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Cognitive Dissonance, Con�rmation Bias and Inadequate Information Processing:

Evidence from Experimental Auctions

Abstract

Using psychological terms such as cognitive dissonance and con�rmation bias, this study

reveals how individual consumers inadequately process (food safety) information, pay limited

attention to signals, and make purchase decisions that are bias towards their initial choices.

While it is expected that reading extra information about potential risk associated with the

food decreases consumers' willingness to pay (WTP), the magnitude of the impact varies across

individuals. In general, consumer's judgment and information processing depend a lot on their

initial beliefs or consumption status. They tend to use higher bidding prices to justify previous

behaviors and selectively pay attention to information in favor of their initial choices. Using

an incentive compatible auction mechanism, this study elicited consumers' WTP under di�er-

ent informational settings. Results showed that consumers bid much higher when they chose

to commit to food items (treatment) than when they were randomly assigned (control), sug-

gesting cognitive dissonance. On average, the bidding premium was about 13 cents (roughly

30%) higher for low-risk food item and 30 cents (almost 60%) higher for high-risk item. The

bidding premiums were further enlarged as food safety information was revealed to consumers.

Con�rmatory bias hypothesis was supported by the �nding that those who made commitment

earlier were more reluctant to change the bids despite of increased risk perceptions. In terms

of market responses, due to psychological biases among consumers, demand curves were less

possible to shift down under food safety risk. Results in this study implied that consumers were

less responsive to public information due to their existing habits. Extra strategies would be

needed to increase the e�ciency of public communication to promote health.

Key Words: Cognitive Dissonance, Con�rmatory Bias, Risk Perception, Self-Justi�cation

JEL Code: D03, D12, D44

First Draft: May 2011; This Draft: April 2014



1 Introduction

Food safety issues have been a major concern for both public health and food industry. However, a

signi�cant amount of control over these health risks lies in the hands of the consumers, who are the

�nal decision makers of consumption. In this sense, it is of great importance to better understand

consumers' risk perception and reaction to related information. Previous studies suggested food

safety information is relatively ine�ective in changing consumers' behavior (Downs, Loewenstein and

Wisdom, 2009). A survey in response to 2006 spinach recall even showed that of 154 respondents

who had fresh spinach at hand, 19.2% still ate it with knowledge of the recall (Turvey et al., 2010).

Among those studies, however, very few o�ered a reason. This study used experimental evidence

to investigate consumers' risk attitude and response to information in a food safety context. The

results of the experiment provided some explanations for why typical consumers are less responsive

to food safety scares.

The objective of this study is to explore the following research questions: First, how does

individual consumer react to information regarding food safety issue in general? Second, what are

the psychological factors that may a�ect consumers' responses to the information? Third, if the

psychological factors exist, to what extent do they a�ect the decision-making? And fourth, how

to mediate the factors that impact consumers' rational decision making so as to make the public

communication more e�ective?

Theories of cognitive dissonance and con�rmatory bias were adopted to guide through the ex-

perimental design. Cognitive dissonance is a state of discomfort caused by individual holding two

contradictory beliefs (Leon Festinger, 1957). By cognitive dissonance theory, past behavior and

experience may induce consumers to adjust their beliefs to rationalize their behavior and reduce

the dissonance (Akerlof and Dickens, 1982). When an individual selectively seeks con�rming ev-

idence and neglects discon�rming evidence according to his previous behaviors, he is subject to

con�rmatory bias (Frey, 1986).

Psychological biases such as cognitive dissonance and con�rmatory bias have been extensively

applied to consumer behavior. Empirical research generally falls into two categories: (1) e�ects

of dissonance on attitude change and tendency to repurchase (For example, Wessells, Kline and

Anderson, 1996), and (2) e�ects of dissonance on selective information seeking by consumers (For
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example, Lin, Lee and Yen, 2004).

In this study, a two-group between-subject experiment was conducted. Participants were in-

structed to bid for chocolate candy bars with 3 di�erent �avors through BDM (Becker-Degroot-

Marschak) auction. The auction lasted for 3 rounds. Ambiguous qualitative information and salient

quantitative information about A�atoxin food-borne risk was provided to the participants at the

beginning of the second and the third round respectively. Of all the 3 �avors, peanut �avor was

framed highly related to the food-borne illness, followed by almond �avor, and plain �avor did not

get involved in the food safety issue in the study. For all the 3 rounds, risk perceptions and bids

were collected. The only di�erence between control and treatment group was that participants bid

for all 3 �avors and randomly got one �avor to be binding in the control group, whereas participants

in the treatment group freely chose one out of the 3 �avor to bid at the very beginning.

There are two major features of the experimental design. First, consumers in the treatment

group made commitment to one single item. This irrevocable behavior was used to generate disso-

nance feelings once the food-borne risk attaching to each single item was introduced. This feature

re�ects the real life situation when consumers made purchase before they noticed the potential

safety risk or food recalls. Second, information with both ambiguous qualitative signals and salient

quantitative signals was provided to the participants sequentially. As predicted by the theory, those

who committed to a food item with higher safety risk feel more dissonance, and hence, bear more

psychological biases when digesting and processing information.

Three groups of interesting results were found. First, as soon as participants made their free

choices (i.e. commitment), they bid higher prices for the food item they chose than their counterparts

(in the control group). The result was robust when the factors such as initial risk perception and

preference were controlled. This result suggested consumers experienced cognitive dissonance after

committing to one product and the higher bids was used as self-compliance device to justify their

previous choices.

Second, when participants were exposed to safety information regarding the products they chose,

though risk perceptions increased, the changing magnitude in the treatment group was much lower

than that of control group. As a natural tendency to reduce dissonance feelings, consumers selec-

tively ignored con�icting (risk) information and behaved with con�rmatory bias.

Third, in terms of market responses, the demand curves for those �committed� consumers were
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less likely to shift downwards after the risk information shock. While loyal customers were more

tolerant to negative news regarding their favorite products, they were also less sensible in picking

up crucial information when health or food safety issues were involved.

This study showed the direct evidence that consumers may have a hard time to resist the food

that is already in hand. Past behaviors and long-term habits make individuals less responsive to

con�icting information, even though it would be to their bene�ts to do so. Due to psychologi-

cal biases, extra strategies would be needed to increase the e�ciency of social media and public

communication to promote health or to warn of danger.

The remaining paper is organized as follows: Section 2 provides a review of relevant literature.

Section 3 describes the experimental design used to test consumer behaviors. In the meantime,

testing hypotheses are linked to the measures in the experiment. Section 4 presents the tests of

hypotheses and results of the study. Section 5 explores the causal e�ects on psychological biases

and makes market predictions. Section 6 concludes the paper.

2 Literature Review

Consumer food choices with food safety risk concerns generally involve two primary factors, risk

perceptions and behavioral responses to risk information. On the one hand, consumers system-

atically overestimate events with relatively small actual risks (such as technological related food

contamination), whereas underestimate factors which potentially represent a substantial threat to

human health (such as diet or lifestyle related behaviors, and food-borne illnesses, etc.) (Miles and

Frewer, 2001; and Verbeke et al., 2007)1. On the other hand, in cases where signals and information

about food safety uncertainty are available, many consumers do not attend to the signals or process

the information (Grunert, 2005; Kornelis et al., 2007; and Verbeke et al., 2002).

