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Abstract-Because of the critical role of emotional and 
unconscious processes in consumers’ decision making, 
understanding the human brain and neural performance scope 
varied to better understanding the behavior and predict the 
consumers’ decisions. In this regard, the combination of 
interdisciplinary studies in the fields of cognitive science has 
led to the creation of neuromarketing. Neuromarketing is a 
field of marketing research that studies consumers' 
sensorimotor, cognitive, and affective response to marketing 
stimuli. 
Objective: The aim of this study was to investigate the role of 
N1 component of Event-Related Potential (ERP) in measuring 
consumers’ preferences in the face of the brand beverages.  
Methods: 26 subjects in the age range of 18 to 26 years old (13 
males, mean age = 24.40, SD = 1.34 and 13 females, mean age = 
22.60, SD = 2.87) were examined, for equalizing of subjects’ 
context and increasing their attention, a short story was told to 
choose a drink. The designed task was displayed and 
simultaneously the event-related potentials (ERPs) were 
recorded. The results of the ERP data were evaluated by 
statistical analysis of repeated measurement ANOVA to check 
individual brand preferences to the products, in 2 categories 
(familiar – unfamiliar). 
Results: A large significant difference has been seen in N1 
component amplitude in occipital lobe for familiar logos than 
unfamiliar ones which refers to a pre-comprehension brain 
activity. 

Conclusion: changes for N1 in occipital lobes showed 
significant larger amplitude especially in right site of brain that 
it can be considered as an effective factor in predicting the 
preference of consumers. 

Keywords- neuromarketing; event related potentials (ERP); 
preference; prediction; n1 component; pre-comprehension brain 
activity 

I. INTRODUCTION 

In recent years an eruption in the innovation of 
neuroscientists has been occurred to directly study cortical 
activities of brain in different fields. The psychological and 
physiological sciences have been quick to imply such 
techniques to make huge progress in our understanding of the 
cognition and emotion in decision making process. Most 
social sciences have yet to apply neuroimaging as a standard 
tool or procedure for research [14]. Also, traditional 
marketing has concentrated on the value and competitive 
advantages of a product or service, contemporary marketing 
takes a comprehension approach by also considering the 
purchasing process and the retail store atmosphere to evoke a 
positive shopping experience [7]. Neuromarketing is a new 
application of the neuros-scientific approach to human 
behavior in the market context. Rather than simply trying to 
use science to better understand the decision-making 
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processes of individuals, neuromarketing studies test 
subjects’ reactions to certain stimuli, which are then recorded 
with the aim of revealing consumer preferences. The results 
of these trials can potentially predict differences in thought 
processes being deployed by consumers that might not 
necessarily be observable with behavior. 

Neuromarketing has revealed significant new information 
about human preferences and emotional responses by 
measuring the brain activation when customers view and 
evaluate different products or logos [14]. Different 
techniques are used in neuromarketing; Such as the positron 
emission tomography (PET), the functional magnetic 
resonance imaging (fMRI), the electroencephalography 
(EEG), the magnetoencephalography (MEG) and the 
galvanic skin response (GSR). Even if most of these 
techniques remain expensive and unavailable, the use of the 
EEG and the event related potentials (ERPs) is more 
convenient and inexpensive. 

Although P300 component of ERPs in several recent 
researches on neuromarketing field has been excessively 
inquired, early components which happen before 
comprehension process have not assessed sufficiently.  

Also many previous studies have demonstrated that the 
visual N1 component is larger for attended-location stimuli 
than for unattended-location stimuli. This difference is 
observed typically only for tasks involving a discrimination 
of the attended-location stimuli, suggesting that the N1 wave 
reflects a discrimination process that is applied to the 
attended location [9]. Due to inquire consumer preferences, 
in this research we have assessed occipital region to 
investigate the amplitude of N1 component as a pre-
comprehension stimulation. 

In this article we suggest studying neuromarketing 
through event related potential (ERPs); we tried to 
investigate the role of N1 component of ERP on consumers’ 
preferences in the face of the brand beverages.  

The exploration of neural circuits aimed at identifying a 
preference towards a brand has been the center of research 
that made neuromarketing better known. 

McClure et al. (2004) have published the results of a 
study of two sodas of different brands (Coke and Pepsi). The 
results of the study have surprised researchers and a large 
public and have created a big sensation.  

The "branding" plays a key role in the mechanism of 
preference. This directly influences the buying behavior and 
loyalty [15]. One of the methods which is typically employed 
as means of evaluating an individual preference between 
products is brand familiarity. 

In neuromarketing studies, brand familiarity and product 
preference have been correlated with neural activity [11]. 
Evidence has been found linking the medial prefrontal cortex 
with both brand familiarity and product preference [3]. 
Although, comprehension involvement of brain regions have 
been researched excessively, influential features which 
appear before cognition and preference to the brands is not 
sufficiently present. 

II. METHOD(PARTICIPANTS) 

Twenty-six right-handed volunteers (13 men, 13 women) 
participated in the current research. All had normal or 
corrected-to-normal vision, and reported no neurological 
abnormalities. All testing procedures were performed in 
“Hamrah Neuropsychiatric Center” of Tabriz, Iran. 

