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Chapter 1

Embodied Resistance to Persuasion
Model1

1

A version of this chapter is submitted for publication as:

Lewinski, P., Fransen, M.L., & Tan, E.S. (submitted). Embodied Resistance to Persuasion (ERP)
Model.
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Introduction
Advertising is a powerful and lucrative persuasion tool with revenues forecasted to grow
to $536 billion worldwide in 2015 (Magna Global, 2014). Large and small companies alike will
collectively spend over a half-trillion dollars to persuade consumers around the world to like and
buy their offerings, an amount comparable to the combined profits of all the FORTUNE 500
companies in 2012 ($820 billion; FORTUNE, 2012).
Advertisements often serve to increase consumption without consideration given to the
needs of prospective buyers. Therefore, many observers have raised significant concerns about
the potentially undesirable effects of advertising and the persuasive tactics that marketers use to
engage audiences (Boush, Friestad, & Rose, 1994; Darke & Ritchie, 2007; Calfee & Ringold,
1994). Consumers sometimes believe that brands provide them with dishonest or distorted
messages in their advertisements and feel inclined to stand up to these practices. For example, in
response to Coca-Cola® commercials, frustrated and dissatisfied consumers created a very
popular YouTube video of an “honest” Coca-Cola® Obesity Commercial including the
following core message “(…) if you chose to live a healthy lifestyle then you should not be
drinking any of our products and if you drink Coke, you’ll get fatter and fatter (…)” (John
Pemberton, 2013). Apparently, some consumers are motivated to proactively resist advertising
by creating oppositional messages.
Consumers thus seem to desire control over whether or not they are persuaded by media and
advertising. For some, this desire stems from an awareness of the possible harm of consumption
to themselves; for others, they simply want to be in charge of their own decisions and actions.
These motivations explain why enlarging consumer freedom of choice may be empowering and
beneficial. Although consumers may know that marketers create ads designed to influence
behavior (Friestad & Wright, 1994; Wright, Friestad, & Boush, 2005), some persuasion tactics
nevertheless pose a distinct challenge. Enjoyable ads are a case in point. These ads are made to
be liked and, at first glance, soliciting our liking is their sole function. Of course, enjoyable ads
aim to persuade consumers not only to like the ad but also to like the product and to eventually
buy it. Some may want more tools in their repertoire to resist this genre of persuasive
advertising. That people could have such a desire proceeds from the assumption that people have
a basic motivation to be autonomous and competent (Ryan & Deci, 2000).
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The present thesis is inspired by the apparent inequity between the marketing
effectiveness of advertisements on the one hand, and the limited amount of research on the tools
to resist them on the other. From the perspective of emotion, many strategies that consumers use
to resist persuasion are quite broad. Marketers, meanwhile, deftly play on specific emotions in
their ads. Therefore, aiming consumer resistance at emotions that are often used in advertising is
important. In other words, a productive line of inquiry might lead to ways of helping consumers
cope with (positive) emotions used to elicit behaviors beneficial to marketers. We therefore
endeavor to uncover concrete tactics for dealing with specific emotions like happiness in the
service of resisting persuasive advertising.
In the following sections, we begin with a summary of the usage and effects of
persuasion in enjoyable advertisements, followed by a discussion of consumers’ resistance
toward that persuasion. Next, we present our general objective and our Embodied Resistance to
Persuasion (ERP) model. We conclude with an overview of the findings from the empirical
chapters.
Persuasion
Advertising is a form of persuasion. Persuasive communication seeks to actively change
people’s attitudes about a topic (Petty & Wegener, 1998). In the context of advertising,
consumers are the target group (e.g., Meyers-Levy & Malaviya, 1999), and changing an attitude
is expected to precipitate a change in behavior. The goal of persuasion in advertising is to create
positive feelings and attitudes toward a product or service. After exposure to an advertisement,
consumers should be persuaded to desire or at the very least like the advertised product more.
Factors that affect persuasion success include context (Malaviya, 2007; Malaviya,
Kisielius, & Sternthal 1996), person (Hovland & Janis, 1959; Cacioppo, Petty, Feinstein, &
Jarvis, 1996), medium (Dahlén, 2005), and message content (Costanzo & Peterson, 1994; Resnik
& Stern, 1977). Research points to an optimal level of cognitive elaboration present in
demonstrably effective advertising. Elaboration of the persuasive message in turn depends on
cognition (e.g., reasoning and memory) and affect (e.g., emotion and mood), which are both
crucial at different stages of processing persuasive messages (Petty, 1997; Petty & Cacioppo,
1986). Over the years, advertisers and marketers have developed a plethora of strategies to create
successfully persuasive advertisements. Humor is among the most commonly used strategies. By
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creating humorous, enjoyable ads, companies hope to seduce consumers into liking their brand
and buying their products.
Enjoyable Advertisements
The use of enjoyable advertisements is omnipresent; about 40 percent of all advertising is
intended to be enjoyable and humorous (Weinberger, Spotts, Campbell, & Parsons, 1995).
Enjoyment in advertising is tremendously valued; as an illustration, the top ten Super Bowl TV
commercials 2003, 2004, and 2005 all employed humor (Gulas & Weinberger, 2006). As a
further illustration, as much as 76 percent of the Clio-winning ads used humor in 1984-1988, a
sharp rise from 47 percent in 1974-1978 (Murphy, Morrison, & Zahn, 1993).
Amusing advertisements can be defined as “all forms of smile-inducing stimuli” that are
persuasive and designed to induce attitude change (Duncan, 1979, p. 302). In this thesis, we
focus on advertisements that we define as enjoyable, i.e., they are amusing, funny, engaging,
humorous, positive, and make people smile, laugh, or “feel good.” Compelling rationale exists to
consider amusement as only one possible form of enjoyment (see e.g., Oliver & Nabi, 2004). In
addition, some forms of amusement may include elements beyond simply pleasurable elements
(Oliver & Bartsch, 2010; 2011). However, because the literature suggests a degree of
interchangeability among these adjectives, at least in the advertising context (e.g., Elpers,
Mukherjee, & Hoyer 2004), we have settled on enjoyable and amusing as the criteria for the ads
used in our studies.
Effectiveness of Enjoyable Ads
Amusement in advertisements has proven highly effective in shaping people’s attitudes
toward promoted products. Evidence supports the point that amusing ads stimulate lowelaboration processing (Speck, 1987), which could explain their effectiveness to a considerable
degree. Eisend’s (2011) meta-analytic test of humor in advertising credits affect with a more
primary role than cognition. Eisend specifically proposes that humor enhances “hot” cognitions
in general (where positive cognition outweighs negative cognition) and reduces negative
cognitions through distraction effects. Humor may also evoke generic positive responses (Gulas
& Weinberger, 2006) and lead to transfer of affect through evaluative conditioning (De Houwer,
Thomas, & Baeyens, 2001).
By employing humor, amusing advertisements enhance many of the typically studied
outcome variables in advertising research, i.e., attitude toward the ad (Weinberger & Gulas,
9

1992), attitude toward the brand (Weinberger & Gulas, 1992), positive affect (Sternthal & Craig,
1973), positive cognitive responses (Speck, 1987), and recognition (Madden & Weinberger,
1984). Gelb and Pickett (1983) were the first to demonstrate a relationship between perceived
funniness of an ad and attitude toward it. Gelb and Zinkhan (1986) found that the use of humor
explained 20 percent of the variance of attitudes toward the brand. Pelsmacker and Geuens
(1999) have shown that intensity of amusement correlates positively with attitude toward the ad.
Despite these clear links between humor and positive consumer responses, humor can also
trigger undesirable consequences. Humor can, for example, decrease comprehension (Sternthal
& Craig, 1973; Madden & Weinberger, 1984) and credibility (Madden & Weinberger, 1984).
However, in his overview and meta-analysis of humor’s effects in advertising, Eisend (2009)
concluded that the use of humor, in general, enhances attitude toward the ad, positive affect,
attention, cognitive positive responses, and recognition.
To conclude, enjoyable advertisements are ubiquitous, beneficial, and have positive
effects on advertising effectiveness. Hence, when developing strategies to help people resist
persuasion, it is profitable to focus on the positive responses that are elicited by amusing
advertisements.
Resistance to Persuasion
We define resistance to persuasion as a usually motivated attempt to withstand persuasion
effects, conforming to the use of the concept by other researchers (e.g., Zuwerink, Jacks, &
Cameron, 2003). Much is known from the literature regarding the strategies consumers employ
to resist persuasion. Fransen, Verlegh, Kirmani, and Smit (2015) recently proposed three types of
resistance strategies – avoidance, contesting, and empowering – to categorize the methods
adopted by consumers to resist the effects of advertising. Avoidance strategies consist of
avoiding the ad altogether or only paying attention to those parts of a message that confirm
existing beliefs. Contesting strategies entail a set of approaches that actively counter specific
elements of the ad (e.g., counter arguing, source derogation, message derogation), while
empowerment strategies focus on confirming existing attitudes (e.g., attitude bolstering and
social validation).
Interestingly, none of these strategies deals specifically with the positive emotional or
affective responses that are often elicited by advertisements and have been found to increase
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persuasion. Because the use of positive emotions in ads is ubiquitous and effective, the study of
how consumers can resist persuasion by focusing on the emotions in the ad is clearly worthwhile.
Emotions in Resistance
Although researchers know that marketers try to persuade consumers by using positive
emotions, knowledge is lacking on how to resist these kinds of ads. What’s necessary now is
better understanding of how consumers can effectively deal with these emotions in order to resist
advertisements. Erecting a bulwark against persuasion, as delivered by enjoyable and amusing
advertisements, requires focusing on the specific emotions that marketers seek to produce in
consumers.
Companies use amusing ads to influence us and more to the point, to make us smile with
enjoyment. As mentioned earlier, consumers are directed into lower elaboration paths as they
watch enjoyable and amusing advertisements. For instance, Speck (1987) claimed that in humordominated processing, humor serves as a heuristic cue for superficial – i.e., peripheral –
processing, lowering defenses against persuasion. On this account, consumers might protect
themselves against advertising’s effects by “resisting” specific emotions that ads induce as part
of their persuasive potential. They might accomplish this resistance by regulating their emotions
when exposed to an ad (e.g., not smiling) away from the effects targeted by the ad. The literature
supports the assumption that emotion regulation as here described may find a viable starting
point in the bodily expression of emotion, as we will argue below.
Embodiment in Resistance
In a special issue on embodiment of the Journal of Consumer Psychology, Krishna and
Schwarz (2014) presented recent findings demonstrating that consumers’ attitudes and intentions
are often embodied, at least partially. The implication is that the body plays a role in shaping
people’s minds. As such, bodily states or changes in bodily states serve as sources of information
when forming attitudes and intentions (Herbert & Pollatos, 2012). In the context of advertising,
embodiment means that people smile at an amusing ad and interpret the related feelings of
happiness as information to evaluate the ad and the promoted product. In other words, smiling at
an ad causes us to like it more. When seeking to resist ads of this type, self-regulating this almost
reflexive smiling response might ultimately reduce liking for the ad.
Embodiment goes beyond a one-way association from attitudes and intentions to bodily
states. Altering bodily states may well induce concomitant changes in attitudes and intentions,
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just as changes in behavior may incite alterations in cognition, as shown in cognitive behavioral
therapies. We hypothesize that consumers can resist advertising effects through modulating their
“default” bodily response to the ad, including emotions targeted by the ad and the ensuing
attitudes. Currently, evidence in the research literature to support this hypothesis is insufficient.
Assembled findings on embodied emotion and the embodiment of attitudes that lead us to this
novel hypothesis will be discussed below.
Shared Resistance
Obvious gaps exist in the literature where the effects of emotion regulation and
embodiment are concerned. Similarly, the literature on persuasive effects reveals an emphasis on
the individual consumer at the expense of other perspectives, such as group effects. Ads, like
most forms of television programming, are often consumed in company, e.g., at home with
family relatives, or friends. Ads that attempt to persuade using emotion or humor may derive
added effect from emotion sharing in co-viewing persons. Consequently, a reasonable hypothesis
might be that resistance to persuasion can likewise derive benefit from sharing emotion
regulation across co-viewing individuals. We propose more specifically that mimicking
emotional expressions of other viewers is key to shared emotion and shared regulation of
emotion.
Shared emotion regulation may be relatively easy because the individual viewer of an ad
is “supported” by a co-viewer. Expanding the unit of analysis from the individual to the group,
we speculate that under some conditions, shared emotion regulation transforms into joint
resistance to persuasion. In sum, we suggest embodied emotion regulation as a viable, new
strategy for resistance to persuasion that can also be shared among co-viewing consumers.
General Aim
The aim of this thesis is to investigate if and how people can use their body to resist
persuasion. More precisely, we investigate the role of one form of bodily expression, facial
expression of emotion, in resistance to persuasion. We selected facial expression as the target
factor in resistance because it may be considered a privileged point of application of emotion
regulation (Izard, 1990). Facial expression is privileged among all emotion response components
in the sense that it is most easily influenced by regulation, while the control of such bodily
responses as facial expression can in turn affect all other emotion components. A secondary
consideration for this choice is that recent research instrumentation enables us to measure facial
12

expression in ways suitable to assess whether it is possible to resist persuasion by controlling
facial expression of emotion.
Our overarching research question reads: Is it possible to resist enjoyable advertisements
by suppressing facial expression of happiness? We hypothesize that suppressive effects of down
regulation of facial expression play a key role in what we will call Embodied Resistance to
Persuasion (ERP), which we fully model in the theoretical framework below.
Theoretical Framework
The role of facial expression in Embodied Resistance to Persuasion is part of a theoretical
framework summarized in the ERP model (Figure 1). We introduce each of the components and
state the main tenets of the ERP model in subsequent sections.

Figure 1. Model of Embodied Resistance to Persuasion
Emotion
Embodied Resistance to Persuasion is a particular form of emotion regulation, namely
regulation in the service of resistance. We first must define what we mean by emotion and
emotion regulation, mainly by singling out the definitions used from alternative theoretical
approaches. Research on emotion has been dominated by Ekman’s (1972) Basic Emotion
Theory. New evidence (e.g., see Barrett, Mesquita, & Gendron, 2011; Russell, Bachorowski, &
Fernández-Dols, 2003), however, has challenged this well-established theory, especially its claim
that the commonly understood emotions are each discrete phenomena, category bounded, easy to
produce and easily recognizable (Barrett, 2006; Russell, 2003). We chose the componential
conceptualization of emotion as an alternative that, like the basic emotion view, permits labeling
13

emotions and expressions as categories, but unlike Basic Emotion Theory does not restrict the
categorization of any emotion to a set of basic labels. On the contrary, emotions can be labeled
according to outcomes of an ongoing process of appraisal of the emotional stimulus, giving rise
to an essentially open set of labels. Obviously, the traditional basic emotion labels are not
excluded from these outcomes.
The ERP model has its starting point in Scherer’s componential process model of
emotions (2004, 2009), which conceives emotions as synchronized reactions of modules that
operate in interdependency (Scherer, 2001). As with all emotion theories, affect is the foundation
of emotion. Emotion is thus comparable to a luxury variant of affect: It contributes to affect a
number of component emotion processes notably 1) an elaborate appraisal of the stimulus,
including feeling and action tendencies as component processes, and 2) preparation for action.
Scherer’s model conforms to the appraisal-action schema observed in all major emotion theories
do. However, in our use of the componential model, the importance of the action component is
especially pronounced. ERP subscribes to a premise not explicit in Scherer’s model, namely that
action readiness is a sine qua non for emotion (Frijda, 2007). We explore these concepts in more
detail below.
This investigation parallels the distinction typically made between antecedent and
response components in contemporary research on emotion regulation (Gross, 1998). Antecedent
components of emotion include appraisal and global action readiness or motivation. Appraisal
results immediately in an action orientation of the organism. We assume that an enjoyable ad is
first appraised as funny and worth attending to, leading to global action readiness of the viewer, a
motivation to approach or stay with the ad. This global approach readiness lacks specificity with
regards to behavioral implementation. Emotional responses, as consequents, logically follow the
outcomes of antecedent components, and consist of a) subjective feeling, b) physiological
responses, and c) expressive responses, the latter including facial expression. A final emotional
response is d) a specific action tendency. The action tendency response is a specification of the
global approach motivation into appetitive attitudes, a point that receives further attention in the
following sections. For instance, once an ad has been appraised as funny and worthwhile, it
immediately instigates an approach tendency. The emotional response may consist of the
consumer feeling positive and interested, exhibiting a decrease in heart rate and an increase of
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happy facial expression. The response reflects a specific action tendency to keep watching in
anticipation of more fun to come.
Facial expression. Facial expressions of emotion are semi-universal sequences of facial
muscle contractions associated with the emotional state of a person. The traditional view of
Basic Emotion Theory considers these expressions discrete, innate, and culturally universal (e.g.,
Ekman, 1972; Ekman & Cordano, 2011). However, evidence concerning the relationship
between emotion and facial expression subverts the notion of basic emotion categories being
related to fixed expressions (e.g., Jack, Garrod, Yu, Caldara, & Schyns, 2012; see FernándezDols, 2013 for a review).
Recent social and psychological constructionist approaches (e.g., Barrett, 2009;
Mesquita, 2010; Russell, 2003) propose that distinct emotions do not have singular, unique
manifestation in facial expression, and are likewise not considered natural kinds associated with
dedicated brain circuits. We discuss this controversy because the main tool used in this thesis,
the automated facial coding software, is theoretically and practically rooted in Basic Emotion
Theory. However, we believe this fact does not prevent us from using the software with
theoretical conceptualizations in mind other than Basic Emotion Theory – i.e., in line with the
component process model of emotion and emotion regulation.
We consider in particular that the set of traditional basic emotion expressions may be part
of the much larger or indeed open array of emotion-expression combinations. For instance, one
may safely assume that a smiling person is in a happy mood (e.g., Reisenzein, Studtmann, &
Horstmann, 2013). However, uncertainty arises when the question turns to what aspects of
emotion are “expressed” through a smiling face. Following the logic of functional accounts of
emotion, facial expressions have been argued to reflect forms of action readiness (Frijda, 2007).
One way to test this proposal would be to present participants with happiness-inducing stimuli
and determine whether their facial expression of happiness is predictive of action tendencies (and
resulting appetitive attitudes) toward these stimuli, as we will do in this thesis.
The following practical example illustrates the use of attending to functional aspects of
facial expression. Imagine someone observing you smiling intensely while watching an
enjoyable commercial on television. This observer cannot be sure about your feelings at that
particular moment but probably infers that when you are pulling your lip corner up (i.e.,
smiling), it means you are feeling happy. Frijda and Tcherkassof (1997) would argue that you are
15

not only smiling and feeling happy, but that you are also expressing favorable action tendencies
to approach the commercial. Marketers and advertisers have taken note of this relationship
because they are interested not only in how consumers emotionally respond to an advertisement,
but probably even more so in how consumers’ feelings relate to behavioral tendencies toward the
commercials, products, and brands.
The next example will make this conceptual relationship more concrete. Suppose you are
a salesperson demonstrating a new kitchen tool for a small audience that has the option of
immediately buying the product. You observe during your presentation that your audience is
amused. They smile unambiguously. Would you infer that they simply like what you are saying
and doing, or can you infer from their smiles that they also like and want the kitchen tool?
Following the action tendency view of emotion expression, we will address the general
question: Can we tell from facial expression whether consumers faced with a product
presentation have a particular action readiness toward the product? More to the point is the
question: Do they want it? We will subscribe to the hypothesis that facial expression of emotion
reflects a state of action readiness (Frijda & Tcherkassoff, 1997). In addition, we argue that
action readiness (Frijda, Kuipers, & ter Schure, 1989) in viewing ads takes the form of appetitive
attitudes (as defined in Fishbein & Ajzen, 1975) toward ads, products, and brands.
Appetitive Attitudes
Fishbein and Ajzen’s (1975; Ajzen & Fishbein, 1980) definition is the starting point for
our conceptualization of attitudes as action-oriented emotional responses. An attitude is the sum
of the beliefs about the outcome of one’s behavior with regard to the attitude’s object. Ads,
brands, and products can be objects of attitudes and emotions. Eagly and Chaiken (2007)
recently defined attitudes as specific beliefs, namely evaluations of experience with the object.
Attitudes represent a tendency to “evaluate a particular entity with some degree of favor or
disfavor” (Eagly & Chaiken, 2007, p. 598-599). The presence of a favorability evaluation is why
attitude may be called appetitive.
Eagly and Chaiken (2007) distinguish three evaluative components in attitudes:
cognition, affect, and behavior. These can be mapped onto the components of emotion.
Cognition and affect evaluation correspond with appraisal of the object and global action
motivation. For example, Breckler (1984) showed that affect measures correlated with physical
distance taken to an object. The behavioral evaluation component of attitudes corresponds with
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what exactly one emotionally would like to do with the object. For instance, a readiness of
approach to an ad evaluated as funny is specified as a tendency to engage in interested
exploration, to pay attention, be with the ad, identify or care for the brand, possess the product
and others (see Frijda, 2007). In recent years, attitudes, too, have been considered embodied
inclinations, that is attitudes involve a readiness of the body to act according to the evaluation
(Niedenthal, Barsalou, Winkielman, Krauth-Gruber, & Ric, 2005).
In the realm of persuasive advertising, the ad itself, the brand, and product purchase
intentions are objects of appetitive attitudes. Because the model of emotion adopted here
involves synchronized rather than strictly subsequent emotion component processes, we can only
loosely sketch the temporal aspect of the emotional process. While viewing an amusing ad,
typically a readiness to approach arises in the wake of or simultaneous with its appraisal as
funny. In addition, while viewing or immediately following an ad, this approach motivation
corresponds to distinct appetitive attitudes, each having their own behavioral implementations. In
this thesis, they include 1) immediate liking for the ad – involving a desire to attend it to the full
and enjoy it; 2) brand liking – involving a tendency to identify with the brand – to associate the
self with it; and 3) purchase intention – involving the tendency to put forth effort and invest
resources to possess the product.
Emotion Regulation
Emotion regulation is a conscious or unconscious sequence of steps taken to control or
change emotions. The process of emotion regulation starts when internal or external stimuli
trigger, through a semi-stable individual threshold, the affective appraisal. The cultural- and
individual-specific patterns of self-regulatory actions lead to modification of the default response
and hence final behavioral outcome (Gross & Thompson, 2007). Emotion regulation is not
necessarily effortless, as it involves substantial attentional resources (Gross, 1998; Gross & John,
2003) and hence leads to, for example, cognitive depletion (Wheeler, Briñol, & Hermann, 2007).
However, we do not investigate the latter assumption in this thesis. We also are oblivious to the
ongoing debate on the logical or empirical possibility of unregulated emotions (see Kappas,
2011). In addition, many types of emotion regulation have been reported (e.g., see Brans, Koval,
Verduyn, Lim, & Kuppens, 2013). Reflection, rumination, and distraction are examples of
emotion regulation strategies, but we focus on the two most general ones: antecedent- and
response-focused strategies (Gross, 2002), which also fit well into our theoretical model.
17

Cognitive reappraisal is an antecedent-focused strategy. Reappraisal down-regulates and
changes the perception of emotional events to become more objective and analytical, decreasing
felt emotion. For example, someone who has recently lost a parent can think, “Dying is natural to
life and it happens sooner or later.” Up-regulation leads to perceiving events in a subjective and
involved manner, which increases felt emotion (Lazarus & Alfert, 1964). As a cognitive strategy,
reappraisal modifies appraisal and action readiness. Importantly, cognitive reappraisal is capable
of increasing resistance to temptation. For example, Leroy, Grégoire, Magen, Gross, and
Mikolajczak (2012; 2012a) found that reappraisal could make a task more appealing and
temptation less attractive, thus aiding in temptation resistance.
Expressive regulation is the response-focused emotion regulation strategy that can either
suppress or amplify outward signs of inner feelings (Gross & John, 2003). Suppression of bodily
expressions has an inhibitory function and is generally associated with poorer wellbeing and
psychological functioning (e.g., Svaldi, Tuschen-Caffier, Lackner, Zimmermann, & Naumann,
2012). Amplification has an excitatory function, as it intensifies the organism’s physiological
responses. People experience stronger emotion when activation of the sympathetic nervous
system is amplified (Demaree, Schmeichel, Robinson, Everhart, 2004). Expressive regulation
taps more directly into expression of emotion than cognitive reappraisal does.
Returning to our case of positive emotions provoked by enjoyable ads, we propose that
amusing ads typically lead to an appraisal as “funny” and attractive, related to an approach
motivation. This appraisal and the ensuing action readiness might be regulated, which would go
toward controlling one’s attitude with respect to the amusing stimuli, e.g., an ad. Assuming such
self-regulation is feasible, emotion regulation is a tool that consumers could adapt for purposes
of their own “defense” against persuasive advertising. From this perspective, we believe that our
study of emotion regulation will contribute substantially to the literature of resistance to
persuasion. Emotion may be regulated through adjusting one’s thought patterns, feelings, or
expressions. Expression regulation is crucial to embodied emotion regulation, a concept
discussed below.
Embodied emotion regulation through facial expression. We posit that bodily
expression is a privileged point of application for emotion regulation. A general argument for
this assertion is that emotions as a whole (including attitudes as emotional responses) are
themselves embodied. All component systems of emotion appraisal, global motivation, and
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responses, that is specific action tendencies and expressions, have been shown to be affected by
instructions or implicit cues leading to different body postures (Niedenthal et al. 2005).
Therefore, it can be expected that the control of bodily expressions can affect all other emotion
components. Next, several arguments exist in favor of specifically facial expression as a
privileged nexus of emotion regulation among the bodily concomitants of emotion. Facial
muscles are hypothesized to have direct, two-way connections with the experienced and
expressed emotion (Friesen & Ekman, 1983). If facial expressions were merely a readout of
emotion, then they would have no role in emotion regulation (see Izard 1990, for review), a
notion we reject in this thesis.
Facial expression regulates emotion strength because facial expression feeds back on felt
emotion intensity (Leventhal, 1984). Facial efference theory (Zajonc, 1985; Adelmann & Zajonc,
1989; Zajonc, Murphy & Ingelhart, 1989) takes as a starting point the well-known fact that
facial musculature is controlled by afferent input originating in the brain’s emotion centers and
adds to this that, in turn, facial musculature activates efferent neural output to the emotion
centers. Research in support of facial efference theory presents compelling biological evidence
of facial muscle contractions influencing affective experiences by regulating blood flow (most
prominently in the nose area) to the brain.
The facial feedback hypothesis goes one-step further than postulating an efferent
influence of expression on feeling. Indeed, this hypothesis is a “causal assertion that feedback
from facial expression affects emotional experience and behavior” (Buck, 1980, p. 813). See
Figure 2 for a forced “smile” muscle activation in the typical facial feedback experiment.
Furthermore, Strack, Fritz, and Stepper (1988) found that a forced smile resulted in higher humor
responses.
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Figure 2. A forced “smile” muscle activation in the typical facial feedback experiment
Zajonc (1985) went on to demonstrate that “facial muscles act as ligatures on facial blood
vessels and thereby regulate cerebral blood flow, which, in turn influences subjective feeling” (p.
16). For example, Zajonc, Murphy, and Inglehart (1989) asked participants to read aloud stories
containing ü (U-umlaut), a vowel that involves action of the corrugator muscle and nostril
constriction. Those two movements are typically part of negative emotion expression. As
predicted, reading aloud “Jürgen,” “füchse,” and “hühner” lead to higher forehead temperatures
in contrast to stories containing “Peter,” “hunde,” and “katzen,” because hypothetically the
utterance of ü caused an airflow cooling the brain. This efferent influence presumably caused
differences in experienced emotion. Participants reported liking the non ü-story more even when
participant origin, content recall, or interest in German language were controlled for.
In sum, ERP could in principle deploy other means than facial expression or facial
expression alone (e.g., breathing slowly or shaking the head in “no” gesture), but facial
expression is an essential and arguably privileged component of embodied emotion regulation.
Therefore, we focus in this thesis on facial expression.
Shared emotion regulation: Facial mimicry. Emotion regulation often occurs in the
presence of others. We propose that a special form of embodied emotion regulation is mimicking
others’ facial expression and that facial mimicry is more spontaneous than emotion regulation.
Response- and antecedent-focused emotion regulation is typically private. On the other hand,
people often view ads together. One way, then, that emotion regulation might be extended from
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the isolated individual to a social situation involving a co-viewer is through unconscious
mimicking of facial expression.
Facial mimicry is the action of specific muscles in response to others’ facial expressions.
(Bush, Barr, McHugo, & Lanzetta, 1989). This phenomenon occurs automatically and
spontaneously whenever another person is co-present and visible. The mere perception of facial
expressions of others’ emotions activates observers’ facial muscles – as measured by facial
electromyography – that correspond to the perceived emotion (Dimberg, 1982; Lundqvist, 1995).
Facial mimicry occurs fast – within 300 milliseconds (Dimberg, Thunberg, & Grunedal, 2002) –
and it may even be an innate aspect of perceiving others (Niedenthal et al., 2005). Importantly,
we adopt Bush et al.’s (1989) definition of facial mimicry because it involves the process of
“modulation of a subject’s own expressive displays” (p.32) rather than one-to-one mimicry
outcomes.
We propose that mimicry combined with facial feedback results in shared emotion. An
example is that when two persons mimic each other, mutual feelings of liking are enhanced (for
a review, see Lakin, Jefferis, Cheng, and Chartrand, 2003). As far as the mimicked other is
regulating their emotion involving facial expression, the perceiver will follow the other in the
regulation. Through this process, expression of emotion and its regulation in one individual will
affect co-viewers and vice versa. In other words, facial mimicry may be the vehicle for
interpersonal sharing of emotion but also of interpersonal sharing of regulation.
Competent consumers may deploy shared emotion regulation. For instance, imagine that
a parent’s disapproving facial expression in reaction to an ad of appealing but sugar-rich
chocolate bar is mirrored by a change in the expression of a child watching the parent. Owing to
properties of facial feedback, the child’s initially positive facial expression is down-regulated,
leading to suppression of the child’s positive feelings toward the amusing advertisement of an
unhealthy but appealing chocolate bar.
Aims of the Studies
Broadly speaking, we study resistance to persuasion tailored to the intended emotional
effect the ad tries to achieve. We focus on resistance toward persuasion by facial
expression manifested in emotion regulation and facial mimicry. The latter phenomenon expands
the notion of embodied emotion regulation to social situations of individual consumers watching
ads in the company of others. Our primary aim is thus to investigate the role of facial expression
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in suppressive emotion regulation for embodied resistance. A secondary aim is instrumental to
the former. Before we can test the role of facial expression in emotion regulation and resistance,
we need an objective measure of facial expression for our research of consumer emotions.
Automated facial coding will be validated for its efficiency in measuring facial expression as an
index of embodied resistance to persuasion. In doing so, we pose the following three hypotheses.
Research Questions & Hypotheses
The first, basic question is whether facial expression reliably predicts attitude change. We
study this question in Chapters 2 and 3. The second question, explored in Chapter 4, is if emotion
regulation of facial expression helps in resisting persuasion. Chapter 5 focuses on a final
question, namely whether a shared form of emotion regulation – facial mimicry – influences
facial expression and therefore attitudes of the consumers. In sum, the three hypotheses (H) are:
During exposure to an enjoyable ad:
x

H1: Facial expression of happiness predicts intensity of appetitive attitudes;

x

H2: Suppressing facial expression of emotion helps consumers in downward
regulation of appetitive attitude;

x

H3: Mimicking other consumers inhibits target consumers’ facial expression of
happiness and subsequently their appetitive attitudes.
Overview of Experimental Studies

In the present chapter (Chapter 1), we have presented the tenets of our model of
Embodied Resistance to Persuasion (ERP). Chapter 2 paves the way for testing some of these
tenets by reporting a validation study of our main instrument. Because we study ERP through
facial expression, we first need to establish the validity of an automated facial coding tool that
we use in the studies reported in subsequent chapters. Chapters 3 through 5 report tests of
selected elements of the ERP chain. In Chapter 3, we evaluate the core premise of our ERP
model in the first facial coding experiment. We demonstrate that intensity of the facial
expression predicts the intensity of consumers’ appetitive attitudes in response to enjoyable
advertisements. In Chapter 4, we thoroughly test consumer resistance to persuasion through
embodied emotion regulation in seven facial coding experiments. So far, the viewing situation is
limited to the individual consumer watching an ad in isolation. Chapter 5 adds tests of shared
ERP where we demonstrate effects of facial mimicry on consumers’ attitudes and intentions in
three experiments. A brief final chapter (Chapter 6) recapitulates major findings and provides
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implications and considerations for future research. For an overview of the empirical chapters in
this thesis testing specific components of our ERP model, see Figure 3 and see below.

