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ABSTRACT  

A problem currently facing risk communicators is how to modify risk perception and 

risky behavior among people who have previously engaged in a targeted risky behavior, 

given that research suggests that they are more strongly influenced by their personal 

experience of the probabilities associated with the risk than by descriptive information 

about the true probabilities associated with the risk. Hayes and Stone (2017) found early 

support for the hypothesis, based in Fuzzy Trace Theory, that the above finding occurs 

because experience strongly impacts gist risk perception – a coarse or “fuzzy” 

representation of the meaning of specific risk information – whereas descriptive 

information does not impact gist. The present research replicated the large effect of 

experience on gist, but also found a small effect of descriptive information on gist. 

Additionally, the present research found evidence to support a novel intervention that 

strengthened the effect of descriptive information on gist, though only for participants 

who had previously experienced a higher than average rate of losses due to a risky 

behavior. The main contributions of this research are 1) the finding that risk 

communications must influence gist perceptions of the probabilities associated with a risk 

if they are to reduce the effect of previous personal experience on future decisions about 

engaging in the risk, and 2) the presentation of a simple intervention that strengthens the 

effect of descriptive information on gist risk perception among certain experienced risk 

takers.   
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INTRODUCTION 

A risky decision can be defined as a choice between multiple options that each 

carry different probabilities of producing a given outcome (Kahneman & Tversky, 1979). 

A certain option carries a 100% chance of yielding one specific outcome, whereas a risky 

option yields one of two or more different outcomes, each of which has a specific 

probability of occurring. Many health decisions involve a risky option that is pleasurable 

but carries a high probability of causing one or more negative outcomes. For example, 

decisions about using cocaine involve two options– using the drug or not using the drug. 

Taking the drug is a risky option because it might or might not yield a host of 

probabilistic negative outcomes including heart attack, stroke, and addiction.1    

Extensive previous research has studied the ways in which people acquire 

information about the probabilities associated with risky options. Two methods of 

learning about probabilities that have been the subjects of recent attention are learning 

though “description” and learning through “experience”. Learning about probabilities 

through description occurs when a learner is presented with complete information about 

the probabilities associated with each option in a risky decision. On the other hand, 

learning about probabilities through experience occurs when a learner repeatedly 

experiences the outcomes of a risky option – either through passive observation or 

through actively making choices - and thereby gains a mental representation of the rate of 

																																																													
1 Taking cocaine or other drugs of abuse is also a risky option with respect to positive 

outcomes such as social approval and enjoyment, but this paper will be concerned with 

probabilistic negative outcomes.  
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each outcome associated with that option. For example, a heroin user might learn through 

description about the probability of suffering an overdose as a result of using heroin by 

reading an informational pamphlet that contains the national average rate of overdose per 

episode of heroin use. At the same time, he learns about the probability of overdose 

through experience each time he uses the drug, though the rate of overdoses that he 

personally experiences might be higher or lower than the national average.  

Descriptive information from a reputable source like a healthcare provider about 

the probabilities associated with a risky health decision is likely to be more accurate than 

personal experience because it is likely to be based on a much larger sample of data than 

a single individual would acquire through personal experience. Population-level data 

about the incidence of car accidents resulting from the choice to drive while drunk, for 

example, would clearly be based on a larger set of probability information than any 

individual drinker could acquire through direct experience of drinking and driving. 

Descriptive information about probabilities that comes from population-level data is, 

therefore, more likely to be representative of the true probability of causing a car accident 

by drunk driving. Consequently, it is likely to be superior to personal experience as a 

source of information to rely on when making a risky health decision. 

Unfortunately, previous research has demonstrated that personal experience of the 

probabilities associated with a risky option exerts a much larger effect on future decisions 

than does descriptive information about those probabilities (Jessup, Bishara, & 

Busemeyer, 2008; Lejarraga & Gonzalez, 2011; Weiss-Cohen, Konstantinidis, 

Speekenbrink, & Harvey, 2016). There remains a need to more deeply understand why 

prior experience so strongly influences future behavior, and why descriptive information 
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influences behavior only weakly among people with prior experience. Answering these 

questions can be the foundation for designing methods to more effectively convey 

descriptive information about risk to experienced audiences.   

The present research addresses this need by investigating a possible mediating 

role of gist risk perception, which is a coarse and subjective mental representation of risk 

information. Specifically, this study replicated a preliminary finding from Hayes and 

Stone (2017) that gist risk perception mediates the strong relationship between prior 

personal experience of probabilities and future risky decisions. Additionally, while Hayes 

and Stone (2107) found that descriptive information has no impact on gist, the present 

research found a small but significant effect of descriptive information on gist among 

participants who had experienced a lower than average rate of a negative outcome 

resulting from a risky decision. The present research also investigated a simple 

intervention designed to strengthen the effect of descriptive information about 

probabilities on gist risk perception and on decision making. The main contribution of 

this research is to expand knowledge about how to effectively influence risk perceptions 

and future risk behavior among individuals who have previously engaged in a targeted 

risky behavior.  

Learning from Experience versus Description 

There are at least two ways of forming mental representations about the 

probability of each possible consequence of a risky behavior. The first way, learning from 

description, involves reading about the probabilities. The majority of research on human 

decision making comes from studies in which participants learned from description 

(Weiss-Cohen et al., 2016). The participants in those studies read complete information 
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about the probabilities associated with various options before they made any decisions. 

One of the dominant theories of decision making that has emerged from this line of 

research is Prospect Theory (Kahneman & Tversky, 1979), which is a descriptive model 

of decision making under uncertainty. For the purposes of this paper, the most important 

part of Prospect Theory is “decision weighting.” Prospect Theory deviated from Expected 

Utility Theory by suggesting that subjective perceptions of the probabilities of events 

may deviate from the true probabilities. In Prospect Theory, these subjective probabilities 

are called decision weights. One typical example of how decision weights can deviate 

from true probabilities is the tendency to “overweight” rare events (see Figure 1, bottom 

left), which means that people tend to act as if they perceive small-probability events to 

be more likely than they really are. 

The second manner of learning about the probabilities associated with a risky 

option is learning by experience. Learning by experience involves directly witnessing the 

various outcomes of a risky option, and their attendant rates of occurrence, either through 

passive observation or through actively choosing between options. Research on 

experience learning has been less common than research on description learning, though 

it dates back to at least 1939 (Fantino & Anton, 2012). A common paradigm in 

experience learning studies is to offer participants two choices with unequal probabilities 

of yielding a reward (e.g., option A is yields a reward 70% of the time and option B 

yields a reward 30% of the time.) Participants learn about these probabilities by 

repeatedly choosing between A and B, before finally reporting which option they prefer.  

One of the significant findings from research on experience learning is that people 

who learn about a risky option through experience do not overweight rare events, as 
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predicted by Prospect Theory. Instead, they underweight them, acting as if small 

probability events are even less likely than they really are (Barron & Erev, 2003; Hau, 

Pleskac, Kiefer, & Hertwig, 2008; Hau, Pleskac, & Hertwig, 2010; Hertwig, Barron, 

Weber, & Erev, 2004; Rakow, Demes, & Newell, 2008; Ungemach, Chater, & Stewart, 

2009; Weber, Shafir, & Blais, 2004). Therefore, learning from description does not 

produce equivalent outcomes to learning from experience, even when the information 

read or experienced is identical. Decision researchers have dubbed this phenomenon the 

“description-experience gap” (Hertwig et al., 2004; Hertwig & Erev, 2009; Jessup et al., 

2008). 

Combining Description and Experience 

When people learn about the probabilities associated with a risky option through 

both personal experience and descriptive information, experience seems to influence 

decisions more strongly than does descriptive information (Hayes & Stone, 2017; Jessup 

et al., 2008; Lejarraga & Gonzalez, 2011; Weiss-Cohen et al., 2016). In fact, several 

studies have found that decisions made from both description and experience do not 

differ from decisions made from experience alone (Jessup et al., 2008; Lejarraga & 

Gonzalez, 2011; Weiss-Cohen et al., 2016).  

However, not all studies have found a null effect of descriptive information when 

combined with personal experience. Certain moderating factors control the extent to 

which descriptive information influences decisions. One moderator is timing. Descriptive 

information received in advance of any personal experience has a stronger effect on 

decisions than information delivered after experience has already begun to accumulate 

(Barron, Leider, & Stack, 2008). Additionally, descriptive information might have a 
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stronger effect on earlier decisions than later ones, which suggests a possible role of 

cognitive fatigue in increasing reliance on experience (Lejarraga, 2010). However, 

Lejarraga and Gonzalez (2011) failed to replicate that finding. 

Another important moderator is conflict between the probabilities described in an 

information source versus the probabilities a decision maker has previously experienced. 

In order for descriptive information to influence decision making, it needs to provide 

information that has not already been gleaned through experience. Barron et al. (2008) 

found that experienced learners’ decisions were influenced by descriptive information 

when it informed them of the possibility of a rare event that they had not experienced 

firsthand. Weiss-Cohen et al. (2016) provided participants with descriptive information 

that indicated that the average rate of a positive outcome from a certain risky option was 

25% or 49% different than they had experienced. The descriptive information did 

influence decisions when it conflicted with experience by 25%, but not by 49%. The 

authors suggest that the 49% discrepancy might have been too large, causing the 

information to be deemed unreliable. Relatedly, it also seems to be the case that 

discrepancies that are too small prevent descriptive information from influencing choices. 

As stated above, several studies have found no effect of description when it does not 

conflict with personal experience at all. Hayes and Stone (2017) found no effect of 

descriptive information on behavior when it conflicted with experience by only 6.67%. It 

remains to be determined how small the conflict between description and experience can 

be before the description ceases to influence decisions.  

Both timing and discrepancy size are sometimes impossible to manipulate in real 

world situations in which it would be desirable to make information more strongly 
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influence decisions. The present research tested a simple intervention designed to 

strengthen the influence of descriptive information on decision making when the 

information is delivered after experience has accumulated, and when the discrepancy 

between experience and description is small.  

Applying Fuzzy Trace Theory to Description and Experience Learning 

There is theoretical reason to suspect that the differential effects of descriptive 

probability information versus personal experience with probabilities might be mediated 

through differential effects on risk perception. According to dual-process theories such as 

Fuzzy Trace Theory, people form multiple subjective perceptions of a single probability, 

and each perception may be more or less influenced by various sources of information 

(Brainerd & Reyna, 1990; Reyna, 2008). While dual-process theories vary somewhat, the 

basic idea is that people process information on two levels. The first level has been 

variously described as automatic, intuitive, holistic, affective, etc. (Brainerd & Reyna, 

1990; Kahneman, 2011; Slovic, Finucane, Peters, & MacGregor, 2004). The second level 

has been described as analytical, logical, conscious, effortful, etc. (Brainerd & Reyna, 

1990; Kahneman, 2011; Slovic et al., 2004). 

One dual-process theory that has been explicitly applied to risky decision making 

is Fuzzy Trace Theory (Reyna, 2008; Reyna & Lloyd, 2006). Fuzzy Trace Theory 

distinguishes between verbatim risk perceptions (which are literal and exact 

representations of risk information) and gist risk perceptions (which are coarse, “fuzzy” 

representations of the meaning of verbatim risk information) (Brainerd & Reyna, 1990). 

People simultaneously encode gist and verbatim representations of risk information 

(Brainerd & Reyna, 1990). For example, a patient reading descriptive information about 



	 	

 
	

8 

the probability of nausea caused by a prescription drug would theoretically encode a 

verbatim perception of the risk (e.g., 30% chance of nausea), and at least one gist 

representation of the risk (e.g., “quite risky” or “not very risky” or “no risk”.) She might 

also store additional gist representations, such as “riskier than the other drug”. In this 

case, the bottom line for this individual might be “too risky.” Note that her gist 

representations are subjective and imprecise.  

Fuzzy Trace Theory connects gist perceptions, but not verbatim perceptions, to 

experience. Reyna and Lloyd (2006) describes gist representations as “traces of 

experience in memory” (p. 60). Gist risk perceptions have been connected to past 

experience with risky behavior (Mills, Reyna, & Estrada, 2008; Reyna & Lloyd, 2006). 

