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ABSTRACT

Hypothetical bias causes willingness to pay (WTP) values to be inaccurate and is a prevalent issue in choice
experiments. Research has shown that a “cheap talk” script may reduce hypothetical bias; however, it is uncertain
which cheap talk script format is the best at controlling hypothetical bias. Therefore, we conduct a choice
experiment using a between-subjects design in which half of the participants saw a “visual” cheap talk script and
half saw a “text” cheap talk script prior to the choice sets. Random parameter logit model results indicate
hypothetical bias was more prevalent when participants saw the visual cheap talk script compared to the more
conventional text cheap talk script. Text learners also appeared to be less prone to hypothetical bias than visual
learners.
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1 Introduction

Several approaches exist for eliciting consumer willingness to pay (WTP) for products including choice
experiments (e.g., Merritt et al., 2018; Syrengelas, Delong, Grebitus, & Nayga, et al., 2018; Lewis,
Grebitus, Colson, & Hu, 2017; Lewis, Grebitus, & Nayga, 2016a), experimental auctions (e.g., Lewis,
Grebitus, & Nayga, 2016b), and the contingent valuation method (Dobbs et al., 2016). However, it is
possible for WTP to be overstated in hypothetical situations since consumers are not actually bound by
their decisions to purchase the products in question (Andor, Frondel, and Vance, 2017). This
overstatement is referred to as hypothetical bias.

Cummings and Taylor (1999) refer to hypothetical bias as the difference between real and hypothetical
valuation. Andor, Frondel, and Vance (2017) also state that WTP estimates in hypothetical situations are
substantially overstated. Techniques including cheap talk scripts (Cummings and Taylor, 1999; Tonsor and
Shupp, 2011), consequentiality (Herriges, Kling, Liu, & Tobias, 2010; Vossler, Doyon, & Rondeau; Lewis et
al., 2016a) and honesty priming (de-Magistris, Gracia and Nayga, 2013) have been developed to help
reduce or eliminate hypothetical bias. Non-hypothetical experiments are ideal; however, hypothetical
choice experiments are preferred due to time commitments and added expenses associated with non-
hypothetical choice experiments (de-Magistris, Gracia and Nayga, 2013).

Cummings and Taylor (1999) were among the first to use a cheap talk script to reduce hypothetical bias,
and Tonsor and Shupp (2011) were the first to assess a cheap talk script’s effectiveness in an online
choice experiment. However, there is limited literature studying the effects of the presentation format of
a cheap talk script in an online choice experiment. While research has been conducted examining
differences in cheap talk length on WTP estimates (Silva et al. 2011; Ladenburg, Bonnichsen, and
Dahlgaard, 2011), research was not located examining how a visual oriented cheap talk script affects
consumer WTP. Since previous research has found visual compared to verbal attributes can impact
consumer preferences in choice experiments (e.g., Mueller, Lockshin, and Louviere, 2010; Bateman et al.,
2009; Shr et al., 2019; Tarfasa et al., 2017), we expect visual versus verbal presentation format of the
cheap talk script to also have an impact on consumer WTP.

In this study, we analyze the difference between a visual cheap talk script compared to a verbal (text)
cheap talk script in an online choice experiment. We utilize a between-subjects design in which half of the
participants in an online choice experiment see a strictly text cheap talk script (Text Treatment) and half
of the participants see a more visual oriented cheap talk script (Visual Treatment) prior to choice set
completion. Since previous research suggests that hypothetical bias typically results in participants
overstating their WTP (Andor, Frondel, and Vance, 2017; Tonsor and Shupp, 2011; Ladenburg,
Bonnichsen, and Dahlgaard, 2011; Carlsson et al., 2005; Lusk 2003), we assume that the treatment with
the lower WTP estimates is associated with less hypothetical bias. Research found that visual attributes in
a choice experiment were likely associated with less hypothetical bias (Bateman et al., 2009; Tarfasa et al,
2017; Shr et al., 2019). Thus, we hypothesize that the Visual Treatment WTP will be lower than the Text
Treatment WTP and, thus, hypothetical bias will be reduced in the Visual Treatment, as hypothesized in
(a):
(a) Ho: Visual Treatment WTP < Text Treatment WTP.

Since learning style is also associated with differences in cognitive abilities (e.g., Richardson, 1977; Mayer
and Massa, 2003), we further hypothesize that participants will have lower WTP estimates (reduced
hypothetical bias) when the cheap talk script is presented in the format associated with their preferred
learning style. For example, if a participant considers themselves to be a visual learner, it is hypothesized
their WTP estimates will be lower when they see a visual cheap talk script compared to a text cheap talk
script. This is because we assume that visual and verbal learners will best respond to a cheap talk script
that is presented in the way in which they best learn. Massa and Mayer (2006) also hypothesized that
visual learners would learn better using pictorial help screens and verbal learners would learn better
using text help screens. However, they did not find evidence to support their hypothesis. Nonetheless, for
the Visual Treatment, we hypothesize the following in hypothesis (b):

(b) Ho: In the Visual Treatment, Visual learners WTP< Text learners WTP.
Alternatively, our hypothesis (c) within the Text Treatment is
(c) Ho: In the Text Treatment, Text learners WTP< Visual learners WTP.