A. Stimuli 
A total of 8 logos of brands were used as the stimulus set. 

Although the logos contained verbal/lexical information, we 
did not consider this information and just concluded 
according to familiar and unfamiliar categories of logos. 

The images were a widely known or familiar brand (e.g., 
such as the coca cola) and unknown or unfamiliar brand (e.g., 
such as the Ayda cola) in two different categories: Four 
beverages’ brand and four beer’s brand.  

B. Procedures 
This task which was designed according to the oddball 

paradigm was divided into three blocks. Each trial block 
began with the presentation of the target logo for 200 
milliseconds to remind that which logo required a manual 
response (which was the neutral stimulus). The duration of 
each stimulus was 200 msec, and the interval between the 
stimuli was randomly varied between 1300 and 1500 msec. 
The target logo was appeared 28 times in each block and 
each of the 8 none-target logos were presented 14 times, with 
the different order of presentation in random way between 
the three blocks and the total number of presenting  

 
FIGURE I.  THE PRESENTING LOGOS AND DURATION OF 

STIMULI AND TIME INTERVALS 

Stimuli were presented on a monitor controlled by a PC 
using the Mitsar stimulus presentation system (psytask), also 
manual responses to the target were made by pressing a 
mouse button which was varied randomly for participants as 
to press the left or right key to decrease the effect of 
hemisphere dominance, (counterbalanced). As an initial 
instruction, participants had been asked to observe the logos 
on the screen and make a manual response to the target as 
soon as possible. For equalizing the subjects’ context and 
increasing their attention, before starting the task a short 
story was told to choose a drink from the 8 none-target logos. 
It is illustrated in fig1. 
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III.  ELECTROPHYSIOLOGICAL RECORDING 

Scalp potentials were recorded from 19 electrodes 
mounted in a custom elastic cap in configuration with the 
standard ‘‘10–20’’ location system. All EEG activity was 
recorded by an amplifier (Mitsar Instruments) with a band 
pass of 0.1–30 Hz, and digitized on-line at a sampling rate of 
250 per second. All electrode impedances were kept below 5 
kΩ. Off-line ICA method was used to correct artifacts. The 
resulting single-subject ERPs were then used to derive the 
group averaged waveforms for display and analyses. 

IV. RESULTS 

Grand-averaged ERP waveforms for familiar logos, 
unfamiliar logos and all logos are shown in Fig 2, and mean 
amplitudes across occipital location and conditions are 
reported in Table 1. N1 component was calculated on pre-
attended time window in 100–250 milliseconds after 
stimulus for the mentioned two conditions; 
familiar/unfamiliar. Statistical analyses of ERP data were 
analyzed by repeated measures ANOVA (RANOVA); 
familiar logos versus unfamiliar logos (fam/unfam), and left 
versus right electrode positions (L/R) as within subject 
factors. 

TableⅠMEAN AMPLITUDE (µV) OF GROUP-AVERAGED ERPS FOR 
FAMILIAR, UNFAMILIAR AND ALL LOGOS 

Scalp location: occipital Time window: 100-250 
msec 

OL OR 
Familiar logos -3.42 -4.37 

Unfamiliar logos -3.03 -3.68 
All logos -2.91 -3.49 

RANOVA revealed a significant main effects of 
electrode position (F = 11.45, p=0.01); the amplitude of right 
occipital is larger than left site.  

Main effect of familiarity/unfamiliarity (F =3.51, p =0.01) 
and the interaction effect of electrode position and 
familiarity/unfamiliarity were significant (F = 4.66, p=0.04).  

V. DISCUSSION 

According to studies that have been performed on 
neuromarketing field, most of the researches had widely 
considered to the P3 component of ERP. In the present study, 
we intended to investigate whether the pre-comprehension 
component (such as N1 in occipital lobe) might be related to 
preference to logos. 

In most of the times the visual N1 component is largest 
over the occipital region [4] or the inferior temporal regions 
[1]. Larger amplitude of N1 is typically obvious in stimulus 
discrimination tasks [12, 13], but the shorter amplitude refers 
to stimuli which are presented at short intervals. The higher 
amplitude of this component is related to enhance processing 
of the attended region of brain [8]. 

Contrary to the unfamiliar brand names and logos, the 
processing duration for familiar logos is performed faster in 
the brain by causing less brain activity in working memory 
region and more involvement in emotional areas.  

Changes in N1 amplitude of occipital lobe can affect 
anterior areas widely. As a result, the amplitude of P3 and 
other late components in central and frontal lobes would 
definitely be affected by early components and it proves the 
significant role of pre-comprehension attended regions in 
prediction of preference.  

VI. CONCLUSION 

As this study reveals, N1 can be evoked by visual 
external stimuli which is possible by presenting different 
logos’ characters. The more superficial the information of 
logos be, seem more familiar to the customers and attract 
their attention. Companies would be able to utilize N1 
component to verify preference of customers. 
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FIGURE II.    GROUND AVERAGE WAVEFORMS FOR FAMILIAR, UNFAMILIAR AND ALL LOGOS. 
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