Many studies have been devoted to explore factors that contribute to the above two trends.

Among those representative ones are social interpretations of risk (a.k.a. risk characteristics, Slovic,

1987), optimistic bias (Frewer et al., 1994) and rationally ignorant consumer hypothesis (McCluskey

and Swinnen, 2004), etc. Slovic (1987) suggested a set of (objective) risk characteristics to explain

public reaction to risk (including the area of food safety), such as severity of consequences, con-

1This is consistent with the common observations that individuals overestimate the probability of rare events and
underestimate moderate to high probabilities (Kahneman and Tversky, 1979)
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trol over risk, immediacy of e�ect, voluntariness of risk, knowledge about risk, newness, chronic-

catastrophic, common-dread2. Besides the social qualities of risk, people frequently believe that they

are less at risk from a hazard than other people (Miles et al, 1999). Within the area of food safety

risks, this optimistic biases are much larger for lifestyle hazard, such as food poisoning contracted

at home or inappropriate dietary choices. Furthermore, people perceive that they know more about

the risks and are in greater control of their personal exposure than others (Frewer et al., 1994), even

when the comparison is made with someone with similar demographic characteristics (Miles and

Scaife, 2003). Another argument suggested that when the price of information and/or the oppor-

tunity cost of processing are too high compared to the marginal expected bene�t, consumer may

rationally choose to remain imperfectly informed about food safety issues (McCluskey and Swinnen,

2004)3.

This study contributes to the existing literature on food safety by incorporating consumer initial

food choice behaviors and prior beliefs into the analytical framework. Results in the study will show

the e�ects of consumer subjective behavioral status (such as food choices or lifestyle habits) on risk

perception and judgment, which will be a matching counterpart to Slovic's objective risk character-

istics paradigm. This study will also provide additional explanations of consumer's insensitivity to

health information. The psychological mechanisms in this study could even be used to rationalize

the presence of optimistic bias and over-estimation of negative information costs. The theories that

are used to guide the design of this study are cognitive dissonance and con�rmatory bias.

Cognitive dissonance theory was originally formulated by Leon Festinger (1957). It refers to

the uncomfortable feeling aroused from holding two contradicting attitudes, beliefs or behaviors.

Motivated by the unpleasant state of dissonance, people will further engage in some �psychological

work� to reduce the inconsistency, and typically this work will support the cognition which is most

resistant to change4. In the context of food safety, since it is usually hard to change long-term

habits, and even impossible to undo the past (food choice) behaviors, consumers in general would

tend to update their attitudes or perceptions to be consistent with their recent/long-term behaviors.

2Also see Slovic, 1993; Slovic et al., 1980; Fischho� et al., 1978; and Kasperson et al., 1988.
3In general, the impact of information about an issue with potential negative welfare e�ects (e.g. risks) is larger

than that with positive welfare e�ects (e.g. bene�ts). As a result, consumers evaluate the information about health
risks at higher prices than risk neutral or health bene�t information. This perspective is in line with prospect theory
(Kahneman and Tversky, 1979) and endowment e�ect (Kahneman et al., 1991).

4See Harmon-Jones and Harmon-Jones, 2007 as a good review of the origin, development, challenge and revision
of the theory.
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Another motivational process that was found in line with cognitive dissonance is called con�rma-

tory bias (Frey, 1986). Rabin and Schrag (1999) summarized three di�erent information-processing

problems that will lead to con�rmatory bias. First, con�rmatory bias arises when people misread

ambiguous evidence as additional support for initial beliefs5. Second, con�rmatory bias occurs with

illusionary correlation. People either underestimate the true correlation when they do not perceive

it or overestimate some imaginary correlation when they think it is true. Third, con�rmatory bias

can result from people selectively collecting con�rming evidence or scrutinizing disproving ones6. A

more severe bias could happen when people digest information according to their prior hypotheses

and further use the consequent ��ltered� evidence as additional support for these hypotheses.

Cognitive dissonance and con�rmatory bias have been extensively applied to consumer behavior.

Empirical research generally falls into two categories: (1) e�ects of dissonance on attitude change and

tendency to repurchase, and (2) e�ects of dissonance on selective information seeking by consumers7.

In general, studies which have examined the e�ects of dissonance on attitude change and tendency

to repurchase have supported the predictions from the theory. By the foot-in-the-door technique,

consumers who care about consistency can make big commitment following a small one (Freedman

and Fraser, 1966). Wessells, Kline and Anderson (1996) showed consumers' perceptions of seafood

safety are in�uenced by their past experiences. Further, the perceptions in�uence the anticipated

changes in consumption under di�erent hypothetical information concerning seafood. However,

empirical �ndings about information seeking/avoidance tendency by high dissonance subjects are

mixed. Lin, Lee and Yen (2004) found that search for fat and cholesterol information on food

labels is less likely among individuals who consume more of these nutrients and thus supports the

selective information avoidance tendency. Veeman et al. (2006) found those with more negative

attitudes toward genetically modi�ed (GM) food are most likely to access information, which is

opposite to the prediction of selective information search. A more recent study by McFadden and

Lusk (2014) examined the e�ect of prior beliefs on assimilation of scienti�c information (about GM

food and global warming) and showed that selective scrutinizing information, misinterpretation and

illusionary correlation all result in belief updating failures.

5See Lord, Ross and Lepper (1979) as one popular example of belief polarization, i.e. people with di�erent initial
beliefs move their beliefs even farther apart after reading the same ambiguous information.

6See Wason's card experiment (1968) as one representative study of information selection bias.
7See Kassarjian and Cohen, 1965; and Cummings and Venkatesan, 1976 for good review.
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This study complements existing research in the following aspects: First, this study links the

dissonance feelings caused by past behaviors with both attitude change and subsequent information

processing, and further treats behavioral decision-making, belief updating and information process-

ing in a sequential and cyclical manner. Second, the study focuses on the application of dissonance

theory to food safety and health related issues, which would di�erentiate this study from other

consumer behavior research in general. Third, within food safety concern, this study addresses

personal / lifestyle related risks, rather than technological related risks, which may generally re-

sult in di�erent consumer responses8. Last, this study adopted a forced compliance paradigm for

experimental design. This option is not generally feasible for marketing research in the �eld9, but

is potentially powerful in manipulating dissonance feelings and informational impacts, and hence,

establishing reliable causal inferences.

3 Experimental Design

3.1 Treatments and Experimental Procedure

This study used a between-subject experiment design. Grocery shoppers were recruited through

existing mailing list of sta� members at University and were guaranteed with $10 for participation.

Upon arrival, subjects were randomly assigned to 1 of 2 groups. In the control group, the subjects

were invited to bid for 3 food items with di�erent �avors but otherwise identical for 3 rounds

consecutively, and were told 1 out of the 9 bids would be randomly chosen to be implemented at

the end. In the treatment group, the subjects were invited to freely choose 1 �avor out of the 3

otherwise identical food items to bid for 3 consecutive rounds and were told 1 out of the 3 bids

would be randomly chosen to be binding at the end. Table 1 provided a brief list of the experimental

procedure for both control and treatment groups.