Mills et al. (2008) found that teenagers who had previously engaged in unprotected sex 

without contracting an STD reported smaller gist perceptions of the risk of catching an 

STD due to unprotected sex than did abstinent teenagers.  

Additionally, there is evidence for a “fuzzy processing preference”, or a tendency 

to utilize gist risk perceptions instead of verbatim risk perceptions when making risky 

decisions (Brainerd & Reyna, 1990; Reyna & Lloyd, 2006). This tendency becomes more 

pronounced with age and experience (Reyna, 2008; Reyna & Lloyd, 2006). For example, 

Reyna and Lloyd (2006) found that, compared to medical students, expert cardiologists 

considered fewer dimensions of risk when making hospital admissions decisions, which 

means that they based their decisions on simpler perceptions. When the doctors were 

asked to explicitly categorize hypothetical patients as either “high”, “medium”, or “low” 

risk, they were less likely than the medical students to utilize the “medium” category 

(Reyna & Lloyd, 2006). Based on her findings, Reyna (2008) argued that gist 
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representations are ultimately what people rely on when making decisions about risk. 

Indeed, risk perceptions are also an important predictor of future behavior (Brewer, 

Weinstein, Cuite, & Herrington, 2004; Stone, Bruine de Bruin, Wilkins, Boker, & Gibson, 

2016), and gist risk perceptions seem to be stronger predictors of future behavior than 

verbatim risk perceptions (Reyna, 2008; Reyna & Lloyd, 2006). 

Fuzzy Trace Theory provides a promising avenue for understanding the 

differential effects of description and experience on risky decisions, and also for 

informing future risk communication campaigns which, by definition, use descriptive 

information to influence behavior. If experience strongly influences gist representations, 

and gist representations in turn influence risky decision making, then a natural next step 

for risk communicators would be to design descriptive interventions that specifically aim 

to change gist representations.  

Hayes and Stone (2017) 

Hayes and Stone (2017) found early support for the hypothesis, based in Fuzzy 

Trace theory, that experience of probability information impacts behavior more strongly 

than descriptive information about probability information because experience has the 

stronger capacity to influence gist risk perceptions, and gist risk perceptions are in turn 

closely related to behavior. A primary motivation of the present research was to replicate 

findings from Hayes and Stone (2017) using a similar experimental design. We think the 

findings from Hayes and Stone (2017) are worthy of replication because they could shed 

light on the pathway between prior experience and future behavior, which could be 

helpful for designing interventions to strengthen the effect of descriptive information on 

behavior in experienced risk takers.  
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Experimental Design. Hayes and Stone (2017) utilized a gambling paradigm in 

which a sample of 268 college students interacted with a slot machine simulation on the 

Qualtrics online survey platform. The simulation manipulated their experience of the 

probabilities associated with the game by predetermining the number of wins and losses 

for each participant. The “low-loss” participants experienced two losses out of 60, while 

the high-loss participants experienced ten losses out of 60. Participants in the 

“description” condition also received a risk information display which told them that the 

“average” 2 rate of losses for the game was six out of 60. Thus, all participants 

experienced a 6.67% discrepancy between the number of losses they experienced and the 

number of losses described in the descriptive information display.  

After interacting with the slot machine simulation, some participants received the 

risk information display. Next, all participants reported their gist and verbatim risk 

perceptions. The final items measured participants’ willingness to bet on the outcome of 

the slot machine simulation.  

Results. We first examined the independent and interacting effects of risk 

information and experience on risk perceptions and behavior. Prior experience clearly 

influenced gist risk perception, verbatim risk perception, and behavior. Those who lost 

fewer rounds during the slot-machine simulation expected to lose fewer rounds in the 

future, and they placed larger bets. In contrast, providing the descriptive information had 

a much more limited effect. The information did reduce the influence of prior experience 

																																																													
2 Because the outcome of every round of the game simulation was predetermined, there 

was no true “average” rate of losses.  The six out of 60 rate of losses was fictional.  
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on verbatim risk perception (though only among participants who had experienced a 

higher than “average” rate of losses during the slot machine simulation), but it did not 

reduce the influence of prior experience on gist risk perception or behavior.  

We next investigated the effects of gist and verbatim risk perception on behavior 

(see Figure 2 for results of the path analysis). In the presence of prior personal 

experience, gist risk perception strongly influenced behavior, but verbatim risk 

perception did not influence behavior. Gist perception of risk also fully mediated the 

pathway between experience and behavior.  

In summary, the results from Hayes and Stone (2017) suggest that the mechanism 

behind the weak or null effect of description on behavior in previous research might be 

attributable to the failure of description to influence gist. The results combine findings 

from previous research that connected experience with gist (Reyna & Lloyd, 2006; Mills 

et al., 2008), gist with behavior (Brewer et al., 2004; Stone et al., 2016), and experience 

with behavior (Hertwig et al., 2004; Hertwig & Erev, 2009; Jessup et al., 2008, etc.).  

The Need for an Intervention to Make Information Count 

The most important conclusion from Hayes and Stone (2017) is that risk 

communication materials designed to change behavior among people with preexisting 

experience must be able to effectively influence gist risk perceptions if they are to be 

successful. In the present research, we tested an intervention designed to strengthen the 

impact of description by strengthening its effect on gist.  

The intervention is based on the hypothesis that experienced risk takers might not 

always notice that the descriptive information they read about the probabilities associated 

with a risk is actually different than the probabilities they have experienced. As such, 
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there would be no reason for them to update the risk perceptions they have derived 

through experience, nor to change their behavior.  We think that this explanation applies 

to our findings from Hayes and Stone (2017). Participants in that study might not have 

noticed that the probability of loss described in the risk information display that we 

provided conflicted with the probability of loss that they had each experienced. 

Therefore, the risk information might have felt to them like a confirmation of their 

experience rather than a source of conflicting data. Fagerlin et al. (2005) provides some 

evidence for this interpretation. In that study, 37% of people who were informed that the 

average rate of breast cancer in the United States is 13% reported that the risk was “about 

what they expected” (p. 296). However, the mean estimate of breast cancer risk from a 

sample of people who did not receive risk information was 46%.  

A likely reason that participants might have failed to notice a conflict between 

their experience and the descriptive information was that the size of the conflict in that 

study was small. Participants experienced either a 3.33% or a 16.67% rate of losses, and 

the descriptive information indicated that the “average” rate of losses was 10%. 

Participants’ experiences therefore only conflicted with the descriptive information by 

6.67%.  Weiss-Cohen et al. (2016) determined that descriptive information influences 

behavior when it conflicts with experience by 25%, but no prior research has determined 

if description still has an impact when the discrepancy is smaller. 

A straightforward way to make description matter more would be to make it 

conflict with experience to a greater degree. However, it is often impossible to 

manipulate the probabilities that people experience in real life, nor is it possible to 

manipulate the factual descriptive information about the probabilities associated with real 
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risks. As such, we designed an intervention that would instead increase decision makers’ 

likelihood of noticing conflicts between their experience and descriptive information 

even when those conflicts are smaller than 25%.  

The intervention is designed to work by prompting participants to compare the 

descriptive information they receive to their verbatim risk perceptions in order to 

emphasize any conflict between their risk perceptions and the information. We focused 

the intervention on verbatim risk perceptions even though verbatim risk perceptions did 

not influence behavior in Hayes and Stone (2017) because 1) we suspected it would be 

easier to point out inaccurate verbatim risk perceptions than gist risk perceptions because 

verbatim perceptions are specific and numerical, while gist perceptions are coarse and 

fuzzy, and 2) we suspected that noticing a verbatim conflict would cause a change in gist 

(e.g. changing from “very small” to “small”), or perhaps cause additional gist perceptions 

to be encoded (e.g. “larger than I thought”).  

The first step toward the goal of emphasizing conflict between descriptive risk 

information and verbatim risk perception is ensuring that participants have derived a 

verbatim risk perception from their experience. Fuzzy Trace theory holds that people 

automatically encode both gist and verbatim risk perceptions when they read risk 

information (Brainerd & Reyna, 1990; Reyna & Lloyd, 2006), but it is not clear that the 

same applies to deriving risk perceptions from experience. It is possible that people do 
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not automatically generate verbatim risk perceptions about risks they have experienced.3 

If people compare the verbatim risk information in the risk communication materials to 

their gist risk perceptions, they might not notice a conflict, and the descriptive 

information might not influence their behavior. However, if they compare the risk 

information to their verbatim risk perception, they should be more likely to notice a 

conflict because both are specific and numerical.  

In summary, we think there is a need to intervene to make information matter 

more by ensuring that people reading risk information compare that information to their 

verbatim rather than gist perceptions of their previous experience, which should make 

them more likely to notice if the risk information conflicts with their perceptions. If they 

notice a conflict, they should be more likely to update their risk perceptions, which 

should in turn lead to a change in their future decisions (particularly if noticing a conflict 

caused them to update their gist risk perceptions). The major goal of the present research 

was to test a simple way to achieve this result.  

The Present Research 

The present research had three aims. The first aim was to replicate the major 

findings from Hayes and Stone (2017). The second aim was to extend the findings from 

Hayes and Stone (2017) by evaluating the intervention described above. The third aim 

was to test the hypothesized mechanism behind the intervention, which was that causing 

																																																													
3 It is unlikely, for example, that most people have a conscious verbatim estimate of the 

percent of their rides in cars that have led to car accidents, though they probably do have 

a gist estimate (e.g. “very few”). 
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participants to notice any discrepancies between their verbatim risk perceptions and the 

descriptive information would cause them to be more influenced by the descriptive 

information (and, therefore, less influenced by experience) when they made decisions, 

even when the discrepancy between experienced probabilities and described probabilities 

is small.  

Aim #1: Replicate Effects from Hayes and Stone (2017)  

The results from Hayes and Stone (2017) required replication for several reasons. 

First, some of the analyses in that study were motivated by the results of prior analyses 

on the same data set, and therefore must be considered exploratory. Second, gist risk 

perception was measured with only one item, and verbatim risk perception was measured 

with only two. In the present research, we used three items to measure each dependent 

variable. Third, we think it likely that the behavioral measures in Hayes and Stone (2017) 

were difficult to understand. We believe that the behavioral measures in the present 

research are simpler.  

Fourth, participants exhibited a pattern of overestimation of risk on the verbatim 

risk measures in Hayes and Stone (2017). The participants’ inaccuracy makes it hard to 

conclusively interpret certain findings, especially with regard to the null effects of 

descriptive information on risk perception and behavior. One possible reason for 

participants’ overestimation of verbatim risk was the design of our experimental 

materials. Participants interacted with a game simulation that looked like a slot machine. 

Slot machines generally have high rates of losses, but the slot machine in our study had a 

very low rate of losses. It is possible that participants’ expectations about slot machines 

might have increased their perceptions of the riskiness of our simulation. In the present 
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research, the game simulation did not resemble a slot machine, but instead was a novel 

game called the “Fun Time Game”.  

We hypothesized that the important effects from Hayes and Stone (2017) would 

be replicated even after making the aforementioned changes to the study design. The 

effects from Hayes and Stone (2017) that we were most interested in replicating included 

the following:  

1. Personal experience with the probabilities associated with a risk influences gist 

risk perception, verbatim risk perception, and risky behavior. 

2. Descriptive information about the probabilities associated with a risk reduces the 

effect of prior experience on verbatim risk perception, but not gist risk perception 

or risky behavior. 

3. In the presence of personal experience with a risk, gist risk perception influences 

behavior, but verbatim risk perception does not. 

Aim #2: Test Intervention 

The present research investigated a new strategy for enhancing the effect of 

descriptive information about probabilities on gist risk perception in the presence of prior 

personal experience (see “Intervention” section on page 24 for details). This aim is split 

into two sets of analyses which evaluate the intervention by answering two different 

questions:  

1. Compared to providing descriptive information alone, does providing descriptive 

information with the intervention strengthen the effect of that information on risk 

perception and risk behavior? We hypothesized that adding the intervention would 
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strengthen the effect of the descriptive information, and thereby reduce the effect 

of experience on gist risk perception, verbatim risk perception, and risky behavior.  