The remainder of the manuscript is organized as follows. First, we further review the literature on
hypothetical bias and visual versus verbal learners. Next, we discuss our methods and finally we present
our results, discussion, and conclusions.
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2 Literature Review

2.1 Controlling for Hypothetical Bias

Cheap talk, consequentiality and honesty priming have all been suggested as ways to control hypothetical
bias when estimating WTP. Policy consequentiality posits that survey participants believe their results
may affect an outcome (Lewis et al., 2016; Vossler et al., 2012). Vossler, Doyon, and Rondeau (2012) used
policy consequentiality to determine consumer WTP for different tree row planting scenarios through a
field experiment. They found policy consequentiality to be more important than the “real versus
hypothetical” distinction when gauging the criterion validity of surveys. Lewis, Grebitus, and Nayga (2016)
examined consumer WTP for domestic and foreign sugar and genetically modified labeled sugar using
policy consequentiality through an online choice experiment. Their results showed that when survey
respondents found their responses as consequential, they were more likely to choose a product in the
choice set.

Honesty priming was assessed by de-Magistris et al. (2013) to determine whether it could be used as a
technique to mitigate or eliminate hypothetical bias in choice experiments. Honesty priming is similar to
the social psychology technique solemn oath, which is a mechanism to ask participants to “provide
honest answers prior to participating in a second-price auction” (de-Magistris et al., 2013). Targeting
consumers who were the primary food buyer of their household, the survey split respondents into two
treatments: hypothetical choice experiment and non-hypothetical choice experiment. This was done to
see if the honesty priming actually mitigated the hypothetical bias. Honesty priming was found to reduce
hypothetical bias in hypothetical choice experiments, however, values from the hypothetical choice
experiment were not statistically different from the non-hypothetical choice experiment (de-Magistris et
al., 2013). Cummings and Taylor (1999) refer to a cheap talk script as a way of mitigating
hypothetical bias. Lusk (2003) interprets a cheap talk script, in the context relevant to our study, as a
“nonbinding communication between a researcher and survey respondent prior to administration of a
hypothetical WTP question”. The cheap talk script in this study is used as an ex ante correction approach,
meaning it is applied before the choice experiment. Cheap talk scripts were initially implemented by
Cummings and Taylor (1999). Using four public goods, which were contributions to four different non-
profit environmental organizations, they found that cheap talk reduced hypothetical bias in three of the
goods. Cummings and Taylor examined this issue using the contingent valuation method with three
different treatments (non-hypothetical treatment, hypothetical treatment, and hypothetical with cheap
talk treatment) to determine if there was a significant difference between each treatment. The
hypothetical treatment and hypothetical with cheap talk treatments were found to be significantly
different. Meanwhile, the hypothetical treatment with cheap talk was not found to be significantly
different from the non-hypothetical treatment.

Lusk (2003) used cheap talk prior to a conventional value elicitation technique to determine the WTP for
golden rice, however, the cheap talk script did not reduce WTP for experienced/knowledgeable
consumers, who were those who knew about golden rice and genetically modified foods. However, the
cheap talk script significantly reduced WTP for unknowledgeable consumers. Therefore, Lusk could not
conclude that the cheap talk effectively removed hypothetical bias. Champ, Moore, and Bishop (2009)
also found knowledgeable respondents in their study to be less sensitive to the cheap talk script.

Carlsson et al. (2005) studied the effects of a cheap talk script on the marginal WTP in a choice
experiment through a mail survey mailed to consumers, and found seven of the ten attributes of beef and
chicken tested were significantly less valued when the cheap talk script was used. They concluded that
choice experiments may suffer from hypothetical bias and that inclusion of a cheap talk script prior to a
choice experiment can decrease the degree of inflated WTP values (Carlsson et al., 2005).

The first known assessment of a cheap talk script in an online choice experiment setting was studied by
Tonsor and Shupp (2011). Comparing hypothetical WTP from respondents who received the cheap talk
information and those who did not, Tonsor and Shupp (2011) found that cheap talk scripts produce more
reliable estimates, such as narrower confidence intervals. They also found that the cheap talk scripts
worked better on respondents who were unfamiliar with the attribute being evaluated (Tonsor and
Shupp, 2011).

Silva et al. (2011) tested a generic, short, and neutral cheap talk script in a field experiment to elicit retail
consumer’s WTP. The cheap talk they used is different than previous cheap talk scripts, because they
used a generic script that didn’t refer to the product; made it shorter to be more appropriate for a field
experiment; and did not use “higher” or “overstate” to avoid bias from a certain side (Silva et al., 2011).
Their results indicate that hypothetical bias was present, and their cheap talk script eliminated
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hypothetical bias. Ladenburg, Bonnichsen, and Dahlgaard (2011) also tested the effectiveness of a short
cheap talk script in their study and found the script did reduce WTP, but it did not affect it in a significant
way.

2.2 Visual versus Verbal Learners

Richardson (1977) presented the verbalizer-visualizer questionnaire, which measures individual
differences based on visual versus verbal cognitive styles. The visualizer-verbalizer hypothesis states that
some people are better at processing words (verbal learner) while some people are better at processing
pictures (visual learner) (Mayer and Massa, 2003). Plass et al. (1998) examined individual differences in
learning preferences between visualizers versus verbalizers. Riding (2001) considers a major dimension of
cognitive style is that of visual versus verbal learners. Mayer and Massa (2003) examined the hypothesis
of visual versus verbal learners using 14 cognitive measures. Using factor analysis, they found these
measures loaded into one of four factors: cognitive style, learning preference, spatial ability, and general
achievement. Massa and Mayer (2006) provided individuals lessons using text help screens (text group)
or illustration help screens (pictorial group) to prepare them for a learning test. However, they found no
evidence that visual or verbal learners performed differently on the learning test regardless of how they
received lessons.

