Hemispherically Lateralized EEG as a
Response to Television Commercials

MICHAEL L. ROTHSCHILD
YONG J. HYUN

BYRON REEVES

ESTHER THORSON
ROBERT GOLDSTEIN*

EEG was recorded from 21 right-handed women as they watched commercial tele-
vision. A significant amount of variance in hemispheric dominance shifts of lateral-
ized EEG was explained as a function of the onset of easily identifiable variables in
the stimulus. There were hemispheric differences in EEG due to the verbal and
nonverbal components of the stimulus. Lags between stimulus onset and change
in EEG aiso were observable. The data were found to be reliable within this study,
between this study and a prior one, and between this study and others in the EEG
literature that uses less compiex stimuii.

heories and models of consumer information
processing of advertising have changed dramati-
cally in the past few years, leading to new insights for
researchers. Although much is known retroactively
about how information in general was processed and
learned when a consumer was exposed to an advertis-
ing message, little is known about how information is
processed at any point during s actual presentation.
One direction for studying on-line processing
comes from psychophysiologic variables such as elec-
trodermal (EDA), heart-rate (EKG), and electro-
myographic (EMG) measures. This study considers
the electroencephalograph (EEG), which aids in the
study of brain waves. Hemispheric lateralization, the
study of the respective roles of the right and left hemi-
spheres of the brain in information processing, is a
useful area of study within the EEG field.
Popularist writers have speculated that the right
hemisphere is specialized to process pictures and mu-
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sic whereas the left is betier suited to process words
and numbers. Unfortunately, much of the basis for
this conjecture comes from research that used sub-
jects damaged in one hemisphere or with surgically
separated hemispheres, or that used extremely simple
stimuli { picture of a cat versus the word CAT). Few
hemispheric data sets are available based on normal
subjects viewing televised advertising or other natu-
rally occurring complex stimuli.

The purpose of this study was to examine hemi-
spheric differences in the EEG of normal subjects
watching television commercials to obtain a physio-
logic parallel to the pracessing of information. Hemi-
spheric differences data relating to rational and emo-
tional commercials, and the verbal, nonverbal, audio,
and visual components of these commercials were ex-
amined.

Within recent vyears, several major studies have
been done to evaluate the potential of EEG as an in-
dex of response to television commercials. Two of
these studies {Olson and Ray 1983; Rust, Price, and
Kumar 1985) did not show a strong relation between
television commercial stimuli and changes in the
EEG. (Alwitt’s 1985 reanalysis of Olson and Ray’s
data is discussed in the Literature Review section un-
der Advertising-Related EEG Issues.) The latest re-
sults of the EEG index and television commercials are
reported here, beginning with a review of prior work
and concluding with a discussion of a relation that is
reliable, replicable, and consistent with EEG findings
reported for less complex stimuli. In addition, we dis-
cussin thisarticle possible reasons why this study suc-
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cessfully uncovered what other studies failed to find.
The discussion also summarizes and integrates other
previously reported findings that have emerged from
this current stream of research.

LITERATURE REVIEW

EEG potentially is useful in television commercial
testing because it can provide a continuous record
that reflects cortical arousal in response to a message
stirnulus ( Walker 1980). Although self-report mea-
sures provide retrospective static information, a self-
report measure is less useful for assessing the impact
on memory of a particular scene, a line of script, cam-
era rmmovement, or a piece of music from a commer-
cial. Nonphysiologic, continuous measures such as
hand-held potentiometers used in theatre tests yield
continuous data, but may disturb the cognitive pro-
cesses of the subject by requiring a thoughtful re-
sponse. Passive physiologic measures in general have
the advantage of not disturbing cognitive processes.

Basic EEG Issues

If EEG is to be used appropriately, it first is neces-
sary to understand EEG and the difficulties in mea-
suring and interpreting it. For an introduction to
EEG, the reader is referred to Greenfield and Stern-
bach (1972) or Stern, Ray, and Davis (1980); for an
introduction to hemispheric laterality, refer to
Springer and Deutsch (1981); a shorter review di-
rected toward marketers and those reviewing the
work related to advertising can be found in Hansen
{1981, Olson and Ray {1983}, Rothschild and Thor-
son (1983), and Rothschild et al. (1986).

A synthesis of these reviews would lead a researcher
who wanted to study television (a medium that ob-
servers feel consists primarily of visual stimuli) to a
range of frequencies (8 Hz to 13 Hz) that are most
prominent in the occipital region of the brain. This
so-called alpha frequency is useful because it covaries
strongly (and inversely) with arousal and cognitive
activity; also, it is more prominent and seems to be
more sensitive to external stimuli than other fre-
quency ranges.

The occipital lobe is appropriate because this area
of the brain shows the clearest reactions to visual
stimuli. Occipital alpha has been the dominant
choice in basic EEG studies as well as in more recent
advertising related EEG studies;' arousal can be ob-
served by a rapid (within 300 milliseconds) reduction

' The occiput is the primary visual receptor of the brain, but the
parietal and temporal cortices also process complex visual stimuli,
Although the occiput shows the clearest respense {o basic visual
stimuli, the parietal cortex may show greater laterality responses to
complex stimuli such as television commercials and may ulti-
mately be the location of choice for studying laterality.
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of electrical activity in the alpha frequency (alpha
blocking).

Alpha blocking occurs when subjects actively re-
spond to a wide variety of stimuli (e.g., Doyle,
Ornstein, and Galin 1974, Spydell and Sheer 1982)
and when they passively receive these stimuli (e.g.,
Morgan, Macdonald, and Hilgard 1974; Mulholland
et al, 1971). For example, alpha blocking occurs
when subjects are exposed to simple stimuli such as
tones and light flashes, moderately complex stimuli
such as verbal analogies and block designs (e.g., Gev-
insetal. 1979; Warren, Peltz, and Hauter 1976), and
extremely complex stimuli such as television scenes
and sophisticated musical rhythms (e.g., McKee,
Humphrey, and McAdam 1973; Schafer 1978).
These observations are encouraging for the study of
television commercial viewing where complex stim-
uli are received passively.

Very few tests have examined EEG and memory in
the psychophysiology literature. Typical of these tests
isthe work of Seamon (1974) and Madden and Nebes
(1980). Both of these studies examined memory for
words or figures that had been presented in the right
or left visual field. Results showed that memory was
stronger and responses were faster when these verbal
and numerical stimuli were presented in the right vi-
sual field and therefore first were received for process-
ing in the left hemisphere. We have found no studies
that deal with stimuli nearly as complex as a televi-
sion commercial.