Figure 3. Overview of empirical chapters in this thesis testing specific components of our ERP
model.
Chapter 2 – FaceReader Validation
Chapter 2 introduces and validates FaceReader – a tool for automated facial coding.
Previous methods, e.g., manual facial coding or facial electromyography, did not allow for largescale experiments necessary to study the effects of ERP via facial expression. However,
automated facial coding is still a relatively new method, the first tools having been available
commercially only since 2005. We demonstrated the validity and reliability of such a tool –
FaceReader (Noldus, 2014) – in a series of basic emotions and F(acial) A(ction) C(oding)
S(ystem) recognition studies. We showed that on average, FaceReader recognized 88% of the
target basic emotion expressions (Ekman, 1972; Ekman & Cordano, 2011) and reached .69
FACS index of agreement (Ekman, Friesen, & Hager, 2002). Participants’ gender or ethnicity
did not meaningfully affect recognition performance. Thus, we were fully satisfied with the
software’s performance for the purposes of the experiments in Chapters 3-5.
Chapter 3 – Facial Expression Is Part of Consumers’ Attitude
In Chapter 3, participants viewed amusing advertisements. An emotional response to the
ads may be assumed to involve Frijda’s action tendencies (2007), such as approach and be with
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the ad and the brand, and to possess displayed articles. In this study, approach and be-with
tendencies were operationalized as ad liking (AAD) (Phillips, 2000) and brand liking (AB)
(Chattopadhyay & Basu, 1990). Participants were recorded watching three popular high,
medium, and low amusing video advertisements. Facial expressions during exposure to the
commercials were coded using FaceReader. Ad and brand liking were measured afterwards. In
the high and medium, but not in the low amusement conditions, positive correlations were found
between happiness scores and appetitive attitudes (i.e., attitude toward the ad and the advertised
brand). No such correlations were obtained for any other basic emotion (sadness, anger, surprise,
fear, disgust) in any conditions. We propose to have found initial support for the hypothesis that
facial expressions not only reflect communicative intent, feeling, mood, or appraisals, but also
may equally reflect appetitive attitudes.
We also introduce a novel method to gather ecologically valid facial expression responses
from consumers’ own devices while in their homes or offices through a web-based facial coding
platform that we use in the next experiments. We claim primacy in demonstrating this particular
method of web-based facial coding. A similar study by Teixeira, Picard, and el Kaliouby (2014)
was accepted and available (in press) in February 2014 for publication in Marketing Science,
while our article was accepted and already available in August 2013 in the Journal of
Neuroscience, Psychology and Economics. Their article was published in May 2014, ours in
March 2014.
Chapter 4 – Consumer Resistance through Embodied Emotion Regulation
Facial expression predicts consumers’ attitudes, as established in Chapter 3. Chapter 4
follows with an investigation of how the relationship between facial expression and attitudes can
be modified or even negated. Across seven experiments, we showed that response- and
antecedent-focused emotion regulation decreases (increases) positive (negative) responses to a
variety of advertisements. In five experiments with amusing advertisements, we demonstrated a
causal mediation path from emotion regulation to expression and further down to attitude
change, although we did not fully replicate the same pattern for disgusting ads.
Chapter 5 – Consumer Resistance through Shared Emotion Regulation
In Chapters 3 and 4, consumers watched the advertisements by themselves; however,
people often watch ads together, and this is why we simulated a co-viewer using an avatar in the
studies reported in Chapter 5. Across three experiments, we demonstrated that during exposure
24

to an amusing advertisement, shared emotion regulation modified consumers’ happiness and
subsequently their appetitive attitudes. Specifically, we found that consumers’ incompatible
mimicry – manipulated through a “disgusted” avatar – decreased their felt and expressed
happiness, which in turn caused lower attitudes and intentions. To precisely manipulate facial
mimicry in the main studies, we developed an innovative method of virtual avatars embedded
into an advertisement that we described extensively. We concluded that resistance to persuasion
is enhanced by the presence of skeptical co-viewers that express their “negative attitudes”
through facial expression.
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Chapter 2
Validation of Automated Facial Coding Tool1

1

This chapter is published as:

Lewinski, P., den Uyl, T. M., & Butler, C. (2014). Automated facial coding: Validation of basic
emotions and FACS AUs recognition in FaceReader. Journal of Neuroscience, Psychology, and
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Abstract
In this paper, we validated automated facial coding (AFC) software – FaceReader (Noldus,
2014) - on two publicly available and objective datasets of human expressions of basic emotions.
We present the matching scores (accuracy) for recognition of facial expressions and the Facial
Action Coding System (FACS) index of agreement. In 2005, matching scores of 89% were
reported for FaceReader. However, previous research used a version of FaceReader that
implemented older algorithms (version 1.0) and did not contain FACS classifiers. In this study,
we tested the newest version (6.0). FaceReader recognized 88% of the target emotional labels in
the Warsaw Set of Emotional Facial Expression Pictures (WSEFEP) and Amsterdam Dynamic
Facial Expression Set (ADFES). The software reached a FACS index of agreement of 0.69 on
average in both datasets. The results of this validation test are meaningful only in relation to
human performance rates for both basic emotion recognition and FACS coding. The human
emotions recognition for the two datasets was 85% therefore; FaceReader is as good at
recognizing emotions as humans. In order to receive FACS certification, a human coder must
reach an agreement of 0.70 with the master coding of the final test. Even though FaceReader did
not attain this score, action units (AUs) 1, 2, 4, 5, 6, 9, 12, 15 and 25 might be used with high
accuracy. We believe that FaceReader has proven to be a reliable indicator of basic emotions in
the past decade and has a potential to become similarly robust with FACS.
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Introduction
Manual facial coding – though precise – is a labor-intensive task. Due to recent advance,
automated facial coding (AFC) is becoming more reliable and ubiquitous (Valstar, Mehu, Jiang,
Pantic & Scherer, 2012). Software for AFC either directly FACS-codes facial movements or
categorizes them into emotions or cognitive states. The FACS manual is a +700-page guide
describing procedures for the manual, objective codification of facial behavior (Ekman &
Friesen, 1978; Ekman, Friesen, & Hager, 2002). The AFC software, along with other tools such
as electrodermal response registration (for a review see Lajante, Droulers, Dondaine, &
Amarantini, 2012); heart rate registration (e.g., Micu & Plummer, 2010); EEG (e.g., Cook,
Warren, Pajot, Schairer, & Leuchter, 2011) or eye-tracking (e.g., Ramsøy, Friis-Olivarius,
Jacobsen, Jensen, & Skov, 2012) is an accessible alternative for many researchers in consumer
neuroscience.
The focus of this paper is to show the performance of FaceReader (Noldus, 2014) in the
last tenant of validity and reliability of AFC software: recognition studies (e.g., Russell, 1994;
Nelson & Russell, 2013). Analogous to human recognition studies, we provide one aggregated
number that can be quoted in further research with FaceReader as an objective accuracy score
(see in Method for definition). Every researcher using FaceReader invariably asks the questions –
“how well does the software measure what it is supposed to measure?” In the current paper, we
put forward the answer in the results sections.
FaceReader
FaceReader (Noldus, 2014) is the first commercially available AFC software still in
existence. The software first finds a person’s face, and then creates a 3D Active Appearance
Model (AAM) (Cootes & Taylor, 2004) of a face. In the last stage, the AAM is used to compute
scores of probability and intensity of facial expressions on a continuous scale from 0 to 1. For an
algorithmic description of FaceReader, see van Kuilenburg, Wiering, & den Uyl (2005).
FaceReader classifies people’s emotions into discrete categories of basic emotions (Ekman,
Sorenson, & Friesen, 1969; Ekman & Cordano, 2011). In previous research, accuracy (i.e.,
matching scores) of 89% (den Uyl & van Kuilenburg, 2005; van Kuilenburg, et al., 2005) was
reported. In a standard FaceReader experiment, the facial data is gathered through an external
remote webcam or one embedded into an existing eyetracker (e.g., Tobii or SMI). In addition,
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FaceReader Online can be integrated with Qualtrics and crowdsourcing platforms while
analyzing facial data in a secure cloud, using people’s own webcams 1. The algorithms used in
FaceReader Online are always up to date with the latest available version of FaceReader.
In the past few years, there has been an increase in academic research with FaceReader.
FaceReader has proven useful in variety of contexts, such as emotion science (Chentsova-Dutton
& Tsai, 2010), educational research (e.g., Terzis, Moridis, & Economides, 2012; 2013; Chiu,
Chou, Wu, & Liaw, 2014) consumer behavior (e.g., Garcia-Burgos & Zamora, 2013; de Wijk,
He, Mensink, Verhoeven, & de Graaf, 2014; Danner, Sidorkina, Joechl, & Duerrschmid, 2014),
user-experience (e.g., Goldberg, 2014) and in marketing research (e.g., Lewinski, Fransen, &
Tan, 2014).
In previous research (van Kuilenburg et al., 2005), matching scores were reported for
FaceReader but the training and test dataset came from the same database, possibly inflating the
recognition scores. The method used for testing the performance, leave-one-out cross-validation,
was determined to be the best choice in 2005, as the authors had only a single database of
annotated facial expressions at their disposal. In the current paper, we did not have this limitation
anymore, as we had two annotated databases (ADFES and WSEFEP) available for testing that
were not included in the FaceReader 6.0 training dataset. In addition, previous versions of
FaceReader had older versions (1.0) of algorithms and did not contain FACS classifiers.
Since version 1.0 was made public 10 years ago, versions 2.0, 3.0, 4.0, 5.0 have been
made commercially available but were never re-validated. For this reason, we decided to test the
newest version (6.0) in this study. In comparison to earlier versions, the main improvements in
version 6.0, as relevant to academic research, are: (a) increased classification speed through code
optimization, (b) increased robustness due to switching from 2D to 3D face modeling, c)
improved accuracy based on an upgrade to 510 key identification points on the face instead of 55
key points. Version 6.0 can also analyze arousal and valence based on Russell’s Circumplex
Model of Affect (1980) as well as contempt, but the WSEFEP and ADFES datasets did not
provide such labels and therefore we could not test these three new categories.
Validity and Reliability of AFC
We believe that there are some common misconceptions as to how to validate AFC
software. We argue that the validity and reliability of AFC is based on (a) principles of computer
1

For FaceReader Online see - www.facereader-online.com
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algorithms, (b) psychological theories and (c) recognition studies. In this paper, we provide
explicit evidence for the last point but we briefly explain the first two for the sake of clarity.
Computer algorithms code facial expressions according to a set of fixed rules that are
invariably applied to each expression. The algorithms always follow this specific coding
protocol, do not have personal biases (e.g., about gender, culture or age) and do not get tired. It is
very unlikely that human coders will ever be able to reach the level of objectivity of AFC. The
artificial intelligence that stands behind AFC simply does not have human free will and the
unconstrained possibilities of making subjective choices. Consider that, as an example, that
running AFC software twice on the same dataset will always give the same results.
Furthermore, as is the case with FaceReader, AFC is based on psychological theories and
therefore the algorithms build upon preexisting knowledge. The FaceReader software estimates
human affective states using methods determined by theories that are supported by thousands of
scholarly articles, and does not aim to make theoretical interpretations of its own. Prominently,
FaceReader is based on more than 40 years of research on basic emotions, starting with the
seminal paper by Ekman et al. (1969).
Design and Procedure
In this paper, across Validation 1 and 2, we validated FaceReader (Noldus, 2014) on two
publicly available and objective datasets of human facial expressions of emotions. We used the
Warsaw Set of Emotional Facial Expression Pictures (WSEFEP) (Olszanowski, Pochwatko,
Kukliński, Ścibor-Rylski, & Ohme, 2008; Olszanowski et al., 2015) and the Amsterdam
Dynamic Facial Expression Set (ADFES) (van der Schalk, Hawk, Fischer, & Doosje, 2011).
FaceReader contains four different face models that are used to find the best fit for the
face that is going to be analysed. These models are: (a) “General,” the default face model; (b)
“Children,” a model for children between the ages of 3 and 10; (c) “East Asian,” a model for
East Asian faces, e.g., Japanese or Chinese; (d) “Elderly,” a model for participants ages 60 and
older. We set FaceReader to “General.” The description in the FaceReader software itself states,
“this model should work reasonably well under most circumstances for most people.” We did not
use any type (a priori or continuous) of participant calibration settings. For more information, see
the FaceReader reference manual, p. 53-54.
Validation 1 – Basic Emotions
Method
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We calculated matching scores (accuracy) (see Ekman et al., 1969; Russell, 1994) for
recognition of prototypical facial expressions (Ekman el al., 2002) of basic emotions (Ekman et
al., 1969; Ekman & Cordano, 2011). For basic emotion recognition, we adapted the definition of
matching score for human recognition from Nelson and Russell (2013), specifically “the
percentage of observers who selected the predicted label” (p. 9). In the case of AFC software,
observers become n = 1, i.e., the software itself, therefore we defined the matching score for the
AFC software as percentage of images that were recognized with the predicted label.
Results
Accuracy for basic emotions. FaceReader recognized 88% of the target emotional labels
in the 207 unique images in the Warsaw Set of Emotional Facial Expression Pictures (WSEFEP)
(Olszanowski et al., 2008; 2015) and 89% in the 154 unique images in the Amsterdam Dynamic
Facial Expression Set (ADFES) (van der Schalk et al., 2011). FaceReader failed to detect a face
in 0.95% and 3.77% of the images, respectively.
How specific emotions performed. FaceReader achieved a best recognition score (96%)
of happiness for both ADFES and WSEFEP data sets. FaceReader performed the worst in
correctly recognizing anger, with an overall average accuracy of 76%. The software classified
neutral faces as neutral in 94% of cases. For general accuracy organized by basic emotions, see
Table 1. For the confusion matrix for Table 1, which shows the number of false and true
positives and negatives, see Table 2.
On average, FaceReader recognized female (89%) emotional faces better than male
(86%). See Table 3 for an overview of the performance by gender. FaceReader best recognized
the emotions of people of Dutch (91%), less so of Caucasian (88%) and worst for those of
Turkish-Moroccan (86%) origin, see Table 4.
Across both datasets, FaceReader correctly recognized 89% of expressions on average,
whereas human participants only recognized 85%. We manually computed the average human
accuracy for WSEFEP from the original dataset made available by Olszanowski et al. (2008;
2015) and we took the original raw (%) values from Table 2 from Study 1 by van der Schalk et
al. (2011). See Table 5 for a detailed overview.
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Table 1
FaceReader Accuracy – Specific Basic Emotions: Overall
Emotion

Database Number Matched Accuracy Average
ADFES
22
21
95%
Neutral
94%
WSEFEP
30
28
93%
ADFES
23
22
96%
Happiness
96%
WSEFEP
30
29
97%
ADFES
23
22
96%
Sadness
86%
WSEFEP
30
23
77%
ADFES
25
19
76%
Anger
76%
WSEFEP
30
23
77%
ADFES
18
17
94%
Surprise
94%
WSEFEP
27
25
93%
ADFES
21
16
76%
Fear
82%
WSEFEP
32
28
88%
ADFES
22
20
91%
Disgust
92%
WSEFEP
28
26
93%
ADFES
154
137
89%
Total
88%
WSEFEP
207
182
88%
Note. Number = number of images of specific emotion in the dataset; Matched = number of
images of specific emotion in the dataset that FaceReader classified properly. See Table 2 for
confusion matrix.
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Table 2
Confusion Matrix for Table 1
FaceReader classification
Neutral

Happiness

Sadness

Anger

Surprise

Fear

Disgust

Disgust

49
0
6
9
0
4
2

0
51
0
0
0
1
0

1
0
45
3
1
1
1

0
0
1
42
0
0
1

0
1
0
0
42
3
0

1
0
0
0
2
44
0

1
1
1
1
0
0
46

Total
(Target)
52
53
53
55
45
53
50

Total
(FR)

70

52

52

44

46

47

50

361

Target-label

Neutral
Happiness
Sadness
Anger
Surprise
Fear

Note. Total (FR) is the number of times FaceReader classified the basic emotion per target-label
category. Total (Target) is number of times the basic emotion target-label is present.
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Table 3
Facereader Accuracy – Specific Basic Emotions: Gender
Emotion

Database

Gender Number Matched Accuracy Average
Male
12
12
100%
ADFES
Female
10
9
90%
93%*
Neutral
Male
14
12
86%
WSEFEP
Female
16
14
88%
89%†
Male
12
12
100%
ADFES
Female
11
10
91%
100%*
Happiness
Male
14
14
100%
WSEFEP
Female
16
15
94%
92%†
Male
13
12
92%
ADFES
Female
10
9
90%
82%*
Sadness
Male
14
10
71%
WSEFEP
Female
16
13
81%
86%†
Male
15
12
80%
ADFES
Female
10
7
70%
76%*
Anger
Male
14
10
71%
WSEFEP
Female
16
13
81%
76%†
Male
9
9
100%
ADFES
Female
9
8
89%
92%*
Surprise
Male
12
10
83%
WSEFEP
Female
15
15
100%
94%†
Male
10
7
70%
ADFES
Female
11
9
82%
73%*
Fear
Male
16
12
75%
WSEFEP
Female
16
15
94%
88%†
Male
12
10
83%
ADFES
Female
10
10
100%
88%*
Disgust
Male
14
13
93%
WSEFEP
Female
14
13
93%
96%†
Male
83
74
89%
ADFES
Female
71
62
87%
86%*
Total
Male
98
81
83%
WSEFEP
Female
109
98
90%
89%†
Male
181
155
86%
Average
All
Female
180
160
89%
Note. Number = number of images of specific emotion in the dataset; Matched = number of
images of specific emotion in the dataset that FaceReader properly classified. * - male, † - female
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Table 4
Facereader Accuracy – Specific Basic Emotions: Ethnicity
Emotion
Neutral

Happiness

Sadness

Anger

Surprise

Fear

Disgust

Total

Ethnicity
Dutch
T-M
Caucasian
Dutch
T-M
Caucasian
Dutch
T-M
Caucasian
Dutch
T-M
Caucasian
Dutch
T-M
Caucasian
Dutch
T-M
Caucasian
Dutch
T-M
Caucasian
Dutch
T-M
Caucasian

Number Matched Accuracy
12
11
92%
10
10
100%
30
28
93%
12
12
100%
11
10
91%
30
29
97%
12
12
100%
11
10
91%
30
23
77%
13
10
77%
12
8
67%
30
23
77%
11
11
100%
7
6
86%
27
25
93%
13
10
77%
8
6
75%
32
28
88%
12
11
92%
10
9
90%
28
26
93%
85
77
91%
69
59
86%
207
182
88%

Note. T-M = Turkish-Moroccan; Number = number of images of specific emotion in the dataset;
Matched = number of images of specific emotion in the dataset that FaceReader properly
classified.
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Table 5
Facereader vs. Human Accuracy
Emotion

Database
ADFES
Neutral
WSEFEP
ADFES
Happiness
WSEFEP
ADFES
Sadness
WSEFEP
ADFES
Anger
WSEFEP
ADFES
Surprise
WSEFEP
ADFES
Fear
WSEFEP
ADFES
Disgust
WSEFEP
ADFES
Total
WSEFEP

FR
95%
93%
96%
97%
96%
77%
76%
77%
94%
93%
76%
88%
91%
93%
89%
88%

Human Average
(-)
94%*
67%
67%†
91%
97%*
87%
89%†
82%
87%*
88%
85%†
88%
77%*
87%
88%†
89%
94%*
89%
89%†
84%
82%*
69%
77%†
86%
92%*
91%
84%†
87%
89%*
82%
85%†

Note. FR = FaceReader, * - FaceReader, † - Human. We computed manually the average human
accuracy for WSEFEP from WSEFEP dataset made available by Olszanowski et al. (2008; 2015)
and we took the original raw (%) values from Table 2 from Study 1 by van der Schalk et al.
(2011).

We also computed the matching score (accuracy) for the Karolinska Directed Emotional
Faces (KDEF) dataset (Lundqvist, Flykt, & Öhman, 1998) for FaceReader 6.0, which correctly
recognized 86% of basic emotions on average. In 2005, FaceReader 1.0 correctly recognized
89% of emotions correctly (den Uyl & van Kuilenburg, 2005; van Kuilenburg et al., 2005) but as
mentioned in the introduction already, the comparison method used in 2005 was not as
conservative as the approach in this paper. Therefore, the direct comparison between FaceReader
1.0 and 6.0 on the same dataset as the one used in 2005 indicates that the previous version is
better by 3%. However, it must be highlighted that FaceReader 1.0 was specifically trained to
deal well with KDEF dataset while FaceReader 6.0 now has much more robust and well-trained
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classifiers that perform just as well, if not better, on a much more diverse and thus generalizable
set of images.
Validation 2 – FACS AUs
Method
Human inter-coder reliability. We needed first to assess the reliability of the manual
human coding of the two datasets. Therefore, we calculated the agreement between the two
FACS coders using the Agreement Index, as described by Ekman et al. (2002) in the FACS
Manual who based his formula on Wexler (1972). This index is computed for every annotated
image according to the following formula:

(Number of AUs that both coders agree upon) * 2
-------------------------------------------------------------The total number of AUs scored by the two coders
For example, if an image was coded as 1+2+5+6+12 by one coder and as 5+6+12 by the
other, the agreement index would be: 3 * 2 / 8 = 0.75. Note that the intensity of the Action Unit
(AU) classification is ignored for the calculation of the agreement index, with the focus on
whether the AU is active or not.
FaceReader FACS agreement index. In the results section of Validation 2, we used the
same Agreement Index to demonstrate performance of FaceReader FACS. Therefore, we will
compare the score of a pair of certified human coders and FaceReader FACS automated coding.
It is an overall measure of accuracy in FACS coding.
Evaluation metrics. In order to evaluate the FaceReader performance for specific AUs,
we provide metrics of presence; recall; precision; F1 and 2AFC. Those metrics are usually
reported in AFC research when studying FACS performance, and we provide a brief description
for the terms used in the results section in Tables 5 and 7 for the sake of clarity. An AU is the
action unit number from the FACS manual (Ekman et al., 2002). For a description (a name) of
each of the Action Units (AUs), see Table 8. Present is the number of times an AU was coded in
the dataset. Recall denotes the ratio of annotated AUs that were detected by FaceReader. For
example, a recall of 0.84 for AU1 indicates, that 84% of the annotated images with AU1 are
classified as such by FaceReader. Precision is a ratio of how often FaceReader is correct when
classifying an AU as present. For example, in the case of AU1 the FaceReader classification is
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correct 83% of the time. A trade-off exists between the recall and precision measures, and a
good classifier ought to have a reasonable score on both measures. The F1 measure summarizes
this trade-off in a single value. It is computed using the formula: 2 * ((precision * recall) /
(precision + recall)). Accuracy simply represents the percentage of correct classifications. It is
computed by dividing the number of correctly classified images (both positive and negative) by
the total number of images. The 2AFC descriptor represents a ‘two-alternative forced choice’. To
compute this measure for an AU, FaceReader is presented with every possible combination of
positive (present) and negative (not present) images in pairs of two. For each of these
combinations of positive and negative images, FaceReader should be able to determine which of
the two images contains the AU in question. The consequence of this evaluation method is that –
contrary to the other measures - a random classifier would score correctly around 50% of the
time. This gives the 2AFC measure a very intuitive interpretation. For example, a 2AFC score of
0.93 for AU1 indicates that this classifier scores around 43% better than chance.
Results
Accuracy of FACS. The software reached a FaceReader FACS index of agreement with
the two human coders of 0.70 over the 177 unique images of WSEFEP and an agreement of 0.68
over the 205 unique images of ADFES. For the WSEFEP and ADFES database, we used all
available images of the basic emotions to compute the matching scores and we removed all baseline images to compute the FACS index of agreement. See Table 6 and Table 7 for a detailed
overview. We provide the final two databases, including FACS AUs manual annotation, for the
WSEFEP and ADFES in Supplementary Material.
How specific AUs performed. To evaluate and compare the quality of individual AU
classifiers based on validation in our test, we decided to discriminate between AU classifiers
based on the F1 measure. The F1 measure is a suitable metric for this purpose because it
combines the important recall and precision measures, and displays the largest differences
between the AU classifiers. See Tables 6 and 7 for the F1 measure and all other FACS
evaluation metrics.
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Table 6
WSEFEP - The Performance of Action Units for Six Evaluation Metrics
AU Present Recall Precision
F1
Accuracy
2AFC
1
80
0.81
0.87
0.84
0.86
0.93
2
47
0.91
0.72
0.80
0.88
0.95
4
69
0.64
0.69
0.66
0.75
0.82
5
71
0.76
0.96
0.85
0.89
0.91
6
42
0.95
0.67
0.78
0.88
0.97
7
51
0.90
0.50
0.64
0.71
0.84
9
26
0.73
0.76
0.75
0.93
0.94
10
11
0.91
0.16
0.27
0.69
0.85
12
29
1.00
0.78
0.88
0.95
1.00
15
33
0.70
0.70
0.70
0.89
0.89
17
67
0.51
0.85
0.64
0.78
0.88
20
20
0.40
0.32
0.36
0.84
0.77
23
19
0.47
0.39
0.43
0.86
0.88
24
20
0.60
0.50
0.55
0.89
0.85
25
105
0.89
0.91
0.90
0.88
0.96
26
34
0.85
0.62
0.72
0.87
0.94
Average
0.75
0.65
0.67
0.85
0.90
Note. For a description (a name) of each of the Action Units (AUs) see Table 8.
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Table 7
ADFES - The Performance of Action Units for Six Evaluation Metrics
AU
Present Recall Precision
F1
Accuracy
2AFC
1
92
0.75
0.84
0.79
0.82
0.89
2
64
0.78
0.86
0.82
0.89
0.92
4
82
0.74
0.82
0.78
0.83
0.88
5
60
0.73
0.80
0.77
0.87
0.90
6
51
0.78
0.70
0.74
0.86
0.88
7
54
0.67
0.44
0.53
0.69
0.78
9
22
0.91
0.83
0.87
0.97
0.96
10
16
0.75
0.29
0.42
0.84
0.83
12
57
0.54
0.91
0.68
0.86
0.91
14
53
0.72
0.73
0.72
0.86
0.87
15
26
0.77
0.74
0.75
0.94
0.93
17
56
0.54
0.86
0.66
0.85
0.91
20
18
0.61
0.50
0.55
0.91
0.90
23
13
0.62
0.42
0.50
0.92
0.85
24
26
0.42
0.50
0.46
0.87
0.75
25
77
0.96
0.83
0.89
0.91
0.99
26
24
0.62
0.71
0.67
0.93
0.88
Average
0.70
0.69
0.68
0.87
0.88
Note. For a description (a name) of each of the Action Units (AUs) see Table 8.
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Table 8
Names of Facial Action Coding System (FACS) Action Units (AUs)
AU
Name
1
Inner Brow Raise
2
Outer Brow Raise
4
Brow Lowerer
5
Upper Lid Raise
6
Cheek Raise
7
Lids Tight
9
Nose Wrinkle
10
Upper Lip Raiser
12
Lip Corner Puller
14
Dimpler
15
Lip Corner Depressor
17
Chin Raiser
20
Lip Stretch
23
Lip Tightener
24
Lip Presser
25
Lips Part
26
Jaw Drop
Note. The names of AUs are provided after FACS manual (Ekman et al., 2002), p. 526.
WSEFEP. Based on the F1 measure the best classifiers – those that might already be
good enough to pass the FACS test2 – are AUs 1, 2, 5, 6, 9, 12 and 25 (F1: 0.74 - 1.00). The
classifiers that performed reasonably well are AUs 4, 7, 15, 17 and 26 (F1: 0.64 - 0.72). The AUs
that performed less well are AUs 10, 20, 23 and 24 (F1: 0.27 - 0.55).
ADFES. Based on the F1 measure the best classifiers – those that might be already be
good enough to pass the FACS test – are AUs 1, 2, 4, 5, 6, 9, 15 and 25 (F1: 0.74 - 1.00). The
classifiers that performed reasonably well are AUs 12, 14, 17 and 26 (F1: 0.64 - 0.72). The AUs
that performed less well are AUs 7, 10, 20, 23 and 24 (F1: 0.27 - 0.55). FaceReader can also
classify AUs 14, 18, 27 and 43, but these were not sufficiently present in the dataset to evaluate
their performance.
Discussion

2

Certified FACS coders are informed after passing the test that the score of 0.70 is needed to
past the FACS exam, see Discussion
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Humans vs. FaceReader
Basic emotions accuracy. The results of this validation test are meaningful only in
relation to human performance rates for both basic emotion recognition and FACS coding. We
computed the accuracy of basic emotions recognition by humans for the two datasets. For
ADFES it is 87% (van der Schalk et al., 2011, Table 2) and for WSEFEP it is 82% (Olszanowski
et al., 2008; 2015, original dataset), as shown in Table 5. As described earlier, FaceReader
recognized 88% of the target emotional labels in WSEFEP and 89% in ADFES, for an 89%
weighted average.
Such results for humans do not come as a surprise, as in the meta-analysis of recognition
studies of facial expressions in humans, Russell (1994) and Nelson and Russell (2013) never
reported accuracy higher than 90% and often as low as 60-80%. Therefore, FaceReader accuracy
in detecting basic emotions is the same as participants’ judgments of the two tested databases
and within the score ranges reported in the literature of human emotion perception.
FACS accuracy. In order to pass the FACS certification exam, a human coder must
reach an agreement of 0.70 with the master (i.e., criterion) coding of the final test. However, the
FACS manual explicitly warns that in order to reach 0.80 – 0.90 agreement scores, a human
coder must practice for at least one thousand hours after passing the bar. As mentioned,
FaceReader reached a FACS index of agreement of 0.70 over WSEFEP and an agreement of
0.68 over ADFES, hence a 0.69 weighted average. Therefore, FaceReader performance has
fallen short of reaching the agreement of 0.70 but has performed reasonably well, especially in
comparison to inexperienced human coders and other AFC systems (for a review see Valstar et
al., 2012).
Basic emotions vs. FACS
As suggested by one of the reviewers, FaceReader seems to perform better in recognizing
basic emotions than FACS Action Units. FaceReader performs as well as humans in emotion
recognition, but not in Action Unit recognition. We can think of at least three reasons why this
might be the case. The first and most compelling argument comes from simple probability
calculation. While the FaceReader’s FACS module has to correctly classify a facial expression
into a combination of 17 possible categories (defined as AUs), the basic emotion module has to
classify an expression into only one of six possible discrete categories (defined as basic
emotions). A higher number of possible classification categories means higher error rates. The
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second reason is that FACS is an expert coding system while basic emotion coding is more of a
naive coding system. Most humans can recognize basic emotions (Ekman et al., 1969) but
recognizing action units requires extensive and specialized training. In other words, applying
FACS is a far more complex task than basic emotion coding. The third reason is that automated
facial coding of basic emotions has been possible since 2005 (den Uyl & van Kuilenburg, 2005;
van Kuilenburg et al., 2005) while the capability to do FACS coding was added to FaceReader in
2012. The emotion coding algorithms have had more time to mature and undergo further
refinement.
Limitations
We recognize the possibility that the average FaceReader FACS index of agreement of
0.69 may be inflated due to frontal, close-up, posed photographs of superior quality, not
normally found in datasets of spontaneous (and more ecologically valid) facial expressions.
Importantly, the same argument is not plausible for the FaceReader basic emotions accuracy
score because humans perform identically on the same, posed material and they did not reach a
100% recognition score either.
Conclusions
In general, we believe that FaceReader has proven to be a reliable indicator of facial
expressions of basic emotions in the past decade and has the potential to become similarly robust
with FACS coding. For version 6.0 of FaceReader, researchers may report a general 88% basic
emotion accuracy score and use values from Table 1 for specific emotions. For FACS accuracy,
the FaceReader index of agreement is 0.69 and performance on specific AUs can be quoted from
Table 6 and 7.
Further, FaceReader categorization of basic emotions is reliable and does not need human
correction. However, the beta FACS module could be used for semi-automated coding, as in
GeFACT (With & Delplanque, 2013), where a human FACS certified coder corrects the
software’s FACS output to reach acceptable (i.e., above 0.70) levels of agreement. It is also
anticipated that future versions of FaceReader may provide better performance, particularly in
light of the revival of deep learning in artificial neural networks (LeCun, Bottou, Bengio, &
Haffner, 1998; Le, Ranzato, Monga, Devin, & Chen 2013).
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Chapter 3

Facial Expression is Part of
Consumers’ Attitude1

1

This chapter is published as:

Lewinski, P., Fransen, M. L., & Tan, E. S. H. (2014). Predicting advertising effectiveness by
facial expressions in response to amusing persuasive stimuli. Journal of Neuroscience,
Psychology, and Economics, 7(1), 1-14. doi: 10.1037/npe0000012
A short version of this chapter won the “Neurotalent of the Year 2013” award at the annual
conference – Neuromarketing World Forum- of the Neuromarketing Science & Business
Association, 2014, New York City, New York.
58