For the control group, as subjects walked into the room, they were told that it was a study about

consumer's food preference and evaluation. Subjects were each guaranteed $10 for completing the

study. Subjects were also told that the study involved non-hypothetical auctions for food items

and based upon their bids and lottery results, they would have a chance to win one food items and

8See Miles and Frewer (2001) and Miles et al. (2004) as examples distinguishing between two broad categories of
potential hazard: technology and its application, and diet / lifestyle-related choices.

9One can never force consumers to buy sub-optimal products in the real life.
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Table 1: Experimental Procedure
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pay the corresponding price. The procedure of the auction was then explained to subjects and a

hypothetical practice round using a small piece of stationary (a small pack of BIC sticky notes) was

conducted to make sure subjects understand the auction procedure. Subjects were also instructed

that they could ask the experimenter if there were any questions or concerns, but they were not

allowed to talk to each other or share results or bids.

After going through a hypothetical practice auction using a non-food item and making sure

subjects were clear about how the auction worked, the experimenter brought subjects to the real

auction. 3 food items were presented and subjects were told that the whole auction involved making

bids for the 3 food items in 3 rounds. In order to encourage subjects to be serious in making all 9

bids, a friendly reminder was given before they made any bid. The reminder said the auction for

each item in each round worked in the same way as in the practice session and all of the 9 auctions

were equally likely to be chosen and implemented. It was to the participant's bene�t to treat each

auction seriously as if it was the one that would determine �nal payo�s.

In each bidding round, subjects were asked 3 pairs of questions, one pair for each food item. The

�rst question asked about food safety risk perception for the particular food item (�What do you

think is the risk that people getting sick from eating XXX � the food item, where 1 means no risk at

all and 10 means absolute risk?�). The second question is willingness to pay for the food item. The

Becker-Degroot-Marschak (BDM) mechanism was adopted10. Subjects were instructed to choose

�Yes� (willing to) or �No� (not willing to) to purchase the food item at each of 10 listed prices,

ranging from $0.10 to $1.00 with increment of $0.10. The order of bidding items were randomized

10BDM is the only mechanism that could be performed on an individual basis that does not require a group of
subjects. It has been proved to be useful for eliciting values in �eld setting such as grocery stores (Lusk et al, 2001).

7



in order to control for order e�ects on bidding behaviors. Round 2 and 3 were conducted the same

way as in round 1, except that before these two rounds, qualitative and quantitative information

sessions regarding food safety risk and some food-borne pathogen were given to subjects. The

content and details of the information were discussed in the next subsection.

Subjects were asked to �nish a survey after the auction. The survey included questions such

as preference of the food items, eating habits, current sense of hunger, previous knowledge and

awareness of food safety issues, risk perceptions and demographics such as age, gender, income and

household composition, etc. Upon completion, lotteries were run to determine the monetary payo�s.

The subjects then got their settlements and the experiment ended.

For treatment group, the procedure was the same as the control group except for the auction

rounds. Instead of bidding for all 3 listed food items, subjects in the treatment group were told to

freely choose 1 food item out of the 3 to bid for 3 rounds. An extra reminder was given to subjects

that once they made their choice, they would bid only for the item they chose and would only have

a chance to win the chosen item. But same as in the control group, whenever the 3 listed food items

came together in the instruction or choice options, the order of the 3 was randomized to control for

order e�ects.

3.2 Food Commitment, Dissonance Inducing and Relevant Information Expo-

sure

The essential part in this study was to induce dissonance feelings and investigate consumers' be-

havioral responses. In addition to �choice to commit� (Treatment) to bidding items (as oppose

to random assignment in the control group), other critical conditions to induce dissonance are 1)

similarity among choice options and 2) exposure to con�icting information.

Chocolate candy bars, which were di�erent only in �avors but otherwise identical, were used as

bidding items in the study. The three di�erent �avors were plain/original, peanuts and almonds.

There were three major features of the bidding food items. First, the items were highly identical to

one another with only one trivially di�erent attribute (i.e. di�erent �avors). The trivial attribution

made it possible for external intervention to induce dissonance feelings, while at the same time

excluding other potential compound impacts. Subjects in the treatment group picked their bidding

items by preference or by some temporary and unconscious decisions. Exogenously o�ering food
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safety information regarding some of the �avors/food items afterward induced dissonance feelings

among those who chose the corresponding items.

Second, the selected food items were common and tempting in general. On the one hand, using

food items commonly seen in the real life would yield results that were generalizable to most food

purchase and consumption situations. On the other hand, choosing food items that were tempting

enough would induce the subjects to bid for it, especially at the snack time in the middle or late

afternoon. The changes in bidding behaviors and reactions to information driven by temptation

and dissonance feelings would provide implication for public health and food safety regulation.

Third, big gap between wholesale price and retail price was another merit. Large auction price

ranges enabled subjects to bid freely to capture behavioral changes. At the same time, since the

large price ranges also exist in the real life, the subjects would not feel it too unrealistic to bid so

di�erently across products and section rounds.

In addition to the selection of food items, providing con�icting information was another crucial

part of the design. In this study, a�atoxin food-borne pathogen was selected. First of all, it was not

so widely familiar to the public as other pathogens such as semolina or E. coli, etc. Subjects would

be tested for their reactions after control over their self-reported individual awareness or knowledge

of the pathogen. Second, food items were involved with di�erent levels of A�atoxin risk. Among

the selected food items in the study, peanut �avor candy bars were the ones with highest risk of

A�atoxin, followed by almond �avor, while plain/original �avor was generally believed to be free

from this particular risk. Last, A�atoxin was highly associated with corn and nut products, which

took a substantial proportion of common foods in the real life. Testing public responses to pathogen

of this type could generate rich policy implications.

During the experiment, food safety information was provided to subjects twice, once before bid-

ding in the second round and once before bidding in the third round. The �rst information sheet

included some general qualitative introduction about A�atoxin, how it was related to common food

items and how it was related to human health and potential sickness, etc. In addition, peanut and

almond were pointed out to be highly relevant to this food-borne pathogen. In the second informa-

tion sheet, quantitative information about A�atoxin concentrations detected in di�erent types of

products was provided. Comparisons were also made between peanut products and almond prod-

ucts. It was also made clear that whenever a product was detected with A�atoxin, concentrations in
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peanut products were roughly 1000 times more than that in almond products. All information were

collected from public available scienti�c websites. The information sheet was designed to be general

and vague in the �rst session and to be more clear and standardized in the second session. These

two information sheets were provided to induce dissonance feelings for those subjects who chose

peanut or almond candy bars in the treatment group. Impact of dissonance feelings, e�ectiveness of

information processing and subsequent behavioral changes can then be tested for both immediately

related food items (peanut and almond candy bars) and the indirectly involved item (plain �avor

bars).

