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Abstract

We provide the theory of visual attention and eye-movements that
serves as a basis for evaluating eye-tracking research and for discussing
salient and emerging issues in visual marketing. Motivated from its ris-
ing importance in marketing practice and its potential for theoretical
contribution, we first review eye-tracking research for visual market-
ing. Then, we discuss the structure of the eye, the visual brain, eye-
movements, and methods for recording and analyzing them. Next, we
describe our theory and review eye-tracking applications in marketing
based on it. We conclude with an outlook on future theory and method
development and recommendations for practice.
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Introduction

The importance of auditory, gustatory, olfactory, and kinaesthetic stim-
uli in marketing to consumers can hardly be overstated, but visual
stimuli have dominated research, and people are primarily visually ori-
ented. As consumers, we are exposed every day to several hundreds
of advertisements on television, in newspapers, magazines, the yellow
pages, retail feature ads, and on internet sites, and we experience even
more, implicit ads in the form of product packages in stores and at
home, visual messages on the side of trucks, road signs, food wrappers
in restaurants, on service provider uniforms, t-shirts, CDs, and elec-
tronic devices. And the eyes guide consumers across shelves, through
aisles, stores, malls, and websites when exploring, searching, and mak-
ing decisions on products and brands. In all these situations “visual
marketing” is relevant, that is, the strategic utilization by firms of com-
mercial and non-commercial visual signs and symbols to communicate
with consumers in order to establish and maintain mutually profitable
relationships. If indeed “seeing is believing,” and “believing is buying,”
it is important to manage closely what consumers see, and to track
this to optimize profitability. This is increasingly recognized in busi-
ness practice.
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In the last decade there has been a rapid growth in commercial
applications of eye-tracking technology in the United States, Europe,
Asia, and Australia to assess the effectiveness of visual marketing
efforts. Firms such as Kraft Foods, Microsoft, Google, Yahoo, IBM,
Pepsico, Pfizer, P&G, and Unilever are leading users of the method-
ology in product and communication development, and in pre- and
post-tests of their visual marketing activity. With the increasing
demand from marketing practitioners, global providers of eye-tracking
data have emerged, conducting hundreds of studies each year. Such
commercial research companies include, for example, Colmar Brunton,
Eye-Square, the Japanese Institute of Consumer Marketing Research,
LC Technologies, the Pretesting Company, Perception Research
Services, the Siegfried Vogele Institut for Direct Marketing, Verify
International, VisionTrack SR-Research, and TobiiH The growth
of eye tracking is partly driven by technological innovations in the
development of unobtrusive and precise eye tracking devices and sharp
declines in the costs of these devices. Until recently, the commercial
use of eye tracking was limited, because it was cumbersome for the
participants, time consuming for researchers, and expensive. Moreover,
erroneous beliefs in marketing academia and practice about the role
and importance of stimulus- and memory-based processes and their
interactions hindered progress.

That is, in marketing the study of visual attention through eye
tracking was hampered by the view that attention is only a gate through
which information enters on its ways to higher-order cognitive pro-
cesses of more interest, that gaining and retaining attention is easy
through contrast and repetition, and that measuring attention with
eye tracking is difficult. Moreover, theories of consumer decision mak-
ing were strongly memory-based, emphasizing the off-line processes well
after information intake, rather than the on-line, moment-to-moment

! Colmar Brunton (www.cbr.com.au/), Eyetracking.com (www.eyetracking.com), Eye-
Square (www.eyesquare.com/), the Japanese Institute of Consumer Marketing Research
(www.jmrlsi.co.jp/english/), LC Technologies (www.eyegaze.com), the Pretesting Com-
pany (www.pretesting.com/), PRS (www.prsresearch.com/), Psyma (www.psyma.com).
The Siegfried Vogele Institut for Direct Marketing (www.sv-institut.de), Verify Inter-
national (www.verify.nl), VisionTrack (www.visiontrack.com), SR_-Research (www.sr-
research.com) and Tobii (www.Tobii.com).
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processes that co-occur with and are reflected in eye movements across
the marketing stimuli of interest. More generally, visual and perceptual
processes were neglected in marketing research in favor of a focus on
higher-order cognitive processes. That is, marketing theory and practice
assumed that information acquisition and decision making were tempo-
rally separated, that information acquisition was not a key challenge,
and that decision making was rooted in more or less complex manip-
ulations of abstract constructs, that could be assessed by consumers’
verbal self-reports and choices. It has become increasingly clear that
such views are flawed.

