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Abstract 

Within the domain of risky decision making there are a number of predictive models which 

are consistent with the hypothesis that human minds are molded for specific behavioral 

patterns based on environmental cues.  Two models are the priority heuristic and risk 

sensitive foraging.  Using a modified version of the traditional risky choice gambles 

paradigm, a study was designed to tease apart specific predictions made by each of these two 

models.  It was discovered that the best explanation for choice behavior was consistent with 

risk sensitive foraging. This was true for risky preferences in gambles. Also, decision time 

predictions from the priority heuristic were not supported. Collectively this may show 

additional support for risk-sensitivity driving some human behaviors. It may also carve out 

the boundaries for the proper “ecology” of the priority heuristic.  
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Examining the Priority Heuristic in Conditions of Resource Need Levels 

The propensity for humans to take risks has historically been given as an example 

of irrationality (Delfabbro & Winefield, 2000; Kahneman & Tversky, 1979; Tversky & 

Kahneman, 1981).  Research over the last decade suggests risk taking may be highly 

systematic (Brandstätter, Gigerenzer, & Hertwig, 2006; Mishra & Lalumière, 2010; 

Mishra, Lalumière, & Williams, 2010; Rode, Cosmides, Hell, & Tooby, 1999), and such 

systematic risk taking may suggest the behavior of risk taking surfaces in response to 

implicitly- or explicitly-recognizable variables in the environment.  Although the term 

“risk” is colloquially used in reference to many different types of behaviors, the definition 

used throughout this paper is that risk is equal to variance in outcomes. Defining risk as 

variance allows for (1) a clear numerical representations of the variable we try to 

manipulate and (2) fits well within the literature on behavioral ecology (e.g., Stephens and 

Krebs, 1986). 

The Priority Heuristic 

The priority heuristic is the fast-and-frugal heuristic answer to complex 

compensatory models of risk taking such as prospect theory (Kahneman & Tversky, 1979), 

cumulative prospect theory (Tversky & Kahneman, 1992), and a variety of others (e.g., 

Birnbaum & Chavez, 1997; Lopes & Ogden, 1999).  The major difference between the 

priority heuristic and most other theories of risk taking in psychological or experimental 

economics research is the priority heuristic is non-compensatory.  Simply, it takes into 

account only a few pieces of information at a time, and does not assume the decision maker 

combines information during the decision process (Brandstätter et al., 2006). 
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Brandstätter et al. (2006) entertained a few potential heuristic types before choosing 

the lexicographic category.  Lexicographic heuristics are a set of heuristics which compare 

the values of two options, one value at a time, until a difference is found (e.g., Gigerenzer 

& Goldstein, 1996; Tversky, 1972).  Then the appropriate option is chosen depending on 

the goal of the choice being made.  Because lexicographic heuristics assume a one-by-one 

sequential search through cues, perhaps the most important issue for lexicographic 

heuristics is the ordering of those cues.   

Prior research has shown payoffs, or gains, are valued more heavily by decision 

makers than probabilities of their occurrences (Loewenstein, Weber, Hsee, & Welch, 

2001).  A thorough review of the literature on risky choice behavior led Brandstätter et al. 

(2006) to organize the lexicographic order of the priority heuristic such that minimum gains 

appeared prior to maximum gains.  Thus the ordering of the priority heuristic reflects a 

pervasive observation in most of the judgment and decision making research, when in the 

gain domain as opposed to the loss domain, people tended to be risk-averse.  That is, 

people prefer to choose gambles with the highest minimum gain rather than the gambles 

with the highest maximum gain because often the highest maximum gain is paired with a 

lower probability of winning (i.e., it is more variable, and therefore riskier).  Lastly, 

empirical testing demonstrated that decision makers more heavily attend to the probabilities 

of the minimum gain than the total value of the maximum gain, thus resulting in a finalized 

lexicographic order (Figure 1). 
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Figure 1. Standard lexicographic order of the priority heuristic, with implications for 

decision time. 

The priority heuristic also consists of three rules which are followed in this order: 

(1) the priority rule, (2) the stopping rule, and (3) the decision rule.  The priority rule 

consists of nothing more than going through the reasons in Figure 1 in the designated order.  

The decision maker compares the properties of each gamble for each reason as he or she 

moves through the priority rule.  At some point the properties for each gamble may be 

“different enough” to constitute choosing a gamble.  This is precisely the function of the 

stopping rule.  The most important issue regarding a stopping rule is determining when the 

magnitude of separation between the properties of two or more gambles constitutes a “big 

enough” difference. 

Drawing from prior work on satisficing (Simon, 1957) the priority heuristic’s 

stopping rule utilizes aspiration levels—amounts or levels, if met, constitute stopping a 

search during decision making and proceeding to the decision phase.  Because the priority 

heuristic’s reasons contain both probabilities and quantities (e.g., most often monetary 

amounts), there must be two different types of aspiration levels, and these levels must 

change with respect to the other properties of the gambles.  For quantities (e.g., money) the 

Order Reason

1 Minimum Gains
†

2 Probability of Minimum Gains
‡

3 Maximum Gains
†

4 Probability of Maximum Gains
‡

Note.   † = Aspiration level is equal to 1/10 of maximum gain between

all gambles, rounded to closest prominent number; ‡ =  Aspiration level

is equal to .10 (i.e., 1/10 of probability scale).

D
ecisio

n
 T

im
e   →



PRIORITY HEURISTIC AND NEED LEVELS  6 

 

 

priority heuristic assumes that decision makers set the aspiration level at 10% of the 

maximum gain among all gambles, rounded to the nearest prominent number (i.e., 1, 2, 5, 

10, 20, 50, 100, 200, 500, 1000).  Gamble properties (i.e., minimum gains or maximum 

gains) are then compared based upon the aspiration level.  If the difference between the 

relevant quantities of two or more gambles exceeds or is equal to the aspiration level for 

that reason, then search stops.   

The aspiration level for probabilities is much simpler.  For probabilities 10% of the 

probability scale is used as an aspiration level and, since the probability scale remains 

constant, the aspiration level is not dependent upon properties of any of the gambles.  

Instead the aspiration level remains at .10.  The stopping rule works the same for 

probabilities of gains as it does for the gains themselves.  The probabilities between 

gambles are compared and if their difference is equal to or larger than .10 then search stops 

at whichever reason the decision maker was on (Figure 1).   