2. Compared to providing no descriptive information at all, how much does the 

combination of descriptive information with the intervention alter gist risk 

perception and behavior? We hypothesized that participants who received the 

descriptive information with the intervention would be substantially less 

influenced by prior experience than participants who received no information at 

all.  

Aim #3: Test “Noticing” Mechanism 

In addition to testing the efficacy of the intervention, we also tested the hypothesis 

that motivated the design of the intervention by answering the following question: Does 

noticing a discrepancy between descriptive risk information and one’s personal verbatim 

risk perceptions cause decision makers to be more influenced by the descriptive 

information when making decisions, even when the discrepancy between experienced 

probabilities and described probabilities is small? We hypothesized that “noticers” (i.e. 

those who noticed a discrepancy between the risk information and their verbatim risk 

perceptions) would be more influenced by the descriptive information and thus less 

influenced by their prior experience. We suspected that providing the intervention would 

prompt many participants to become “noticers”. However, we also suspected that 

“noticers” who did not receive the intervention would still evidence a reduced influence 

of experience.  
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METHOD 

Participants 

Participants were 1422 MTurk workers aged 18 or older who received a sixty cent 

payment for enrolling in the study. One in one hundred participants also received an 

additional payment of $7.20 (i.e. one tenth of the imaginary money that participants 

accumulated while interacting with a game simulation during the study).  

Design 

This research utilized a 2 (experience: high-loss (EHL) and low-loss (ELL)) x 3 

three (description: no description (Dnone), description without intervention (Donly), and 

description with intervention (Dintervention)) experimental design. There were three 

dependent variables. The first dependent variable was gist risk perception, which captures 

a subjective and intuitive representation of the magnitude of a risk. The second dependent 

variable was verbatim risk perception, which is a specific and objective representation of 

the magnitude of a risk. The third dependent variable was risky behavior, which we 

operationalized as willingness to continue playing a financially risky game.  

There were two independent variables in this study. The first independent variable 

was experience, which means direct experience with the probabilities associated with a 

risky decision. We manipulated experience in this study by asking participants to play a 

simple game and controlling the number of times that they won the game or lost the 

game. There were two levels of the experience variable: high-loss (EHL) and low-loss 

(ELL). The levels were defined by the number of losses participants experienced. The 

high-loss group lost 10 rounds out of 60. The low-loss group lost two rounds out of 60.  
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 The second independent variable was description, which means descriptive 

information about the probabilities associated with the game. There were three levels of 

the description variable: no description (Dnone), description without intervention (Donly), 

and description with intervention (Dintervention). Participants in the no description group 

(Dnone) received no descriptive information about the probability of winning or losing a 

round of the game. Therefore, they had no knowledge about the game other than what 

they acquired through their experience playing. Participants in the description without 

intervention group (Donly) received a risk information display that provided information 

about the probability of losing the game. This level was referred to as Donly in this paper 

because it was delivered without the intervention. The description with intervention 

group (Dintervention) received the risk information display and also received the 

intervention. 

Discrepancy. A key aspect of the experimental design was creating a discrepancy 

between participants’ experience of the probability of losing the game and the 

information they received in the risk information display about the probability of losing 

the game. The present research retained the 6.67% discrepancy between description and 

experience that was utilized in Hayes and Stone (2017) (see Table 1 for details about the 

discrepancy in the present research).  

Intervention. This study investigated the efficacy of a simple intervention 

designed to prompt participants to notice the discrepancy between their verbatim risk 

perception of the probability of losing a round of the game (which was derived from their 

personal experience playing the game) versus the descriptive information about the 

probability of losing the game that was provided in the risk information display. To do so, 
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the intervention prompted participants to report their verbatim risk perceptions just before 

they received the risk information display by answering the question “If you played 

another 60 rounds of the Fun Time Game, how many do you think you would lose?”. The 

intervention group also answered the same question for a second time immediately after 

they received the display. Asking participants to report their verbatim risk perceptions 

immediately after they received verbatim risk information would theoretically strengthen 

the manipulation by reinforcing participants’ memories of the risk information that they 

learned from the display by giving them an opportunity to repeat the information before 

they forgot it. 

Materials 

Game Simulation. The study was administered through a survey on the Qualtrics 

online survey platform. The first part of the survey consisted of a series of screens meant 

to simulate a simple game called the “Fun Time Game”. Each round of the game 

simulation consisted of three screens, and participants played 60 rounds. Thus, the game 

simulation portion of the study consisted of 180 screens of a survey. Participants did not 

know that they were interacting with a game simulation that had predetermined results 

rather than a real game with variable results.  

Before beginning the game simulation, participants read general information 

about the study. The first page of the survey (Figure 3a) provided an overview of the 

study. The second page (Figure 3b) informed participants about how the game worked 

and told them that they would receive a randomly chosen quantity of money between 

zero and 100 dollars which would be deposited into their “bank”, and from which they 

would win or lose money each time that they won or lost a round of the game. They also 
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learned that winning rounds would add 10 cents to their banks whereas losing rounds 

would deduct 90 cents. The second page also included a reminder that every hundredth 

participant would receive an additional monetary payment equal to 10% of the money left 

in their bank at the end of the study. 

Participants next completed a sample round of the game simulation that contained 

instructions. The first page of the game simulation featured an image that said “press 

start” (see Figure 4). Participants needed to click a button at the bottom of the screen each 

time they saw the image in order to start the game simulation. The next screen featured a 

moving GIF of machine gears (see Figure 5), and stated “You will see this image while 

the game is processing your result”. During the actual game simulation (but not during 

the instructions), the second screen automatically advanced to the third screen after one 

second in order to suggest that the computer had finished processing the result of the 

round. The third screen taught participants what a winning round looked like and what a 

losing round looked like (see Figures 6 and 7, respectively). Participants knew that they 

had won a round because they saw an image that said “We have a winner!”. They also 

saw that money had been added to their bank because the bottom left of their screen 

showed a running total of how much money was in their bank.  Participants knew that 

they had lost a round when they saw an image that said “FAIL”. They also saw that 

money had been subtracted from their bank.  

After participants read the instructions, they completed a sample round of the 

game simulation. Then they were asked if they understood the game. Those who 

indicated that they did not understand the game clicked through the instructions screens 

for a second time before moving on.  
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Participants in the high-loss experience condition lost 10 rounds out of the 60 they 

played, while low-loss participants lost two rounds out of the 60 they played. So that all 

participants finished the 60 rounds with the same quantity of money in their banks, the 

low-loss participants began the study with $68.00 in their banks, whereas the high-loss 

participants began the study with $76.00 in their banks.  

The design for the game simulation in the present research is based on the game 

simulation previously utilized in Hayes and Stone (2017). The simulation in the previous 

study differs from the simulation in the present study because it had the appearance of a 

slot machine rather than of “Fun Time Game”. We changed the appearance of the game 

simulation in the present study because of concerns that participants’ prior experiences 

playing slot machines might have influenced their perceptions of the probabilities 

associated with the slot machine simulation in our study.  

Risk Information Display. Participants in the description without intervention 

(Donly) and description with intervention (Dintervention) conditions received a risk 

information display that presented fictional descriptive information about the “average” 

rate of losses experienced by “1,268 players during previous administration of the study” 

(see Figure 8). The display was visually very similar to the numerical display from Hayes 

and Stone (2017).  

The risk information display indicated that previous players had lost an average of 

six rounds per 60, and thus that there was a 10% probability of losing a round of the Fun 

Time Game. The information in the risk information display did not accurately reflect the 

odds that any participant experienced since every participant lost rounds during the game 

simulation at a rate higher or lower than 10%. However, the risk information display did 
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provide accurate information about the rate of losses participants would experienced if 

they chose to continue playing the game, which they had an opportunity to do at the end 

of the study. Participants were asked at the end of the study if they wanted to continue 

playing the Fun Time Game in order to try to add additional money to their banks before 

the study ended. Those who chose to continue playing lost 10 rounds out of 100 (10%).  

The game simulation has a neutral expected value when the rate of losses is, as 

described, 10% (see Table 1 for additional information about the expected values in this 

study). Thus, if participants only considered the information in the risk information 

display when making their decisions, they should have no preference between continuing 

to play or not continuing to play.  However, if experience does influence behavior, then 

participants in the high-loss groups should behave differently than participants in the low-

loss groups in predictable ways. Participants in the low-loss group experienced a positive 

expected value while they were interacting with the game simulation, and thus should 

prefer to keep playing. Participants in the high-loss group experienced a negative 

expected value while they were interacting with the game simulation, and therefore 

should prefer not to continue playing. 

Measures 

Gist Perception of Risk. Our gist risk perception measure was a composite of 

three items. Responses to the three items were z-scored and averaged for analysis. (See 

Appendix A for a list of all risk perception items.) The first gist risk perception item was 

“Overall, for you, which of the following best describes the chance of LOSING a round 

of the Fun Time Game?” (response options: Almost no chance, Very small chance, Small 

chance, Somewhat small chance, Moderate chance, Somewhat large chance, Large 
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chance, Very large chance, Extremely large chance). This item was closely patterned after 

the gist risk perception item from Mills et al. (2008) that read “Overall, for you, which of 

the following best describes the risk of having sex?”. This item is a gist measure because 

it encourages participants to answer in a way that is subjective (“for you”) and holistic 

(“overall”), and because the response options represent imprecise and coarse categories of 

perceived risk rather than specific and numerical categories.  

The second item was “Each time you play, what do you feel are your chances of 

LOSING the Fun Time Game?”. The response options were 15 buttons. The first button 

was labelled “No chance of losing”, the eighth button “small chance of losing”, and the 

fifteenth button “medium chance of losing. This item was the single measure of gist risk 

perception in Hayes and Stone (2017). It taps into gist risk perception because there are 

no clearly labelled numerical options to choose from. Participants needed to choose the 

button that felt most correct to them while having little indication of the literal meaning 

of their choice. This is an appropriate measure of gist risk perception because gist risk 

perceptions are fuzzy, subjective, and imprecise (Brainerd & Reyna, 1990). However, this 

item still provides substantial specificity for a gist risk perception measure, given that it 

includes 15 options that cover the range from “no risk” to “medium risk”, or about zero to 

50% risk. (Contrast this with, for example, Mills et al. 2008, in which all gist risk 

perception items had no more than five response options.) In fact, it is possible that this 

item provides too many response options. However, we will use this item in the present 

research because we used it in Hayes and Stone (2017), so we will be able to directly 

compare results on this item to the results we found in the previous study.  
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The third gist risk perception item was “If I kept playing the Fun Time Game, I 

would eventually have _____ money in my bank” (response options: Much less, Less, 

About the same, More, Much more). This is a gist risk perception item because it elicits 

participants’ general understanding of the financial consequences of the game. The 

response options are appropriate to assess gist because they are categorical and coarse. 

This item was derived from a gist risk perception measure in Mills et al. (2008).   

Verbatim Perception of Risk. As with our gist risk perception measure, our 

verbatim risk perception measure is a composite of three items. Responses to the three 

items were z-scored and averaged for analysis. The first verbatim risk perception item 

was “If you played another 60 rounds of the Fun Time Game, how many do you think you 

would lose?” (response options: 0 to 60). This is a verbatim risk perception item because 

it requires a specific, numerical answer. It also “preserves the surface form” of the 

information from the risk information display (Brainerd & Reyna, 1990). In other words, 

answering this question correctly entails merely repeating the information from the risk 

information display; no other processing of the information is required. This item was 

used in Hayes and Stone (2017).  