3.3 Testing Hypotheses

With the design of the study, the following hypotheses are going to be tested:

Hypothesis 1 : (Cognitive Dissonance): Pre-committing to a certain item leads to more favor-

able evaluations, i.e. estimating a lower risk and/or bidding for a higher price (WTP).

In the treatment group, subjects were instructed to choose 1 out of 3 chocolate candy bars to bid

and would have a chance to win only the chosen �avor; whereas in the control group, subjects did

not make any choice, bidding for all 3 items and having a chance to win a randomly chosen �avor.

Comparing the two groups, subjects in the treatment group actually pre-committed themselves to

1 food item. Putting such restrictions before bidding made subjects at least being no better o�,

since they could always choose to bid the same for the item without pre-committing to it, while

still keep the chance of winning other items at desired prices. According to cognitive dissonance

theory, subjects would in this case rate more favorably for the chosen item and less favorably for

the rejected ones. Equation 1 and 2 were constructed to test these experimental responses.

Bidij = α0 + α1Treatmenti + α2Preferi + α3Riskij +Xiβ +
3∑

k=2

µk + εij (1)

Riskij = δ0 + δ1Treatmenti + δ2Preferi +Xiβ +
3∑

k=2

µk + εij (2)

In the model, Bidij is the bid made by subject i in informational round j, where j = 1, 2 and 3.

Similarly, Riskij is the risk perception reported by subject i in information round j. Treatmenti and
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Preferi are dummy variables, where Treatmenti equals 1 for treatment, and 0 otherwise; Preferi

equals 1 if the subject indicated he/she preferred the corresponding food item, and 0 otherwise. µk

represents the information round �xed e�ect, round 2 or round 3, as oppose to the �rst round of

no information. Xi is a set of control variables. Note that Equation 1 and 2 apply to all 3 �avors,

with post�xes _pl (Plain), _pe (Peanut) and _al (Almond) respectively.

Testing of H1 focused on the estimated parameters of α1 and δ1 for each �avor. Positive

estimates of α1 and negative estimates of δ1 would support H1. In addition, preference of the food

item was controlled in the model to get an exclusive estimation of the treatment e�ect. In general,

preference yielded higher bids, indicating consumers being willing to pay a positive premium for the

food they like. Only after controlling for preference could one say the additional gap in bids between

treatment and control group was due to psychological temptations. The e�ect of preference on risk

perception could be more controversial. In normal cases with common food, the e�ect should be

non-positive. Zero (or insigni�cant) estimates of δ2 imply that the consumers could rationally and

objectively perceive the risk regardless of their preference, whereas negative estimates indicate a

self-justi�cation/self-compliance tendency to reduce dissonance feelings11.

Hypothesis 2 : (Risk Aversion): When being exposed to relevant risky information about common

item, people in general increase the risk perception and decrease the WTP.

Following from the above discussion about risk perception and preference, H2 was to test that, in

general, consumers perceived risk as a bad attribute and tried to stay away from it when dealing

with common food items. In the study, participants were instructed to bid for candy bars (common

food items) in three rounds. Before round 2 and round 3, information regarding potential food-

borne risk involved with food items was revealed to them. According to Equation 1 and 2, H2

would be supported if the �xed e�ects µk, k = 2, 3, were negative in Equation 1 and positive in

Equation 2. In addition, in Equation 1 the e�ect of risk perception on bids, i.e. α3, being negative

would further support this hypothesis.

H2 could also be tested by checking the average changes of bid and risk perception across rounds,

shown in Equation 3 and 4.

11Note that this may not be true for innovative and/or more exotic food, since consumers might prefer the food
just because they could enjoy the fun of risk. An endogenous problem would potentially bias the result in this case.
Fortunately, this concern was less relevant to this study, since the tested food items were commonly seen almost every
day and everywhere.
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dBidjki = γ0 + γ1Treatmenti + γ2Preferi + γ3Riskij + γ4dRisk
jk
i +Xiβ + εi (3)

dRiskjki = θ0 + θ1Treatmenti + θ2Preferi + θ3Riskij +Xiβ + εi (4)

In Equation 3 and 4, Treatmenti, Preferi and Xi are the same as in Equation 1 and 2. Riskij

is the risk perception of individual i in round j, where j = 1, 2 and 3. dBidjki is the change of bid

for individual i from round j to round k, where j, k = 1, 2 and 3, and k > j. Similarly, dRiskjki is

the change of risk perception for individual i from round k to round j, where j, k = 1, 2 and 3, and

k > j. Same as the previous two equations , Equation 3 and 4 apply to all 3 �avors , with post�xes

_pl (Plain), _pe (Peanut) and _al (Almond) respectively.

Testing of H2 is now equivalent to testing the intercept terms γ0 being signi�cantly negative

and θ0 being signi�cantly positive. More speci�cally, these expected e�ects would apply to the most

relevant food items, i.e. peanut and almond �avored candy bars, while leaving the less relevant food

item, i.e. the plain �avored candy bar unchanged. Further, the model controls preference and the

absolute level of risk perception from the previous round.

Hypothesis 3 : (Con�rmatory Bias): The tendency to reduce dissonance feelings will (i) mitigate

(or attenuate) the impact of negative information and (ii) amplify (or exaggerate) the

impact of positive information.

When people experience cognitive dissonance, a natural tendency to reduce dissonance feeling is

to selectively pay attention to information/evidence that is in line with previous behaviors and to

intentionally overlook the information that generates the con�iction (i.e. con�rmatory bias, Frey,

1986). In the study, food-borne risk information about A�atoxin was provided to participants before

the second and third round of auction. Taking the control group as a benchmark, participants'

reactions to information based on the food items they chose earlier in the treatment group can be

used to test H3.

First, according to H3− (i), subjects who chose peanut or almond �avor in the treatment group

would be less willing to increase their risk perceptions. In Equation4 one would expect negative

θ1 for both peanut (_pl) and almond (_al) equations between either information round (round

12



2 or 3) and the initial round (round 1). Second, according to H3 − (ii), those in the treatment

group would react to the same piece of information di�erently from those in the control group. In

the quantitative information sheet it mentioned that once detected, the concentration of A�atoxin

from peanut products was about1000 times higher than that from almond products. While subjects

in the control group would still pick up the evidence that almond products were typically high in

A�atoxin risk, those who pre-committed to the almond candy bars in the treatment group would

focus more on the fact that almond was much less risky than peanut. H3− (ii) could be tested by

checking the estimated coe�cients in Equation 4 for the almond �avor between Round 1 & 2 (i.e.

jk = 12) and Round 2 & 3 (i.e. jk = 23). Less positive θ0 and/or less negative θ1 are expected in

the latter (i.e. jk = 23) than the former (i.e. jk = 12).

Hypothesis 4 : (Sticky Behavior): The taste of consistency makes people less likely to change

their consumption behaviors, even though it is to their bene�ts to do so.

According to H4, even though subjects increased their risk perceptions, those in the treatment

group would be more reluctant to decrease their bids than those in the control group,due to their

early commitment to the certain items. This taste of consistency would be supported by positive

estimates of γ1 in Equation 312. In real life, this sticky behavior caused by cognitive dissonance and

con�rmatory bias made consumers less responsive to food-safety information and keep consuming

certain products even when facing high risk.