Abstract
We present a psychophysiological study of facial expressions of happiness (FEH) produced by
advertisements using the FaceReader system (Noldus, 2013) - for automatic analysis of facial
expressions of basic emotions (FEBE) (Ekman, 1972). FaceReader scores were associated with
self-reports of the advertisement’s effectiveness. Building on work describing the role of
emotions in marketing research, we examined the relationship between the patterns of the FEBE
and the perceived amusement of the advertisements, attitude toward the advertisement (AAD)
and attitude toward the brand (AB). Differences were observed between FEH scores in response
to highly, medium, and low amusing video advertisements (AVAs). Positive correlations were
found between FEH and AAD and FEH and AB in high and medium but not in low AVAs. As
hypothesized, other basic emotions (sadness, anger, surprise, fear and disgust) did not predict
advertisement amusement or advertisements’ effectiveness. FaceReader enabled a detailed
analysis of more than 120,000 frames of video-recordings contributing to an identification of
global patterns of facial reactions to amusing persuasive stimuli. For amusing commercials,
context-specific FEH features were found to be the major indicators of advertisement
effectiveness. The study used video-recordings of participants in their natural environments
obtained through a crowd-sourcing platform. The naturalistic design of the study strengthened its
ecological validity and demonstrated the robustness of the software algorithms even under
austere conditions. Our findings provide first evidence for the applicability of FaceReader
methodology in basic consumer science research.
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Introduction
The ultimate goal of advertising and marketing strategies is to deliver persuasive
communication convincing another party to change their opinion or attitude (Meyers-Levy &
Malaviya, 1999). The senders of persuasive message – e.g., advertising and marketing
companies – engage in active listening (e.g., customer panels) in order to constantly gauge
customers’ opinions along with their current and future attitudes. To gain better insight into
customers’ behavior, it is possible to simply ask what they think and what they think they feel.
However asking requires quite an effort and brings along undesired effects such as selfawareness (Pryor, Gibbons, Wicklund, Fazio, & Hood, 1977) and social-desirability (Arnold &
Feldman, 1981) in the questioned participants. Persuasive agents would want to know more
about “sincere” acts and observe and quantify behavior that is not easy moldable by the person
under investigation. Advertising and marketing companies are looking for ultimate tools that can
assess and predict the behavior, and that the customers cannot “hide” their answer.
Catering for such unfulfilled wishes, the subfield of neuromarketing has been flourishing
in recent years. Researchers used (a) brain imaging (Langleben et al. 2009); (b) EEG (e.g.,
Ohme, Reykowska, Wiener, & Choromanska, 2009; Cook, Warren, Pajot, Schairer, & Leuchter,
2011); (c) electrodermal response registration (for a review see Lajante, Droulers, Dondaine, &
Amarantini, 2012); (d) eye tracking (Wedel & Pieters, 2000; Pieters & Wedel, 2004; Ramsøy,
Friis-Olivarius, Jacobsen, Jensen, & Skov, 2012); (e) heart rate registration (Micu & Plummer,
2010); and (f) facial analysis (Teixeira, Wedel, & Pieters, 2012) to assess effectiveness of their
advertising and marketing campaigns. The present study employed automated facial analysis
applied to a sample of 270 participants’ facial reactions to persuasive amusing stimuli. The like
sample would virtually defy human coding for uncovering global patterns of facial behavior, if
only for reasons of time and money. FaceReader (Noldus, 2013) – the facial analysis software
we used – analyzed, on frame-by-frame basis more than 8,000 seconds of video recordings, i.e.,
around 120,000 frames on six basic emotions scales; an amount of material that would likely
take months for two or three independent human coders to analyze.
Measuring Emotions in Advertising
Marketers believe that emotions are an important aspect of consumer behavior in a
persuasive context. Wiles and Cornwell (1990) some time ago already reviewed the tools that
were used to measure emotions in advertising research. Poels and Dewitte (2006) provided an
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update distinguishing the following measures (a): self-report: verbal, visual, moment-to-moment;
and (b) autonomic: heart rate, skin conductance, facial expressions. Researchers can use these
tools to assess traditional dependent variables that capture the effects of advertisements (a)
attitude toward the advertisement (AAD), (b) attitude toward the brand (AB), and (c) purchase
intention (PI). In their review, Poels and Dewitte (2006) concluded first that emotions can predict
advertisements' effects and second that autonomic measures of emotions have higher predictive
power than self-reports. However, in practice autonomic measures are used less commonly due
to the high-cost sophisticated research set-up they require.
Self-reports
Emotion self-reports capture subjective feelings of respondents. Verbal self-report
involves either answering open-ended questions, rating experienced emotions on a scale or both.
Two major approaches - “dimensional” and “basic emotions” – respectively represent emotions
as (a) positioned on three independent bipolar dimensions (Olney, Holbrook, & Batra, 1991) or
(b) a blend of basic emotions from a limited set (e.g., Zeitlin & Westwood, 1986). The three
dimensions - pleasure, arousal and dominance – jointly capture more information on immediate
reactions to advertisements, than each of the so-called basic emotions as e.g., happiness, surprise
or sadness (Havlena & Holbrook, 1986). Visual self-reports ask to rate emotional states by
choosing a cartoon character representing emotion felt. AdSAM® (Morris, Woo, Geason, &
Kim, 2002) and PrEmo (Desemet, 2002) - two prime examples - are taken faster and are less
boring to respondents than their verbal counterparts (Poels & Dewitte, 2006). Moment-tomoment reports (“feelings monitors”) capture valence - positive vs. negative - of experienced
emotions immediately and in-real time (Baumgarter, Sujan, & Padgett, 1997). Self-reports have
been popular in advertisement research because they are cheap, quick, user-friendly, valid and
efficient. However, their validity has major shortcomings, too. First, they fail to capture loworder emotions, i.e., ones resulting from low-complexity automatic processes such as pleasure
and arousal. In addition, they elicit socially desirable answers and tend to increase “cognitive
bias” (Poels & Dewitte, 2006). It seems that autonomic measures provide solutions for these
limitations.
Autonomic Measures
Autonomic measures capture the bodily reactions that are often beyond the person’s
conscious control. It is the autonomic nervous system that is mainly in control of those
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physiological reactions (Winkielman, Berntson, & Cacioppo, 2001). The Facial Action Coding
System (Ekman & Friesen, 1978; Ekman, Friesen, & Hager, 2002) is a widely used scientific
tool to describe visible movement of facial muscles. Unfortunately, it did not prove sensitive
enough to measure emotional reactions to advertisements (Derbaix, 1995). Facial
electromyography (EMG) fares better in that, it correlates with self-report measures. Zygomatic
and corrugator muscle activity - smiling and frowning respectively – have been shown to capture
the valence of emotions (Lang, Greenwald, Bradley, & Hamm, 1993). Facial EMG is an invasive
tool though due to placement of electrodes on the participants’ face, which decreases ecological
validity. Skin conductance (SC) is a measure capturing less noise but it requires extensive
training and knowledge of advanced statistics. Changes in SC indicate autonomic nervous
system activation: the higher SC levels the higher is physiological arousal (Ravaja, 2004).
Nevertheless, the valance of the emotional stimuli cannot be determined because either positive
or negative stimuli would evoke the same increased SC activation values (Hopkins & Fletcher,
1994). Heart rate and heart beat patterns can indicate arousal, valence and attention in real-time
and continuous manner. However, because it captures a variety of phenomena it is recommended
for use in tandem with other measures e.g., SC to secure ecological validity (Hopkins & Fletcher,
1994).
Advertisement Effectiveness
The core elements of advertisement effectiveness are the attitude toward the
advertisement (AAD) and attitude toward the brand (AB), each measuring slightly different
concepts with AAD likely contributing to the formation of AB (Mitchell & Olson, 1982). AAD
captures people’s liking, enjoyment and the valence of their feelings toward the commercial
whereas AB captures those toward the brand advertised in the commercial (Chattopadhyay &
Basu, 1990; Phillips, 2000). Scholars often include also purchase intention and actual buying
behavior in the measurements of advertisement effectiveness but those two concepts seem hard
to capture by self-reports measures and need more sophisticated methods to study them. The
current study measured AAD and AB and related them to particular patterns of facial
expressions. Thus we wanted to establish the first link between people’s facial behavior and their
attitudes toward advertisements and brands and hence advertisement effectiveness in the
amusing video ads.
FaceReader
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In order to overcome some of the limitations of the most commonly used tools in the
advertising research the emotional reactions to advertisements can be measured by autonomic
responses namely facial expressions. The feasibility of the approach is augmented when an
automated tool is used. This study employed a commercially available, advanced and
unobtrusive tool provided by Noldus – FaceReader, version 5.0 to capture and analyze facial
expressions of emotions. FaceReader has been used in a variety of contexts fit for experimental
research in consumer behavior. Some recent studies featuring FaceReader include automated
facial analysis of expressions elicited by orange juices (Danner, Sidorkina, Joechl, &
Duerrschmid, 2013), (dis)liked food (de Wijk, Kooijman, Verhoeven, Holthuyzen, & Graaf,
2012; He, Boesveldt, de Graaf, & de Wijk, 2012) and effects of facial emotional feedback on
readiness to use computer-based assessment (Terzis, Moridis, & Economides, 2012; 2013). In
their 2012 study, Terzis et al. measured behavioral intentions using FaceReader. To our
knowledge there is no research testing FaceReader as a tool to measure advertisement
effectiveness operationalized as self-reported AAD and AB.
Facial Expressions
Facial expressions reflect affective states defined for example in EMFACS-7 (Friesen &
Ekman, 1983) and therefore possibly predict associated behavior and attitude change. Facial
expressions of emotions are semi-universal sequences of facial muscle contractions linked with
the emotional state of the person. The neurocultural theory of emotion, which is advocated by
Ekman (e.g., Ekman, 1972; Ekman & Cordano, 2011), defines facial expressions of emotion as
discrete, innate and culturally independent.
According to other researchers, there is a two-way link between facial expressions and
emotion regulation (Cole, 1986; Gross & Thompson, 2007; Izard, 1990). This is why in research
on facial expressions it is difficult to establish causal relationships between facial nonverbal
behavior and interpretations assigned to them - the emotions. Emotions do cause facial
expressions (“I feel happy so I smile”), but facial expressions also cause emotions (“I smile and
it makes me happy”). Any causal relationship between smiling and perception of the
advertisement has not been established in the advertisement context. Smiling or laughing may
indicate liking for the advert and therefore the advertisement’s higher effectiveness.
Amusing Advertisements
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This study assessed whether people’s facial reactions to video advertisements differ
depending on how amusing the persuasive stimuli are. The more amusing the stimuli the more
laughing and smiling they should elicit. In order to test the generality of the relation between
FEH and amusement two checks were built into the design of the study. First, the amusement
potential of the stimulus ads was varied enabling one to check whether the predicted relationship
holds for different amusement levels. Second, it is necessary to check for other emotions than
happiness being predictive of the amusement of the stimuli. There is recent evidence that the
FEH is the most reliable and robust emotion of all FEBE, see a meta-analysis by Reisenzein,
Studtmann, and Horstmann (2013). Nonetheless it could be possible that a stimulus is not
amusing but rather positively surprising or that a low – amusing stimulus elicits also facial
expressions of negative emotions (e.g., sadness, anger, disgust) due to its lacking enjoyableness.
Thus, we test:
H1: Highly amusing video advertisements elicit more frequent and more intense facial
expressions of happiness than medium and low amusing ones;
H2: There is no difference between highly, medium and low amusing video advertisements
in the frequency and intensity of facial expressions of all other basic emotions but happiness.
We hypothesize that the aggregated patterns of facial expressions of emotions help in
predicting people’s attitudes. People experiencing positive emotions seeing an ad are more likely
to have positive attitudes toward the advertisement (AAD) and the brand (AB). Moreover, if H 1
and H2 are true then the FEH should indicate the effectiveness of the more amusing video
advertisements but not of the low amusing ones, thus we also test:
H3: There is a positive correlation between frequency and intensity of facial expressions
of happiness and self-reported measures of ad effectiveness (a) attitude toward the ad and (b)
attitude toward the brand in the highly and medium but not in the low amusing video
advertisements;
H4: There is no correlation between frequency and intensity of facial expressions and all
other basic emotions but happiness and self-reported measures of ad effectiveness (a) attitude
toward the ad and (b) attitude toward the brand in any of the highly, medium or low amusing
video advertisements.
Video advertisements were pre-tested as to how amusing they were before facial
reactions and questionnaires data were collected for the test of the four hypotheses.
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The Experimental Research
Pretesting
The selection of amusing video advertisements (AVAs) started with three experts
(specialized advertising researchers from our lab) electing 16 ads they judged to differ as to how
amusing the ads were. In a next step equal length ads (M= 30 sec., SD = 2 sec.) were retained.
The ads presented well- and less- known U.S. brands, included both services and products, and
targeted both females and males. Test participants were recruited through Amazon Mechanical
Turk (MTurk; Buhrmester, Kwang, & Gosling, 2011) who were U.S. residents and native
English speakers. An average number of 30 females and 30 males per advertisement rated how
amusing the ads were using the following items (α = 0.89) each scored one to five: funny (1=
not-funny, 5 = funny); perceived intensity of smiling (1 = not at all, 5 = to a great extent);
perceived intensity of laughing (1 = not at all and 5 = to a great extent). Participants were asked
if they had seen the advertisement or brand previously. In the end, six ads were selected, two for
each condition of high, medium, and low AVAs that received highest, medium and lowest scores
respectively from the initial pool of 16 video advertisements. Amusement scores and additional
characteristics for these six selected advertisements can be found in Table 1.

Table 1
Amusement Scores and Characteristics of Selected Video Advertisements
Advertisement

M

SD

n

Brand

Product

Utility

Target-group

Amusement

Free Doritos

3.85

1.21

60

Doritos

Chips

Good

General

High

E-Trade Baby Girlfriend

3.78

1.06

68

E-Trade

E-trade

Service

General

High

GEICO - Dancing Kitten

2.93

1.26

63

GEICO

Auto insurance

Service

General

Medium

Dr. Pepper Ten

2.80

1.17

62

Dr. Pepper

Soft drink

Good

Males

Medium

Teleflora Adriana Lima

2.25

1.12

64

Teleflora

Flowers delivery

Service

Males

Low

Wonderstruck Taylor Swift

2.03

1.05

60

Taylor Swift

Perfumes

Good

Females

Low

There were no significant differences between the two ads from each of the conditions,
the genders nor between the participants who saw already the advertisement or brand before.
Study Design
Participants. A fresh sample consisting of 90 participants (51 men, 39 women, average
age = 27.14 years, SD=9.05) - were recruited through MTurk. Through credit card and IP check
it was secured that - participants could participate only once, were U.S. residents, native English
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speakers and older than 18 years. In order to participate, a person had to agree to an informed
consent. In addition, participants had to have a standard computer with a webcam and the Flash
plug-in correctly installed. The effective hourly rate was on average 5.08 $ and participants took
on average six minutes and 50 seconds (SD =77 sec.) to finish the experiment.
Stimuli. The stimuli - the six video advertisements that were chosen in the pretesting aimed to be funny and amusing, i.e., evoking smiles and laughs. There were two ads for each
group of high, medium and low AVAs with global average respective amusement scores Mh =
3.81, SDh = 1.12; Mm = 2.86, SDm = 1.21; Ml = 2.14, SDl = 1.08.
Design and procedure. The entire data collection was done through MTurk. If the
person accepted the task, they were redirected to an external server where the experiment was
executed. Each participant was exposed to the three different high, medium, and low AVAs in a
random order. Participants were recorded through their own webcams while watching the video
advertisements. They were aware of and agreed to be video-recorded. Before each recording,
they were instructed to position their head in the center of the webcam’s focus, reminded to
maintain that posture and keep their hands on the keyboard during the entire recording.
Participants were further informed that they had to watch three video advertisements and answer
three alike questionnaires about the ad seen after each trial. They were not given any additional
instructions, and were debriefed in the end.
Measures
Objective (FaceReader; den Uyl & van Kuilenburg, 2005) - and subjective (self-reports;
Chattopadhyay & Basu, 1990; Phillips, 2000) - measurements were used to capture reactions to
persuasive amusing stimuli. Control measures included gender and product-category
involvement (four items, α = 0.88) influences.
FaceReader – FEBE. This system uses a 3-layer neural network that automatically
recognizes and analyzes facial expressions of emotions in humans (den Uyl & van Kuilenburg,
2005). It classifies the facial expressions from pictures and videos into the following categories
of basic emotions (a) happiness; (b) sadness; (c) anger; (d) surprise; (e) fear; (f) disgust (cf.
Ekman, 1972). FaceReader, at a first stage, finds a face using the Active Template Method.
Then it creates a virtual, super-imposed 3D Active Appearance Model of the face featuring
almost 500 unique landmarks. In a third stage, scores for the intensity and probability of facial
expressions for basic emotions are computed (van Kuilenburg, Wiering, & den Uyl, 2005). The
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neural network of the system has been trained using a high-quality set of approximately 10,000
images that were manually annotated by the human coders. The average rates of performance
reported are 89% (den Uyl & van Kuilenburg, 2005; van Kuilenburg et al., 2005) and 87%
(Terzis et al., 2013).
Self-reports of advertisements effectiveness. Advertisement effectiveness was defined
as an (a) attitude toward the ad (AAD) and (b) attitude toward the brand (AB). Attitudes were
measured by three 5-point Likert scale items. AAD (α = 0.96) had three items from Phillips
(2000): - I think the commercial that I just watched is bad (=1) - good (=5); unlikable (=1) likeable (=5); not enjoyable (=1) - enjoyable (= 5). For AB (α = 0.91) a scale composed of three
items was adopted from Chattopadhyay and Basu (1990): bad (=1) - good (=5); unlikable (=1) –
likeable (=5); negative (=1) – positive (=5).
Results
FaceReader– output analysis. The system assigned to each frame of the video recording
of facial reactions an estimation of the intensity of facial expression of six basic emotions from 0
to 1. The global mean average score of the top 10% peak values of facial expressions of
emotions to perform all the calculations was used. To compute the value for one of the emotions
for each participant their facial expression scores for that emotion were ordered from lowest to
highest. The relative frequency of each of the scores was computed and the cumulative relative
frequency for each subsequent score, resulting in a percentile distribution. When for each
participant all values below the 90th percentile are removed, the analysis will be based on a top
10 % criterion, when all scores under the 80th percentile are removed on a top 20% criterion etc.
For each participant the average score of the top 10% peak values for all facial expressions of
emotions were calculated. Finally, the global mean for each facial expression of emotion using
the average scores defined above was computed. We chose this approach in order to analyse the
most prominent facial expressions and take into account the frequency of their occurrence during
exposure.
Additionally, calculations of 20% and 100% top peak values were made by removing all
the values below the 80th percentile or using all the values, respectively. They were used to
check whether the cut-off criterion influenced the results, which it appeared they did not. Since
FaceReader scores were not normally distributed non-parametric Friedman and Wilcoxon tests
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were used for comparison of medians and Spearman coefficients in the computation of
correlations. See Figure 1 for an example of graphic output of the FaceReader.

Figure 1. Plots of facial reactions to highly amusing video advertisements.

Amusement of advertisements. In order to test H1 the facial expressions of happiness
were analyzed; to test H2 expressions of the other basic emotions were analyzed. Friedman tests
were run to determine differences in the global mean average score of top 10% peak values of
facial expressions of happiness (FEH-10%) and the scores differed, χ2(2) = 31.40, p < .001 (see
Table 2). Pairwise comparisons with Bonferroni correction for multiple comparisons showed that
scores were higher in the high, (Mdn = 0.66) than in the medium, (Mdn = 0.39), z = 3.05, p =
.002 and low, (Mdn =.10), z = 5.78, p < .001 and in the medium than in the low, z = 4.12, p <
.001 AVAs conditions. The global mean average score of top 10% peak values of facial
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expressions of all other basic emotions were not different in any of the high, medium and low
AVAs conditions, as summarized in Table 2.

Table 2
Global Average Scores for All Other Emotions in Different Amusement Conditions
H

Median
M

L

χ2(2)

p

n

Happiness

.66

.39

.10

31.40

<.001

90

Sadness
Anger

.24
.06

.23
.08

.23
.13

.07
2.22

.97
.33

90
90

Surprise
Fear

.00
.00

.00
.00

.01
.00

*
*

*
*

90
90

Disgust

.00

.00

.00

*

*

90

Emotion

Note. H/M/L = high, medium and low AVAs conditions; Emotion = facial expressions of basic
emotion (Ekman, 1972) as defined in FaceReader (den Uyl & van Kuilenburg, 2005); *
Friedman test cannot be performed due to insufficient variance of scores.
Advertisement effectiveness. In order to test H3, first the facial expressions of happiness
and then to test H4, the facial expressions of all other basic emotions in relation to the
advertisement effectiveness were analyzed. See Table 3 for average self-reported advertisement
effectiveness scores in the high, medium and low AVAs.

Table 3
Average Scores of Self-reported Advertising Effectiveness
Highly-amusing
Medium-amusing
Measure
M
SD
M
SD
AAD
4.03
1.19
3.38
1.32
AB
4.00
.99
3.80
.98
Note. AAD = attitude toward ad; AB = attitude toward brand

Low-amusing
M
SD
3.29
1.14
3.50
1.12

n
90
90

Spearman's rank-order correlations were calculated to assess the relationship between
facial expressions of happiness and advertisement effectiveness. Table 4 summarizes the results.
Figure 2 offers a graphic representation of the correlations. In the high and medium AVAs there
was a positive correlation between FEH-10% and AAD, respectively rs(90) = .61, p < .001;
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rs(90) = .28, p < .001 and between FEH-10% and AB, respectively rs(90) = .49, p < .001; rs(90)
= .26, p < .001. No correlations obtained in the low AVAs condition.

Table 4
Correlation between FEH-10% and AAD & AB
AAD
AVAs

AB

rs

p*

rs

p*

n

High

.61

<.001

.49

<.001

90

Medium
Low

.28
.11

<.001
.32

.26
.04

<.001
.69

90
90

Note. AAD = attitude toward advertisement; AB = attitude toward brand; AVAs = amusing
video advertisements *two-tailed.
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Figure 2. Facial expressions of happiness and advertising effectiveness. This figure illustrates
scatterplots of FEH-10% and AAD in high and medium AVA conditions ( left panels) and FEH10% and AB in high and medium AVA conditions (right panels)

Spearman's rank-order correlations were used to assess the relationship between facial
expressions of all other basic emotions and the advertisement effectiveness. No significant
correlations were found between these variables in any of the high, medium and low AVAs
conditions. See Table 5 for the summary of the results.
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Table 5
Correlation between Facial Expressions of All Other Basic Emotions and AAD & AB
Highlyamusing

Mediumamusing

AAD

AB

Lowamusing

AAD

AB

AAD

AB

Emotion

rs

p

rs

p

rs

p

rs

p

rs

p

rs

p

n

Sadness

-.06

.56

.16

.88

.12

.25

-.17

.12

-.12

0.26

-.11

.32

90

Anger

-.02

.83

-.02

.86

-.13

.22

-.19

.08

-.02

.88

-.05

.65

90

Surprise

-.08

.45

-.06

.58

-.18

.27

.01

.96

.02

.82

-.05

.66

90

Fear

.11

.31

-.12

.26

-.10

.33

-.20

.06

.04

.71

-.05

.65

90

Disgust

.13

.24

-.05

.63

.08

.44

-.04

.71

.06

.56

.17

.10

90

Note. AAD = attitude toward ad and AB = attitude toward brand; Emotion = facial expressions
of basic emotion (Ekman, 1972) as defined in FaceReader 5.0 (den Uyl & van Kuilenburg,
2005).

Additional analysis. Additional analysis were performed of the global mean average
score on the basis of top 20% and 100% peak values of facial expressions to identify differences
in amusement of the advertisements and in correlations with advertisement effectiveness. See
Table 6 and Table 7 for the summary of the results.
The pattern of the results is almost the same as the one obtained analyzing the top 10 %
peak values. There was one exception: using top 100% facial expression values the happiness
score does not correlate significantly with AAD in the medium – AVA condition.
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Table 6
Average Scores for All Emotions in Top Peak Values – 20% & 100% Approaches
Median -20%

Median -100%

Emotion

H

M

L

χ2(2)

p

H

M

L

χ2(2)

p

Happiness

.49

.24

.06

37.42

< .001*

.12

.09

.01

27.82

< .001**

Sadness

.18

.16

.16

.09

.96

.05

.04

.05

.36

.84

Anger

.04

.05

.08

2.52

.28

.01

.01

.02

1.36

.51

Surprise

.00

.00

.01

***

***

.00

.00

.00

***

***

Fear

.00

.00

.00

***

***

.00

.00

.00

***

***

Disgust

.00

.00

.00

***

***

.00

.00

.00

***

***

Note. 20% / 100% = the global mean average score of 20% / 100% top peak values of facial expressions of
respective emotion; H/M/L = high , medium and low AVAs conditions; Emotion = facial expressions of basic
emotion (Ekman, 1972) as defined in FaceReader 5.0 (den Uyl & van Kuilenburg, 2005); *We performed Pairwise
comparisons (SPSS) with a Bonferroni correction for multiple comparisons and the scores were higher in the high,
(Mdn = 0.49) than in the medium (Mdn = 0.24) , z = 3.36, p < .001 and low (Mdn =.06), z = 5.88, p < .001 and in the
medium than in the low, z = 4.23, p < .001 AVAs condition; ** We performed Pairwise comparisons (SPSS) with a
Bonferroni correction for multiple comparisons and the scores were higher in the high, (Mdn = 0.12) than in the
medium, (Mdn = 0.09) , z = 2.10, p < .001 and low , (Mdn =.01), z = 5.35, p < .001 and in the medium , than in the
low, z = 4.01, p < .001 AVAs condition; ***not possible to run Friedman test due to too little variance of the scores.

Table 7
Correlations for All Emotions in Top Peak Values – 20% & 100% Approaches
20%

100%

AAD

AB

AAD

AB

Emotion

H

M

L

H

M

L

H

M

L

H

M

L

Happiness

.58

.25

.12

.47

.27

.05

.52

.20

.12

.40

.26

.06

Sadness

-.09

.12

-.12

-.04

-.20

-.01

-.11

.10

-.13

-.06

-.21

-.07

Anger

-.02

-.13

.00

-.02

-.18

-.04

.04

-.13

.01

-.03

.-17

-.02

Surprise

-.08

-.12

.02

-.06

.01

-.05

-.09

-.10

.01

-.07

.02

-.07

Fear

.12

-.08

.01

-.11

-.19

-.05

.12

-.13

.01

-.10

-.08

-.07

Disgust

.13

.09

.05

-.05

.11

.17

.10

.08

.05

-.06

.00

.18

Note. 20%/100% = 20%/100% of the global mean average score of the top peak values of facial expressions of
corresponding emotion; AAD = attitude toward ad; AB = attitude toward brand; Emotion = facial expressions of
basic emotion (Ekman, 1972) as defined in FaceReader 5.0 (den Uyl & van Kuilenburg, 2005); H/M/L = high,
medium, and low AVAs conditions.
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In addition, across all conditions and regardless of top peak value criterion there was
neither any difference between genders nor between participants reporting higher versus lower
involvement in the product-category. There was no correlation between the FEH in high AVAs
with AAD an AB in medium and low AVAs, neither between the FEH in medium AVAs with
AAD and AB in low AVAs, demonstrating that people did not show FEH indicating random
liking. A check on effects of order of presentation of advertisements did not yield significant
effects either.
Limitations
The current study has some limitations that deserve to be addressed in further research.
First, facial expressions may have been biased by various factors. For example, people who
scored higher on facial expressions of happiness may have been in a generally better mood when
entering the experiment and throughout. Control pre-measures were not used in order to prevent
priming the participants before the recordings, while post-measures would have been confounded
with experimental effects. Instead, we opted to recruit a sufficient sample of reactions and use
repeated measures to minimize the influence of mood. As another example, people with different
emotion regulation strategies (Gross, 2003) may have exaggerated or in contrast down regulated
their facial expressions in the presence of the persuasive stimuli depending on what they deemed
appropriate (e.g., because of social desirability).
Moreover, characteristics of the preselected stimuli such as target-group, product vs.
service or well– vs. less– known brands could potentially provoke different facial reactions. In
addition, happy facial reactions could be due to the presence of people in the selected stimuli –
causing participants to simply mimic facial expressions of actors in the advertisements. We did
not control for the above-mentioned variables because we were interested in overall affective
reactions (i.e., amusement) the stimuli provoked and not the particular characteristics of those
ads.
A limitation of another kind is the scope of materials. Only amusing stimulus ads were
used while other emotional stimulus ads (e.g., disgusting or gloomy) are likely to evoke
corresponding facial expressions. More research is in particular needed to test if negatively
valenced stimuli can provoke facial expressions of happiness, as our low amusing video
advertisements were at best neutral and not “negatively amusing”. We did not include such
stimuli because the within subject factor in the design could sustain carry-over effects between
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subsequent ads. In order to reduce priming effects any switches from extreme positively
valenced stimuli to extreme negatively valenced ones had to be prevented.
As brought to our attention by an anonymous reviewer, correlations between facial
expressions of happiness (FEH) and attitude toward ad (AAD) and brand (AB) are rather modest.
For example, in high AVA, at best 37% of the variance in AAD is explained by the FEH-10%
and as little as 7% in AB in medium AVA. There are many possible sources of variation in the
scores of advertisement effectiveness. Brown and Stayman (1992) conducted a metanalysis of
correlational pairwise relationships between AAD, AB and other variables. They found that
AAD correlates significantly with AB, ad cognitions, brand cognitions, and purchase intentions.
In addition, through structural path estimates, they demonstrated that ad cognitions explain 27 %
of the variance in AAD, but AAD explains 32% of the variance in AB. They also found, as we
did, that emotions explained around 25% of the variance in AAD. Therefore, we would argue
that emotions (and expressions of emotions) and ad cognitions may jointly add to the formation
of AAD, while in turn, AAD explains part of the variance in AB. However, we acknowledge,
based on Eisend’s (2011) review that other variables also are sources of the variance in both
AAD and AB, including humor, brand- and ad- related positive and negative cognitive
responses. In addition, it is likely that ad viewer characteristics too, such as gender, sex and
socioeconomic status explain the variation in the scores.
Discussion
Facial expressions of happiness – automatically analyzed by FaceReader - can reliably
distinguish between amusing and non-amusing video advertisements. In addition, at least in the
amusing commercials it is likely possible to establish the advertisement effectiveness using facial
expressions of happiness, given the fact that FaceReader measures correlated sufficiently high
with participants’ self-reports. We demonstrated that advertisement effectiveness of amusing
video ads relates to the theoretically most obvious candidate emotion – happiness, and not with
any other basic emotion.
Importantly, participants did not report they liked the advertisement because they were
generally positively primed after watching an amusing stimulus. Facial expressions of happiness
correlated with attitudes toward the advertisement and the brand only in the corresponding
conditions. For example, there was no relation with how much people smiled in the high
amusing condition and said they like the ad in a medium amusing condition. In addition, it could
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be the case that just novelty of the stimuli provoke people’s positive attitude. We excluded that
possibility by preselecting the stimuli that were amusing independent of previous experience
with them. Importantly, we also showed that people did not regard the amusing stimuli as novel
because they did not show facial expressions of surprise in any of the conditions. Our findings
suggest that researchers should investigate further facial expressions that reflect emotions
specific for an ad, like disgust expressions in response to disgusting ads, expressions of fear in
response to scary ads, and so on. Our results lead one to expect that in each of these cases other
basic emotions do not contribute to ad effects.
Moreover, we believe that the strength of our findings lay in the semi- field experiment
set-up. We recorded people’s reactions to persuasive stimuli in their natural environment - their
houses and offices – i.e., the places where they usually watch such type of stimuli as ads. We
believe that the study of advertisement effectiveness should not be carried out only in laboratory
settings but also should test theories in the real-life settings where actual advertisement
consumption is taking place. In addition, we demonstrated that the available tools could reliably
analyze the material collected under austere conditions. The video-recordings of the participants
were of relatively poor quality. In many cases, the lighting conditions were suboptimal; the
position of the participants’ face was inadequate and their computers had too limited capacity to
properly present the stimuli. The collected material permitted us to find significant differences
and correlations in spite of an impoverished quality of data.
We acknowledge that there are other methods to analyze facial expressions, however
those are primary focused on signal processing and are not exclusive to FaceReader (e.g.,
Teixeira, Wedel, & Pieters, 2012). Signal processing oriented analysis fits better with most dataintensive set-up studies such as the Teixeira et al., combining various real –time
psychophysiological measures than with this study that focuses on relations of one such variable
with a self-report criterion variable. The statistical method that we used helps to analyze rather
noisy data and account for individual differences in a relatively simple way. People reacted to
our stimuli with different facial expressions intensity and duration time. The top 10% peak
values criterion gauges analyses to periods of intense reactions for each participant. The use of
non-parametric tests for non-normally distributed data takes into account the skewedness of the
participants’ overall reactions, further accommodating the differences in facial reaction patterns.
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We believe that our approach constitutes another small step toward collection of reliable data in
the field of affective consumer neuroscience.
However, further research is needed to overcome the limitations of the current study and
discover more relations between patterns of facial expressions and people’s reactions to
persuasive stimuli. We recommend investigating the relation between facial expressions of
happiness and measures of advertisements effectiveness additional to the ones studied here.
Purchasing intention and actual buying behavior seem obvious candidates. With current
technology, it seems possible to setup a virtual mock supermarket where people see the
presentation of the product (or actual advertisement) and can “buy” it. However, not only
happiness expressions would predict such behavior but also facial expressions of other basic
emotions. In our study, happiness related to the measures of advertisement effectiveness but
these only covered attitudes; it seems probable that buying decisions are more affectively
involving than ad and brand attitudes and evoking more complex patterns of facial expressions.
A final point we wish to make is that we believe we demonstrated that market researchers
can potentially use FaceReader as a tool to measure advertisement effectiveness. We showed that
people who like the advertisement more scored higher on one of the FaceReader measurements
(i.e., happiness). We believe that we have contributed preliminary evidence validating
FaceReader methodology for suitability in consumer research. The first step is to reliably assess
differences in the facial reaction toward ads and relating these to self-reported effect-relevant
scores. We set-up our study to test only effectiveness of the advertisements under amusing
conditions, but further experiments could aim toward: (a) comparing laboratory and naturalistic
studies of this kind to further demonstrate experimental validity; (b) testing different kind of
persuasive stimuli (e.g., disgusting, scary or sad) and as said additional advertisement
effectiveness measures; and (c) cross-validating FaceReader against other measures (e.g.,
AdSAM®, PrEmo, or facial EMG). We hope to address those and more questions in future
studies.
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Embodied Emotion Regulation1
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Abstract
This research contributes to the literature on resistance to persuasion by identifying embodied
emotion regulation as a promising strategy to resist advertising. We predict and show that
instructing participants to use antecedent- or response-focused emotion regulation strategies
changes the intensity of their bodily expression in response to amusing advertisements. In
Experiments 1-5, emotion down-regulation influenced the facial expression of happiness, which
in turn negatively affected attitude toward the ad, attitude toward the brand, and buying
intentions. Furthermore, in Experiments 3-5, we demonstrated that participants willfully engage
in and spend effort at reappraisal. The results of our studies advance theories on resistance to
persuasion by highlighting the role of facial expression and emotion regulation. Many
advertisements use amusement to evoke happiness and positive consumer reactions.
Surprisingly, however, none of the known resistance strategies focuses on changing the
expression or experience of emotion to resist persuasion. We demonstrate for the first time that
concentrating on the regulation of facial expression, and hence the emotion, may benefit the
consumer in the “fight” against persuasion.
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Introduction
Imagine a person watching a commercial on her home TV. When she notices that the
commercial intends to amuse viewers to induce brand liking, she may become skeptical and
consequently try to resist the persuasive attempt by, for example, counter arguing the message or
source derogation (Fransen, Verlegh, Kirmani, & Smit, 2015; Zuwerink & Cameron, 2003). In
the present research, we propose that consumers can also resist persuasion by using emotion
regulation. For instance, when trying to resist a message, consumers may attempt to control the
thoughts and emotions elicited by the ad (i.e., antecedent-focused emotion regulation), or,
alternatively, to restrain their emotional expression (i.e., response-focused emotion regulation).
We expect that both types of emotion regulation strategies may affect the facial expression of
emotions, which subsequently affects consumer responses through the process of bodily
feedback. Krishna and Schwarz (2014) recently reviewed evidence that consumers’ attitudes,
intentions, and behavior are often embodied – that is, visibly expressed by and through the
human body.
We present a model proposing that embodied emotion regulation can be used to resist
persuasion. We found that emotion regulation during ad exposure affects consumer responses
through feedback from facial expression. Facial reactions were recorded in consumers’ everyday
environments and analyzed with automated facial coding software (FaceReader; Noldus 2013).
Experiment 1 demonstrated that the response-focused emotion regulation strategy of expressive
suppression during exposure to an amusing commercial resulted in fewer facial expressions of
happiness, which in turn negatively affected appetitive attitudes. Experiment 2 showed that under
exposure to an amusing commercial, antecedent-focused emotion regulation also negatively
affects facial expressions of happiness and subsequently appetitive attitudes. Experiments 3-5
replicated this causal model with different antecedent-focused emotion regulation manipulations,
product categories, and attitude measures. We propose that facial expression may be an
embodied interface for resisting persuasion. Throughout our studies, we conceptualized
(successful) resistance to persuasion as manifesting through lowered appetitive attitudes: attitude
toward the ad, attitude toward the brand, and buying intentions; or AAD, AB, and BI,
respectively. In the present research, we thus examine whether consumers can resist persuasive
attempts like advertisements by regulating a) their emotions and b) the expression of these
emotions.
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Before presenting a theoretical model comprising the elements of resistance and its
effectiveness in viewing ads, we introduce a theoretical framework featuring emotion, emotion
regulation, facial expression, and the ways in which expressions may be part of emotion
regulation.
Theoretical Framework
Emotions
Several different definitions of emotion can be found in the literature (see for a review
Gross & Barrett, 2011). An exhaustive discussion of them would carry us too far astray, so we
have settled on a number of features that we deem essential for the concept as used in our work.
Figure 1 presents an overview of these.