Bateman et al. (2009) used a split-sample experiment to compare standard choice set presentation
format to one that was combined with virtual reality (VR) visualizations of the attributes. They found that
consumer preferences in the VR treatment were less variable and exhibited a significant reduction in the
difference between willingness to accept and WTP values. They concluded that the VR treatment reduced
participant judgement error. Shr et al. (2019) examined how images influence survey responses.
Particularly, they used a split-sample choice experiment to determine how image versus text attribute
representation impacted consumer preferences. They found that respondents ignored fewer attributes
when both images and text were provided. Tarfasa et al. (2017) used a split-sample choice experiment
approach where half of the participants were provided with visual aids. They found that the visual aids
helped to increase attention to the choice experiment characteristics.

Mueller, Lockshin, and Louviere (2010) used best-worst scaling and a discrete choice experiment (DCE) to
evaluate the difference in visual and verbal attributes on wine packaging. They found that visual
attributes were less important than verbal attributes in their best-worst scaling experiment. However, in
their DCE they found that visual packaging cues had higher variance than verbal cues. More recently,
Rihn, Wei, and Khachatryan (2019) found when considering eco-labels, logos captured more visual
attention of participants (as measured by eye tracking) than text labels. Further, the visual attention to
the logos increased respondents’ bids for the eco-labels, while visual attention to the text decreased their
bids. We contribute to this literature by examining how the visual versus verbal format of a cheap talk
script impacts consumer WTP for steak. We accomplish this by separating participants into either a visual
cheap talk treatment (Visual Treatment) or a verbal (text) cheap talk treatment (Text Treatment). Within
each treatment, we further evaluate differences between visual and verbal learners’ WTP estimates for
various steak attributes.

3 Methods and Procedures

3.1 Survey Design

An online choice experiment using Qualtics was used to obtain consumer WTP for USDA Choice boneless
ribeye steaks consisting of labels related to a hypothetical Tennessee Certified Beef (TCB) Program. Each
survey participant was a Tennessee resident over the age of 18, the primary purchaser of beef in their
household, and consumed steak. A between-subjects design was utilized in which half of the participants
were sorted into a Text Treatment and half of the participants were sorted into a Visual Treatment. In the
Text Treatment, participants saw the following cheap talk script following Tonsor and Schupp (2011),
prior to the TCB choice sets:

“The experience from previous similar surveys is that people often state a higher willingness to pay than
what one is actually willing to pay for the good. For instance, a recent study asked people whether they
would purchase a new food product similar to the one you are about to be asked about. This purchase was
hypothetical (as it will be for you) in that no one actually had to pay money when they indicated a
willingness to purchase. In the study, 80% of people said they would buy the new product, but when a
grocery store actually stocked the product, only 43% of people actually bought the new product when they
had to pay for it. This difference (43% vs. 80%) is what we refer to as hypothetical bias.
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Accordingly, it is important that you make each of your upcoming selections like you would if you were
actually facing these exact choices in a store, i.e., noting that buying a product means that you would
have less money available for other purchases.”

Participants in the Visual Treatment saw the cheap talk script shown in Figure 1. This methodology was
utilized since the goal of this study is to determine if the cheap talk script presentation format causes
differences in WTP estimates.

(While the choices you are about to make are purely hypothetical, please make your choices as though you are at a store
and you actually have to pay money for these products. Remember, buying a product means that you would have less
money available for other purchases).

Figure 1. Visual Cheap Talk Script

After choice set completion, participants answered demographic information and completed the Santa
Barbara Learning Style Questionnaire (Mayer and Massa, 2003). The Santa Barbara Learning Style
Questionnaire was used to distinguish between visual and verbal (text) learners in our study. A 7-point
Likert scale question on this scale asked participants to indicate their level of agreement or disagreement
that they prefer to learn verbally (1=strongly disagree to 7=strongly agree). We used this question to
separate our sample into “verbal (text)” and “visual” learners. A score of four on this scale corresponds to
a participant who “neither agrees or disagrees” that they prefer to learn verbally. Thus, we considered
those with a score of four or lower visual learners. If an individual had a score of five on the scale, they
slightly agreed that they preferred to learn verbally, with a score of six they moderately agreed, and with
a score of seven they strongly agreed that they preferred to learn verbally. Thus, participants who had a
score of five or higher on this scale were considered to be “verbal (text)” learners, while participants who
had a score of four or lower on this scale were considered to be “visual” learners.

3.2 Choice Set Design

Table 1 shows the attribute and attribute levels for the USDA Choice boneless ribeye steak choice set.
Price levels ranged from $5.99/lb to $11.99/lb. The price levels were chosen based on the USDA National
Retail Report for Beef (2016) Southeast Region average prices for boneless ribeye steaks at the time the
survey was launched. Other attributes included Tennessee Certified Beef (TCB), Master Quality Raised
Beef (MQRB), and quality assurances (Merritt et al. 2018). The design was such that each steak would
have a price, would either be labeled as TCB beef or not contain this label, would be labeled as MQRB or
not have this label and would carry one of the three quality assurance labels (Certified Angus Beef, grass-
fed, no hormones administered) or not carry a quality assurance label. Thus, each steak contained a price
and up to three other labels.