4 Results

4.1 Summary Statistics

Ten sessions of experiments were conducted in mid-late afternoons within two days. A total of 116

subjects participated in the study, 42 of whom were randomly selected to the control group and 74

to the treatment group. Among those in the treatment group, 18 subjects chose to bid for a plain

�avor candy bar, 20 chose peanut �avor and the remaining 36 chose almond �avor. Three general

groups of responses were collected for all the participants: 1) risk perceptions and biddings in the

auctions; 2) objective demographics and household background; and 3) subjective beliefs, including

12so that the change in bids dBid can be less negative.
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Table 2: Summary Statistics of Demographics
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past eating habits, knowledge, awareness and judgment of food-safety issues, etc.

Table 2 listed the demographics and household background for both treatment and control

groups. In general, the two groups were well balanced for the characters such as basic body measures,

social demographics, household composition and dietary habits, etc. The age of participants in both

groups ranged between 18 and 52, with an average of about 41 years old. The mean level of height

and BMI were about 66 inches and 23 respectively. 45.69% were White/Caucasian. The majority

of the subject pool had at least 2-year college education and was currently employed either part-

time or full-time, with an average annual household income of $50,000 to $75,000. On average, the

participants came from families of 3-4 people with 1 kid under 18 years old. Roughly 70% of the

participants claimed themselves as primary grocery shoppers for their families. In terms of eating

habit, 7% said they were currently on diet and 29% had a past experience to be on diet. At the

time of study, it was about 3.27 hours before the participants ate any food.

The main responses in the study were risk perceptions and bids reported by participants during

the auction. Table 3 presented summary statistics with F-test between treatment and control

groups.

The top panel reported results of risk perceptions for 3 �avors in 3 rounds. First of all, control

and treatment groups were not di�erent from each other in estimating risk in the initial round

for the 3 �avors. This was the risk perception when no information regarding food-borne illness

14



Table 3: Summary Statistics of Risk Perception and WTP by Round
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was shown to participants. On average, they estimated 2 out of 10-point-scale for risk with plain

�avor, 3/10 with almonds, and 4.5/10 with peanuts. The treatment began to play a role in a�ecting

risk perception when food safety information was provided in the 2nd and 3rd round. Since the

A�atoxin food-borne risk was highly related to peanut and almond products, but was almost not

relevant to plain �avor candy bar, one would expect risk perception for peanut and almond �avored

candy bars increased and risk perception for plain �avor remained unchanged. While this was

the case, changings in risk perception were not the same between control and treatment groups.

For almond �avor, the control group estimated much higher risk after reading information than

treatment groups (5.14/10 for control vs. 4.17/10 for treatment, F=3.59, P>F=0.06 in round 2;

and 5.17/10 for control vs. 3.96/10 for treatment, F=5.17, P>F=0.03 in round 3). For peanut

�avor, though participants in the treatment estimated a slightly higher risk in the �rst round, their

changes in the 2nd and 3rd rounds were much lower than those of the control group. For example,

on average, the increase in risk perception was 1.9/10 in control and only 0.8 in treatment (F=3.06,

P>F=0.00) from round 1 to round 2. These di�erences between treatment and control group were

evidence supporting cognitive dissonance and con�rmatory bias.

The bottom panel of Table 3 listed descriptive information about biddings. Based on the auction

mechanism, the bids revealed participants' willingness to pay (WTP) for each food item in each

informational round. Table 3 showed that participants in the treatment group bid higher prices for
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Figure 1: Risk Perception and Bid by Information Round & Treatment
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their pre-selected food items in almost all rounds, i.e. for plain �avor in round 1, 52 cents in control

vs. 68 cents in treatment, F=3.83, P>F=0.06; for peanut �avor in round 2, 39 cents in control vs.

79 cents in treatment, P>F=0.00. Further, bids in treatment group roughly remained the same

across all 3 rounds, while in the control group bids for peanut and almond �avor bars were clearly

decreased in the 2nd and 3rd round.

Figure 1 provided a straightforward description of these behavioral responses.

4.2 Cognitive Dissonance

Cognitive dissonance hypothesis (H1) was supported if participants in the treatment group made

higher bids in absolute value than those in the control group. The top panel of Table 4 listed the

results of regressing 9 bids (3 �avors in 3 rounds) on the treatment dummy. Initially, participants

in the treatment group bid higher prices for all the 3 �avors. 16 cents higher for plain (t=1.96,

P=0.06), 24 cents higher for peanut (t=3.96, P=0.00) and about 3 cents higher for almond, though

not statistically signi�cant. In the 2nd and 3rd round, risk information was provided to participants.

If the risk information involving peanut and almond can further intensify the dissonance feelings,

one would expect the treatment e�ect on bid to be enlarged for peanut and almond �avors in these

two rounds. The results were in line with this hypothesis. Peanut �avor candy bars were bid 35

cents and 37 cents higher in the 2nd round and the 3rd respectively. Almond �avor was bid 13 cents

and 14 cents higher and the signi�cant level was 5%. For plain �avor, since it was not involved in
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Table 4: Average Treatment E�ects on Bid - All & Preferred Only
�'' 	 
 � � 
 � � � �

��������� �&"�+'	 �&"�+'
 �&"�+'� �&"�+#	 �&"�+#
 �&"�+#.� �&"��'	 �&"��'
 �&"��'�

�,#�.(#). ��	��� ��	�
 ��	

 ��
����� ���

��� �������� ����� ��	���� ��	����

�	��
�� �	��
�� �	�
�
� ����
�� �
����� �
����� ���
�
� �
�		
� �
�	���

�*)-.�). ��

���� ��
����� ��
�	��� ��
����� �������� ���	���� ���	���� ����
��� ���	����

�		����� �	
��	�� �	
�

�� �	���
�� �	��
��� ���	��� �	������ �	������ �������

� - �� �� �� �
 �
 �
 �� �� ��

+,#$#,,#"�*)'/ 	 
 � � 
 � � � �

��������� �&"�+'	 �&"�+'
 �&"�+'� �&"�+#	 �&"�+#
 �&"�+#.� �&"��'	 �&"��'
 �&"��'�

�,#�.(#). ���
� ����� ����� �������� �������� ���
���� ������ ���	
 ����	

������� ������� ����	�� ������� ���

�� �
�
�	� ��	��	�� ���	��� �������

�*)-.�). ���
���� �������� ���
���� �������� �������� ��
����� ���
���� ��
�
��� ��


���

����
�� �		�
��� ������� ������� ���	�
� ������� �	
�	
�� �����
� ���
���

� - �� �� �� 
� 
� 
� 

 

 



.�-.�.&-.&!-�&)�+�,#).%#-#-

����+����	�����+����
����+���	

Table&2:)ATE)on)Bids)&)All)&)Preferred)Only)

the risk information, the di�erence in bid between control and treatment disappeared in the last two

rounds, which also supported the dissonance hypothesis on the �ip side. That is, initial dissonance

due to previous choice (/pre-commitment) could be reduced by any (ambiguous) information that

seemed to support the earlier choice behavior.

