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Can brain responses to movie 
trailers predict success?
By Maarten A.S. Boksem

Decades of research have shown that much of our mental processing 
occurs at the subconscious level, including the decisions we make 
as consumers. These subconscious processes explain why we so 
often fail to accurately predict our own future choices. Often 
what we think we want has little or no bearing on the choices we 
actually make. Now a new study provides the first evidence that 
brain measures can provide significant added value to models for 
predicting consumer choice.

Neuroeconomics and its offspring 
neuromarketing are emerging academic 
fields that use brain-imaging techniques 
such as electroencephalography (EEG) 
to bypass the “noise” of self-reporting 
and observe the brain activity that 
underl ies particular consumer 
behaviour. These techniques allow 
scientists to see what happens within 
the brain when people are exposed to 
certain product or advertising stimuli. 

What has remained unknown – 
until now – has been the extent to 
which these techniques can actually 
help marketeers to predict choice 
behaviour. Can neural measures add 
value to conventional methods in 
predicting an advertisement’s or a 
product's commercial success?

Neuromarketing companies have 
long laid claim to the predictive 
powers of neural markers, using EEG 
to help clients decide on products and 
marketing campaigns. Companies 
rely heavily on market research – 
focus groups and large customer 
surveys form the basis of many 
corporate and marketing decisions. 
Often neuromarketing companies 
claim that self-reporting measures 
are inaccurate, while EEG techniques 
provide objective data on, for instance, 
the memorability of a commercial 
message, the respondent’s emotional 
arousal, and the extent to which the 
advert captures attention and focus, 
information which can then be used 
to more effectively predict future 
consumer choice.

Yet while this data is of definite mar-
keting relevance – granular brain re-
sponse is helpful in optimising stimuli, 
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the amplitude of EEG oscillations in the 
beta frequency range (16-18Hz) during 
viewing, the higher participants ranked 
the movie. Previous research has linked 
increased beta power with reward pro-
cessing while lower frequencies have 
been related to losses and other neg-
ative outcomes. The stated preferenc-
es of participants also proved to be a 
strong predictor of the final choice in-
dividual's made in terms of their choice 
of DVD to take home.

Interestingly, when we added the 
EEG data to the stated preferences 
data, the predictive fit of the model in-
creased compared to the model includ-
ing the stated preference only. This im-
plies that there is unique information 
to be found in EEG measures that can-
not be captured by self-reports alone 
– and that perhaps a combination of 
EEG and self-reporting measures might 
produce the best predictive model. 

The results were more profound 
when it came to population prefer-
ence. While the model that included 
only stated preferences was not a sig-
nificant predictor of the movie's box 
office success, the EEG data was a 
good predictor of box office success 
– or population preference. A clear 
correlation could be found between 
the movie's box office success and 
very high frequency oscillations in the 
gamma range (>60Hz) in participants' 
brain activity. Basically, the higher the 
frequency of oscillations during the 
viewing of the trailers, the more money 
the movie generated at the box office. 
Gamma band activity has been associ-
ated with states of enhanced arousal 
and focused attention. 

the core benefit of ad testing by means 
of EEG – its predictive power in relation 
to choice has never been scientifically 
validated. An ad may induce a strong 
and positive emotional response, but 
there is no proof that this will gener-
ate sales. 

We designed a research project  
at the Erasmus Centre of Neuroeco-
nomics that specifically aimed to test 
the claims of neuromarketing com-
panies. Can neural measures provide 
unique information above and beyond 
conventional methods in predicting 
consumer choice?

Predicting box office success
The study we designed aimed to gath-
er both EEG and stated preference 
measures (self-report preferences) – 
and then compare them to the partic-
ipants end preference, their individual 
choice – and the choice behaviour of 
the population at large. 

Using electroencephalography 
(EEG), the brain activity of 32 partici-
pants was recorded during individu-
al viewings of 18 movie trailers. After 
viewing the trailer, participants were 
asked to rate the movie and indicate 
how much they were willing to pay for 

the DVD. They were then asked to sort 
18 DVDs on a table into descending or-
der of preference. 

Movies are advertised pre-domi-
nantly through trailers and are a pri-
mary influence for consumers in de-
termining which movie they will see. 
The study also depended on obtaining 
population end result measures, which 
is more readily available for movies (ie, 
the US box office results), and sales 
data directly related to the ad, which 
is difficult to obtain with other prod-
ucts, where sales can be driven by oth-
er factors such as product placement. 