Advertising-Related EEG Issues

In advertising studies, Rothschild et al. (1986),
Reeves et al. (1985), and Weinstein, Appel, and
Weinstein (Appel, Weinstein, and Weinstein 1979;
Weinstein, Appel, and Weinstein 1980) have shown
that there is an inverse relation between the electric
power of occipital alpha and television commercial
stimuli. The work presented in this article describes
data collected in the second of a series of studies. The
major findings of the first study were reported in
Rothschild et al. {1986) and Reeves et al. (198%),
That study examined the power of occipital alpha col-
lapsed across the hemispheres. The findings included
the following:

s A strong negative correlation was found be-
tween the mean level of alpha across an entire
commercial and recall and recognition tests.
This finding confirms Appel et al. 1979 and is
consistent with the extensive psychophysiol-
ogy literature that shows alpha blocking to re-
late to an increase in arousal.

» Definable patterns of alpha change occurred
across periods (epochs) of three to eight sec-
onds, during which alpha dropped in response
to definable changes in the commercial such as
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edits and movements. These decreases _in alpha
were followed by a period of alpha increase
(attenuation of blocking).

» Regression analyses showed that alpha de-
creased most sharply within one-half second of
an edit or the onset of movement. Thirty-seven
percent of the variance in alpha was accounted
for by changes in these two variables. Another
20 percent of the variance was accounted for
by autocorrelation.

In a reanalysis of Olson and Ray’s (1983) data, Al-
witt (1985 used time-series analysis and found a neg-
ative relation between several elements of the televi-
sion commercial stimulus and alpha in the same pe-
riod (she used two-second periods}, but many
positive relations between the stimulus and alpha in
following periods. This finding is consistent with
Rothschild et al. (1986) where processing epochs
were shown to occur. In these epochs, alpha dropped
at the onset of a stimulus (such as a scene change ) and
then slowly recovered over several seconds until there
was another stimulus change or onset. Alwitt’s find-
ing also is consistent with the time series analysis of
Reeves et al. {1985), but Reeves” data were aggre-
gated in half-second increments and, therefore,
showed more detail about the presence and length of
lagged responses to televised stimuli. A more com-
plete review of advertising-related EEG studies can be
found in Rothschild et al. (1986).

Other studies that have employed EEG to examine
advertising effects on memory show a mixed set of re-
sults. Although Appeletal. (1979)demonstrated a re-
lation between these two variables, Weinstein et al.
(1980) did not replicate this finding and found no re-
lation between EEG and memory. Rust et al. {1985)
also showed no consistent relation between EEG and
recall; Rockey, Greene, and Perold (1980) showed no
difference in EEG patterns between high- and low-re-
call commercials. Although some studies have found
a relation between EEG and memory for commer-
cials, most studies have not shown this relation.,

Hemispheric Laterality Issues

The effect of the reduction of alpha is distinctly
different between the left and right hemispheres of the
brain (e.g., Galin and Ornstein 1972; Osaka 1984;
Walker 1980). This first was observed during World
War If when clinicians found that people damaged in
the left hemisphere of the brain showed abnormalities
in their verbal, audio, and piecemeal-like analytic
skills, whereas those damaged in the right hemisphere
showed abnormalities in their nonverbal, visual, and
holistic (spatial) analytic skills. These results were in-
terpreted to mean that the left hemisphere specializes
in verbal and audio skills, whereas the right hemi-
sphere specializes in nonverbal and visual skills
(Corballis 1980; see Allen 1983 and Sergent 1983 for
reviews).
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More recently, much research on hemispheric lat-
eralization has been conducted with normal subjects.
This research generally revealed significant hemi-
spheric differences, although the effect sizes tended to
be smaller than that in the research using samples of
abnorma! people (e.g., Kinsbourne 1982; Sperry
1968, 1973). Whether a particular hemisphere can or
cannot do a particular task after injury or surgery
does not speak directly to the abilities of the normal
brain; although there is some dominance of skills,
each hemisphere can do the tasks of the opposite
hemisphere well (Kinsbourne 1982), even though
executional strategies may differ. In normal subjects,
the difference in EEG power between hemispheres
tends to be in the 10 to 15 percent range { Andreassi
1980}.

Galin (1979) reached a similar conclusion; there is
more likely 10 be a bihemispheric response than an
asymmetric response to complex stimuli. Both hemi-
spheres are doing their own tasks and both are per-
forming at the same time. Therefore, it is difficuit to
determine if the hemispheres are cooperating, inter-
fering, or operating in an independent manner.

Currently, the most popular theory of laterality is
that both hemispheres of the normal person’s brain
process stimuli in parallel; however, depending on the
nature of the stimulus or task, one hemisphere is
more likely to dominate. Paralle] processing is less
likely to be found in an abnormal person’s brain if
one of the hemispheres is damaged or the hemi-
spheres have been separated. Therefore, the effect size
for hemispheric lateralization must be smaller in nor-
mal subjects simply because paralle] processing is
able to occur.

Other hemispheric findings relevant to this article
include the following:

» Foraudio stimuli, language 1s more likely to be
processed in the left hemisphere; nonverbal
sounds are more likely to be processed in the
right hemisphere (Springer and Deutsch
1981).

* No theory of hemispheric laterality and infor-
mation processing is universally accepted.
There are five major models based on correla-
tional data that are related to types of stimuli,
tasks, and subjects; the models are not all mu-
tually exclusive. These models suggest unilat-
eral specialization (a hemisphere is totally re-
sponsible for processing or completing a task),
bilateralization (both hemispheres can per-
form a task), interaction (the hemispheres per-
form simultaneously or interact to suppress
each other), parallelism (the hemispheres ei-
ther duplicate each other or share functions),
and allocation (tasks are allocated to hemi-
spheres so there is neither interaction nor par-
allelism; Allen 1983: Donchin, Kutas, and Mc-
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Carthy 1977; Janiszewsk: 1987). This lack of
unanimity is quite different from the lay view
of unilateral specialization that currently is
least favored by students of EEG.

Although lateralization has been reported in the
ways previously discussed, lateralization has not been
found using complex television stimuli. Weinstein et
al. (1980) did not find lateralization; Qlson and Ray
(1983) and Alwitt (1985) also were unsuccessful in
their search. Rust et al. (1985) found lateralization
that had a difficult-to-interpret pattern. Hansen
(1981), in a summary review, also was negative in his
prognosis for finding lateralization effects in response
to television commercials.

Other Relevant Issues

Nonhemispheric findings of relevance to this arti-
cle include:

* Eye movement and muscle artifact are weakest
at the occiput ( Galin 1979).