Empirical evidence of the priority heuristic. Brandstätter et al. (2006) provided a 

large portion of the empirical support for the priority heuristic demonstrating its use to predict 

majority choice using a large set of data from many different studies.  Additionally, when 

examining decision time, Brandstätter et al. supported the prediction that decision time 

should increase when participants use more reasons to make their decisions (Figure 1).  Yet, 

despite this support for the priority heuristic with fast-and-frugal researchers, other 

researchers have shown data inconsistent with the priority heuristic’s predictions.   

For example, Johnson, Schulte-Mecklenbeck, and Willemsen (2008) examined the 

priority heuristic and found people did not most often compare minimum gains across 

gambles—a prediction of the priority heuristic—but instead most often made transitions 
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from a gamble’s payoffs (either maximum or minimum) to the probabilities of those 

payoffs.  This particular transition implied to the researchers that participants in their study 

were using both pieces of information—a gamble’s payoffs and probabilities—in order to 

compute expected values for different gambles.  This is consistent with expected utility 

theory (von Neumann & Morgenstern, 1947) and its contemporary variants (e.g., prospect 

theory; Kahneman & Tversky, 1979) which assume multiple pieces of information—in the 

form of probabilities and payoffs—are integrated. 

Using eye-tracking methodology Glöckner and Herbold (2011) demonstrated 

essentially the same finding as Johnson et al. (2008); individuals’ decision processes, as 

operationally defined by eye fixations and movements, are not consistent with predictions 

made by the priority heuristic.  Furthermore, Ayal and Hochman (2009) found similar 

results when examining the differential effects of disparity in gambles’ expected values, 

and the number of reasons used by the priority heuristic, on decision time. Specifically, 

participants took more time to choose between gambles with roughly equal expected 

values, regardless of the number of reasons examined. 

Despite the aforementioned findings, some recent research has lent support for non-

compensatory models of risky choice (e.g., the priority heuristic).  Rao, Li, Jiang, and Zhou 

(2012) examined the relative activations of brain areas known to be involved in the 

processing of payoffs and probabilities.  Their results showed that the connectivity between 

regions involved in payoffs and probabilities was significantly more activated when 

participants were explicitly told to make tradeoffs as opposed to being given no instruction.  

This suggests, when not being given explicit instruction, people may not use compensatory 

methods in determining which gamble to choose. 
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Risk-Sensitive Foraging Theory 

In the realm of animal feeding behavior, payoffs of resources are not arbitrary.  The 

difference between patches of food resources quite literally can mean the difference between 

life and death.  This may have implications for gene propagation since organisms which fail 

to live forego future reproductive efforts.  Thus, the point of the foraging game is to secure 

enough resources to survive.  However, in a variable environment, organisms must often 

choose between probability distributions of resources, rather than certain amounts on each 

foraging attempt (Stephens & Krebs, 1986).  For instance, if a squirrel on a university campus 

needs 25 acorns per day to survive and has accumulated only 15 up to the point of the last 

foraging attempt of the day, the last choice matters greatly.  In effect, choosing the incorrect 

patch of resources (i.e., choosing the wrong “gamble”) may result in survival to the next day, 

or death.     

Seminal work by Stephens and Krebs (1986) outlined the scientific philosophy of 

approaching foraging behavior from the perspective of an economist.  Their work collected 

and summarized research from foraging theory and interpreted it within the economic 

framework resulting in a thesis on risk-sensitivity in foraging:  organisms are not risk-

invariant.  Rather, choices are based in both the need level of the resource for which one 

forages, and also in the variability of the distributions of resources from which one is foraging 

(i.e., “sampling”).  By imagining food resources just as an economist would envision any 

resource worth pursuing, Stephens and Krebs demonstrated that economic principles could 

be applied to foraging behavior.  One major implication of their work was the assessment of 

what would happen if organisms needed a specific amount of a resource to survive.  This 

idea was termed the energy budget rule. 
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Empirical evidence for risk-sensitive foraging in humans. Since risk-sensitive 

foraging was first formalized into a coherent framework there have been numerous studies 

indicating consistent results: given a negative energy budget, organisms tend to be risk-

prone relative to when they are in a positive energy budget.  This effect has been shown for 

a number of different species.  For example, Caraco (1983) extended the results from 

Caraco et al. (1980) to white-crowned sparrows.  Others have shown this general effect of 

risk-sensitive foraging to apply to common shrews (Barnard & Brown, 1985), rats 

(Kirshenbaum, Szalda-Petree, & Haddad, 2000), bumble bees (Cartar, 1991), some species 

of fish (Young, Clayton, & Barnard, 1990), and even humans (Mishra & Fiddick, 2012; 

Mishra, Gregson, & Lalumière, 2012; Mishra & Lalumière, 2010; Pietras & Hackenberg, 

2001; Rode et al., 1999; Searcy & Pietras, 2011; Winterhalder, Lu, & Tucker, 1999).   

Regarding human sensitivity to risk, Rode et al. (1999) examined the famous 

ambiguity effect—an aversion to ambiguous options—by invoking risk aversion as an 

explanation.  The ambiguity effect, also called ambiguity aversion, describes the tendency 

to prefer gambles with known probabilities over gambles with uncertain, or not explicitly 

given probabilities, thus demonstrating an aversion to ambiguity.   

Rode et al. (1999) suggested one plausible explanation for ambiguity aversion was 

that ambiguity served as a cue for variability, and people tend to be risk-averse.  Drawing 

on risk-sensitive foraging theory, Rode et al. demonstrated people would flip their 

behavioral patterns from ambiguity avoidant to ambiguity seeking when placed in a 

situation of high need (i.e., a negative energy budget).  In their studies, participants had the 

option to choose from one of two boxes, each containing different proportions of black and 

white balls, similar to the Ellsberg (1961) example.  In one box (e.g., Box A), the 
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proportion of balls were explicitly stated (e.g., 70% white, 30% black), thus participants 

knew the chances of drawing a black ball.  The other box (e.g., Box B) did not have an 

explicitly stated proportion.  However, participants were told that the proportion of white 

and black balls would be determined by drawing from a container with 101 chips, each 

with the specific proportions of the black and white balls being determined.  The 101 chips 

corresponded to the 101 possible proportions of the 100 balls (i.e., 100 black balls and 0 

white balls, to 0 black balls and 100 white balls).  In this example, Box B was known as the 

ambiguous option.   