The second verbatim risk perception measure was “Each time you play, what do 

you think are your chances of LOSING the Fun Time Game?” (response options: 0% to 

50%). This is also a verbatim perception item because it assesses participants’ specific 

and numerical representations of risk. This item differs from the previous item because it 

requires more cognitive processing (i.e. converting six out of 60 to 10%). This item was 

also used in Hayes and Stone (2017).  
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The third verbatim risk perception measure was “If you played another 100 rounds 

of the Fun Time Game, how many do you think you would lose?” (response options: 0 to 

100). Like the other two verbatim risk perception items, this item assesses participants’ 

understanding of the specific probability of losing a round of the Fun Time Game. It is a 

verbatim risk perception item because it assesses explicit knowledge of the information 

provided in the risk information display, and because the response options are individual 

numbers rather than categories.  

Willingness to Continue Playing the Game. We operationalized risky behavior 

by measuring participants’ willingness to continue playing the game. The measure 

consisted of three items. Responses to the three items were z-scored and then averaged 

for analysis. The items measured how participants would behave if they wanted to 

maximize the quantity of money in their banks.  

The first item was “Imagine that you have the opportunity to let the computer play 

100 more rounds of the Fun Time Game for you. Results for all 100 rounds would be 

delivered to you instantly (i.e. you would not need to click through the rounds). 

Assuming that you want to maximize the amount of money in your bank, how likely 

would you be to play the additional rounds?” (response options: Extremely likely, 

Moderately likely, Slightly likely, Neither likely nor unlikely, Slightly unlikely, 

Moderately unlikely, Extremely unlikely). We asked participants if they wanted to let the 

computer automatically play more rounds for them, rather than asking if they wanted to 

click through and play more rounds themselves, in order to control for unwillingness to 

play the game for non-financial reasons – such as feeling that the game was too dull or 
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time-consuming. This approach has been utilized in previous research (Camilleri & 

Newell, 2013; Weiss-Cohen et al., 2016).  

The second item had two parts. The first part was “Imagine that you had to pay 

money from your bank to get those 100 extra rounds or, alternatively, to decline them. If 

you didn’t pay any money, the computer would decide for you whether it played the extra 

rounds or not. Assuming that you want to maximize the amount of money in your bank, 

would you be willing to pay?” (response options: Yes, I would pay money for the 100 

extra rounds; Yes, I would pay money to decline the 100 extra rounds; No, I would not 

pay any money). The second part was: “How much?” (response options: “1% of the 

money in my bank” to “100% of the money in my bank”). Participants who chose “No, I 

would not pay any money” for the first part of this item did not answer the second part. 

Responses to the two parts of this item were converted into a single scale from 1 (would 

pay 100% of bank to play) to 201 (would play 100% of bank to not play).  

The third item also had two parts. The first part was “Would you like to let the 

computer play 100 more rounds of the Fun Time Game for you? Results will be delivered 

instantly (with no effort on your part), and you do not need to pay for them. You might 

win or lose money from your bank” (response options: yes or no). The second part was 

“How much do you prefer your decision?” (response options: Prefer a great deal, Prefer a 

lot, Prefer a moderate amount, Prefer slightly, No preference). Both parts of this item 

appeared on the same screen of the survey, so participants were able to refer to their 

answer on the first part while answering the second part. Responses to these items were 

converted into a single scale from 1 (prefer to play a great deal) to 11 (prefer a great deal 

not to play). The key difference between this item and the previous items is that the 



	 	

 
	

28 

previous items were hypothetical, while this item involved a decision that participants 

were led to believe was real and consequential.   

Perception of Discrepancy Item. A central motivation of this research was to test 

whether or not people who noticed a discrepancy between information about a risk and 

their own pre-existing perceptions about that risk would be more influenced by the 

information when making decisions. To assess participants’ awareness of the discrepancy 

between their own perceptions of the riskiness of the experimental game simulation and 

the information provided in the informational display, we asked “Think back to the 

moment when you saw this display:” (The display was pictured) “At the time you saw it, 

did you notice a difference between the chance of losing indicated in the display and your 

own estimate of the chance of losing the game?” (response options: Yes, I noticed that the 

number of losses indicated in the display was very different than my estimate; Yes, I 

noticed that the number of losses indicated in the display was slightly different than my 

estimate; No, I did not notice a difference). Responses to this item were used to separate 

the sample into two groups (“noticed” and “did not notice”) for the third set of analyses. 

Participants who indicated that the display was “very different” or “slightly different” 

than their estimates were grouped together in the “noticed” category, instead of into 

separate categories, because we did not plan to run any analyses comparing the “very 

different” respondents to the “slightly different” respondents. We included two “noticing” 

response options only to help ensure that participants who noticed very small differences 

would place themselves into the “noticing” group.  

Gambling Preferences Items. We measured participants’ characteristic gambling 

preferences using the gambling preferences subscale of the 30-item version of the 
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Domain-Specific Risk-Taking (DOSPERT) Scale (Blais & Weber, 2006). The subscale 

includes three items (see Appendix), which each ask about the respondent’s likelihood of 

engaging in various financial gambles. Responses to the three items were averaged, and 

the average was used during analyses to control for typical tendency to engage in or 

avoid risky financial gambles.  

Filler Items. Participants answered a number of filler items in order to blur any 

demand characteristics that might have been generated by repeatedly asking questions 

about risk perception.  The filler items additionally helped to ensure that participants’ 

responses to risk perception items that resembled earlier items were not influenced by 

their answers to the earlier items. The filler items were interspersed between the risk 

perception items (see Figure 9 for placement of the filler items).  

The filler items were as follows: “The Fun Time Game is easy to understand”, “I 

would play the Fun Time Game even if I couldn’t win money”, “The Fun Time Game is 

more fun than other internet games”, “The Fun Time Game is exciting to me,” and I 

would play the Fun Time Game just for fun”. We consider these items to be adequate 

filler items because we do not believe that answering these items would have influenced 

participants’ responses on any of our substantive measures.      

Attention Items. Inattentive responding on self-report measures is a common 

problem that negatively affects data quality and reduces statistical power (Maniaci & 

Rogge, 2013). We screened out excessively inattentive participants using the eleven-item 

Infrequency Subscale of the Attentive Responding Scale (ARS-33) (Maniaci & Rogge, 

2013) (see Appendix). Each item is a statement that most people are expected to agree 

with (“I don’t like getting speeding tickets”) or disagree with (“I enjoy receiving 
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telemarketers’ calls”). Each item is scored such that more unusual answers receive a 

higher score than more commonly expected answers. The assumption behind this scale is 

that a pattern of multiple unusual responses would be caused by inattention. Participants 

whose scale scores were higher than the recommended cutoff score of 11.5 were excluded 

from all analyses.  

Procedure 

Potential participants first reviewed the informed consent document and 

electronically signed it if they wanted to participate in the study. Those who chose to 

participate then began the study by reading the instructions described in the “game 

simulation” section, above. Then they learned how much money had been deposited into 

their imaginary banks. High-loss participants started with $76.00 and low-loss 

participants started with $68.00. Next, they clicked through the game simulation screens 

sixty times in order to simulate sixty rounds of a game. As previously noted, the result of 

every round of the game simulation was predetermined in order to manipulate the number 

of rounds lost and won, but participants were unaware that the results had been 

predetermined. Participants in the high-loss condition lost ten rounds of the 60 (16.67% 

chance of loss per round). Participants in the low-loss condition lost two rounds of the 60 

(3.33% chance of loss per round). The order of losses and wins for each condition was 

the same as it was in Hayes and Stone (2017), in which we determined the order using an 

internet number randomizer. We also created two versions of the order of losses for each 

experience group (i.e. high-loss and low-loss) which were counterbalanced and then 

combined for analysis. 
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We then provided the risk information display to participants in the description 

only condition and the description with intervention condition. The steps that participants 

followed next depended on description condition. Participants in the no description 

condition (Dnone) skipped this portion of the experiment. Participants in the description 

only condition (Donly) received the risk information display, and participants in the 

description with intervention condition received both the risk information display and the 

intervention (Dintervention). Participants who received the display were able to look at it for 

as long as they desired. At the top of the display screen there was a note indicating to 

participants that the information from the display might help them make informed 

decisions later in the study.  

Participants then completed the following measures in the following order: filler 

item 1, gist risk perception item 1, filler item 2, gist risk perception item 2, filler item 3, 

gist risk perception item 3, filler item 4, verbatim risk perception item 1, filler item 5, 

verbatim risk perception item 2, filler item 1, verbatim risk perception item 3, filler item 

3, willingness to continue playing game items, perception of discrepancy item, gambling 

preferences items, and attention items (see Figure 9 for a timeline of participants’ 

progression through the study; see Appendix for a list of all items). Participants in the no 

description condition did not answer the perception of discrepancy item.  

At the conclusion of the experiment, all participants learned that the final quantity 

of money in their banks was $72.00. They were thanked for their participation and 

viewed instructions about how to obtain payment through MTurk, and also received a 

unique code that they needed to enter on the MTurk website in order to obtain payment. 

Within a few days subsequent to their participation, 14 participants learned that they were 
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chosen to win additional money (i.e. one tenth of the money in their bank at the end of 

the study, or $7.20) when the money was deposited into their Amazon payment accounts.  
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RESULTS 

Data Cleaning 

Of the 1422 participants recruited through MTurk, 114 withdrew from the study 

before being assigned to a loss condition. An additional 92 participants withdrew from 

the study after being assigned a loss condition, but before being assigned a description 

condition. During the study, participants answered questions only after they had been 

assigned to both a loss condition and a description condition. Therefore, participants 

missing either condition assignment had no data, and were eliminated. 

It is noteworthy that participants assigned to the high-loss condition comprised a 

significantly larger percentage of the 92 participants who withdrew before receiving a 

description condition (59 versus 33, c2 = 7.90, p = .01). This phenomenon might be 

attributable to the high-loss participants’ experiencing more losses during the game 

simulation than did the low-loss participants.   

Of the remaining 1216 participants, two were assigned to both an experience 

condition and a description condition but did not answer any questions. An additional 182 

scored above the established cutoff for excessive inattention on the ARS-33 (see Maniaci 

& Rogge, 2013), and were eliminated. Participants eliminated due to inattention were 

more likely to belong to the low-loss condition (n = 102) than the high-loss condition (n 

= 80),  but that difference was not statistically significant c2 = 2.12, p = .145.  

The final sample included 1032 participants. The sample sizes within each 

condition were similar: LL, Dnone = 176; HL, Dnone = 171; LL, Donly = 171; HL, Donly = 

173; LL, Dintervention = 171; HL, Dintervention = 170. Due to unanswered questions during the 
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study, the degrees of freedom vary slightly between different analyses, ranging from 1026 

to 1023.  

Descriptive Statistics and Item Transformations 

Table 2 displays the descriptive statistics, per condition, for each gist risk 

perception, verbatim risk perception, and willingness to play item. No transformations 

were performed on the gist risk perception items. We performed a logarithmic 

transformation on each verbatim risk perception item due to problems in the raw data that 

can be seen in Table 2, including substantial skew to the right, heterogeneity of variance, 

and the presence of outliers. The log transformations successfully reduced skew in the 

distributions of each verbatim risk item.  

We recoded the second willingness to play item because of the presence of 

extreme answers on each side of the distribution (especially on the positive side) within 

each group. The extreme answers caused substantial positive skew that was resolved by 

recoding the response scale. The original scale ranged from 1 (willing to pay 100% of 

bank to decline extra rounds) to 201 (willing to pay 100% of bank to accept extra 

rounds).We re-coded in the following manner: 1 = Willing to pay > 10% of bank to 

decline extra rounds; 2 = willing to pay 6-10% of bank to decline extra rounds, 3 = 

willing to pay 1-5% of bank to decline extra rounds; 4 = not willing to pay; 5 = willing to 

pay 1-5% of bank to play extra rounds; 6 = willing to pay 6-10% of bank to play extra 

rounds; 7 = willing to pay > 10% of bank to play extra rounds.  

Creating the Measures 

We created three dependent measures that are each the combined result of three 

items. The gist perception measure is the average of the three z-scored gist perception 
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items (all inter-item correlations > .45; α = .65) (see Table 3 for all inter-item 

correlations). Likewise, the verbatim measure and the willingness to play measure are the 

combined results of the transformed, z-scored verbatim perception items (all inter-item 

correlations > .60; α = .86) and the transformed, z-scored willingness to play items (all 

inter-item correlations > .49; α = .71), respectively.  

