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ABSTRACT

Now that prices for eye-tracking machines have femp to the point that many marketing
researchers may afford them, there are many oppdi#s to conduct this type of Human-Computer
Interaction (HCI) study with direct applicationsrfmarketing. This study briefly summarizes thetéch
literature on eye-tracking research as it applies marketing and discusses marketing research
opportunities using eye-tracking machines.
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INTRODUCTION

Eye-tracking research is based upon the assumthainif one may observe where a respondent
places his visual attention, one may better undedstvhere the respondent places his mental attentio
This is not a new assumption; we know that reseasclhave been tracking eye movements and
publicizing their theories on the subject for alinthsee centuries (e.g. Porterfield, 1737; DeladatB98;
Dodge, 1900 and 1907; Nixon, 1924; Yarbus, 196&tdPs & Wedel, 2004).

What is relatively new is the use of video-basedhimges to track eye movements for researchers.
These machines were very expensive when first dpeel as they required extensive computing power to
calculate the point of regard (visual attentionyeal-time from viewing respondent eye featurehag
corneal reflections and the pupil center. HowewsrMoore’s Law progressed, the cost of these dsvic
has now reached the point that it is very feaditmlenarketers and market researchers to utilizmthe

Eye-Tracking Assumptions and Terminology

In Duchowiski’'s words (2003, p. 14An eye tracker can only track the overt movememthekyes,
however, it cannot track the covert movement afatiattention. Thus, in all eye tracking work,aeit
but very important assumption is usually acceptede assume that attention is limited to foveal gaze
direction, but we acknowledge that this may notagtsvbe so In theory, a respondent’s mental attention
may be elsewhere instead of where his visual fexusle may be lost in thought and not paying ditben
to his vision. Or he may be deliberately using fesipheral vision. However, neither of these ban
currently measured, so researchers have to assuwamevisual attention is a good proxy for mental
attention. In practice, this has worked well.

Researchers who wish to use eye-trackers as adadwlp learn more about their own specialities
should not be daunted by the equipment. Just ad pepple may competently operate a car without
needing the skills to build one, researchers cailyekearn to operate an eye-tracker without hawing
invest an inordinate amount of time to become expeulographers. However, a basic understanding of
the terminology is necessary so a few commonly teseds are defined in this briefing.

60 Journal of International Management Studies * Aud7



Fixations  Minor eye movements around a point ofrieét. These minor eye movements are needed
to keep points of interest in focus.

Duration The amount of time that a viewer spentvirg an objecper fixation.

Exposure  The cumulative time that a viewer spesvirnig an object. In two cases this number will be
identical to the duration (when the number of fisas on the object is 0 or 1). For all other
cases, the exposure is the sum of all durationth@®object.

Hotspot A visual indicator of the area(s) that reeé the most fixations, either by quantity or by
time (see example in Figure 1).

Point of Regard (POR)  The object of visual atteaméimd presumed object of mental attention.

Saccades Rapid eye movements changing the foxeeadw location of interest.

Scanpath  The observed pattern of eye movementsaovienage.

Figure 1: Hotspot Examplé

! The counterintuitive fact regarding fixations isathif an image is artificially stabilized on thetirea,
vision fades away within about a second and thaestecomes blankDuchowski, 2003, p. 48).

2 Picture from Tobii Technology. While printing igrayscale loses much of the visual impact of a
hotspot image, one can still observe that the rigjof attention falls upon just a few areas of timage.

In order of duration, viewers observed the watdfogm by red, yellow, and green coloring in original
image), the models’ faces (shown in yellow and greeloring), the Hilfiger logo and the word
“watches” (yellow and green) and the male modedis(green only).
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Review of Eye-Tracking and Marketing Research

It has long been obvious that if researchers ctralck what consumers were actually viewing with
their eyes, they would be able to better model aores behaviour. In order to monitor how much nya
consumers would view print advertisements in magsgi Nixon (1924) hid behind a curtain and
personally spied upon the eye movements of consumbile they read. Fortunately, technology has
progressed to the point where more accurate asdste=nuous methods of eye tracking are available.

Yarbus (1967) clearly demonstrated that the eyek&raf various respondents on a given picture
would affected by task-dependencies. For instaviaghyus asked people to look at the same picture, b
then asked seven different questions of the respand

Figure 2: One Picture: Seven Responses

As Figure 2 shows, each task resulted in a diftesanpath. While Yarbus’ equipment was
primitive by today’s standards, it was sufficieatdearly show that simply instructions can dracelly
impact where a person places his or her visuahaetal focus.

While most of the recent market research using mmeége-trackers has tended to be proprietary
(Rayner et al., 2001), at least some researchiisrgg to be published in academic journals.

Lohse (1997) studied the impact of color, graphiige, and location on advertisements in the
Yellow Pages. To prevent any confounds with brendity and familiarity with certain businesses,
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Lohse created four 32-paghrectories completely filled with non-existentrfis. The four directories
were used to control for differences in color, dniap, size, and location of advertisements. Ldbsed
that:

Color advertisements were much more effective thlank and white ads. Color ads were noticed

more frequently (92% vs. 84%) than black and whils. Color ads were viewed before black and

white ads. Color ads were viewed 21% longer thaia black and white ads.

Ads with graphics were even more effective tharcadds when it came to being noticed (96% vs.

929%), but the color ads were noticed first.

Size matters. As ad size increased, so did consati@ation (93% vs. the 26% for standard listings)

Location also matters. Many consumers employeatisfieing principle (Simon, 1955), and stopped

seeking alternatives as soon as one acceptabtaadite is found. Most people were found to scan

the listings in alphabetical order, thus some cdingeads were never read.