* In the occipital region, audio stimuli produce
less change in alpha than do visual stimuli
(Mulholland 1978) because the occiput spe-
cializes in processing visual stimuli.

* The response latency of the suppression of al-
pha to a simple stimulus such as a tone or a
flash of light is about 300 milliseconds (Stern
et al. 1980); activation in response 1o a longer,
more complex visual stimulus persists for up to
15 or 20 seconds (Bowers and Heilman 1980).

« EEG has high variance across subjects, but
findings are mixed for within-subject designs.
Within subjects, a laterality advantage may
shift over time in response 1o the same stimu-
Ius, although more recent studies show strong
test-retest reliability. Between subjects, EEG
may have high variance because of differences
in age, gender, handedness, an undiagnosed
pathologic condition, eye movement and mus-
cle artifacts, differences in skull thicknesses,
and idiosyncratic differences in processing
speeds (Davidson 1986; Gasser, Bacher, and
Mocks 1982),

These findings provide background for data and
discussion about methodologic issues to be presentad
next.

Method Issues

Two method issues in the extant EEG literature
need to be introduced. First, EEG researchers gener-
ally choose to aggregate rather than use individual
data. The aggregate measure is derived from an aver-
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aging process across individual subjects’ EEGs. An
individual subject’s EEG reflects many idiosyncratic
factors, and thus the individual measure does not cap-
ture sensitively the systematic variance in response to
the impact of a particular stimulus (e.g., Gasser et al.
1981; Hansen 1980). Variances due to such idiosyn-
cratic factors can be reduced significantly by aggregat-
ing EEG across individuals, or by exposing each sub-
ject to the same stimulus many times and then aver-
aging across the exposures. The latter method is
impractical for advertising research where there is of-
ten interest in repetition effects.

Second, a variety of arithmetic manipulations of
hemispheric lateralization can be considered to show
asymmetry or dominance. For example, these mea-
sures include “‘Right — Left” (R — L), “Right/Left”
(R/L)and “Right — Left/Right + Left” (R — L)/(R
+ L) (McKee et al. 1973; Suter 1982). The choice
among these measures does not always affect signifi-
cantly the results of EEG research (Donchin et al,
1977); amount of variance in the data will affect the
choice. Empirical evidence indicates that (R — L)/(R
+ L) tends to capture the change in hemispheric later-
alization more sensitively than does other measures,
and, thus, EEG researchers generally seem 10 prefer
this measure { Ehrlichman and Weiner 1980; Galin et
al. 1982). These dominance measures are used in ad-
dition to measures that examine one hemisphere in-
dependently of the other.

OBJECTIVES AND HYPOTHESES

The following data are from the second EEG study,
which was designed to expand the findings of the first
study (reported in Rothschild et al. 1986 and Reeves
et al. 1985) and to continue the examination of EEG
as a viable technique in the assessment of the process-
ing of television commercials. There were two specific
objectives: (1) hemispheric laterality and lagged
effects and (2) reliability, replicability, and consis-
tency.

A synthesis of the literature review shows that EEG
manifestations of processing differ for the left and
right hemispheres of the brain and show stimulus-re-
sponse lags. Although these are well-documented
findings in the EEG literature, they have not been
shown in advertising-related EEG studies. One objec-
tive of this study was to investigate hemispheric later-
ality and lags as responses to television commercial
stimuli. This extension was necessary because televi-
sion commercials are more complex and are changing
more rapidly than stimuli typically studied using
EEG. The second objective was to seek signs of regu-
larity through reliability within the study, replication
of the results of the first study, and consistency with
the basic literature from which the method was
drawn.
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These objectives led to a number of hypotheses.
The first hypothesis gives an overview of the data and
its viability. Hypothesis 2 through Hypothesis 4 deal
with specific issues of information processing of inter-
est to both theoreticians and practitioners. Hypothe-
sis S summarizes what is learned in the earlier hypoth-
eses, and Hypothesis 6 examines the reliability issues.

H1: A significant amount of variance in the
hemispheric EEG data can be explained as
a function of the changing commercial stim-
uli. Variance can be explained in the abso-
lute lével of EEG in each hemisphere and in
the relative level across the hemispheres.
The study of the explanation of variance is
an extension of a nonhemispheric finding
from Reeves et al, (1985).

H2: Evidence of processing verbal stimuli will be
stronger in the left hemisphere and evidence
of processing nonverbal stimuli will be
stronger in the right hemisphere. A basic EEG
finding concerns the processing differences of
the two hemispheres for verbal and nonverbal
stimuli. This is tempered, though, by findings
that show only slight laterality effects in re-
sponse to complex stimuli.

H3: Evidence of processing emotional commer-
cials will be stronger in the right hemisphere
and evidence of processing rational commer-
cials will be stronger in the left hemisphere.
Although there is no literature directly driv-
ing this hypothesis, it would seem that ra-
tional commercials tend to be more verbal
and emotional commercials tend to be more
nonverbal,

H4: There are observable lags between the onset
of a stimulus variable and a responsive
hemtispheric shift in EEG. Different types of
stimuli will elicit different lags. No EEG Iit-
erature deals with lagged effects. In prior
work using television commercials (Reeves
et al, 1985), the average lag between the on-
set of a simulus variable and a change in
EEG was 1 100 milliseconds.

HS: Television commercial stimuli are pro-
cessed in a bilateral fashion with significant
dominance tendencies exhibited. Although
it has been shown that simple stimuli are
processed primarily in one hemisphere and
that pathologic subjects with hemispheric
damage or surgically severed hemispheres
process in a singie hemisphere, these find-
ings have not been gencralized to normal
subjects receiving complex stimuli. In nor-
mal subjects, it has been shown that both
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hemispheres process together and only
slight dominance patterns are exhibited.

H6: Parterns in EEG are consistent. This will be
examined in a reliability test within this
study, in a replication test across our two
data sets, and in comparison with some of
the basic EEG findings presented earlier in
this article.

METHOD
Procedures

The right- and left-hemisphere occipital alpha
EEGs of 2! right-handed women were recorded indi-
vidually during the viewing of a television videotape.
One at 3 time, subjects sat in a comfortable reclining
chair in a dimly lit sound-attenuating chamber, six
feet from a 19-inch color television. They left the
chamber to complete questionnaires and were al-
lowed to take a short break between an acclimation
videotape and the actual stimulus videotape. Before
viewing, subjects were asked to find a comfortable po-
sition in the chair and then to move as little as possi-
ble. They were monitored for movement through an
observation window behind them.