Figure. 1. Model of emotion regulation in viewing ads.

First, emotions are psychological states involving various component processes that
operate in synchrony and interdependency (Scherer, 2001; 2004; 2009). All emotions are
characterized by components such as 1) appraisal of the stimulus’ evaluative meaning, 2) an
experiential response, i.e., feeling, 3) motor expression – including facial expression, and 4)
physiological responses. Although components can exhibit synchronies, researchers usually
consider appraisal the one antecedent component of emotion, whereas feeling, motor expression,
and physiological changes are considered the consequents, that is, emotional responses (Gross,
1998).
Second, we share the functional perspective on emotion (Frijda, 1986; 2010). This
perspective considers emotions as being geared toward action. The feature distinguishing
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emotion from non-affective, “cold” cognitive states is an orientation toward action. Action
readiness is an antecedent component of emotion in the same sense as appraisal and feeling
(Moors, Ellsworth, Scherer, & Frijda, 2013). In genuine emotion, appraisal of emotionprovoking events is immediately coupled with a readiness to act on these appraisals. It should be
noted that action readiness, as an antecedent component, is a global motivation. By contrast,
action orientations of emotional responses are more specific both in terms of action aims and
manner, and can result in appetitive attitudes. For instance, any enjoyable stimulus prepares the
individual to “simply approach,” but this global motivation may become more specific
depending on ongoing appraisal and settle on one selected action schema in a final action
readiness as an emotional response. Specific action tendencies may take the shape of appetitive
attitudes (Frijda, 2010, p. 573), such as attitude toward the ad, brand, or engaging with (e.g.,
buying) the object.
Third, the generation of emotions can be distinguished from their regulation. Emotions
can be subject to more or less conscious regulation by the subject both during and after their
generation. Hence, regulated emotions can be distinguished from unregulated ones (Gross &
Thompson, 2007), even though some scholars argue that this is an artificial separation (e.g.,
Kappas, 2011), that debate is not germane to the present research.
Emotion Regulation
Theory and research on emotion regulation has identified two types of the phenomenon
(Gross, 1998; 2002). Antecedent-focused strategies alter the appraisal of an emotional stimulus,
thus decreasing or increasing the intensity of emotional responses, while response-focused
strategies leave appraisals as they are and dampen or boost emotional responses in comparison to
unregulated ones.
In the present paper, we examine the effectiveness of both types of emotion regulation.
We focus primarily on the efficacy of one particular antecedent-focused strategy – cognitive
reappraisal – testing the effects of perceiving emotional events objectively and analytically to
decrease emotion (Lazarus & Alfert, 1964). This strategy affects both emotional appraisal and
global action readiness. In our case, amusing ads are appraised less humorous, and positive
action readiness toward the ad and brand is muted. Cognitive reappraisal has been found to
increase resistance to temptation (Leroy, Grégoire, Magen, Gross, & Mikolajczak, 2012) and to
decrease hedonic consumption (Kemp & Kopp, 2011).
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The response-focused emotion regulation strategy investigated in this paper is expressive
regulation, the suppression or amplification of outward signs of inner feelings (Gross & John,
2003). Here, this means that viewers would not express their amusement when exposed to an
amusing ad. Findings on the effects of expressive suppression are mixed but, in general, the
behavior results in diminished wellbeing and psychological functioning, e.g., a desire to overeat
(Svaldi, Tuschen-Caffier, Lackner, Zimmermann, & Naumann, 2012) – albeit not in every
instance (Soto, Perez, Kim, Lee, & Minnick, 2011; Alam, Barrett, Hodapp, & Arndt, 2008).
Facial Expression
In our theoretical framework, we subscribe to the functional approach of emotion (Frijda,
2007; 2010), wherein facial expression is first and foremost indicative of the individual’s
readiness to undertake particular actions typically associated with an emotion. On this account,
facial expression reflects dimensional and temporal dispositions to engage or disengage with the
object of emotion (Frijda & Tcherkassof, 1997). A facial expression of happiness indicates
appetitive motivations, while a disgusted expression indicates defensive motivations (Frijda,
2010). Researchers generally consider these two action motivations as basic and fundamental
(Bradley, Codispoti, Cuthbert, & Lang, 2001). Most research on facial expression uses
recognition studies (for reviews, see Russell, 1994; Nelson & Russell, 2013) in which
participants are asked to judge an expression to assess recognition performance. Our studies are
among the few that instead investigate the effects of production.
Facial feedback. Our theoretical framework assumes a two-way influence of emotion on
expression and vice versa, as explained by the facial feedback theory (Buck, 1980). According to
this theory, bodily feedback from the face shapes emotional experiences (see also McIntosh,
1996). People continuously monitor their own behavioral reactions to attention-grabbing events
in their everyday environments and use these reactions as an information source for appraisal and
action readiness on the one hand and their feelings on the other. Adding support to the facial
feedback hypothesis, previous research has demonstrated that patterns of facial expression during
ad exposure predicted consumers’ attitudes toward the ad and brand (Lewinski, Fransen, & Tan,
2014a). In addition, facial expression has been well established as an important point of
application for emotion regulation (Izard, 1990). Since the response systems in emotion are
coupled (e.g., Scherer, 2001, 2004, 2009), it may be assumed that regulation effects on one
subsystem such as facial expression are likely to affect responses of others.
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Facial expression in emotion regulation. Facial expression as a motor expression of
emotional response can be a point of application for the regulation of other emotion responses
because it is easy to control in comparison to other systems. It has been shown, for instance, that
hindering or facilitating facial expressiveness modifies feeling intensity in both mirth (Strack,
Martin, & Stepper, 1988) and sadness (Larsen, Kasimatis, & Frey, 1992). Conforming to such
findings, we consider that facial expression is not only a point of application for regulation (Izard
1990), but possibly a privileged one, because people can control their expression to a
considerable degree. Although far from complete, control over facial musculature is typically
better and easier than control over other response systems. Controlling inward feelings would
need extensive cognitive resources; physiological responses are less accessible to a conscious
regulation because they are responses of the autonomic nervous system. For instance, we have
access to our facial expressions using a mirror or attending to proprioceptive feedback. Neither
of these possibilities applies to one’s heartbeat or related body mechanisms. One can stop
smiling but not stop one’s heart from beating fast or slow. Those features are relevant, for
example, in applications of biofeedback and yet, as an embodied response system, facial
expression is the nexus between feelings on the one hand, and motor action upon the outside
world on the other.
On the general grounds of emotion component system interconnectivity and, in
particular, the primacy of emotion regulation through facial expression (Izard, 1990), one may
argue that not only response but also antecedent-focused emotion regulation will affect
emotional responses through facial expression in the first place. The present research will test
that possibility.
Embodied Attitudes
In the context of consumers’ resistance, appetitive motivations are the ultimate target of
emotion regulation. In our research, we operationalize appetitive motivations as attitudes toward
the advertisement, attitudes toward the brand, and buying intentions. Attitudes are evaluative
psychological tendencies (Eagly & Chaiken, 2007), and all attitudes targeted in our research are
appetitive in the sense that they reflect positive consideration of and an enjoyable interaction
with the commercial, the brand, or the product. In other words, the emotion of happiness when
viewing an ad includes attitudes toward the ad, attitudes toward the brand, and buying intentions
as action-oriented, embodied emotional responses. The attitudes involved are emotional
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responses that are quite specific in comparison to the more global motivations that are part of the
antecedent action readiness component. We will further refer to these as appetitive attitudes,
usually operationalized in consumer research literature as AAD (attitudes toward the ad), AB
(attitudes toward the brand), and BI (buying intention).
Emotion regulation in the service of consumer resistance. We are interested in the role
of emotion regulation in the context of consumer resistance to persuasive advertising. The person
in our example who notices a persuasive intent willfully decides to regulate her emotion, and to
be more precise, suppress it. According to Gross and Thompson (2007), one foundational feature
of emotion regulation is that it involves an intentional act. Even if emotion regulation occurs
frequently throughout everyday life, the action is usually not an unconscious, automated
response. The individual is aware that a particular emotion is not desirable. We subscribe to this
conception of emotion regulation because it fits into a wider strategy of willfully opposing
persuasive effects on the consumer’s self. The consumer in our example does not simply regulate
an emotion, but rather leverages emotion regulation to counter the ad’s intended effect of
entertaining and pleasing viewers as part of evoking positive appetitive attitudes.
Hypothesized Model of Emotion Regulation in Viewing Ads
The core of the model we suggest is that consumers who adopt any of the emotion
regulation strategies when exposed to an amusing commercial will demonstrate less (or more)
facial expression of happiness and, as a result, like the ad less (or more) as compared to
consumers in a control condition. As we are especially interested in consumer resistance, we will
predominantly focus on the suppression of happiness and liking attitudes. The theoretical
proposition subjected to piecemeal testing in this paper will thus be referred to as consumer
resistance through embodied emotion regulation.
To reiterate, we hypothesize that the complete process involved in embodied emotional
regulation resistance is the following: when viewing a properly amusing ad, consumers will feel
some degree of happiness, and they do not typically regulate their emotion. That is, the contents
of the amusing advertisement are appraised as funny, which incites an appetitive action
readiness. These antecedent components cause emotional responses of happiness consisting of
feeling, facial expression, and appetitive attitudes. Those appetitive attitudes are a specified form
of action readiness to positively engage with the ad, brand, or product.
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Alternatively, should the consumer engage in resistance against persuasion by amusing
ads, response- or antecedent-focused emotion regulation that aims to suppress appetitive attitudes
would first apply to the facial expression response, because control of that response is relatively
easy. The interconnection and synchronization of emotional response systems, especially the
connection of facial expression with appetitive attitudes, means that suppression of facial
expression propagates to reduced feelings of happiness and appetitive attitudes. Analogous
predictions on amplifying regulation of happiness might be formulated, however, this logically
complementary prediction will only be tested as a control exercise in the first experiment.
Overview of the Experiments
This paper reports five embodied resistance to persuasion experiments that test the effects
of different experimentally induced emotion regulation strategies on appetitive attitudes with
facial expression as a mediator. Experiments 1-2 test the effects of response-focused and
antecedent-focused emotion regulation strategies on facial expression of happiness and
subsequently on attitude toward the ad in the context of amusing, persuasive video ads.
Experiments 3-5 narrow our focus to comparing the effects of two variations of
antecedent-focused emotion regulation strategies, i.e., cognitive reappraisal, on appetitive
attitudes toward the brand and buying intentions. Not only is facial expression tested for
mediation but also self-reported effort spent in emotion regulation, is added as a second
mediator. The presentation of all experiments below includes subsets of the hypotheses taken
from the general process model. We start by presenting overall methods and design, followed by
specifications common to Experiments 1-2 and then 3-5.
Design and Methods for Experiments 1-5
Participants
Participants were U.S. residents and native English speakers recruited through a
crowdsourcing platform, Amazon Mechanical Turk (MTurk). Access to the experiment was
given only once. Participants received an average of 0.80$ for the task. The research conducted
in this paper has received ethical committee approval by the first author’s home institute. Each
person having access to one of the experiments was excluded from participation in the following
one.
Procedure
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Participants accepted the MTurk task and were redirected to an external platform for the
complete experiment. FaceReader Online is a cloud-based platform for human emotion and
behavior analysis provided by Human Insight Services Limited (www.facereader-online.com).
The facial expression of large numbers of participants can be analyzed and interpreted using
recordings from their own webcams. Recordings were coupled with online questionnaire inputs
using Qualtrics. For further processing of data and export to SPSS, Noldus FaceReader (2013)
facial expression analysis software was used. Having accessed the platform, participants agreed
to participation and to being video-recorded. Automated checks of participants’ computer,
camera, and flash plug-in were performed. After responding to some demographic and control
questions, participants were randomly assigned to either the experimental or control conditions.
Next, a 30-second video commercial was presented while participants were videotaped. Finally,
appetitive attitudes were measured. Participants were debriefed and provided access to MTurk’s
payment system. Two control questions checked as to whether participants cheated or answered
randomly; incorrect answering terminated the experiment. Thus, missing scores resulted in
unequal sample sizes for conditions.
Measurement
Facial expressions. Recordings of poor quality due to bad lighting or inadequate
positions of the participant could not be analyzed. For more details, see the FaceReader manual
at www.noldus.nl. The Noldus FaceReader (2013) neural network system continuously tracks
and analyzes input faces, classifying emotional expressions according to discrete basic emotion
categories – happiness, surprise, disgust, sadness, fear, anger, and contempt (Ekman, Sorenson,
& Friesen, 1969; Ekman & Cordaro, 2011). Because all the advertisements were amusing, we
chose for the expression of happiness as the main mediator in all our experiments. The rationale
for this decision is explained in our theoretical framework. However, in each experiment, we
also tested every other basic emotion, but they were never predictive of the attitudes in response
to our amusing advertisements.
FaceReader assigns combined scores of the intensity and probability of the expression on
a continuous scale from 0 to 1. For details, see Appendix A and van Kuilenburg, Wiering, and
den Uyl (2005). Validation research reported matching scores (Ekman et al., 1969; Russell,
1994), i.e., accuracies of 89 percent (den Uyl & van Kuilenburg, 2005; van Kuilenburg et al.,
2005) and 100 percent for happiness (Lewinski, den Uyl, & Butler, 2014). The system has
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proven useful in a variety of contexts, e.g., in emotion and advertising research (Lewinski et al.,
2014a). See Valstar, Mehu, Jiang, Pantic, and Scherer (2012) for a meta-analysis on the
validation of automated facial coding.
For measuring facial expression as a dependent variable, an already validated index was
used that integrates parameters’ average duration, probability, and intensity (Lewinski et al.,
2014a). The system assigned to each frame of the video recording of facial reactions an
estimation of the intensity and probability of facial expression of emotion from 0 to 1. We took
the average score of the top 10% peak values of facial expression of emotion to perform all the
calculations. To compute the value for the emotions for each participant, their facial expression
scores for that emotion were ordered from low to high, resulting in a percentile distribution from
which the top 10% scores were taken and averaged. The average represents each participant’s
most prominent facial expression while taking into account the frequency of its occurrence.
Experiments 1-2
In Experiments 1-2, we test the proposition that when watching a commercial, the
adoption of either response- or antecedent-focused emotion regulation strategies decreases facial
expression and, subsequently, is expected to negatively affect appetitive attitudes toward the ad.
In the first two experiments, we want to a) provide empirical evidence for the basic premises of
our model and b) establish support for our causal model and rule out an alternative account that
attitudes could predict facial expression.
Stimuli – Advertisements
For Experiments 1-2, an amusing video ad has been selected out of eighteen candidates
proposed by ad experts and pretested by a panel. The selected amusing ad was Doritos Goat for
Sale Ad (M amused = 5.91, SD = 1.30 on a 7-point Likert scale, n =11). Pretest participants were
excluded from all experiments.
Experiment 1 – Response-Focused Emotion Regulation
Experiment 1 was designed to test the hypothesis that consumers who regulate their
emotions by expressive suppression when watching an amusing commercial show less facial
expression of happiness, which in turn results in lower appetitive attitudes toward the
commercial. Moreover, we tested whether expressive amplification increases facial expression of
happiness, thus resulting in more positive attitudes toward the commercial than in the control
condition.
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Participants
A sample of 95 participants was randomly assigned to either the suppression condition
(17 Men, 16 Women, average age = 29.58 years, SD = 8.62), the amplification condition (18
Men, 16 Women, average age = 33.71 years, SD = 13.03), or the control condition (12 Men, 16
Women, average age = 34.79 years, SD = 10.56). We used the procedure previously described.
Expressive regulation. Response-focused emotion regulation through expressive
regulation was manipulated using the verbatim instructions of Gross and Levenson (1997).
Expressive suppression was induced by: “(…) While watching the clips, please DO NOT show
your emotions. Behave in a way that a person watching you would NOT KNOW you feel
anything.” To induce expressive amplification, we adapted Gross and Levenson’s (1997)
original instructions, following Demaree, Schmeichel, Robinson, and Everhart (2004), and
directed participants with the following: “We will now be showing you three film clips. It is
important to us that you watch the film clip carefully. While watching the clips, please show your
emotions AS MUCH AS POSSIBLE. Behave in a way that a person watching you would
KNOW EXACTLY what you feel.” In the control condition, we asked participants to watch the
film clips carefully: “We will now be showing you three film clips. It is important to us that you
watch the film clips carefully.”
Measures
Attitudes. Following the Advertising Effectiveness Model (Mitchell & Olson, 1982),
attitudes toward the advertisement (AAD) were measured by three 7-point semantic differential
scale items (α = .96, adapted from Phillips, 2000): “I think the commercial that I just watched
is… [very bad - very good; very unlikable - very likeable; not enjoyable at all - very enjoyable.]”
Emotion regulation – trait. To control for individual differences in the habitual use of
emotion regulation strategies, we adopted the Emotion Regulation Questionnaire (ERQ)
developed by Gross and John (2003). This measure assesses cognitive reappraisal (α = .82) and
expressive suppression (α = .86) as individual traits with items like, “When I want to feel more
positive emotion (such as joy or amusement), I change what I’m thinking about” or “When I am
feeling positive emotions, I am careful not to express them.”
Results
Mediation model. We applied Preacher and Hayes’ method (2008) to test our hypothesis
that expressive regulation influences facial expression of happiness and subsequently attitudes
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toward the ad. Their method estimates the path coefficients in a mediator model and generates
95% bootstrap confidence intervals for total and specific indirect effects of expressive regulation
on attitude toward the ad through facial expression of happiness. The 10,000 bootstrapped
samples are generated to estimate bias-corrected and accelerated confidence intervals (BCACI).
We estimated 95% bias-corrected and accelerated confidence intervals (95% BCACI) of the
standardized estimates based on 10,000 bootstrapping samples. When the 95% BCACI does not
include zero, the effect differs from zero and therefore indicates a statistically significant
relationship. To control for the effect of emotion regulation as a trait, ERQ scores for both
subscales (i.e., cognitive reappraisal and expressive suppression) were included in the analyses
as covariates. We initially dummy coded two variables, the first corresponding to a difference
between expressive suppression versus the control and amplification condition, and the second
corresponding to a difference between expressive amplification versus the control and
suppression condition. The opposite dummy coding was used as a covariate for either of the
differences.
Figure 2 presents the mediation model of suppression and amplification in expression
regulation. The results showed that expressive suppression had a negative effect on the duration,
probability, and intensity of the facial expression of happiness (b = -0.20, p = .025). Hence,
participants who used expressive suppression as a way to regulate their emotions showed less
facial expression of happiness than participants in the control condition did. We did not find a
direct effect of expressive suppression on attitude toward the commercial (b = 0.20, p = .560).
We did, however, observe that facial expression had a significant effect on attitudes toward the
commercial (b = 1.12, p = .005), which contributed to a significant negative indirect effect (IE= .23, SE = 0.12, 95% BCACI [-.55, -.05]) with a medium effect size (K2 = .11, Preacher & Kelley,
2011), supporting our hypothesis. See Preacher and Hayes (2008) and Rucker, Preacher,
Tormala, and Petty (2011) for a discussion and approval of indirect effects without a significant
total effect.
Expressive amplification had a marginally significant positive effect on facial expression
of happiness (b = 0.16, p = .067). Although the results showed no direct effect of amplification
on attitudes toward the commercial (b = -0.40, p = .228), facial expression had a positive effect
on attitudes (b = 1.12, p = .005). This resulted in a positive indirect effect (IE= .18, SE = 0.12,
95% BCACI [.00, .46]) with a medium effect size (K2 = .11).
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Competing mediation model. To rule out the possibility that attitudes toward the
advertisement predict facial expression of happiness, we tested a competing model whereby
attitudes acted as mediator in both the suppression and amplification conditions. In such models,
we found no significant indirect effect – neither in the suppression (IE= -.00, SE = 0.02, 95%
BCACI [-.05, .05]) nor in the amplification (IE= -.02, SE = 0.05, 95% BCACI [-.07, .03])
conditions.

Figure 2. Total and specific indirect effects of expressive suppression and amplification on
attitudes toward the amusing advertisement through facial expression of happiness. Values above
the arrow indicate suppression and values below amplification effects;
c

– p < .01

d

a

– p = .067; b – p < .05;

– p > .20; ✞- significant indirect negative effect; ✞✞- significant indirect positive

effect.
A one-way ANOVA showed that facial expression of happiness was different for
participants in each of the response-focused emotion regulation conditions (F(2, 92) = 9.84, p <
.001, ω2 = .26). All analyses across our experiments are two-tailed. Bonferroni post-hoc analysis
revealed that the difference between the suppression condition (M = 0.20, SD = 0.32) and the
exaggeration condition (M = 0.57, SD = 0.35), (0.36, 95% CL [.16, .56]) was statistically
significant (p < .001). The difference between the suppression (M = 0.20, SD = 0.32) and the
control condition (M = 0.41, SD = 0.35), (0.20, 95% CL [.00, .41]) was marginally significant (p
= .065), but the difference between the control condition (M = 0.41, SD = 0.35), and the
exaggeration condition (M = 0.57, SD = 0.35) was not significant (p = .19).
Experiment 2 – Antecedent-Focused Emotion Regulation
Experiment 2 was designed to test whether cognitive reappraisal (vs. a control condition)
results in less favorable attitudes toward an amusing advertisement through a decrease in facial
expression of happiness.
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Participants
Forty-four participants were randomly assigned to either the reappraisal condition (10
men, 12 women; age: M = 31.86, SD = 11.15) or the control condition (7 men, 14 women, one
missing data; age: M = 33.77, SD = 10.89). One participant in the reappraisal and 3 in the control
condition were excluded from the analyses as their scores on our dependent variable qualified as
outliers, i.e., all four scored below Q1 – 1.5 IQR.
Procedure
Design, procedure and measures mirrored those in Experiment 1, except that instructions
manipulating emotion regulation strategies were different, as presented below. The attitude
toward the ad scale was found reliable (α = .95), as were the trait measures of emotion regulation
(cognitive reappraisal, α = .83) and expressive suppression (α = .82).
Cognitive reappraisal. To manipulate cognitive reappraisal, we adopted the following
instruction from Richards and Gross (2000): “We will show you the video advertisements in just
a moment. Please view them carefully. In addition, we would like to see how well you can control
the way you view things. Therefore, it is very important to us that you try your best to adopt a
neutral attitude as you watch the videos. In other words, as you watch the videos, try to think
about them objectively and analytically rather than as personally, or in any way, emotionally
relevant to you. So, watch the advertisements carefully, but please try to think about what you
are seeing in such a way that you don't feel anything at all.”
Participants in the control condition were instructed as follows: “We will show you the
video advertisements in just a moment. Please view them carefully. Watch the advertisements as
if you were in the cinema and you were waiting for the main film. So, watch the videos carefully,
please.” This manipulation has been used in a number of experiments and proven to influence
cognitive reappraisal in the participants (e.g., van't Wout, Chang, & Sanfey, 2010; Ortner,
Zelazo, & Anderson, 2013).
Results
Mediation model. The mediation model was the same as in the previous experiment.
Figure 3 shows the observed relations between emotion regulation (i.e., cognitive reappraisal),
facial expression, and appetitive attitudes. Cognitive reappraisal had a marginally significant
negative effect on facial expression of happiness (b = -0.20, p = .066). Participants in the
cognitive reappraisal condition tended to show less facial expression of happiness than
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participants in the control condition did. The cognitive reappraisal manipulation had no direct
influence on appetitive attitudes toward the advertisement (b = 0.02, p = .92). However, facial
expression of happiness significantly influenced attitudes (b = 0.89, p = .01), contributing to a
significant indirect effect (IE = -.21, SE = .12, 95% BCACI [-.46, -.01]), with a medium effect
size (K2 = .12).
Competing mediation model. A model with attitudes as the mediator and facial
expression as the criterion variable did not entail a significant indirect effect (IE= -.03, SE =
0.02, 95% BCACI [-.14, .06]).

Figure 3. Total and specific indirect effects of cognitive reappraisal on attitudes toward the
amusing advertisement through facial expression of happiness; a – p = .066; b – p < .01; c – p =
.92; ✞ - significant indirect effect.

An independent-samples t-test was run to identify differences in intensity and probability
of facial expression of happiness between cognitive reappraisal and the control condition.
Marginally less facial expression of happiness was observed in the cognitive reappraisal
condition (M = 0.44, SD = 0.34) relative to the control condition (M = 0.63, SD = 0.37), (t(42) =
1.82, p = .076).
Experiments 1-2 – General Discussion
Experiments 1 and 2 provided empirical evidence supporting our hypothesized model.
Both experiments consistently showed that emotion regulation in viewing an ad influences facial
expression. Consistent support was also found for a mediated effect of emotion regulation on
appetitive attitudes (defined here as AAD). That facial expressions as emotional responses
(rather than an antecedent condition for them) are targets for response-focused regulation is not
surprising. In contrast, regulation of facial expression as part of an antecedent strategy is much
less obvious, yet the results of Experiment 2 suggested that happiness is affected by an
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antecedent emotion regulation strategy. The findings of Experiment 2 confirmed our hypothesis
that emotion regulation strategies can reduce attitudes toward commercials by decreasing facial
expression of happiness. Likewise, these results expanded on the findings of Experiment 1 that
not only response-focused but also antecedent-focused regulation helps to reduce appetitive
attitudes through facial expression. The findings of Experiment 2 are consistent with previous
research demonstrating that reappraisal a) decreases self-reported pleasantness and zygomaticus
activity (smiling) (Wu, Winkler, Andreatta, Hajcka, & Pauli, 2012), b) reduces facial behavior in
response to the negative emotional stimuli (Goldin, McRae, Ramel, & Gross, 2008), and c)
decreases corrugator activity to unpleasant visual stimuli (Jackson, Malmstadt, Larson, &
Davidson, 2000).
It should be noted that the antecedent-focused regulation instructions (for cognitive
reappraisal) clearly emphasized appraisal (“…control the way you view things…”, Experiment
2), whereas the response-focused ones stressed expressive responses (“do not show your
emotions”, Experiment 1). Furthermore, in the case of facial expression of happiness caused by
an amusing ad, the regulation effect was shown to be strong enough to spill over to the next
element of the regulation chain and to decrease appetite for the ad.
Our finding that the indirect manipulation of facial expression affected people’s attitudes
is consistent with other research showing that suppressing or amplifying facial expressiveness
modifies the intensity of humor responses (Strack et al., 1988), increases feelings of sadness
(Larsen et al., 1992), and modulates emotion perception accuracy of others (Neal & Chartrand,
2011). These results back up the assumption that facial expression, as one emotion response
system, are accessible to conscious control. Response-focused behavioral regulation can be
applied to “hot-linked,” ongoing facial behavior. Suppression or amplification of happiness
expressions was in turn found to increase or decrease an appetitive attitude toward the ad,
potentially contributing to successful resistance to the ad’s persuasive power. Finally, and in
contrast to the literature, our findings showed that expressive suppression, usually associated
with negative consequences (Gross 1998; Richards & Gross, 1999; Richards & Gross, 2000),
could be helpful in resisting persuasive messages.
Underlying mechanism. An important methodological limitation to Experiments 1-2
was the design of the studies, which was insufficient to account for the precise mechanism
behind the effects of emotion regulation on facial behavior and hence the attitudes or intentions.
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Regarding mechanisms, various causal factors cannot be entirely disentangled in the
experiments; in particular, antecedent-focused emotion regulation instruction may have worked
differently than hypothesized. For instance, participants may have adopted a downright
unemotional attitude or a neutral one, both toward their own emotions and their attitudes
afterwards. Alternatively, they may have taken on a detached and unemotional attitude only to
their own emotions, as our outcome measures of the consumer attitudes do not consist of
emotion items. We accounted for those factors in the next experiments.
Role of intentional emotion regulation. A related limitation of Experiments 1-2 is
conceptual rather than methodological. The studies did not shed light on the intentional aspect of
emotion regulation (Campos, Walle, Dahl, & Main, 2011), which is necessary for understanding
the role of emotion regulation in resistance to persuasion, as in the process model. Experimental
design necessitated an initial focus on a central element, namely, consumers’ regulation of
emotions that are provoked by the ad. However, an original link with resistance as an intentional
act was in the nature of the manipulations: instructions (rather than e.g., unconscious priming)
might have resulted in conscious – i.e., willful – regulation, but this was not tested. To the degree
that instructions did raise consciousness of the intended persuasive effect of the ad, the
experiments contributed to insights in resistance aspects of emotion regulation and consumers’
intentional and active countering of persuasive intents. In the case of amusing ads, consumers
who resist may not only regulate emotion but also additionally use emotion regulation to counter
the intended effect, which they identify as entertaining and pleasing viewers to evoke positive
appetitive attitudes. Our assumption is that more effort in regulation indirectly indicates more
resisting.
A rather simple extension of the paradigm of Experiments 1-2 is to add a measurement of
consumers’ conscious awareness of their emotion regulation as an intentional and effortful act,
while another is to replace the objective measure of facial expression with a subjective one such
as self-reported facial expression. The next studies aimed to assess the degree to which the
intentional effort factor contributes to diminishing appetitive attitudes in favor of an amusing ad.
Experiments 3-5 continued the study of antecedent-focused emotion regulation effects,
probing a variety of instructions. The goal was to rule out the alternative explanation of attitude
effects in Experiment 2, namely that the instructions caused participants to first modify their
facial expression and then to simply adjust their appetitive attitudes, as two separate process.
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Because we estimated findings on response-focused emotion regulation in Experiment 1 to be
theoretically sufficient and easily replicable, we did not study any response-focused emotion
regulation in the next experiments.
Experiments 3-5 – Cognitive Emotion Regulation
Experiments 3-5 tested the effectiveness of a variety of antecedent-focused emotion
regulation strategies, thus expanding on Experiments 1-2. To test the mechanism behind this
strategy, we introduced a second mediator – awareness of intentional emotion regulation
(Gruber, Hay & Gross, 2014) – operationalized as perceived effort in cognitive reappraising. As
pointed out, we expected that this mediator represents the subjective and conscious element in
emotion regulation and is effective jointly with facial expression in modifying appetitive
attitudes. We expect all variants of antecedent-focused emotion regulation will increase selfreported regulation effort and this will decrease intensity of facial expression of happiness, which
is expected to negatively affect appetitive attitudes. In addition, Experiment 5 used self-reported
facial expression of happiness as a substitute for objectively coded facial expression, i.e.,
FaceReader analysis.
Tests of appetitive attitudes are extended beyond attitude toward the ad to include attitude
toward the brand and buying intentions, thus covering the entire Advertising Effectiveness
Model proposed by Mitchel and Olson (1981). The model predicts that attitude toward the ad
predicts attitude toward the brand, which in turn predicts buying intentions.
Overview of Experiments 3 -5
Experiments 3-5 attempted to demonstrate facial expression suppression through two
variations of an antecedent-focused emotion regulation instructions resulting in decreased
attitudes, thus intending to replicate findings from Experiment 2. Experiment 3 tested
suppression effects on brand attitudes toward an ad that advertises services. Experiment 4 aimed
to demonstrate the same suppression effects for buying intentions in response to an
advertisement of an expensive consumer good. Experiment 5 was a replication of Experiment 3,
with the addition of a measure for self-reported facial expression to further test the awareness
element of emotion regulation.
Stimuli – advertisements. For Experiments 3-5, we pretested a different set of 16
amusing advertisements, previously selected by two advertising research experts, featuring
different product categories and target groups. We chose two that scored as the most amusing
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commercials advertising services or an expensive and durable product (non-FMCG). The
selected advertisement of the service – E-Trade Baby Girlfriend – scored high on an amusement
score (M = 3.76, SD = 1.05, n = 70, 50% women), as determined on three 5-point semantic
differential items (α= .90). An independent-samples t-test indicated that there were no gender
differences (p > .50). The selected advertisement of an expensive consumer product – BMW-3
The Close Call – featured car brand BMW and scored high on an amusement score (M = 3.49,
SD = 1.02, n = 67, 54% women), based on three 5-point semantic differential items (α= .85). An
independent-samples t-test indicated that there were no gender differences (p > .10).
Experiment 3
Experiment 3 was designed to test the hypothesis that consumers who regulate their
emotions via cognitive reappraisal when watching an amusing commercial show less facial
expression of happiness, which subsequently results in lower attitudes toward the brand. The
hypothesized relationship is further explained by how effortful consumers’ are in their cognitive
reappraisal.
Participants
A fresh sample of 73 participants was randomly assigned to either the cognitive
reappraisal (26 men, 16 women, average age = 29.80 years, SD = 9.92) or the control condition
(16 men, 15 women, average age = 30.48 years, SD = 9.57).
Procedure
The procedure was similar to that of Experiment 2; however, we used slightly different
instructions than in Experiment 2 to demonstrate that the phenomenon works with variations of
cognitive reappraisal instructions. We also measured how much effort participants expended in
reappraising. Our dependent variable was attitude toward the brand (AB), and the advertisement
shown was E-Trade Baby Girlfriend.
Cognitive reappraisal. To manipulate antecedent-focused emotion regulation by
cognitive reappraisal, we slightly adapted the procedure of Richards and Gross (2000). We
changed the part of “adopt a neutral attitude” from Experiment 2 to “adopt a detached and
unemotional attitude.” Therefore, we provided participants with the following instruction: “We
will show you the video advertisement in just a moment. Please view it carefully. We would like
to see how well you can control the way you watch things. Therefore, it is very important to us
that you try your best to adopt a detached and unemotional attitude as you watch the
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advertisement. In other words, as you watch the advertisement, try to think about it objectively
and analytically rather than as personally, or in any way, emotionally relevant to you. So, watch
the advertisements carefully, but please try to think about what you are seeing in such a way that
you don't feel anything at all.”
We also slightly changed the control condition in comparison to Experiment 2 to
demonstrate that cognitive reappraisal might be contrasted against differing but still relatively
non-invasive control instructions. We provided participants with the following instructions: “We
will show you the video advertisement in just a moment. Please view it carefully. Watch the
advertisement as if you were in the cinema and you were waiting for the main film.” We omitted
the text, “So, watch the videos carefully, please.”
Measures
Attitudes toward the brand. We measured attitudes toward the brand using Mitchell
and Olson’s (1981) model, with seven 7-point semantic differential scale items (α= .97), e.g., “I
think brand – E-Trade was: [bad (=1) – good (=7)].” See Appendix A for all items.
Awareness of intentional emotion regulation. Following Gruber et al. (2014), we used
a question to assess the extent to which participants expended effort reappraising (“I tried not to
feel anything at all”) on a 1 (strongly disagree) to 7 (strongly agree) scale. This question has been
proven to efficiently measure the effort in reappraising; therefore, we employed it as Gruber et
al. (2014) originally formulated it. We used it as a predictor variable in Preacher and Hayes’
(2008) mediation model.
Results
Two mediators’ model. To test our hypothesis that cognitive reappraisal decreases facial
expression of happiness and subsequently attitudes toward the ad more if participants put more
effort in not feeling anything, we again applied Preacher and Hayes’ (2008) method. This
method estimates the path coefficients in a mediator model and generates 95% bootstrap
confidence intervals for total and specific indirect effects of cognitive reappraisal on attitude
toward the brand through effort in reappraisal and then facial expression of happiness.
The results demonstrated that cognitive reappraisal instructions had a positive effect on
effort expended in reappraising (b = 2.64, p < .001). Participants in the cognitive reappraisal
condition were more effortful at not feeling anything than participants in the control condition.
This effort in reappraisal then had a negative effect on facial expression of happiness (b = - 0.62,
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p < .005). Manipulation of the independent variable – cognitive reappraisal – had no direct
influence on the dependent variable – attitudes toward the brand (b = -0.12, p = .75). However,
facial expression of happiness predicted attitudes at best marginally (b = 0.81, p = .10) but did
contribute to a significant negative indirect effect (IE = -.13, SE = .10, 95% BCACI [-.44, -.01]).
In such sequential mediator model, effect sizes are not possible to compute. See Figure 4 for the
mediation model of cognitive reappraisal through effort expended reappraising.
Competing mediation model. We tested an alternative model wherein facial expression
was removed as a predictor variable; however, as expected, there was neither a significant direct
effect (b = -0.21, p = .57) nor an indirect effect (IE = -.09, SE = .20, 95% BCACI [-.50, .32]).
Trying not to feel anything simply did not predict attitudes toward the brand (b = -0.04, p = .66).