Rode et al. found when the known risk option did not offer a good chance of 

reaching the need level (e.g., if they needed 5 black balls, and the proportions of the known 

risk option were 70% white balls, 30% black balls), participants were more likely to choose 

the ambiguous option with an unknown probability of black balls.  They interpreted these 

data as being consistent with risk-sensitive foraging theory. 

  Mishra and Lalumière (2010) took the decision under risk paradigm used by Rode 

et al. (1999) and modified it to be more dynamic and ecologically valid by having 

participants experience the payoffs and probabilities of payoffs through simulation in a 

dynamic laboratory environment.  Specifically, Mishra and Lalumière created a 

computerized game in which participants were asked to sample from different trees and try 

to obtain 50 apples during seven trials (described to participants as obtaining 50 apples 

during a “week”).   

The Present Study 

Research on the priority heuristic has often called into question the model’s accuracy 

and process. However, proponents of the ecological rationality approach to studying 

judgment and decision making are clearly in support of the priority heuristic’s abilities as a 
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process model and as a predictor of choice behavior (e.g., Katsikopoulos & Gigerenzer, 

2008).  Furthermore, research outside of that specific group has also shown support for such 

simple models (McCrea & Bulanda, 2010; Rao et al., 2012).  However, the majority of 

research has not been in support of the priority heuristic as either a process model or as a 

predictor of choice behavior (Ayal & Hochman, 2009; Glöckner & Herbold, 2011; Hilbig, 

2008; Johnson et al., 2008).  Therefore, a crucial next step for the priority heuristic, is to 

examine different contexts in which it may perform well.  To determine these different 

contexts, previously published, and well-established models of risky choice behavior were 

drawn from the literature on behavioral ecology and evolutionary biology. 

The present study was designed to systematically test whether the priority 

heuristic’s predictions based on its hypothesized process would hold true when put in more 

ecologically valid environments faced by many organisms (Barnard & Brown, 1985; 

Caraco, 1981, 1983; Cartar, 1991; Kirshenbaum, Szalda-Petree, & Haddad, 2000; Real & 

Caraco, 1986; Young, Clayton, & Barnard, 1990), including perhaps humans (Mishra & 

Lalumière, 2010; Pietras & Hackenberg, 2001; Rode et al., 1999; Winterhalder, Lu, & 

Tucker, 1999).  Specifically, we wanted to see if the priority heuristic would be able to 

account for behavior in the face of resource need levels.  Although the layout of the study is 

reminiscent of approaches of strong inference (Platt, 1964), the major goal of the present 

study was to test when the priority heuristic might work well, rather than examining if one 

model of risky choice was “correct” while the other was not.  Indeed, this is a major goal of 

the ecological rationality approach to judgment and decision making (Gigerenzer & 

Brighton, 2009; Gigerenzer & Gaissmaier, 2011; Gigerenzer & Selten, 2001; Todd & 

Gigerenzer, 2007).   
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Hypotheses 

From these two models of risky choice behavior—the priority heuristic and risk-

sensitive foraging—specific predictions can be made about overall preferences for risky 

options depending on specific characteristics of the decision problem (i.e., the probabilities 

and payoffs of winning and losing each gamble) and the environmental considerations (i.e., 

amount of money needed to advance to a potential next round). 

The priority heuristic. General predictions cannot be made that would encompass 

all decision problems because the various payoffs and probabilities of each decision 

problem will affect the prediction made by the priority heuristic.  However, the priority 

heuristic’s predicted choices are embodied within the process model itself (see Figure 1).  

For the gambles created for the present study (see Decision Tasks section below), the 

priority heuristic predicts that gambles labeled as “3rd Reason” tasks should result in higher 

preferences for the riskier gamble than gambles labeled as “1st Reason” tasks.  An 

additional prediction about the priority heuristic would be that decision time, based on the 

time taken by each participant to make a decision, should increase when problems require 

more steps of calculation as outlined by the priority heuristic’s hypothesized process.  For 

example, decision problems that require only one “reason” should take less time to decide 

than problems that require two or three reasons. 

Risk-sensitive foraging. Participants should be risk-averse and choose the safer 

option when it is enough to reach the need level, characterized in the present experimental 

methodology as the amount of money needed to reach a potential second round.  However, 

people should be risk-seeking when the riskier option is the only option that gives them a 

chance to reach the need level.  Risk-sensitive foraging makes no predictions about 

decision time in this specific context.   
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Method 

Participants 

Data were collected from 60 participants enrolled in introductory psychology 

courses at a large Midwestern university.  For their participation, students were given 

course credit. The demographic characteristics of the participants were consistent with 

typical college-age samples used in psychological research in terms of age (M = 18.88, SD 

= 2.15), and the ratio of males to females, (Males: n = 14, Females: n = 46).  The majority 

of participants were of Caucasian ethnicity (n = 50), with other ethnic groups being less 

represented: African American (n = 4), Asian (n = 4), and Hispanic (n = 1).  One 

participant identified their ethnicity as “Other.”   

Design 

Research has shown a tendency for participants in human psychological research to 

be relatively risk-averse, especially when gambles are framed in terms of gains (Tversky & 

Kahneman, 1981; but see Wang & Johnston, 1995).  Pilot testing for the present study 

showed the same tendency for general risk-aversion.  To address such risk-aversion, and 

examine relative risk-aversion, participants were asked to provide a preference rating for 

the gambles on a scale from 1 to 6, with 6 indicating a higher preference for the risky 

gamble, and 1 indicating a higher preference for the safer gamble, instead of a binary 

choice task in which participants selected one gamble or the other.  This measure provided 

a more sensitive metric for determining each participant’s motivation to choose risky over 

safe gambles.  

The purpose of the present study was to systematically examine a few conditions 

under which the priority heuristic may, or may not, work well, by introducing variables 

from risk-sensitive foraging (i.e., the energy-budget rule) (Stephens, 1981; Stephens & 
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Krebs, 1986).  To assess the performance of these two different models of risky decision 

making, a 2 (Budget:  Negative and Positive) by 2 (Reason Number: 1st Reason and 3rd 

Reason) mixed factorial design was utilized.  In this design, Reason Number was within-

participants while Budget was between-participants.   

Materials 

The study used novel “decision tasks”:  problems in which participants were asked 

to choose between two gambles, each with different buy-in amounts, payoffs, and 

respective probabilities of winning and losing.  The decision tasks are described in more 

detail in the following section. 