After having electrodes placed on their scalp, sub-
jects viewed an acclimation/distractor videotape for
about 10 minutes. The purpose of this tape was to al-
low subjects to get used to the attached electrodes and
to become comfortable with their strange surround-
ings. A second purpose of this videotape was to con-
firm our cover story. Subjects had been told that they
would be evaluating program content only; by show-
ing them the first tape and then asking them for pro-
gram evaluations, the cover appeared to be con-
firmed. The acclimation/distractor videotape con-
sisted of two, five-minute segments of feature stories,
sports, and commercials.

Stimulus

The stimulus was a 27.5-minute videotape. The
stirnulus tape consisted of nine commercials (4.5
minutes in total), two minutes of TV black, and 21
minutes of programming. The programming in-
cluded approximately seven minutes each of come-
dic, violent, and sexual scenes from two television
shows and two movies. The stimulus videotape began
and ended with one minute of TV black. The seven-
minute violent segment was an edited version of "*The
A Team,” the comedic portion was from an episode
of “Happy Days,” and the sexual scenes were excerpts
from the movies Peter Proud and Shampoo. The pro-
gram segments were separated by three pods of three
commercials each.

The test commercials were selected from a group
of 200, 30-second color productions. Each advertised
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product was intuitively judged to be low involve-
ment; none of the brands were marketed in the test
area. The commercials were chosen by having student
subjects (not the EEG subjects previously described)
rank subsets of the 200 on a scale ranging from 0
{purely emotional) to 50 (a mixture of emotional and
rational) to 100 (purely rational}; commercials with
means nearest to either 0, 50, or 100, and with the
least variance were chosen as the stimulus set. Nine
commercials were used; three were rationa!l {referred
to as RATI!, RAT2, and RAT3), three emotional
(EMOTI, EMOT2, and EMOT3) and three balanced
(MIX1, MIX?2, and MIX3). One commercial from
cach category had been used in the first study. This
overlap allowed for reliability testing.

Three videotapes were constructed to balance the
order of programming and the order of commercials
within and between the commercial pods. Multiple
tapes permitted further reliability testing. Subjects
were assigned randomiy to one of the three tapes.

Apparatus

EEG data were collected during the viewing of the
stimulus videotape, although electrodes were in place
for the distractor and stimulus tapes. Electronic
pulses placed on an unused audio track triggered the
EEG recording device so that data were collected at
regular intervals and so that reference marks would
appear on the recordings.

The EEG data were recorded from occipital loca-
tions (01, 02, according to the International 10-20
System locations). 01 was referenced to A2 (2 neutral
location on the right earlobe), and 02 was referenced
to Al {a neutral location on the left earlobe).

The EEG was recorded with silver-cup electrodes
{Grass ESSH). Amplifiers { Hewlett-Packard 8811A)
were set at a gain of 20,000, with abandpass of 1.5 Hz-
100 Hz. Filter slopes were 6 dB/octave. The amplified
data were further lowpassed at 50 Hz by flters
(Krohn-Hite 3342R ) with a 48 dB/octave slope. All
amplifiers were calibrated each morning before test-
ing began.

Daia collection 1ook place during a three-week pe-
riod. After the first week, the inputs to the amplifiers
were switched, thereby avoiding amplifier bias.

Amplified and filtered data were led to an analog-
to-digital converter (Nicolet MED-80) where they
were sampled every 7.812 milliseconds. The data
were aggregated every half-second and transformed
by Fourier spectral analysis across the alpha fre-
quency band (8 Hz to 13 Hz) to show power units for
each period.

Memory Response Variables

Although this article deals primarily with the rela-
tion between the stimulus and the EEG, the method
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also included a test designed to replicate the linkage
between EEG and memory found in Rothschild et al.
(1986). In this test, respondents were given recall and
recognition tests after a half-hour delay. The recall
test asked subjects to list the product category, brand
natne, and claims for as many of the nine commer-
cials as possible. After completing the recall question-
naire, subjects received a four-distractor recognition
questionnaire that listed product, brand, and claim
choices on consecutive pages for each of the nine
commercials. Subjects were asked not to return to a
page after completing it and were monitored for com-
pliance. The test order of the commercials in the
questionnaire was randomized across subjects.

Data Transformations

The EEG data were Fourier transformed (Thomp-
son and Patterson 1974) separately for the left and
right occipital locations in the alpha frequency range
for each half-second. These data were then standard-
ized to a mean of zero and variance of one (Z trans-
formation; see Ehrlichman and Wiener 1980) using 2
mean calculated across all program and commercial
data within each individual. The normalization was
necessary because of the variance in EEG that accurs
across individuals, and because the data were
bounded at the lower end by a zero level of EEG. The
raw data, therefore, were unduly influenced by sub-
jects with high variance or high means. Finally, the
median for each half-second of normalized data
across all subjects was calculated. The median was se-
lected as the best measure of aggregation because of
the occasional high EEG values (over ten standard
deviations above the mean) caused by muscle or eye
blink artifact and the skew caused by a lower bound-
ary. The following data, then, consist of medians
compuied across subjects for each half-second after
normalization within each subject.

Construction of the Time Series

Independent and dependent variable series were
constructed for each commercial. Nine different in-
dependent stimulus variables were identified within
the commercials; a time series was created for each
commercial based on the half-second during which
each stimulus first appeared. In these series, dummy
variable values for each variable were placed in the
first half-second of each appearance of each variable.
The Appendix lists the nine variables and their codes.
These variables were selected so that the hypotheses
could be tested and were influenced by earlier data
analysis on the prior data set (Reeves et al. 1985);
in retrospect, the variables also were similar 10 those
selected by Alwitt (1985) and Thorson, Papas Heide,
and Page (1988). Uhimately, the variables used in
this study were selected arbitrarily to represent a
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number of stimulus conditions that could influ-
ence EEG. Clearly, many other such variables
could be constructed, and, indeed, should be con-
structed in future work. The variables in this study
were selected to represent the four tracks of a
television commercial. These were verbal video
(VERBVIS, PKG), verbal audio (VERBAUD), non-
verbal audio (NONVERB), and nonverbal video.
Nonverbal video was represented by person move-
ment {BODY, HEAD, and STARE) and camera
movement/production (EDIT and ZOOMS).

VERBAUD, VERBVIS, and PKG were verbal
stimuli; the other six variables were nonverbal. VER-
BAUD and NONVERB were auditory; the other
seven were visual. Of the visual stimuli, BODY,
HEAD, and STARE dealt with the movement of the
actors, EDIT and ZOOM dealt with camera and tech-
nical changes, and VERBVIS and PKG represented
verbally-oriented visual stimuli, In Reeves et al.
(1985), the independent variables were MOVE-
MENT (a composite of BODY, HEAD, and STARE)
and EDIT (a composite of EDIT and ZOOM); auto-
correlation was also considered.