Figure 4. Total and specific indirect effects of cognitive reappraisal on attitudes toward the
amusing advertisement through not feeling anything and facial expression of happiness; a – p <
.005; b – p = .10; c – p = .80; ✞ - significant indirect negative effect.

Discussion
In Experiment 3, we confirmed both hypotheses, showing that antecedent-focused
emotion regulation could be manipulated with an adapted version of cognitive reappraisal. We
further demonstrated that our original model is explained by how effortful consumers estimate
they are in reappraising the stimuli by suppressing their feelings. This confirmation is especially
important in view of criticisms concerning uniformity of responses, as in cognitive reappraisal
(Campos et al., 2011). If Experiment 2 showed the effects of cognitive reappraisal, Experiment 3
demonstrated that the process is explained by willful effort on the part of the consumer.
Importantly, the effort spent not to feeling anything at all did not directly predict attitudinal
change – only if facial expression was included was there a significant predictive power. The
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failure of the competing mediation model again highlights the embodiment factor in resistance to
persuasion, as well as the importance of effortful reappraisal by decreasing facial expression only
and not directly decreasing attitudes. In short, the more effort people put into reappraising, the
less expression of happiness they show.
Furthermore, facial expression not only explained attitude toward the ad, as in
Experiments 1 and 2, but also attitude toward the brand. We also extended our results to another
ad with another product type in Experiment 3. The question remains, however, whether effort
spent not to feel happiness (a specific emotion) would also lead to a decrease in facial
expression, as effort in not feeling anything did in Experiment 3. We test this in Experiment 4.
Experiment 4
Experiment 4 was designed to test the hypothesis that consumers who regulate their
emotions by cognitive reappraisal (modified version, see below) when watching an amusing
commercial show less facial expression of happiness, which subsequently results in lower buying
intentions. We expected that this relationship would be additionally explained by the amount of
effort consumers estimated they invested in reappraisal and not feeling happiness.
Participants
A fresh sample of 140 participants was randomly assigned to either the cognitive
reappraisal (40 Men, 25 Women, average age = 31.62 years, SD = 9.94) or the control condition
(41 Men, 34 Women, average age = 30.41 years, SD = 9.85).
Procedure
Once again, we modified our instructions to demonstrate that the phenomenon works
with variations of cognitive reappraisal instructions. We also measured the extent to which
participants spent effort in reappraising. We used a commercial ad for an expensive product
(BMW car) instead of a fast-moving consumer good (as in Experiments 1 and 2) or a service (as
in Experiment 3). Finally, our dependent variable was buying intentions.
Cognitive reappraisal. To manipulate antecedent-focused emotion regulation by
cognitive reappraisal, we slightly adapted the procedure of Richards and Gross (2000) and our
previous instructions from Experiment 3. We directed participants’ attention that the
advertisement was “funny and amusing” and that they should “mentally” control the way they
think. We also changed the “adopt a detached and unemotional attitude” from Experiment 2 to
“adopt a serious and cognitive attitude.” We made these changes to demonstrate that the
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cognitive reappraisal might be achieved through various means. That being the case, we
provided participants with the following instruction: “We will show you a funny and amusing
advertisement in just a moment. Please view it carefully. We would like to see how well you can
mentally control the way you watch things. Therefore, it is very important to us that you try your
best to adopt a serious and cognitive attitude as you watch the advertisement. In other words, as
you watch the advertisement, try to think about it objectively and analytically.”
We used the same instructions for the control condition as in Experiment 3: “We will
show you the video advertisement in just a moment. Please view it carefully. Watch the
advertisement as if you were in the cinema and you were waiting for the main film.”
Measures
Buying intentions. We measured buying intentions, following Mitchell and Olson
(1981), with four 7-point semantic differential scales (α= .94), e.g., “Thinking back to the ad, the
chance that I would buy a BMW is [unlikely (=1) – likely (=7)].” See Appendix A for all items.
Awareness of intentional emotion regulation. Following up on Gruber et al. (2014) and
Experiment 3, we used a question to assess the extent to which participants expended effort
reappraising and not feeling happiness (“I tried not to feel happiness”) on a 1 (strongly disagree)
to 7 (strongly agree) scale. We used this variable as a predictor in the mediation model devised
by Preacher and Hayes’ (2008).
Results
Two mediators’ model. The mediation modeling was the same as in Experiment 3. The
results demonstrated that cognitive reappraisal instructions had a positive effect on expending
effort in reappraisal (b = 1.04, p < .005). Participants in the cognitive reappraisal condition spent
more effort trying not to feel happiness than did participants in the control condition. The
reappraisal effort had a negative effect on facial expression of happiness (b = - 0.30, p =.05).
The cognitive reappraisal manipulation had no direct influence on the dependent variable –
buying intentions (b = 0.05, p = .87). However, facial expression of happiness predicted the
buying intentions (b = 0.96, p < .05) and contributed to a significant negative indirect effect (IE
= -.03, SE = .02, 95% BCACI [-.10, -.01]). See Figure 5 for the mediation model of cognitive
reappraisal through effort expended reappraising.
Competing mediation model. We tested an alternative model in which facial expression
was removed as a predictor variable; however, as expected, there was neither a significant direct
107

(b = 0.25, p = .44) nor an indirect effect (IE = .04, SE = .10, 95% BCACI [-.14, .27]. Succinctly
put, trying not to feel happiness did not predict buying intentions (b = 0.04, p = .61).

Figure 5. Total and specific indirect effects of cognitive reappraisal on buying intentions through
not feeling happiness and facial expression of happiness;

a

– p < .05; b – p = .87; ✞ - significant

indirect negative effect.

Discussion
In Experiment 4, we confirmed our hypotheses, demonstrating that antecedent-focused
emotion regulation could be manipulated with yet another version of cognitive reappraisal. The
results corroborate the findings from Experiments 2 and 3 that cognitive reappraisal instructions
are effective. We further showed that our original model is explained by how much effort
consumers estimate they spent in reappraising the stimuli and not feeling happiness. Importantly,
as tested in the competing mediation model, the effort spent in trying not to feel the specific
emotion of happiness did not predict the appetitive attitudes (buying intentions), but was
mediated through the intensity of the facial expression as shown in the original analysis. This
replicates findings from Experiment 3 and shows that the effort in reappraising can be either
geared toward any emotion (as in Experiment 3) or, as in the current Experiment, toward a
specific emotion. These results underscore that what matters is the generic effort expended in
cognitive reappraisal rather than the specificity or valence of the emotion reappraised.
Furthermore, facial expression not only explained attitude toward the ad and attitude
toward the brand, but also buying intentions. Moreover, the results held true for yet another
advertisement for an expensive product. In addition, the instruction in Experiment 4 was even
more geared toward cognitive reappraisal than in previous experiments; regardless, the effort
spent on not feeling happiness still significantly muted facial expression.
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Experiment 5 – Self-Report
Experiment 5 was designed to replicate findings of Experiment 3 by using a self-reported
measure of facial expression of happiness instead of objective facial coding software, as in
previous experiments. Once more, we tested the hypothesis that consumers who regulate their
emotions by cognitive reappraisal (using instructions from Experiment 3) when watching an
amusing commercial show less facial expression of happiness, which subsequently results in
lower buying intentions. Further explanation of this relationship involves how much effort
consumers spent in reappraisal – in other words, how hard they worked not to feel anything at
all.
Participants
A fresh sample of 68 participants was randomly assigned to either the cognitive
reappraisal (23 Men, 10 Women, average age = 28.40 years, SD = 6.65) or the control condition
(26 Men, 9 Women, average age = 29.83 years, SD = 8.39).
Procedure
Experiment 5 was similar to Experiment 3, except for two measures. First, we used the
self-reported facial expression measure and, second, the dependent variable was buying
intentions (α= .95). Therefore, in this last experiment, we did not record participants with a
webcam.
Measures
Facial expression. To assess facial expression, we used two items to assess the extent to
which participants reported how much “the advertisement made me smile/laugh” on a 1 (not at
all) to 7 (to a great extent) scale (α= .92). For the sake of clarity in reporting the results, we
defined this variable as self-reported facial expression of happiness
Results
Two mediators’ model. The mediation modeling was the same as in Experiments 3 and
4. The results demonstrated that cognitive reappraisal instructions had a positive effect on effort
expended in reappraisal (b = 1.87, p < .001). Participants in the cognitive reappraisal condition
estimated they expended more effort trying not to feel anything than participants in the control
condition did. Estimated effort in reappraisal had a negative effect on self-reported facial
expression of happiness (b = - 0.41, p < .005). The cognitive reappraisal manipulation had no
direct influence on buying intentions (b = 0.09, p = .78). However, self-reported expressions of
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happiness predicted buying intentions (b = 0.51, p < .001), contributing to a significant negative
indirect effect (IE = -.39, SE = .16, 95% BCACI [-.81, -.16]). See Figure 6 for the mediation
model of cognitive reappraisal through effort expended reappraising.
Competing mediation model. We tested an alternative model in which the self-reported
facial expression (S-FEH) was removed as a predictor variable; however, as expected, there was
neither a significant direct effect of X on Y (b = 0.06, p = .89) nor an indirect effect on Y (IE = .37, SE = .23, 95% BCACI [-1.00, .03]). Trying not to feel anything did not predict buying
intentions (b = -0.20, p = .07).

Figure 6. Total and specific indirect effects of cognitive reappraisal on buying intentions through
not feeling anything and the self-reported facial expression of happiness (S-FEH);
b

a

– p < .005.;

– p = .73; ✞ - significant indirect negative effect.

Discussion
In Experiment 5, we again showed that the effects of cognitive reappraisal instructions
through facial expression on attitudes are mediated by way of how effortful consumers judge
they are in reappraising the stimuli and not feeling. Furthermore, the effects were found not only
in the objectively coded facial expression, but also through self-reported ones by the participants
themselves. The experiment demonstrated that the participants could gauge the strength of their
own smiles and laughs, which together with subjective estimation of effort further testifies to the
intentionality of emotion regulation.
In addition, we can now rule out the possibility that facial expression effects in
Experiments 1-4 would be due to self-consciousness or self-focus. The presence of a camera in
the previous experiments could have intensified participants’ amusement or in general affective
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responses (as found in Porterfield et al., 1988). We found the same overall pattern in Experiment
5, without video recordings.
Experiments 3-5 – General Discussion
Across Experiments 3-5, we replicated our basic model from Experiments 1 and 2. Once
again, we showed that two different forms of cognitive reappraisal – which is an antecedentfocused emotion regulation strategy – led to less facial expression of happiness and hence
lowered appetitive attitudes. Notably, the instructions for regulating emotion through cognitive
reappraisal stressed on the one hand appraisal (as defined by Scherer, 2001), described to
participants with phrases like “the way you watch things,” “objectively and analytically,”
(Experiment 3) or “funny and amusing” (Experiment 4). On the other hand, the instructions
instigated control of the other antecedent component of emotion, initial global action readiness
(Moors et al., 2013). “Think objectively” and “don’t feel anything” (Experiment 3), along with
“serious cognitive attitude” (Experiment 4) were meant to suppress the initial global readiness to
approach the stimulus. Thus, with Gross and Thompson’s (2007) model of emotion regulation in
mind, all instructions of cognitive reappraisal were as different as possible from responsefocused control of expression, as it was operationalized in the instructions for Experiment 1
(“Show your emotions [as if to make them clear to another person]”). The latter may be said to
be a more direct means to incite control of facial expression.
We demonstrated that cognitive reappraisal worked because participants were aware of
their emotion regulation efforts and achievements, in that appetitive attitudes were a function of
both facial expression of happiness and self-reported effort in the emotion regulation strategy
adopted in response to the instructions.
Importantly, the findings are pertinent to advertisements featuring a variety of consumer
products and services. In comparison to previous experiments, we did not have to remove
outliers, as the samples were sufficiently large. As in the previous studies, no direct effects of
emotion regulation instructions were found on appetitive attitude. This finding adds to our
confidence that the formation of attitudes is at least partially an embodied process. If we had not
included measures of facial expression (either objectively coded or self-reported), we would not
have found the effect and might have missed an important explanatory variable, namely, facial
expression, or according to our theoretical model – its properties of controllability, feedback, and
fanning out to other emotional responses.
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General Discussion and Conclusion
Our process model for embodied emotional regulation as a strategy for resistance to
persuasion by amusing ads received substantial support in the experiments presented above. The
results demonstrate that consumers felt happiness when viewing an amusing ad under natural
circumstances as represented in the control conditions of Experiments 1 and 2. Experimental
conditions in all experiments showed that consumers can successfully be invited to deviate from
their baseline, natural orientation and regulate their happiness emotions, either suppressing or
amplifying them, and that when they do regulate expression of happiness, this will affect
appetitive attitudes to ads, brands, or products. This effect occurs regardless of the particular
induced regulation strategy, that is, antecedent- or response-focused, or of variations of
antecedent emotion regulation inductions.
Important for the model is that emotion regulation instructions affected positive
appetitive attitudes not directly but invariably through facial expression of happiness only. We
believe that the robustness of this result across experiments legitimizes the notion of embodied
emotion regulation inherent to the model: When instructed to regulate in whichever way,
participants adapted facial expression of happiness to the effect of diminishing appetites for the
object of persuasion. This remarkable observation can be explained, we believe, by the
privileged status enjoyed by facial expression as an emotional response system (Izard, 1990).
Facial expression pairs action orientation with accessibility to voluntary modulation more
completely than any other emotional response system.
Finally, Experiments 3-5 repeatedly demonstrate that effortful and thus presumably
conscious and willful emotion regulation on the part of the subject contributes to lowering
appetitive attitudes. Taken together, Experiments 3-5 support the notion of emotion regulation as
a form of resistance to persuasion. In the tested case of viewing amusing ads, emotion regulation
would seem to be a consciously controlled and willful act rather than an involuntary or implicit
reaction.
We see room for future explorations of the limits of effective instructions and possible
refinements that we did not test. On the other end of the process model, a variety of appetitive
attitudes were observed to be liable to modification through embodied emotion regulation. We
take this finding as an indication that resistance may be more than warding off some isolated
anticipated effect such as ad, brand, or product liking, but rather a mobilization of generalized
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defensive responses aiming at the persuasive attempt as a whole or even the persuader.
Remarkably, control of facial expression was observed to influence all factors, whatever their
position in the extended and inclusive chain of effects proposed by Mitchell and Olson (1981).
Nonetheless, further research is needed to explore the range of appetitive attitudes affected by
embodied emotion regulation.
We believe that effects on attitude measured in the joint experiments covered a
considerable range. In fact, we tested the entire chain of causally subsequent consumers’ liking
indicators established in the Advertising Effectiveness Model (Mitchell & Olson, 1981). We
tested not only attitude toward the advertisement (Experiments 1 and 2), but also attitude toward
the brand (Experiment 3) and buying intentions (Experiments 4 and 5).
In sum, we showed that, across five controlled experiments, facial expression could be
used to explain the strength of the attitudes toward amusing stimuli. Our results are in line with
research dating back to Izard (1990), who showed, as we did, that facial expression is a reliable
indicator of the presence of emotion and emotion regulation processes. Consumer attitudes and
intentions are a readiness of the appetitive motivational system to engage in positive interaction
with the stimulus ad, e.g., watch it attentively and with enjoyment. For this reason, behavioral or
“thinking” instructions affect ad and brand liking or buying intentions in an indirect fashion.
More specifically, the instructions to regulate one’s reactions by either not feeling or not
showing the emotions were found to be equally effective.
It is not hard to imagine that inhibiting one’s mental or physical reactivity blocks input to
the internal feedback system and so decreases liking, which is manifested in a lowering of selfreported attitudes scores. A consumer lacking positive internal bodily feedback logically would
exhibit lower attitudes and intentions. We propose that an influence in the other direction might
also exist: Amplified bodily expressions provide stronger internal positive feedback, leading
consumers to report higher attitudes, as found in Experiment 1.
Other Types of Self-Control
Of course, reappraisal and suppression are not the only way to resist or regulate
persuasive stimuli. Other types of self-control exist (e.g., channeling attention) and have been
shown effective, resulting in lower or even complete lack of affirmative attitudes (Wadlinger &
Isaacowitz, 2011). Moreover, consumers can choose to pay little or no attention (e.g., by simply
closing their eyes or turning away from the screen) so that even the most persuasive message will
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have only limited effects. However, a growing number of advertising strategies try to prevent ad
avoidance by integrating the persuasive message with the content of the program (e.g., brand
placement and entertainment education). Therefore, strategies that help consumers in actually
resisting persuasion may be beneficial.
External Validity
We believe that the results of our studies are valid for the conditions of exposure to ads in
daily life. Both studies were conducted in the everyday environment of consumers’ homes,
study, and work places, on their own computers. An often-used method to assess how consumers
react upon amusing advertising is to explicitly ask them what they think and how they feel about
an advertisement. However, explicitly asking people how they feel is not only a cognitively
demanding and difficult task, but it also entails undesired effects, such as increased selfawareness (Pryor, Gibbons, Wicklund, Fazio, & Hood, 1977) and social-desirability (Arnold &
Feldman, 1981). Moreover, these measures are incapable of capturing specific biological
emotional expressions inaccessible to introspection and self-report. To overcome those
limitations, we used an objective measure of emotional experience – automated facial coding.
Previous studies examining effects of facial feedback on consumers’ attitudes have attempted to
control for the fact that facial measurement was obtrusive (facial EMG) (e.g., Hazlett & Hazlett,
1999) and inconsistent (human coding) (e.g., Zeinstra, Koelen, Colindres, Kok, & De Graaf,
2009) or have directly manipulated expressions without controlling for individual differences in
emotion regulation (Förster, 2004). Our design, therefore, emulates everyday advertising
consumption by avoiding the creation of the typical artificial lab situation involving a
convenience sample of university students. To test our hypotheses, we used well-established
emotion regulation manipulations in which participants were asked to reappraise their cognitions
(Richards & Gross, 2000) or regulate their expressiveness (Gross & Levenson, 1997).
Indirect versus direct manipulation of facial expressions. The consumer resistance
through embodied emotion regulation framework presupposes that consumers are aware of their
emotion regulation as a strategy. Therefore, overall, we used explicit emotion regulation
instructions to manipulate these strategies. An alternative approach would have been to directly
manipulate facial expression, e.g., by a pen-in-mouth experiment. Strack et al. (1988) showed
that simply putting a pen in people’s mouths in a position that forces contraction of the facial
muscles to either facilitate or hinder smiling led to the participants reporting more or less intense
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humor responses, according to each of the conditions. Topolinski, Lindner, and Freudenberg
(2014) extended the idea to demonstrate that oral motor-interference undermines advertising
effects of video commercials. Furthermore, a direct manipulation of one’s expressiveness – an
injection with botulinum toxin (Botox) in the upper face – enhanced positive emotions in the
affected individuals by decreasing corrugator activity (furrowing brows) (Alam, Barrett, Hodapp,
& Arndt, 2008). We used emotion regulation strategies instead, as it is not practical to ask
consumers to hold pens in their mouths, eat popcorn, or chew gum during commercial exposure
or undergo a Botox treatment just to be less persuaded (that is, report lower advertising effects).
Limitations
We note that in some cases, the particular links of the model were only marginally
significant; however, the indirect model, as a whole, always upheld. We acknowledge the
possibility that there is no direct effect of emotion regulation on the appetitive attitudes, due to
either lack of power to detect it or some other variables that work in opposite direction to the
facial expression, hence cancelling out the direct effect (see Preacher & Hayes, 2008 and Rucker,
Preacher, Tormala, & Petty, 2011).
Another factor that might limit generalization of our findings relates to the role of
intentionality of resisting is people’s persuasion knowledge (Friestad & Wright, 1994) and their
skepticism toward advertising (Obermiller & Spangenberg, 1998). Perhaps only consumers who
know and are skeptical about persuasive communication can be motivated to use emotion
regulation. Nevertheless, in this paper we did not test any such moderating variables. In addition,
we did not ask people directly how much they were intentional, conscious, or aware of their
emotion regulation to resist the advertisement. We judged such item as too obvious and direct,
thus rather easily influenced by people’s desire to provide socially desirable answers, please the
experimenter, or guess the hypothesis. Our assumption was that it is virtually impossible to
report a subjective sense of effort in doing something without being aware of one’s intentions to
do that particular thing. However, in future studies this assumption could be directly tested.
Finally, we tested and found support for one type of advertisements only – emotional,
prominent Super Bowl ads that were highly amusing. We did not test informative or less
emotional advertisements. We are also aware that the valence of the advertisement may restrict
predictions of the tested model. To mitigate this limitation of our studies, tests with a disgusting
advertisement were carried out. Appendix B presents Experiments 1a and 2a, exact replications
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of Experiments 1 and 2, but using a disgusting instead of an amusing ad. We did not find support
for our model in the case of disgusting ads. We discuss possible reasons for this in Appendix B,
the main conclusion being that disgusting ads are an anomalous case for resistance to persuasion.
Practical Relevance
Marketing Communication
As they point at the consumer’s capacity to control appetitive attitudes through embodied
regulation of their emotional responses, the results of Experiment 1 have implications for
marketers, advertisers, and policymakers who want to sell a product, service, or idea. These
results suggest that asking consumers to overreact to the ad (even without explicitly mentioning
the specific behavioral expression – e.g., laughing) may break resistance and thus increase the
advertisement’s effectiveness. Obviously, directly requesting consumers to overreact is not
practical, but it can be argued that particular situations may automatically invoke increased levels
of facial expression. For example, it is known that adding “fake” audience laughter tends to
boost enjoyability ratings of radio recordings (Martin & Gray, 1996).
The model of emotional resistance to persuasion may be extended from the individual
consumer’s case, as tested in the present studies, to the quite common situation where consumers
view ads in company. Based on our findings, individual members of an audience that are visible
and react through their facial emotions can be expected to affect not only their own attitudes
toward the ad but also that of other audience members. Facial mimicry, the phenomenon of a
conspecific emotional display influencing one’s reactions and feelings, largely explains this
scenario (Bush, Barr, McHugo, & Lanzetta, 1989). For example, Lewinski, Tan, Fransen,
Czarna, and Butler (in press) showed that the overall facial expressiveness of the actors in an ad
or a view of a sneering co-viewer inserted into the screen’s periphery decreases advertising
effectiveness by interfering with viewers’ facial feedback process via a decrease in facial
expression of happiness.
Consumer Education
Our findings have immediate practical relevance for consumer education. They add to the
tools and knowledge that empowers target consumers who need assistance in resisting
persuasion. First, consumers could be taught to use self-instructed emotion regulation and
associated facial expression to resist persuasion. A “live demo” appears feasible for conducting
our experiments in schools to demonstrate to children differences in attractiveness of advertised
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products or services when properly appraised (through antecedent-focused emotion regulation)
or reacted to (through response-focused regulation). An example can be found in a study by
Sorce, Emde, Campos, and Klinnert (1985), who showed that a mother posing joy made infant
children cross a deep gap – as in a visual cliff experiment. However, if the mother posed fear or
anger, few infants crossed the gap. Would the instructions to cognitively reappraise or
expressively suppress tempting advertisements be equally effective in children as it was in our
adult consumers?
In fact, the finding that consumers can suppress the motor response associated with an
emotion persuasive advertising seeks to produce seems valuable for policymakers and advocacy
groups who are striving to empower consumers to resist persuasive messages considered
unwanted. Cases in point include ads for greasy foods, alcohol, tobacco, but also risky financial
investments or covert persuasion attempts. It could be argued that, for example, a forewarning
strategy or the uses of a product placement logo, which are mandatory in many countries
nowadays, automatically induce emotion regulation strategies. One can imagine that once aware
of the persuasive intent of a sender (by means of forewarning of a product placement logo),
consumers are motivated to resist persuasion, which can be accomplished by (spontaneously)
inhibiting or reappraising one’s emotions (i.e., “I am not going to smile at a message that tries to
influence me”).
In addition, we used ads that contained very amusing and entertaining content. Emotion
regulation instructions might be especially relevant for ads with such highly emotive content
because they “might facilitate communication not by increasing attention but by lowering
attention, promoting open-mindedness and effectively encouraging the consumer to let their
guard down” (Heath, Nairn, & Bottomley 2009, p. 460). We recommend testing those
assumptions in further research.
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Appendix A
FaceReader
Noldus software uses a three-layer neural network, which was trained using 10,000
manually annotated images to constantly track and analyze the face with 500 key-points
superimposed on an artificial visualization of a real face. FaceReader classifies people’s
emotions into discrete categories of the basic emotions (Ekman, Sorenson, & Friesen, 1969;
Ekman & Cordano, 2011). In the first stage, the software locates a person’s face; in the second
stage, it creates a 3D Active Appearance Model (AAM) (Cootes & Taylor, 2004) of that face. In
the third and final stage, the AAM is used to compute scores of intensity and probability of facial
expressions, quantified into a continuous scale from 0 to 1. Figure 7 provides a simplified
graphic representation of the facial coding steps in FaceReader. For a more detailed description
of the method, see van Kuilenburg, Wiering, and den Uyl (2005).

Figure 7. Visualization of quantified facial expressions in FaceReader. The black square marks
detection of a face. The landmarks and the triangulated texture of the superimposed mesh are an
Active Appearance Model (Cootes & Taylor, 2004) of a face. The expression intensity of, in this
case, happiness, is a graphical representation of the quantified facial expression. The expression
is classified by training an artificial neural network using 10,000 manually annotated images as
training material.