That is, eye movements are tightly coupled with visual attention
which makes them eminent indicators of the covert visual attention
process. Psychological research reveals that visual attention is not
only a gate, as suggested by hierarchical processing models such as
AIDA (Strong, [1920; [Starch, |1923), but reflects higher-order cognitive
processes (Rizzolatti et al., |1994) and is closer to actual behavior
than intuition informs us (Russo, |1978; |Steinman, [2004). Gaining and
retaining attention is difficult, because it is difficult to break through
high levels of visual clutter in various media (Burke and Srull, 1988;
Keller, [1991; Kent} [1993; Mulvihill, 2002; Schwartz, [2004). Finally,
measuring visual attention is now easy with modern eye-tracking
equipment. Bettman et al. (1991, pp. 74-75) already lauded the
advantages of eye tracking over other methodologies to gain detailed
insights into moment-to-moment ad processing and consumer decision
making, but pointed out the — then — operational difficulties that
prevented the technology to reach its full potential for marketing.
This situation has changed in recent years due to new generations of
infra-red eye trackers, which enable eye-movement recordings for large
quantities of stimuli and consumers under natural exposure conditions
at high precision and low cost.

With the current ease of eye-movement recordings and the emer-
gence of a body of theory of visual attention and stimulus-based
decision makingﬂ the door is open for further research on visual

2Here and in the sequel the term stimulus-based decision making obviously does not pre-
clude memory-based processes. Stimulus- and memory-based decision processes jointly
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marketing, building on and extending what has already become known
in recent years through eye-tracking research. These developments not
only provide richer opportunities for marketing practitioners, but also
for rigorous academic research on the value of such practices. The his-
tory of academic research in this area started in the early 1900s, when
Nixon| (1924), Poffenberger| (1925) and |Karslake| (1940) applied eye-
movement research to determine the attention capture value of maga-
zine and newspaper advertisements with varying sizes, and color and
black-and-white ads. After a period of relative silence, in the 1970’s
there was a revival of the interest in the methodology through the work
of [Van Raaij (1977), Russo| (1978), Treistman and Gregg (1979)), and
Kroeber-Riel (1979). The 1990’s and 2000’s have seen a surge of the
interest in eye tracking, in part driven by advances in technology. Now a
sizable and growing body of literature exists on attention to visual mar-
keting stimuli, including out-door advertising, point-of-purchase mate-
rial, print ads, catalogues, DM letters, television commercials, shelves,
web-pages, and yellow page ads.

Recently, summaries of eye tracking research were provided by
Duchowskil (2002), and Wedel and Pieters| (2007). This survey goes
beyond these summaries by (1) providing the foundations of visual
attention and eye tracking, (2) providing a conceptual framework for
eye-tracking research in marketing, and (3) reviewing the marketing
literature within that conceptual framework. We begin with a review
of the anatomy of the eye and the visual brain, and of visual and atten-
tional processes.

shape consumer choice. Memory-based decision processes, however, do not require direct
stimulus-based input and processes, and we strive to open new roads to understanding the
latter in the present work.



Full text available at: http://dx.doi.org/10.1561/1700000011

References

Andreasi, J. L. (2000), Psychophysiology: Human Behavior & Physio-
logical Response. Mahwah, NJ: Lawrence Erlbaum.

Anstis, S. M. (1974), ‘A chart demonstrating variations in acuity with
retinal position’. Vision Research 14, 589-592.

Antes, J. R. (1974), ‘The time course of picture viewing’. Journal of
Ezperimental Psychology 103, 62-70.

Aribarg, A., R. Pieters, and M. Wedel (2008), The Diagnostic Value of
Advertising Recognition. Working Paper, University of Michigan.
Beatty, J. and B. Lucero-Wagoner (2000), ‘The pupillary system’. In:
J. Cacioppo, L. G. Tassinary, and G. G. Berntson (eds.): Hand-
book of Psychophysiology. Cambridge: Cambridge University Press,

pp. 142-162.

Berlyne, D. E. (1958), ‘The influence of complexity and novelty in visual
figures on orienting responses’. Journal of FExperimental Psychology
55(3), 289-296.

Berlyne, D. E. (1971), Aesthetics and Psychobiology. New York:
Appleton-Century-Crofts.

Berlyne, D. E. (1974), Studies in the New Ezxperimental Aesthetics:
Steps Toward an Objective Psychology of Aesthetic Appreciation.
New York: John Wiley & Sons.

81



Full text available at: http://dx.doi.org/10.1561/1700000011

82  References

Bettman, J. R., E. J. Johnson, and J. W. Payne (1991), ‘Consumer
decision making’. In: T. S. Roberson and H. H. Kassarjian (eds.):
Handbook of Consumer Behavior. Englewood Cliffs, NJ: Prentice-
Hall, pp. 50-84.

Brasel, S. A. and J. Gips (2007), ‘Breaking through fast-forwarding:
Brand information and visual attention’. Marketing Science Institute
Special Report 07-201, September 2007.

Broadbent, D. E. (1958), Perception and Communication. London:
Pergamon.