To further verify treatment e�ects, regressions for each �avor were run using only those who

claimed they prefer the corresponding �avor. For each �avor, the subsample included all participants

in the treatment group, and those participants in the control group who reported in the survey that

they prefer the certain �avor to the other two alternatives. Based on self-reported preferences, �nal

subsets had 33 observations for plain �avor, 29 for peanut and 52 for almond. This partition of data

could help to exclude the e�ect of preference on bidding premiums between two groups, and get a

much cleaner estimation of the dissonance e�ect.

The bottom panel of Table 4 presented the results using these sub-samples. The bidding premium

was decreased to only 6 cents for plain �avor in the initial round, and 2 to 3cents for almond �avor

in the two informational rounds. This implied preference did perform a role in making participants

bid higher. However, after excluding preference e�ects, bidding premiums for peanut candy bars

remained to be 30-40 cents at 1% signi�cant level. Existence of cognitive dissonance was established

even after controlling for preference e�ects.

Table 5 listed the estimated average treatment e�ects (ATE) on bidding premiums with di�erent

combinations of the control variables. As shown in the table, treatment e�ects were stable while
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Table 5: ATE on Bid - Robustness Check
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Table&2.2:*ATE*on*Bids*&*Robustness*Check*

controlling for risk perceptions and preferences. Further, e�ects of preference on bidding for all

9 scenarios within control group were listed on the bottom. Subtracting these numbers from the

treatment e�ects using all observations (top panel of Table 5) could also yield exclusive estimations

of dissonance e�ects on bidding behaviors13.

4.3 Risk Aversion and Manipulation Check

Manipulation in the study was the information regarding A�atoxin food-borne risk provided to

participants before the 2nd and the 3rd round of auction. Peanut products were highly involved

with this risk, followed by almond products. Those plain �avored chocolate candy bars were believed

to be unrelated. Validity of this manipulation could be veri�ed by checking reported risk perceptions

across 3 rounds for all 3 �avors.

On average, participants reported 2.08 out of 10 points of risk associated with plain �avored

candy bars, 5.3 out of 10 with peanut �avor and 4.67 out of 10 for almond �avor. Tests of equality

between any pair of means was rejected, suggesting almond �avor was perceived higher in risk than

plain �avor (t=3.58, P=0.00) and risk perception of peanut �avor was the highest among the three

(peanut vs. almond, t=4.86, P=0.00). The manipulation of di�erent risk perceptions across product

was established successfully.

13This argument implicitly assumed that treatment was assigned randomly, which was guaranteed by the design
of the study.
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Table 6: Independence of Risk Perception on Treatment & Preference
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Table&3:)Independence)of)Risk)Assessment)on)Treatment)and)Preference)

Further, Table 6 showed the average levels of participants' self-reported risk perceptions in

9 cases. As shown in the constant row, on average risk perceptions for peanut increased from

4.04 in the 1st round to 5.80 in the 2nd and 6.50 in the 3rd; risk perception for almond also

increased from 3.31 in the initial round to about 5.23 in the later rounds, while for plain �avor,

risk perception remained constantly at around 2. The changes in risk perceptions across rounds

were also tested using Equation 4. The average changes of risk perception corresponded to the

intercept term θ0 in Equation 4. As shown in Table 7, for example, the average increase in risk

perception for peanut candy bar was 1.88 (t= 9.37, P=0.00) in round 2 as opposed to round 1, and

the increase for almond candy was 2.07 (t=8.41, P=0.00) in round 3 compared to round 1. Hence,

the manipulation of di�erent risk perceptions across informational rounds was also proved to be

e�ective. H2 is supported.

In addition, risk perceptions were shown to be unrelated with preferences (Table 6). This

implied that participants were to some extent rational enough to objectively estimate risk and were

not impacted by their own preferences. This �nding validated Equation 1 through 4, which used

risk perception and preference as two independent control variables to estimate treatment e�ects.

During the study, wherever a list of the 3 food items was mentioned to the participants, the order

of the 3 was randomized to make sure there was no confounded order e�ect. Further, regressions

were run to double check. For the control group, participants' bids were not signi�cantly related to

the order of the food being mentioned. For the treatment group, order of the food items did not

predict participants' choices, either.
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Table 7: ATE on Changes in Risk Perception - All & Preferred Only
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Table&3.2:+ATE+for+Changes+in+Risk+Assessments,+All+&+Prefer+Only+

4.4 Con�rmation Bias

Though participants did respond to the information provided to them, the magnitude of reaction was

not the same between treatment and control groups. These �ndings brought us to the investigation

of H3, con�rmatory bias. Con�rmatory bias was de�ned as a natural tendency to selectively pay

attention to relevant information so as to reduce the dissonance feelings. To be more detailed,

when participants tried to overlook the available information that was con�icting to their previous

choices and/or became less sensitive to it, they were experiencing con�rmatory bias. On the �ip

side, being sensitive to some irrelevant signals or interpreting information as supporting evidence

to the previous behaviors were also considered as con�rmatory bias.

Changes in risk perceptions across rounds in Table 7 supported the above hypothesis (H3).

Columns 4-6 reported regression results of changes in risk perception for peanut �avor between the

2nd and the 1st round (i.e. dRisk_pe21), the 3rd and the 1st round (i.e. dRisk_pe31), and the

3nd and the 2rd round (i.e. dRisk_pe32) respectively. Similarly, columns 7-9 were the results for

almond �avor.

Take the peanut �avor candy bar as an example, the control group people on average increased

their risk perception by 1.881 points after reading the qualitative information in the 2nd round

auction (Column 4 in Table 7). However, those in the treatment only increased their perception

by 0.8 points (=1.881-1.081), implying that they were reluctant to respond to the risk information
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regarding the food item they just pre-committed to. Same thing happened to the almond �avor,

too. The control group increased risk perception by 2.048 (Column 7), whereas the increase in the

treatment group was only about 1.2 (=2.048-0.848).

Proportion of perception updating in Round 214 (out of total perception updating until the last

round) can also be used to demonstrate the di�erence in sensitivity (to risk information) between two

groups. Take peanut �avor as an example, in the control group, risk perception increased 2.452 in

total from Round 1 to Round 3 (i.e. the constant term of Column 5 in Table 7), and increased 1.881

immediately in Round 2 (Column 4). In this sense, participants made 76.71% (=1.881/2.452) of

updating in Round 2. In contrast, in the treatment group, the increase in risk perception was about

1.9 (=2.452-0.552) in total, and about 0.8 (=1.881-1.081) in Round 2. The immediate updating

proportion was only 42.11% (=0.8/1.9). This result implied that participants in the treatment

group were much less responsive to information about negative attributes (i.e. risks) of the food

they chose earlier. Not only did they respond less, but also reponded slower.