Attitudes toward the brand. Participants indicated how much they agreed with the
statements concerning the brand respectively on a 7-point semantic differential scale. AB (α=
.97) consisted of seven items each: “I think brand – E-Trade was…”: bad (=1) – good (=7);
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unappealing (=1) – appealing (=7); unpleasant (=1) – pleasant (=7); unattractive (=1) –
attractive (=7); unwise (=1) – wise (=7); useless (=1) – useful (=7); worthless (=1) – valuable
(=7).
Buying intentions. Participants indicated how much they agreed with the statements
concerning the buying intentions respectively on a 7-point semantic differential scale. BI (α=
.94) consisted of four items each: “Thinking back to the ad, the chance that I would buy BMW
is…”: unlikely (=1) – likely (=7); improbable (=1) – probable (=7); uncertain (=1) – certain
(=7); absent (=1) – present (=7).
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Appendix B
Note on Experiments 1a-2a: Disgusting Ads
Even if the resistance framework does not focus on regulation of disgust in response to
disgusting ads, it was interesting to test whether facial expression, as instigated by disgusting ads
and controlled through emotion regulation, would influence appetitive attitudes in an analogous
way.
Method
In Experiments 1 and 2, participants also watched a disgusting ad in addition to the
amusing ad. We did not use the data from the disgusting ad in Experiments 1a and 2a in the main
body of the text, as they did not yield theoretically interesting results. To be clearer, in
Experiments 1 and 2, participants first saw an amusing or a disgusting video commercial, always
followed by a neutral one, and then an amusing or disgusting commercial in counter-balanced
order. The neutral advertisement was shown in the middle to prevent carry-on effect and
neutralize the effects of the targets, i.e., the amusing or disgusting ad, on each other. Therefore,
the exposure to the disgusting ads became Experiments 1a and 2a, reported and analyzed below.
In addition, to prevent confounds, while being video recorded on the FaceReader Online
platform, the attitude measures were taken separately after presentation of each ad, and the
participants were instructed to treat each advertisement as a separate event. A check on effect of
order of presentation of the advertisements and participants’ gender did not yield significant
effects on attitudes and facial expressions. We did not take these measures for Experiments 3-5
because in those studies, the participants saw only one amusing ad.
The one neutral and one disgusting video ad had been selected out of eighteen candidates
proposed by ad experts and pretested by a panel. They were respectively Quitting is Hard Not
Quitting is Harder (Anti-smoking Ad) (M disgusted = 5.83, SD = 1.33, n =12) and Wonderstruck
Taylor Swift Ad that received middle-low scores on amusement (M amused = 2.03, SD = 1.05 at
a three 5-point Likert items, n = 60).
Hypothesis
Analogous predictions on amplifying regulation of happiness or on suppressive
regulation of the emotion opposite to happiness, that is disgust, might be formulated.
Suppressive emotion regulation for disgusting ads would involve down-regulating the facial
expression of disgust, feeding back on feelings reducing disgust and dampening negative
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appetitive attitudes. However, it may be argued that suppressive regulation of disgust would
involve looking away from the stimulus or an earlier avoidance of it all together. Moreover,
disgusting ads are rare. For both reasons, we consider conscious embodied regulation of disgust
atypical in a resistance paradigm, but we report two experiments on it below.
Experiment 1a
Experiment 1a was designed to test the hypothesis that consumers who regulate their
emotions by expressive inhibition when watching a disgusting commercial show less facial
expression of disgust, which subsequently results in higher attitudes toward the commercial. In
particular, we tested whether expressive amplification increases facial expression of disgust, thus
resulting in less positive attitudes toward the commercial.
Participants
A sample of 93 participants was randomly assigned to either the suppression condition
(16 Men, 15 Women, average age = 29.65 years, SD = 8.79), the amplification condition (18
Men, 16 Women, average age = 33.71 years, SD = 13.03), or the control condition (12 Men, 16
Women, average age = 34.79 years, SD = 10.56). Two participants in the suppression condition
were excluded from the analyses, as their scores on facial expression of disgust qualified as
outliers, i.e., all scored above Q3 + 1.5 IQR.
Procedure & Measures
The procedure was similar to that of Experiment 1, and we used the same experimental
and control instructions. All measures were likewise same as those in Experiment 1. Appetitive
attitude and emotion regulation as a trait measures were again found reliable: α = .83 for attitude
toward the ad; .82 for cognitive reappraisal; and .86 for expressive suppression as traits.
Results
The mediation model was the same as in Experiment 1. The results showed that neither
expressive suppression nor expressive exaggeration had any effect on the facial expression of
disgust (all p’s >.10). Facial expressions of disgust did not have any effect on attitudes (all p’s
>.10). There was neither a direct nor an indirect effect; hence, our hypothesis was not supported
in this study.
However, a one-way ANOVA showed that facial expression of disgust scores were
different for participants in the different expression regulation conditions (F(2, 90) = 3.50, p <
.05, ω2 = .11). Facial expression of disgust scores increased from the suppression (M = 0.03, SD
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= 0.04) to the control (M = 0.15, SD = 0.30) and exaggeration (M = 0.21, SD = 0.35) conditions.
Bonferroni post-hoc analysis revealed that the difference between suppression and exaggeration
(0.17, 95% CL [.01, .34]) was statistically significant (p < .05), but no other group differences
were significant.
Discussion
Experiment 1a did not find the predicted relationship between response-focused
regulation, facial expression, and appetitive attitudes; hence, the embodied disgust regulation
effects did not mirror those obtained for happiness in Experiment 1. Support was found for the
prediction that response-focused emotion regulation changed the number and intensity of facial
expressions – in this case, of disgust.
Experiments 1 and 1a found that facial expression of happiness and disgust is affected by
instructions to regulate one’s emotional response to happiness- and disgust-eliciting ads, in
comparison with a non-regulation control condition. However, facial expression proved to
mediate appetitive attitudes toward the ads for the amusing ad only.
Experiment 2a
Experiment 2a was designed to test whether cognitive reappraisal (vs. a control
condition) results in stronger appetitive attitudes toward a disgusting commercial by a decrease
in facial expression of disgust.
Participants
Forty-five participants were randomly assigned to either the cognitive reappraisal
condition (10 men, 10 women; age: M = 33.60, SD = 11.82) or the control condition (7 men, 17
women, one missing data; age: M = 33.64, SD = 11.28). Three participants in the cognitive
reappraisal condition were excluded from the analyses, as their scores on facial expression of
disgust qualified as outliers, i.e., all scored above Q3 + 1.5 IQR.
Procedure & Measures
Design, procedure, and measures were similar to those in Experiment 2, except that the
facial expression of happiness was replaced by that of disgust and the disgusting instead of the
amusing video advertisement was presented as the stimulus. Instructions manipulating cognitive
reappraisal were also identical to those of Experiment 2. The measure of appetitive attitudes
(AAD) was reliable (α = .76). The same was true for the control traits – cognitive reappraisal ER
(α = .83) and expressive suppression (α = .82).
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Results
Cognitive reappraisal had a negative effect on the degree of facial expression of disgust
(b =-0.18, p = .050); hence, participants who used cognitive reappraisal as a way to regulate their
emotions showed less disgust expression than participants in the control condition showed. We
found neither a direct effect of cognitive reappraisal on attitude toward the commercial (b = 0.50,
p = .228) nor a significant indirect effect (IE= -.04, SE = 0.11, 95% BCACI [-.31, .13]). Our
hypothesis for the disgusting ad was therefore not fully supported.
The disgusting advertisement elicited significantly less facial expression of disgust in the
cognitive reappraisal condition (M = 0.08, SD = 0.18) than in the control condition (M = 0.26,
SD = 0.36), t(36.28) = 2.17, p = 0.05.
Discussion
In Experiment 2a, we only confirmed one of our hypotheses, i.e., that an antecedentfocused ER strategy – cognitive reappraisal – leads to less facial expression of disgust.
However, facial expression-mediating attitude effects of instructions were not observed.
General Discussion
Experiments 1a and 2a tested the total and specific indirect effects of expression
regulation and cognitive reappraisal (separately) on attitudes toward the advertisement through
facial expression of disgust in the disgusting advertisements. Both studies failed to demonstrate
any direct or indirect effect of emotion regulation on attitudes.
We believe it is possible that the participants may have judged the disgusting ad as an
atypical example of persuasive stimuli, as around 40% of advertisements use amusement in their
plot (Markiewicz, 1974; Weinberger, Spotts, Campbell, & Parsons, 1995), and did not react
within general predictable patterns. In hindsight, we argue that disgusting ads have different
properties than similar emotional stimuli, to the effect that hypotheses from the emotion
literature do not translate directly into negative and neutral persuasive stimuli, as demonstrated
by our non-findings in the two studies.
The failure to find facial expression-mediated effects of emotion regulation on appetitive
attitudes can be attributed to several factors. First, the reliability of attitude measures in
Experiments 1a and 2a was found to be lower than in Experiments 1 and 2. Second, and more
importantly, the resistance model proposed in the introduction does not seem to apply as well in
the case of disgusting ads. In practice, disgusting ads are part of health communication messages
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(e.g., stop smoking, drinking, or using drugs). Many factors other than those in consumer product
ads determine consumers’ response to that kind of persuasion. Therefore, in the next experiments
(3-5), in which we tested the antecedent-focused emotion regulation, we only used amusing
advertisements. That is, we focused only on amusing advertisements as the results from
Experiments 1a and 2a showed a lack of clarity in how the disgusting advertisements are
supposed to work.
The case of resistance against amusing ads also has some limitations. To begin with, we
consider the conspicuous failure to find predicted effects in Experiments 1a and 2a mirroring the
impact of emotion regulation through happy facial expression on appetitive attitudes. We have
presented some possible explanations in the discussions above, while also pointing out that
disgusting ads are not typical for commercial persuasion. To this, we add from a more general
consumer resistance perspective that disgusting ads provoke strong emotional avoidance
responses in the unregulated case. It may be part of consumer competence to recognize instantly
that “resistance is futile,” that is, resistance through one of the emotion regulation strategies
induced in the present experiments.
As widely accepted consumer wisdom may have it, the proper strategy is to avoid being
confronted with such an ad, looking away, or thinking intensely about mental-emotional content
far removed from the stimulus (tactics known respectively as situation selection and situation
modification; Gross & Thompson, 2007). The theoretical assumption that facial expression,
because of its inherent link with emotional action tendencies, easily influences appetitive
attitudes as another emotional response component may not be valid for expressions of disgust.
Of course, disgust is not used to create negative attitudes toward the ad or brand. When using
disgust in an anti-smoking commercial, the disgust should be high and attitude toward the
behavior low. Further research is needed to determine why the expression of disgust does not
affect appetitive attitudes; possibly, appraisal of disgusting ads is different, or there may be
differential threshold values for disgust and happiness to affect attitudes.
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Chapter 5

Consumer Resistance through Shared
Emotion Regulation1
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Abstract
Consumers often watch amusing advertisements in company, and can be expected to mimic each
other, modulating individual emotion expressions. We investigated effects of mimicry of facial
expression on emotion and attitudes, using avatars as co-viewers. Three studies using self-report
(n=139), automated facial coding (n=156) and eyetracking (n=117) demonstrated that adincompatible mimicry decreased consumers’ experience and expression of happiness, which in turn
had negative impact on their attitudes and intentions. We propose that advertisement effectiveness
diminishes when ads are watched in the company of others who dislike the ad or at least show
expressions incompatible with the ad’s intended emotional response.
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Introduction
Consumers tend to respond to the emotions of others by mimicking their emotional
responses (e.g., Howard & Gengler, 2001). Although many studies have demonstrated various
enhancing effects of mimicry on aspects of consumer behavior (e.g., Tanner, Ferraro, Chartrand,
Bettman, & van Baaren, 2008) no studies have yet examined how exposure to another person’s
emotional expressions while watching an advertisement may alter one’s own responses toward the
ad. This omission is surprising when one realizes that people watch television, and thus
advertisements, often in the company of family and friends. The social context, in which consumers
watch TV commercials, may therefore play an important role in how advertisements and advertised
products are evaluated. In the present research, we therefore examine whether the emotional
expression of another person that hinders or facilitates the consumer’s initial expressions and
subjective emotions toward the ad affects consumer’s attitudes and intentions. We will focus
particularly on the facial expression of others because the face is an exceptionally rich source of
affective information. Humans are capable of forming over 10,000 possible facial movement
combinations (Ekman & Rosenberg, 1997) and so the face is an easily accessible barometer of
emotion (e.g., Carroll & Russell, 1996).
To our knowledge, this study is the first to scientifically investigate advertising effects and
psychological mechanisms behind so-called sync-watching (first coined by Giridharadas, 2014) an
advertisement together. This happens when people are watching video stimuli (TV programs, TV
series or movies) together by videocalling each other, for example through Skype or FaceTime (NY
Times; Vance, 2010; Giridharadas, 2014). This is especially appealing to couples and friends who
are physically far away (e.g., in different countries). For example, Hulu.com, the online streaming
TV site, (with revenue of almost $700 million in 2012) has experimented with such real-time
videocalling to watch content together but has not made it available yet (Vance, 2010).
To examine our research question we developed a new paradigm to study the effects of facial
mimicry in such a sync-watching set-up. Based on actual human responses toward an amusing
advertisement, we created an elaborate set of avatars, which are embedded in the advertisement.
They functioned as 3-dimensional digital representations of another person who was watching the ad
together with the targeted consumer (See Figure 1 and Appendix A).
In this paper, we identify theoretical reasons to use avatars instead of real people but we
want to highlight here that our choice is also relevant to advertising practitioners. This relevance is
due to the increasing prevalence of “avatarization” of a person while videocalling. For example,
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ooVoo LLC, a social video communication platform with over 120 million registered users, showed
a demo of Avatar Chat at CES 2015. This is an add-on to their ooVoo video chat that allows users to
have their face represented as a virtual avatar. In addition, ooVoo has recently collaborated with
Affectiva Inc. (an MIT spinoff with $20 million series B financing), and can now map people’s
facial expression of emotion to their avatars in real time. So the person is “transformed” into a
virtual and “expressive” avatar and such an avatar, who instead of the actual person behind the
screen, can sync-watch a video with another person. As of now, we can only speculate about
people’s motivation of to use avatars but this could be due, for example, to just having extra fun,
sync-watch with strangers, or imposter someone else.
To highlight to the nonverbal communication and facial mimicking process behind syncwatching, imagine a couple watching an amusing TV commercial (during an advertisement break of
their favorite TV series) that makes them both smile. This mutual smiling may facilitate and
increase the couple’s facial expressions and emotional experience. If, however, the wife
conspicuously shows disgust at the amusing advertisement, her incompatible facial expressions will
probably hinder the husband’s initial positive expression (i.e., smiling) resulting in decreased
expressions of happiness. Since people often use bodily feedback for evaluations and decisionmaking, the reduced expression of happiness might subsequently have a negative effect on attitudes
toward the advertisement and the advertised product. We test the plausibility this process in this
paper.
To our knowledge, no study has yet addressed this phenomenon, so a precise research set-up
of such shared video watching through video-calling is unknown. However, the design of the studies
in this paper is comparable, with the person watching the target stimulus (e.g., a video) presented in
one portion of the screen while the face of the person’s companion is clearly visible in another (see
Figure 1).
Across three experiments, we show that facial mimicry has effects on consumers’ emotion of
happiness, intentions and attitudes. Specifically, we found that an avatar’s hindering (that is adincompatible) expression of disgust led to a reduction in the participants’ subjective experience
(Study 1) and actual facial expression of happiness (Studies 2 and 3). In turn, this reduction of
happiness and its expression resulted in lowered purchase intention and less positive attitudes
toward the ad and advertised brand. We did not find any effects of an avatar’s facilitating (i.e., adcompatible) expression, presumably due to a ceiling effect.
Facial Feedback
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In a consumer context, it has been demonstrated that facial expression in response to an
advertisement predicts attitudes toward the advertisement, as well as the brand (Lewinski, Fransen,
& Tan, 2014b). More specifically, it was shown that when people smile (i.e., show facial
expressions of happiness) while exposed to an amusing advertisement they like the ad and the brand
more. These results can be explained by the notion of embodiment: the idea that feelings, thoughts,
and behaviors are grounded in sensory experiences and bodily states (for a review, see Niedenthal,
Barsalou, Winkielman, Krauth-Gruber, & Ric, 2005). For example, activity of the zygomaticus
major muscle (smiling) is associated with happiness (Wu, Winkler, Andreatta, Hajcka, & Pauli,
2012), while that of the corrugator supercilii muscle (frowning) is associated with negative emotions
(Alam, Barrett, Hodapp, & Arndt, 2008).
In a highly influential experiment, Strack, Fritz, and Stepper (1988) showed that putting a
pen in someone’s mouth in a way that causes the facial muscles to contract and thus facilitates
(hinders) smiling, increased (decreased) the intensity of humor responses. Larsen, Kasimatis, and
Frey (1992) further demonstrated that unobtrusively making participants show a prototypical
expression of anger resulted in more negative attitudes toward a stimulus. Bodily feedback from
facial expressions thus shapes emotional experiences (see also McIntosh, 1996), modifies intensity
of humor responses, and increases feelings of sadness.
Although facial expression of emotion often occurs automatically and unconsciously, recent
research revealed that facial expression can be controlled by willful acts. In studies within the
emotion regulation paradigm (Gross & Levenson, 1997; Richards & Gross, 2000) it has proven
possible to manipulate facial expression through direct instructions. In particular, instructing
consumers to exaggerate or to inhibit their facial expression while watching amusing stimuli
resulted in more or less expressions of happiness respectively (Lewinski, Fransen, Tan, Snijdewind,
Weeda, & Czarna, 2014c). Interestingly, attitudes toward the stimuli changed in correspondence
with the expressions; when people were instructed to exaggerate their facial expression when
exposed to the amusing stimulus they liked the stimulus more but when they were instructed to
inhibit their facial expression they liked the stimulus less. The finding that a change in facial
expression leads to a change in a person’s level of positive (negative) attitudes is consistent with the
facial feedback hypothesis (Buck, 1980), which postulates that objective facial muscle movement
feeds back into subjective emotional experience.
Taken together, it seems possible to influence people’s (initial facial) expression when
exposed to various stimuli. Through the process of bodily feedback, this may also affect evaluations
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and behavior. Going back to the example of the couple, we argue that others’ facial expressions of
emotions might also influence A) the emotions felt and expressed by the target and B) subsequent
attitudes and behavioral intentions. We propose this happens because people are automatically
inclined to mimic the emotions of others (see below), which, depending on the expressed emotions
of others might facilitate or hinder the viewer’s initial facial expression.
Mimicry
Mimicry can be defined as “exposure to the expressive displays of a conspecific [that]
influences subjective emotional reactions via modulation of a subject's own expressive displays”
(Bush et al., 1989, p. 32). In most consumer research the definition of mimicry as an influence factor
is not clearly articulated. Mimicry is often operationalized as mere imitation but mimicry entails
more than that. Imitation presupposes that the expression of an observer is identical to that of a
model. However, an expression being identical is only one possible outcome of mimicry. In Bush et
al.‘s definition it is not the outcome but the ongoing process that sets mimicry apart as involving
modulation of expression. Modulation entails changes in the pattern of facial expressions of the
observer toward greater similarity to the model’s expression. Depending on the observer’s initial
expression, the outcome of the modulation is an expression somewhere in between the initial
muscular pattern and that exhibited by the model. When using the term mimicry we refer to this
definition throughout the text and this means that, we do not assume a one to one mimicry outcome.
Mimicry is an activity that takes place spontaneously and involuntarily in specific
craniofacial muscles of one individual when viewing similar actions in the face of another.
Emotional expression, as perceived by the observer, activates the observer’s facial muscles (e.g.,
measured by facial electromyography) in correspondence with the perceived emotion (Dimberg,
1982; Lundqvist, 1995). Facial mimicking occurs fast - within 300 milliseconds after presenting the
stimulus (Dimberg, Thunberg & Grunedal, 2002). Facial mimicry is affected by context (Vrana &
Gross, 2004; Bourgeois & Hess, 2008), task (Lanzetta & Englis, 1989), and stimulus type
(McIntosh, 2006). Mimicry may help in understanding others’ emotions, mental states, and can
foster empathy (Gallese, 2005; Goldman & Sripada, 2005; Niedenthal, 2007).
Mimicking serves a social function. It tends to affect attitudes toward others. People like
each other more when they mirror each other’s behavior, and the resultant mutual liking fosters
development of relationships (for review see Lakin, Jefferis, Cheng, & Chartrand, 2003). In a
consumer context, van Baaren, Holland, Steenaert, and van Knippenberg (2003) found that when
staff members mimic their customers, they receive larger tips. Wang (2009) found that in a retail
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service context, the emotions displayed by personnel influence consumer emotions, customer
satisfaction, and brand attitudes.
Hypotheses
Since advertisement viewing often occurs in company of others, it can be assumed that the
emotions of one person may be influenced by mimicking expressions exhibited by others. In the
present research, we examine whether mimicry can affect attitudes on the assumption that one
person’s facial expression is mimicked by another. The default response to someone else’s
expression is mimicry, as this phenomenon has been shown to involve automated and autonomous
responses. If the ad that two people are watching is amusing, one person’s happy expression may
facilitate the happy expression of the other; whereas one person’s disgusted expression will hinder
the expression of happiness by the other.
Watching an ad in the presence of another is expected to result in mimicry. Given that the ad
is amusing, in ad-compatible mimicry, the consumer is exposed to an avatar’s expression in line
with the ad’s intended emotional experience and facial expression, facilitating the consumer’s
subjective feeling of happiness and its regular expression. Because the expression of disgust, due to
the anatomy of the facial musculature, is antagonistic to expression of happiness (see e.g.,
EMFACS-7, Friesen & Ekman, 1983), the reverse will happen in ad-incompatible mimicry. In adincompatible mimicry, the targeted consumer is exposed to an avatar’s facial expression of disgust,
hindering the targeted happiness and its facial expression. Our hypothesis stems partially from the
assumptions of Raghunathan and Corfman’s model (2006) that “congruency of opinions enhances
and incongruence of opinions diminishes the enjoyment of the shared experience (p.386).”
Moreover, we argue that the consumer’s facial expression resulting from mimicry will affect
attitudes through an extended facial feedback process. More specifically, we predict that given an
amusing ad, compatible mimicry increases consumers’ positive attitudes and intentions by
facilitating consumers’ facial expression of happiness. In contrast, incompatible mimicry should
decrease the consumers’ positive attitudes and intentions by hindering the consumer’s expression of
happiness.
Overview of Experimental Studies
In three experiments, we simulated another person’s facial expression through the facial
expression of an avatar added to a video advertisement. We assessed whether the targeted consumer
mimicked the avatar’s emotional expression and whether the mimicry influenced the consumer’s
attitudes. The factor that we manipulate in the reported studies, through altering the avatar’s facial
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expression, is the compatibility of facial mimicry with emotions and expressions targeted by the ad.
The default response to amusing ads is feeling happiness and expressing it by smiling and laughing
(Lewinski et al., 2014b).
In Study 1, we manipulated consumers’ facial mimicry through changing the expression of
the avatar, which was embedded in an amusing ad. Self-reported experienced happiness was
measured as a check on the manipulation of mimicry. Dependent variables were attitudes regarding
the ad, and purchase intention toward the advertised product. In Study 2, rather than measuring
emotional self-reported experiences, actual facial expressions of emotion were measured using
objective facial coding software. Study 3 aimed to replicate the findings of Study 2 and to explore
possible influences of attention on the dependent variables, through eye-tracking data.
Study 1
In the current study, we set out to test a mediation model in which mimicry manipulated
through the avatar’s facial expression manifests as a decrease or increase in consumers’ selfreported happiness. In turn, self-reported happiness should act as a mediator and result in lower or
higher attitude scores for the advertisement, brand or buying the product.
Design and Procedure
We recruited participants from Amazon’s cloud-based workforce, Mechanical Turk (MTurk;
Buhrmester, Kwang, & Gosling, 2011). Before taking part in the study, they signed an informed
consent form. We redirected the participants who agreed to the Qualtrics platform, where we
conducted the experiment. After answering demographical questions, participants were asked to
watch an amusing video and they were randomly assigned to one of only four conditions
(facilitating / hindering / no expression / control). After watching the advertisement, they responded
to questions concerning the advertisement and the brand and they self reported their emotions by
means of a questionnaire.
Note that we did not provide instructions as how to behave when watching the ad. In all
conditions there were two control questions checking whether participants cheated or answered
randomly. For example, “This is a control question please mark 3 because otherwise the survey will
stop.” If a participant did not answer the two control questions correctly, we automatically
terminated the experiment and discarded the participant’s scores. This explains why, below, we
report unequal samples, even though we randomized the condition assignment.
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Participants. Our sample consisted of 139 participants (Men = 84, Women = 55, mean age =
35.71; SD = 12.47): 39 in the facilitating expression, 37 in the hindering expression, 34 in the no
expression, and 29 in the control condition. Participants came from a population of U.S. residents 18
years of age or older. We expected participants to spend no more than 15 minutes on the experiment
and paid them $ 0.85 each. We decided ex ante to collect as many observations as we could in three
days.
Mimicry Ad-compatibility Through an Avatar’s Expression
We showed participants the same advertisement in the four different conditions. The ad was
an amusing (30-seconds) TV commercial of Doritos chips (Doritos Goat for Sale Ad) - that was pretested: M amused = 5.91, SD = 1.30 on a 7-point Likert scale, n =11. In the facilitating expression
condition we presented a smiling avatar (ad-compatible mimicry). The hindering expression
condition presented a disgusted avatar (ad-incompatible mimicry). The no expression condition
contained an unexpressive avatar while the control condition featured no avatar at all. We included
an avatar that did not react, remained motionless throughout and did not show any expression, on
the presumption that it would enable at most minimal mimicry and have either weak negative or no
effect on attitudes. We adopted the no-avatar control condition to check the notion that there cannot
be mimicry without exposure to a facial expression and therefore no effects on attitudes.
For our facilitating and hindering conditions, we created an elaborate set of animated avatars
based on previously gathered real people’s generalized expression of happiness over the course of
the same advertisement. Exposure to the hindering, facilitating or unexpressive avatar was
implemented by an insert in the right-bottom corner of the screen of the Doritos advertisement.
Figure 1 visualizes the stimuli and the Web Appendix provides an example of the video
advertisement with the disgusted avatar.
Appendix A describes the avatar production process in detail. It demonstrates that the
avatar’s expression corresponds to a quantified script following the actual course of expressions of
happiness of previous viewers of the particular ad, under normal conditions. We provide this
detailed description to demonstrate that our stimuli shows generalized, i.e., prototypical, facial
expression of either happiness or disgust in response to our particular advertisement (the Doritos
Ad). The avatar was made to look unaware of the consumer and to receive no feedback from the
consumer. It acted according to a fixed script.
We used avatars rather than real people because it is difficult, to the point of impossible, for
human actors to properly time their disgusted or smiling facial expression during the ad’s display. It
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is difficult for a human actor to decide when exactly to smile or show disgust with lower and higher
intensity. The ideal facial expression score of the actor might be informed by the responses of a test
audience. We found out that the ideal expression score for a target ad was much easier to implement
by having an avatar reproduce the aggregated facial expression of a test audience in response to the
ad.

Figure 1. Advertisement with different mimicry conditions

Measures
Self-reported happiness. We measured experienced self-reported happiness using a Likert
scale ranging from (1) to (7): Not present at all – Neutral – Extremely present.
Consumer intentions and attitudes. We measured only purchase intention (PI), attitudes
toward the brand (AB), attitudes toward the advertisement (AAD), following the Advertising
Effectiveness Model (Mitchell & Olson, 1981). To measure purchase intention (PI) participants
answered how much they agreed with the following four statements on 5-point semantic differential
scales (α = .96): ‘Thinking back to the ad, the chance that I would buy brand – Doritos – is: unlikely
– likely; improbable – probable; uncertain – certain; absent – present and with seven statements
concerning the advertisement (α = .97) and the brand (α= .97) on a 7-point semantic differential
scale: ‘I found the advertisement/the brand’: bad – good ; unappealing – appealing; unpleasant –
pleasant; unattractive – attractive; unwise – wise; useless – useful; worthless – valuable. The mean
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scores on the ad attitude, brand attitude and purchase intention measures served as the dependent
variables.
Results
To test the influence of the avatar’s expression on attitudes toward the ad, attitudes toward
the brand and purchase intention, we used Preaches and Hayes’ method (2008) that estimates path
coefficients in a mediator model. We generated 10,000 bootstrapped samples to estimate bias
corrected and accelerated confidence intervals (BCACI). We tested the total and specific indirect
effects of the expression conditions on attitude toward the advertisement, attitude toward the brand,
and purchase intention through self-reported happiness. The variable differentiating participants in
terms of expression condition was dummy-coded. This resulted in three independent coding
schemes - (a) facilitating; (b) hindering; and (c) no expression condition - each coded versus all the
other and the control condition. In all analyses, we included corresponding dummies as covariates.
The results showed that the hindering and no expression conditions decreased self-reported
happiness, which predicted lower purchase intention and lower attitudes. We found no such results
for the facilitating condition.
Purchase intention. The hindering expression condition negatively affected self-reported
happiness (b = -1.22; p < .005). Self-reported happiness was positively related to purchase intention
(b = 0.42; p < .0001). We found a negative indirect effect for purchase intention (IE = -.51, SE =
.17, 5% BCACI [-0.8919, -0.2062]) with a medium effect size (K2 = .10, Preacher & Kelley, 2011).
There was no direct effect of hindering expression on purchase intention (b = 0.47; p = .08). See
Preacher and Hayes (2008) and Rucker, Preacher, Tormala, and Petty (2011) for discussion and
approval of indirect effects without a significant total effect.
Attitude toward the brand. We found analogical results when testing attitude toward the
brand as an outcome variable. The hindering expression predicted lower self-reported happiness (b =
-1.22; p < .005) and so did the no expression condition (b = -1.30; p < .005). Self-reported happiness
predicted scores on attitude toward the brand (b = 0.50; p < .0001). For both conditions, negative
indirect effects appeared (IE = -.60, SE = .21, 5% BCACI [-1.0942, -0.2443], a medium effect size
(K2 = .11); IE = -.64, SE = .21, 5% BCACI [-1.1256, -0.2846], a medium effect size (K2 = .10),
respectively)) with no direct effects found (b = 0.29, p = .32; b = 0.11, p = .71, respectively).
Attitude toward the advertisement. As expected, the hindering and the no expression
condition had a negative effect on self-reported happiness (b = -1.22, p < .005; b = -1.30, p < .005,
respectively). Self-reported happiness predicted attitude toward the advertisement (b = 0.67; p <
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.0001), which resulted in significant negative indirect effects (IE = -.81, SE = .26, 5% BCACI [1.3893, -0.3334], a medium effect size (K2 = .17); IE = -.88, SE = .27, 5% BCACI [-1.4250, 0.3815], and a medium effect size (K2 = .15) (respectively). No direct effect of the hindering
condition on attitudes toward the ad was found (b = -0.26; p = .30) whereas a direct negative effect
of the no expression condition on attitude toward the ad appeared (b = -0.64; p < .05).
We found similar results for the no expression condition: it influenced negatively selfreported happiness (b = -1.30; p < .005), whereas self-reported happiness predicted purchase
intention (b = 0.42; p < .0001), giving, as a result, negative indirect effects (IE = -.54, SE = .18, 5%
BCACI [-0.9292, -0.2239]) with a medium effect size (K2 = .10). There was no direct effect of the
no expression condition on purchase intention (b = 0.30; p = .27).
For the mean scores of PI, AB, and AAD across all conditions, see Table 1. For a graphic
representation of the mediator models with purchase intention (PI), see Figure 2 for visualization of
the mediation model with the hindering avatar.

Table 1
Mean Scores of Purchase Intention, Attitude toward the Brand, Attitude toward the Advertisement,
and Self-Reported Happiness across All Conditions in Study 1.
Facilitating expression
(Study 1)

Hindering expression
(Study 1)

No expression
(Study 1)

Control
(Study 1)

39

37

34

29

n
Measure

M

SD

M

SD

M

SD

M

SD

PI*
3.73
1.25
3.55
1.26
3.36
1.28
3.59
1.20
AB*
5.07
1.57
5.03
1.54
4.83
1.49
5.33
1.04
AAD**
5.00
1.29
4.48
1.65
4.06
1.89
5.56
1.06
SRH**
5.21
1.54
4.43
1.98
4.35
1.88
5.66
1.17
Note. PI = purchase intention; AB = attitude toward brand; AAD = attitude toward advertisement; SRH = self-reported
happiness. A one-way ANOVA was conducted to determine if the PI, AB, AAD or SRH was different for groups with
different expression conditions. There was no statistically significant difference between means for PI and AB (*p >. 50)
but there was difference for AAD and SRH (** p < .05)
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IE = -.51c

b =-1.22a

Disgusted Avatar
a

Self-reported Happiness
b = 0.42a

b =0.47b

Purchase Intention

– p < .005; b – p = .08; c - significant indirect effect (5% BCACI [-0.8919, -0.2062]).

Figure 2. Total and specific indirect effects of incompatible mimicry on purchase intention through
self-reported happiness

In the facilitating expression condition there was no indirect effect (the confidence intervals
did not include zero, 5% BCACI [-0.4984, 0.0802]; [-0.5996, 0.0822]; [-0.7592, 0.1445]) nor direct
effect (p = .23; p = .82; p = .29) respectively for PI, AB or AAD. The facilitating expression did not
have any effect on facial expression of happiness (b = -0.45; p = .28).
Discussion
In Study 1, we found that exposure to a disgusted or unexpressive avatar with the amusing
advertisement led to less experienced happiness. Furthermore, we found support for the adincompatible hypothesis, that is, the reduced feelings of happiness had a negative impact on
consumer attitudes. As predicted, the unexpressive and disgusted avatar led to less happiness, so adincompatible mimicry occurred in these conditions. The effects of the unexpressive avatar were
stronger than predicted perhaps exposure to its facial expression gives rise to more dampening of
happiness than expected. When mimicked, the no expression may inhibit the target consumer’s
expression of happiness as much as a disgust expression. Another explanation is an unpleasant effect
of its stillness having a direct impact on feeling. A limitation of Study 1 is that self-reported
happiness is not as valid a proxy for mimicry as actual facial expression is, and this is why the next
study measures facial expression as an objective measure of facial mimicry.
Study 2
The second study examines the occurrence of mimicry by checking the consumer’s facial
expression rather than subjective feeling. Ad-compatible mimicry, that is exposure to an avatar
expressing happiness, was predicted to increase attitudes toward the advertisement, brand and
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purchase intention. Conversely, ad-incompatible mimicry, exposure to an avatar expressing disgust,
was expected to result in less facial expression of happiness and subsequently decrease in attitudes
and intentions.
Design and Procedure
In Study 2, we followed the experimental setup of Study 1.We randomly assigned
participants to one of only four conditions: exposure to ad-incompatible, ad-compatible mimicry
(hindering vs. facilitating expression), no mimicry, or a no exposure control condition. The only
difference was that in Study 2, we video-recorded participants’ facial expression and we asked them
to fill out a questionnaire about their emotion expressiveness (see below). We used a more objective
measure of emotions by recording participants’ facial expression, using their own web cameras. The
video material was coded by FaceReader (Noldus, 2014), which is automated facial expressions
analysis software. We will describe this measure in more detail below.
Before taking part in the study, participants signed an informed consent including
information that they would be required to use their own webcams to record their faces. We
redirected participants who agreed to an online platform (www.facereader-online.com) where we
conducted the experiment. We provided the participants with uniform instructions for camera setup.
We measured consumers’ attitudes with the same measures as used in Study 1. At the end, we asked
participants how they perceived the avatar.
Participants. We included a fresh sample of 156 participants recruited through MTurk in the
study (Men = 76, Women = 80, mean age = 31.54; SD = 11.44): 40 in the facilitating, 37 in the
hindering, 40 in the no expression, and 39 in the control condition. See Appendix B for rules of
exclusion, due to the poor quality of some of the facial video recordings. We decided to collect as
many observations as we could in seven days.
Measures
Facial expressions - FaceReader. FaceReader (Noldus, 2014) is artificial neural network
software that automatically analyzes facial expressions of emotion once a computer camera records
them. We used FaceReader to measure emotion expressed by the participants. FaceReader proved to
be a reliable and objective tool, which recognizes target emotion with 88-89% accuracy (see van
Kuilenburg, Wiering and den Uyl, 2005) and happiness with 96% (Lewinski, den Uyl, & Butler,
2014a). In every frame of the recording, FaceReader shows the extent of a range of facial
expressions of emotion (Ekman, 1972) of the participants. We used average scores of the top 10%
peak values provided by FaceReader for every participant with a continuous calibration. It is a
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validated measure for advertising research of happiness expression intensity, probability, and
duration (see Lewinski et. al, 2014b for more details). For a visualization of a participant’s facial
reactions to the advertisement, see the Web Appendix.
Consumer attitudes and intentions. For consumer’s purchase intention, attitude toward the
brand and advertisement we use the same measures as in Study 1; purchase intention (α = .93);
attitude toward the brand (α = .93); attitude toward the advertisement (α = .93).
Emotion expressiveness. To statistically control for individual differences in emotion
expressiveness, that is regulation of emotional experience and management of the habitual use of
expressions, we included the Emotion Regulation Questionnaire (ERQ) developed by Gross and
John (2003). It assesses experience, i.e., cognitive reappraisal (α = 0.91, 6 items), with items like “I
control my emotions by changing the way I think about the situation I’m in” and expressions, i.e.,
expressive inhibition (α = 0.82, 4 items), with questions such as “I control my emotions by not
expressing them.” Aggregated responses are qualified as traits particular to an individual and we
included them as covariates.
Results
We used the same Preaches and Hayes’ (2008) method and dummy coding as in Study 1. In
all analyses, we included corresponding dummies as covariates. We controlled for the influences of
both gender and emotion expressiveness through ERQ (Gross & John, 2003).
The results showed that only the avatar’s hindering expression decreased consumer’s facial
expression of happiness. Hence, ad-incompatible mimicry was observed, whereas ad-compatible
was not, while the no mimicry and no exposure control condition failed to produce mimicry as
defined in this study. Ad-incompatible mimicry led to lower purchase intention and lower attitudes,
while all other conditions did not. See below for the statistical analysis.
Purchase intention. The hindering expression did not have a direct effect on purchase
intention (b = -0.04; p = .87). However, it had a marginally negative effect of facial expression of
happiness (b = -0.16; p = .066), which decreased purchase intention (b = 0.67; p < .05). For purchase
intention, we found a negative indirect effect (IE = -.07, SE = .06, 5% BCACI [-0.2609, -0.0002]),
with a small effect size (K2 = .02).
Attitude toward the brand. We found analogical results when testing attitude toward the
brand as an outcome variable. The hindering expression predicted marginally less facial expression
of happiness (b = -0.16; p = .066) and facial expression of happiness predicted attitude toward the
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brand (b = 0.64; p < .05; IE = -.10, SE = .07, 5% BCACI [-0.3100, -0.0029], with a small effect size
(K2 = .03)). A direct effect was not found (b = -0.11; p = .68).
Attitude toward the advertisement. The hindering expression had a marginal negative
effect on facial expression of happiness (b = -0.16; p = .066) and it was positively related to attitude
toward the advertisement (b = 1.02; p <. 005). This resulted in a significant negative indirect effect
(IE = -.16, SE = .10, 5% BCACI [-0.4200, -0.0066]) with a small effect size (K2 = .05). We found
no direct effect, which means that it was ad-incompatible mimicry as a compound process rather
than exposure to an avatar expressing disgust that influenced the attitude toward the advertisement
(b = -0.15; p = .61). For the mean scores of purchase intention, attitude toward the brand, and
attitude toward the advertisement across all conditions see Table 2.