Burke, R. R. and T. K. Srull (1988), ‘Competitive inference and con-
sumer memory for advertising’. Journal of Consumer Research 15(1),
55-68.

Buswell, G. T. (1935), How People Look at Pictures: A Study of the Psy-
chology of Perception in Art. Chicago: University of Chicago Press.

Calvo, M. G. and P. J. Lang (2004), ‘Gaze patterns when looking at
emotional pictures: Motivationally biased attention’. Motivation and
Emotion 28(3), 221-243.

Chandon, P. (2002), ‘Do we know what we look at? An eye-tracking
study of visual attention and memory for brands at the point of
purchase’. Working Paper, INSEAD, Fontainebleau.

Chandon, P., J. W. Hutchinson, E. T. Bradlow, and S. H. Young (2007),
‘Measuring the value of point-of-purchase marketing with commer-
cial eye-tracking data’. In: M. Wedel and R. Pieters (eds.): Visual
Marketing. Lawrence Erlbaum, pp. 225-259.

Chandon, P., J. W. Hutchinson, E. T. Bradlow, and S. H. Young (2008),
‘Does in-store marketing work? Effects of the number and position
of shelf facings on attention and evaluation at the point of purchase’.
Working Paper, The Wharton School, University of Pennsylvania.

Chen, Y. and S. Yang (2007), ‘Estimating disaggregate models using
aggregate data via augmentation of individual choice’. Journal of
Marketing Research 4, 596—613.

Corbetta, M. and G. L. Shulman (2002), ‘Control of goal-directed and
stimulus-driven attention in the brain’. Nature Reviews Neuroscience
3, 201-215.

Deco and Zihl (2001), ‘Top-down selective visual attention: A neuro-
dynamical approach’. Visual Cognition 8, 119-140.



Full text available at: http://dx.doi.org/10.1561/1700000011

References 83

Desimone, R. and J. Duncan (1995), ‘Neural mechanisms of selective
visual attention’. Annual Review of Neuroscience 18, 193-222.

Deutsch, J. A. and D. Deutsch (1963), ‘Attention: Some theoretical
considerations’. Psychological Review 70, 80-90.

Dodge, R. (1900), ‘Visual perception during eye movements’. Psy-
chologcal Review 7, 454-465.

Donderi, D. (2006), ‘Visual complexity: A review’. Psychological Bul-
letin 132(1), 73-97.

Dreze, X. and F.-X. Hussherr (2003). ‘Internet advertising: Is anybody
watching?” Journal of Interactive Marketing 17(4), 8-23.

Duchowski, A. T. (2002), ‘A breadth-first survey of eye-tracking appli-
cations’. Behavior Research Methods, Instruments, and Computers
34(4), 455—-470.

Duchowski, A. T. (2003), Eye Tracking Methodology: Theory and Prac-
tice. New York: Springer—Verlag.

Duncan, J. (1980), ‘The locus of interference in the perception of simul-
taneous stimuli’. Psychological Review 87(3), 272-300.

Duncan, J. (1996), ‘Cooperating brain systems in selective perception
and action’. In: T. Inui and J. L. McLeland (eds.): Attention and
Performance XVI. Cambridge: MIT Press, pp. 549-578.

Duncan, J. and G. W. Humphreys (1992), ‘Beyond the search surface:
Visual search and attentional engagement’. Journal of Experimental
Psychology: Human Perception and Performance 18(2), 578-588.

d’Ydewalle, G., G. Desmet, and J. Van Rensbergen (1998), ‘Film per-
ception: The processing of film cuts’. In: G. Underwood (ed.): Eye
Guidance in Reading and Scene Perception. Amsterdam: Elsevier,
pp. 357-368.

d’Ydewalle, G. and F. Tamsin (1993), ‘On the visual processing
and memory of incidental information: Advertising panels in soccer
games’. Visual Search 2, 401-408.

d’Ydewalle, G., P. VandenAbeele, J. Van Ronsgerger, and D. Concke
(1988), ‘Incidental processing of advertisements while watching
soccer game broadcasts’. In: M. M. Gruneberg, P. E. Morris,
and R. N. Sykes (eds.): Practical Aspects of Memory: Current
Research and Issues, Vol. 1, Memory in Everyday Life. Chichester:
Wiley, pp. 470-483.



Full text available at: http://dx.doi.org/10.1561/1700000011

84  References

Feng, G. (2004), ‘From eye movement to cognition: Toward a general
framework of inference’. Psychometrika 68, 557-562. Comment on
Liechty et al. 2003.

Findlay, J. M. and I. D. Gilchrist (1998), ‘Eye guidance and visual
search’. In: G. Underwood (ed.): Eye Guidance in Reading and Scene
Perception. Amsterdam: Elsevier Science Ltd., pp. 295-312.