Figure 2 shows how the choice set was presented to participants. The participant could choose one of
two steaks or choose “neither” product in the choice set. The steak attributes appeared next to the photo
of the steak. Several other researchers have presented choice set attributes using this type of format
(Lusk, Roosen and Fox, 2003; Loureiro and Umberger, 2007; Gao and Schroeder 2009; Lim et al. 2013).
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Table 1.
Attribute Description and Levels for USDA Choice Boneless Ribeye Beef Steak

Attributes Attribute Levels
Price $5.99/Ib

$7.99/Ib

$9.99/1b

$11.99/Ib
Tennessee Certified Beef Tennessee Certified Beef

No Tennessee Certified Beef Label Present

Master Quality Raised Beef Master Quality Raised Beef

No Master Quality Raised Beef Label Present
Quality Assurance Certified Angus Beef

Grass-fed

No hormones administered

No Quality Assurance Label Present
Note: Price levels were based on the average weighted price for each beef product obtained from the National Retail
Report for beef from the USDA at the time the survey was launched

Assume you are in the grocery store and you wish to purchase a boneless ribeye
beef steak that is USDA Choice. Which of the following products presented

below do you prefer? Please choose one of the two alternatives or choose
the neither option.

O« $9.99 per pound

« Tennessee = = BONELESS
§ & RIBEYE STEAK
Cer‘(fﬁed Beef i - { =
« Certified Angus
Beef

O « $5.99 per pound

. Cel tl“ed Angus = : RIBEYE STEAK
] i L

=D

O Neither

Figure 2. Choice Set Example

Survey wording and content pretesting occurred from April through August 2016 with 20 undergraduate
and graduate students at the Omitted for Review University. A sequential-stage approach following
Scarpa, Campbell, and Hutchinson (2007) and Scarpa et al. (2013) was used to develop the choice set
design. First, an Ngene orthogonal design with interaction terms was developed (ChoiceMetrics, 2016). In
September 2016, a soft launch of the survey using 80 Tennessee consumers took place through a
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Qualtrics panel. Survey participants answered the choice sets that were developed using the Ngene
orthogonal design. The data collected from this soft launch was used to estimate a random parameter
logit (RPL) model with interaction terms. The estimated coefficients from the RPL model were then used
as priors to estimate an Ngene efficient design with interaction terms (ChoiceMetrics, 2016). The design
chosen was the most efficient given the number of choice sets and blocks based on minimizing D-error
(ChoiceMetrics, 2016).

The survey contained two blocks and twelve choice sets within each block. To avoid fatigue effects, only
twelve choice set questions were seen by each participant (Savage and Waldman, 2008). The choice sets
were randomized to avoid ordering effects (Loureiro and Umberger, 2007). Following random utility
theory, it is assumed that all survey participants in each choice set chose the product that maximizes
their utility given their budget (Adamowicz et al., 1998).

33 Model Estimation

Random utility models are used to estimate the factors that impact consumer choices. They allow the
utility a consumer receives from either choosing an item or not choosing an item to be estimated
(McFadden, 1974). Random utility theory was used in this study to determine Tennessee consumer’s
preferences for TCB, CAB, MQRB, GF, and NH beef. A linear random utility framework was applied to
determine the utility each survey participant received from each beef alternative j, within each choice
set, c¢. Survey participants n (1,....,n) faced at total of 12 choice sets, c, regarding USDA Choice boneless
ribeye steaks. Following Train (2009), the utility maximizing equation for each individual n for each beef
attribute j in each choice set, ¢, can be represented by:

(1) U;-z;l'c = Jﬁuxuic + E?!:l'c

where X are the observed attributes that relate to alternative j and decision maker n for each choice

nic
set, ¢, ﬁ,! is a vector of coefficients of these variables for individual, n, which represents the consumer’s

tastes, and £, ;. is a random error term that is independent and identically distributed (iid) extreme value

(Train, 2009).

To estimate the model, the random parameters logit model (RPL), also known as a mixed logit model, was
used to calculate the parameter estimates for the non-interaction and interaction terms. The RPL model
was used due to the fact it “allows for correlation in unobserved factors over time, random taste
variation, and unrestricted substitution patterns” (Revelt and Train, 1998; Train, 2009). It also allows for
taste heterogeneity in preferences across consumers by “specifying the attribute coefficients as random,
which reflects heterogeneity of individual consumer’s preferences” (Revelt and Train, 1998). Due to the
likelihood that there is unobserved heterogeneity present in Tennessee consumer preferences for steak
carrying different attribute labels, a RPL model was chosen for this study.