Pieters and Wedel (2004) analyzed thirty-three petelent eye-tracking tests of print advertisements
to learn more about the impact and interaction @nt, pictorial, and text-size effects. Each test
averaged approximately 100 adults from the Nethdda They concluded that:

Regardless of size, the inclusion of a picthas an intrinsic tendency to capture a substantial

amount of attention... ... whereas the other twelednents lack this tendency.

Increasing the amount of surface size utilizedexy tesults in a significant increase in attentfan

1% increase in the surface size of the text leada t85% increase in gaze duration, which is

substantial)

Rosler et al. (2005) used eye-tracking methodologgonfirm that respondents give more attention
to images that spawn emotions. This was true mege regardless if the triggered emotion was pasit
or negative. In specific, the attraction to pesitor negative images may be impacted by otheoifact
For example, Rosler et al. found that younger redpots were more attracted to negative images than
older respondents.

Maughan et al. (2007) studied bus shelter advengses; the ads on the sides of sheltered bus stops
that people see as they pass, usually while irhichee In their experiment, a computer was useshtow
the respondents roadside images from the perspeatibeing inside a vehicle. The advertisementewe
not the focus of each image as the researchen®dédeipresent a realistic picture of what someuight
see while moving in a vehicle. Judging from thaisults, their setup was successful. 88.9% of the
respondents first noticed other items in the p&tut98 UK participants, representative of the gargK
population, were utilized in this study. Maughamle found:

A correlation between the number of fixations onaavertisement and both the unprompted and

prompted recall of the ad.

A strong correlation between the person’s expo@umn of all fixations) to an ad and a person’duaté

to the ad. The more the respondent viewed théhadnore likely the respondent was to like the ad.

Research Opportunities

Yarbus’ early work on scanpaths (see Figure 2pmmmonly cited as evidence supporting that visual
and mental focus can be influenced by tasks @leserver expectations and objectives). It would be
interesting to replicate Yarbus’ work with modexqugoment and in other contexts.

In addition to providing guidance as to ways tor@ase the competitiveness of print ads, Pieter and
Wedel's research (2004) provides the groundworkafiditional study. There is the scientific need to
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replicate these findings, especially with respomslefnom other cultures and languages. Peiter and
Wedel's finding about surface size raises new mesequestions. Is the surface-size effect caused b
increases in: font size, font type, the numbewraoifds, the additional content, or an interactiosahe or

all of these items? Would any option that increase surface size by the same amount have the same
impact?

Maughan et al.’s recent (2007) study has significaplications for marketers and raises several key
research questions. Are people more likely to ¢Ks if they view them more often or do people §mp
view the ads they like? This should be empiricéfigted. Are these findings generalizable for othe
media? What about for objects other than ads&iniple exposure can be shown to increase affest, th
finding could illuminate (and provide marketerstwthe ability to better manage) a very broad rasfige
activities. For example, politicians would be evwmore motivated to have their face seen by their
constituents, network managers would better unaledshow to create celebrities, and producers would
have new insight into more effective means of prmgotheir products. On the other hand, if reskearc
shows that people are more likely to view the dmy tlike, marketers may then decide to spend more
resources on crafting a likeable ad instead of makng exposure time.

All of the eye-tracking opportunities for studyirige impact of print media factors on consumer
behaviour also apply to computer media. Givenitieeedible growth in internet utilization (it is fthto
imagine that just 10 years ago most people hadrrexxen heard of the world wide web, let alone uged
any research that allows advertisers to cut thrahghonline clutter and to clearly communicate with
potential consumers would be of great value. Iditamh to monitoring the same factors of interast i
print media, eye-tracking can also help determivgeiinpact of factors unique to electronic medig.(e.
movements, blinking text, moving text, video, visteactions to audio additions, etc.). Moreovérs t
type of testing would be even more natural to thepondents. While modern eye-trackers are less
intrusive than ever, most of those that that doraquire the user to wear a head-set require teetas
gaze at a media screen (i.e., computer or videatorpn While effective, this is somewhat artifiti@r
respondents asked to review print media. Howevés,entirely natural for respondents asked taenav
internet sites as they expect to sit in front ebanputer for this task.

Researchers may use eye tracking machines to éstpghte effectiveness of ‘advergaming’ — free
online games that utilize approximately 60% to 86Pthe screen while bordered by online ads. How
often do gamers look at these ads? Eye trackirghim@s may be used to empirically measure thisand
help researchers with experiments to model thec@ffeness of various advergaming techniques such as
animated ads.

There are many eye-tracking research applicatidrenvit comes to video as well. Advertisers have
used sex appeal in an attempt to sell producte difore the days of television. However, is there
empirical evidence that it works? Does the appeara@f attractive models call attention to the pici@

Or do viewers pay so much attention to the modat they ignore the product? Eye-trackers can help
answer such questions. Likewise, eye-trackersreamal how much of the audience is paying attention
and when the producer loses their attention.

Other technological innovations (e.g., digital \ddeecorders that allow users to skip commercials,
broadband access to video directly from the congeoviders) are decreasing the audience size for
traditional television advertising. It is foresbkathat television advertising may eventually ipgted to
those events that people desire to watch live sigciootball games. As less and less people watch
traditional television advertising, product placemeill become more and more important. However,
are some methods of product placement more eftediinan others? Conceivable, some product
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placement may be too subtle — viewers may not exice. While eye-trackers cannot provide direct
insight into the subconscious impact of subtle citesan rule out the impact of these cues of tiegver
never even looks at them. Likewise, some prodiaxtgment may be too blatant and annoy the viewer.
Eye-tracking research may be used to devise andat@lsome rules-of-thumb for the product placement
industry (e.g., if viewers look at the placed prodmore than 20% of its screen time, it becometabta
and annoying).
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