Findlay, J. M. and I. D. Gilchrist (2001), ‘Visual attention: The active
vision perspective’. In: M. Jenkin and L. Harris (eds.): Vision and
Attention. New York: Springer Verlag, pp. 83-103.

Fischer, P. M., J. W. Richards, E. J. Berman, and D. M. Krug-
man (1989), ‘Recall and eye tracking study of adolescents viewing
tobacco advertisements’. Journal of the American Medical Associa-
tion 261(1), 84-89.

Fletcher, J. E., D. M. Krugman, R. J. Foit, P. Fischer, and T. Rojas
(1995), ‘Masked recall and eye tracking of adolescents exposed to
cautionary notices in magazine ads’. In: P. S. Ellen and P. J. Kaufman
(eds.): Marketing and Public Policy Conference Proceedings, Vol. 5.
Atlanta: Georgia State University, pp. 128-135.

Folk, C. L., R. W. Remington, and J. C. Johnston (1992), ‘Involuntary
covert orienting is contingent on attentional control settings’. Journal
of Experimental Psychology: Human Perception and Performance 18,
1030-1044.

Fox, R. J., D. M. Krugman, J. E. Fletcher, and P. M. Fischer (1998),
‘Adolescents’ attention to beer and cigarette print ads and associated
product warnings’. Journal of Advertising 27(3), 57—68.

Friedman, A. (1979), ‘Framing pictures: The role of knowledge in
automatized encoding and memory for gist’. Journal of Fxperimental
Psychology: General 108(3), 316-355.

Fuster, J. M. (2003), Cortex and Mind: Unifying Cognition. Oxford,
UK: Oxford University Press.

Geman, S. and D. Geman (1984), ‘Stochastic relaxation, Gibbs distri-
butions, and the Bayesian restoration of images’. IEEE Transactions
on Pattern Analysis and Machine Intelligence 6, 721-741.

Germeys, F. and G. d’Ydewalle (2007), ‘The psychology of film: Per-
ceiving beyond the cut’. Psychological Research 71, 458-466.



Full text available at: http://dx.doi.org/10.1561/1700000011

References 85

Goldberg, J. H., C. K. Probart, and R. E. Zak (1999), ‘Visual search
of food nutrition labels’. Human Factors pp. 425-437.

Harris, C. M. (1993), ‘On the reversibility of markov scanning in free
viewing’. Visual Search 2, 123-135.

Henderson, J. M. (2003), ‘Human gaze control during real-world scene
perception’. Trends in Cognitive Sciences T(11), 498-504.

Henderson, J. M. and A. Hollingworth (1998), ‘Eye movements during
scene viewing: An overview’. In: G. Underwood (ed.): Eye Guidance
in Reading and Scene Perception. Amsterdam: Elsevier, pp. 269-293.

Hess, E. H. and J. M. Polt (1960), ‘Pupil size as related to the interest
value of visual stimuli’. Science 132, 349-350.

Inhoff, A. W. and R. Radach (1998), ‘Definition and computation of
oculomotor measures in the study of cognitive processes’. In: G.
Underwood (ed.): Eye Guidance in Reading and Scene Perception.
Amsterdam: Elsevier, pp. 29-53.

Irwin, D. (2004), ‘Fixation location and fixation duration as indices of
cognitive processing’. In: J. M. Henderson and F. Ferreira (eds.): The
Interface of Language, Vision, and Action. New York: The Psychol-
ogy Press, pp. 105-133.

Itti, L. and C. Koch (2001), ‘Computational modeling of visual atten-
tion’. Nature Neuroscience 2, 1-11.

Jacob, R. J. K. and K. S. Karn (2003), ‘Eye tracking in human-
computer interaction and usability research: Ready to deliver the
promises’. In: R. Radach, J. Hyona, and H. Deubel (eds.): The Mind’s
Eye: Cognitive and Applied Aspects of Eye Movement Research.
Boston: North-Holland/Elsevier, pp. 573-605.

Janiszewski, C. (1998), ‘The influence of display characteristics on
visual exploratory search behavior’. Journal of Consumer Research
25, 290-301.

Janiszewski, C. and L. Warlop (1993), ‘The influence of classical con-
ditioning procedures on subsequent attention to the conditioned
brand’. Journal of Consumer Research 20(2), 171-189.

Josephson, S. and M. E. Holmes (2002), ‘Attention to repeated
images on the world wide web: Another look at scan-path the-
ory’. Behavior Research Methods, Instruments and Computers 34(4),
539-548.



Full text available at: http://dx.doi.org/10.1561/1700000011

86  References

Kahneman, D. (1973), Attention and Effort. Englewood Cliffs, NJ:
Prentice Hall.

Karslake, J. S. (1940), ‘The purdue eye-camera: A practical appara-
tus for studying the attention-value of advertisements’. Journal of
Applied Psychology 24, 417-440.