Aim 1: Replicate Results from Hayes and Stone (2017) 

Analysis Plan. We used orthogonal contrast tests to analyze the effects of 

experience (high-loss versus low-loss) and description (no description versus description 

only) on each dependent measure: gist risk perception, verbatim risk perception, and 

willingness to play. As in Hayes and Stone (2107), the effect of description in this study 

was operationalized as a reduced effect of experience. Participants’ experiences 

interacting with the game simulation were meant to represent situations in which 

experienced rates of loss are higher or lower than the average rate of loss, and thus are 

not representative of probable future outcomes. We are, therefore, modelling situations in 

which it is desirable to use information to reduce the influence of previous experience on 

risk perception and behavior. 

This set of analyses did not utilize the description with intervention condition 

because that condition was not included in Hayes and Stone (2017), and was therefore 

not relevant to our first aim of replicating the effects of that study. We conducted the 

following five tests:  

1. Main effect of experience: compared the high-loss condition to the low-loss 

condition 
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2. Main effect of description: compared the no description condition to the 

description only condition.  

3. Interaction between experience condition and description condition: assessed the 

interaction between experience condition (high-loss versus low-loss) and 

description condition (no description versus description only) 

4. Simple effect of description condition on low-loss participants: compared the 

effects of the no description condition to the description only condition for 

participants in the low-loss condition 

5. Simple effect of description condition on high-loss participants: compared the 

effects of the no description condition to the description only condition for 

participants in the high-loss condition 

Note that we are interested not in the main effect of description (test 2), but in the 

interaction between description and experience (test 3) because the effect of providing 

descriptive information about the risk should be different for high-loss versus low-loss 

participants. Low-loss participants who receive the descriptive information should 

increase their risk perceptions and reduce their willingness to play (test 4), whereas high-

loss participants who receive the descriptive information should reduce their risk 

perceptions and increase their willingness to play (test 5). We hypothesized, therefore, 

that test 2 would be insignificant and tests 3-5 would be significant. (The same applies to 

the analyses for Aims 2 and 3). 

We also performed a path analysis to analyze the relative influence of gist versus 

verbatim risk perception on willingness to play, to determine if the effects of experience 

on willingness to play are mediated by risk perception, and to determine if the reduced 
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effect of experience on willingness to play is mediated by risk perception.  The path 

analysis was performed in AMOS. Responses to the betting preferences scale were 

included in the model as a covariate. 

Gist Risk Perception. As seen in Figure 10, experience strongly affected gist risk 

perception, such that participants who lost more often during the game simulation (M = 

.61, SD = .61) perceived the risk of losing the game to be larger than those who lost less 

often (M = -.58, SD = .60), t(1026) = 25.49, p < .001, d = 1.59. As expected, there was no 

main effect of description condition on gist risk perception, t(1026) = 0.12,  p = .90, d = 

.01.  

In contrast to Hayes and Stone (2017), there was a significant interaction between 

description and experience, t(1026) = 1.96, p= .051, d = .12. Providing the risk 

information display had no effect on the gist risk perceptions of participants in the high-

loss condition, t(1026) = 0.58, p = .57, d = .04, but it did have an effect on those in the 

low-loss condition, t(1026) = 2.19, p = .03, d = .14. Low-loss participants who received 

the risk information display reported larger gist perceptions of risk (M = -.50, SD = .58) 

than those who did not receive the information (M = -.65, SD = .63). 

Verbatim Risk Perception. Experience had a strong effect on verbatim risk 

perception, t(1024) = 20.41, p < .001, d = 1.28 (see Figure 11). Participants who lost 

more often during the game simulation (M = 1.62, SD = .79) had larger verbatim 

perceptions of the riskiness of the game than those who lost less often (M = .63, SD = 

.73).  

The main effect of description was also significant, t(1024) = 4.25, p < .001, d = 

.27, but was qualified by an interaction between description and experience, t(1024) = 
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6.66, p < .001, d = .42. Providing the risk information display increased verbatim risk 

perceptions among those in the low-loss conditions, but that effect was only marginally 

significant (MDNone = -.56. vs. MDOnly = -.43), t(1024) = 1.71, p = .09, d = .11. Providing 

the risk information display substantially reduced the verbatim risk perceptions of 

participants in the high-loss condition (MDNone = .88 vs. MDOnly = .24), t(1024) = 7.71,  p< 

.001, d = .48.  

Willingness to Play. Participants who had lost less often during the game 

simulation were more likely to be willing to continue playing (M = .45, SD = .64) than 

those who had lost more often (M = -.46, SD = .77), t(1023) = 17.69, p < .001, d = 1.11 

(see Figure 12). As expected, there was no main effect of description, t(1023) = 0.43, p = 

.67, d = .03. Again in contrast to Hayes and Stone (2017), providing the risk information 

display reduced the discrepancy in willingness to play between high-loss and low-loss 

participants (Interaction t(1023) = 2.44, p = .02, d = .15). The simple effect of description 

did not reach significance for the low-loss experience condition, t(1023) = 1.43, p = .15, 

d = .09, but the trend was that participants who received information (M = .41, SD = .63) 

were less likely to be willing to continue playing than those who did not (M = .52, SD = 

.63). In the high-loss condition, participants who received the risk information display (M 

= -.41, SD = .79) were more likely to be willing to continue playing the game than those 

who did not (M = -.56, SD = .76), t(1023) = 2.02, p=.04, d = .13. 

Modelling Contributions to Willingness to Play. See Figure 13 for the results of 

the first path analysis. Before performing the path analysis, we first tested and confirmed 

the assumption of non-multicollinearity (all bivariate correlations < .66 and all VIF < 

2.24). After running the path analysis, the model fit indices indicated very good model fit 
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(c2(7) = 4.36, p = .74; CMIN/DF = .62; RMSEA < .001; NFI = .99; CFI = 1.00). 

Characteristic betting preference was a covariate in this model. Participants’ characteristic 

betting preferences had a significant impact on willingness to play. Those who reported 

that they are more likely to engage in financial gambles were more likely to be willing to 

continue playing the game ß = .07, SE = .02, p = .01. 

As stated above, experience strongly influenced gist risk perception (ß = .66, SE 

= .04, p<.001) and verbatim risk perception (ß = .53, SE = .05, p<.001). In turn, gist risk 

perception strongly influenced willingness to play (ß = -.25, SE = .03, p<.001), such that 

higher gist risk perceptions predicted lower willingness to play. Verbatim risk perception 

did not, however, influence willingness to play ß = -.02, SE = .03, p = .35. The effect of 

experience on willingness to play (ß = -.54, SE = .04, p<.001) was partially mediated by 

gist risk perception. In contrast to Hayes and Stone (2017), the direct effect of experience 

on willingness to play was still significant after controlling for gist risk perception (ß = -

.36, SE = .06, p<.001), which indicates that the effect of experience on willingness to 

play was not entirely explained by its ability to alter gist.  

Providing descriptive information reduced the effect of experience on gist risk 

perception (ß = -.05, SE = .03, p = .05) and on verbatim risk perception (ß = -.17, SE = 

.03, p < .001). The reduced effect of experience on gist risk perception causes a reduced 

effect of experience on willingness to play, since gist risk perception influences 

willingness to play. The total effect of the interaction between experience and description 
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on willingness to play was significant (ß = .07, SE = .03, p = .03) 4. Even after controlling 

for risk perception, the direct effect of the interaction on willingness to play was still 

significant (ß = .05, SE = .03, p =.05 ), which means that the capacity of the descriptive 

information to reduce the effect experience on willingness to play was not completely 

explained by changes in risk perception.  

Aim 2.1: Test Efficacy of Intervention Compared to Descriptive Information Alone 

Analysis Plan. We ran the same five orthogonal contrast tests from Aim 1, but 

instead of comparing the no description condition to the description only condition, we 

compared the description only condition to the description with intervention condition. 

We were therefore able to look for any strengthening of the effect of description by 

adding the intervention. We ran these five tests on each dependent measure: 

1. Main effect of experience: compared the high-loss condition to the low-loss 

condition 

2. Main effect of description: compared the description only condition to the 

description with intervention condition. 

																																																													
4 Note that even though the signs for the interaction beta are in opposite directions for 

risk perception and willingness to play, in both of these the cases the interaction means 

that the descriptive information reduced the effect of experience.  The reason the signs 

reverse is that experience was positively related to risk perception, but negatively related 

to willingness to play. 
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3. Interaction between experience condition and description condition: assessed the 

interaction between experience condition (high-loss versus low-loss) and 

description condition (description only versus description with intervention) 

4. Simple effect of description condition on low-loss participants: compared the 

effects of the description only condition to the description with intervention 

condition for participants in the low-loss condition 

5. Simple effect of description condition on high-loss participants compared the 

effects of the description only condition to the description with intervention 

condition for participants in the high-loss condition 

Gist Perception. High-loss participants (M = .51, SD = .62) reported much larger 

gist perceptions of risk than low-loss participants (M = -.49, SD = .58), t(1026) = 21.23, p 

< .001, d = 1.33 (see Figure 10). There was no main effect of description condition, 

t(1026) = 1.53, p=.13, d = .10, but there was an interaction between description condition 

and experience condition, t(1026) = 2.20, p = .03, d = .14. High-loss participants in the 

intervention condition (M = .42, SD = .67) reported lower gist perceptions of risk than 

those who received the descriptive display without the intervention (M = .59, SD = .57), 

t(1026) = 2.64, p = .008, d = .17. The intervention did not have an effect on low-loss 

participants’ gist risk perceptions, compared to the descriptive display alone, t(1026) = 

.47, p = .64, d =.03.  

Verbatim Perception. Verbatim perceptions of risk were larger among high-loss 

participants (M = .47, SD = .79) than low-loss participants, t(1024) = 12.21, p < .001, d = 

.76 (see Figure 11). There was no main effect of description condition, t(1024) = 1.43, p 

=.15, d = .09, nor an interaction between description condition and experience condition, 
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t(1024) = 1.47, p = .14, d = .09. The intervention did not have an effect on low-loss 

participants’ verbatim risk perceptions, compared to the description alone, t(1024) = 0.03, 

p = .977, d < .01. However, high-loss participants who received the intervention (M = 

.17, SD = .54) reported smaller verbatim perceptions of risk than those who received the 

description alone (M = .32, SD = .78), t(1024) = 2.06, p = .04, d = .13.   

Willingness to Play. Experience influenced willingness to play, t(1023) = 15.19, 

p < .001, d = .95. There was no main effect of the description, t(1023) = .34, p = .74, d = 

.02, and description condition did not interact with experience, t(1023) = 0.02, p = .99, d 

< .01. The simple effects of description condition on each loss condition were not 

significant (both p’s > .80). Compared to providing the descriptive display alone, adding 

the intervention had no impact on willingness to continue playing the game (see Figure 

12).  

Aim 2.2: Test the Efficacy of the Intervention Compared to No Descriptive 

Information 

Analysis Plan. We approached Aim 2.2 in the same manner as we approached 

Aims 1 and 2.1. We ran the same five orthogonal contrast tests, this time comparing the 

no description condition to the description with intervention condition. We were therefore 

able to assess the cumulative benefit of providing both the description and the 

intervention. We ran these five tests on each dependent measure: 

1. Main effect of experience: compared the high-loss condition to the low-loss 

condition 

2. Main effect of description: compared the no description condition to the 

description with intervention condition. 
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3. Interaction between experience condition and description condition: assessed the 

interaction between experience condition (high-loss versus low-loss) and 

description condition (no description versus description with intervention) 

4. Simple effect of description condition on low-loss participants: compared the 

effects of the no description condition to the description with intervention 

condition for participants in the low-loss condition 

5. Simple effect of description condition on high-loss participants compared the 

effects of the no description condition to the description with intervention 

condition for participants in the high-loss condition 

 Gist Risk Perception. The main effect of experience was strong, t(1026) = 23.23, 

p < .001, d = 1.45 (see Figure 10), and there was no main effect of description, t(1026) = 

0.40, p = .69, d = .02. Description condition interacted with experience condition, t(1026) 

= 4.16, p < .001, d = .26, such that high-loss participants who received the intervention 

lowered their gist risk perceptions (MDnone = .63, SD = .63 vs. MDintervention = .42, SD = 

.67), t(1026) = 3.21, p = .001, d = .20, and low-loss participants who received the 

intervention increased their gist risk perceptions (MDnone = -.65, SD=.63 vs. MDintervention = 

-.47, SD = .57), t(1026) = 2.67, p = .008, d = .17.  