The following expands equation (1) to include the beef attributes being evaluated in this study:

(2) 'U:lz_;l'r: = ﬁDPTI'CEM-E + JBlTCBJz_J'c + 182 CABH_J'E + ﬁEMQRBJz}'c +ﬁ4GFnjc +185NH11_;|'5
+ JBISTCBH_;'G * CﬂBn}'c + JB'.'-’TCB;-:_;I'G * MQRB?:}'G + JBBTCB;':_;!'G * G'F;'z_;l'c
+ JG'}TCBHJE ¥ NH:-:;I'c + ﬁiﬁNE'{THERnJ'c + £n ic

where Price represents the price of one beef alternative j, TCB represents the dummy variable equal to
one if the beef alternative j was labeled as TCB and zero if it was not, CAB represents the dummy variable
equal to one if the beef alternative j was labeled as CAB and zero otherwise, GF represents the dummy
variable equal to one if the beef alternative j was labeled as grass fed and zero otherwise, NH represents
the dummy variable equal to one if the beef alternative j was labeled as NH, and zero otherwise, and
MQRB represents the dummy variable equal to one if the beef alternative j was labeled as MQRB and
zero otherwise. This equation includes the interactions between TCB and each of the other possible
attributes. An example of an interaction variable would be TCB * GF which represents the dummy
variable equal to one if the beef alternative j was labeled as both TCB and GF, and zero if it was not.
Neither is the dummy variable that is equal to one if the participant chose the alternative specific
constant option and zero otherwise. This equation was also used in the (Merritt et al., 2018) study.
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3.4 Willingness to Pay Estimation

WTP estimates for non-interaction terms were calculated using the following equation:

By

non—interaction _ﬁ
n

(3) WTP

where 8, is the specific attribute such as TCB or MQRB, and f3; is the price coefficient. The variance
equation for the non-interaction WTP was obtained through Daly, Hess, and De Jong (2012). The non-
interaction variance was calculated using the following equation:

2 B\ (@1 | @0 wWig
(4j Tnon—interactions (_) = + - 2
: : JRE' JBJ_. JB[_!I ﬁlﬁﬁ

where f3, is the parameter of the attribute, [35 is the respective parameter’s price, @y, is the variance of

the parameter estimate, @y, is the variance of the price, and @, is the covariance of the price and the
specific attribute coefficient. The square root to equation (2) is the standard error of the non-interaction
WTP, and was used to determine the WTP estimate’s statistical significance using the t-test ratio. The
95% confidence interval was calculated by adding and subtracting the standard error multiplied by the
95% critical value of 1.96 from the WTP estimates.

The WTP estimates for the interaction terms (i.e. TCB and CAB) were calculated using the following
equation:

[5) WTPE?!E‘E?‘HGE‘EG?! = [JBJ. + JBE + ﬁd-f—ﬁl}j

where 8, and 8, are the coefficients of attributes one and two, respectively, 8 is the coefficient of the

interaction term of attributes one and two, and ﬁc, is the coefficient of the price. The interaction variance
equation used follows from Syrengelas et al. (2017):

(181 + ﬁ’: + ﬁd})
—By

(6) (ﬂ%): (@1 F Wyp + @ag + 2% (0 + @4 + 042)) + (_ﬁiu) *
ﬁl+ﬁ:ﬂ+ ﬁd):

* g
—B

where 3, is the coefficient of the price, w,, is the variance of attribute one, @w,, is the variance of

(2 * (wpy +wpz + @g4)) +(

attribute two, @ ;4 is the variance of the interaction coefficient of attributes one and two, ¢ 44 is the
covariance of the interaction term and attribute one, ¢4, is the covariance of the interaction term and
attribute two, [, and 3, are the coefficients of attribute one and two, respectively, 8 is the coefficient
of the interaction term of attribute one and two, twy; is the covariance of price and attribute one, w4 is
the covariance of price and attribute two, @y, is the covariance of the price and the interaction

coefficient, and tuy, is the variance of the price. The square root of equation (4) is the standard error of
the interaction WTP, and is used to estimate the statistical significance of the WTP. The 95% confidence
interval is calculated by adding and subtracting the standard error multiplied by the 95% critical value of
1.96 from the WTP estimates.

4 Results and Discussion

4.1 Sample Description

Participants completed the survey in September 2016. A total of 204 participants were in both the Text
and the Visual Treatment. On average, participants were about 75% female, 42 years old, 30% had a
bachelor’s degree or higher, average household income was about $44,000, and the average household
size was about three individuals (Table 2).
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Table 2.
Sample Demographics for the Visual and Text Treatment by Visual and Text Learner

Text Treatment Visual Treatment
Full Text Visual Full Text Visual u.s.
Sample Learner Learner  Sample Learner  Learner
Variable (n=204) (n=129) (n=75) (n=204) (n=114) (n=83) Population?!
Gender (% Female) 78.9 78.7 78.7 70.9 75.4 64.3 50.8
Age 42.0 433 40.2 41.7 41.7 41.7 37.9
Education (% Bachelor
degree or higher) 27.0 24.4 32.0 32.2 30.5 34.5 30.9
Household Income $43,000 $42,000 $44,000 $44,000 $43,000 $44,000 $57,652
Household Size 3.0 3.1 2.8 3.0 2.9 3.1 2.6

1U.S. Census Bureau, 2018
Note: There were no significant differences in demographics between the full samples of the Visual and Text
Treatments or the Text and Visual Leaners within each treatment at the 5% level using a t-test.

While the percentage female is higher than the U.S. average, this is expected since we required the survey to be
answered by the household’s primary shopper. The means of participant demographics across the Text
and Visual Treatments were not significantly different from each other at the 5% level of significance
using t-tests.