Keller, K. L. (1991), ‘Memory and evaluation effects in competi-
tive advertising environments’. Journal of Consumer Research 17,
463-476.

Kent, R. (1993), ‘Competitive versus noncompetitive clutter in televi-
sion advertising’. Journal of Advertising Research 33(2), 40-46.

Kersten, D. (1999), ‘High-level vision as statistical inference’. In: M.
Gazzaniga (ed.): The New Cognitive Neurosciences. Cambridge, MA:
MIT Press, pp. 353-363.

Kersten, D., P. Mamassian, and A. Yuille (2004), ‘Object perception
as Bayesian inference’. Annual Review of Psychology 55, 271-304.
Kieras, D. E. and D. E. Meyer (1997), ‘An overview of the EPIC archi-
tecture for cognition and performance with application to human-

computer interaction’. Human-Computer Interaction 12, 391-438.

Koch, C. (2004), The Quest for Consciousness: A Neurobiological
Approach. Denver (Colorado): Roberts and Company Publishers.

Koch, C. and S. Ullman (1985), ‘Shifts in selective visual attention:
Towards the underlying neural circuitry’. Human Neurobiology 4,
219-227.

Kroeber-Riel, W. (1979), ‘Activation research: Psychobiological
approaches in consumer research’. Journal of Consumer Research
5, 240-250.

Krugman, D. M., R. J. Fox, J. E. Fletcher, P. M. Fischer, and
T. H. Rojas (1994), ‘Do adolescents attend to warnings in cigarette
advertising? An eye-tracking approach’. Journal of Advertising
Research 34, 39-52.

Krugman, H. E. (1964), ‘Some applications of pupil measurement’.
Journal of Marketing Research 1(4), 15-19.

LaBerge, D. (1995), Attentional Processing: The Brain’s Art of Mind-
fulness. Cambridge, MA: Harvard University Press.



Full text available at: http://dx.doi.org/10.1561/1700000011

References 87

Lamberts, K. (2000), ‘Information-accumulation theory of speeded cat-
egorization’. Psychological Review 107, 227-260.

Laughery, K. R., S. L. Young, K. P. Vaubel, and J. W. Brelsford, Jr.
(1993), ‘The noticeability of warnings on alcoholic beverage contain-
ers’. Journal of Public Policy and Marketing 12(1), 38-56.

Lee, T. S. and D. Mumford (2003), ‘Hierarchical Bayesian inference in
the visual cortex’. Journal of the Optical Society of America 20(7),
1434-1448.

Leven, W. (1991), Blickverhalten von Konsumenten: Grundlagen, Mes-
sung und Anwendung in der Werbeforschung. Heidelberg: Physica-
Verlag.

Liechty, J., R. Pieters, and M. Wedel (2003), ‘Global and local covert
visual attention: Evidence from a Bayesian hidden Markov model’.
Psychometrika 68(4), 519-541.

Loewenfeld, I. E. (1999), The Pupil: Anatomy, Physiology, and Clinical
Applications. Boston: Butterworth Heinemann.

Loftus, G. R. and N. H. Mackworth (1978), ‘Cognitive determinents
of fixation location during picture viewing’. Journal of Fxperimental
Psychology: Human Perception and Performance 4, 565-572.

Lohse, G. L. (1997), ‘Consumer eye movement patterns on yellow page
advertising’. Journal of Advertising 26, 61-73.

Lohse, G. L. and D. J. Wu (2001), ‘Eye movement patterns on chinese
yellow pages advertising’. Electronic Markets 11(2), 87-96.

Marr, D. (1982), Vision: A Computation Investigation into the Human
Representation and Processing of Visual Information. San Francisco:
W.H. Freeman and Company.

Matthews, G., W. Middleton, B. Gilmartin, and M. A. Bullimore
(1991), ‘Pupillary diameter and cognitive load’. Journal of Psy-
chophysiology 5, 265-271.

McConkie, G. W. (1983), ‘Eye movements and perception during read-
ing’. In: K. Rayner (ed.): Eye Movements in Reading: Perceptual and
Language Processes. New York: Academic Press, pp. 65-96.

McFadden, S. and J. Wallman (2001), ‘Shifts of attention and sac-
cades are very similar: Are they casually linked?’. In: M. Jenkin and
L. Harris (eds.): Vision and Attention. New York: Springer Verlag,
pp. 19-39.



Full text available at: http://dx.doi.org/10.1561/1700000011

88  References

Mulvihill, G. (2002), ‘Campbell upgrades soups to battle its competi-
tors’. http://www.freep.com/features/food/ffill31_20021231.htm.

Musalem, A., E. T. Bradlow, and J. Raju (2008), ‘Bayesian estimation
of random-coefficients choice models using aggregate data’. Journal
of Applied Econometrics, to appear.