Decision tasks. To measure performance a total of four different problems were 

created (Appendix A).  Half of the problems were created so they would correspond to 

reason number one in the priority heuristic (1st Reason).  The other half of the problems 

were created in a way consistent with decision making at the third reason of the priority 

heuristic (3rd Reason).  The standard lexicographic order of the priority heuristic suggests 

that gambles should be compared first at minimum gains (i.e., the 1st Reason) (Figure 1).  

The decision task labeled 1st Reason in the present study was designed so that the 

difference between the two gambles presented to participants would meet the aspiration 

level and search would stop, resulting in the participant choosing the safer gamble because 

it had the highest minimum payoff.  Similarly, for the 3rd Reason decision task, it was 

designed to require participants to continue search through the 2nd Reason, resulting in 

participants stopping search at the 3rd Reason and choosing the gamble with the highest 

maximum payoff (i.e., the riskier gamble). These decision tasks, and their associated labels, 
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were constructed so they would lead to predictable behavior based on the priority 

heuristic’s model. 

Participants received both the 1st and 3rd Reason problems.  Participants were 

randomly assigned to one of two conditions of Budget.  To create experimental 

environments analogous to varying energy budgets, different “need levels” were created, 

such that participants would need to earn different amounts of money in order to move to a 

second round, if a second round occurred.  In reality, there was never a second round.  All 

participants only completed a single round.  The purpose of telling participants there may 

be a potential second round was to create an environment in which there was an uncertain 

future.  Thus, if the future round occurred, there would be a good reason to have the 

necessary fake money to play that round.   

For the purposes of the present study, conditions in which the “safer” gamble and 

the “riskier” gamble offered the possibility of reaching the need level were characterized as 

being positive budget.  Participants did not need to take risk in order to reach the need 

level.  The need level in the negative budget conditions was set in a way that only the 

riskier gamble allowed the possibility of reaching the need level.  The expected values 

between the riskier and safer gambles were identical for all decision tasks.  This is a 

requisite for testing the priority heuristic (i.e., expected values between options need to be 

similar) (Brandstätter et al., 2006).   

Procedure 

To elicit motivated responding in participants, the present study was presented as a 

gambling competition between students from all over the university campus.  Participants 

were brought into a lab by a researcher wearing professional clothing and a white lab coat.  
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The appearance of the researcher remained professional in order to make participants 

believe in the importance of taking the study seriously as some research has demonstrated 

that professional attire, increases third-party perceptions of power and status (Brase & 

Richmond, 2004).  Once in the laboratory participants were first told the study they were 

participating in was actually designed to be a competition between students from their 

university.  They were told they would be participating in a gambling competition in which 

they would choose between gambles, and at the end of the study they would play out the 

gambles selected in order to see if they had won fake money.  Participants were then told 

the student with the most fake money would win the competition, and would be notified 

after all students had participated in the competition.   

Participants were then instructed to click “OK” on the screen in MediaLab (Jarvis, 

2008).  Participants first were presented with a “welcome” screen with the text “Welcome 

to the Decisions about Money Competition.”  Immediately below this text was the official 

university logo.  Participants then automatically proceeded to the informed consent screen.  

At this time the researcher explained the informed consent to participants and asked them 

to read the informed consent and ask any questions if necessary.  Participants were then 

directed to the paper copy of the informed consent located at each computer station.  Once 

participants had signed the informed consent sheets and agreed to participate in the 

competition, they proceeded to the rules section of the study.   

Participants learned the rules of the game by clicking through an animated 

PowerPoint slideshow.  The slideshow was designed so that participants could move 

through at their own pace, one bullet point or animation at a time.  The rules of the game 

were that participants would be competing in two separate gambling competitions during 
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the experiment.  Participants were told that they would be choosing between two gambles 

with different odds and payouts, and they would play out their chosen gambles at the end of 

each round.  Each round consisted of two decision tasks; participants were told the two 

decision tasks were unrelated.  The two decision tasks were said to be independent of each 

other, similar to having “two horses in a race.”  We, the researchers, were simply letting the 

participants have two separate chances of winning the competition.  The two decision tasks 

actually constituted the within-participants independent variable of Reason Number (i.e., 1st 

Reason, and 3rd Reason). 

Participants were told there would be either one or two rounds of the competition 

and each computer would randomly select the number of rounds each participant would be 

allowed to play.  Furthermore, in order to reach a potential second round, participants 

would need to earn a certain amount of fake money to qualify for the second round.  Thus, 

participants were essentially told that they would be placed in an environment in which 

there is an uncertain future; they knew there may be a possible future round in which they 

could earn money, but this was not guaranteed.  If they wished to earn money in the 

potential second round they needed to take steps to ensure their likelihood of making it to 

the second round (by choosing the gambles that would offer them the best chance of 

earning the minimum need level in the decision tasks).  This amount of money needed to 

reach the potential second round, hereafter referred to as the “need level”, was manipulated 

between-participants as part of the Budget manipulation.  After finishing the rules in 

PowerPoint, participants were asked if they had any questions about how the game was 

played.  Participants were then asked a series of five questions to assess their understanding 

of the rules using MediaLab (Jarvis, 2008).   
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Participants then completed a sample decision task in which it was made clear their 

performance on the decision task would not affect their actual performance in the 

competition.  The sample decision task was simply to teach participants how the 

competition would be structured.  In this sample decision task participants were shown the 

exact same graphical representation of the gambles as they were in the actual decision 

tasks, however, after the sample tasks, participants then played out their gambles to see if 

they won fake money.  The payouts to participants were structured so each participant, 

regardless of what gambles they chose, won a single gamble and lost the other gamble.  

This was done in order to remove any unintended priming effects of winning during the 

sample decision task on actual decisions in the later experimental decision tasks.  

 

Figure 2. Example decision task for the study. 

After participants completed the sample decision tasks they were stopped and asked 

if they had any questions about the competition, or the procedure, before the actual 

competition began.  Participants then answered the two decision tasks (1st Reason, 3rd 

Reason).   Following their answers to the decision tasks, participants were asked a series of 
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follow-up questions, including questions on the importance of the need level in making 

their decisions, as well as the importance of the probability of winning, potential amount 

won, and potential amount lost.  Additionally, participants were asked about their level of 

suspiciousness with regard to the authenticity of the competition. 

When participants completed the follow-up questions their computer automatically 

proceeded to a dialogue box notifying them the experiment was finished and they should 

notify the researcher present.  At this time the researcher told the participants that the 

competition was not real, and we (the researchers) used deception in order to get them to 

respond in a certain way.  Participants were all given debriefing forms and if participants 

had no further questions, they were thanked for their participation and the study was 

concluded.    