For almond �avor candy bars, participants in the treatment group increased their risk perceptions

by only 0.985 (=2.071-1.086) in total, compared with 2.071 in the control group (Column 8 of

Table 7). But interestingly, as early as in the 2nd round, the increase in risk perception was 1.20

(=2.048-0.848) in the treatment group. This implied that participants in the treatment group even

decreased their risk perceptions by roughly 0.215 (=1.2-0.985) points in the 3rd round. Recall the

information provided in the 3rd round, while people in the control group still picked up the main

idea that almond products were high in A�atoxin food-borne risk, those in the treatment were

more attracted by the signal that almond products had much lower concentration of A�atoxin than

peanut products once detected, and thus, interpreted it as a favorable evidence to update their

beliefs. These �ndings supported H3, i.e. people selectively pay attention to information so as to

reduce dissonance feelings. The bottom part of Table 7 controlled for preference by using the subset

of those who preferred the food for regression, just as in Table 4 (Section 4.2). Major results about

con�rmatory bias remained.

14This was the �rst chance participants updated their perceptions.

21



4.5 Sticky Behavior

While participants updated their beliefs di�erently after reading pieces of information, it is inter-

esting to see if their purchase tendency was impacted in the same way. By H4, consumers would

have a taste of consistency and hence, be less willing to change their purchase behaviors. In the

study, the participants in the treatment group made their food choices explicitly in the �rst place,

but people in the control group did not. If one could �nd the participants in the treatment group

were less willing to change their bids after reading risk information, then H4 would be supported.

Table 8 showed the results of treatment e�ects on changes in bid. Similar as in Table 7, the top

panel used the full sample and the bottom panel used only those who claimed that they preferred

the food to control the e�ect of preference. As shown in the table, for peanut �avor, participants in

the control group decreased their bids by 15.5 cents in the 2nd round (Column 4) and additional 7.1

cents in the 3rd round (Column 4). However, subjects in the treatment group decreased their bids

by only 4 cents in the 2nd round (0.155-0.115= $0.04) and 5 cents in the 3rd round (0.071-0.021=

$0.05). The di�erences between treatment and control were signi�cant at 1% level. In terms of

proportion, the control group made 68.58% (=15.5 / (15.5+7.1)) of the total changes immediately

after reading the �rst piece of information, whereas the treatment group made only 44.44% (=4 /

(4+5)) of the changes. Taking absolute values of initial bids into account, the same information

regarding food-borne illness of the same food item yielded about 40.74% (=(0.54-0.32)/0.54, as

shown in Table 1) decrease in willingness to pay (WTP) for those who did not pre-committed to the

food, but only about 11.54% (=(0.78-0.69)/0.78, as shown in Table 1) decrease in WTP for those

who made their pre-commitments. While loyal customers were less likely to be a�ected by negative

news of their beloved products, they were also less sensible and less responsive in picking up crucial

information when health or food safety risks were involved. Same patterns applied to almond �avor

as well.

Table 9 listed absolute numbers and percentages of participants who changed their preferences

after the study. In the control group, roughly 9.52% (=26.19%-16.67%) of participants' switched

away from peanut products after the study, and 7.15% (=40.48%-33.33%) for almond products. In

comparison, the switching percentages in the treatment group were only 5.41% (=28.37%-22.97%)

and 4.95% (=43.24%-39.19%) respectively. Evidence suggested that after pre-committing to certain
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Table 8: ATE on Changes in Bid - All & Preferred Only
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Table&4.2:+ATE+for+Changes+in+Bids,+All+&+Prefer+Only+

Table 9: Preference Changes Before & After Study by Flavor

Prefer Plain Prefer Peanut Prefer Almond Total
Control Before # 14 11 17 42

           % 33.33 26.19 40.48 100
After # 21 7 14 42
         % 50 16.67 33.33 100

Treatment Before # 21 21 32 74
           % 28.38 28.38 43.24 100
After # 28 17 29 74
         % 37.84 22.97 39.19 100
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Table 10: ATE on Bid - Causal Inference
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Table&2:)ATE)on)Bids)&)Causal)Inference)

food items (in the treatment group), dissonance feelings made subjects less willing to change their

behaviors and/or more inclined to stick to their previous food choices.

5 Discussion

5.1 Habits, Risk Perceptions and Causal E�ects (Identi�cation and Validation)

After talking about how participants in the treatment group behaved di�erently from those in the

control group in making and changing their bids (WTP: willingness to pay), this section starts

to explore the main reasons that caused these di�erences. Two major reasons were investigated.

One was (long-term) self-stated preference and the other was risk perception manipulated by the

experimental design. The following two sub-sections discussed how these two factors interacted with

psychological biases and �nally impacted food choice behaviors.

5.1.1 Determinants of Absolute WTP

Table 10 listed partitioned regressions of bid for all 9 scenarios (3 �avors in 3 rounds). Risk

perceptions and preference were controlled in these regressions.

First of all, preferences did have signi�cant impacts on bids. For plain and almond �avor,

preference yielded about 15 cents more in WTP. This preference premium reduced the treatment

e�ects to 5.2 cents for plain �avor in the initial round and about 6.6 cents for almond �avor in
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the two informational rounds. Previously, as shown in Table 5, these treatment e�ects were about

16 cents for the former and 13 cents for the latter. However, one could not merely say these

preference interpretations disprove the dissonance argument. Observing preference premiums across

(information) rounds within each �avor, one could �nd that for plain �avor, the premium increased

from the �rst round to the second round and for almond �avor, the premium decreased. One

interpretation of these �ndings was that the manipulation of risk perception triggered the interaction

between preference and dissonance feelings. For plain �avor, since the risk information was not

relevant to it, the premium was reinforced and people who claimed that they preferred the �avor

were willing to pay 3 (=$0.186-$0.155) cents more. In contrast, since almond �avor was involved in

food safety risks, the preference premium decreased (from $0.175 to $0.145 , then to $0.126).

Interestingly, the e�ect of preference on WTP was negative for the peanut �avor candy bars.

This strange relationship could be caused by the trade-o� with the treatment e�ect. The treatment

e�ect (i.e. adding premiums to bids due to pre-commitment) was so strong that the preference e�ect

compromised to be negative when �tting the data. Another explanation could be a cross-product

e�ect with plain and almond �avors. As peanut �avor being a more common option in the daily

life than the other two alternatives, those who liked it bid for a lower price.

Compared to the signi�cant impact of preference, risk perception seemed to be less in�uential

in a�ecting WTPs. It almost had no impact on the WTP for plain �avor. For almond, although

it was pretty close to be signi�cant in the third round, the magnitude of e�ect was only as low as

2.1 cents. Risk perception played a signi�cant role only for peanut �avor in the two informational

rounds, yielding 2.8-cent and 4.8-cent decrease in WTP for every one-point increase in risk percep-

tion. Considering the fact that peanut products were highly involved in the provided food safety

information, these signi�cant estimates could be seen as signal for successful manipulation15.