Verbatim Risk Perception. Experience substantially influenced verbatim risk 

perceptions, t(1024) = 18.89, p < .001, d = 1.18 (see Figure 11). There was a main effect 

of description, t(1024) = 5.68, p<.001, d=.40, that was qualified by an interaction 

between description and experience, t(1024) = 8.13, p < .001, d = .40. High-loss 

participants who received the descriptive information with intervention reduced their 

verbatim risk perceptions (M = .17, SD = .54) compared to those who received no 
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information (M = .93, SD = .80), t(1024) = 9.73, p < .001, d = .61. The intervention had 

an only marginally significant effect on the low-loss participants, t(1024) = 1.74, p=.08, d 

= 11, such that those who received the intervention (M = -.43, SD = .50) slightly 

increased their verbatim risk perception compared to those who received no information 

(M = -.56, SD = .91).  

Willingness to Play. Experience influenced willingness to play, t(1023) = 17.68, 

p < .001, d = 1.11 (see Figure 12). There was no main effect of description, t(1023) = .49, 

p = .63, d = .03, but there was an interaction between description and experience that 

reduced the discrepancy in willingness to play between high-loss and low-loss conditions, 

t(1023) = 2.44, p = .02, d = .15. The intervention did not influence willingness to play 

among low-loss participants, t(1023) = 1.18, p=.24, d = .07, but it did influence 

willingness to play among high-loss participants, t(1023) = 2.24, p = .073, d = .14, such 

that those who received the description with intervention were more likely to be willing 

to continue playing (M = -.39, SD = .76) than those who received no descriptive 

information (M = -.56, SD = .76).  

Aim 3: Test “Noticing” Theory  

Analysis Plan. We first created a new variable with two levels: those who noticed 

a discrepancy between their own risk perceptions and the risk information included in the 

display, and those who did not notice a difference. We created this variable using the 

discrepancy item, which asked participants if they had noticed a difference between the 

information in the risk information display and their own perceptions of the risk 

associated with playing the game. Participants who indicated that they noticed a small 

difference or a large difference were grouped into the “noticed” level, while those who 
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indicated that they did not notice a difference were grouped into the “did not notice” 

level. Participants in the no description condition were excluded from the analyses in this 

section because they did not receive the descriptive information.  

Participants in the description with intervention condition were more likely than 

those in the description only condition to be “noticers” (79.4% versus 59.6%) c2(1) = 

31.42, p < .001, which indicates that the intervention was successful in the aim of causing 

participants to be more likely to notice a discrepancy between the descriptive information 

display and their own perceptions.  

We used the orthogonal contrast tests to analyze the effects of experience (high-

loss versus low-loss) and noticing (did not notice versus noticed) on each dependent 

measure: gist risk perception, verbatim risk perception, and willingness to play. We ran 

these five tests on each dependent measure: 

1. Main effect of experience: compared the high-loss condition to the low-loss 

condition 

2. Main effect of noticing: compared those who did not notice a discrepancy to those 

who did. 

3. Interaction between experience condition and noticing: assessed the interaction 

between experience condition (high-loss versus low-loss) and noticing (did not 

notice versus noticed) 

4. Simple effect of noticing on low-loss participants: compared the effects of 

noticing versus not noticing for participants in the low-loss condition 

5. Simple effect of noticing on high-loss participants: compared the effects of 

noticing versus not noticing for participants in the high-loss condition 



	 	

 
	

46 

Gist Risk Perception. There was a large main effect of experience on gist risk 

perception, t(1026) = 19.76, p < .001, d = 1.23, such that high-loss participants reported 

larger gist perceptions of risk (M = .51, SD = .62) than low-loss participants (M = -.48, 

SD = .57). Noticing a discrepancy had no effect on gist risk perception on any of the four 

tests used to test description (all p’s > .23).  

Verbatim Risk Perception. There was a main effect of experience on gist risk 

perception, t(1026) = 11.73, p < .001, d = .73, such that high-loss participants reported 

larger verbatim perceptions of risk (M = .22, SD = .70) than low-loss participants (M = -

.40, SD = .58). There was no main effect of noticing a discrepancy on verbatim risk 

perception, t(1024) = 0.22, p =.83, d = .01.  

There was a surprising interaction between experience and noticing a discrepancy, 

t(1024) = 2.32, p = .02, d = .15 such that there was a larger difference between verbatim 

risk perceptions in the low-loss versus high-loss conditions among those who did notice a 

discrepancy, though neither simple effect reached significance. The simple effect of 

noticing on the low-loss condition trended toward significance, t(1024) = 1.80, p =.073, d 

= .11, such that those who noticed a discrepancy reported smaller verbatim risk 

perceptions (M = -.47, SD = .63) than those who did not (M = -.33, SD = .53), which 

contradicts our predictions. The simple effect of noticing was not significant in the high-

loss condition (t(1024) = 1.49, p =.14, d = .09, but the trend was also in the opposite 

direction of our predictions, given that the mean for the high-loss participants who 

noticed a discrepancy was larger than the mean verbatim risk perception for those who 

did not notice a discrepancy (M = .28 versus M = .17).  
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Since we had hypothesized that noticing a discrepancy would reduce rather than 

increase the difference in verbatim risk perceptions in low-loss versus high-loss 

participants, we performed additional exploratory tests. We hypothesize that the 

interaction we found might have been partly caused by participants’ being more likely to 

notice a discrepancy if their initial risk perceptions were very different from the display 

information. We tested this hypothesis on the description with intervention participants 

by using responses to the first intervention question (i.e. “If you played another 60 rounds 

of the Fun Time Game, how many do you think you would lose?”) as a covariate in the 

tests of the simple effect of noticing on the high-loss and low-loss groups. We used the 

first intervention question as a covariate because it is an estimate of verbatim risk 

perception that participants provided before seeing the risk information display. Both 

simple effects tests became more insignificant after adding the covariate tLow-loss(1024) = 

1.32, p = .19, d = .08; tHigh-loss(1024) = .31, p = .76, d = .02, which suggests that the 

interaction between noticing and experience might have been driven by a larger initial 

discrepancy between high-loss and low-loss participants who noticed the discrepancy, 

compared to those who did not notice a discrepancy (see Table 4 for more information). 

Willingness to Play. There was a main effect of experience on willingness to 

play, t(1023) = 13.55, p < .001, d = .85, such that low-loss participants reported greater 

willingness to play (M = .51, SD = .57) than high-loss participants (M = -.38, SD = .77). 

Description condition had no effect on willingness to play on any of the four tests used to 

test description (all p’s > .19). 
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DISCUSSION 

Summary of Results 

In Aim 1, we attempted to replicate the main findings from Hayes and Stone 

(2017). We replicated many of the findings, but a few effects changed in this study 

compared to Hayes and Stone (2017). We replicated the finding that personal experience 

with the probabilities associated with a risk strongly influences gist risk perception, 

verbatim risk perception, and risky behavior. Participants who lost less often during the 

game simulation had smaller gist and verbatim perceptions of the riskiness of the game, 

and they were more likely to be willing to continue playing the game than participants 

who had lost more often. In contrast to Hayes and Stone (2017), this research found that 

providing descriptive risk information reduced the effect of prior experience on both gist 

and verbatim risk perceptions, though gist was only affected among participants who had 

lost less often than “average”5. Again in contrast to Hayes and Stone (2017), this research 

found that providing descriptive information reduced the effect of experience on risky 

behavior, but only among participants who lost more often than “average” (i.e. than the 

rate of losses described in the risk information display). 

The major results from the mediational analyses in Hayes and Stone (2017) were 

also reproduced in this study. In both studies, we found that experience strongly predicts 

gist risk perception, and gist risk perception strongly influences future behavior. Although 

																																																													
5 It is unclear why this effect, and several other effects, presented in one loss condition 

but not the other. We cannot be certain that our failure to find effects in only one loss 

condition are not Type I or Type II errors. See “Questions about loss conditions”, below.  
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providing descriptive risk information has a substantial impact on verbatim risk 

perception, verbatim risk perception did not influence behavior.  

In Aim 2.1, we tested the efficacy of a novel intervention designed to increase the 

influence of descriptive information about risk on gist risk perception and behavior. We 

found that adding the intervention to the descriptive information reduced the impact of 

prior experience on gist and verbatim risk perceptions (beyond the effect of providing 

description alone), but only among high-loss participants. The intervention strengthened 

the effect of the descriptive information on risk behavior by strengthening the effect of 

the descriptive information on gist.  

In Aim 2.2, we evaluated the overall effect of providing descriptive information 

along with the intervention. Compared to those who received no information at all, those 

who received the description with the intervention reported gist risk and verbatim risk 

perceptions that were less influenced by prior experience, regardless of previous loss 

condition. The high-loss participants also behaved in a manner that was less influenced 

by their experience (though this effect was caused by the descriptive information itself, 

not by adding the intervention).  

In Aim 3, we tested the theory that people who notice a difference between their 

own risk perceptions and the risk information they receive will be more influenced by the 

risk information, even when the magnitude of the discrepancy between experienced 

probabilities and described probabilities is small. Although the intervention did cause 

participants to be much more likely to be “noticers”, the “noticers” did not differ from the 

“non-noticers” on any dependent variable. Therefore, the effects of the intervention do 
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not appear to have been caused by prompting participants to notice the discrepancy 

between their verbatim risk perceptions and the risk information.  

The remainder of the discussion will be concerned with interpreting our findings 

on the power of experience, the ambiguous nature of description’s effect on risk 

perception and behavior, and the capacity of our intervention to make description matter 

more.  

The Power of Experience  

Perhaps the most striking finding from both the present research and Hayes and 

Stone (2017) is the magnitude of the effect of prior experience on risk perceptions. Risk 

perceptions differed drastically between the high-loss condition and the low-loss 

condition, with an effect size of d = 1.59 for gist risk perception and d = 1.28 for 

verbatim risk perception. Risk perceptions also differed between those who received risk 

information and those who did not, but the sizes of those effects were relatively small 

compared to the effects of experience (d’s ranging between .11 and .48 depending on loss 

condition). The magnitude of the effect of experience on risky behavior was also large in 

this study (d = 1.11) compared to the effect of providing descriptive information (d = .09 

for low-loss participants and d = .13 for high-loss participants). The description effects 

were not nearly large enough to fully counteract the effects of personal experience on risk 

perception. The above effects were of a similar magnitude in a sample of college students 

in Hayes and Stone (2017).  

The substantial power of prior experience to alter risk perceptions is troubling 

because experience can be misleading - the rate of negative consequences due to a risky 

behavior that an individual experiences might not reflect the average rate of 
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consequences due to that behavior, and as such, might not provide good guidance for the 

future. Our results suggest that an individual who experiences, for example, a lower than 

average rate of overdoses due to heroin use will develop correspondingly diminished 

perceptions of his future risk. His diminished gist perception of risk, in particular, will 

encourage additional drug use in the future, and it will be difficult to correct his gist risk 

perception by providing him with accurate information. In summary, it is important for 

risk communicators to be aware of the sizeable hurdle involved in communicating with 

experienced risk takers.  

Decoding the Effects of Description  

 As in Hayes and Stone (2107), the effects of descriptive information were much 

harder to interpret than the effects of experience. There were several ways in which the 

effects of description eluded our understanding, including unequal effects between 

experience conditions, non-replication of certain effects from Hayes and Stone (2017), 

and a perplexing direct effect of descriptive information on behavior after controlling for 

risk perception.  