Dependent variable time series also were con-
structed for each commercial. These consisted of the
values of (R — L)/(R + L) for each half-second,
where R and L were the value of EEG for that haif-
second in the right and left occipital location. This
series was used to examine relative EEG changes
across the hemispheres. Each series consisted of 60
half-second periods for each commercial.

RESULTS

As stated earlier, two specific goals were addressed
in this study: (1) examination of hemispheric differ-
ences and lagged effects in response to television com-
mercial stimuli; and {2) examination of the consis-
tency of the EEG data within this study, across the
two studies, and in relation to the basic EEG litera-
ture. This section considers the data for each of these
goals and then examines the six hypotheses,

Hemispheric Laterality

Each 30-second commercial was analyzed as a time
series of 60 half-second periods where the dependent
variable was (R — L)/(R + L). The data, therefore,
reflected the shift in hemispheric dominance over
time as a function of the nine independent stimulus
variables. As a conservative analysis stance, the re-
gression models were constructed to include all nine
stimulus variables rather than to include only sig-
nificant variables. The effect of this decision was to
lower the adjusted R?, but to present data analysis
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that strictly conformed to the a priori model of com-
mercial impact on EEG. In this way, the nine-variable
model shows the impact of each variable in competi-
tion with each of the other eight variables,

Note also that some cells of Table | show NA
{insufhicient observations). The occurrence of NA in-
dicates either that a particular stimulus variable did
not occurin a particular commercial or that a particu-
lar stimulus variable suffered from an extreme level
of multicollinearity with some other independent
variable. Autocorrelation variables were introduced
when time series residuals were significant in estimat-
ing regression models without them.

Table 1 shows the dominance regression models for
each of the nine commercials. For example, the re-
gression model for hemispheric dominance in com-
mercial RAT1 shows that the mode! explained 36 per-
cent of the variance in EEG (adjusted R* = 0.23).
The model was significant (F = 2.68; p < 0.05). All
stimulus variables were entered into the equation; sig-
nificant contributions came from the verbal audio
track (VERBAUD) with a two half-second lag (8
=0.095; + = 2.01; p < 0.05), zooms and pans
{ZOOM) with a five half-second lag (B = -0.215; ¢
= ~2.36; p < 0.05) and the appearance of the package
{PKG) with no lag (B = 0.152;t = 1.83; p < 0.1).
VERBAUD showed significant positive B, indicating
left hemisphere dominance; ZOOM showed a sig-
nificant negative B, indicating right hemispheric
dominance. Eight of these models explained signifi-
cant amounts of variance in EEG; only one had a
marginally significant {p < 0.1) autocorrelation com-
ponent. The Durbin-Watson statistic generally was in
the acceptable range.

The contribution of the three verbally-oriented
variables (VERBAUD, YVERBVIS, and PKG) was in
the expected direction, showing left-hemisphere
dominancein 23 of 26 cells; in all nine cells where this
contribution was significant, it was to left-hemisphere
dominance. The contribution of the six nonverbal
variables also was in the expected direction, but in
this case was to right-hemisphere dominance i1n 44 of
48 cells; in all 17 cells where this contribution was sig-
nificant, it was to right-hemisphere dominance. The
contribution was in the theoretically expected direc-
tion in 67 of the 74 celis of Table | where a B value
could be calculated. The median ¢ value of the re-
maining seven cells was 0,196,

The regression models of the emotional and ra-
tional commercials did not differ in terms of the mix
of verbal and nonverbal independent variables.

Individual stimulus variables did not make consis-
tent contributions across the commercial regression
models. This was to be expected because each com-
mercial was unique and employed a unique combina-
tion of stimulus variables. ZOOM was the most con-
sistent stimulus variable; it made a significant contri-
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TABLE 1
DOMINANCE REGRESSION MODELS

Rz
Commercial (Adj.
type Verbaud Verbvis Pkg Body Head Stare Nonverb Edit Zoom R% F

RAT1 B 2.095 '.102 ° 152 1001 *-018 °-070 °-111 ‘-Q038 5-215 359 2.681°
t (2019 {1.47) (1.83% (.03) {(—47) (=147  (-1.41) (—.45)  {—2.369) (.23)

RAT2 B *.060 NA 2331 P-176 ‘0%t *-170 °-058  '-120 NA 312 2.985"°
t (1.64%) (2.86°) (~1.53) {(28) (-2.38")  (-.50) {~.75) (21

RAT3 B '.076 .00 '-018 *-123 °-+195 '-009 144 '-D055 NA 314 2.087°
t (1.19) (.02) (—20) (-217°) (-241%) (-0 .84 (— .63 {16}

MIX1 B *.on 3.066 ‘115 '-078  '-042 2-300 °-065 2-085 ‘-158 463 4.216°
t o (1.99%) (1.01 (1.76%) (-197%) {~-.88) (-3.31%) (-1.17) (-1.88") (-1.75%) {.35)

Mix2 B ?.048 3086 2078 °-.048 NA NA 3-.159 ‘003 S-q@72 228 1,943
t {1.05) (1.10) (1.78") (-62) (~1.12} (L07) (—1.10) (1N

MIX3 B *.056 5080 5011 Y-033 '-040 2059 '-.105 NA, °-ps8 107 615
t (94) (.44) .07) {~.60) (—52) {-.37) {~.65) (-.68) (—.07

EMOT1 B *.021 to7s 3069 ?-192  %-290 NA 9-103 '-010 '-237 416 3.825°¢
t (51 {1.66%) (920  (-2.19%) (-3.249 {—.73) (~.14)  {~2.64%) (.31

EMOT?Z B *.138 ?-.058 3322 ?-045 *-089 "-183 *-297 ‘-054 2-557 321 2.310"
t (1.68%  (—.28) (1.16) {- 85} (- .58) {—88) (-2.78%) [-.B5) (~2.54™) (18)

EMOT3 B2 007 1016 2035 *-.191 4. 284 NA -307 *-.1189  Z-150 267 1 956*
t (—.12) {16} (29) (-1.85%) {~1.69%) (-1.83%)  (~1.29) (-1.69% .13)

0 < 0.10.

*p < 0.05.

‘< 0.01.

NOTE: NA = insufficient observations. Lag effects are shown as superscripts to the left of B values. Positive B values indicate left nermisphere

dominance; negative 8 values indicate right hemisphere dominance.

bution to five of the models and three other stimulus
variables contributed 1o four models.