Results 

The present study was conducted with the aim of systematically examining one 

potential scenario in which the priority heuristic may not be able to successfully predict 

individual risky choice and preference patterns—environments in which there are 

predetermined need levels, creating motivation for risky preferences (Mishra & Lalumière, 

2010; Real & Caraco, 1986; Rode et al., 1999; Stephens & Krebs, 1986). The priority 

heuristic’s model does not explicitly take into account resource need levels.  Decision tasks 

were created and need levels assigned to different conditions, resulting in different 

predictions for risk preference for the priority heuristic and risk-sensitive foraging.  To test 

the specific hypotheses made, a series of statistical analyses were performed.  These 

hypotheses and their respective analyses are described in the sections that follow. 
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Preliminary Data Cleaning 

Unlike the Likert scale responses for the continuous preference ratings which were 

limited in range from 1 to 6, decision time data were not limited and thus the data were 

screened for outliers by using the z-score method (Tabachnick & Fidell, 2007).  The 

variables for reaction time of the continuous preference ratings tCP and the reaction time 

for binary choice task, tBC were converted to z-scores and sorted according to size.  Any 

cases with values greater than ±3.29 were removed from the analyses on decision time.  

Because the priority heuristic is within-participants, each participant had two decision times 

for each type of decision task (e.g., BC and CP), one for each level of Reason Number.  In 

the case that a participant had only one outlier, that person’s data for the remaining decision 

task was also deleted because it would otherwise result in incomplete within-participant 

data (i.e., data for one level of Reason Number but not for another).  Using this method a 

single data point was deleted from the tBC (z = 6.05) and one other was deleted from the 

tCP (z = 5.30).  In the end, the total sample sizes for the analyses on decision times (tBC 

and tCP) were n = 59 for tBC and n = 59 for tCP. 

Preference Ratings for Risky Gambles 

The primary analysis of concern for the present study was conducted to assess 

which model best explained the data:  the priority heuristic or risk-sensitive foraging.  

Although research design and data analysis were structured in the fashion of strong 

inference (Platt, 1964), it was always a possibility that risk-sensitive foraging and the 

priority heuristic would both be partially supported.  Indeed, the two variables of interest 

(Budget and Reason Number) provided four different discrete conditions, each with a 

specific data pattern predicted by risk-sensitive foraging and the priority heuristic.  Prior to 
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data analysis it was highly plausible there would be some interactive effect between the 

independent variables of interest and preferences and choices for risky gambles.  

For this analysis, risk-sensitive foraging predicted a main effect for Budget with 

higher risk-preference ratings for gambles in the negative budget condition.  Risk-sensitive 

foraging makes no predictions regarding any main effect for Reason Number or any 

predictions regarding an interaction between Budget and Reason Number.    

Recall that decision tasks were created that would elicit specific response patterns if 

the process hypothesized by the priority heuristic was correct.  From the rationale involved 

in creating the decision tasks, it was thus hypothesized, there should be a main effect for 

Reason Number with higher risk-preference ratings for gambles in the 3rd reason condition.  

No main effect for Budget and no Reason Number x Budget interaction were predicted by 

the priority heuristic’s hypothesized process because the heuristic does not explicitly take 

into account such environmental characteristics.   

Statistical analysis of the continuous preference ratings in the two-way mixed-

factorial analysis of variance yielded a main effect of Budget, F(1, 58) = 9.32, p = .003, 

partial η2 = .14, with participants in the negative energy budget conditions (M = 3.00, SD = 

1.71) reporting significantly higher levels of preference for the riskier gamble than 

participants in the positive energy budget conditions (M = 2.12, SD = 1.44) (Figure 3).  

There was no significant main effect for Reason Number, F(1, 58) = 0.57, p = .455, 

partial η2 = .01.  Participants reported similar continuous preference ratings for both the 1st 

reason decision tasks (M = 2.45, SD = 1.73) and the 3rd reason decision tasks (M = 2.67, 

SD = 1.53).  There was no statistically significant interaction in the analysis, Reason 

Number x Budget [F(1, 58) = 0.27, p = .605, partial η2 = .01].  This suggests there was no 
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moderating relationship between the independent variables with respect to continuous 

preference ratings for the gambles in the present study. 

 

Figure 3. The effects of budget and reason number on preference ratings. 

Decision Time  

Results from the analysis of reaction times for the continuous preference ratings 

showed no statistically significant main effect for Budget, F(1, 57) = 0.18, p = .678, partial 

η2 < .01, suggesting that, despite significant differences in actual reported decision 

tendencies (see previous analyses), the participants’ Budgets did not seem to affect their 

time needed to make a decision, with negative budget decisions (M = 16,116.38, SD = 

7,149.82) no different than positive budget decisions (M = 15,371.07, SD = 8,834.20) 

(Figure 4).   

Of primary concern for this analysis was the prediction made by the priority 

heuristic that 1st Reason decision tasks should require significantly less time to arrive at a 

decision than 3rd Reason decision tasks.  Data from continuous preference rating decision 
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times did not support this prediction, F(1, 57) = 0.81, p = .371, partial η2 = .01.  

Specifically, 1st Reason decision tasks (M = 16,258.73, SD = 9,375.34) did not take less 

time to make a decision on than 3rd Reason decision tasks (M = 15,216.08, SD = 6,625.93) 

when participants were providing continuous preference ratings.  Additionally, the 

interaction between Reason Number and Budget, F(1, 57) = 0.08, p = .773, partial η2 < .01, 

failed to reach statistical significance.  In sum, no significant effects were found with 

respect to decision time for the continuous preference ratings. 

 

 

Figure 4.  The effects of budget and reason number on decision time. 

Discussion 

The psychological literature on risk-taking has historically attempted to understand 

why humans (and non-human animals) take risk, with the guiding normative philosophy 

being that risk-taking is irrational or not consistent with utility maximization.  However, 

recent research using fast-and-frugal heuristics, as well as research incorporating models of 
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risk-taking from the literature on foraging has suggested that indeed it may be “rational” to 

choose risk over certainty, if rationality is redefined in terms of evolutionarily adaptive 

behavior (Brandstätter et al., 2006; Mishra & Fiddick, 2012; Mishra, Gregson, & 

Lalumière, 2012; Mishra & Lalumière, 2010; Rode et al., 1999; Wang & Johnson, 2012). 