5.1.2 Determinants of Changes in WTP

Table 11 showed how changes in WTP were explained by driving factors, i.e. treatment (previous

food choices), preference, risk perception and the changes, etc. While preference was more important

in explaining pure WTP, risk perceptions had more explanatory power in interpreting the changes in

15Participants did view food safety risks as bad attributes. However, risk concerns were triggered only after the
information had been revealed. Though people in general decreased their bids as risk perceptions increased, the
changes were not large enough to overweight the bidding premiums caused by the psychological biases.
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Table 11: ATE on Changes in Bid - Causal Inference, All
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Table&4.1ATE,for,Changes,in,Bids,&,Causal,Inference,,All,,

WTP. Note �rst that dependent variables in Table 11 were changes in WTP from an earlier round to

a later round (i.e. dBid_pe21 = Bid_pe2−Bid_pe1), and hence, were all negative in value. In the

table, for peanut and almond �avor, the absolute values of risk perceptions signi�cantly negatively

impacted changes in WTP between the last two rounds and the initial round (Column 4, 5 and 7,

8); and changes in risk perception signi�cantly negatively impacted changes in WTP within the last

two rounds (Column 6 and 9). On average, 1 point increase in absolute value of risk perception in

a certain round (round 2 or 3) yielded about 2-cent decrease in WTP compared to the �rst round.

1 point increase in risk perceptions yielded about 4.6-cent decrease in WTP for peanut between the

second and the third round and about 2.2-cent decrease for almond. Preference, however, was only

marginally signi�cant.

In addition to the impact of preference and risk perceptions, treatment (i.e. pre-commitments to

food items) still played a role in mitigating changes in WTPs, signi�cant and large (in magnitude)

for peanut �avor, and close to signi�cant and relatively smaller (in magnitude) for almond �avor.

These positive estimates of the treatment e�ect were evidence of sticky behaviors due to a taste of

consistency.

Table 12 showed the robustness check for the above �ndings by using the subsample of those

who preferred the certain �avors. Comparing Table 12 with Table 11, main results are consistent.
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Table 12: ATE on Changes in Bid - Causal Inference, Preferred Only
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5.2 Market Demand and Price Elasticity

In this section, the focus is the aggregated results derived from each group. Results in this section

provide insights about market responses to food safety information.

In order to investigate market responses, aggregate demands for each �avor were derived from

the following subgroups: 1) control group, 2) treatment group, 3) control group with only subjects

who preferred the �avor, 4) control group with only subjects who did not prefer the �avor and 5)

all subjects in both control and treatment groups. The aggregate demands were then converted to

demand shares (in percentages) for each subgroup so as to make all 5 sub-groups comparable.

Table 13 listed the regression results of the �tted inverse demand functions for each �avor-

subgroup combination. Equation 5 is the inverse demand functional form used in �tting regressions

in Table 13.

Price(flavor, group) = a+ bDemand(flavor, group) +
3∑

k=2

µk + ε(flavor, group) (5)

In Equation 5, the inverse demand function was speci�c to ��avor, group� combination. There

were 3 �avors and 5 subgroups of subjects, each representing a customer pool in the real market.

Price was exogenously given by the design of the study. 11 price values ranged from $0 to $1, with

increment of 10 cents. Demand was calculated as the inverse cumulative percentage in accordance to
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Table 13: Inverse Demand Curve by Group
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each price value (i.e. the demand D at a certain price P is the percentage of the number of biddings

that are higher than or equal to P ). The constant a represented the intercept of the inverse demand

for the �rst round (default, no information). b was the slope e�ect. By the construction of the

model, price elasticity can be calculated by e = dDemand/Demand
dPrice/Price . µk represented the shift of the

inverse demand curve caused by the information in either round 2 or round 3. Focus was given to

the comparison of these estimates across subgroups to capture di�erent market responses to risk

information.

According to the results in Table 13, the slopes of the demand curves were roughly 0.10 for all

cases. In response to risk information, demand for peanut and almond �avor both shifted downward,

while demand for plain �avor did not, which once again suggested the successful manipulation of

risk information. However, for both peanut and almond �avor, the shift of demand curve was not

the same across di�erent subgroups. Take peanut �avor for example, the demand curve shifted

13.3 cents downwards in the control group (Middel Panel, Column 1), which meant at any given

demand level (in terms of market demand share), the price was 13.3 cents less in round 2 than

in round 1. In contrast, the treatment group did not show any signi�cant downward shift after

the same risk information being revealed to participants (Middel Panel, Column 2). Similarly, in

the third round, the downward shift was 19.5 cents for control group, signi�cant at 1% level; and

only 6.7 cents for the treatment group, but statistically insigni�cant. Di�erences remained when

comparison was made between treatment and control with only those who preferred peanut �avor

(Middel Panel, Column 3). Same for almond �avor, even though the demand curve signi�cantly
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Figure 2: Demand Curves in Percentage Share - Peanut
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shifted down for both treatment (Right Panel, Column 2) and control group (Right Panel, Column

1), the magnitude of shift was always larger in control group than in treatment (15.3 cents vs. 7.0

in round 2 and 17.6 cents vs. 9.1 in round 3).

Figure 2 to 4 showed the shift of demand curves across rounds for each �avor and subgroup.

Di�erences in the shift of demand curve suggested that customers with long-last preference or pre-

commitment were less responsive to food safety information regarding the product they chose earlier.

Psychological biases were crucial in in�uencing the e�cacy of public health communication with

consumers.

6 Conclusion

This study investigated how individual consumers react to food safety information and make pur-

chase decision according to their past food choices. Using an incentive compatible auction mech-

anism, this study elicited consumers' WTP under di�erent informational settings. Consistent to

the �ndings in psychology, consumer's judgment and information processing depend a lot on their

initial beliefs or consumption status.

Results showed that consumers bid much higher when they chose to commit to food items
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Figure 3: Demand Curves in Percentage Share - Almond

46#
#

Figure'3:'Demand'Curves'in'Percentage'Share'for'Different'Groups,'Almond'

# ########## #

########## #

0
.2

.4
.6

.8
1

P
ric

e

0 20 40 60 80 100
Demand Share

round1 round2
round3

Demand Share, Almond - Control

0
.2

.4
.6

.8
1

P
ric

e

0 20 40 60 80 100
Demand Share

round1 round2
round3

Demand Share, Almond - Treatment

0
.2

.4
.6

.8
1

P
ric

e

0 20 40 60 80 100
Demand Share

round1 round2
round3

Demand Share, Almond - Control, Preferred Only

0
.2

.4
.6

.8
1

P
ric

e

0 20 40 60 80 100
Demand Share

round1 round2
round3

Demand Share, Almond - Control, Non-Preferred

Figure 4: Demand Curves in Percentage Share - Plain
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(treatment) than when they were randomly assigned (control), suggesting cognitive dissonance. On

average, the bidding premium was about 13 cents (roughly 30%) higher for low-risk food item and

30 cents (almost 60%) higher for high-risk item. The bidding premiums were further enlarged as

food safety information was revealed to consumers. Con�rmatory bias hypothesis was supported

by the �ndings that subjects in the treatment group were more reluctant to change the bids despite

of increased risk perceptions. In terms of market responses, due to psychological biases among

consumers, demand curves were less possible to shift down under food safety risk.

Results in this study suggested that consumers were less responsive to public information due

to their existing habits. Extra strategies would be needed to increase the e�ciency of public com-

munication to promote health.
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