Najemnik, J. and W. S. Geisler (2005), ‘Optimal eye movement strate-
gies in visual search’. Nature 434(17), 387-391.

Navalpakkam, V. and L. Itti (2005), ‘Modeling the influence of task on
attention’. Vision Research 45, 205-231.

Nixon, H. K. (1924), ‘Attention and interest in advertising’. Archives
of Psychology 72, 5-67.

Noton, D. and L. Stark (1971), ‘Eye movements and visual perception’.
Scientific American 224, 34—43.

Ohman, A., A. Flykt, and F. Esteves (2001), ‘Emotion drives attention:
Detecting the snake in the grass’. Journal of Exzperimental Psychol-
ogy: General 130, 466-478.

Oliva, A. and A. Torralba (2001), ‘Modeling the shape of the scene: A
holistic representation of the spatial envelope’. International Journal
of Computer Vision 42(3), 145-175.

Palmer, S. E. (1999), Vision Science: Photons to Phenomenology. Cam-
bridge, MA: A Bradford Book.

Parkhurst, D., K. Law, and E. Niebur (2002), ‘Modeling the role of
salience in the allocation of overt visual attention’. Vision Research
42, 107-123.

Pieters, R., E. Rosbergen, and M. Wedel (1999), ‘Visual attention to
repeated print advertising: A test of scanpath theory’. Journal of
Marketing Research 36, 424—-438.

Pieters, R. and L. Warlop (1999), ‘Visual attention during brand choice:
The impact of time pressure and task motivation’. International
Journal of Research in Marketing 16, 1-17.

Pieters, R., L. Warlop, and M. Wedel (2002), ‘Breaking through the
clutter: Benefits of advertisement originality and familiarity on brand
attention and memory’. Management Science 48(6), 765-781.

Pieters, R. and M. Wedel (2004), ‘Attention capture and transfer in
advertising: Brand, pictorial and text-size effects’. Journal of Mar-
keting 68, 36-50.



Full text available at: http://dx.doi.org/10.1561/1700000011

References 89

Pieters, R. and M. Wedel (2007a), ‘Goal control of visual attention to
advertising: The yarbus implication’. Journal of Consumer Research
34, 224-233.

Pieters, R. and M. Wedel (2007b), ‘Informativeness of eye-movements
for visual marketing: Six cornerstones’. In: M. Wedel and R. Pieters
(eds.): Visual Marketing. Lawrence Erlbaum, pp. 43-72.

Pieters, R., M. Wedel, and R. Batra (2008), ‘The stopping power of
advertising: Visual complexity, scene incongruity and message infor-
mation’. Working Paper, University of Tilburg.

Pieters, R., M. Wedel, and J. Zhang (2007), ‘Optimal feature adver-
tising under competitive clutter’. Management Science 51(11),
1815-1828.

Poffenberger, A. T. (1925), Psychology in Advertising. Chicago, Ill:
A.W. Shaw Company.

Rayner, K. (1998), ‘Eye movements in reading and information process-
ing: 20 years of research’. Psychological Bulletin 124(3), 372-422.
Rayner, K. and M. Castellano (2007), ‘Eye movements during reading,
scene perception, visual search and while looking at print adver-
tisements’. In: M. Wedel and R. Pieters (eds.): Visual Marketing.

Lawrence Erlbaum, pp. 9-43.

Rayner, K., B. Miller, and C. M. Rotello (2008), ‘Eye movements when
looking at print advertisements: The goal of the viewer matters’.
Applied Cognitive Psychology 22(5), 697-708.

Rayner, K., C. M. Rotello, A. J. Stewart, J. Keir, and S. A. Duffy
(2001), ‘Integrating text and pictorial information: Eye movements
when looking at print advertisements’. Journal of Fxperimental Psy-
chology: Applied 7, 219-226.

Rice, B. (1974), ‘Rattelsnales, french fries and pupillometric oversell’.
Psychology Today pp. 55—59.

Rimey, R. D. and C. M. Brown (1991), ‘Controlling eye movements with
hidden Markov models’. International Journal of Computer Vision
7(1), 47-65.

Rizzolatti, G. (1987), ‘Functional organization of inferior area 6’. In:
Motor Areas of the Cerebral Cortezr. (Ciba Foundation Symposium
132). Wiley, Chichester, pp. 171-186.



Full text available at: http://dx.doi.org/10.1561/1700000011

90 References

Rizzolatti, G., L. Riggio, and B. M. Sheliga (1994), ‘Space and selective
attention’. In: C. Umilta and M. Moskovitch (eds.): Attention and
Performance. Cambridge, MA: MIT Press, pp. 231-265.