The present study was conducted to examine if the priority heuristic (Brandstätter et 

al., 2006) could predict participants’ behaviors regarding risky choice when novel 

environmental variables were introduced.  These novel variables were the amounts of 

money necessary to move to a potential next round.  Risk-sensitive foraging (Stephens & 

Krebs, 1986) predicts participants should be sensitive to necessary amounts, and therefore 

be risk-prone when only riskier options provide a chance of reaching a specified need level.  

Although the theory’s background is in non-human animal research, with need levels most 

often conceptualized as caloric intake needed to survive, psychological research has also 

shown people to be sensitive to need levels for gaining monetary rewards (Mishra & 

Lalumière, 2011; Rode et al., 1999).  By designing decision tasks with certain features the 

present study was able to systematically examine if the priority heuristic could work well, 

regardless of a participant’s need level.   

Can the priority heuristic handle need levels? In short, it appears the answer is no, at 

least not very well.  Participants consistently preferred the riskier gamble more than the 

safer gamble when participants were in a negative energy budget.  This was true regardless 

of Reason Number for the priority heuristic, and was consistent with the predictions of risk-

sensitive foraging.  Decision tasks were designed so that 1st Reason decision tasks should 

result in risk-aversion, and 3rd Reason tasks in risk-proneness.  Data did not support the 

priority heuristic’s predictions.  Participants were not significantly more likely to choose 
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the riskier option, or have a higher preference for it, in 3rd Reason decision compared to 1st 

Reason decision tasks.   

Perhaps even more compelling evidence is provided by decision times for 

participants in the different conditions of the present study.  The priority heuristic predicts 

increases in decision time when decision tasks require an increased number of reasons to 

reach a conclusive decision.  This prediction was supported by Brandstätter et al. (2006).  

However, the current data did not support the prediction and found results inconsistent with 

those of Brandstätter et al.  There were in fact no significant differences in decision time 

based on different levels of the independent variables; even Budget, which did have an 

effect on risky preference ratings, did not appear to have an effect on decision time.   

Results suggest that although the priority heuristic has been shown to be a viable 

heuristic for predicting majority choice in a large set of decision problems (Brandstätter et 

al., 2006), it does not appear to supersede risk-sensitive foraging in terms of predictions 

about preferences for riskier or safer gambles.   In fact, the pattern of data does not require 

any integration of the priority heuristic and can be explained entirely in terms of the risk-

sensitive foraging framework.  The fast-and-frugal priority heuristic underperformed in 

predicting choice patterns and in the decision process, suggesting the heuristic’s proper 

ecology may not extend to domains in which need levels are an important factor. These 

data suggest a narrowing of the heuristic’s ecology, or at least a reconceptualization of the 

heuristic’s actual process. 

The lack of consistency with respect to the priority heuristic’s predictions about 

decision time is troubling for the heuristic’s claim as a process model of decision making 

under risk.  This lack of consistency raises questions about why the results were not found 
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in the current study.  It is possible that reading time required for the decision tasks perhaps 

affected the overall decision time to respond, masking any effects of increased number of 

priority heuristic reasons on actual decision time.  However, due to the relatively limited 

amount of reading required of participants and the average time observed in making a 

decision (15-20 seconds), it is unlikely reading time had any effect.  One additional 

possibility is that reasons flip (see Directions for Future Research) based on cues of 

resource scarcity.  This would alter the predictions made about the specific decision tasks 

in the present study.  However, to fully articulate accurate hypotheses about decision times 

in response to the flipping of priority heuristic reasons, one would have to first know under 

which conditions those reasons would reliably flip, and also the exact ordering of reasons 

once they have been flipped.  This work is currently underway.   

Alternative Accounts and Potential Limitations 

As is the case with any research using static, descriptive examples of risk-taking, in 

order to move toward more comfortable claims about evolutionarily-designed mechanisms, 

one has to move the experimentation to more ecologically valid methodology.  Specifically, 

this study used the traditional static, described gambles, where the probabilities and payoffs 

were explicitly available for participants to make informed decisions.  This is what Knight 

(1921) referred to as decisions under risk, rather than decisions under uncertainty.  It is 

likely most decisions are, at least initially, decisions under uncertainty.  Thus, this avenue 

of research should be implemented in more dynamic, experience-based experimental 

paradigms (e.g., Mishra & Lalumière, 2010; Hertwig et al., 2004).    

 

 



PRIORITY HEURISTIC AND NEED LEVELS  27 

 

 

Directions for Future Research 

Future research should examine the true viability of the priority heuristic.  These 

fast-and-frugal heuristics are very elegant scientific models of decision choice, and while 

their explicit structure allows for clear falsification under experimental evidence, it also 

allows for easy modification to improve on the heuristic’s ability to account for both 

behavior and process.  Specific future directions should include: looking into this heuristic 

process as it accounts for decisions from experience (Hertwig et al., 2004).  This could be 

used to assess the difference between what was studied in this collection of research (risk) 

and what is in the larger world (uncertainty) (Knight, 1921; Volz & Gigerenzer, 2012).   

Also, in personal communication with Gerd Gigerenzer1 about how such a heuristic 

would account for differences in resource availability (as in risk-sensitive foraging) he 

noted that one possibility is that individuals are capable of reordering the standard 

lexicographic order of the priority heuristic (Figure 1).  This would lead to the 

conceptualization of the priority heuristic’s reasons as moveable tiles, easily rearranged 

based on contextual cues in the environment.  Such a conception could alleviate some 

concerns with the heuristic’s inflexibility (Fiedler, 2010, p. 27-28).  These cues could be in 

the form of cues of scarcity.  This would suggest that individuals examine different orders 

of reasons, potentially resulting in entirely different decisions.  This is also consistent with 

Rieskamp’s (2008) priority model—an extension of the priority heuristic.  Thus, a 

technique similar to those used to test the priority heuristic’s processes (i.e., Mouselab) 

could be used, in conjunction with varying energy budget manipulations to determine if, 

                                                 
1 July 10, 2013 at the Summer Institute on Bounded Rationality; The Max Planck Institute for Human 

Development, Berlin, Germany 
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under a negative budget, for instance, people focus on the maximum gains first, as opposed 

to the minimum gains.   