Within the Text Treatment, there were 129 text learners and 75 visual learners. Within the Visual
Treatment, there were 118 text learners and 85 visual learners. The means of demographics across the
two treatments (Visual and Text) were not significantly different at the 5% level of significance. Thus, if
differences exist in WTP between the two treatments, these differences are not likely caused by
differences in demographics between visual and text learners.

4.2 Text and Visual Treatment Results and Discussion
The RPL model results for the Visual and Text Treatments are shown in Table Al in the appendix.

In both treatments, results show that an increase in price has a negative and significant impact on
consumer utility, which is expected. Across both treatments, consumers had positive utility associated
with all of the individual labels on the steak.

WTP estimates for the Text and Visual Treatments are shown in Table A2 in the appendix.

In both treatments, consumers were willing to pay significantly more for all attributes compared to the
unlabeled steak. The highest WTP for an individual attribute was the TCB attribute followed by NH. In the
Visual Treatment, consumers were willing to pay $3.01/pound more for steak labeled TCB than unlabeled
steak, and $2.65/pound more for steak labeled NH than unlabeled steak. In the Text Treatment,
consumers were willing to pay $2.42/pound more for TCB than unlabeled steak and $2.35/pound more
for NH steak. In general, consumers who saw the verbal (text) cheap talk script (Text Treatment) had a
lower WTP for all attributes than consumers who saw the visual cheap talk script (Visual Treatment)
except for the MQRB attribute (Figure 3).

Following Allison’s (1999) Wald Chi Squared Test, only the grass-fed attribute and the TCB and CAB
interaction attribute were significantly lower in the Text Treatment than in the Visual Treatment.
Together, these results suggest that consumers who saw the visual cheap talk script had generally higher
WTP estimates than individuals who saw the verbal (text) cheap talk script. Therefore, the text cheap talk
script, which was adopted from Tonsor and Schupp (2011), appears to perform the best at lowering WTP
estimates, which could suggest it is better than the visual cheap talk treatment at reducing hypothetical
bias.
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WTP Estimates for Steak
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Figure 3. Willingness to Pay Estimates for Steak for Visual and Text Cheap Talk Treatments

Ultimately, we do not find evidence to support our hypothesis (a). Instead, opposite of our hypothesis,
we find evidence that the Text Treatment WTP is actually lower than the Visual Treatment WTP. Thus, we
find evidence that a text cheap talk script is better at reducing hypothetical bias than the more visual
orientated cheap talk script. This finding is opposite to the literature which suggests that using visual
attributes in choice experiments results in more realistic WTP values (e.g., Bateman et al., 2009; Tarfasa
et al, 2017; Shr et al., 2019). However, those studies were not evaluating the effectiveness of cheap talk
scripts. Instead, they were examining the presentation format of the choice set attributes. It is possible
that when participants read the totality of the cheap talk script when it is strictly text, they spend more
time and attention on the text, and thus, it resonates better with them while making their choices. This
explanation is supported by Rhin Wei, and Khachatryan’s (2019) finding that visual attention to text was
associated with lower bids for eco-labels.

4.3 Text and Visual Treatment by Visual versus Text Learner Results and Discussion

Table A3 in the appendix presents the RPL results of the Text and Visual Treatments further divided by
whether the consumers identified themselves as visual or verbal (text) learners.

In all models, price had a negative and significant impact on consumer utility, which is expected. In all
models, consumers had positive utility associated with all of the individual labels on the steak.

WTP estimates for the Text and Visual Treatment separated by learner style are presented in Table A4 in
the appendix and Figure 4.

Consumers were willing to pay more for all attributes compared to unlabeled steak. The two most valued
non-interaction labels were TCB and NH across all learner styles in both treatments. Our hypothesis (b)
for the Visual Treatment was that visual learners would have reduced WTP estimates than text learners
since the cheap talk script was presented in the way they prefer to learn. However, this was not the case
among any attributes since all visual learners had increased WTP estimates for all attributes compared to
text learners (Figure 4). However, only the TCB and CAB interaction attribute was significantly lower
among text learners than visual learners. Ultimately, we do not have any evidence to support our
hypothesis that visual learners would have reduced hypothetical bias within the Visual Treatment. We
based our hypothesis on work done by Massa and Mayer (2006) who hypothesized that individuals would
learn better when provided help screens presented to them in their preferred learning format (visual or
verbal). However, their experiments also did not yield support for their hypothesis.

Our hypothesis (c) for the Text Treatment was that text learners would have reduced WTP estimates than
visual learners since the cheap talk script was presented in the way they prefer to learn, which again
follows Massa and Mayer (2006)’s hypothesis. For six of the nine labeling scenarios, this was the case.
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However, only the grass-fed label had a significantly lower WTP estimate among text learners than visual
learners within the Text Treatment. Therefore, we do have evidence to support this hypothesis. This is
counter to Massa and Mayer (2006) who did not find evidence to support their hypothesis regarding text
learners performing better when given text help screens.
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Figure 4. Willingness to pay estimates for Visual (Top Panel) and Text Treatments (Bottom Panel) by Visual versus Text
Learners