Rosbergen, E., R. Pieters, and M. Wedel (1997), ‘Visual attention to
advertising: A segment-level analysis’. Journal of Consumer Research
24, 305-314.

Russo, J. E. (1978), ‘Eye fixations can save the world: A critical evalu-
ation and a comparison between eye fixations and other information
processing methodologies’. In: H. K. Hunt (ed.): Advances in Con-
sumer Research, Vol. 21. Ann Arbor, MI: Association for Consumer
Research, pp. 561-570.

Russo, J. E. and F. Leclerc (1994), ‘An eye-fixation analysis of choice
processes for consumer nondurables’. Journal of Consumer Research
21, 274-290.

Salvucci, D. and J. Goldberg (2000), ‘Identifying fixations and sacades
in eye-tracking protocols’. Eye Tracking Research and Applications
Symposium 2000.

Schiller, P. (1998), ‘The neural control of visually guided eye-
movements’. In: J. E. Richards (ed.): Cognitive Neuroscience of
Attention. London: Lawrence Erlbaum, pp. 3-50.

Schwartz, B. (2004), The Paradox of Choice: Why More Is Less. New
York: HarperCollins Publishers.

Shimojo, S., C. Simion, E. Shimojo, and C. Scheier (2003), ‘Gaze
bias both reflects and influences preference’. Nature Neuroscience
6, 1317-1322.

Singer, W. and C. M. Gray (1995), ‘Visual feature integration and the
temporal correlation hypothesis’. Annual Review Neuroscience 18,
555-586.

Spratling, M. W. and M. H. Johnson (2004), ‘A feedback model of
visual attention’. Journal of Cognitive Neuroscience 16(2), 219-237.

Sprott, J., J. Bolliger, and D. Mladenoff (2002), ‘Self-organized crit-
icality in forest-landscape evolution’. Physics Letters A 297(3-4),
267-271.

Starch, D. (1923), Principles of Advertising. Chicago: A.W. Shaw
Company.



Full text available at: http://dx.doi.org/10.1561/1700000011

References 91

Stark, L. W. and H. C. Ellis (1981), ‘Scanpaths revisited: Cognitive
models direct active looking’. In: D. F. Fisher et al. (ed.): Eye Move-
ments: Cognition and Visual Perception. Hillsdale: Lawrence Erl-
baum Associates.

Steinman, R. M. (2004), ‘Gaze control under natural conditions’. In:
L. M. Chalupa and J. S. Werner (eds.): The Visual Neurosciences.
Cambridge, MA: The MIT Press, pp. 1339-1356.

Stewart, A. J., M. J. Pickering, and P. Sturt (2004), ‘Using eye move-
ments during reading as an implicit measure of the acceptability of
brand extensions’. Applied Cognitive Psychology 18, 697—709.

Stockman, G. and L. Shapiro (2001), Computer Vision. Prentice Hall.

Strong, E. K. (1920), ‘Theories of selling’. Journal of Applied Psychol-
09y 9, 75-86.

Tao-yi Wang, J., M. Spezio, and C. F. Camerer (2008), ‘Pinoc-
chio’s pupil: Using eyetracking and pupil dilation to understand
truth-telling and deception in games’. January 17, 2008. Depart-
ment of Economics, National Taiwan University, Taipei, Taiwan.
http://homepage.ntu.edu.tw/~josephw/pinocchio_all.pdf, retrieved
May 2008.

Teixeira, T., M. Wedel, and R. Pieters (2008), Moment-to-Moment
Optimal Branding in TV Commercials: Preventing Avoidance by
Pulsing. Working Paper, University of Michigan.

Thompson, K. G. (2005), ‘Dissociation of selection from saccade pro-
gramming’. In: G. R. Laurent Itti and J. K. Tsotsos (eds.): Neurobi-
ology of Attention. San Diego, CA: Elsevier, pp. 124-129.

Tipper, S. P. and B. Weaver (1998), ‘The medium of attention:
Location-based, object-based or scene-based?’. In: R. D. Wright
(ed.): Visual Attention. Oxford, New York: Oxford University Press,
pp. 77-107.

Treisman, A. and G. Gelade (1980), ‘A feature integration theory of
attention’. Cognitive Psychology 12, 97-136.

Treistman, J. and J. P. Gregg (1979), ‘Visual, verbal, and sales
responses to print ads’. Journal of Advertising Research 19(4), 41-47.

Tsotsos, J. K. (1990), ‘Analyzing vision at the complexity level’. Behav-
ioral and Brain Sciences 13(3), 423-445.



Full text available at: http://dx.doi.org/10.1561/1700000011

92  References

Ungerleider, L. G. and M. Mishkin (1982), ‘Two cortical visual sys-
tems’. In: D. Ingle, R. J. W. Mansfeld, and M. S. Goodale (eds.):
The Analysis of Visual Behavior. Cambridge, MA: MIT Press,
pp- 549-586.