 

  



PRIORITY HEURISTIC AND NEED LEVELS  29 

 

 

References 

Barnard, C. J., Brown, C. A. J. (1985). Risk-sensitive foraging in common shrews (Sorex 

araneus L.). Behavioral Ecology and Sociobiology, 16, 161-164. doi: 

10.1007/BF00295150 

Birnbaum, M. H., and Chavez, A. (1997). Tests of theories of decision making: violations 

of branch independence and distribution independence. Organizational Behavior 

and Human Decision Processes, 71, 161-194. doi: 10.1006/obhd.1997.2721 

Birnbaum, M. H. (2008). Evaluation of the priority heuristic as a descriptive model of risky 

decision making: Comment on Brandstätter, Gigerenzer, and Hertwig (2006). 

Psychological Review, 115, 253-262. doi: 10.1037/0033-295X.115.1.253 

Blanchflower, D. G., and Oswald, A. O. (2004). Money, sex, and happiness: An empirical 

study. Scandanavian Journal of Economics, 106, 393-415. doi: 10.1111/j.0347-

0520.2004.00369.x 

Brandstätter, E., Gigerenzer, G., and Hertwig, R. (2006). The Priority Heuristic: Making 

choices without trade-offs. Psychological Review, 113, 409-432. doi: 

10.1037/0033-295X.113.2.409 

Buss, D. M. (1989). Sex differences in human mate preferences: Evolutionary hypotheses 

tested in 37 cultures. Behavioral and Brain Sciences, 12, 1-14. doi: 

10.1017/S0140525X00023992 

Caraco, T., and Lima, S. L. (1987). Survival, energy budgets, and foraging risk. In M. L. 

Commons, A. Kacelnik, and S. J. Shettleworth (Eds.), Foraging: Quantitative 

analyses of behavior (Vol. 6) (pp. 1-21). New York: Psychology Press. 



PRIORITY HEURISTIC AND NEED LEVELS  30 

 

 

Caraco, T., Martindale, S., and Whittam, T. S. (1980). An empirical demonstration of risk-

sensitive foraging preferences. Animal Behavior, 28, 820-830. doi: 10.1016/S0003-

3472(80)80142-4 

Cartar, R. V. (1991). A test of risk-sensitive foraging in wild bumble bees. Ecology, 72, 

888-895. http://www.jstor.org/stable/1940590 

Daly, M., and Wilson, M. (2001). Risk-taking, intrasexual competition, and homicide. 

Nebraska Symposium on Motivation, 47, 1-36. 

Delfabbro, P. H., and Winefield, A. H. (2000). Predictors of irrational thinking in regular 

slot machine gamblers. The Journal of Psychology, 134, 117-128. doi: 

10.1080/00223980009600854 

Eagly, A. H. (1987). Sex differences in social behavior: A social-role interpretation. 

Hillsdale, NJ:  Erlbaum. 

Fiedler, K. (2010). How to study cognitive decision algorithms: The case of the priority 

heuristic. Judgment and Decision Making, 5, 21-32. 

http://journal.sjdm.org/10/91006/jdm91006.pdf 

Gigerenzer, G., and Brighton, H. (2009). Homo heuristicus: Why biased minds make better 

inferences. Topics in Cognitive Science, 1, 107-143. doi: 10.1111/j.1756-

8765.2008.01006.x 

Gigerenzer, G., and Gaissmaier, W. (2011). Heuristic decision making. Annual Review of 

Psychology, 62, 451-482. doi: 10.1146/annurev-psych-120709-145346 

Griskevicius, V., Tybur, J. M., Gangestad, S. W., Perea, E. F., Shapiro, J. R., and Kenrick, 

D. T. (2009). Aggress to impress: Hostility as an evolved context-dependent 



PRIORITY HEURISTIC AND NEED LEVELS  31 

 

 

strategy. Journal of Personality and Social Psychology, 96, 980-994. doi: 

10.1037/a0013907 

Griskevicius, V., Tybur, J. M., and Van den Bergh, B. (2010). Going green to be seen: 

Status, reputation, and conspicuous conservation. Journal of Personality and Social 

Psychology, 98, 392-404. doi: 10.1037/a0017346 

Griskevicius, V., Ackerman, J. M., Cantú, S. M., Delton, A. W., Robertson, T. E., 

Simpson, J. A., Thompson, M. E., and Tybur, J. M. (2013). When the economy 

falters, do people spend or save? Responses to resource scarcity depend on 

childhood environments. Psychological Science, 24, 197-205. doi: 

10.1177/0956797612451471 

Hammerstein, P., and Parker, G. A. (1982). The asymmetric war of attrition. Journal of 

Theoretical Biology, 96, 647-682. doi: 10.1016/0022-5193(82)90235-1 

Hertwig, R., Barron, G., Weber, E. U., and Erev, I. (2004). Decisions from experience and 

the effect of rare events in risky choice. Psychological Science, 15, 534-539. doi: 

10.1111/j.0956-7976.2004.00715.x 

Hill, S. E., and Buss, D. M. (2010). Risk and relative social rank: Positional concerns and 

risky shifts in probabilistic decision making. Evolution and Human Behavior, 31, 

219-226. doi: 10.1016/j.evolhumbehav.2010.01.002 

Johnson, E. J., Shulte-Mecklenbeck, M., and Willemsen, M. C. (2008). Process models 

deserve process data: Comment on Brandstätter, Gigerenzer, and Hertwig (2006). 

Psychological Review, 115, 263-273. doi: 10.1037/0033-295X.115.1.263 

Kahneman, D., and Tversky, A. (1979). Prospect theory: An analysis of decisions under 

risk. Econometrica, 47, 263-291. http://www.jstor.org/stable/1914185  



PRIORITY HEURISTIC AND NEED LEVELS  32 

 

 

Kirshenbaum, A. P., Szalda-Petree, A. D., and Haddad, N. F. (2000). Risk-sensitive 

foraging in rats: The effects of response-effort and reward amount manipulations on 

choice behavior. Behavioral Processes, 26, 9-17. doi: 10.1016/S0376-

6357(00)00088-7 

Knight, F. H. (1921). Risk, uncertainty and profit. New York: Houghton Mifflin. 

Lopes, L. L., Oden, G. C. (1999). The role of aspiration level in risky choice : A 

comparison of cumulative prospect theory and SP/A theory. Journal of 

Mathematical Psychology, 43, 286-313. doi: 10.1006/jmps.1999.1259 

Luttmer, E. F. P. (2005). Neighbors as negatives: Relative earnings and well-being. The 

Quarterly Journal of Economics, 120, 963-1002. doi: 10.1093/qje/120.3.963 

Maynard Smith, J. (1974). The theory of games and the evolution of animal conflicts. 