Lagged Effects of the Independent Variables

The data showed lags between the onset of the stim-
ulus variable and the observable hemispheric change
in EEG. Across the dominance models, the average
lag was 2,36 half-second periods (or 1.18 seconds). In
looking at the lags between the significant stimuli and
EEG responses (regardless of model type), EEG
lagged the verbal stimuli by a greater amount than it
lagged nonverbal stimuli (2.99 versus 2.27 periods; ¢
= 3.04; df = 213; p < 0.01), and lagged in the left
hemisphere more than in the right (2.72 versus 2.40
periods; { = 1.34; p < 0.1). Across all significant stim-
ull and all models, the average lag was 2.57 periods
{or 1.28 seconds).

Correlations Across Hemispheres

Although a substantial body of literature shows lat-
eralized specialization of occipital alpha, data also
show that the hemispheres covary, that is, normal
subjects’ hemispheres work together much more than
they compete. Correlation of the time-series data
across hemispheres ranged from 0.48 to 0.79 across

the nine commercials; the average correlation was
0.62. Consistent with the EEG literature, this level of
correlation showed some level of independence be-
tween hemispheres yet also showed a strong level of
covariance.

The cross-hemispheric correlations also showed
differences by commercial type. The raiional com-
mercials implied greatest bilateral processing (r
= 0.70) followed by the mixed commercials {(r
= (.62); the emotional commercials had the lowest
correlation across the hemispheres (r = 0.54), This
difference in level of bilateral processing between the
rational and emotional commercials was significant
(1=25%df=16,p<0.01},

Relating the Data to the First Five
Hypotheses

The data now are reviewed in light of the hypothe-
ses. The first hypothesis dealt with the general intro-
ductory issue, that a significant amount of variance in
the EEG data can be explained as a function of the
changing commercial stimuli. In six of the nine com-
mercial models, the R? was significant at p < 0.05.

Hypothesis 2 through Hypothesis 5 dealt with spe-
cific issues of information processing. All significant
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contributions to dominant processing of verbal stim-
uli in the left hemisphere and nonverbal stimuliin the
right hemisphere were in the hypothesized direction
for Hypothesis 2. The verbal stimuli contributed to
the left dominance in all nine cases where the contri-
bution was significant; the nonverbal variables con-
tributed toright dominance in all 17 cells showing sig-
nificance. The data did not support Hypothesis 3, that
there would be evidence of stronger processing in the
right hemisphere for emotional commercials and in
the left hemisphere for rational commercials. The
data did support Hypothesis 4: the average lag be-
tween the onset of the stimulus and the change in
EEG was 2.57 periods (1.28 seconds); there also was
a greater lag after a verbal than a nonverbal stimulus
(p < 0.01) and a marginally greater lag in the left
hemisphere than in the right {p < 0.01).

The fifth hypothesis ties the earlier findings to-
gether with current hemispheric laterality views that
television commercial stimuli are processed in a bi-
lateral fashion with significant dominance tenden-
cies exhibited. First, the average across-hemisphere
correlation over all nine commercials was 0.62 (p
< 0.001); there was greater correlation between the
hemispheres during rational commercials (0.70) than
emotional commercials (0.54; p < 0.01). Second, as
seen in the test of Hyvpothesis 2 in Table 1, there were
also clear patterns of dominance of one hemisphere
over the other that support one or more of the bilat-
eral models to the exclusion of the unilateral model.

Consistency of the EEG Data

The findings presented in the previous section pro-
vide support for four of the first five hypotheses, but
are they reliable? Consistency can be shown between
subsets of this data set (reliability), in comparison
with prior data collected using the same method
{replicability), and in comparison with earlier EEG
literature (face validity ). The first two of these issues
are dealt with here; the third is considered in the dis-
cussion, In addition, reliability tests could be consid-
ered for the relation between the stimulus and EEG,
and between EEG and memory. Each of these will be
considered.

Reliability of Correlations Across Subsam-
ples. Consistent with the EEG literature, there were
no significant between-subject correlations. How-
ever, because there were three videotapes, a conve-
nient reliability test could assess the correlation of the
aggregate time series across the three tapes. Given the
instability of EEG, a low-level of reliability would be
expected; in addition, because the commercial con-
text also differed for the viewers of each of the three
videotapes, one would expect even lower corre-
lations. Murry (1987 ) has shown contextual effects on
memory and persuasion, and Thorson and Reeves
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(1986) have shown that program context influences
later recall. Given these and other recent findings that
show a strong context effect, one would expect the re-
liability test to vield quite low correlations between
the split third samples.

In considering all pairs of comparisons across the
three tapes {A-B; A-C; B-C), the two hemispheres,
and the nine commercials, there were 54 correlations.
More than 75 percent of these pairs had a significant
relation(p < 0.05). This showed that EEG did vary
reliably across subjects in response to television com-
mercial stimuli. Because of the potential for signifi-
cant context effects on EEG patterns, the actual sig-
nificant correlations are even more meaningful.

Replications of Earlier Findings. A second
form of reliability can be found in the replications be-
tween this study and the first study, which used a sim-
ilar method. For example, this study showed corre-
lations across hemispheres of 0.62; the first study
yielded a correlation of 0.68 for the same examina-
tion.

The regression models also were similar between
the first and second studies. Although there were
more complexities in the models in this study (nine
independent variables versus two; hemispheric domi-
nance versus aggregated power across hemispheres),
there were similarities. The overall R’s were higher in
the first study (Reeves et al. 1985) probably because
of greater autocorrelation in the aggregated power
data; the increment in R? due to the stimulus vari-
ables was greater in this study. These changes may be
due, at least in part, to the input of more stimulus
variables in the second study and to the lateralization,
rather than power, analysis. The variables of the first
study were included here as BODY and HEAD and
as EDIT and ZOOM; these variables were similar in
impact in both studies.

The average lag across all variables was 2.57 half-
seconds in this study versus 2.20 in the first study.
This difference of 185 milliseconds was too large to
imply consistent findings across studies (p < 0.1).
Comparing similar variables across the studies
showed lags of 2.35 and 2.20 half-seconds in the two
sets of regression models. When comparing only sim-
ilar variables, the lags were consistent (#ns}. The
amount of lag also was similar to that found by Alwitt
{1985)in her apgregate power data. Her data were col-
lected in two-second increments and she found that
for 14 of 17 variables, the best relations were either in
the current or first lagged periods.