Questions about Loss Conditions. This research utilized two loss conditions 

(high-loss and low-loss) with the assumption that any effect found in one loss condition 

would be mirrored in the other. We expected, for example, that if description decreased 

risk perceptions in the high-loss condition, it would also increase risk perceptions in the 

low-loss condition.  

 However, there were a number of cases in which we found a significant effect of 

description in one loss condition, but not the other.  An important example was the 

finding that providing descriptive risk information influenced gist risk perceptions only 
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among low-loss participants. In a similar vein, it is difficult to evaluate the utility of the 

intervention tested in this research given that it only had an effect on high-loss 

participants.  

There is little other research to guide our interpretation of the validity of these 

asymmetrical effects. That we also found a pattern of asymmetrical results in Hayes and 

Stone (2017) is not very informative, given that the design of that study was so similar to 

the design of the current study. Weiss-Cohen at al. (2016) also reported asymmetrical 

effects between their experience conditions (i.e. high reward versus low reward), but the 

paper does not comment on potential causes. Future research could be warranted to 

determine if the effects of descriptive information alone or in combination with our 

intervention truly due differ depending on whether the experienced rate of a consequence 

was higher or lower than the rate indicated in the descriptive information, and what the 

cause of that variation might be.  

Non-Replication of Certain Effects from Hayes and Stone (2017). The present 

research replicated some, but not all, of the effects of description from Hayes and Stone 

(2017). Both studies found that providing descriptive information significantly influences 

verbatim risk perceptions, and both studies also found that verbatim risk perception does 

not influence future behavior in the presence of prior experience. Thus, the relatively 

strong capacity of descriptive information to influence verbatim risk perception does not 

translate into a behavior change. Both studies also found that gist risk perception strongly 

influences future behavior. As such, the utility of using descriptive information to 

influence behavior among people with prior experience is limited to the potential to 

change gist.  
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Although this study did find an encouraging effect of description on gist, the 

question of whether or not descriptive information can influence gist in experienced 

audiences remains unclear because the answer to that question varies depending on the 

specific item wording that we utilized to measure gist perception of risk. Hayes and Stone 

(2017) concluded that providing descriptive information to participants did not influence 

their gist perceptions of risk. We based that conclusion on a single measure of gist risk 

perception (i.e. “Each time you play, what do you feel are your chances of LOSING the 

Fun Time Game?”). The present research utilized this same item again as one of the three 

gist perception items, and again found that descriptive risk information had no impact on 

gist according to this item (see Table 5 for effects of description on each gist item). 

However, this research also found that the descriptive information did influence gist 

according to gist item #1 (i.e. “Overall, for you, which of the following best describes the 

chance of LOSING a round of the Fun Time Game?”). The effects of description on gist 

item #1 were large enough that the combined gist perception measure yielded significant 

effects of description on gist.  

We chose to combine the three gist items into one measure in this study because 

we had decided to do so a priori, and because the inter-item reliability among the three 

items was adequate (a= .65). However, there would also be an argument against 

combining the items because combining them influenced our conclusions about the effect 

of description on gist. Had we left the items separate, we would have found an effect of 

description on gist on only one of the three. It seems probable that the gist perception 

items we used in this research might measure multiple separate aspects of gist, of which 

only one is strongly influenced by description. Alternatively, it’s possible that one or 
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more of our three gist perception items are simply not good items, or that our risk 

information display is problematic. In summary, the most conservative conclusion about 

the effect of description on gist would be that it is unclear.  

Unmediated Effect of Description. Another perplexing result from this research 

was the finding that descriptive information exerts an effect on risky behavior that is not 

fully explained by its capacity to alter risk perceptions. It seems possible that we would 

not have found that direct effect if we had measured risk perception differently. In other 

words, our risk perception measures might have failed to completely capture participants’ 

perceptions, because it is not clear how the descriptive risk information might have 

reduced the effect of experience on behavior in a way that was unrelated to risk 

perception.   

Evaluating the Intervention 

The issues that complicate interpretation of the effects of descriptive information 

in this study also complicate interpretation of the intervention. As stated above, we 

cannot be sure that the asymmetrical effects of the intervention on the high loss versus 

low loss conditions were not caused by Type I or type II errors. If we assume that it is 

true that the intervention is only effective for people who have experienced a higher than 

average rate of consequences due to a behavior, we can conclude that the intervention 

would be more beneficial in certain situations than others. The intervention has no added 

benefit beyond providing descriptive information alone in situations where the primary 

interest is increasing the risk perceptions of people who have experienced too few losses 

(e.g. addictions, reckless drivers, etc.). Conversely, if the motivation is primarily to 

reduce risk perception among people who have lost too often (e.g. post traumatic 
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disorders, elevated family history of cancer, etc.), providing the intervention along with 

the descriptive information could be beneficial. In real world situations where people 

might be misinformed by experience in either direction (i.e. either too many or too few 

negative consequences) the description plus intervention combination would be superior 

to the description alone because it would influence gist perceptions for both groups.  

An unanswered question about the intervention is identifying its mechanism of 

action. Our data did not support the hypothesis that noticing a discrepancy between one’s 

own risk perceptions and the information provided in the risk information display would 

strengthen the effects of the information (and, therefore, weaken the effects of 

experience). When the descriptive information, with or without the intervention, did 

influence risk perception or willingness to play, that influence was not due to participants’ 

noticing that information was different than what they believed. It is possible that the 

approach we followed for splitting the sample into “noticed” and “did not notice” groups 

was ineffective. It is also possible that providing descriptive information with the 

intervention was effective for an alternative reason not investigated in the current 

research.  

Boundary Conditions  

 As with any research, the results from this study and from Hayes and Stone 

(2017) must be interpreted within the context of the studies’ experimental designs. 

Caution should be taken to not assume that our conclusions would apply in situations that 

substantially differ from the situation modelled in our research.  Our research, for 

example, utilized a risky option with a very low probability of loss. It is possible that 

descriptive information about probabilities would more strongly influence decisions 
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made about higher-probability losses. Our research also involved a very small 

discrepancy between descriptive information and experience. Results from Weiss-Cohen 

(2016) suggest that description will more strongly influence decision making when it 

conflicts with experience to a greater degree (though, as explained above, large 

discrepancies would be relatively rare in real life situations). The weak or null effects of 

description on gist risk perception and on behavior might not be replicated in research 

involving larger discrepancies. Finally, Barron (2008) offers evidence that providing 

descriptive information in advance of experience strengthens the effect of description. It 

is possible that our model would hold in situations like the one modeled by Barron (i.e., 

that early description influences decisions more strongly because it more strongly 

influences gist risk perception), but that should not be assumed.  

Conclusion 

Further research is needed to address the problem of altering risk perceptions and 

risk behavior among people who have previous experience engaging in a risky behavior. 

The effects of personal experience on risk perception and risk behavior are large, and 

could be dangerous if personal experience has exposed a decision maker to risk 

probabilities that are not representative of probable future outcomes. Providing accurate 

descriptive information about the probabilities associated with risks might be an effective 

method for altering gist risk perception – an important precursor of risk behavior –among 

people who have previously experienced a low rate of a negative probabilistic outcome, 

but the effects of the information are likely to be small. The intervention described in this 

research was useful to the extent that it caused descriptive information to alter gist risk 

perception among people who had not been influenced by the descriptive information 
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alone. Further research will be needed to determine how to strengthen the capacity of 

descriptive information to reduce the influence of previous experience on future risk 

behavior. 
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Table 1 
DISCREPANCY PLAN 

 
Plan for creating a discrepancy between personal experience of the riskiness of a 

behavior and information about the probabilities associated with the risky behavior. All 

participants will lose rounds of the experimental game at a rate that is higher (10 out of 

60) or lower (two out of 60) than the rate found in the risk information display (six out of 

60). Thus, their experience of the probability of losing a round of the game will conflict 

with the described probability (i.e. the probability listed on the descriptive information 

display).  

 Participants’ experience 
interacting with the 

game simulation 

Descriptive information 
about the game 

simulation provided in the 
risk information display  

 
 
Discrepancy 

between 
experience 

and 
description 

 Probability 
of loss 

Expected 
value of 
the game 

Probability 
of loss  

Expected 
value of the 

game 

High-loss 
condition 

(EHL) 

16.67% Negative 10%  Neutral 6.67% 

Low-loss 
condition  

(ELL) 

3.33% Positive 10% Neutral 6.67% 
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Table 2 
DESCRIPTIVE STATISTICS BEFORE TRANSFORMATION 

 

 Condition Mean Standard 
deviation 

Standard 
error 

Median Skew 

Gist 1  
(Scale: 1-9) 

LL, Dnone 2.52 1.21 .09 2 .96 
HL, Dnone 4.57 1.55 .12 5 .72 
LL, Donly 3.04 1.24 .10 3 1.37 
HL, Donly 4.57 1.48 .11 4 .88 
LL, 
Dintervention 

3.20 1.41 .11 3 1.69 

HL, 
Dintervention 

4.14 1.59 .12 4 .85 

Gist 2  
(Scale: 1- 15) 

LL, Dnone 5.82 3.73 .28 4 .90 
HL, Dnone 9.22 3.53 .27 8 .15 
LL, Donly 6.31 3.39 .26 6 .78 
HL, Donly 9.05 3.28 .25 9 -.09 
LL, 
Dintervention 

6.13 3.35 .26 6 .62 

HL, 
Dintervention 

8.51 3.40 .26 8 .27 

Gist 3 
(Scale: 1-5) 

LL, Dnone 1.96 .84 .06 2 1.05 
HL, Dnone 4.25 .93 .07 4 -1.41 
LL, Donly 1.94 .70 .05 2 .83 
HL, Donly 4.14 .89 .07 4 -.98 
LL, 
Dintervention 

1.99 .69 .05 2 .66 

HL, 
Dintervention 

4.00 .97 .07 4 -.755 

 Condition Mean Standard 
deviation 

Standard 
error 

Median Skew 

Verbatim 1 
(Scale: 0 – 60) 
 
 
 
 
 

LL, Dnone 5.48 
 

5.11 
 

.38 
 

4 4.21 
 

HL, Dnone 15.02 9.10 .70 12 1.45 
LL, Donly 5.42 3.21 .25 6 4.11 
HL, Donly 9.37 7.00 .53 6 3.27 
LL, 
Dintervention 

5.63 4.05 .31 6 10.22 

HL, 
Dintervention 

8.25 3.78 .29 6 2.51 

Verbatim 2 
(Scale: 0 – 50) 
 
 
 
 

LL, Dnone 11.26 
 

13.31 1.00 
 

6 
 

2.25 
 

HL, Dnone 22.94 14.40 1.10 20 .80 
LL, Donly 10.73 10.13 .78 10 2.95 
HL, Donly 17.91 13.87 1.05 10 1.41 
LL, 
Dintervention 

9.98 9.49 .73 10 2.80 
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HL, 
Dintervention 

14.54 10.92 .84 10 2.10 

Verbatim 3 
(Scale: 0 –100) 
 
 
 
 
 

LL, Dnone 10.21 
 

11.39 
 

.86 
 

8 
 

3.48 
 

HL, Dnone 27.14 16.38 1.26 23 1.48 
LL, Donly 9.65 7.51 .58 10 4.65 
HL, Donly 18.23 14.12 1.07 11 1.87 
LL, 
Dintervention 

9.07 5.36 .41 10 8.21 

HL, 
Dintervention 

14.08 7.42 .57 10 2.37 

 Condition Mean Standard 
deviation 

Standard 
error 

Median Skew 

WTP 1 
(Scale: 1-7) 

LL, Dnone 5.98 
 

1.49 
 

.11 
 

7 
 

-1.84 
 

HL, Dnone 2.85 2.26 .17 2 .76 
LL, Donly 5.63 1.68 .13 6 -1.37 
HL, Donly 3.17 2.23 .17 2 .43 
LL, 
Dintervention 