Table 2
Mean Scores of Purchase Intention, Attitude toward the Brand, Attitude toward the Advertisement
and Facial Expression of Happiness across All Conditions in Study 2
Facilitating expression
(Study 2)

Hindering expression
(Study 2)

No expression
(Study 2)

Control
(Study 2)

40

37

40

39

n
Measure
*

PI
AB**
AAD*
FEH**

M

SD

M

SD

M

SD

M

SD

3.89
5.28
5.14
0.55

1.15
1.42
1.41
0.34

3.78
5.17
4.93
0.40

1.06
1.04
1.10
0.37

4.22
5.72
5.25
0.52

1.02
1.07
1.46
0.40

3.91
5.38
5.25
0.56

0.98
1.10
1.25
0.39

Note. PI = purchase intention; AB = attitude toward brand; AAD = attitude toward advertisement; FEH = amount of
facial expression of happiness. A one-way ANOVA was conducted to determine if the PI, AB, AAD or FEH was
different for groups with different expression conditions. There was no statistically significant difference between means
(*p > .30, **p >. 15)

We found no such results for all other conditions. In the facilitating expression condition
(i.e., ad-compatible mimicry) there was no indirect (5% BCACI [-0.1085, 0.0717]; [-0.1282,
0.1032]; [-0.1923, 0.1562]) nor direct effect (p = .96; p = .69; p = .77) respectively for purchase
intention, attitude toward the brand and attitude toward the ad. The facilitating expression condition
did not have any effect on facial expression of happiness (b = -0.01; p = .91). In the no expression
condition there was no indirect (5% BCACI [-0.1462, 0.0529]; [-0.1624, 0.0845]; [-0.2392,
0.1331]), nor direct effect (p = .13; p = .14; p = .82) respectively for purchase intention, attitude
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toward the brand, and attitude toward the ad. The no expression condition did not have any effect on
facial expression of happiness (b = -0.03; p = .68).
Discussion
We demonstrated that ad-incompatible facial mimicry manipulated through exposure to an
avatar displaying disgust resulted in less expression of happiness, which subsequently resulted in
lower purchase intention and attitudes. However, we did not observe ad-compatible mimicry; that is
mimicry consisting of exposure to an avatar responding with a facial expression targeted by the ad
(i.e., of happiness) and followed by the consumer’s liking response. It could be that the amusing
advertisement had a ceiling effect on happiness and its facial expression, which could not be
surpassed by watching this ad with a smiling person. Extended or sustained facial feedback then
could not increase attitudes any more.
Study 3
In Study 3, we aim to replicate findings from Studies 1 and 2 testing only the most powerful
effect, the hindering expression condition. Study 3 offers a conceptual replication of both previous
studies in a controlled lab experiment with a European sample in contrast to an online sample of
North American participants. In addition, in Study 3, the camera used for facial recordings was less
conspicuous, presumably reducing possible self-awareness on the part of the participants.
An important limitation of both Studies 1 and 2 is that we did not control for the attention
that consumers pay to the avatar. For mimicry to occur, at least some attention should be paid to the
avatar. However, differences between the ad-incompatible condition (hindering expression) and the
no exposure control condition on consumer responses should not be attributable to the fact that the
avatar drew attention to itself while considerably reducing attention for the ad. The extent to which
consumers paid attention to the avatar in Study 2 could only be estimated from consumers’ selfreports about attending to the avatar (see Appendix A, Manipulation Check). Self-report of attention
is often unreliable and our manipulation check is no exception. To explore the amount of attention
spent on the avatar vs. the ad, we used a direct behavioral measure enabled by eyetracking in Study
3.
Design and Procedure
We followed the experimental outline of Study 2 with a number of modifications. We
randomly assigned participants to two conditions only: hindering and control. We did not include
the two other conditions because the facilitating expression seemed to suffer from a ceiling effect in
Studies 1-2. The no-expression control condition was not necessary to test the role of attention. In
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addition to FaceReader, we used an eyetracker to measure attention. We again measured the same
attitudes and intentions of consumers; purchase intention (α = .92); attitude toward the brand (α =
.91); attitude toward the advertisement (α = .92).
Participants. We included a sample of 117 participants recruited through one large public
university in the Netherlands (Men = 27, Women = 90, mean age = 22.31; SD = 4.73): 55 in the
hindering expression, and 62 in the control condition. Participants agreed to informed consent, and
were either paid €10 per hour or received credit points, and were debriefed at the end. We decided to
collect as many observations as we could in a three-week period. See Appendix C for exclusion
rules followed in this study, necessary due to the poor quality of some of the facial recordings.
Measures
FaceReader. We used the same software as in Study 2 to analyze participant’s facial
expression when viewing the amusing commercial. However, the webcam that recorded
participant’s facial expressions was hidden in the eyetracker and therefore we assume that
participants were less aware and hence not potentially influenced by the presence of the webcam as
could have been the case in Study 2.
Attention – Tobii T120. We used the Tobii 120 eye tracker and Tobii Studio software for
experimental design, data collection and data analysis. We used these to measure and quantify
attention to the advertisement and the avatar. Participants were positioned at around 25.6 inches
from the 17-inch TFT monitor and we calibrated the eyetracker until a good calibration fit was
achieved. Participants’ eye movements were recorded 120 times per second (120 Hz speed).
As a measure of attention to the advertisement, we took the total visit duration, the number
of visits and total number of fixations within the advertisement screen area in both conditions. We
used this area of interest because the only systematic difference between the conditions could have
been due to the presence of the avatar to the side of the advertisement in the hindering expression
condition. Total visit duration is a straightforward measure of how long participants were looking at
the advertisement. Number of visits in an area of interest informs about changes in a participant's
attention because gaze shift is preceded by an attention disengagement (Wright & Wards, 2008).
Total number of fixations is also called “fixation density” within a specific area and it is one of the
most used metrics in usability research to define how much attention people paid to given stimuli
(Jacob & Karn, 2003).
Results
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We used the same Preaches and Hayes’ (2008) method as in Studies 1 and 2. In all analyses,
we assigned 0 to the control condition and 1 to experimental condition (hindering expression).
Consumers’ attitudes and intentions. The results demonstrated that the hindering
expression had a negative effect on facial expression of happiness (b = -.09, p = .04). Participants in
the hindering expression showed less expression of happiness than participants in the control
condition did. The hindering expression condition had no direct influence on purchase intention (PI)
(b = 0.17, p = .38), attitude toward the brand (AB) (b = 0.53, p = .76) or the attitude toward the
advertisement (AAD) (b = -0.11, p = .58). However, facial expression of happiness predicted PI (b =
1.26, p < .005), AB (b = 1.28, p < .001), AAD (b = 2.07, p < .0005) and contributed to a significant
negative indirect effect in each case, PI - (IE = -.11, SE = .07, 5% BCACI [-0.2799, -0.106]), with a
small effect size (K2 = .06); AB - (IE = -.12, SE = .07, 5% BCACI [-0.2765, -.0115]), with a small
effect size (K2 = .06); AAD - (IE = -.19, SE = .10, 5% BCACI [-0.4031, -0.0198]), with a medium
effect size (K2 = .09) respectively.
Attention. To analyze attention, we included a sample of 57 participants: 27 in the hindering
expression, and 30 in the control condition. Because we wanted to adhere to the highest standards on
reporting the eye tracking data, we had to remove 60 participants from the original sample reported
above who did not have their eye movement tracked for long enough. See Appendix D for the
inclusion criteria and explanation.
An independent-samples t-test was run to identify differences in total visit duration, the
number of visits and the total number of fixations on the advertisement screen area between the
hindering expression and the control condition. Equal variances were not assumed. Participants
spent less time (in seconds) on the ad in the hindering expression condition (M = 21.74, SD = 3.57)
than in the control condition (M = 23.67, SD = 0.41), t(26.63) = -2.81, p = .009. Accordingly,
participants made more visits to the ad area in the hindering expression (M = 5.56, SD = 3.34) than
in the control condition (M = 1.23, SD = 0.77), t(28.51) = 6.56, p < .001. The increased visits are
due to attention shifting back and forth between the ad and the avatar. The total number of fixations
did not differ (p = .16) between the hindering expression (M = 51.85, SD = 12.51) and the control
condition (M = 55.80, SD = 7.47). For a visualization of participants’ attention distribution, see
Figure 3 and the Web Appendix.
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Figure 3. Visualization of participants’ eye fixations – heat-map. To watch the visualization video,
see the Web Appendix.

To sum up, in Study 3, we demonstrated that ad-incompatible mimicry occurred and resulted
in lower consumer’ attitudes. The control condition did not produce mimicry as predicted. The
results of the attention measure indicated that people indeed looked at the avatar and were moving
their eyes from one area of interest –namely the avatar- to another one, the ad video. Thus, we
assume that the presence of the avatar could indeed affect their facial response to the ad but not
significantly enough to distract them completely from the ad.
Study 3 was conducted in a controlled lab environment replicating the findings from our
online studies. This adds evidence to the experimental rigor of the three studies. Further, in Study 3,
we used a European sample. This helps to mitigate effects of culture-specific findings. This study
had less between-group variance as compared to Studies 1-2 because Study 3 included only two
conditions. Nevertheless, we still confirmed our mediation model.
General Discussion
In Study 1, we found that adding a disgusted or unexpressive avatar to an amusing
advertisement led to less experienced happiness, which in turn had a negative impact on consumer
attitudes and intentions. In this study, we asked participants what emotions they experienced after
watching the commercial. Since recent findings in emotion research demonstrated that experienced
emotions (i.e., self-reported emotions) do not always correspond to expressed emotions (see
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summary of a special section in Emotion Review, Fernández-Dols, 2013), we included an objective
measure of facial expression in Study 2. By recording and objectively coding consumer’s facial
expression, we were able to demonstrate a direct link between expressed emotions, attitudes, and
intentions. In other words, including this measure enabled us to provide more direct evidence for
facial mimicry and the facial feedback hypothesis.
The results of Study 2 revealed that facial mimicry, manipulated through an avatar
displaying disgust, led to less expression of happiness, which in turn led to lower purchase
intentions and attitudes. As expected, we did not find an effect of the unexpressive avatar. The
unexpressive avatar has no dynamic properties, which makes mimicking of movement impossible.
In order for mimicry to occur, the expression must change as is demonstrated by Rymarczyk, Biele,
Grabowska, and Majczynski (2011), people tend to mimic dynamic, but not still, facial expressions.
Interestingly, when measuring self-reported emotions we do find an effect of the unexpressive
avatar on feelings and attitudes (Study 1). Apparently, an unexpressive avatar does change
consumer’s subjective feelings but not their facial expressions. This aligns with previous findings
revealing that there is not always a high correlation between self-reported emotions and expressed
emotions (Fernández-Dols, 2013).
In Study 3, we aimed to exclude the possibility that the avatar (independent of its expression)
draws all attention away from the commercial and therefore affected emotions, attitudes and
intentions. To do this, we included an eyetracker measure to demonstrate how participants divide
their attention between the advertisement and the avatar. The results revealed that participants did
not pay attention only to the avatar and they still spent a considerable amount of time visiting the ad.
In the hindering expression condition, marginally less attention (1.93 seconds) was paid to the
advertisement than in the control condition and in the total fixation time, no differences were
observed.
Moreover, we demonstrated that the avatar attracted consumers’ attention sufficiently to
change their emotional expression. Importantly, the alternative explanation of the mere presence of
the avatar or simple distraction is ruled out. This adds support to the notion that consumers are not
simply distracted or primed by the disgusted avatar and this is not why they expressed their
emotions less. The heat-map with the visualization of participants’ eye movements (Figure 3 and
Web Appendix) further demonstrates general patterns of their attention. It helps to show that the
avatar’s hindering expression was perceived and attended to, which is a necessary condition for
mimicry, and rules out peripheral vision, mere presence explanation of the effects.
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Facial Feedback and Consumer Attitudes toward Ads
Our results align with previous work on facial expression and emotion regulation. There are
two forms of emotion regulation relevant to our work: cognitive reappraisal (Richards & Gross,
2000), and expressive suppression (Gross & Levenson, 1997). As already mentioned in the
introduction, it was found that experimentally manipulated cognitive reappraisal decreased facial
expression of happiness. In turn, consumers’ positive attitudes toward an amusing advertisement or
the brand also decreased. Expressive suppression and amplification led to less or more facial
expression and, hence, to lower or higher positive attitudes (Lewinski et al., 2014c). Those findings
are congruent with our present findings. In the present study, it seems that inhibitory emotion
regulation (cognitive reappraisal or expressive suppression) due to incompatible mimicry either
changes initial appraisal of the amusing stimuli, disrupts the feedback function of the consumers’
own facial expression, or likely does both simultaneously. Irrespective of the precise mechanism,
reappraisal hinders consumer’s facial expression and so disrupts the facial feedback process. This
depresses consequent attitudes and intentions. Emotion regulation by expressive suppression and
amplification might hinder or facilitate a consumer’s facial expression, disrupting or enhancing
facial feedback. This would change the consumers’ resultant attitudes and purchase intention toward
the ad.
In contrast to previous research in which it was demonstrated that adding “fake” audience
laughter tends to boost enjoyability ratings of radio recordings (Martin & Gray, 1996), we did not
find effects of the smiling avatar condition (i.e., ad-compatible mimicry) in our studies. Participants
who were exposed to an amusing commercial and perceived a smiling avatar did not show increased
feelings of happiness (Study 1) and did not exhibit more expressions of happiness (Study 2). It could
be that people do not feel the need to imitate when they notice that their expressed emotions are
already similar to the emotions of others. Interestingly, this is in contrast to recent findings on
enhancing effects of mimicry congruence in shared hedonic stimuli consumption (Raghunathan &
Corfman, 2006).
Another possible explanation could be a ceiling effect; the smiling avatar did not produce a
change in the participant’s expressed happiness or attitudes, as they were already very high. This
could be ruled out in future research by using a moderately amusing commercial.
Avatarization of Sync-Watching Person
A drawback of our studies is that the question of which facial expression is mimicked - that
of the avatar or that of the human actor in the ad - is left unanswered. Due to our rigorousness in
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mapping facial expressions transferred from the general population to the avatar, we argue that our
virtual avatar stimuli instill the facial mimicking process in consumers who watched it. The facial
display patterns of the avatar are tailor-made and synchronized with responses to a specific Doritos
Ad in this particular target population.
We believe that our findings extend beyond avatarization of a person who is watching the
video together with another person through videocalling. We do believe that our avatars functioned
roughly the same way that human models would have in our experimental conditions. Avatars are
similar enough to people to generate emotional responses without being human beings (e.g., see
Bailenson and Yee, 2005), minimizing the possible confounding effects of a mere human presence.
Limitations
However, the use of avatars rather than human models co-viewing the ads is a possible
limitation to generalization of our results. For instance, it may be that human models evoke stronger
mimicry responses than avatars (see research on mimicry influences in shared emotional
experiences; Ramanathan and McGill, 2007). Further research comparing the two sources of facial
expression can shed light on this possibility.
The expressions of the human actor were the same across experimental conditions but we do
not know which of either expression is mimicked stronger, and what would be the mechanism
behind it. To our knowledge, there is no study that has tested such a paradigm. Though Stel, Mastop,
and Strick (2011) showed attitude and intention effects through mimicking of an actor presenting a
product in an ad, they did not include any measure of behavioral mimicry (either as a mediator or as
DV).
Another limitation of our studies is the relatively small p values and effect sizes. However,
we argue that our findings should be taken holistically and not individually. We find similar patterns
of results across different conditions, measures and samples with the use of objective behavioral
methods. It should be noted that effect sizes of K2 =.10, found in our studies, must be considered in
reference to .25, as a large effect size, and not .99 (Preacher & Kelley, 2011, p. 107).
Practical Implications
Our findings have important implications for advertisers. Advertisers often use amusing
advertisements to persuade consumers to like and buy their products (Weinberger, Spotts, Campbell,
& Parsons, 1995). The present findings reveal that the positive effects of these advertisements might
diminish or even disappear when they are watched with someone who dislikes the ad, or at least
demonstrates expressions that are incompatible with the intended emotions (i.e., smiling or
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happiness). It would therefore be beneficial for advertisers to be aware of contexts in which
consumers watch advertisements together, and with whom they watch them. The sync-watching that
we defined in the introduction might be the next major consequence of an increasingly industrialized
and interconnected world that advertisers should study.
Consumers may benefit from our findings because they imply that not smiling at an amusing
commercial might help them resist (unwanted) persuasion by ads. When motivated to resist
persuasion, a consumer may profit from the presence of another person who shows skepticism or
disapproval through facial expression of disgust. We propose that, if consumers are motivated, they
can effectively use their bodies to resist, particularly by exercising facial control. Such resistance
seems to be effective as it exploits the intimate connection that exists between facial expressions and
attitudes. This can be especially relevant when comprehension of the verbal message is difficult for
vulnerable target groups. For example, parents may affect children’s responses to advertising by
modulating their own facial expressions. Parents’ facial expressions may influence young children
who cannot yet easily comprehend their parents’ verbal criticism of an advertisement, but who are
presumably (automatically) mimicking their parents’ expressions. Likely, parents may thus change
their child’s attitudes about particular advertisements by showing hindering expressions and hence
preventing the formation of positive attitudes about a (undesirable) product or brand.
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Appendix A
Avatar development. Producing naturalistic facial expressions in computer graphics is a
challenge, even for movie studios with large animation budgets. Frequently, expensive motion
capture systems are required, and a sequence of scripted facial actions is recorded and retargeted
onto a digital avatar. We chose to pursue a more flexible approach, developing a FACS-based avatar
capable of creating a variety of on-demand facial expressions, through activation of weighted
combinations of individual Action Units (AUs). The research work of Jack, Garrod, Yu, Caldeara,
and Schyns (2012) and Lisetti, Yasavur, de Leaon, Amini, Rishe, and Visser (2012), among others,
established this approach to avatar development. The three stages of the development of the virtual
avatar were a) generation of a 3-dimensional digital representation of an actor capable of producing
facial movements based on the Facial Action Coding System (FACS) (Ekman, Friesen, & Hager,
2002); b) determination of an optimal set of expressions temporally mapped to previously gathered
facial reaction data for the stimuli advertisement; and c) animation of the avatar for addition to the
video frame of the ad.
Deriving facial mimicry. We achieved the manipulation of facial mimicry by matching
previously recorded and analyzed facial expression of happiness with corresponding hindering
(disgust) or facilitating expressions (smiling) throughout the entire thirty seconds of the video
stimuli. A basis for the facial mimicry – i.e., the temporal dynamics of avatar expression
permutations - we derived from an existing data set gathered during a previous study. In that study,
we instructed participants (n = 12, 50% women) to respond normally while viewing the same
advertisement used in this set of experiments, for an example se W2 in Web Appendix. The Doritos
ad had consistently good quality facial fitting results in FaceReader, so we chose it as the foundation
for building the facial mimicking script for the avatar expressions. Two FACS certified coders
(Ekman, Friesen, & Hager, 2002) - experts in objective facial coding – created the mimicry
storyboard using prototypical facial expressions of disgust or happiness (see W3 and W4 in Web
Appendix).
We captured the base polygonal mesh for the avatar using an Xbox 360 Kinect scanner,
capable of computing depth maps of 3-dimensional objects through application of a structured light
approach, using a system of projected infrared dots. Faceshift software drove the Kinect, generating
a template mesh of a human FACS-certified actor, using a scanning and transformation process. By
applying the geometry acquired during depth scanning of the actor, Faceshift warps a linear
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Principal Components Analysis (PCA) base head model into an approximation of the subject’s face
shape (Weise, Bouaziz, Li, & Pauly, 2011). In addition to supplying a template mesh of the human
actor, Faceshift provides a high quality set of predefined facial expression blendshapes to
accompany the 3-dimensional model. Blendshapes are linear transformations of an expression that
range from 0 to 1, with 0 being a neutral expression and 1 being maximum facial activation for that
expression. The creation of facial animations commonly requires blendshapes. While not labeled as
such, the foundation for Faceshift’s blendshape library is the FACS system of craniofacial muscle
movements. Autodesk Maya further refined the exported template mesh and accompanying
blendshape library.
Changes made to the Faceshift model in Maya consisted largely of elimination of
unnecessary blendshapes, adjustments to the morphologies and maximums of facial activations for
particular movements, and addition of missing AUs. For example, the Faceshift sneer expression
consisted of AUs 9 and 10 (responsible for disgust) so it was split into separate blendshape nodes.
The resultant set of AUs, while not exhaustive of the motions codified in FACS, included a
foundational set of 39 AUs and action descriptors (including unilateral activations where
appropriate) adequate for representing a large subset of naturally occurring expressions. As will be
specified in the next subsection, we used only AUs salient to the creation of prototypical expressions
of disgust and happiness in our experiments.
To imbue the avatar with a more human appearance and increase user acceptance, the final
development stage involved capturing and registering the actor’s unique facial structure for
application to the digital model, in the form of a texture map. The texture generation was done with
FaceReader, which records user images with a webcam and then applies an Active Appearance
Model (Cootes & Taylor, 2004) to represent unique facial features. It does so by calculating the
difference between the user’s appearance and a mean face prior. The resulting output is an averaged
but highly representative shape and texture model of the actor. Maya also added a rudimentary
hairstyle to the avatar.
Facial expression scripting. The goal of our experimental conditions was to either facilitate
or inhibit facial expressions of happiness in response to an amusing advertisement. In the facilitation
condition, avatars modeled varying degrees of smiling and laughter. For inhibition of expressed
happiness, that is a contrary expression, we chose disgust as the emotion modeled by our embedded
avatar. In both conditions, the modeled expressions ranged from 0 (neutral) to their maximum (rated
as 1) throughout the course of the 30-second advertisement.
164

Deriving temporal expressions. We derived a basis for the temporal dynamics of avatar
expression permutations from an existing data set gathered during a previous study. In that study, we
instructed 25 participants in a control group to respond normally while viewing the same
advertisement used in this set of experiments. We recorded all participants remotely, using their own
webcams, and had their expressions analyzed offline by FaceReader. Of the 25 original participants,
12 (50% women) who had consistently good quality facial fitting results were chosen as the
foundation for building an expression script. Poor quality expression fitting generally results from
uneven lighting conditions, facial occlusions, and head movements on the part of the participants.
Normalization. Peak happiness intensity, as coded by FaceReader, averaged .2433 out of 1
across the 12 participants, with a minimum of 0. To maximize the potential for facilitation or
inhibition of expressions of happiness in our experimental conditions, modeling the full emotional
range of facial signaling was desirable. To achieve the most discriminable data set for our basis, we
applied a min-max linear transformation to the original control data, rescaling it to the full possible
range from 0 - 1. The transformation takes the general form of

where x’ is the normalized transformation of an original data point x. In this instance, we divided all
values by the maximum of .2433 to obtain the desired scaling. Data points were video frames
occurring at the rate of 25 frames per second for the duration of the advertisement. For each frame,
we calculated measures of happiness, yielding a well-defined curve from which we derived the local
minima, maxima, and inflection points. We used these as the foundation for establishing the
timecodes where we placed animation keyframes. See Figure A.1 for a normalized graph.
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Figure A.1. A graphic representation of normalized happiness intensity for expressions script

We then visually formalized expression scripts through the creation of storyboards,
indicating keyframes at transitional moments in the advertisement, concomitant example avatar
expressions with their associated AUs and intensities, and notes indicating facial action dynamics
between keyframes. We founded the intensity and combination of AUs displayed on prototypical
configurations for happiness and disgust, as described in table 10-1 of the FACS Investigator’s
Guide (Ekman, Friesen, & Hager, 2005). Tables A.1 and A.2 detail the breakdown of AUs and
intensity displays associated with the normalized response curve values. For complete storyboards,
see W3 and W4 in Web Appendix.

Table A.1
Avatar's Facial Expressions Intensities in Facilitating Condition: Expressions of Happiness
Curve Range
0-0.24

0.25-0.49

0.50-.074

0.75-1.0

Expression

AU 12D

AUs 6+12

AUs 6+12+25

AUs 6+12+25+26

Slight

0.3583

0.5333

0.708

0.8831

Moderate

0.4167

0.5917

0.7664

0.9414

Strong

0.475

0.6497

0.8247

0.9999

Note. Curve range is a normalized 0 – 1 intensity scale of facial expressions of happiness displayed by a previously
observed control group who responded to the unmodified ad; AUs = Action Units; Rows indicate the AUs and intensity
floors displayed by the avatar for a given curve range.
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Table A.2
Avatar's Facial Expressions Intensities in Hindering Condition: Expressions of Disgust

Expression
Slight
Moderate
Strong

0-.33
AU 9/10
0.377
0.454
0.531

Curve Range
0.34-.66
AUs 9/10+17
0.608
0.685
0.762

0.67-1.0
AUs 9/10+16+25+26
0.839
0.916
0.993

Note. Curve range is a normalized 0 – 1 intensity scale of facial expressions of happiness displayed by a previously
observed control group who responded to the unmodified ad; AUs = Action Units; Rows indicate the AUs and intensity
floors displayed by the avatar for a given curve range, with AU 9 combinations relating to scenes focused on Doritos, or
the goat, and AU 10 combinations applied to scenes with the human actor as focal point.

Happiness. The FACS Investigator’s Guide lists only two AU combinations typical of
happiness, both closed-mouth smiles. We created two more variations by adding AU 25 and AU
25+26 for open smiles with greater intensity. To create expressions strong enough to be
recognizable, we applied an intensity floor of .3 to the happiness measurements and then normalized
the AU intensities to range from 0-1. We considered combinations with a greater number of AUs
more intense, and they were further broken down into slight, moderate, and strong expressions. We
determined thresholds for AU intensities by dividing the four combinations into three subgroups, for
a total of twelve intensity ranges, see Table A.1.
Disgust. For disgust, the FACS Investigator’s Guide lists six typical AUs combinations.
Three involve AU 9, which wrinkles the nose, believed to be an innate physiological response to
noxious odors. Action Unit 10 is indicated in the other three combinations; it is also found in
expressions of anger. Because of these differences, we reserved combinations with AU 9 for video
scenes focused on food (Doritos), or the goat. We applied action Unit 10 combinations to scenes in
which the focus was on the human actor. To create expressions strong enough to be recognizable,
we applied an intensity floor of .3 to the average happiness measurements, and then normalized the
AU intensities to range from 0-1. We considered combinations with a greater number of AUs to be
more intense, and they were further broken down into slight, moderate, and strong expressions. We
determined thresholds for AU intensities by dividing each group by nine, as detailed in Table A.2.
Animation of the avatar and video editing. Based on keyframes specified in the storyboards
(see W4 and W4 in Web Appendix), we animated the avatar by applying weighted AUs as described
in the matrices in Tables A.1 and A.2. We added transition frames by interpolating between
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keyframes, with morphing dynamics determined by the shape and slope of our reference control
curve. We also added slight head and eye movements, as well as blinks, to create a more lifelike
simulation. We made some ad-hoc expression adjustments during long stretches, where little
variation would otherwise have occurred, but we maintained the integrity of the target expression.
To the lower right corner of the video-viewing frame, we added the embedded avatar,
requiring that we scale down the advertisement. We cropped the avatar image to display only the
head and neck, and sized it at a ratio of approximately .75:1 in height and .25:1 in width, relative to
the screen coverage of the advertisement. With the exception of the neutral avatar control condition,
we positioned the avatar’s eyes so that they appear to be observing the ad as it plays. Other than
scaling, we made no changes to the ad itself.
A limitation of our studies is that we showed the avatars on only one side of the
advertisement: the bottom right corner. It could be possible that consumers would have paid
different amounts of attention to such an additional stimulus if we placed it, for example on the left
side, which could subsequently have an effect on expression, attitudes, and attention. Future
research could focus on the placing of the avatars. Do they have similar effects when they are placed
on different locations?
Manipulation Check
In Study 2, in the three conditions (as in the control condition, there was no avatar), we
asked people about their perceptions of avatar reactions and its presence. In facilitating, hindering,
and no expression condition 98%, 100%, and 93% of people respectively “notice there was a video
of a digital person (avatar) on the screen” and 97%, 97%, and 95% of people respectively indicated
the part of the screen on which the avatar was placed (bottom-right corner). See Table A.3 for the
nine questions and scale used, as well as the summary of results.
There were no differences between smiling, disgusted, or unexpressive avatar drawing
participants’ self-reported attention, or influencing their liking for the advertisement (p >. 40). The
descriptive statistics show that people scored mostly around the scale middle point for the attention
measure (i.e., 4 on the 1-7 scale, Question 1; see Table A.3). However, they report they were almost
never (i.e., 2 on the 1-7 scale) influenced by the avatar’s presence (Question 2) nor its reactions, i.e.,
its facial expression (Questions 3). There were significant differences between the conditions in how
participants perceived the avatar’s reactions as appropriate (Question 4); similar to participants’ own
(Question 5); neutral (Question 6); happy (Question 7); disgusted (8); or positive/negative (Question
9), all p < .05. In general, participants in the disgusted avatar (i.e., hindering expression) condition
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saw the avatar as reacting inappropriately (i.e., presumably incongruently) and less similarly to
participants’ own expression than participants in other conditions. In addition, participants who saw
the disgusted avatar reported that it was more disgusted and less happy than participants who saw
either the smiling or the unexpressive avatar. See Table A.3 for the overview of descriptive for these
questions.
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Table A.3
Perception of Avatar across Experimental Conditions in Study 2

Question
1
2
3
4
5
6
7
8
9

n
Content
Draw atention1
Presence's
influence2
Expressions'
influence3
appropriate4
similar5
neutral6
happy7
disgusted8
reactions9

Expression Condition
Facilitating Hindering
No
40
37
40
M
SD
M
SD
M
SD
3.79 1.69 3.49 1.45 3.53 1.58

F
0.25

Sig.
.777

2.18

1.84 1.86

1.27 1.90

1.37

0.49

.614

2.20
4.50
3.58
3.31
5.35
1.36
5.48

1.96
1.90
1.87
1.57
1.61
0.87
1.55

1.21
1.60
1.29
1.68
1.53
1.61
1.50

1.44
0.88
1.54
3.60b
1.66 8.61a,b
1.81 17.35b, c
1.62 25.96a,b,c
1.66 9.87a,b
0.94 21.08a, b

1.78
3.86
2.14
2.97
3.68
2.59
3.62

1.80
3.5
2.41
5.00
2.82
2.62
3.93

.417
.031
<.0005
<.0005
<.0005
<.0005
<.0005

1

- To what extent did the avatar draw your attention while you were watching the video? (Not at all (=1) - A lot (=7))

2

- To what extent do you think the avatar's presence influenced your liking for the advertisement? (Not at all (=1) - A lot

(=7))
3

- To what extent do you think the avatar's reactions (facial expressions) influenced your liking for the advertisement

(Not at all (=1) - A lot (=7))
4

- Do you think that the avatar's reactions to the video were appropriate? (Not at all (=1) - A lot (=7))

5

- How similar to you was the avatar? (Not at all (=1) - A lot (=7))

6

- To what extent do you think the avatar was Neutral (Not at all (=1) - A lot (=7))

7

- To what extent do you think the avatar was Happy (Not at all (=1) - A lot (=7))

8

- To what extent do you think the avatar was Disgusted (Not at all (=1) - A lot (=7))

9

- Do you think that the avatar's reactions to the video seemed: (negative (=1) - neutral (=3) - positive (=7))

a

- difference (p < .05) between facilitating and hindering expression condition; b- difference (p < .05) between

facilitating and no expression condition; c-difference (p < .05) between hindering and no expression condition
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Appendix B
A sample of 194 participants successfully completed the study, which means that we
recorded each of them once, after they filled in the questionnaire and watched the advertisement. We
excluded the participants a priori to the analyses, following the FaceReader manual. We excluded
38 participants due to different reasons:
-

Two participants did not have valid questionnaire results.