Overall, a pattern did emerge that text learners had lower WTP estimates regardless of their assigned
treatment. This could be associated with the fact that text learners might spend more time reading text
which could lower their WTP estimates and hypothetical bias. This is similar to what Rhin Wei, and
Khachatryan (2019) found regarding how more visual attention to text was associated with lower bids for
eco-labels. While this result could reflect more time spent reading the text, we did not measure time
spent reading the cheap talk script in our study. However, this could be an avenue of future research.
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5 Conclusions

Hypothetical bias is the tendency of participants to overstate their true WTP in a survey situation.
Typically, in an online choice experiment, this results in WTP estimates being higher than they would be if
participants were actually purchasing the products in question. It has been shown that when attributes
are presented in a more visual format, the WTP estimates have less hypothetical bias (e.g., Bateman et
al., 2009; Tarfasa et al, 2017; Shr et al., 2019). Therefore, we examined if a more visual cheap talk script
would also help to reduce hypothetical bias. We also examined if there was less hypothetical bias when
cheap talk scripts were presented to consumers in the format they were most comfortable learning in,
since previous research has also postulated this (Massa and Mayer, 2006).

We did not find evidence to support our hypothesis that a visual cheap talk script would reduce
hypothetical bias. In fact, we found the opposite, that the text cheap talk script was associated with
lower WTP values (reduced hypothetical bias) than the visual cheap talk script. We also found that visual
learners had higher WTP estimates when they saw a visual cheap talk script, which was contrary to our
hypothesis. However, as hypothesized, we did find that text learners had lower WTP estimates when they
saw the text cheap talk script.

Ultimately, we found that text learners had lower WTP estimates when they saw both the visual and text
cheap talk script. This may suggest that text learners are less prone to hypothetical bias. Future research
should further examine this result. If it is confirmed that text learners are less prone to hypothetical bias,
perhaps online hypothetical choice experiments should focus on recruiting those who are verbal (text)
learners. Surveys could begin by having a screening question in which they utilize the Santa Barbara
Learning Style Questionnaire (Mayer and Massa, 2003) to screen out participants who prefer to learn
visually compared to verbally (text). However, this could present a problem since visual learners are still
part of the consumer market and it would not be good to exclude them. The result that text learners had
lower WTP estimates could also be related to the time they spent reading the cheap talk script. Future
research using eye tracking could further explore the amount of attention visual and verbal learners
spend on the cheap talk script to investigate if this causes differences in WTP estimates.

Further important, our results indicate that the conventional text cheap talk script was superior to the
visual cheap talk script at lowering WTP estimates. Therefore, as standard practice currently, online
choice experiments should continue to use the text cheap talk script since we found it best at lowering
WTP estimates. These results are beneficial to researchers who conduct online choice experiments. Our
results provide guidance for how to control for hypothetical bias in an online choice experiment.

Our research, however, is not without limitations. For example, we did not compare our hypothetical
choice experiment results to a non-hypothetical treatment. Instead, we assumed higher WTP estimates
indicated hypothetical bias. To further validate our research, one should conduct an experiment that
includes a non-hypothetical, incentive compatible treatment. Therefore, the WTP estimates from the
hypothetical visual and text cheap talk scripts could be directly compared to the non-hypothetical
treatment. This would control for the possibility that hypothetical bias isn’t strictly associated with higher
WTP estimates.
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Appendix
Table Al.
Visual and Text Cheap Talk Script Treatment Parameter Estimates
Labels Text Treatment Visual Treatment

Random Parameters in Utility Functions

TCB 1.23%** 1.72%**
CAB 0.60%** 1.05%***
Grass-Fed 0.48** 1.12%**
MQRB 0.71%** 0.78%**
No Hormones Administered 1.19%** 1.52%**
TCB & CAB -0.56** -0.74**
TCB & Grass-Fed 0.29 -0.28
TCB & MQRB -0.60%** -0.82%**
TCB & No Hormones Administered -0.20 -0.58*
No Choice Option -7.07%** -7.03%**
Nonrandom Parameters in Utility Functions

Price -0.51%** -0.57%**
Standard Deviation of RPs

TCB 0.95%** 1.06%**
CAB 0.50** 0.59***
Grass-Fed 0.79*** 1.19%**
MQRB 0.18 0.08

No Hormones Administered 1.93%** 2.41%**
TCB & CAB 0.30 0.20
TCB & Grass-Fed 0.13 0.44*
TCB & MQRB 0.26 0.37
TCB & No Hormones Administered 0.65 1.09

No Choice Option 3.42%** 3.47***
Observations 2,448 2,448
Participants 204 204

Log likelihood -1,715 -1,689
McFadden Pseudo R-squared 0.36 0.37
AIC/N 1.41 1.40

*¥*% ** *indicate significance at the 1%, 5%, and 10% level respectively
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Table A2.
Willingness to Pay Estimates ($/Ib) and Confidence Intervals by Treatment

Labels Text Treatment® Visual Treatment® WTP Difference

TCB $2.42%** $3.01*** -$0.59
(1.65, 3.19) (1.82, 4.20)

CAB $1.19%** $1.83%** -$0.64
(0.42, 1.96) (1.12, 2.54)

Grass-Fed S0.95%** $1.95%** -§1.00***
(0.17,1.73) (1.18, 2.73)

MQRB $1.39%** $1.37*** $0.02
(0.90, 1.88) (1.02, 1.71)

No Hormones Administered §2.35%** $2.65%** -$0.31
(1.54, 3.15) (1.53, 3.78)

