigm shift in 
neuroscience. Although an increasing number of researchers are 
questioning the concept of basic emotions and the existence of 
distinct brain regions of these emotions, these researchers did not 
provide enough empirical evidence to support an alternative model 
and the discrete approach still dominates the neuroimaging research 
of emotion. We advocate the use of the dimensional PAD model, 
and our preference is supported by the successful identification of 
the prefrontal-temporal cortical circuitry of the pleasure-arousal 
response system. 


