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Extended Abstract

Background and Purpose

The number of brands promoted through commercials and media is significantly increasing, with
each striving to capture customers' attention and maintain their interest (Aminiroshan et al., 2021;
Shakibaei Fard et al., 2020). In the marketing industry, unconscious and emotional processes play a
crucial role in influencing advertisements' effectiveness and consumers' shopping behaviors. The
patterns of customers' brain activity are intricately linked to their behaviors, prompting a growing
interest in utilizing brain-related techniques to analyze responses to advertisements and even to
influence customer tendencies. Frontal brain asymmetry is recognized as a valuable tool for
understanding cognitive and emotional brain interactions. This study aims to investigate changes in
the frontal and prefrontal brain regions in response to sports and non-sports advertisements from
Coca-Cola and Apple. The research explores whether advertisements presented in these two distinct
contexts—sports and non-sports—differentially affect brain activity. To address this question, the
study objectively compares two distinct samples of commercials from Coca-Cola and Apple, one set
focused on sports and the other on non-sports themes.

Materials and Methods

Thirty students from Ferdowsi University of Mashhad (FUM), comprising 15 males and 15 females,
provided written consent to participate in the study. Their ages ranged from 20 to 35 years (x = 24.81,
SD = 3.77). All participants were right-handed and reported being in good health, with no history of
alcohol or drug dependency. However, six participants were excluded due to noisy recorded signals,
reducing the final sample size to 24 participants (10 men and 14 women). To obtain baseline brain
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signals, participants were seated comfortably on a chair while wearing an EEG cap. To establish the
baseline, participants were instructed to look straight at a 20-inch black monitor for one minute.
Following this, they viewed four one-minute videos of brand advertisements: two sports-associated
advertisements and two non-sports advertisements. Brain signals were recorded using a 21-channel
Electroencephalography (EEG) instrument, Model 202 (Mitsar Company). The channels utilized
included the paired electrodes Fpl, Fp2, F3, F4, F7, and F8, which correspond to the frontal and
prefrontal regions. The electrodes were silver chloride and positioned within the cap according to the
International 10-20 system, a standardized method for EEG electrode placement. . Reference
electrodes were placed on the participants' ears. The EEG signals were sampled at a rate of 250 Hz.
Data analysis was conducted using MATLAB. Initially, each channel's signal was referenced to both
ears. The signals then underwent high-pass filtering with a cutoff frequency of 0.5 Hz and low-pass
filtering with a cutoff frequency of 45 Hz. Subsequently, artifacts related to movement or eye blinks
were removed using Independent Component Analysis (ICA). Afterward, the absolute power
spectrum of brain signals for each channel was calculated using the Welch method with Hanning
windowing. This calculation was performed with a segment length of 1 second and a 50% overlap.
Finally, the Individual Alpha Peak (IAP) was measured. The individual frequency band for the IAP
parameter was defined to encompass the typical alpha band range (IAP - 2 Hz to IAP + 2 Hz). To
compare the Z-scores among individuals, we calculated their relative power spectrum while watching
the advertisements. The Z-score for viewing non-sport advertisements was subtracted from that for
sport advertisements for each participant. A paired t-test was conducted with a significance level of
0.05 to determine whether this difference was statistically significant.

GFP z (t)=( GFP spot (t)- mean( GFP rest (t)))/(std( GFP rest (t))  (Vecchiato et al., 2014)

Z= Z non-sport - Z sport

First, to evaluate the pleasure index of advertisements with sports and non-sports content, the Z-score
was used. Research indicates that more negative frontal alpha asymmetry values correspond to greater
pleasure. Based on this, it can be concluded that all four advertisements were generally perceived as
pleasant by participants. To compare the pleasure index of advertisements with sports versus non-
sports content, we utilized the Z-score and conducted a one-sample t-test at a significance level of
0.05.

Orr fiddisss inii ctte a ttttitticll ly sinnifiaatt ii ffereeee (p < ..))) eetween ooorts ddd nnn-sports
advertisements in the pleasure index. Sports advertisements were shown to evoke a more positive
emotional response and greater asymmetry in the left hemisphere's alpha band. The negative
difference in the mean scores of sports and non-sports ads, based on standardized scores, suggests
that sports advertisements have a stronger impact on the pleasure index. To explore the effect of
interest in sports on the pleasure index, an independent t-test was conducted. The results revealed a
iinnifiaant diffrrccce (p < ))))) in tee plessure eeriddd frmmeeeertieemnnts arrsss ttt h rron...
People who were interested in sports reported significantly higher pleasure compared to those who
were not interested.