In another replication, the time series of three com-
mercials that appeared 1n both studies were exam-
ined. The correlations of the two 60-point time series
plots for each of the three commercials were 0.33 (p
<0.01),0.48(p<0.001)and 0.29(p < 0.02), respec-
tively. Again, this provides strong evidence for reli-
ability because it occurred despite the inherent unre-
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liability of EEG and the fact that the program and
other commercial contexts were different in the two
studies.

The final replication considered the relation be-
tween aggregate mean EEG and aggregate memory.
In Rothschild et al. (1986), there were significant re-
lations between EEG and both recall and recognition
across the nine commercials. Neither of these re-
lations was found 1o be significant in the replication
although both showed consistent directional tenden-
cies. The tests of memory in the two studies were
identical.

Relating the Reliability Data to
Hypothesis 6

We hypothesized that patterns in EEG are consis-
tent. Results show that significant similarity existed
among the variables that contribute to the dominance
models (p < 0.05). They also show that significant
correlations of time series data were found across
three subsamples of subjects {78 percent of 54 pairs
of correlations are significant; p < 0.05). Across stud-
ies, the across-hemisphere correlations were stable
(0.68 versus 0.62), and the average lag of similar vari-
ables was consistent (2.35 periods versus 2.20
periods). The correlations of the time series plots of
the three commercials that appeared in both studies
were significant (p < 0.01; p < 0.001; p < 0.02). Al-
though the stimulus-EEG relation showed many con-
sistent patterns, the EEG-memory relation was not
replicated.

DISCUSSION

There are few EEG studies that have considered
stimuli such as television commercials; those that
have generally have aggregated data over long periods
of time (from 30 seconds up to several minutes). We
know of no EEG studies that have taken as detailed a
view of such a complex stimulus; the closest has been
AlwitU's analysis (1985), which used a two-second
unit of time. Given the complexity of television as a
stimulus, this study is more than a mere transference
of method or technology from another field to con-
sumer behavior.

A Summary of Findings Across the Two
Studies

Table 2 summarizes the issues studied, the relevant
findings in the EEG literature, and the findings in the
two reported studies. Despite the stimulus complex-
ity, the data were quite consistent with prior EEG
work, showed internal reliability, and were replicable,
This stability occurred for overall occipital alpha
power as well as for the right versus left hemispheres
within the occipital region.

The two studies thus far have been concerned with
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examining EEG that occurs during the viewing of
television commercials, that is, during the following
stimulus-response relation: S(ADVERTISING) —+ R
(MEMORY). Tothat end, the studies have examined
the intermediate linkages of: S (ADVERTISING ) ~»
R (AROUSAL MEASURED VIA EEG) and R
(AROUSAL) - R{(MEMORY).

STIMULUS — EEG. Both studies have shown
a clear relation between television stimuli and
changes in occipital alpha. EEG responded rapidly
{during a period of 2 half-second), within 1.5 seconds
from the onset of an easily identifiable change in the
television commercial. After EEG dropped, it slowly
recovered for a period of up 10 15 seconds, although
the time between sharp drops seemed to average
about five to six seconds, and was a function of the
individual commercial structure {Rothschild et al.
1986). In addition, each commercial influenced EEG
in a unique manner, again based on its own produc-
tion style. This can be seen in aggregate electrical
power across hemispheres (Reeves etal. 1985)andin
hemisphere dominance (this study). Processing also
was influenced by the commercial: verbal compo-
nents were more likely to be processed in the left
hemisphere; nonverbal components were more likely
to be processed in the right hemisphere.

Although there has been speculation about the
different processing characteristics of the two hemi-
spheres, the data were most consistent with basic EEG
findings that have shown weak but predictable hemi-
spheric differences. The present study showed that the
Ieft hemisphere was more responsive to verbal vari-
ables and the right was more responsive to nonverbal
variables. These tendencies were quite subtle and
have not been reported previously in response to tele-
vision stimuli. The data are consistent with bilateral
models, such as that proposed by Janiszewski (1987),
where both hemispheres work together but show
some specialization. The pop psychology view of uni-
lateral processes has not been supported by the work
presented in this article.

EEG — MEMORY. The replications of the
STIMULUS — EEG linkage generally were success-
ful, and the comparisons of the aggregate power anal-
ysis and the hemispheric lateralization analysis
showed similar results. The replication of the EEG —»
MEMORY linkage was not successful. However, the
failure to replicate the EEG - MEMORY linkage
found in Rothschild et al. (1986) is a replication of a
wider set of studies dealing with EEG as a mechanism
for assessing memory response to advertising.

This linkage has been notoriously unreliable as dis-
cussed in the literature review earlier in this article.
Just as we were not able to replicate this linkage,
Weinstein, Appel, and Weinstein (Appel et al. 1979;
Weinstein et al. 1980) also found a linkage in one
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TABLE 2
SUMMARY OF KEY FINDINGS IN CURRENT STREAM OF RESEARCH
Study 1
{reported in
Rothschiid et al. Study 2
1986 and Reeves (study reported in
ssue Basic EEG literature et al. 1985) this article)
Relation of alpha powaer to Alpha drop indicates Same finding Not tested
arousal arousal
Relation of alpha to Negative correlation Same finding Not replicated at
cognitive tests between alpha and p<01
recafifrecognition for
brief stimuli
Relation of alpha to stimulus Changes in alpha can be Same finding (power as Same finding
changes expiained due to dependent variabla) (derminance as
changes in stimulus dependent
variable)
Hemispheri¢ lateralization Right hemisphere more No data Same finding as
responsive to visualf basic {iterature
music/abstract cues
Left hemisphere more No data Same finding as
responsiva to verbal/ basic literature
concrete cues
Bilateral processing across No data Same finding as
hemispheres basit literature
Changes in alpha due to No data No data No significant
rational/emotionat findings
messages
Autocorrelation in EEG No data After responding to a No significant
stimuius, thereis a findings
period during which {dominance as
attentuation occurs dependent
(power as dependent variable)
variable)
Lags between stimulus No data 1100 millisecond delay 1280 millisecond
onset and drop in alpha {power as dependent delay
vanable) (dominance as
dependent
vanable)
Reliability Retiability of EEG is robust No data Reliability ot EEG
in response to simple is robustin
stirnuli response to

complex stimuli

study but not in the other. Other researchers have
found weak or no relations between these variables
{Rust et al. 1985; Rockey et al. 1980).

Perhaps the difference in the success rate of replica-
bility between the two linkages is a function of
whether the linkage considers what precedes or fol-
lows the observation of EEG. We feel that there is a
better explanation. The data reported in this study
that examined STIMULUS — EEG used half-second
increments of time as the unit of measurement, and
captured the importance of EEG in describing micro
information processing. However, the EEG - MEM-
ORY linkage was examined across an aggregation of
thirty seconds of EEG and across memory responses
to the entire commercial.