-

The length of six participants’ facial recordings differed markedly from the others.

-

Seven participants’ recordings had a different from accepted frame rate (different from 25
frames per second).

-

The quality of 23 participants’ recordings was poor. We defined poor as less than 10% of the
video frames analyzed by FaceReader.

In the end, the sample of participants consisted of 156 participants (Men = 76, Women = 80, average
age = 31.54; SD = 11.44), as reported in the main body of text.
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Appendix C
A sample of 135 participants successfully completed the study, which means that we
recorded each of them once, after they filled in the questionnaire and watched the advertisement. We
excluded the participants a priori to the analyses, following the FaceReader. We excluded 18
participants due to different reasons:
-

Nine participants did not have valid questionnaire results or they saw the ad before.

-

The quality of nine participants’ recordings was poor. We defined poor as less than 10% of
the video frames analyzed by FaceReader.

In the end, the sample of participants consisted of 117 (Men = 27, Women = 90, average age =
22.31; SD = 4.73): as reported in the main body of text.
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Appendix D
We excluded recordings from participants whose eye movements were missed for more than
50% of time of the recording. The missing data was assumed to be randomly distributed and it
reflected problems in the recording of eye movement. Thus, if all data were included it would
produce biased estimates of eye movement. According to good practices in eye tracking research we
also looked into data quality and excluded outliers with extremely short and long fixations (-/+
2SD), i.e., short fixations lasted less than the 50 milliseconds which is required to acquire
information in complex visual scenes (van Diepen, de Graef, & d’Ydewalle, 1995) and long fixation
which might indicate issues in data recording. After applying these criteria our sample of valid
eyetracking data changed from 135 participants (see Appendix C) to 57 participants (see main body
of the text).
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Web Appendix
Visualization of Participant’s Eye Movements in Hindering Expression Condition

https://www.dropbox.com/s/69z9k7eyj6lx9eg/Disgusting%20avatar%20heat%20map%20radius%2
029px%20all%20participants%20%28Converted%29.mov?dl=0;
Visualization of Participant’s Eye Movements Control Condition

https://www.dropbox.com/s/4uapz5guh6xsar3/No%20avatar%20avatar%20heat%20map%20radius
%2029px%20all%20participants%20%28Converted%29.mov?dl=0

W1. Commercial for Hindering Condition with a Disgusted Avatar
https://www.dropbox.com/s/lqofrfmy0hz7hix/W1.%20Doritos_hindering_disgusted_avatar.flv
W2. Visualization of a Participant’s Facial Reactions to the Advertisement
https://www.dropbox.com/s/uboglz0t44nrhwd/W2.%20FR_happy_avatar_happiness_full_screen.flv
W3. Storyboard for Hindering Condition (Disgusted Avatar)
https://www.dropbox.com/s/yod9mu6g4mqave5/W3.%20storyboard_disgust.pdf
W4. Storyboard for Facilitating Condition (Happy Avatar)
https://www.dropbox.com/s/sda9ywuxlffcytp/W4.%20storyboard_happiness.pdf
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Chapter 6
Embodied Resistance to Persuasion:
Implications of the Model
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Summary of the ERP Model
In conclusion, we summarize all tenets constituting Embodied Resistance to Persuasion
(ERP) in a process model of viewing amusing ads and the specific parts thereof that we tested in
Chapters 3 through 5. We hypothesized that the complete process involved in embodied resistance
to persuasion is the following: In the default situation of viewing a properly enjoyable ad,
consumers feel a substantial degree of happiness, as typically they do not regulate their emotion in
any way. The contents of the amusing advertisement are appraised as amusing, and a corresponding
appetitive action readiness is automatically incited. These antecedent components cause emotional
responses indicative of happiness. One is the subjective feeling of happiness, another is its
expression through facial movement, and a third is appetitive attitudes – specified forms of the
readiness to pleasantly engage with the ad, brand, or product as tested in Chapter 3.
Should a consumer be inclined to resist amusing ads, response-focused emotion regulation
that suppresses appetitive attitudes will apply first to the facial expression response, because
conscious control of facial expression is easy in comparison to other response systems. Likewise, we
argue that in the event a consumer applies antecedent regulation, facial expression will again be
primarily affected for the same reason, namely that facial expression is relatively easy to hold in
check.
Because of the interrelatedness of emotional response systems and, perhaps more
particularly, the relatedness of facial expression with the appetitive attitude response system,
suppression of facial movements propagates to lower feelings of happiness and appetitive attitudes.
Through a feedback mechanism, suppressed facial expressions of happiness also influence 1)
antecedent components of the emotions, i.e., appraisal of the ad as funny, and 2) the emotional
approach tendency toward the ad (Chapter 4). To the degree that this mechanism persists, the
consumer exhibits embodied resistance to persuasion.
When the ad is part of a co-viewing experience, facial mimicry contributes to shared emotion
regulation. Mimicry involves changes in the consumer’s facial movement that is targeted by the ad,
propagating subsequently to appetitive attitudes through facial feedback. Mimicking facial
expressions compatible with the amusing ad enhances the target consumer’s happiness and attitudes
toward the ad, brand, and product, while mimicking ad-incompatible facial expressions will
suppress happiness and attitudes (Chapter 5).
In summary, an ad simultaneously provokes certain subjective feelings, physiological
responses, and bodily expressions, such as facial expressions. Then, the down-regulation of facial
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expression by consumers changes their attitude toward the ad because of the inherent link between
the expression, feeling, and the attitudes as explained by facial feedback and supported by our
findings.
Implications
Theory
We believe that the studies presented in this thesis contribute to filling the surprising lack of
research on the role of emotion and embodiment in resistance to persuasion. As revealed in Chapter
1, only a handful of non-specific resistance strategies have been identified. So far, none of these
strategies is emotion-specific (e.g., Knowles & Linn, 2004; Fransen, Verlegh, Kirmani, & Smit,
2015). Comprehensive theorizing that models the dynamic, sequential, and componential nature of
emotion and expression in persuasion is even more scant.
Resistance to persuasion. We addressed the lack of research and theorizing on emotion and
embodiment in resistance to persuasion in two ways, observing that persuasion and resistance are
intrinsically linked to each other. First, we proposed a new theoretical model that highlights the
functional components of emotion and expression in resisting persuasion. Perhaps the most wellknown model of persuasion that lacks explicit emotion components is the Elaboration Likelihood
Model of persuasion (ELM; Petty, & Cacioppo, 1986). ELM focuses mainly on the high stimulus
elaboration of an ad through the central route and low stimulus elaboration through the peripheral
route, with the central route as a main path to lasting attitude change. Further, neither of these routes
includes an explicit emotion component. However, Morris, Woo, and Singh (2005) argue that the
affective (peripheral) route to attitude change is as important as the cognitive (central) route.
Further, they argue that the lack of focus on intrinsic emotional implications is a shortcoming of the
ELM, because even if the consumer processes a message cognitively, such elaboration often has an
emotional component to it. Moreover, the emotional component in either peripheral or central
elaboration (message processing) leads to attitude changes that last longer than if emotion is not
incorporated in the model (Morris, Woo, & Singh, 2005).
The widely known Approach–Avoidance Model of Persuasion (Knowles & Linn, 2004)
includes only so-called Alpha and Omega strategies for attitude change (respectively making the
message more attractive or focusing on reducing resistance to it), both of which lack an explicit
emotion component. A recent paper by Fransen et al. (2015) reporting three different types of
resistance strategies (avoidance, contesting, and empowering) does not include emotion as a
prominent component. In addition, however explicitly ELM states the paths of the model, it is not a
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model of resistance to persuasion per se but of persuasion itself. Whereas Knowles and Linn (2004)
as well as Fransen et al. (2015) present models of resistance to persuasion, their models are not
explicit in stating their mechanism – in contrast with ELM, which is quite explicit. To address this
shortcoming in the literature on resistance to persuasion, we experimentally tested how consumers
resist persuasion of amusing advertisements by regulating their own emotional and bodily responses.
We explicitly revealed the mechanisms of ERP as well as its boundary conditions and specific
elements. Now that the mechanism is to some degree understood, we add an explicit model to the
literature on (embodied) resistance to persuasion.
This thesis has further immediate implications for the theory of resistance to persuasion. For
the first time, we showed the effects of a resistance strategy specifically tailored to the emotional
content of an advertisement. We demonstrated that positive attitude effects of amusing
advertisements might be counteracted through different forms of cognitive reappraisal and
expressive suppression, as well as incompatible facial mimicry. We furthermore proved that a model
of regulation and resistance effects needs to take the expression of emotion into account.
A second theoretical contribution is that ERP incorporates the body into consumers’ selfawareness and self-regulation. The possible underuse of embodied emotion regulation is somewhat
ironic given the immediate, permanent accessibility of the resource in question. Our bodies link our
internal perceptions and actions to situations and stimuli in the world. In principle, individuals have
exclusive control over their bodies’ movements. The body is the primary and most-trusted source of
information on external situations and internal states, and an ever-available instrument to act. In
some situations, controlling the body may be easier than controlling the mind, as in the case of
cognitive depletion (Wheeler, Briñol, & Hermann, 2007). Competent consumers recognize that they
can to a large extent be master of their thoughts and emotions because these are embodied and
situated.
Emotion regulation. We also distinguished between two slightly different ways of
regulating emotions, one through direct instruction and another through facial mimicry. We showed
that the two work in a similar manner, with one important difference. Response-focused emotion
regulation seemed to influence the expression and hence attitudes both upward and downward.
However, in the case of facial mimicry, we found that it had only suppressive effects. That is, adcompatible facial mimicry should have had amplifying effects, but we failed to observe these. One
possible explanation of this result could be that when consumers’ expressions are already
compatible, they do not feel the need to mimic one another in order to up-regulate their experience.
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However, that reasoning would contradict findings by Raghunathan and Corfman (2006). Another
explanation would be a simple ceiling-effect, which could be tested by including more neutral or
ambiguous advertisements instead of only amusing ads. In any case, this issue is left as an open
question that awaits further investigation.
The role of facial expression. All the reported studies investigated appetitive attitudes that
are immediate outcomes of consuming the advertising stimuli. Throughout, we forwarded and tested
the proposition that facial expression predicts attitudes rather than the other way around. Hence,
smiling at an advertisement means you like it more. However, situations are conceivable in which
appetite attitudes may cause increased facial expressions of happiness. Short-term appetitive
attitudes could potentially develop into long-term ones, becoming a priori beliefs about an ad or
brand resulting from repeated exposure to the ad. Consequently, any time the ad is presented, beliefs
are automatically activated, instigating the appropriate facial expressions. The studies reported in
this thesis have only immediate post-viewing appetitive attitudes within their scope. Predictive
effects of longer-term a priori beliefs on facial expression were left untested.
However, the studies did throw a consistent light on the direction of causality in the case of
immediate viewing effects. We were faced initially with a causal direction issue: Do I smile because
I like an object or, conversely, do I like it because I smile? In Chapters 3-5, we tested the latter
possibility thoroughly and found it held up to scrutiny. Thus, we are confident to add to the literature
on facial feedback a strong case for facial expression as a unidirectional causal condition for
affective liking responses.
Advantages of measuring facial expressions. An often-used method to assess how
consumers react upon amusing advertising is to explicitly ask them what they think about an
advertisement and how they think they feel about it. However, asking people directly how they feel
is not only cognitively demanding and difficult for the subject, that interrogative pathway also
brings undesired effects into the mix, such as increased self-awareness (Pryor, Gibbons, Wicklund,
Fazio, & Hood, 1977) and social-desirability (Arnold & Feldman, 1981). Moreover, as self-report
measures they are incapable of capturing a number of biologically anchored emotional expressions
that are inaccessible to the subject’s awareness. Physiological registrations can offer a solution to the
shortcomings of explicit verbal measures of cognitive and emotional states. One such physiological
measure is automated analysis of facial emotional expressions. We demonstrated that this tool is
well suited to measure specific emotional reactions toward entertaining advertisements in that it
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objectively assesses facial expressions. The tool has shown reliability in that it consistently
predicted people’s inclinations to perform specific behaviors.
Practice – Implications
Consumer competence. Scholarly implications left aside, the insights into ERP are relevant
for consumers, consumers’ interest groups and governmental and non-governmental consumer
policy organizations. This thesis aimed to increase consumer competence by empowering
consumers with additional resistance “tools” to counteract deliberate persuasive attempts that use
amusement. We use the definition of the competent consumer by the CONsumer COmpetence
Research Training (CONCORT, 2015) network, in which the thesis research presented here is
embedded. CONCORT has been funded by the European Commission’s Marie Curie Actions,
which judged Consumer Competence as a socially relevant topic. CONCORT defined consumer
competence as “a broad set of abilities, knowledge and skills which help consumers to make sound
economic decisions in today’s complex marketplace [that] are aimed at enhancing the overall
consumer experience and as such at increasing the general level of customer satisfaction”
(CONCORT, 2015). We believe that understanding Embodied Resistance to Persuasion can be used
to extend current consumer competence as defined in the project.
Consumer organizations, too, have emphasized the need for tools that help consumers to act
autonomously when they are faced with consumer product supplies. The European consumer
organization BEUC (Bureau Européen des Unions de Consommateurs), which represents more than
four million consumers from a few dozen national consumer organizations across thirty-one
European countries, has explicitly stated:
“Empowering consumers is the holy grail of current EU strategy and research. It is
also a policy target for national governments, often in tandem with policies for
smarter regulation or deregulation. It means that consumers take decisions and
choices into their own hands where they can – provided that they have the right tools
to do so. (…). If the 500 million EU consumers have all [right tools], they can
influence markets with their collective power. (…). The reality, however, as our
members tell us, is rather different. Numerous elements converge to disempower
consumers (…). Too often companies make deliberate use of consumer information
fatigue and their behavioural biases in their communication strategy” (BEUC, 2012;
“EU Consumers’ 2020 Vision,” p. 7, emphasis added).
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In a consumer context, Embodied Resistance to Persuasion (ERP) holds promise as a tool
empowering consumers and thus adding to their competence. The behavioral control that it involves
adds to available elements of consumer competence such as counter-arguing or attitude bolstering.
In addition, for special groups of consumers who can for one reason or another not efficiently resist
appealing messages through counter-arguing or attitude bolstering, the body may be the only easily
accessible resource for resisting persuasion. This is because one prominent advantage of ERP as a
strategy is that it applies to behavioral expression in the first place.
We showed that resistance to persuasion is beneficial to consumers and deserves to be a part
of their competence. As defined already, consumer competence is simply a stable set of developed
skills, abilities, and attitudes that are formed over a long period. Competent consumers are assumed
to be better off than the average consumer (e.g., Alba & Hutchinson 1987; 2000) because they can
make proactive decisions that benefit themselves. We therefore propose that one component of
consumer competence should involve the ability to regulate one’s emotions when presented with
temptation. Emotion regulation is in this respect the core competency required for consumers’
control of attitudes and choices.
Disadvantaged groups. Specifically, consumers who are not proficient in generic resistance
to persuasion and have difficulty dealing with cognitive instructions well can benefit from
instruction to control their body expressions. For example, instructing such regular consumers to
feign a specific facial expression, e.g., lowering their brows could help them to resist persuasion
attempts. They might interpret their bodily act of brow lowering as the physical manifestation of
their own thinking, possibly enhancing cognitive performance.
Consider that a young child who cannot yet counter-argue a persuasive message is already
able to inhibit his or her smiling at an appealing object. Parents could show their child how to
suppress facial expressions of happiness in response to a tempting ad, whereas they could not make
the child comprehend and follow a verbal instruction to counter-argue the message. Parents can
guide children in resisting persuasive messages by demonstrating how to counteract persuasion
using their body. This assumption stems from and would be compatible with the findings from the
well-known still-face paradigm in mother infant-interaction (Tronick, Als, Adamson, Wise, &
Brazelton, 1979). The still face of the mother (an extreme case of incompatible mimicry) provokes
clearly negative reactions in the infants, including withdrawal.
Marketing communication. Understanding Embodied Resistance to Persuasion (ERP) may
not only inform pro-consumer institutions but also advertising agencies and corporate units of
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market or consumer behavior analysis. For example, ad copy testing should include measures of
behavioral expressiveness to check whether consumers engage in ERP.
Integrated marketing communication could deliver customized experiences based on
consumers’ embodied response profiles. That is, they should address consumers taking into account
individual differences among them with regard to the nonverbal expression of emotions. In addition,
the insights gathered in this thesis lead us to recommend salespersons acting in face-to-face
situations to capitalize on naturally occurring mimicry responses of their audience. They should be
able to influence purchase decisions of consumers by exhibiting facial expressions that when
mimicked by the consumer, would increase their appetitive attitudes (studies by van Baaren,
Holland, Steenaert, and van Knippenberg, 2003 and Wang, 2009 hint at such possibilities).
Our work is also relevant to marketers and advertisers who we know are using various
“resistance-neutralizing tactics (…) tailored to the specific resistance strategy that is adopted by
consumers” (Fransen et al., 2015, p.5). Marketers can benefit from understanding the mechanism
behind the new consumer resistance strategy that we propose here.
Limitations and Directions for Future Research
At least two exciting new avenues of research open up thanks to our findings. First,
additional testing to determine which factors could moderate the causal paths in the ERP model is
warranted. In the limitations section, we identify motivation, persuasion knowledge, advertising
skepticism, and emotion regulation as a trait, all as likely candidates. Testing these would allow for
further disentanglement of the mechanisms behind ERP and possibly for achieving greater control
over it. Second, to further develop the embodiment part of the ERP model, various modes of
expression of emotion should be included in tests. Suppression of additional modes of expressing
the emotion could have different, additive, multiplying, or no effects at all.
Spontaneous ERP
One significant limitation of our model is that we did not test the role of consumers’
motivation to resist the ads. Some people may believe, for instance, that they are not affected by the
ads, so they do not have to resist them. The existence of such a belief could be explained by the
third-person effect (Davison, 1983), which states that “a person exposed to a persuasive
communication in the mass media sees this as having a greater effect on others than on himself or
herself” (p.1). Further, another issue related to the role of motivation to resist is people’s persuasion
knowledge (Friestad & Wright, 1994) and their skepticism toward advertising (Obermiller &
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Spangenberg, 1998). ERP could predominantly be a tool used by consumers with above average
knowledge of persuasive communication strategies, or who are skeptical of advertising in general.
Yet another concept that dovetails with consumers’ motivation to resist the ad in our model
is emotion regulation as a stable trait. Emotion regulation is not only a temporal strategy moldable
and sensitive to instruction, but also a chronic trait (Gross & John, 2003) measured through
statements like, “When I want to feel more positive emotion (such as joy or amusement), I change
what I’m thinking about” or “When I am feeling positive emotions, I am careful not to express
them.” The studies reported in this thesis are restricted to strategies induced by instruction.
Interesting as it may be, it is beyond the scope of this thesis to investigate if spontaneous, and not
instructed, emotion regulation stemming from individual differences would be equally effective in
resisting advertisements.
Further research could test whether any of these variables influence the expression of
emotion and subsequently consumer attitudes, and if so, at which moment exactly. For example,
people who score high on the third-person effect could potentially judge their own expressions of
happiness as less intense than the expression of their co-viewer even when, if objectively coded, the
expressions have the same average intensity. Another interesting question is whether persuasion
knowledge, advertising skepticism, or emotion regulation play a role in our ERP model when
resistance is successful. We can hypothesize that those three trait-variables would kick in right
before the expression of emotion and not afterwards because of the strong links between the
expression and the attitudes, as postulated by the facial feedback theory (Buck, 1980).
Finally, likely the most important question is left open. Under which conditions is an
embodied resistance to persuasion strategy more effective than a “standard” strategy? Going even
further, can we hypothesize that under some conditions, engaging in both kinds of resistance at the
same time would offer the greatest benefit to the consumer? However interesting as a possibility,
this question remains to be tested.
Other Forms of Expression of Emotion
We did not test the role of expression of emotion outside of facial expressions, though our
ERP model empirically allows for such possibilities. Alternative forms could encompass a headdown (sadness), clenched fist (anger), or straightened posture (pride). We did not test those
expressions because there is no automated way to code for them at any larger scale, a prerequisite
for quantifying and interpreting significance, as we did with facial expression thanks to the use of
automated facial coding. For example, sadness and anger are clearly negative emotions (Ekman,
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Levenson, & Friesen, 1983) and should therefore decrease positive attitudes toward an entertaining
advertisement. However, pride is an ambiguous emotion that is likely positive but also qualitatively
different from e.g., happiness and hence belonging to the same category as self-conscious emotions
like embarrassment, shame, and guilt (Lewis, 2000). Thus, whether straightened posture would lead
to lower or higher positive attitudes cannot be decided a priori.
Concluding Remarks
To conclude, our findings contribute to the growing scientific evidence that consumers’
bodily feedback has powerful regulatory effects on their behavior. In particular, our findings
highlight the role of bodily feedback in consumer resistance to persuasive ads. The downplaying of
one’s emotional reactivity by either suppression or reappraisal empowers consumers, namely by
helping them resist persuasive messages. We believe that our studies open up a new avenue for
consumer research, showing empirically that bodily emotion regulation mediated through facial
behavior influences attitudes. In short, what we bodily express influences not only how we feel and
think but also whether or not we are persuaded.
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Abstract in English
The role of facial expression in resisting enjoyable advertisements
This thesis on consumer resistance to enjoyable advertisements is positioned in the areas
of persuasive communication and social psychology. From the literature on consumer behavior,
much is known about how consumers can resist advertising by adopting resistance strategies,
such as counter-arguing and selective exposure (e.g., Fransen et al., 2015; Knowles & Linn,
2004). However, the role of emotion regulation and bodily expression in resisting persuasion is
so far understudied. This is a surprising observation, if one considers that at least 40% of
advertisements use positive emotions (i.e., happiness) to persuade consumers to like the ad,
brand and product (Weinberger et al., 1995).
In the present thesis, we argue that consumers can resist persuasion by controlling their
facial expressions of emotion when exposed to an advertisement. Following the embodiment
literature and the facial feedback hypothesis (Buck, 1980), we propose that controlling the
expression of emotions elicited by an ad (for example refusing to smile) might be a fruitful way
to resist the ad’s persuasive potential. We focus on resistance toward persuasion as mediated by
facial expression demonstrated in emotion regulation (Gross, 1998) and facial mimicry (Bush et
al., 1989) in response to amusing ads. We propose that embodied emotion regulation in the
service of resistance can be extended from the individual to social situations in which consumers
watch ads in the company of others.
In Chapter 1, we present the tenets of our model of Embodied Resistance to Persuasion
where we build on Scherer’s componential process model of emotions (2004, 2009) and focus
specifically on facial expression. We argue that facial expression of emotion is a privileged point
of application for embodied resistance because of its inherent links with emotion regulation
(Izard, 1990) and appetitive attitudes (Eagly & Chaiken, 2007; Frijda, 2007) as explained by the
facial feedback hypothesis (Buck, 1980).
In Chapter 2, we first present a validation study of our main research instrument
Facereader (Noldus, 2014). Since we study embodied resistance to persuasion through facial
expression, we first need to establish the validity of the automated facial coding tool we use in
the subsequent chapters. We showed that, on average, FaceReader recognized 88% of the target
basic emotion expressions (Ekman, 1972; Ekman & Cordano, 2011) and reached a 0.69 FACS
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index of agreement (Ekman et al., 2002). This warranted the use of this software in the
experiments in Chapters 3-5.
In Chapter 3, we establish the core premise of our embodied resistance to persuasion
model in our first facial coding experiment. In this study, emotional action readiness -- i.e.,
approach and be-with tendencies (Frijda, 2007) -- were operationalized as ad (Phillips, 2000) and
brand liking (Chattopadhyay & Basu, 1990). Participants were video-recorded while watching
three popular video commercials designed to elicit high, medium, and low levels of amusement.
Facial expressions during exposure to the advertisements were coded using FaceReader. Ad and
brand liking were measured afterwards. In the high and medium amusement conditions, but not
in the low amusement one, positive correlations were found between facial expression of
happiness scores and ad and brand liking. We propose to have found initial support for the
hypothesis that facial expression predicts positive consumer attitudes in response to enjoyable
advertisements.
In Chapter 4, across seven facial coding experiments, we thoroughly test consumer
resistance to persuasion through embodied emotion regulation. We showed that response- and
antecedent- focused emotion regulation (Gross, 1998) decreases or increases both negative and
positive responses to a variety of advertisements. In five experiments with amusing
advertisements, we demonstrated a causal mediation path (Preacher & Hayes, 2008) from
emotion regulation to facial expression and further down to attitude change. This path was not
fully replicated for disgusting ads.
In Chapter 5, we investigate the situation where a consumer watches an ad together with
a co-viewer. While people often watch advertisements in company, our previous experiments
had individual consumers watching an ad in isolation. Across three experiments, we build on our
prior results and demonstrate that shared emotion regulation, manipulated through facial mimicry
(Bush et al., 1989), modified consumers’ happiness during exposure to an amusing ad and
subsequently their attitudes.
Finally, Chapter 6 recapitulates major findings and discusses implications and
considerations for future research. Showing the viability of Embodied Resistance to Persuasion
is relevant in view of the fact that ads trying to persuade us by addressing our positive emotions
are ubiquitous (e.g., Weinberger et al., 1995). Embodied resistance helps consumers to cope with
these induced positive emotions in order to resist advertisements. In this thesis, we provide
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innovative evidence that one way to resist the persuasive effects of an ad is to regulate the
emotions experienced and expressed when exposed to that ad. Overall, we suggest that embodied
emotion regulation might be a novel and effective strategy to resist persuasion.
Companies exploit powerful emotional techniques, such as the elicitation of enjoyment,
when creating their advertising campaigns. This thesis therefore aims to empower consumers
with some additional “tools” resistance to persuasion that counteract deliberate persuasive
attempts used in such marketing communication strategies.
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Abstract in het Nederlands
De rol van gezichtsuitdrukking bij het weerstaan van vermakelijke reclames
Dit proefschrift over weerstand van consumenten tegen vermakelijk reclames 1 is
gepositioneerd in het gebied van persuasieve communicatie en sociale psychologie. Uit de
literatuur over consumentengedrag is veel bekend over manieren waarop consumenten weerstand
kunnen bieden tegen overtuigingsstrategieën. Counter-arguing en selective exposure zijn
bekende voorbeelden (Fransen et al., 2015; Knowles & Linn, 2004). In een meer gerichte vorm
van weerstand kan door een consument mogelijk gebruik worden gemaakt van regulatie van de
eigen emotie die wordt opgewekt door de advertentie. Ook het beheersen van de fysieke
expressie van emotie kan een ingang zijn voor het weerstaan van persuasieve boodschappen.
Deze mogelijkheden zijn tot nu toe onvoldoende onderzocht. Dit is een opvallende lacune gezien
het feit dat ten minste veertig procent van alle reclamespots positieve emoties (bijv. blijheid)
gebruiken om consumenten over te halen om reclame, merk of product te waarderen
(Weinberger et al., 1995).
In dit proefschrift beargumenteren wij dat consumenten die naar een reclamespot kijken
weerstand kunnen bieden door hun fysieke expressies te beheersen. Op basis van de literatuur
over belichaming van emoties2 en de facial feedback hypothese (Buck, 1980) stellen wij dat
beheersing van de expressie van emoties die door een reclame worden veroorzaakt (zoals het
tegengaan van lachen) een manier kan zijn om reclames te weerstaan. Centraal in het onderzoek
staat weerstand tegen overreding door vermakelijke reclame gemedieerd door 1)
gezichtsexpressie als onderdeel van emotieregulatie (Gross, 1998) en 2) nabootsing van
gezichtsexpressie (mimicry volgens Bush et al., 1989). Het model van belichaamde
emotieregulatie in dienst van weerstand tegen overreding heeft in de eerste plaats betrekking op
individuele kijkers die alleen naar reclame kijken. Wij stellen echter dat het model uitgebreid kan
worden naar sociale situaties waarin consumenten samen met anderen naar reclames kijken.
In Hoofdstuk 1 worden de uitgangspunten gepresenteerd van het model van Belichaamde
Weerstand tegen Overreding (BWO). Het model rust op Scherers (2004, 2009) componentprocessen benadering van de emoties, en in het bijzonder de rol van een van de componenten,
namelijk gezichtsexpressie van emotie. Wij betogen dat de gezichtsexpressie van emotie een

1
2

Vermakelijke reclame is de Nederlandse vertaling van het Engelse entertaining (of amusing) advertisements
Belichaming is de vertaling van embodiment
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geprivilegieerd aangrijpingspunt vormt voor belichaamde weerstand. Het argument daarvoor is
dat intrinsieke koppelingen bestaan tussen zowel gezichtsexpressie en emotieregulatie (Izard,
1990) als tussen gezichtsexpressie en appetitieve attitudes (Eagly & Chaiken, 2007; Frijda,
2007). Beide koppelingen berusten op een feedback-mechanisme (Buck, 1990).
In Hoofdstuk 2 wordt het onderzoek voorbereid dat hypothesen ontleend aan het BWOmodel toetst. Wij rapporteren de validatie van het belangrijkste meetinstrument, een automatisch
systeem voor de herkenning van gezichtsuitdrukkingen, FaceReader (Noldus, 2014). Wij laten
zien dat het instrument gemiddeld 88% van de uitdrukkingen van de zgn. basis-emoties (Ekman,
1972; Ekman & Cordano, 2011) herkent. Door het systeem geleverde classificaties van
expressies bereikten een overeenstemming van 0.69 met zgn. FACS scoringen (Ekman et al.,
2002). De uitkomsten wettigen het gebruik van deze software in de experimenten gerapporteerd
in Hoofstukken 3-5.
In Hoofdstuk 3 wordt het kernuitgangspunt van ons BWO-model onderzocht in een eerste
gezichtsexpressie-experiment. In deze studie werd emotionele actiebereidheid - d.w.z.
toenadering en de neiging om dicht bij een object te zijn (Frijda, 2007) geoperationaliseerd als
voorkeur voor een advertentie (Phillips, 2000), en merkvoorkeur (Chattopadhyay & Basu, 1990).
Deelnemers werden op video opgenomen tijdens het kijken naar populaire video-reclames
ontworpen om respectievelijk lage, middelmatige en hoge niveaus van vermaak op te wekken.
Gezichtsuitdrukkingen vertoond tijdens de blootstelling aan de advertenties werden gecodeerd
met behulp van FaceReader. Advertentie en merkvoorkeur werden erna gemeten. In de hoge en
middelmatige vermaak condities, maar niet in de lage, werden positieve correlaties gevonden
tussen de gezichtsexpressie van blijheid en advertentie en merkvoorkeur. Geconcludeerd wordt
dat met deze resultaten initiële steun is gevonden voor de hypothese dat gezichtsexpressies in
reactie op plezierige advertenties voorspellende waarde hebben voor een positieve houding van
de consument.
Hoofdstuk 4 doet verslag van zeven gezichtsexpressie- experimenten die grondig de
weerstand testen van de consument tegen overtuiging door belichaamde emotieregulatie. We
toonden aan dat respons- en antecedent- gerichte emotieregulatie (Gross, 1998) zowel positieve
als negatieve reacties op verschillende reclames verhogen dan wel verlagen. In vijf experimenten
met vermakelijke reclames toonden we een causaal mediatiepad aan (Preacher & Hayes, 2008)
van emotieregulatie naar uitdrukking en vervolgens naar attitudes. Dit wil zeggen dat het effect
194

van emotieregulatie op attitudes via gezichtsuitdrukkingen wordt gerealiseerd. Dit mediatiepatroon werd evenwel niet volledig gerepliceerd indien in plaats van vermakelijke afstotelijke
reclames werden gepresenteerd.
In Hoofdstuk 5 onderzoeken we de situatie waarin een consument een advertentie kijkt
samen met een medekijker. De vorige experimenten richtten zich op individuele consumenten
die in isolement naar een advertentie kijken, terwijl mensen in werkelijkheid reclames vaak zien
in gezelschap. Over drie achtereenvolgende experimenten heen zien we een versterking van de
eerder gevonden resultaten. We tonen aan dat tijdens blootstelling aan vermakelijke reclames
gedeelde emotieregulatie, gemanipuleerd door nabootsing van gezichtsuitdrukkingen (Bush et
al., 1989) de mate van blijheid van consumenten verandert en vervolgens ook hun positieve
attitude.
Hoofdstuk 6 ten slotte recapituleert de belangrijkste bevindingen en bespreekt implicaties
ervan alsmede overwegingen in verband met toekomstig onderzoek.
Het demonstreren van de mogelijkheden die een strategie als Belichaamde Weerstand
tegen Overtuiging (BWO) de consument biedt is relevant in het licht van het feit dat reclames
ons proberen te overtuigen door in te spelen op onze positieve emoties. Zulke reclames zijn
alomtegenwoordig (bijv. Weinberger et al., 1995). BWO helpt consumenten om te gaan met deze
geïnduceerde positieve emoties teneinde reclames te weerstaan. In dit proefschrift bieden we
innovatief bewijs dat een manier om bij blootstelling aan een advertentie persuasieve effecten
daarvan te weerstaan eruit bestaat dat ervaren en uitgedrukte emoties worden gereguleerd. Meer
in het algemeen stellen we voor dat belichaamde emotieregulatie een nieuwe en effectieve
strategie ter voorkoming van overtuiging zou kunnen zijn.
Het is bekend dat bedrijven krachtige emotionele technieken, zoals het opwekken van
plezier, benutten bij het maken van hun reclamecampagnes. Dit proefschrift wil daarom de
consument helpen uitrusten met extra "gereedschap" om opzettelijke pogingen tot overtuiging in
dergelijke marketing-communicatiestrategieën tegen te gaan.
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