TCB & CAB $2.51%** $3.56%** -$1.04***
(1.78, 3.25) (2.90, 4.22)

TCB & Grass-Fed $3.93%** S4 47*** -$0.54
(3.03, 4.83) (3.67, 4.47)

TCB & MQRB $2.62%** $2.94%** -$0.32
(1.77,3.47) (2.18, 2.94)

TCB & No Hormones

Administered $4.37%** S4,65%** -$0.28
(3.21, 5.54) (3.63, 4.65)

Notes: 295% Confidence Intervals calculated by the delta method present in parenthesis below WTP estimates;'***,
** * indicate significance at the 1%, 5%, and 10% level respectively. WTP treatment difference Wald Chi< test
statistics present in parenthesis below WTP difference (Allison 1999)
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Table A3.

Text and Visual Treatment Parameter Estimates by Visual and Text Learners

Text Treatment Visual Treatment
Labels Text Visual Text Visual

Learners Learners Learners Learners
Random Parameters
TCB 1.61%*** 0.83%** 1.43*** 2.15%**
CAB 0.69%** 0.53* 0.72%** 1.47%%**
Grass-Fed 0.46* 0.64** 0.95%** 1.45%**
MQRB 0.94%** 0.51%** 0.73%** 0.89%**
No Hormones Administered 1.36%*** 1.04%** 1.44%%* 1.59%**
TCB & CAB -0.90** -0.12 -0.55 -1.08**
TCB & Grass-Fed 0.21 0.44 0.13 -0.91**
TCB & MQRB -0.81%** -0.39 -0.79** -0.98%**
TCB & No Hormones Administered -0.35 0.41 -0.75 -0.97*
No Choice Option -8.17*** -6.24*** -7.34%** -6.86***
Nonrandom Parameters
Price -0.60%** -0.41*** -0.57%** -0.61%**
Standard Deviation of RPs
TCB 1.38*** 0.46** 0.59** 1.13%**
CAB 0.22 0.69** 0.10 0.76%**
Grass-Fed 0.62 0.53 1.55%** 1.23***
MQRB 0.44 0.14 0.01 0.14
No Hormones Administered 2.33%** 1.28*** 2.28%** 2.24%%x*
TCB & CAB 0.52 0.77** 1.30%** 0.72*
TCB & Grass-Fed 0.34 0.06 0.29 0.25
TCB & MQRB 0.22 0.17 1.28*** 0.83*
TCB & No Hormones Administered 0.98 0.60 1.87 0.39
No Choice Option 4.08%** 2.99%** 3.55%** 3.20%**
Observations 1,548 900 1,368 996
Participants 129 75 114 83
Log likelihood -1,023 -672 -938 -679
McFadden Pseudo R-squared 0.40 0.32 0.38 0.38
AIC/N 1.35 1.54 1.40 1.40
*¥*k* k* *indicate significance at the 1%, 5%, and 10% level respectively
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Table A4.
Willingness to Pay Estimates and Confidence Intervals for Text and Visual Treatment by Cheap Talk Script

Visual Treatment? WTP Text Treatment? WTP

Labels Text Learner Visual Learner Difference  Text Learner Visual Learner Difference

TCB $2.43%** $3.53%** -$1.10 $2.68 $2.04%** $0.64
(1.04, 3.82) (1.01, 6.04) (1.14, 4.21) (0.87, 3.20)

CAB $1.22%%* S 2.31%** -$1.09 $1.16 $1.29%** -50.14
(0.54,1.91) (0.76, 3.86) (0.56, 1.66) (0.51, 2.08)

Grass-Fed $1.62%** $2.37*** -50.75 $0.76 $1.58%** -50.82**
(0.59, 2.64) (0.61, 4.13) (0.36,0.76) (0.63, 2.53)

MQRB $1.24%** $1.45%** -$0.21 $1.57 $1.25%** $0.32
(0.79, 1.69) (0.82, 2.09) (1.00, 1.57) (0.79,1.72)

No Hormones $2.44%** $2.61%** -$0.18 $2.27 S 2.55%%* -50.28
(0.81, 4.06) (0.65, 4.57) (0.79, 2.27) (1.08, 4.03)

TCB & CAB $2.73*** $4.06%** -51.33%** $2.34 $3.02%** -$0.68
(1.80, 3.66) (2.98, 5.14) (1.49, 3.19) (1.64, 4.41)

TCB & Grass-Fed $4.27*** $4.40%** -50.13 $3.78 S4.71%** -$0.92
(2.85, 5.69) (3.06, 5.74) (2.62, 4.94) (3.11, 6.31)

TCB & MQRB $2.33%** $3.38%** -$1.05 $2.90 §2.32%** $0.58
(2.07, 3.59) (2.08, 4.68) (1.85, 3.95) (0.77, 3.87)

TCB & No Hormones $3.59%** S4.55%** -50.96 $4.37 $4.69%** -50.32
(1.88, 5.31) (2.91, 6.19) (2.94, 5.80) (2.72, 6.67)

Notes: 295% Confidence intervals were calculated by the delta ﬂmethod and are presented in parenthesis below WTP estimates. ***, ** * indicate significance at the 1%, 5%, and
10% level respectively. WTP treatment difference Wald Chi~ test statistics present in parenthesis below WTP difference (Allison 1999).
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