With movie trailers, the ad itself is also 
a sample of the product. 

High-density, high-sampling-rate 
EEG recordings were taken to enable 
whole-brain, broad-spectrum analyses. 
As for how we analysed it – we didn't 
look for spikes in pleasure or things 
you would think might predict choice. 
Instead, we examined all the data and 
looked for distinct correlations be-
tween patterns in brain activity and 
individual preferences. 

Both the EEG and stated preferences  
proved to be strong predictors of indi-
vidual choice. We found that the higher 

“Can neural measures provide unique 
information above and beyond conventional 
methods in predicting consumer choice?”
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Currently there is a great deal 
of interest in this area of research. 
Neuromarketing companies want 
this evidence and they want new 
measures for predicting success, and 
studies such as this are where they 
may get their ideas from. This is the 
first scientific evidence that shows 
that, yes, neuromarketing companies 
play a meaningful role in the area 
of choice prediction. There is also 
a nice synergy there. Conducting 
comparative research is not their 
core area of interest. We do the 
fundamental academic research, the 
results of which can be used by them 
to help companies strengthen their 
performance. 

While the results of this study 
are significant, it's important that 
we stay realistic and not over-claim. 
The sample size was small. We need 
to replicate this result before we 
can truly be certain that we have a 
valuable new tool on our hands. We 
want to see these results hold across 
many different types of commercials 
and populations. Our team has just 
completed a similar study and is in 
the process of analysing the data – 
the outcomes of which again look 
promising. 

But given that even a small increase 
in accuracy in predicting the success 
of products or marketing stimuli can 
result in substantial increases in reve-
nue, the implications of this research 
for companies are very interesting. 
We hope these techniques and neural 
markers can eventually become an ex-
tremely useful addition to every com-
pany's marketing strategy.  

In other words, the more partici-
pants were engaged in viewing the 
movie trailer, the more popular the 
movie – independent of individual 
preference, which showed no corre-
lation with gamma power. Perhaps 
the trailers' ability to capture atten-
tion increased memorability, which in 
turn increased the probability of the 
individual choosing to see the movie. 
At any rate, gamma activity emerged 
as a significant measure and should, 
in principle, be effective in helping to 
predict a movie's commercial success.

What amazes me is that here is 
a small sample of individuals based 
in the Netherlands who could have 
brain activity that reflects the choices 
of Americans who went to see these 
movies in the US. Our testing was 
stringent, so it is very unlikely that 
this is an artefact of, 'yeah we just 
got lucky'.

Neural markers
This study is the first of its kind to 
provide evidence that EEG measures 
(beta and gamma oscillations) capture 
unique and valuable information for 
predicting individual and population-
wide consumer choices. The neural 
measures we found significantly en-
hanced the accuracy of the prediction 
models, which opens up a whole new 
area for research and replication. The 
results will be published in a paper en-
titled Brain responses to movie-trailers 
predict individual preferences for mov-
ies and their population-wide commer-
cial success, in the Journal of Marketing 
Research, one of the most prestigious 
journals in the field.

Maarten Boksem is Associate Professor, 
Department of Marketing Management 
& Erasmus Centre of Neuroeconomics, 
Rotterdam School of Management, 
Erasmus University. 
 EMAIL  maarten@boksem.nl

Information about the activities of the 
Erasmus Centre of Neuroeconomics can 
be found at: 
 WEB  www.erim.eur.nl/neuroeconomics

The paper Brain responses to movie-trail-
ers predict individual preferences for mov-
ies and their population-wide commercial 
success, written by Maarten A.S. Boksem 
and Ale Smidts, is forthcoming in the 
Journal of Marketing Research.
DOI: http://dx.doi.org/10.1509/jmr.13.0572
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Marketing is an area of business 
with lots of impact in daily life, and 
its dynamic evolution depends 
upon daring new ideas and high 
quality research. 
	 The Department of Marketing 
Management at RSM is renowned 
for its leading marketing research, 
the volume and quality of which 
places its faculty members among 
the most productive scholars  
in Europe. 

  WEB  www.rsm.nl/research/

marketing-management/
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