Journal of Theoretical Biology, 47, 209-221. doi: 10.1016/0022-5193(74)90110-6 

Maynard Smith, J., and Price, G. R. (1973). The logic of animal conflict. Nature, 246, 15-

18. doi: 10.1007/BF02837640 

McBride, M. (2001). Relative-income effects on subjective well-being in the cross-section. 

Journal of Economic Behavior and Organization, 45, 251-278. doi: 10.1016/S0167-

2681(01)00145-7 

Mishra, S., and Fiddick, L. (2012). Beyond gains and losses: The effect of need on risky 

choice in framed decisions. Journal of Personality and Social Psychology, 102, 

1136-1147. doi: 10.1037/a0027855 

Mishra, S., Gregson, M., and Lalumière, M. L. (2012). Framing effects and risk-sensitive 

decision making. British Journal of Psychology, 103, 83-97. doi: 10.1111/j.2044-

8295.2011.02047.x 



PRIORITY HEURISTIC AND NEED LEVELS  33 

 

 

Mishra, S., and Lalumière, M. L. (2010). You can’t always get what you want: The 

motivational effect of need on risk-sensitive decision-making. Journal of 

Experimental Social Psychology, 46, 605-611. doi: 10.1016/j.jesp.2009.12.009 

Mishra, S., Lalumière, M. L., and Williams, R. J. (2010). Gambling as a form of risk-

taking: Individual differences in personality, behavioral preferences for risk, and 

risk-accepting attitudes. Personality and Individual Differences, 49, 616-621. doi: 

10.1016/j.paid.2010.05.032 

Pietras, C. J., and Hackenberg, T. D. (2001). Risk-sensitive choice in humans as a function 

of an earnings budget. Journal of the Experimental Analysis of Behavior, 76, 1-19. 

doi: 10.1901/jeab.2001.76-1 

Reiger, M. O., and Wang, M. (2008). What is behind the priority heuristic? A mathematical 

analysis and comment on Brandstätter, Gigerenzer, and Hertwig (2006). 

Psychological Review, 115, 274-280. doi: 10.1037/0033-295X.115.1.274 

Rieskamp, J. (2008). The probabilistic nature of preferential choice. Journal of 

Experimental Psychology: Learning, Memory, and Cognition, 34, 1446-1465. doi: 

10.1037/a0013646 

Rode, C., Cosmides, L., Hell, W., and Tooby, J. (1999). When and why do people avoid 

unknown probabilities in decisions under uncertainty? Testing some predictions 

from optimal foraging theory. Cognition, 72, 269-304. doi: 10.1016/S0010-

0277(99)00041-4 

Rosati, A. G., and Hare, B. (2012). Decision making across social contexts: Competition 

increases preferences for risk in chimpanzees and bonobos. Animal Behaviour, 84, 

869-879. doi: 10.1016/j.anbehav.2012.07.010 



PRIORITY HEURISTIC AND NEED LEVELS  34 

 

 

Searcy, G. D., and Pietras, C. J. (2011). Optimal risky choice in humans: Effects of amount 

of variability. Behavioral Processes, 87, 88-99. doi: 10.1016/j.beproc.2011.01.008 

Sperber, D. (1996). Explaining culture: A naturalistic approach. Oxford, England: 

Blackwell. 

Stephens, D. W., and Krebs, J. R. (1986). Foraging theory. Princeton, NJ: Princeton 

University Press. 

Tversky, A., and Kahneman, D. (1981). The framing of decisions and the psychology of 

choice. Science, 211, 453-458. http://www.jstor.org/stable/1685855 

Tversky, A., and Kahneman, D. (1992). Advances in prospect theory: Cumulative 

representation of uncertainty. Journal of Risk and Uncertainty, 5, 297-323. 

Veenhoven, R. (1991). Is happiness relative? Social Indicators Research, 24, 1-34. doi: 

10.1007/BF00292648 

Volz, K. G., and Gigerenzer, G. (2012). Cognitive processes in decisions under risk are not 

the same as in decisions under uncertainty. Frontiers in Neuroscience, 6, 1-6. doi: 

10.3389/fnins.2012.00105 

Wang, X. T., and Johnson, J. G. (2012). A tri-reference point theory of decision making 

under risk. Journal of Experimental Psychology: General, 141, 743-756. doi: 

10.1037/a0027415 

Wang, X. T., and Johnston, V. S. (1995). Perceived social context and risk preference: A 

re-examination of framing effects in a life-death decision problem. Journal of 

Behavioral Decision Making, 8, 279-293. doi: 10.1002/bdm.3960080405 



PRIORITY HEURISTIC AND NEED LEVELS  35 

 

 

Wilson, M., and Daly, M. (1985). Competitiveness, risk taking, and violence: The young 

male syndrome. Ethology and Sociobiology, 6, 59-73. doi: 10.1016/0162-

3095(85)90041-X 

Wilson, M., Daly, M., and Pound, N. (2002). An evolutionary psychological perspective on 

the modulation of competitive confrontation and risk-taking. In D. Pfaff (Ed.), 

Hormones, brain, and behavior (Vol. 5), (pp. 381-408). San Diego, CA: Academic 

Press. 

Winterhalder, B., Lu, F.., and Tucker, B. (1999). Risk-sensitive adaptive tactics: Models 

and evidence from subsistence studies in biology and anthropology. Journal of 

Archaeological Research, 7, 301-348. doi: 10.1007/BF02446047 

Young, R. J., Clayton, H., and Barnard, C. J. (1990). Risk-sensitive foraging in bitterlings, 

Rhodeus sericus: Effects of food requirement and breeding site quality. Animal 

Behavior, 40, 288-297. doi: 10.1016/S0003-3472(05)80923-6 

 

 

 

 

 

 

  



PRIORITY HEURISTIC AND NEED LEVELS  36 

 

 

Appendix A 

Decision Task Characteristics 

 

 

 

 

Decision Task Reason Budget Need Level Safer Riskier Safer Riskier

1st Negative $300 $25 $100 $250 (.90) $600 (.50)

3rd Negative $400 $20 $25 $400 (.55) $450 (.50)

1st Positive $200 $25 $100 $250 (.90) $600 (.50)

3rd Positive $300 $20 $25 $400 (.55) $450 (.50)

Buy-in Amounts Winnings (Probabilities)

1

2