Results and Findings

Based on the findings of the present study, it can be concluded that sports provide a suitable platform
for advertising products, as sports advertisements have a positive effect on customer pleasure.
Therefore, incorporating sports elements and factors into advertisements can generate desirable and
pleasant feelings towards the advertised product. Overall, the results of this study can serve as a
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catalyst for increased use of sports and related elements in product marketing and advertising,
potentially leading to higher investment and revenue in the sports industry.
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Table 1- Arrange the display of clips

1 3 2 4 T iges 103 4 2 " g o gy Ve
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1 3 4 2 e 2 1 3 et . T
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2 1 3 4 e 2 1 4 3 "4 4 g 3
Sample 23 Sample 13 Sample 3
1. Win EEG
2.R
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Sample 21 Sample 11 Sample 1
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Sample 25 Sample 1 Sample 5
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4 3 1 2 YA sl 4 1 3 2 MwmS 4 g g A
Sample 28 Sample 18 Sample 8
1 3 4 2 o 4 03 1 2 U5 g4 0q g
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4 2 3 1 e 3 2 1 4 %3 g4 g e
Sample 30 Sample 20 Sample 10
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PI=5GFPright- GFPiett

1. Independent Component Analysis
2. Welch

3. Hanning

4. Pleasure Index

5. Global Field Power
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Z = 5

GFPz (t) = GFP spot (t)— mean( GFP rest (1)) ( S Sskob g 5 ey oleaSo)
z N std( GFP rest (1))

5l odeliawsds Z o y05 5l 0,8 1o ijy95m8 dls sdalice 5l odelcuwsds Z o ped o 5ubios dnd 8 horiw jglateds «Zoles 4o
pae il aie goae Z IS suae Slcdl ol o (YW Ve Ve (])an g 93liisSTg) ol oS (20559 gl ounlice
O pas il Sote g30e Z (IS sae ST g 0g (2255008 S ) 5698 (o)) el Lawgs ool )8
ool 38l 5l bl (s sl ezald 53 el 0352 (23559 elS 3l o8 (85598 elS Lawg onol
Al oolaiwl /00 (s lolos maw o

Z=Z non-sport - Z sport
P ™)
Wil oo yolo anlllas (o HBauSES L0 beosi sla S oaimo ) Lis ¥ oojleds Joux

FELD Coroxr b pie s g B RBIEWL (Slgld &g Y Jgua
Table 2- Frequency distribution of respondents according to demographic variables

Slshyh ays oFaCs s pi slaw Joes
Frequency percentage Number of
quency’p J participants Variable
58.33 14 o
Woman R
41.66 10 3y Gender
' Man
Lod
54.16 13 o
BS
33.33 8 il 8 e
' Masters Education
‘ -
125 3 A5
Doctorate
66.66 16 e ;
Single Job consy
33.33 8 Jole Marital status
' Married
50 12 Sadle , ,,
Interest G939 A GXeadde
50 19 SeBdle e Interest in sports
Non-Interest
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Table 3-The mean and standard deviation of each brand is a pleasant indicator
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319 9y 359 9 e
Sport Non sport Sport Non sport
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Figure 2_ Z scores Apple Brand Pleasure Index Figure 1_ Z scores Coca Cola Brand Pleasure Index
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Table 4- Single sample t-test of pleasure index
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the Difference) Sig (1-tailed) M
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Uppen) (Lower) (Difference
0.02 _0.40 0.19 %0.03 23 185 &/
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0.15 0.77 -0.46 %0.00 23 313 et d
Coca Cola
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Table 5 Independent t-test results based on sports interest
Levene’ s test

_ for Equality
t-test’for Equality of Mearls of Means
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(95% Confidence 8, ladlsd oeSilee @htas 27 old - ghe Fold
Interval of the Std. Error M'éar; ) Sig(2- Lt g B
Difference) Difference . tailed) Ofy O  (Sig)
PO P . (Difference
(Lower)y (Lower)
oAb
Sl
. |
088 011 0.18 0.50 2001 22 271 084 3270 okl &
(Equal ~ Apple
variances
assumed)
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Table 5_ Independent t-test results based on sports interest

Levene’ s test
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