Van der Lans, R., F. G. M. Pieters, and M. Wedel (2008a), ‘Competitive
brand salience’. Marketing Science. forthcoming.

Van der Lans, R., F. G. M. Pieters, and M. Wedel (2008b), ‘Eye move-
ment analysis of search effectiveness’. Journal of the American Sta-
tistical Association 103(482), 452-462.

Van Raaij, F. W. (1977), ‘Consumer information processing for different
information structures and formats’. In: W. D. Perreault, Jr. (ed.):
Advances in Consumer Research. Vol. 4, Association for Consumer
Research, pp. 176-184.

Viviani, P. (1990), ‘Eye movements in visual search: Cognitive, percep-
tual and motor control aspects’. In: E. Kowler (ed.): Eye Movements
and their Role in Visual and Cognitive Processes. Amsterdam: Else-
vier Science Publishers, pp. 353-393.

Vogel, E. K., G. F. Woodman, and S. J. Luck (2001), ‘Storage of fea-
tures, conjunctions, and objects in visual working memory’. Jour-
nal of Experimental Psychology: Human Perception and Performance
27(1), 92-114.

Wedel, M., W. Kamakura, N. Arora, A. Bemmaor, J. Chiang, T. Elrod,
R. Johnson, P. Lenk, S. Neslin, and C. S. Poulsen (1999), ‘Discrete
and continuous representation of heterogeneity’. Marketing Letters
10(3), 217-230.

Wedel, M. and F. G. M. Pieters (2007), ‘A review of eye-tracking
research in marketing’. Review of Marketing Research 4, 123-147.
Wedel, M. and R. Pieters (2000), ‘Eye fixations on advertisements and
memory for brands: A model and findings’. Marketing Science 19(4),

297-312.

Wedel, M., R. Pieters, and J. Liechty (2008), ‘Temporal dynamics of
scene perception: Goals influence switching between attention states’.
Journal of Ezxperimental Psychology: Applied 14(2), 129-138.

Wertheimer, M. (2001), ‘Laws of organization in perceptual forms’. In:
S. Yantis (ed.): Visual Perception: Essential Readings. Psychology
Press, pp. 216-224.



Full text available at: http://dx.doi.org/10.1561/1700000011

References 93

Witt, D. (1977), ‘Emotional Advertising: The relationship between
eye-movement patterns and memory — Empirical study with the
eye-movement monitor’. Unpublished Ph.D. dissertation, University
of Saarland, (described in Kroeber-Riel 1979).

Wolfe, J. M. and T. S. Horowitz (2004), ‘What attributes guide the
deployment of visual attention and how do they do it?’. Nature
Reviews Neuroscience 5, 1-7.

Wolfe, J. M., K. P. Yu, M. I. Stewart, A. D. Shorter, S. R. Friedman-
Hill, and K. R. Cave (1990), ‘Limitations on the parallel guidance of
visual search: Color X color and orientation X orientation conjunc-
tions’. Journal of Fxperimental Psychology: Human Perception and
Performance 16(4), 879-892.

Yantis, S. (2000), ‘Goal-directed and stimulus-driven determinants of
attentional control’. In: S. Monsell and J. Driver (eds.): Control
of Cognitive Processes; Attention and Performance, Vol. 18. Cam-
bridge, MA: The MIT Press, pp. 73-103.

Yantis, S. and J. Jonides (1990), ‘Abrupt visual onsets and selec-
tive attention: Voluntary vs. automatic allocation’. Journal of
Ezperimental Psychology: Human Perception and Performance 16,
121-134.

Yantis, S., D. E. Meyer, and J. E. Smith (1991), ‘Analysis of multi-
nomial mixture distributions: New tests for models of cognition and
action’. Psychological Bulletin 110(2), 350-374.

Yarbus, A. L. (1967), Eye Movements and Vision. New York: Plenum
Press.

Young, L. R. and D. Sheena (1975), ‘Survey of eye movement record-
ing methods’. Behavioral Research Methods and Instrumentation 7,
397-429.

Zhang, J., M. Wedel, and R. Pieters (2008), Sales Effects of Visual
Attention to Feature Ads. Working Paper, University of Maryland.



	Introduction
	The Eye and Its Movements
	The Visual Brain
	Eye-Movement Recording
	Eye-Movement Metrics and Inference
	Time
	Space
	Individuals
	Pupil Diameter
	Visual Stimuli
	Model-Based Inference

	A Theory of Attention to Visual Marketing
	Insights for Visual Marketing
	Stimulus (Bottom-Up) Effects on Attention
	Person (Top-Down) Effects on Attention
	Information in Pupillary Diameter
	Downstream Effects

	Conclusion
	Recommendations for Marketing Practice
	Outlook

	References