5.69 1.57 .12 6 -1.50 

HL, 
Dintervention 

3.25 2.23 .17 2 .43 

WTP 2 
(Scale: 1 to 
201) 

LL, Dnone 105.28 
 

14.05 1.06 
 

102 
 

5.49 

HL, Dnone 100.02 11.26 .86 101 3.02 
LL, Donly 103.77 8.25 .63 101 5.53 
HL, Donly 101.66 10.26 .78 101 6.48 
LL, 
Dintervention 

105.35 13.88 1.06 102 5.97 

HL, 
Dintervention 

101.35 5.38 .41 101 4.61 

WTP 3 
(Scale: 1 to 10) 

LL, Dnone 7.13 
 

3.11 
 

.23 
 

8 
 

-.96 

HL, Dnone 3.53 3.36 .26 1 .84 
LL, Donly 6.96 2.99 .23 8 -.80 
HL, Donly 3.82 3.25 .25 2 .65 
LL, 
Dintervention 

6.69 3.20 .25 8 -.74 

HL, 
Dintervention 

3.89 3.33 .26 2 .67 

 

  



	 	

 
	

63 

TABLE 3 
ZERO ORDER CORRELATIONS AMONG DEPENDENT VARIABLE ITEMS 

 

Correlations calculated after item transformations. All correlation p’s < .01 

 Gist 
1 

Gist 
2 

Gist 
3 

Verb 
1 

Verb 
2 

Verb 
3 

WTP 
1 

WTP2 WTP3 

Gist 1 1 .62 .49 .46 .48 .49 -.35 -.21 -.31 
Gist 2  1 .45 .42 .51 .45 -.29 -.14 -.26 
Gist 3   1 .48 .43 .50 -.65 -.43 -.52 
Verb 
1 

   1 .60 .84 -.34 -.20 -.29 

Verb 
2 

    1 .66 -.33 -.21 -.30 

Verb 
3 

     1 -.37 -.23 -.30 

WTP1       1 .52 .68 
WTP2        1 .49 
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Table 4 
VERBATIM RISK PERCEPTION GROUP MEANS 

 

Means for verbatim risk perception measure among participants in the description with 

intervention condition who noticed versus did not notice a discrepancy between their own 

risk perceptions and the information contained in the risk information display. The effect 

of experience shrunk more in the “noticed” group compared to the “did not notice” group 

(7.56 points versus 6.03 points), which strongly suggests that noticing a discrepancy did 

not exaggerate the effects of experience even though the post-intervention discrepancy in 

the “noticed” group is larger than in the “did not notice” group.  

 Pre-Intervention Verbatim (Mean) 

 Did Not Notice Noticed 

Low-loss 7.97 5.04 

High-Loss 15.19 15.41 

Magnitude of 
difference between 

high loss and low loss 

7.22 10.37 

 
 Post-Intervention Verbatim (Mean) 

 Did Not Notice Noticed 

Low-loss 8.03 6.12 

High-Loss 9.22 8.93 

Magnitude of 
difference between 

high loss and low loss 

1.19 2.81 
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Table 5 
GIST PERCEPTION T-TESTS 

 
 

T-tests of effects of the effect of descriptive information on gist risk perception for each 

individual gist item and on the combined measure. Although the effect of descriptive 

information on the combined gist measure was significant in the low-loss condition, there 

was no effect of descriptive information on two of the three individual items. For high-

loss participants, descriptive information had no effect on any of the gist perception 

items.  

 Low-loss participants (no 
description versus description 

only) 

High-loss participants (no 
description versus description 

only) 
Gist item #1  

 
(“Overall, for you, 

which of the following 
best describes the 

chance of LOSING a 
round of the Fun Time 

Game?”) 

t(345) = 3.94; p < .000 t(343) = 0.01; p = .99 

Gist item #2 
 

(“Each time you play, 
what do you feel are 

your chances of 
LOSING the Fun Time 

Game?”) 

t(345) = 1.29; p = .20 t(343) = 0.47; p = .64 

Gist item #3 
 

(“If I kept playing the 
Fun Time Game, I 

would eventually have 
_____ money in my 

bank.”) 

t(345) = 0.30; p = .77 t(342) = 1.03; p = .30 

Combined gist 
measure  

 
(z-scored average of 

items 1, 2, and 3) 

t(345) = 2.22; p = .03 t(342) = 0.58; p = .57 
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Figure 1 
“A hypothetical weighting function” (Kahneman & Tversky, 1979) 

 

The dotted line represents the true probability of an outcome. The solid line represents 

typical decision weights. The red circle highlights the area of the graph that displays 

overweighting of rare events. 
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Figure 2 
PATH ANALYSIS FROM HAYES AND STONE (2017) 

 

Insignificant pathways are not shown. Coefficients are standardized. *=p<.05, **=p<.01 
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Figure 3 

GENERAL INSTRUCTIONS 
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Figure 4 
FIRST PAGE OF INSTRUCTIONS FROM GAME SIMULATION 
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Figure 5 
SECOND PAGE OF INSTRUCTIONS FROM THE GAME SIMULATION 

 

The image below will be presented as a moving GIF. The aim of this screen is to suggest 

that computer is processing a result.  
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Figure 6 
SCREEN FROM A WINNING ROUND OF THE GAME SIMULATION 
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Figure 7 
SCREEN FROM A LOSING ROUND OF THE GAME SIMULATION 
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Figure 8 
RISK COMMUNICATION DISPLAY 
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Figure 9 
TIMELINE OF PARTICIPANTS’ ACTIVITIES THROUGHOUT THE STUDY 

 

Unless otherwise noted, participants in all groups followed each of these steps:  

1. Read and sign informed consent document 
2. Read instructions and complete sample round 
3. Click through 60 rounds of the game simulation  
4. Verbatim risk perception item #1 (description with intervention group only) 
5. View risk information display (description only and description with intervention 

groups) 
6. Verbatim risk perception item #1 (description with intervention group only) 
7. Filler item #1 
8. Gist risk perception item #1 
9. Filler item #2 
10. Gist risk perception item #2 
11. Filler item #3 
12. Gist risk perception item #3 
13. Filler item #4 
14. Verbatim risk perception item #1 
15. Filler item #5 
16. Verbatim risk perception item #2 
17. Filler item #1 
18. Verbatim risk perception item #3 
19. Filler item #3 
20. Willingness to continue playing game items  
21. Perception of discrepancy item (description only and description with 

intervention groups) 
22. Gambling preferences items 
23. Attention items 
24. Thank you and instructions for receiving payment  
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Figure 10 
RESULTS FOR COMBINED GIST PERCEPTION MEASURE 

 

Error bars indicate average standard error of all groups. 
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Figure 11 
RESULTS FOR COMBINED VERBATIM PERCEPTION MEASURE 

 

Error bars indicate average standard error of all groups. 
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Figure 12 
RESULTS FOR COMBINED WILLINGNESS TO PLAY MEASURE 

 

Error bars indicate average standard error of all groups. 
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Figure 13 
PATH ANALYSIS OF CONTRIBUTIONS TO WILLINGNESS TO PLAY 

 

Regression weights are standardized. Circles with “e” indicate error terms. Dotted lines 

indicate insignificant pathways. The interaction term is equivalent to the reduced effect of 

experience in the Donly group compared to the Dnone group. The regression weights in 

parentheses reflect mediated pathways. ***=p<.001, **=p<.01, *=p<.05, ~=p=.05 
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Appendix A 
FULL LIST OF SURVEY ITEMS 

 
 

Gist Risk Perception Questions  

1. Overall, for you, which of the following best describes the chance of LOSING a 

round of the Fun Time Game? (response options: Almost no chance, Very small 

chance, Small chance, Somewhat small chance, Moderate chance, Somewhat 

large chance, Large chance, Very large chance, Extremely large chance)  

2. Each time you play, what do you feel are your chances of LOSING the Fun Time 

Game? (response options: fifteen buttons, with the first labelled “No chance of 

losing”, the eight labelled “small chance of losing”, and the fifteenth labelled 

“medium chance of losing”)* 

3. If I kept playing the Fun Time Game, I would eventually have _____ money in 

my bank. (response options: Much less, Less, About the same, More, Much more) 

Verbatim Risk Perception Questions 

1. If you played another 60 rounds of the Fun Time Game, how many do you think 

you would LOSE? (response options: 0 to 60)*  

2. Each time you play, what do you think are your chances of LOSING the Fun Time 

Game? (response options: 0% to 50%)* 

3. If you played another 100 rounds of the Fun Time Game, how many do you think 

you would lose? (response options: 0 to 100) 

Willingness to Continue Playing the Game Items 

1. Imagine that you have the opportunity to let the computer play 100 more rounds 

of the Fun Time Game for you. Results for all 100 rounds would be delivered to 
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you instantly (i.e. you would not need to click through the rounds). Assuming that 

you want to maximize the amount of money in your bank, how likely would you 

be to play the additional rounds? (response options: Extremely likely, Moderately 

likely, Slightly likely, Neither likely nor unlikely, Slightly unlikely, Moderately 

unlikely, Extremely unlikely) 

2. Imagine that you had to pay money from your bank to get those 100 extra rounds 

or, alternatively, to decline them. If you didn’t pay any money, the computer 

would decide for you whether it played the extra rounds or not. 

a. Assuming that you want to maximize the amount of money in your bank, 

would you be willing to pay? (response options: Yes, I would pay money 

for the 100 extra rounds; Yes, I would pay money to decline the 100 extra 

rounds; No, I would not pay any money)  

b. How much? (response options: “1% of the money in my bank” to “100% of 

the money in my bank”) Note: those who chose “No, I would not pay any 

money” for item 2a do answer item 2b.  

3. a) Would you like to let the computer play 100 more rounds of the Fun Time 

Game for you? Results will be delivered instantly (with no effort on your part), 

and you do not need to pay for them. You might win or lose money from your 

bank. (response options: yes or no)  

b) How much do you prefer your decision? (response options: Prefer a great deal, 

Prefer a lot, Prefer a moderate amount, Prefer slightly, No preference)  

Perception of Discrepancy Item 
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Think back to the moment when you saw this display. (The display will be pictured.) At 

the time you saw it, did you notice a difference between the chance of losing indicated in 

the display and your own estimate of the chance of losing the game?” (response options: 

Yes, I noticed that the number of losses indicated in the display was very different than 

my estimate; Yes, I noticed that the number of losses indicated in the display was slightly 

different than my estimate; No, I did not notice a difference). 

Gambling Preferences Items (DOSPERT gambling subscale) 

For each of the following statements, please indicate the likelihood that you would 

engage in the described activity or behavior if you were to find yourself in that situation. 

(Extremely unlikely, Moderately unlikely, Somewhat unlikely, Not sure, Somewhat 

likely, Moderately likely, Extremely likely)  

1. Betting a day’s income at the horse races 

2. Betting a day’s income at a high-stakes poker game 

3. Betting a day’s income on the outcome of a sporting event 

Filler Items  

Please indicate the extent to which you agree with the following statements about The 

Fun Time Game: (all on a scale from Strongly disagree to Strongly agree) 

1. I would play the Fun Time Game just for fun 

2. The Fun Time Game is exciting to me 

3. The Fun Time Game is easy to understand 

4. I would play the Fun Time Game even if I couldn’t win money  

5. The Fun Time Game is more fun than other internet games 

Attention items (ARS-33 infrequency subscale)  



	 	

 
	

82 

In general… 

1. I don’t like getting speeding tickets (R) 

2. It feels good to be appreciated. (R) 

3. I’d rather be hated than loved. 

4. I enjoy the music of Marlene Sandersfield.  

5. My favorite subject is agronomy.  

6. I don’t like being ridiculed or humiliated. (R) 

7. I enjoy receiving telemarketers’ calls.  

8. My main interests are coin collecting and interpretive dancing.  

9. I’d be happy if I won the lottery. (R)  

10. I love going to the DMV (Department of Motor Vehicles). 

11.  I look forward to my time off. (R)  

* Questions marked with an asterisk were used in Hayes and Stone (2017) 
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