To clearly observe the relation between EEG and
memory, it may be necessary to consider short time

periods of EEG and memory tests for component
parts of the overall commercial stimulus. There is a
less theoretical reason to believe the aggregate EEG
should correlate with aggregate memory than that
short periods of EEG should correlate with memory
tests of appropriate message components. Because
each component generates its own variance, it is natu-
ral that pooling these variances would lead to less
clear results. It is this issue that we feel is most likely
1o have led to a lack of replicability in the FEG ~»
MEMORY linkage.

Method Differences Between This Study
and Other Research Concerning EEG and
Advertising

Advertisers have become interested in considering
EEG measures as a set of responses to commercial
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stimuli, This interest has been piqued by a psycho-
physiology literature that indicates a strong relation
between certain types of stimuli and certain types of
EEG responses.

However, these EEG findings will only transfer
with difficulty to the relation between commercial ad-
vertising stimuli and learning response measures. As
noted in the psychophysiology literature, effects be-
come more difficult to observe as stimui become more
complex. This complexity has been overlooked in
many of the earlier advertising-related studies and
may have been a major contributor to a tack of post-
tive findings. In the current work, the clearest findings
have emerged when the complex stimulus was broken
down into simpler parts; using the complex stimulus
in its entirety has been more likely to result in insig-
nificant findings.

Another advantage of the half-second time incre-
ment appears in studying lag effects. As noted, longer
time periods smooth over patterns in the data; the Al-
witt (1985) data discussed previously show that
longer periods also miss lagged effects. Alwitt, using
a similar method to ours, aggregated all data to the
nearest two seconds and was unable to observe as
many differences in lags; in her analysis, nine of 17
cases were lagged zero periods and another five were
lagged one period (two seconds).

In addition 1o the problems of analyzing complex
stimuli, there are other complexities that need to be
avoided. These include concern for a homogenous
sample of respondents that controls for gender, hand-
edness and age, and concern for homogeneity in the
stimuli that controls for involvedness of the products
and prior exposure 10 the messages. In Rothschild et
al. (1986), we discussed these issues in more depth
and recommended showing previously unseen com-
mercials for low involvement producis to right-
handed women between the ages of 20 and 50. Al-
though these constraints are desirable for reducing
variance, they limit the generalizability of results and
external validity.

By being concerned with homogeneity of subjects
and stimuli, by creating an experimental situation
that minimizes unnecessary variance, by considering
lag effects, and by transforming data to control for in-
dividual variance, analysis of the two data sets col-
lected to date have been able to show that relations
exist between advertising stimuli and EEG responses.
Furthermore, the studies have shown that these re-
lations, which previously had been shown to exist for
simpler stimuli, also exist for complex stimuli.

Implications for Information Processing
Theory and Research

The word ““processing” implies something that is
dynamic, proceeding, marked by change. Although
the field of information processing examines changes
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that occur over long periods of time or over the repeti-
tion of messages, there is very little work that consid-
ers this process within the scope of a 30-second com-
mercial. People continually process, but researchers
evaluate in terms of large discrete time perjods. Eval-
uating in the same continuous manner in which peo-
ple process may provide more information.

Indeed, the data reported in this study indicate that
there 1s a dynamic process occurring over short peri-
ods of time, which can be seen in the lagged effects
and autocorrelations that differ across stimuli and
across hemispheres. Perhaps messages need tobe con-
structed with an eye to what precedes and follows
each stimulus component. Will information be pro-
cessed more effectively if key ideas follow compo-
nents, such as edits, by a certain period of time?
Should a verbal idea follow a verbal or nonverbal
component? These questions need 1o be pursued.

A trend exists among advertisers toward more vi-
sual and emotional messages, yet much of the infor-
mation processing literature is based on verbal and
rational messages. This study has shown differences
in processing for different message components,

At least three types of variance can be considered
in assessing message impact; these tvpes of variance
are due to the medium, the overall message, and the
message components. Past information processing
work has considered primarily the first two; this
stream of research has examined the last two.

Future Research

In studies to date, the examination of EEG was an
end unto itself; 1t was necessary to learn how EEG
would respond to complex stimuli before researchers
could use it as a reliable tool. This task has progressed
greatly, and EEG now becomes a means to pursue a
different end. Future work needs to study micro levels
of information processing.

For example, EEG can be used to examine order
effects on information processing. Will memory or
persuasion be enhanced if key message points are pre-
ceded by elements that enhance learning? Can an ex-
perimental design paradigm be used to observe a
commercial constructed with several different order-
ings? In a more macro environment, the issue of con-
text effects has become important in information pro-
cessing research; similarly, scene by scene context
effects may prove to be equally important.

Another important area of information processing
is that of cognitive versus affective processing, EEG
can contribute in this area as well. By examining al-
pha at the frontal and parietal lobes, one may be able
to learn what type of processing is occurring at any
instant during the message. (It is felt that fronial al-
pha shows affect [ Davidson 1984 ], and parietal activ-
ity best indicates higher level cognitive processing
[Moscovitch 1879].)



EEG AS A RESPONSE TO TV COMMERCIALS

A third issue to be studied might consider the ques-
tion of central versus peripheral processing (Petty
and Cacioppo 1986). If central processing is higher
order and peripheral is a response to basic changes
in stimuli, then parietal versus occipital differences
might be insightful as EEG measures of these respec-
tive levels of processing.

Finally, a weak link in the STIMULUS -
AROUSAL - MEMORY /PERSUASION relationis
the one that ties EEG to self-reported measures of
learning and affect. To improve this work, the self-
report measures will need to test what has happened
at the scene or epoch level of the message, Little re-
search has been done in this area, although Young
and Robinson (1987) and Thorson et al. (1988) have
made interesting moves in this direction.

Whether EEG is a viable research tool for consumer
researchers is no longer a legitimate debate. The next
step is to set a research agenda to use this tool in the
study of information processing at a micro level. In
this way, we will give a richer meaning to the word
process.

APPENDIX

List of Independent Stimulus Variables

VERBAUD: verbal audio—any words on the audio
track
VERBYVIS: verbal visual—any superimposed words
on the visual track
PKG: appearance of the words on the product
or package
BODY: any below-the-neck movement of a
person
HEAD: any above-the-neck movement of a
person
STARE: staring at the camera by the spokesper-
50N
NONVERB: nonverbal audio—any other sound on
the audio track
EDIT: edits, scene changes, dissolves
ZOOMS: zooms, pans

[Received July 1987. Revised April 1988.]
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